WO 2009/ 067081PCT/ SE2008/ 051334 PYRI M DI NE' DERI VATI VES FOR THE
TREATMENT OF ASTHMA, COPD, ALLERG C RHINITIS, ALLERG C
CONJUNCTI My dlataoroéeP! C DERMATI TI'S, CANCER, H EPATI TI S BcridePwisdits C,
H 'V, HPV, BACTERI AL | NFECTI ONS AND DERMA TOSI'S The present invention
rel at es tRYRIMIDINEDERIMATIVES FOBSTHRHTBEATMENT OF ASIHMAPCOPE:; ALLERGI
phar maceut CcRHINIDIS) AL LERGIC GO BNOTRGTISHATORICI DERMATITES; GANCBR HpY .
The i Mmune EPATIES BSHEPAPITIS € HAS, HPV B AC TERIAQAFECTIONSTAND DERMIOt h
of which work cooperatl vel y to prot eq—bglge host from m crobi al
infections. It has been shown that innate i munity can recognize
conserved pat hogen-associ ated nol ecul ar patterns through toll-Iike
receptors (TLRs) expressed on the cell surface of inmune cells.
(Recolgnidt i @he@f‘esér}?hﬂiﬁé&ﬁbm@hmtt@@g;ﬁﬂﬁilﬂegﬁﬂvdtfvbglgﬁmssﬁyfo?&ieﬂ@areﬁfamﬁlugt ion
i ncluding interferon a( | FNa and upregul atj on of co-stinulatory
mol ecul es Paﬁmﬁﬁﬁﬁﬁek&ogg’ogrl%%ﬁ%lw BeTe P HRBSOR HerBR | f unct | on.
Thus, isnnate imunity is closely linked to acquired i munity and can
|nfluence t he devel opment and requl ati on of an acquired response. 15
TLRs are aheammuge gfstepyiseomprised mmﬁaﬁecqu@é@mu@%h@th@éw ichpendk by
an NH2- ter ),
COOH-term n ?ﬁluﬁ;t% l:§'t gﬁ%# %He OSA con 361!#%%&&2&2%2%%%08&% 1@%% ed
t he Tol Ul hmmlun&}ceqatmcog(niﬂel@nsi&omham@ygaﬂetmcmtecfﬁhdeeﬂztrrpan@hi thkaugh dadbai n
cont ai ns n RR, . whi ch ar e thou t to,be involved in
[ Cgand bi i Arop B LS eannon el SHhrBle b BRUEE bty RSB Rahe and
m ce. pheVinv@fisiph@bgdrs WBnaAEsLroEA6Kind frotictisN AndP@ES fﬂt&fetrérﬁzﬁpha(lFNa))
expression patterns, and in the target genes they can induce. ands
whi ch act 20§ aprrEwaliqise-skmslatora olqerisnen phagperiese leagdias fq r@p@ﬂ@mw%
have been S
descri bed ]d&YlU QOE‘EHGE%RJ uﬁl}égma 815'3 g%vél?kq&%%gﬁéug@%cﬁgmgﬁ;l%%d o
| m qui nod ififbrents batevelppyeni amal regvdation, ol amdequired mdpomisee derl vatives
described in WD 98/01448 and WD 99/28321. This patent application
describes a class of pyrimdine derivatives having i mmuno-

rodul aj n@f sQPEL fahﬁ}?y oggyjfe 13hsnfd rIIlmRZce?tUrQ a?a[c?eri%é&lﬁ)“énzﬁﬁzﬁé}ﬁqinal

tr eat nent O vira I"er gl C | Sease cancers
extracellular leucine-rich repeat domain (LRR) and a COOH-terminal intracellular tail

)..

containing a conserved region called the Toll/IL-1 receptor (TIR) homology domain. The

extracellular domain contains a varying number of ILRR, which are thought to be involved

in ligand binding. Eleven TLRs have been described to date in humans and mice. They
20 differ from each other in ligand specificities, expression patterns, and in the target genes

they can induce.

Ligands which act via TLRs (also known as immune response modifiers (IRMS)) have
been developed, for example, the imidazoquinoline derivatives described in US Patent No.

25 4689338 which include the product Imiquimod for treating genital warts, and the adenine
derivatives described in WO 98/01448 and WO 99/28321.

This patent application describes a class of pyrimidine derivatives having immuno-
modulating properties that act via TLR7 which are useflul in the treatment of viral or

30 allergic diseases and cancers.



In accordance with the present invention, there is therefore provided
a conmpound of forrmula (1) NR3R4 (1) wherein 5R represents Cl-C6

al kyl , Cl-b6 28doko@rog1 or Cl-C6 al kylthio; R2 represents qidiisenoosos@sIOR6
(la)or(R9)"(Ib); R3 represents a hydrogen atomor a Cl-C3 allcyl
group; R4 represents, (i) C3-C8 cycl ogl kyl, C1-C8 al kyl, C2-C8

all cenyl or C2-C8 al kynyl, each of which may be optionally
substituted by one or nore substituents independently selected from

hal ogen, >1- ' -

Cycl oal iyt dsidinee it S SRS ipi Bl M b Bl opngos |
which mi dofima (12, q is 0, 1 or 2 and each R independently represents
a hal ogen atom or a hydroxyl, nethyl Il_Eyano, trifluoronethyl,

S(0) h-net hyl or net hoxy group; X1 rﬁl\ sents an oxygen or sul phur
atom or a group NH or CHZ; NN

l
RVl\//’kNRSR“
2

R O

wherein
5 R1 represents C|-Cg alkyl, C1-Cg alkoxy or C1-Cg alkylthio;

2 .
R represents either

r‘/<x1

| /(R
X3 COOR8
VRN, Y
5 § 5a

xA_ _R

COOR’ (13) o (R, (Ib);

R3 represents a hydrogen atom or a C-Csz alkyl group;
10 R4 represents,
() C3-Cg cycloalkyl, C1-Cg alkyl, C7-Cg alkenyl or C3-Cg alkynyl, each of which
may be optionally substituted by one or more substituents independently selected from

halogen, hydroxyl, C;-Cg alkoxy, C1-Cg alkylthio and C3-Cg cycloalkyl, or

/_/_/ E ;CHz)m-OH
(R)

s q (Ic)

(1) a group



X2 and X4 each independently represent a bond or an oxygen or sul phur
atom 5 R5 and R5a each independently represent a hydrogen atomor a
Cl- C3 al kywogoene70sR6 represents a Cl-C6 al kyl group omoT®EEAdsNS1334
substituted by one or nore substituents independently selected from
hal ogen, cyano, hydroxyl, Cl1-C3 allcoxy, nethylsul phonyl,
met hyl t hi azolyl and NRLIORI |, or R6 represents a saturated
heterocyclic ring optionally substituted by C1-C6 alkyl; ioj is I or
2; each R7 1§ %p{%ﬂ%@ﬁtﬂafzr GREIRROIndLHE ISR n@éntlg%ﬁﬂ&%ﬂtiﬁthg H atm
re

hydr oxyl , cyano, |"orret hoxy or net h esents

a C2- C6a||cxbkﬁrﬁ 19kylGetBl, Ednb ORkENLERMYSAUR- methy! or FRHRPLRBBNT S
NR12, >N-OORI12, CONRL [@1% SC2NR12, e 2n|§fL2y Oﬁlngogk i

NRL2 0ONRL ¢ e MR AGENR o L @Hmo;torﬁorpgfoapmar@ﬁ 2, Y represents a

single bond or Cl-Co a repreSents a non cycllc or bicyclic

G6- C10 ar w2 of & JOnoGy éndgntgfregr'eé:e}ﬂp%fv%g%? 2 ey LR o 0UP

containing 1 to 3 rlng ete repr al kyl
group opti aII asu tut one u sti
Cndeperide | S ieteatiai Sy Reh Fly b i Chikg 2etang

nal ogen. k%ﬁw@s%%&%ké @%Fapfl?%?uog’é SR e o st/ ED YRR

Cl-C3 hal oallcyl, Ci1-C3 al koxy, Cl-C3 haloalkoxy 25c1-c3 al kyl t hi o,
Cl1-C3 al | d‘ﬂ@&@q%%y?CIQ?FCd(ﬁQHCQal%%y?)@HP=f11YH§P|X}’ O3 alkoxy, methylsulphonyl,
2009/ 067081PCT/ SE2008/ 051434;4 R0 and R11 each independently

repr esent hgikilibipenly! T MR &R kyar Rorerssems asgetaes hieydrocyelic fagopiiedaliyl 1
together with the nitrogen atomto which they are attached forma 4-
to 7- menbebstithtshbuC aledlkdykt er ocyclic ring which nay optionally
contain a further ring heteroatom sel ected from oxygen, S(0) v or
NR36, Phelﬁ%l%ﬁ%cycllc ring being optionally 5substituted by Cl-C6

alkyl (whi Ccr:.h f{B mldg]?e%ligntly%ﬁrgs%g{s a%yﬁr%%cs:lg :I:n:[ h%‘io?ggn al%m or a%?rd%lxﬁo )1'(1 e?hy?r
cyano, halomethoxy or methoxy group;
Z1 represents a Cp-Cg alkylene or C3-Cg cycloalkylenc group;
X represents NR 2, >N-COR "%, CONR'2, NR'2C0, S0,NR'?, >N-50,R"%, NR %505,

s NR'ZCONR" or NRCONR'?, 5(0), or O;
pis0,1o0r2; |
YI represents a single bond or C1-Cg alkylene;

A represents a monocyclic or bicyclic Cg-C1g aryl or a monocyclic or bicyclic Cs-Co
heteroaryl group containing 1 to 3 ring heteroatoms;

20 R8 represents a C1-Cg alkyl group optionally substituted by one or more substituents
independently selected from halogen, cyano, hydroxyl, NRIOR11 and C1-Cjz alkoxy;
nisd, 1or2;
each R9 independently represents halogen, cyano, hydroxy, thiol, C1-Cs3 alkyl,

C1-C3 hydroxyalkyl, C;-Cj3 haloalkyl, C;-C3 alkoxy, C1-C3 haloalkoxy,

25 C-Cj alkylthio, C;-C3 alkylsulfonyl or C1-C3 alkylsulfinyl,;



di - C1- C6 al kyl ami no; R12 represents a hydrogen atom a 3- to

8- nmenbered saturated or unsaturated heterocyclic ring conprising at
| east one wonrgosgwmep 0, S(0)t, N or NR14, a Cl-C6 al kyleqyrsmmsosi3s4
C3-C6 cycl oal kyl group, the latter two groups being optionally
substituted by one or nore 0:1 substityents independently selected
from NR15R16 and R17, or 12 . Ris a Cl-C6 al kyl ene which may be
linked to a carbon atomw thin a C2-C6 al kyl ene group Z1 so as to
forma satumatedit- red ni t en-c 1418
5555 aach 1t nbs et Hep R FRDUEreR T togn %Qf@ﬁ%ﬁcﬁ%s%ﬁw%@a R
and R, COR19,p0r a;iCl-C6 alkyl, C2-C6 al ken C2-C6 al | cynyl or
C3- C8 cycl®& kyhd Br dagethersvidahpnigpesiniten tony i;wbéhﬁ‘dﬁﬁ %Wahlqdyfomla4~ to 7-

nalogen. ¢y “%e Rl FpBrs 1o KES Iy REB R R hae R
iielﬁéef‘?ﬁ%r e PIR L 008, o8 %Ee HeOgy %l’ﬁﬁge‘h%?’a%% %5‘?36%2@%&%@7‘7%
01 o SRR g e L e S P BB B T 80

from hal ogeC g QE Sg_O) aR23, ORz24, CO2R24, OC(0) R24, SCJZNR24R25
CONR24 R2511C1 NR24 SO2R26 , NR24 COR25 , or a 3- to
8- menber ed 1§at urat ed heterocycl ic ring conprising at |east one rin

group 0, Koyeprevenirpzdrogen aloy 2309 SoByubertrhuttod oByBEA Iricspcyiby e
further ring heteroatons independently sel ectedy,from nitrogen,

oxygen, suingreampeisidg slkgshomping griep Aed@EDody@INE 14 ﬁg%@ﬂ@é}gwp%nal |y
substituted by one or nore substituents independently selected from
hal ogen, dyaGecycBialyll R2Yp, tiRRcr GORRAPs bSARRFon@lly S)bRET ISP NRRT RR S,
CONR27 R28 , NR27 R28 , NR27 SO2R29 NR27 COR28 G -C6 hal oal | cyl,
C3- C8 ayclsabdtikyhnis 1ﬁﬂlep€iﬁieaﬁj<sélectalrfgdmmﬂd meteadaarwr the latter four
groups being optionally substituted by one or nore substituents

i ndependerg 1°ys $ €l -€%tabe1dne i dhathSORNinkeY Bearein(hdriR3BhinCR3.C s IO,
SO2NR30R31, CO\IR30R31 and NR30R31; R17 represents SO2NR32R34,
group Z' so as to form a saturated 4- to 7-membered mtrogen-contammg rmg,

R14 R22 and R each independently represent a hydrogen atomn, COZR , S(O)WRIS,

COR , ora Cy-Cgalkyl, Cy-Cg alkenyl, Cy-Cg alkynyl or C3-Cg cycloalkyl group,

15 each of which may be optionally substituted by one or more substituents independently

selected from halogen, cyano, OR and NRZOR21

R15 and R16 each independently represent a hydrogen alom, a 3- to 8-membered saturated

heterocyclic ring comprising at least one ring group O, S(O), or NR22, C1-Cg alkyl or
C3-Cg cycloalkyl, the latter two groups being optionally substituted by one or more

. . 3
20  substituents independently selected from halogen, cyano, S(O)aR2 OR24 C02R24,

ocOR* s0,NR**R?, cONRY 'R, NR¥'R%®, NR**50,R%%, NR**COR?’, ora 3- to

8-membered saturated heterocyclic ring comprising at least one ring group O, S(O)y, or

25
NR 7, or

13 and R16 together with the nitrogen atom to which they are attached form a 3- to 8-

25 membered saturated heterocyclic ring comprising a ring nitrogen atom and optionally one



hal ogen, cyano, Cl-C3 hal oal koxy, CO2R32, S(0)gR32, OR32, 32
34323332333234 CONR R, NR S2ZR, NR C2R, NRCOR or a 10 3- to

8- menber edweabswetegd heterocyclic ring conprising a ri igETeEosRONESD;
a, b, d, f, g, h, t, v, wand z each independently represent 0, 1 or

2; RI8 R2633 , R29 and R each indepenglently represent a Cl-C6 al kyl
or C3-C6 cycloal kyl group; 13 19 20 21723 24 25 27 28 30 31 3234 R ,R
, R, R,R,R,R,R,R,R,R,R and R each independently 15 represent a

hydrogen af. gﬁq%é; g_\rt’ﬁelcf‘]'ﬁ %t&&ﬁéﬁm ﬁéi%&glryEglﬁétgf%oré%gnitggrg%%pdxyg&g Sm%r

represents rogen omor a

phar mac eutand atilpjorat dleplicadrbeycBatibhg bdieg emionally substitutedh by omndrandre of t he

present specification, unless otherw se stated, an a-kyl, ,val kenyl or
20al | cyny|subsiibeenistindapendgnidy gelesteddronahddggen, efiakan§(O)ak  alO& enyO2Roi et y
in a substit t gro may j, hear rangheg. anpl of,, C1-

al kyl gr omRuﬁrrnDOél(ﬁ)H%%j $1@3 el{n%tﬂ@iﬂ{{g@tzﬁyﬂg%ﬁ? %W%SOZRﬁ?NRE7COR£??

2- et hyl - 1- propyl, 2-methyl-2-propyl, 2-nethyl-I-butyl, 3-nethyl-1-

butyl, s2- ret-Oyhaldallylf §4-Cg 2ydodkyTBC L alkyh a6 YRd heZerodTRIl h¢llatiee rduy broups
3-nmet hyl -1 -pentyl, 4- nethyl-1 -pentyl, 2-nethyl-2-pentyl,
3- et hyl - epgropyibpally-spigstihydd B grerer plore ubgtitu@Bglindeschgdntly séiedtgd from

3,3-dinethyl-1-butyl, 2-ethyl-4rbutybs n-butylz; i sobupyi;, tertzbufyl,
. pentyl halogementn SABpardG| - CRzRexgONR Hept GPONRcR n-5dNNR B

Exanpl es of;C2-C8 al kenyl groups/noieties inclyde ethenyl, ;propenyl,
1- but enyl ,R 2 r¢nresenty halogermy eyanenty|-C3 halpalkeny CO2R- h&(@RRyT,, OR- oct enyl ,

1, 3- but adi enyl ,,,1,3- pentgdiLenyl,, 1, 4mpent.gdi en a 1, .4- WO
2009/ 0670$mm3§1§3z€m B%ﬁm%&@éﬁ%mmﬁceaa%mnﬁamée@ al kynyl

groups/ noi eti es include ethynyl, 1-propynyl, 2-propynyl ( Jropar gyl)
or 2- but yrylo 8-Gieniberdlsyturaas lalckadyelierigy @uiptRbiatringmryupeR 1t near or
branched. Exanples of 01-06 all cyl ene groups/ noieties include

met hyl ene,a Bthyil @het, vaw pmd)pWCér'mfépwdb Iytcprgecnt 0, 1 or 2;

RIS, R26, R29 and R33 each independently represent a C1-Cg alkyl or C3-Cg cycloalkyl

group;

RB, R19, Rzo, R21, R23, R24, st, R27, R28, R30, R31, R32 and R34 gach independently
15 represent a hydrogen atom or a C1-Cg alkyl or C3-Cg cycloalkyl group; and

R36 represents a hydrogen atom or a C1-Cs3 alkyl group;

or a pharmaceutically acceptable salt thereof.

In the conlext of the present specification, unless otherwise stated, an alkyl, alkenyl or

20 alkynyl substituent group or an alkyl, alkenyl or alkyenyl moiety in a substituent group
may be linear or branched. Examples of C1-Cg alkyl groups/moietics include methyl,
ethyl, propyl, 2-methyl-1-propyl, 2-methyl-2-propyl, 2-methyl-1-butyl, 3-methyl-1-
butyl, 2-methyl-3-butyl, 2,2-dimethyl-1-propyl, 2--methyl-pentyl, 3-methyl-1-pentyl, 4-
methyl-1-pentyl, 2-methyl-2-pentyl, 3-methyl-2-pentyl, 4-methyl-2-pentyl, 2,2-

25 dimethyl-1-butyl, 3,3-dimethyl-1-butyl, 2-ethyl-1-buiyl, n-butyl, isobutyl, tert-butyl, n-
pentyl, isopentyl, neopentyl, n-hexyl, n-heptyl and n-octyl. Examples ol C-Cg alkenyl
groups/moieties include ethenyl, propenyl, 1-butenyl, 2-butenyl, 1-pentenyl, 1-hexenyl,
I-heptenyl, 1-octenyl, 1,3-butadienyl, 1,3-pentadienyl, 1,4-pentadienyl and 1, 4-



5n- pentyl ene, n-hexyl ene, 1-nmethylethylene, 2-nethyl ethyl ene,

1, 2-di net hyl et hyl ene, 1-ethyl ethyl ene, 2-ethylethylene, 1-, 2- or
3- nmet hyl prepyh@pgreend 1-, 2- or 3- ethyl propyl ene. A 03cdBE2008/051334
cycloallryl (ene) group is a cycl opropyl (ene), cyclobutyl (ene), -
cycl opentyl (ene), cycl ohexyl (ene), cyc%oheptyl(ene) or

cycl ooctyl (ene) group. A 01-06 hal oal kyl or 01-06 hal oal koxy
substltuent group/nnlety wll conprise at | east one hal ogen i oatom
e.g. one, three, four or_five halogen atons, exanples of whjch
Cnoi ude- t herdienb o es of ﬁaf@a.ﬁéks@ﬁbgrﬁw@@@rﬂwﬁéml%ﬁq Hpmslt RFPDYTK,
Cl1- 06 hydr.ox aII subs roup/ noiety will conprise at |east
one hydrof@F% épngmgy Rﬂ' three or four hydroxyl groups

|
CG oI da el %ﬁ%?fé’a%%*%m TyEEr b s BB ATCo ) o)
fully Is ‘éﬂ%@én‘éﬂg‘?&uﬁ@m“h@ie@ln’éwhe Efeﬂﬁ%e'e'ﬂiﬁen@' ﬁ-pébp%n@'nk%ltﬁaleno group

may be the sane or "different. r epr esent -C6 al kyl group
opt i onal | yn-penbdenet lnrh@ﬂ’lfmy Nmﬂmlelhm@r %nmleélwéﬁfﬂihﬂid@g@bﬁéﬁwm%h t he
ni trogen at abt 0

subst ?t ut Zldaﬁgd&g %l‘é@é EQ urbawﬁ]%thpg’rf% ?Jg& L gg&]\%. ch may

200y ooy KR her A e%;t@%gcl%mﬁ(éﬂ@i £69PA AT BB e e, "%'W?%ached

S(0)v or appreci ated that "the ring may be a

o a het erarbRo Hrd) 2%%%%%‘%%@?%*‘#@9%@ gL a0, Eom

d
ot o ooy TR FAIED A5l plbR ML e 3ot il
2009/ 067081 RCH SELOYS), Qﬁx%@‘?fﬁuﬂorlfﬁz% BLIBEHCAtbifs, Sk AHPSs Gehikh MERA¥hi ch

may be saturated, partially unsaturatéd or unsaturated, and contain

from 3 to Buabaemyl, eifvoRmsdthapor palafhisrdcibily AfT 00y Rydroxyalig! QIbsti@eg
het er oat ons sel ected from oxygen, sul phur and nitrogen. R ngs may be

nmonocycl i gropiseidty voilicdgedse ayicaSpine dythiosylgroup, bet @rcotoyos Hiree orifoge
systen(s). Mnocyclic heterocyclic rings contain from5 about 3 to 12

ring at ongyduwiylereupsnexenmiss of haich iesdudsneCE 20 B t G RN Cldy CHafHH

and suitably from3 to 7 nenber atons, in the ring. Bicyclic

het er ocyclasd -€OMCHROH)x: ofm Tnspwratqd (retetveyclisd Gng wilkd peatilly of felly 12
menber atons, in the ring. Bicyclic heterocycles contain from about 7
to about lAsatamgdaTherslkylsgrodmbny di-CoMs alktytandido giong nay dashe Bmeyc| i c

het er ocyclic(s) ring y be fused, spiro, or bridged ring syﬁb ﬁ;.
10 Exanpl Qﬁff@énthﬂl&ﬂhmléglblbﬁbngrmp% wityCdrody eptidailly abatiued bpaR TRI 1y
sat ur at ed |nclude cyclic ethers (oxiranes) such as ethyl eneoxi de,

t et r ahydr ofpsaR’ ﬂl'd@aéﬁ%et}féﬂdntﬁ dRsStiirdgeh @EbnCdGHHich they are attached form an
optionally substituted 4- to 7-membered saturated helerocyclic ring which may optionally
contain a further ring heteroatom selected from oxygen, S(O)y or NR36, it will be

20  appreciated that the ring may be attached to the alkyl chain via any suitable ring atom,

whether a carbon atom or a heteroatom. The same comment applies to the 3- to 8-

. R Y .
membered saturated or unsaturated heterocyclic ring defined in R, and the heterocyclic

. . 15 16 17
rings definedinR ",R"andR .

25 Anaryl group/moicty may contain {rom 6 to 10 carbon atoms and may be monocyclic or

polycyclic (e.g. bicyclic or tricyclic) in which the two or more rings are fused.



et hers. Heterocycles containing nitrogen include, for exanple,
azetidine, pyrrolidine, piperidine, piperazine, tetrahydrotriazine,

t et rahydr oppramasas: and the i ke. Typical sul fur 15conte@ir/SiEB@s/ 051334
het er ocycl es i ncl ude tetrahydrothi ophene, dihydro-1, 3-dithiol-2-yl,
and hexahydrothi epin-4-yl. O her hetergcycles include

di hydr o- oxat hi 01-4-yl, tetrahydro-oxazolyl, tetrahydro-oxadi azolyl,

t etrahydrodi oxazol yl, tetrahydro-oxathiazolyl, hexahydrotriazinyl,

t et rahydr i

ot Ny ALY b APLEUA O kDL OERLALE Mty ped or st
oct ahydr olzad zormudéwm Y10, 20eatens @bl@asahyejamﬂbenzhiy ﬁ‘szlctbyH atorfioare heteroatoms
het erocycl es contai ni ng syl fur. . the oxidized quur erocyel.es
contar n ng iSO DYEh, Silatithn WtGet G Tn M ios LT TREY RSy er
sul f oxi de spié bsydifcdirResrdoytIain sy&tem(@VMdﬂi@tyamwdﬂ@cmﬁmg.siobatbinefmtal ue
for a heterocyég%%éggoup whi bear s or 2 oxo or, th

subst i tuerieut3 égpg}ﬁ)}vgh ?rgnblxiapis}}e'teépqteﬂq] ected fromN 8 and S, and

2- t hi oxopyyf c#ﬁlbml to 7AnéRfiR: mo%zlqltmlﬁyl Blcgcﬁcme%&ymegl@&%h dofy? w0
252- oxopi peri , 5-di oxopyrrolid 5-di oxoi mi dazol i di nyl or

2, 6-di oxopiﬁp@frnuhﬁ ptpms, suilelly Gy &2 n@m@ﬁcﬁﬁms Wihihe Iingy Ricyalis haterasysles
nature ar ecoﬁt?d‘n%[)lﬁgbotu% tiofdﬂﬁ 19@5%111% sgﬁéb';ﬁpﬁommﬁﬁrﬁ %Pfﬁ Blc§clic
aromatic -, or poly ’er oc I'C rrng 1nAcorporating
one or nnmewﬁkgduﬁgamgkEmibdﬁmhtmmnnawbwkmdehgey@dniron1N 0, and S.
The term heteroaryl 30i ncl udes both nonoval ent species and dival ent
speci e¥. Exanpl es of heteroaryl groups include furyl, pyrrolyl,

thienyl, axa&gleybf hdt&OXREOkitups WhicH aGhikatedtparlly kamtheualﬂﬂcbélcychc
|soth|azol |, oxadlazolyl thladlazolyl triazolyl, tetrazoly

pyridyl, THaETHpS) suchgs Sodoresdodambydrafen §ises syl o fiwtﬁq%ahﬁw

pyrazi nyI ethbrsS Hetetdch A8 € hkainiRE FESEA iRt be, fbridahyik, azb@(ﬁh@‘ﬂ?xlré’l dine,
benzot hi enyl, benzoXazol yl, ben2|n1dazolyl, benzot hi azol

benzot hi azpeﬂeylrlme; mﬂfa%ncy tetrahydrpiniprine, ﬁgw@mrgpgm land tjlmhh@ﬂgzwplcal sulfur
i soqui npol n | i di

napht hg ri Ptﬁtﬁﬁm ca?eg 7 g?ég }HCHlldhgb(r?% dr Op Eg{r?z@s%drﬁ%iho Hﬁ(ﬁ 2 )q’ ah

pyri dopyr alzxﬂyﬂnotmmnﬂr}cb[@h& Itc}drwya]nyin,cluﬂHdﬁlydecﬁc,ammlA—pyr anyl ,
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one or ,MrRQfdrbhig-ahhesyr FB&?etér&y@leE‘@&'tﬁﬁﬁQ@ﬁiﬁﬁ' the 8kidl-8d §dner 10
partially unsaturated ring optionally contalnlng one or nore

het er oat orbstesaseles entainingrdQ,or SOagtpuns are @lso énchudsil d2xamples include the
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3, 4-di hydrgne@l-dvl’pylfb@m[ BorZ2 & dt tHipoxabstitydnts is, for Emmpﬂehé cavpirctdidogl, of
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unst abise ﬁé)&b@?}'@lﬁﬁi&ypﬁ ,SadiyxoByRelidin® 15-ddoxSnleadEdiafchr ivadioopiperidinyl.
substi tuent, present, may be attached to any suitable ring atom
When any chemi cal noiety or group in forrmula (I) is described as
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isothiazolyl, oxadiazolyl, thiadiazolyl, triazolyl, tetrazolyl, pyridyl, pyridazinyl,



Fie. 1Bis atable listing the 20 (2 theta) val ues and d-spaci ngs
corresponding to the peaks shown in the X-ray diffraction pattern of

Fig. 1A 38Bkoreproesents Cl-C6, preferably Cl-C4, al kylpcrasEgoosnstiy! ,
et hyl, n-propyl, isopropyl, n- butyl, isobutyl, tert-butyl, n-pentyl
or n- hexyl), C1- Cs, preferably Cl-C4, gl koxy (e g. WO

2009/ 067081PCT1SE20081051334 9 net hoxy, ethoxy, n-propoxy,
isopropoxy n but oxy, isobutoxy tert-but oxy, n-pentoxy or nhexoxy),

or Cl-Cs, ‘}cﬁﬁs’flbw it ds%&éﬁlg’l?éﬂﬁéﬁra‘ﬂyl 1?@5%'&%0%@1 ek,

n- propylt [:Yo)
tert-but ylttimomazomylplmntmhddmobrl Grenmtiiezollt benedthiadold, indazhyl gribiogi, ment of
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I n anot herselectbd)ﬂbmm;ts andN neporese mtose ﬁﬂth@&had hngs iga mmparomatiqgaatuﬁatedloar
a C4-C7 al kyl group which is.o ion substitu ed b

G oup. 1020 PEiel R TR Hela oD isPE e DR o8 bR buR s d By
(la). I'n &anampqs dmﬁnglequ 8 hectany@pti, @ﬁaplﬁhﬁﬂmyesent s a sul phur at om
or, in partlcula greferably regresents a hond or_ an oxyge

atom In dre> éﬁ%@bvqlfemﬂd% Ylpraswhingd B giwdro-2: Pmdqiﬁéfléfrlafﬂp’gﬂzmﬂ

represents a hydrogen atom R6 represents a Cl-C6, preferably Cl-4,
al kyl (e.g. nethyl, ethyl, n-propyl, isopropyl,
For the avoidance of doubt, it should be understood that the definitions of the heterocyclic
15 rings in formula (I} are not intended to include unstable structures or any O-O, O-S or

S-S bonds and that a substituent, if present, may be attached to any suitable ring atom.

When any chemical moiety or group in formula (1) is described as being optionally

substituted, it will be appreciated that the moiety or group may be either unsubstituted or
20 substituted by one or more of the specified substituents. It will be appreciated that the

number and nature of substituents will be selected so as to avoid sterically undesirable

combinations.

Fig. 1A is an X-ray powder diffraction pattern of 4-(Dimethylamino)butyl 2-(4-((2-amino-

25 4-methyl-6-(pentylamino)pyrimidin-5-yl)methyl)phenyl)acetate, monosaccharin salt.

Fig. 1B is a table listing the 20 (2 theta) values and d-spacings corresponding {o the peaks
shown in the X-ray diffraction pattern of Fig. 1A.

30 R1 represents Cy-Cg, preferably C-Cy, alkyl (e.g. methyl, ethyl, n-propyl, isopropyl, n-

butyl, isobutyl, tert-butyl, n-pentyl or n-hexyl), C;-Cg, preferably C;-Cy, alkoxy (e.g.



n-butyl, isobutyl, tert-butyl, n-pentyl or n-hexyl) group optionally
substituted by one or WD 2009/ 067081PCT/ SE2008/ 051334 10 nore

substi t uenyy® 20®@/0g9708pnNe, two, three or four substituent PT/SE2008/051334
i ndependently sel ected from hal ogen, cyano, hydroxyl, Cl-C3 al koxy,
met hyl sul phonyl, nethylthiazolyl and NRIORL | , or R6 represents a
saturated heterocyclic ring, e.g. a 5-"to 6-nmenbered saturated
het erocyclic ring such as piperidine, optionally substituted by

Cl1- Cso, I

5 o oo SHFLA. B Phrtl gy W | B, o, PR, BR0F
n-propyl, He2eBH o8t ,-ch ﬂ?éf%ﬂébky(‘) ohyl hhmt(@gtmauwh@, eEhyRﬁi&tf{ rdpYithio,
n- hexyl) group optlonal y substltute by one or nore Substituéents

(e.g. one,isdprapylthiol ®BulthibPigsbusylihed, tdriinngldlio, inaskapethibantnlhexglediect ed
from hal ogen (e.g. fluorine, chlorine, bromne or iodine), cyano,
hydroxyl, C1-C3 al koxy inand NRIOR11. In another aspect, R6

icul arl .
anot hor ad 33?11*%“%0& et & e fin PRV PRjelfrepto

NR1ORL | Each R I ndependently represents a hydrogen or hal ogen
(e. 0. fludﬁlﬁe chlorine, brom ne or iodine) atomor a hydroxyl,

nmet hyl , cyano, hal onet hoxy or nethoxy group. In one aspect, j is 1
and R7 represents hydr ogen, hydroxyl, fluorine or nmethoxy. 15R10 and
R | each ilhdepeherimentef (ejredan. Byiarewan a hudrogsn algief er abl y CL- C4,
al kyl (e.g. nethyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
tert-butyl, n- pentyl or n-hexyl) or C3-0C6, preferably C5 Co,

e ok i%v%n?gn?tﬂ"er&%‘éﬁfég RO
‘E‘ furt ﬁrereldf;l. i PRC R Ao & °<?%§| | wa%g%ﬁr"%? R i :‘t ne
LA L i AR A 4 B
pref erabl Xno?% s%htugﬁt%g %%Pe Gwd Ot)hlrgg%gpﬁﬁy sﬁ%@tﬂ%rﬁ %ep&ﬁdeg%y %%%% frgm

al I cyl am no n-one as

i ndepende rhraio)écﬁ  BR&Me, E‘Mgﬁﬁg gfbmlﬁelorck‘@dmﬁr ﬁ;cf?&)@lp ly,-E&1 prc:fc:rablg':4 al kyl
(e.g. nmethyl, ethyl, n-propyl, isopropyl, n-butyl’, 'is6but

i i R PRy s o s 8

cycloalkyl.

In another embodiment, R4 represents C|-Cg alkyl group, in particular a C4-C7 alkyl group

which is optionally substituted by a hydroxyl group.

In one embodiment of the invention, R2 represents a group (Ia).
In an embodiment of the invention, XI represents a sulphur atom or, in particular, CHj.
X2 preferably represents a bond or an oxygen atom.
In one embodiment, X2 represents a bond.
25 R5 preferably represents a hydrogen aton,

R6 represents a C-Cg, preferably C1-Cy, alkyl (e.g. methyl, ethyl, n-propyl, isopropyl,

n-butyl, isobutyl, tert-butyl, n-pentyl or n-hexyl) group optionally substituted by one or



nitrogen atomto which they are attached forma 4- to 7-nenbered,
preferably 5- to 6- nenbered, saturated heterocyclic ring which may
opti onal | wooaniastasa further ring heteroatom sel ected fpCasEoygaB34
S(0) v or NR36. 10Il 1011 In another aspect, R and R each represent a
met hyl group, or R and R together with;4he nitrogen atomto which
they are attached forma 5- to 6-nenbered, saturated 5 heterocyclic
ring which may optionally contain a further ring heteroatom sel ected

Gt 1 i ey Ol & BiCnub Mircb B REL QUL Enl iDLy AR
met hoxy) @lmogérn%y@bl, R BGA, dlncR%ﬂ(g% H%Ehfﬁ?%ﬁﬁyl, Ry ansdoRl dnergh’R' |

represent a nethyl group, or oget'her wth the nitrogen

atom to whi gh &Y @h Safol AR OB, 65MPEDEI ol Blibled

het erocyclic ri'ng contarning a rt ng heteroatom sel ected from

oxygen or 6. ln.an alternative enbodi 4 I e t r-oup
(g n R el LD A pATREI. R s Ty R B G
C3- C8, 5pr%{]§,§ qiphélnigﬁlqgethﬁycl oal kyl ene group. In one aspect, Z
represents a’'linear C2-Co allcylene, in particular a 15linear C3-C4

al k-yl ene n @ﬁ@z&b@ect'ﬂ'qr EscABRETLC s, PRefErelly €S any, a1kMRESD, neiy) @RLE n-pbid CO
or >N-SO2R12. 1Y rep?jgsents a s? %Sgl e boﬁ or a Clj%CG,mgreferabl y

Cl- ?4 ial k?dpmpgi, %r‘tfmp, iscbhmtydnert%nsgecﬁ-pefnhyl ne;lnme}sémrsulaop%ﬁbnﬂﬁrbalbﬁgthtedl by
artil cul ar ne r.oup. el er re ng,s a n r n
P o by o ogmoR iR e R Panc o Bl B30 LR FRT BB R efbief
f bl ! .
Doyl o G ERRERRNNS Mo ARG Hhillne 0y [BRERTMS by RIASLEL hikof

90U ONLR TR ! 10, Rkdng, Bk aRLOE JAdePEIGDLl Y SELERL AR EPT

ni trogen, "0 n aﬁdn orfe aspect’, eht s & ﬁ'heny
cthyi .- BrOgy I SALERY B Pen Ry Begent & ittt e SRty JEnd
or n-hexy lE)acl(i:]{{@ lijn%el())ef)l{[diet(l)tgrarlellar){ase%%basﬁyid}‘o%%rel gr ﬁ)ﬁoga?le(e.g.rﬂuoﬁne, chlorine, bromine
or iodine) atom or a hydroxyl, methyl, cyano, halomethoxy or methoxy group. In one
aspect,j is 1 and R7 represents hydrogen, hydroxyl, fluorine or methoxy.
15 RIO and R11 each independently represent hydrogen, C;-Cg, preferably C-Cy, alkyl (e.g.
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl, n-pentyl or n-hexyl) or
C3-Cg, preferably Cs-Cg, cycloalkyl, or R10 and Rll together with the nitrogen atom to

which they are atlached form a 4- to 7-membered, preferably 5- to 6-membered, saturaied

heterocyclic ring which may optionally contain a further ring heteroatom selected from

20 oxygen, S(O)y or NR36, the heterocyclic ring being optionally substituted by C1-Ce,
preferably C-Cy, alkyl (which is itself optionally substituted by C-Cg, preferably C-Ca,
alkoxy, e.g. methoxy or cthoxy) or di-C;-Cg alkylamino (e.g. dimethylamino).

In one aspect R10 and R11 cach independently represent hydrogen, C1-Cg, preferably Cq-
Cy4, alkyl (e.g. methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl, n-pentyl or

1 .
25 n-hexyl) or C3-Cg, preferably Cs-Cg, cycloalkyl, or R10 and R ! together with the

nifrogen atom to which they are attached form a 4- to 7-membered, preferably 5- to 6-



WD 2009/ 067081PCT/ SE2008/ 051334 12 nore substituents (e.g. one, two,
three or four substituents) independently selected from hal ogen (e.qg.
fluorine, wbl2odoro@ms1 brom ne or iodine), cyano, hydroxylpcTNRidks35nd
Cl-C3 al koxy. In one aspect, R8 represents a Cl-C6 al kyl group,
particularly methyl group. 5Wien n is or 2, each RO independently
represents hal ogen (e.g. fluorine, chlorine, bromne or iodine),
cyano, hydroxy, thiol, Cl1-C3 alkyl (e.g. nethyl or ethyl), C1-C3

Do %&ﬁ@%@%ﬁv@iéﬂ%&gw& Rl s
ha|Oa||004%m&%ﬂ9n3&&ﬁ&fﬁ@ﬁggﬁ% aIkyIthlo (e.g. nmethylthio
or ethylthio), Cl-C3 alkylsulTonyl e g nethylsulfonyl) or 10C -C3

alicylsul fIhQ(Lthédr% ct ﬁé%e/dﬁw%wy%}egerh@ artlgﬁ@gﬁm ah§R® L tofer

represents a en atom a ered

sat ur at ed wath tuaﬁﬁtogé@at&el tH RhRh Ok Card SitabhddFofRWBL i056- ﬂ.gmaéredi Samtatdne
ring group (e.g. one, two, three or 15 four ring gﬁoups |ndependently

sel ectéd fiesmcyeic mgyhich Nay ppigrady C@tma@athebﬂ@s epplpmetleeted framyy |

Lo Oty Pgem S pr BRPS s SORGRY brindeptiptily BB ED by Cosiaeo!
eyl 0al ko BB YPcl Al STk R BB RELPGRRRLBNRL LY, SUbSt i Lut od

by one or ee Substituents)

i ndependen Ly, st} g@%&%*”f&@ﬂ’%é&lép@mt RhanyOkrod? or RO R 8! lao%%e%

al kyl ene which may ‘be’lTinked to a carbon atomWw thin a C2-C6 af kyl ene

group Z' sfithasie hitrob@f Mo (6 dhithali@thrdattdthed fore ABeh@abered saturated

nitrogen-containing ring. In one enbodinent of the invention, ,RI2

r epr esent hewrdvydicogercoataining afifstheaingthenmpodimn edectdBfreulbsygenwt & by one

or nore substituents (e.g. one, two or three substituents)

i ndependently selected fromNRI5R16 and RI7. In a further enbodi nent,
a 5-nenbere nsat urated 5

R12 repres ents a h%pr @ ato 2
het er ocycl Fén?Wﬁﬁn SﬁﬁgP P50 Rnsehrssatys g BstBéI% ndependent | y sel ect ed
fromN and |NR14, or a Cl-C3 al kyl group optionally substituted by
NR15R16 orZ mepresents a Cp-Cg, preferably C2-Cy, alkylene or C3-Csg, preferably Cs-Cg,
cycloalkylene group. In one aspect, Z represents a linear Cp-Cg alkylene, in particular a
15 linear C3-C4 alkylene, group.
In one aspect, X3 represents NRIZ, >N-COR12, NRIZCO or >N—SOZR12.
Y1 represents a single bond or a Cy~Cg, preferably C1-C4, alkylene group. In one aspect,
Y1 represents a C1-Cg alkylene, particularly methylene, group.
X4 preferably represents a bond or an oxygen atom.
20 In one embodiment, X4 represents a bond.

RSa preferably represents a hydrogen atom.

A represents a monocyclic or bicyclic Cg-C1g aryl or a monocyclic or bicyclic C5-C1a

heteroaryl group containing 1 to 3 ring hetercatoms independently selected from nitrogen,

oxygen and sulphur. In one aspect, A represents a phenyl ring.
25 R8 represents a C1-Cg, preferably C1-Cy, alky! (e.g. methyl, ethyl, n-propyl, isopropyl,

n-butyl, isobutyl, tert-butyl, n-pentyl or n-hexyl) group optionally substituted by one or



I n an enbodi nent of the invention, Rl4 represents a Cl-C6 al kyl
group, particularly methyl group. 10 R15 and R16 each independently
represent wohygegen atom a 3- to 8-nenbered saturat eddIiEei90yGE4 C
ring conprising at |l east one ring group 0, S(0) z or NR 2, C -GC6,
preferably Cl1-C4, alkyl (e.g. nethyl, hyl, n-propyl, |sopropyl
n-butyl, isobutyl, tert-butyl, n-pentyl or n-hexyl) group or CB-CB,
preferably C5-C6, cycloal kyl group, the latter two groups 15bei ng

opti onal | &g@lﬁ}s {-ugﬁtggelg ?’}Iﬁ; redQk ?ou??&b% %M?\E@ep&ﬁd&tl}g?ﬁ&te&

three or ur Su stl ndependent rom ogen

fluorine, ; ) @Bﬂ%h
coorea &0 9‘{&5\9938%%2@5“95 o) jodiRg Sng i 4502R26 nd C1- C3

NR24C0R25 aliakya 3- to 8-nenbered saturated heterocycllc ring
conprising at |east gne ring group 0, S(0)b or NR25, or 20 R15 and
R16 t oget Hepnewsphctt Rerepresenoged| &lsabyl group,ipahimhdy natley] gtovpched form a
3- to 8- nenbered saturat%d het erocyclic ring conprising a ring

ni trogen avben mid @l eeh & liydepaeleoily repregertchaogeniieg. flustingrichiohinge)
further ring heteroatoms independently selected fromnitrogen,

oxygen, sWrdhe ofitdine) cpdRNNydrody tidlet FC? Gl (G, Hictig1 bedtng),opti onal |y

substltuted by one or nore substi tuents one, two, three or four
substi t uert s¢; hAHERANIERI ¥ &éﬁﬁﬁéﬁ}lﬁ%%@ﬁhlhﬁk%ggg t(‘l?lu&‘on{e[%e
chlorine, brom™ne or iodine cyano ,

0) R27, , ;
L Gt &or Wy O s R Wﬂ“@%ﬁ%’%ﬁlﬂu%%?
2005/ b6 70315ET A&ﬁﬁ%@ Otk S RTINSt €5 AT GHARNYor

Cl- 4, alkfl roary

optlonally e substituents (e.g. one, two,
three Br 9 i%%@ﬁh?ﬂéﬁé§?&ﬁ Bgﬁ&ently sel ected from hal ogen,
cyano, S(Qﬁ%ﬁ?g? PR, 0, CO2R30, SO02NR30R31, CONR30R31 and NR30OR31. In
an enbodi nent  of the |nvent|on R15 and R16 each independently
represent a hydrogen atomor a Cl-C6, preferably C1-C4, alkyl group
optionally jsubstituted by one or nore substituents (e.g. one,

three or fRourcrsensaisiathydioes) alpMoere &em@ﬁgﬁuhﬁévéctoe&jnmhwﬁ éﬂrt'é)f@@ﬁ or’
cyano, S(0)aR23 0 S02NR24R25, CON
N)Ig24R25 ( égﬂsafﬁaﬁﬁ%éﬁ%c%gé@ﬁ% % e icdst S ing gton ceécﬁ?eRi‘Y Rihfﬁe %o
oo A AR AR R e
|ndepende ferabl r f.erabl
cl-&, al r% AR et eﬁv@mﬁﬁt Sdapty paglysondt BBt Bend)
or n-hexyl} group or C3-Cg, preferably Cs-Cg, cycloalkyl group, the latter two groups
being optionally substituted by one or more substituents (e.g. one, two or three
substituents) independently selected from NRISR16 and R”, or
20 R12 is a C1-Cg alkylene which may be linked to a carbon atom within a C;-Cg alkylene

group Z' so as to form a saturated 4- to 7-membered nitrogen-containing ring.

. . . 12
In one embodiment of the invention, R~ represents a hydrogen atom, a 5- or 6-membered
saturated or unsaturated heterocyclic ring comprising one or two ring groups independently

14 .
25 selected [rom N and NR | or a C1-Cg, preflerably C1-Cy, alkyl group optionally



In an alternative enbodinent, RI5 and R16 together with the nitrogen
atomto which they are attached forma 3- to 8-, particularly 5- to
7- menber edwaabusfoaiogfl heterocyclic ring conprising a rlm@Tﬁm§MQ@§ﬁu
atom and optionally one or nore (e.g. one, two or three) further ring
het er oat ons i ndependently sel ected fromnitrogen, oxygen, sul phur and
sul phonyl, the 20heterocyclic ring being optionally substituted by
one or nore substituents (e.g. one, two, three or four substituents)

|ndepende ne
or e eyt SELShE S QUIBLABTRALE vk P ISR Pensfia

al kyI and @fykd frgﬁq\]ﬁ'éq(t er 4@ groups being optionally substl tuted by
one or nore substituents (e.g. one, two, three or four substituents)

i ndependently sel ected from hal ogen, cyano, 25 S(0)fR30, OR30,

CO2R30, SO02NR30R31, CONR30 and NR30OR31. WO

2009/ 067081 P@iSE200811 MbAt3B S rtbrebamtsn liydrdder ntoenyh deherebred REaveata R16

together with the nitrogen atomto which they are attached formag 5-

t o 7- mbeleeebcyelidtig @thphieing W6 ias bupd Mdepeadantly stio@edfréin MNard NR 0gen

atom and optionally a second ring nltrogen or 0X gen atom the

het er ocyclai,-Ci Miyheb haignabiosaby NRL Ut ¥y " OR27, CCRR27,
COR27, Ci1- ég'a%ky q%rﬂgﬂgﬁylgn?he IatPZr t wo groups belng optlonally

substi t ut ed by S(0)fR30 or NR30R31. In an enbodi nent of the
invention, R17 represents CO2R32. |R®18, R2633 , R29 and R each

i ndependerit1 ey embertimseinf the ixdenden, Har a¢mesahts y (QTICHkylaraupl paracudarly

i onet hyl , ethXI n propyl i sopropyl, n-butyl, isobutyl, tert-butyl,
n-pentyl &RetH. group or C3-C8, preferably C5- Cs, cycloalkyl
group. 101319202124 2527 28 3313234. R, R, R RR,R,R,R,R,R,R,R
and R each ndepﬁpdently represent a hydrogen aton1or a Ci CB

preferabl Rlélmm &lck yddepéndantlyi@piaydnt a @ydivgen aldi-o3-ap$menitea@drsamydied
n-butyl, isobutyl, tert-butyl, n-pentyl or n-hexyl) gr.oup or C3- C6,

prefer abl me@%c%‘uc SoECdoR kY lat BEQ YR rindlgrdlp ONH@sl, BERR ?Otlid‘kepreferably

i nventi on,
C1-C4, alkyl (e.g. methyl, ethyl, n-propyl, isopropyl, n-bulyl, isobutyl, teri-butyl, n-pentyl

or n-hexyl) group or C3-Cg, preferably Cs-Cg, cycloalkyl group, the latter two groups

15  being optionally substituted by one or more substituents (e.g. one, two, three or four

substituents) independently selected from halogen (e.g. fluorine, chlorine, bromine or

iodine), cyano, S(O)aR23 or*, COZR24, oc(o)R*, s0,NR*R%, conr¥R%,

NR24R25 NR SOZR NR COR , or a 3- 1o 8-membered saturated heterocyclic ring

comprising at least one ring group O, S(O)y, or NRZS, or

15 16 . . .
20 R~ andR  together with the nitrogen atom to which they are attached form a 3- to 8-

membered saturated heterocyclic ring comprising a ring nitrogen atom and optionally one
or more (€.g. one, two or three) further ring heteroatoms independently selected from
nitrogen, oxygen, sulphur and sulphonyl, the heterocyclic ring being optionally substituted

by one or more substituents (e.g. one, two, three or four substituents) independently

25 sclected from halogcn (c.g. fluorine, chlorine, bromine or iodine), cyano, S(O)dR27,

or?’, co,RY, cor?, oco)R?Y, so,NR?R* conRY'R™, NRPTR®,

NR SOZR ,NR C‘.OR ,CI-C6, preferably C;-Cy, haloalkyl, C3-Cg, preferably



R represents nethyl; 20R2 represents either WO
2009/ 067081PCT/ SE2008/ 051334 16 R3 represents a hydrogen atom R4

repr esent swa 20¢bn0670s2l Kyl group optionally substituted peTasebyodoonsyd
group; X1 represents CH2; X2 represents a bond or an oxygen atom 5

R5 represents a hydrogen atom R6 reprﬁfents a Cl-C6 al kyl group
optionally substituted by NRIORL1l; j is |I; R7 represents a hydrogen
or hal ogen (parti cul arly fluorine) atom or a nethoxy group; 1 Z
represents_a C3-C4_ al kyl ene; represents NR12, >N-QO0R12, NR12CO
o "S- S02REHC6 oG s En PSRRI A loX S LB IS GHE G

to t t
monocycl | O Bras SP s Rt RV R PE %8%"&1»?%@4%%?&%5%8@ T
represent Ssuﬁrs%w{s) 1n'aef>e§1d81tly selected from halogen, cyano, S(O)fR OR COZR

SO NR?’OR31 C‘ONRBORB,1 and NR?’OR31

. . . 1 1 .
In an embodiment of the invention, R & and R 6 each independently represent a hydrogen

atom or a Cq-Cyg, preferably C;-C4, alkyl group optionally substituted by one or more
substituents (e. g one, two, three or four substituents) independently selected from halogen,

24
cyano, S(O)aR or*! COzR ,0C(O)R*, s0,NR¥R%, cONRMR%, NR*RZ,

10 NR SOQR , NR COR , or a 3-to 8-membered saturated heterocyclic ring comprising

. 2
at least one ring group O, S(O), or NR >

In another embodiment, R15 and R16 each independently represent a C-Cg, preferably

. . 24
C1-C4, more preferably C;-C,, alkyl group optionally substituted by OR
15
. . 15 16 . . .
In an alternative embodiment, R ™ and R together with the nitrogen atom to which they

are attached form a 3- to 8-, particularly 5- to 7-membered saturated heterocyclic ring

comprising a ring nitrogen atom and optionally one or more (e.g. one, iwo or three) further

ring heteroatoms independently selected from nitrogen, oxygen, sulphur and sulphonyl, the
20  heterocyclic ring being optionally substituted by one or more substituents (e.g. one, two,

three or four substituents) independently selected from halogen (e.g. [luorine, chlorine,
bromine or iodine), cyano, OR27, C02R27, COR27, C1-Cg, preferably C1-Cy4, alkyl and

aryl, the latter two groups being optionally substituted by one or more substituents (e.g.

one, two, three or four substituents) independently selected from halogen, cyano,

s SOR?, orR™ co,r*, s0,8R* %R, cONR*PR?! and NRPRY,



R10 and R11 each represent a nethyl group, or RIO and Rl11 together
with the nitrogen atomto which they are attached forma 6-nenbered
sat ur at ed Webejaewe] i C ring containing a further ring herRkaRkonksy
sel ected from oxygen or NR36; 20 R12 represents a hydrogen atom a
5-menber ed unsaturated heterocyclic riﬂg conprising two ring groups

i ndependently selected fromN and NR14,” or a Cl1-C3 al kyl group
optionally substituted by NRL5R16 or R17; Rl14 represents nethyl; R15
and RI 6 each independently tepresgnt a Cl-C2 al kyl group optionally
subst i t ut daapyrtheyembodimerfy R "1andpy 5 toggtherygh thsguirdgsp atgm ty whieh thexX #6gen

t to whi ttached, f - to,.7-. nmenbered sat ur.ated
et o1 o0y ¢ KGR A DTaP P AGE PREH 19BGR R BRE N D DI goct
second ri nghrbid (@ﬁi@ﬂalgfl’a RUNPETheati®eRen ob 6xreh el ﬂﬁlhieferdc'zalg: el tighg

y

optionally substituted by CR%J, CO%FZ?, 90R27,C i-C3 al or phenyl,
t he IatteRmﬁmanmmuﬁmwﬂﬁy@RopCDQRaJQDE%uBﬁCBBWyB&ﬁMmﬁMmQhR&&w@r

NR3OR31; f is 2; 1732 represents CO2R R; aniégz R27, R30, R31 and
R32 eagh Q@ﬁ@@@&dgapﬁymnﬁaﬁ@ﬁ@ﬁﬁbgS@yﬁRgb@nq am.or a nethyl group.
I n anot her enbodi nent of the invention, R represents nethyl; R2
represents either R3 represents a hydrogen atom

. . . 17 32
In an embodiment of the invention, R represents COpR™ .

1 .
R 8, R26, R29 and R33 cach independently represent a Cy-Cg, preferably Cy-Cq, alkyl (c.g.

10 methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl, n-pentyl or n-hexyl} group

or C3-Cg, preferably Cs-Cg, cycloalkyl group.

13 .1 K K 3 3 3 .
R R R R RP, ¥ RP, RY R® R R R¥ and R** each independently

represent a hydrogen atom or a C-Cg, preferably C-Cy4, alkyl (e.g. methyl, ethyl,
15 m-propyl, isopropyl, n-butyl, isobutyl, tert-butyl, n-pentyl or n-hexyl) group or C3-Cg,

preferably Cs-Cg, cycloalkyl group.

In an embodiment of the invention,

1
R’ represents methyl;

2 .
20 R represents either



R4 represents a C4-C7 al kyl group optionally substituted by a
hydr oxyl group; 1 X represents a sul phur atom or CHZ; X2

represent swa b@agz@f an oxygen atom 20 R5 represents apdiyirestiiz4
atom WD 2009/ 067081PCT/ SE2008/ 051334 18 R6 represents a Cl-C6 al kyl

group optionally substituted by hydr ox&, met hyl sul phonyl ,

met hyl t hi azol yl or NRLIOR11, or R6 represents a 5- to 6-nenbered
saturated heterocyclic ring optionally substituted by Cl-C6 al kyl; |
is 1; 5 R/ yepresents a hydrogen or hal ogen (particularly fluorine)
atom or a Hhypesapfs adrydragena®yt gr oup; 1 Z represents a C3 al kyl ene; X3
represents NR12, >N-00R12, NR12CO or >N-SO02R12; Y represents

met hyl ene;R I@pirsentsepft e€ealisl grobporiionalhaswbsiitylge hy ahpdmoxRgaoupepr esent s
a hydrogen atom A represents a nonocyclic or bicyclic C6-Cl0 awl
(parti cul alyeppkawsyChy;group; R8 represents nethyl; nis 0; 10 15 R
and R 1 e;g{uk represent a nethyl group, or R10 and R11 together with

the nitro cpleSditd Hbonkdiot Bn biye¥n afofn;at t ached forma 5- or 6-nenbered
saturated heterocyclic ring optionally containing a further ring

het ero&tomﬁg%ﬁggn%ﬁydg{%géwggn, S(0) v or NR36, the heterocyclic
u

ring being optionally substituted by Cl1-C6 al kyl (which is itself

opt i onal | yaSulatdnts i €AchYiG srb8p apiensiy subktittiea b3 NRE R k! ani no;
jis
R7 represents a hydrogen or halogen (particularly fluorine) atom or a methoxy group;
Z1 represents a C3-Cy alkylene;
10 X3 represents NRlZ, >N-COR12, NR12CO or >N—SOZR12;
Y1 represents methylene;
X4 represents a bond or an oxygen atony;
R53 represents a hydrogen aton;
A represents a monocyclic or bicyclic Cg-C1 aryl (particularly phenyl) group;

15 R8 represents methyl;
nis 0;
10 11 10 11 . .
R " and R each represent a methyl group, or R*~ and R together with the nitrogen
atom to which they are attached form a 6-membered saturated heterocyclic ring containing
] 3
a further ring heteroatom sclected from oxygen or NR 6;

20 R]'2 represents a hydrogen atom, a S-membered unsaturated heterocyclic ring comprising
two ring groups independently selected from N and NR14, or a Cj-C5 alkyl group
optionally substituted by NR15R16 or R17;

14
R represents methyl;

R15 and R16 each independently represent a C;-Cy alkyl group optionally substituted by

24
s OR7,or



20v is 2; Rl12 represents a hydrogen atom a 5- or 6-nenbered
saturated or unsaturated heterocyclic ring conprising one or two ring
groups i ndgpepiaRidky selected from N and NR14, or a Cl-pegspbdiybsigfsoup
optionally substituted by NR15R 16 or R17; R14 represents nethyl; 19
R15 and R16 each independently represep} a Cl-C2 al kyl group
optionally substituted by OR24, or R15 and R16 together with the
nitrogen atomto which they are attached forma 5- to 7- nenbered
saturated hgterogyclic ring conprising a ring nitrogen atom and

opt i onal | R a 284 B¢ olegetherivithihe pipaen gpmde paich tayews atfagkedfamep dcipct-i ¢

1" Snoeyt B bl 8% Bl SR S Gy
S(0) R30 orsedRAPRS hitrdgeh &r diygf diomEME BERRESIEPRBDInG op@ifIg Rbdtitulddby S
0; and R24, {}’27, R%O R%ﬂ, and R32 each independently represent a

hydr ogen a@rRm GO,R™ pEORYT,Cqr@ukyl bx plgal ke thedittet omp gronpbsbetrf dplienally
i nvention include: 15Methyl

2-(3-((:3- @absﬁmtmﬁsqn)m%%r srChetlt yI ani no) pyri mi din-5

yl ) propyl am no) net hyl ) phenypacet at e, Met hyl

2- (443- ( 2-fan2;no- 4- et hyl - 6- (pent yl am no) pyri m di n- 5-

yOpr opyl anmpo) net hyl ) phepypacet at e, Met hyl

2- (34( 1\ 148- (epresanth 64 Rnet ad - 6- (pent yl ami no) pyri mi di n- 5- yepr opy1) - 2-
20( di met hyl,am po) geetam dogﬁmet hyl ) phenyl ) acet at e, Met hyl

2- (44(N- (R (,2RaanoRj- it Ry sa6h (ndepenyiérdlyirepygsnrd myiddegen Btopppraopsthyl- 2-
(di met hyl am no) acet am do) net hyl ) phenypacet at e, (S) - Met hyl

1- (243- ( 2-8&88HPno- 4- et hy1- 6- (pent yl am no) pyri m di n-5-yppropyl ) (3-(2-
met hox),- 2- oxoet hyDbenzyDani no) - 2- oxoet hyppyrrol i di ne-2-car boxyl at e,

In another embodiment of the invention,

I
R’ represents methyl;

2 .
R represents either

F/<x‘

- | , (R),
x4 COOR®
§ Sa

XA R’ R
6
COOR™ (1a) or (R, (Ib);

15

R3 represents a hydrogen atom;

R4 represents a C4-C7 alkyl group optionally substituted by a hydroxyl group;
X1 represents a sulphur atom or CHy;

X2 represents a bond or an oxygen atom;

5
20 R represents a hydrogen atom;



25Met hyl

2- (3- W3- (2- am no- 4- net hy1- 6- (pentyl am no) pyri m di n-5-yppropyl ) - 2- (4-
et hyl pi pegazbdnényfacet am do) net hyl ) phenyeacet at e, PCYRIEROOS /051334

2- (34N (3- (2-am no- 4- et hy1- 6- (pentyl ami no) pyri m di n-5-yppropyl)-2- (4
- hydr oxypi peridi n-1-y1l)acet am do) net h}llé ) phenyl ) acet at e,

Met hyl 2-(34(2-(4-acetyl-1, 4-di azepan-1-ye- N (3-(2-am no-4-net hyl - 6-
30( pentyl am no) pyri m di n-5-yl ) propyl )acet am do) nmet hyl ) phenyl ) acet at e,
WO 2009/ 06 081PCT/ SE2008/ 051334 20

2- ( 3- 0- ( 3-R zepmionts-aLnes Ryl gowm@imalamuha)wd pyuraxy, pehylsgphonyh- (4

(3 (di met mydiayiihieadlyt @FNBDI&JG,I’CB{ﬂ merresgats ace tafrngolbast sgtiapiddiecenyeliat e
, Met hyl

2- (34I\|—(3-r(ngﬂ@tr0rradiy4umwngdb}6cl( fgalkyl:am no) pyri m di n-5-yl ) propyl) - 24(
2- hydroxyet hyl) (et hyDam no) acet am do) net hypphenypacet ate, 5Met hyl
44( 3- ( 2- arithb- 4- et hyl - 6- (pent yl ami no) pyri m di n-5- yI)propyI)(3 (2-
met hoxy- 2- gxoet hypbenzypam no) - 4- oxobut anoat e,

2- (34N3( 3R zslérﬁ?eﬁ@ aydEasRy ot @lfeqﬁémy&l%rwoﬁwﬁ}ﬁlwﬁr shyf%rﬁmﬁyewﬁmy
(di net hyl am no) but anam do) net hyl ) phenypacet at e, Met hyl

2- (34N—(3- PPani no- 4- nmet hy1l- 6- (pentyl am no) pyri m di n-5- 10

yepropyl) agq ﬂ Jrethyl ) phenyl ) acet ate, Met hyl

2- (34N(3r?i£%l35%ﬂsa%e 9% 6- (pentyl am no) pyri m di n-5-yepropyl) - 1-
met hyl - | 3 mrdae%lS §ﬁj é@gﬁlﬂﬁ@zﬁ} yl>§\§)§8 nyl2) acet at e, Met hyl
2- (44N—(3 %Fns mef nt yl-am 1 n? di n-5- yppropy1l) - 2- ((
2- net hox re rege(ﬂ{rser}lgﬁﬁam no) acet am do) net hyl ) phenyl ) acet at e,

15Met hyl ene;

2- (3-0- (3-(4£-ami no- 4- met hy1- 6- ( pent yl am no) pyri m di n-5-yl ) propy1) - 3-
(di met Hyl rﬁB‘)eﬁﬁnbgﬁamoﬂél} H’@Eg%’QP‘)OBhenyeacet ate, Met hyl

2-(344-(2-agi no-4-neth pentyl am no) pyri m clin-5-

yGout yl aquo)T%%SﬁW ?ﬁﬁéﬁg%%at e, (S) - Met hyl

2- (443-(2-am no-4-(1- hydroxyhept an- 38/I am no) - 6- met hyl pyri m di n-5- 20
yOpr opy| arft repjasestthy hoperyliperciexstie Co-C1o S pamiquiarly phenyl) group;

2- (44N(31§282 am no- 4- ( 1- hydr oxyhept an- 3- yl am no) - 6- net hyl pyri m di n5-y
| ) propyl) repriesaptshydtbyti no) acet anm do) net hyl ) phenypacet at e, Met hyl
2-(342-am no- 4- et hyl - 6- (pent yl am no) pyr nni di n- 5-

yOrret hyl ) pﬁéﬂypacet ate, 25Met hyl

2-(442; 1saml{m and Em h%i]i représe:n ntl};etﬁ{;i] grllt())l} Xr f{m andq{ﬁ tgget er w‘}{tl'x }he nitrogen

atom to which they are attached form a 5- or 6-membered saturated heterocyclic ring

optionally containing a further ring heteroatom selected from oxygen, S(O)y or NR3 6, the
heterocyclic ring being optionally substituted by C;-Cg alkyl (which is itself optionally
substituted by C{-Cg alkoxy) or di-C-Cg alkylaniino;

20 VvisZ;
R12 represents a hydrogen atom, a 5- or 6-membered saturated or unsaturated heterocyclic
ring comprising one or two ring groups independently selected from N and NR14, ora
C1-Cs alkyl group optionally substituted by NRISR16 or R17;

14
R represents methyl;



met hoxyphenypacet at e, Met hyl
2- (442- am no- 4- et hy1- 6- (pent yl am no) pyri m di n-5-yOnet hyl ) - 3-

f 1 uor ophenypag@iogiog: Met hyl _ ~ PCT/SE2008/051334
2-(4-(2-(3-(2-am no-4-net hyl - 6- (pentyl am no) pyri m di n-5-yppropyl am no
) - 2- 30o0xoet hyl ) phenyl ) acet at e, Methyl

2-(3-(2-(3-(2-am no-4-net hyl - 6- (pentyl am no) pyri m di n-5-yl ) propyl amn
0) - 2- oxoet hyl ) phenypacetate, 21 Met hyl

2- (34(3-(2-13m ngig- et hy1- 6- (pent yl am no) pyri m di n- 5- i

yl) propy! dhi ABY fret wnﬁ}rﬁ%@ﬁ@w yACRiesba CGCzraélfywoup optionally substituted by
(2;;(44( N ( %éﬁ gm no- 4- met hyl - 6- (pentyl am no) pyri m di n-5-yl ) propyl) - 2-

(4- (et hyl syl f ony} ) phenyl ) pi peri di n-1-ypacet at ni do) met hypphenypacet at
e, 5Met hylR ~and R together with the nitrogen atom to which they are attached form a 5- to 7-

2- (44(N-(3-(2-am no-4-net hyl - 6- (jpentyl am no) pyr.i m di n-5-y] ) propyl) - 2-
mor phol i nRERH BB ITYHIERIRY sprenrising a Aing nifsegepatom and optionally @

2- (44(N- ( Jedoid 3L RRFedeTBL él@étélﬂ?ﬂ%lﬁl&t@mc?&i)c%@b@ng'o fictia¥ly MO RYelby2-
(4- phenyl p@erl i n-1-yl)acet am do) net hyl) phenyl ) acet at e, Met hyl

2- (44( 1\ 1-(i8”( 2oqmt nOOR* M rcgla-l@mpﬁwi,mmmm@w@aﬁtmmgplyl)-
p y

2- lo(piperidin-I-yDacetam do) net hy enyl ) acet at e, (S) - Met
2- (4-((2- q’mi,gﬁgn@d]gylsqgmgﬁ&éyﬂgﬁ?ﬁ: 2-yl ami no) - 6- net hyl pyri m di n- 5-
yOnet hyl ) - 3- met hoXyphénypacet at e, (S) - Met hyl

2- (442- amfmo2;4- ( 1- hydr oxyhept an- 3-yl am no) - 6- net hyl pyri m di n- 5-
yOnret hyl ') - 3»nmet hoxyphenypacet at 15(S) - Met hyl

2- (44( 2- ar} noeptesedis KYBROXh¥agR 25 vyl am no) - 6- net hyl pyri m di n- 5-
yOnet hyl ) - 3- met hoxyphenypacet at e, (S) - Met hyl

2- (44(P- a¥ihB-ad( 1- hydr oxyhept an- 3- yl ar ni no) - 6- net hyl pyri mi di n- 5-

Oret hyl ) - 34f | 170 enyl tate,, Meth
a2 b e a Rob ol Ve Roced Fdrnos iy eamatnta edessaeiogt Siaasiy)
20acet at e, 2~ Mor phol i noet hyl
2- (4- ((2- &M ho- 4- met hy1- 6- (pentyl ami no) pyri m di n-5-
yl ) met hyl ) phenyl ) acet at e,

Examples of compounds of the invention include:
15 Methyl 2-(3-((3-(2-Amino-4-methyl-6-(pentylamino)pyrnmidin-5
yDpropylamino)methyl)phenyl)acetate,
Mecthyl 2-(4-((3-(2-amino-4-methyl-6-(pentylamino)pyrimidin-5-
yl)propylamino)methyl)phenyl)acetate,
Methyl 2-(3-((N-(3~(2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)propyl)-2-
20 (dimethylamino)acetamido)methyl)phenyl)acetate,
Methyl 2-(4-((N-(3-(2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)propyl)-2-
(dimethylamino)acetamido)methyl)}phenyl}acetate,
(S)-Methyl 1-(2-((3-(2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)propyl)(3-(2-
methoxy-2-oxoethyl)benzyl)amino)-2-oxoethyl)pyrrolidine-2-carboxylate,
25 Methyl 2-(3-((N-(3-(2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)propyl)-2-(4-
methylpiperazin-1-yljacetamido)methyl}phenyl)acetate,
Methyt 2-(3-((N-(3-(2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)propyl)-2-(4-
hydroxypiperidin-1-yl}acetamido)methyl)phenyl)acetate,
Methyl 2-(3-((2-(4-acetyl-1,4-diazepan-1-yl)-N-(3-(2-amino-4-methyl-6-
30 (pentylamino)pyrimidin-5-yl)propyl}acetamido)methyl)phenyl)acetate,



2- (D met hyl am no) et hyl

2- (44(2-am no-4-net hyl- 6- (pentyl am no) pyri m di n- 5-

yOret hyl ) phenypassiat e, 253- (D net hyl am no) pr opyl PCT/SE2008/051334
2- (44(2-am no- 4- net hyl - 6- (pentyl am no) pyri m di n- 5-

yOret hyl ) phenypacet at e, 2-(4- Met hyl pi pgt azi n-1-yl ) et hyl

2- (44(2-am no-4-net hyl-6- (pentyl arni nojpyri m din-

5-yOnet hyl) phenyl )acet ate, Methyl

2- (34(2-am ngy ol y(fN 834 PERLY %@ﬁkﬁ?p-@%én@l&iﬂéﬁ}%%ﬁ-9391)}350%3/1)-2-(4-

30hydroxypheny
2- (44( 2- arftdintthybinkiydp o PEntrytiadtiyiny aymidoloé iy hyQhatat,) - 3-

et hoXyPhenoX) 56! 3! o e S8R OB T TR R4 B Bromyty-2- (-
2- (442- amh@@mskyétbjd;oﬁe&m)ﬁﬁﬁmﬁcaeﬁlmbblﬁ&hym@tﬁhﬁ)aﬁeuie) net hyl ) phenyl)

acet at e,

2- (34( 2- ani négf‘ti Yl f= Qﬁ%ré?rwgﬂﬁé&%ﬁhgl @(%@W#@}lﬂ@pmlm ByYPPIPY3-6-
Oret hyl
g (442ya)m no- Aﬁ%wﬁ&gg%@%ﬁoggﬁ am no) 75 met hyl pyri mi di n-5-
yQret hyl ) phem»}qﬂabdét(ét(é\l (3 (2-ar(1$)3 4\@tsiﬂ1yl -6-(pentylamino)pyrimidin-5-yl)propyl)-4-
2-(4-((2- 0)' n 6- met hyl pyri m di n-5-
yOr net hyl ;i{l)n en é%lglg?)%ﬁgnaml &eme?hyl)%ggny%?%a% 2-(442-am no-4-(1
- hydr oxyhex aM&hy |26(B1((N)—X3 -G@2-arainbyl-pythiyé-GpentyBamino)pyrimidin-5-
yQOret h -3-flu acet ate
O aantamvharen) Discly PR Sy Mgty e n- 5. yQret hyl ) - 3
met hoxypheny m&@}l@t@ C}(N—(3 -(A-ShinYBt- R¥ihy- 6- (pentylammo) yrimidin-5-y cRprop 1)-1-
2- (442-am no- &ﬂ- pent an- 2- yl am no) - yI pyrim
yOnet hy! ) 1adhyl wam¥ -5 mamiglo) rm@bﬂ)pfwlwpt e

3 O(TgfﬁyfiT go;lr\é‘q[ ﬁ%)‘%t%@@—;ﬁf-@éﬂﬁo%—%ﬁkﬁm @@en%mh%wyﬁdl% Dirpropyl)-2-((2-

ac et
methoxyethyl)(methyl)amino)acetamido)methyl)phenyl)acetate,

15 Methyl 2-(3-((N-(3-(2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yDpropyl}-3-
(dimethylamino)propanamido)methyl}phenylacetate,
Methyl 2-(3-((4-(2-amino-4-methyl-6-(pentylamino}pyrimidin-5-
ylbutylamino)methyl)phenyl)acetate,
(S)-Methyl 2-(4-((3-(2-amino-4-(1-hydroxyheptan-3-ylamino)-6-methylpyrimidin-5-
20  yl)propylamino)methyl)phenyl)acetate,
(S)-Methyl 2-(4-((N-(3-(2-amino-4-(1-hydroxyheptan-3-ylamino}-6-methylpyrimidin-
5-ylpropyl)-2-(dimethylamino)acetamido)methyl)phenyl)acetate,
Methyl 2-(3-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-
yl)methyl)phenyl)acetate,
25 Methyl 2-(4-((2~-amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)methyl)-3-
methoxyphenyl)acetate,
Methyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yl})methyl)-3-
fluorophenyl)acetate,
Methyl 2-(4-(2-(3-(2-amino-4-methyl-6-(pentylamine)pyrimidin-5-yl}propylamino)-2-
30  oxoethyl)phenyl)acetate,
Methyl 2-(3-(2-(3-(2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)propylamino)-2-
oxoethyl)phenyljacetale,



(S)-Methyl

2- (442- am no- 4- ( 1- hydr oxyhexan- 3-yl am no) - 6- net hyl pyri m di n- 5-

y Onet hy pphgbye@meist (S)-Met hyl PCT/SE2008/051334
2- (442- am no- 4- (1- hydr oxyhept an- 3-yl am no) - 6- net hyl pyri m di n-5-
20yl ) met hyl ) phenyl ) acet at e, Met hyl

2- (44N- (3-(2-ani no-4- et hyl - 6- (pentyl a afh no) pyri m di n-5-yepropyl) - 1-
nmet hyl pi peri di ne- 4- car boxam do) net hypphenypacet at e, Met hyl

2-(4- ((N-(3- thyl-6- di p-5-yl 1)-2
= et hy ¢ 1 & Rle A G5 %%%Eﬁ%&a%laa}l B fecn O
2- (442- amiygropyladridy)the by phenyta8dcmes, - 6 thyI pyr| mdirt-5-

yOnet hyl ) - 3- net hoxyphenyeacet at e

2- (342- ani no et 2413 Qewpgnpwﬁ@yb@ﬁneﬁ%@nnﬁn@wr@%@em%y})pwpyl)-2 (3-
geE 22>2< ygf%ee%ﬂaﬁﬂ%@w&?nghénggﬁgéﬁmh@wlﬁeata&dgyﬂtmiphyﬂymaeamk
( pent ylsam noWhi)il %ét(@@{/@mﬂh;ﬂ -npiheké-freoeiamino)pyrimidin-5-ylpropyl)-2-

2. (4 02- At RRInSE LR dagim B APk cestes ¢
i -y et hy MqibA(h 060 &-eninde-300310GRI5 A0 PRAGERH 05 1Pt (-
ne

2 44( 2- anP O HRL Y e Re ORGSR n- 5-

yOret hypphenmetmet(al(@q -(3-(2- ﬁnﬁvfbr@ﬂ@ﬂhyﬂ@ﬂi’e@@}’dmmo)gynmidin—S-yI)propyl)-2-

2- (44(2-am no-4-net hyl-6- (pentyl am no) pyri m di n-

yOnet hl ) rgmﬁﬂl}-é@/&aggt@udo methyl)phenyl)acetale

51- Met hyl pi ) 3 r5.m di
L LB RSLL By 0 SRRt s

2- (44(2- aﬁﬂ)nwlwl)rfenhwmxmf@pﬁmytmam no) pyri m di n5-yl ) net hyI )phenyl ) ace

tate, 4- rr@l

2- (44(2- éf’%. it ]%gtng?h(‘?/ % 9‘%@5@ [ Eydrosshsy e Andiming)-6-methylpyrimidin-3-

i oyOnet hyly)pledy)F3- ﬂeﬂabaj’}ﬂlﬁnyl)acétite( 2- Met hoxyet hyl ) pi peri di n- 4-yenet hyl
2(4((2am--‘ .
(oot yieam o) S HF I b G gt Ry By Fyrad:ding)-6-methylpyrimidin-5-

4- (4- Met h)ﬂfﬂ)ﬂieﬂ@i)@hﬁﬂﬂ;xﬁ@étﬂ}l)‘a'cetate

2-(4-((2-amno 1-6-(

-yl ) met hyl ) pﬁ%)nl‘;ﬂﬁ)hab%i/

yDmethyl)-3-fluorophenyl)acetate,

m di n-
4&@@ anuno-4 (1 hydrox;?h%gtanﬁ ylammo) 6-methylpyrimidin-5-

Methyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)methyl)phenyl)
20 acelate,
2-Morpholinoethyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-
yl)methyl)phenyl)acetate,
2-(Dimethylamino)ethyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-
yl)methyl)phenyl)acetate,
25 3-(Dimethylamino)propyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-
yl)methyl)phenyllacetate,
2-(4-Methylpiperazin-1-yl}ethyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-
5-yIymethyl)phenyl)acetate,
Methyl 2-(3-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)methyl)-4-
50 hydroxyphenyl)acetate,
Methy] 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)methyl)-3-

methoxyphenoxy)acetate,



15441, 1 - Di oxi dot hi onor phol i n-4-yl ) butyl(4- 1[2-am no-4-nethyl-6-
(pentyl am no) pyri m di n-5-yl ] met hyl | phenypacet at e,

4- Mor phol iggbbdoxk7edr (44(2-arni no-4-met hyl-6- (pentyl am prRY:bEdoRHE LR S-
yl) met hypphenypacet ate, 2-(1-Methyl pi peridi n-4-yl) et hyl

2- (44(2-am no-4- net hyl-6- (pentylam no)pyrim din-

205-yl ) met hyl ) phenyl ) acet at e, Pi perTdi n- 4-yl net hyl

2-(4-((2-am no-4-net hyl-6-(pentyl am no) pyrim di n-5-

gl_ % ZEE g}lg%pg?ﬂ%ﬂlm (ﬁ %@t giuno-4 (%ut(ylan 1no)[1fa§3-;[n@flly pr)Tf}ltrlll?c?Ig 's y(%f)rrrile(gtilyrf)-pﬁér}gl)) butyl

(pentyl amapgpgpyri m di n 5-yenet hyl ) phenypacet at e,
25( 1- Met hyl pi er i &% éOrret hyl . C o
2- (4-((2-am {A-dAeRenc- By Horirrats -dlapunp)-6-methylpyrimidin-3-

yl) met hyl \phgs aﬁﬁ%raﬁﬁen Dacefaf), - 4- (D net hyl am no) but yl
2-(44(2-amno-4-(1- % I ox pentan Zg%-l am no) - 6-

met hyl pyri mi @$nMsthy ({91&)1)@;%‘1&91 - g@me@tan-}ylannno) 6-methylpyrimidin-5-

S)-(1-Me | ) met hyl
(2-%42( 2- a%&mﬁ?ﬁ%ﬂg%e@%p)ent any2 yl am no)-6- 30
met hyl pyrim qspmmymet {PHap>-dret-hpdry ptheranl- -gzetiat)&-methylpyrimidin-5-

(1- Met hyl pi en% t hyl

2-(4-((2- é’ PE‘]EB’G’{)%? no) 6- et hyl pyri ni di n- 5-

yI ) et hi' ) - 3(9}31'%% V@tlkﬁ((ylahﬂ@o?ﬂ-at By dri¥he Qa2 QB NbD FRChAkA ORI 0H 5334
- rrolidin-1-

2- (442wamyllﬂﬁlelhyé)bﬁfly‘l’raf’hﬁllﬁ%c-eé‘l%t hyl pyri m di n-5-

z’g)TEE Qy :\/)bt ﬁy :ﬁg@lt{l}g?l (gpﬁﬁé’[ﬂﬁsqt @E@lammo) -6-methylpyrimidin-5-y[}methyl)-3-

2- (442- ammﬂﬁh%ypllenmk)@ne@ﬁwhexan 3 yl ani no) - 6-

e (0 an (SRR PR GAca 1 UOS BRASIMRSEAMRN B 6 Mot N Bl 5-
yl) met hyl M)ﬂwﬂwbﬂy@hpﬁeylmmmeat e,

(ZS% 421]2' gﬁt Egl(ﬁl I%%{hﬁe% %ig 65%& -%—?éh}}qrgﬁq%ﬁn-%-ylammo) 6-methylpyrimidin-5-
met hyl pyr |yr[qlmm{3d)53 ﬁﬁmﬂjpﬂehylﬁmay@[ oxyphenyl ) acet at e, Met hyl
2- (44(2-am ng-4- (but pyrim di n-5-yQrnet hyl ).- 3-
Lonyclt oxypnotS )r bt 2B Ainct ] Ehydrpbihessi o oo aoie oy imidin--
2-(4- ((2- ﬁgn g&qaqé(yhexan 3-yl am no) - 6-

met hyl pyri'm d| n rret hyl ) - 3- hydr oxyphenyl ) acet at e,

4- (Pyrrolidi IQS)iMyth)r %;((2—&1111110-4 ( hydroxyheptan—3 ylamino)- 6-methylpyr1mldm 5-
2 4G SR YhamRo) S o By -5
Methyl 2-(4-((N-(3-(2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)propyl)-1-
methylpiperidine-4-carboxamido)methyl)phenyl)acetate,
Methyl 2-{(4-((N-(3-(2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)propyl }-2-
(methylthio)acetamido)methyl)phenyl)acetate,
25 (S)-Methyl 2-(4-((2-amino-4-(2-hydroxybutylamino)-6-methylpyrimidin-5-
yl)methyl)-3-methoxyphenyl)acetate,
Methyl 2-(3-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)methyl)-4-
methoxyphenyl)acetate,
3-(Dimethylamino)-2,2-dimethylpropyl 2-(4-((2-amino-4-methyl-6-
30 (pentylamino)pyrimidin-5-yl)methyl)phenyl}acetate,
3-(4-Methylpiperazin-1-yl)propy! 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-
5-yDmethyl)phenyl)acetate,



15(S) - Met hyl

2- (34(2-am no-4- (1- hydr oxypent an- 2-yl am no) - 6- net hyl pyri m di n- 5-

yl ) met hyl )wé-0@lobf%y phenypacet at e, PCT/SE2008/051334
(S)-(1-Methyl pi peridin-4-yOnet hyl

2- (442- am no- 4- ( 2- hydr oxybut yl am no) -

Pyrrolidin-1- yI ) but yl

4-((2- t idin-5-_ . o

) eyl ) ARG et Rt - B iR e 8 Db Oty -

%EhamWETMbNWI)ﬁ?\M) ag m; AdRedb Ve pr(5)l-| di ebut yl
(342- 2 no: %ﬁﬂ@ﬁﬁ%ﬁ’ B LR o] B TP O py -
yemet hyl ) ging Qaeta2<.5( 1- 1 VI et hyl pi peri di n-4- yOret hyl
2-(342-am™no rreth f Iamno)%?/rlmdln-

ent
5-yl ) mét hyl )éri‘éﬁyplaw@tlémép é((@amm@ -methily 6-Gpanhdarpine)pyrimidin-5-

2- (44(2- anj hexan- 3- yl am no) - 6-
met hyl pyri r)nggihﬁ’])gﬂe@e&ﬁﬁ% 3-fl uorophenypacet at e,
(S) - 4- (4- Met liiMsitipdyiparidin-2-yymjetigl §4(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-

2-(442-a oxyhexan- 3-yl am no) - 6-

30net hyl p?rﬁ?ﬂ %6331?%’*% )@ﬁ%fnﬁ’yl ) - 3-f1 uor ophenyl ) acet at e, (S) - Met hyl
2- (44( 2- am na=@yfdlidy-dr0MpRe A2 2mih@ BNyl B-(Feitidhmopyiing Hin=35-
yOret hyl ) -3-h dr oxyphenypacetate, WD 2009/ 067081PCT/ SE2008/ 051334 25
2- Hydr nyé’ yl)phenyl)ace ate,

2- (4-((2- ; " 1)-3-
et hoxypheny L} e miaa D e O ) bt

2-(4-((2- mmammemyrnpmamsrw)me@hy )phenyacetate,

t hyl | - H eV
2 (44( 2 ar na- ORI Ay R A BGRE  RGE B FrepR b AR
met hoxyphénglpmbjtl}qihmyl)acetata,- (Met hyl sul f onyl ) pr opyI

5 Ogrgﬁ] i iV ?m3 " (r%éll ﬁ(}g é-élf ilfl%y@}/‘ﬂaér gg] )?B?Ibop 1n1ethy1 -6-

2- (442- am(p@rtﬂarﬁiﬁu)pyhﬁﬁﬂlﬁl-@)ylﬁndil%ﬂ}'bﬂe@yﬂabéfhtedl n- yOﬂet hyl')-3- 10
met hoxyphenyl )ace I am no) but

(4 (Lo am AOIah e b R T s A DB aminc)pyrionicin-5-
met hyl pyr iymfin)BhothhEeidly | ) phenyl ) acet at e,

2-(1-Methylpiperidin-4-yl)ethyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-

(

(
1)

L

met hyl pyr| m di n- 5- yOret hypphenypacet at%3
(

(

y

(
1)

4-
2-
20
2-
y
2-

20 5-yDmethyl)phenyl)acetate,
Piperidin-4-ylmethyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-
ylymethyl)phenyl)acetate,
4-(4-(Dimethylamino)piperidin- 1-ylYbutyl 2-(4-((2-amino-4-methyl-6-
(pentylamino)pyrimidin-5-ylymethyl)phenyl)acetate,
25 (1-Methylpiperidin-4-yl)methy! 2-(4-((2-amino-4-(butylamino)-6-methylpyrimidin-5-
yl)methyl)phenyl)acetate,
(S)-4-(Dimethylamino)butyl 2-(4-((2-amino-4-(1-hydroxypentan-2-ylamino)-6-
methylpyrimidin-5-yl)methyl)phenyl)acetate,
(S)-(1-Methylpiperidin-4-yl)methyl 2-(4-((2-amino-4-(1-hydroxypenian-2-ylamino)-6-
30 methylpyrimidin-5-yl)methyl)-3-methoxyphenyl)acetate,
(1-Methylpiperidin-4-yl)methyl 2-(4-((2-amino-4-(butylamino)-6-methylpyrimidin-5-
yl)methyl)-3-methoxyphenyl)acetate,



(1- Met hyl pi peri di n-4-yl) net hyl
2- (4-(2-am no-4- (butyl am no) - 6- et hyl pyri m di n- 5-

yI t hi o) phegyl.d@feidt €, 154- (Pyrrolidin-1-yl)butyl PCT/SE2008/051334
2-(4-(2-am no- 4- (butyl am no) - 6- et hyl pyri m di n- 5-

yl t hi o) phenyl ) acet at e, 4- (D et hyl aﬂ no) but yl
2- (342- am no- 4- (but yl am no) - 6- net hyl pyTi1 m di n- 5-
yOnet hyl ) - 4- net hoxyphenypacet ate, Methyl

Somt haxyphed Yty TR0 2031 AN e A .

2-(34(2- ar}ﬁl)ﬂmlf’yi)@ukmbﬂj?ﬂhe@l)a@eta@; hyl pyri mi di n-5- yenet hyI) 4-
hydr oxyphenypacet at e, ﬁé I\/bt hyl pi perj di n-4-yl) 3y
22 (4- ((2- ami KO:U-XgthHpiperdip y<%lﬁ°f§Y Eni(#raying-4-(1 hydroxyhexan— ylamino)-6-

hyl i
ggtz 3(/4p?\//g Itn;i]@ytﬁl rglzgin}%r?t)ﬂythl%’lag fﬁddﬂafhgﬁﬁ?aeytmeac etate,

2- (442-sam no{A)-¥pilyl2 éﬂﬂ(ﬁ@)m@-ﬁél hydrpyyhennd}-plagino)-6-methylpyrimidin-5-
yOret hyl) (1- Met hyl pi peridin-4-yl) et hyl
2-(4- ((2- Rl Qﬁﬁ‘{}g’%ﬁ“g‘ﬁﬁo&%@ﬁtﬁet hyl pyri ni di n-5-

yl ) net hyl) - B{Sy@FMXthﬂbmyﬂmabﬁDmﬂhyl U2 -amirtoyd-ElRfiyaingtypenthn-2-ylamino)-6-

:%)Oylél; rretzhfﬁq%g Pﬂﬁf‘éﬁ‘ﬁﬂ%ﬁﬁ@ﬁ@yéégy{ég gﬂ‘%‘&f)f‘)‘%ﬁl ncgljti cal ly acceptabl e

sal ts ther eofMetVyD224qR)- Qﬁ%@&%@%&ﬁﬂ&%ﬁ@&;&ygﬂnﬂcﬁnistylﬁmwmbe not ed
that each of the chem cal conpounds |isted above represents a
particlil ar hydioayphsadppspident aspect of the i nvent| on. The present

i nvention f Ugé)h@FP}{?{oﬁM!ndﬁﬂ)ﬁJtﬁrzo e(%?aﬁlﬁlro 4 5)%}1. aﬂfno L6-

conmpound of ar maceut i aI I cept abl e salt
t her eof asnﬁﬂ]@bflpmémdalb’bv'émﬁﬂhvﬁﬁ b@n@wvb@yl)(@)atmhen R2 represents a

group of for rly(lP?l‘rSl cﬁﬁ—l—))’l)%ﬁﬁrﬁ h-TQ—(@—&%H&Q—L{‘Hﬂyﬁﬁnl{o?-%m‘ﬂ:lﬁy1{3171]1311“_-@ _N
ylmethyl)-3-hydroxyphenylacetate,
15 (S)-Methyl 2-(3-((2-amino-4-(1-hydroxypentan-2-ylamino)-6-methylpyrimidin-5-
yDmethyl)-4-methoxyphenyl)acetate,
(S)-(1-Methylpiperidin-4-yl}ymethyl 2-(4-((2-amino-4-(2-hydroxybutylamino)-6-
methylpyrimidin-5-yl)methyl)phenyl)acetate,
4-(Pyrrolidin-1-yl)butyl 2-(4-((2-amino-4-(butylamino)-6-methylpyrimidin-5-
20  yhmethyl)phenyl)acetate,
(1-Methylpiperidin-4-yDmethyl 2-(3-((2-amino-4-(butylamino)-6-methylpyrimidin-5-
ylmethyl)-4-methoxyphenyl)acetate, |
4-(Pyrrolidin-1-yDbutyl 2-(3-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-
ylymethyl)phenyl)acetate,
25 (1-Methylpiperidin-4-y)methyl 2-(3-((2-amino-4-methyl-6-(pentylamino)pyrimidin-
S5-yDmethyl)phenyl)acetate,
(S)-4-(Dimethylamino)butyl 2-(4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-
methylpyrimidin-5-yl)methyl)-3-fluorophenyl)acetate,
(S)-4-(4-Methylpiperazin-1-yl}butyl 2-(4-((2-amino-4-(1-hydroxyhexan-3-ylamino)}-6-
30 methylpyrimidin-5-yl)methyl)-3-fluorophenyl)acetate,
(S)-Methyl 2-(4-((2-amino-4~(1-hydroxypentan-2-ylamino)-6-methylpyrimidin-5-
ylmethyl)-3-hydroxyphenyl)acetate,



COOH (I1) . .121345 7 where j, X , X, R,R,R,Rand Rmare as
defined in formula (1), with a conpound of 66. tofornula (111), R-OH,

where R iswﬁ%o@%%@ﬁd in formula (1); or (b) when R2 r?lg{rﬁimg@%gﬂ\

group of fornula (Ib), reacting a conpound of fornula

N - NR3R4 (ROYN(IV) WD 2009/ 067081PCT/ SE2008/ 051334 27 wherein n,
A X3, X4, YI, ZI, R, R3, R4, R5a and are as defined in fornmul a
(), with a conmpound of formula (V), R8-0H, where R8 is as defined in

whi ch X3 repP et S r R B dafut B Ry By Sy Db g
conpound  Gfethdxfyphtngl)icétate, N1 1- |
4-(4-(Dimethylamino)piperidin-1-y[butyl 2-(4-((2-amino-4-(butylamino)-6-
methylpyrimidin-5-ylymethyl)-3-methoxyphenyl)acetate,
5 4-Hydroxybutyl 2-(4-((2-amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)-3-
methoxyphenyl)acetate,
3-(Methylsulfonyl)propyl 2-(4-((2-amino-4-(butylamino)-6-methylpyrimidin-5-
ylymethyl})-3-methoxyphenyl)acetate,
3-Hydroxypropyl 2-(4-((2-amino-4-(butylamino)-6-methylpyrimidin-5-yl}methyl)-3-
10 methoxyphenyl)acetate,
(S)-4-(Dimethylamino}butyl 2-(4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-
methylpyrimidin-5-yl)methyl}phenyl)acetate,
(1-Methylpiperidin-4-yl)methyl 2-(4-(2-amino-4-(butylamino)-6-methylpyrimidin-5-
ylthio)phenyl)acetate,
15 4-(Pyrrolidin-1-yl)butyl 2-(4-(2-amino-4-(butylamino}-6-methylpyrimidin-5-
ylthio)phenyl)acetate,
4-(Dimethylamino)butyl 2-(3-((2-amino-4-(butylamino)}-6-methylpyrimidin-5-
yl)methyl)-4-methoxyphenyl)acetate,
Methyl 2-(3-((2-amino-4-(butylamino)-6-methylpyrimidin-3-yl)methyl)-4-
20  methoxyphenyl)acetate,
Methyl 2-(3-((2-amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)-4-
hydroxyphenyl)acetate,
(S)-2-(1-Methylpiperidin-4-yl)ethyl 2-(4-((2-amino-4-(1-hydroxyhexan-3-ylamino})-6-
methylpyrimidin-5-yl)methyl)-3-fluorophenyl)acetate,
25 2-(4-Methylthiazol-5-yl)ethyl 2-(4-((2-amino-4-(butylamino)-6-methylpyrimidin-5-
ylmethyl)-3-methoxyphenyl)acetate,
(1-Methylpiperidin-4-ylymethyl 2-(4-((2-amino-4-(butylamino}-6-methylpyrimidin-5-
ylymethyl)-3-hydroxyphenyl)acetate,
4-(Dimethylamino)butyl 2-(4-((2-amino-4-(butylamino)-6-methylpyrimidin-5-
30 ylmethyl)-3-hydroxyphenyl)acetate,

or pharmaceutically acceptable salts thereof.



(M) 134 1 wherein R, R, Rand Z are as defined in formula (1),
with a conpound of formula (VIl) X4COO R8 Rsa (Vi) wherein Y2
representswb(&%mg% kyl)i-CHO, j is 0 or 1, and A n, §4HF§%@&,§§ypnd

OdEPI"RE er (a), 8 or

RO are as | in formula (1); and optionally aft

(c) carrying out one or nore of the follow ng procedures: converting
a conmpound of forrmula (I) into anotherz@onpound of formula (I)
renovi ng any protecting groups is formng a pharnmaceutically

acceptable salt. Process (a) may be carried t under acidic i
condi t i ondt Ruldthe nged e gecti therchpmisgbeaginoun &Fﬂg@ﬂ?mfpereﬁﬁmwaﬁwwc

acid and tg;RRNAPigieRt & thORQEnRh. formula (111) as sol vent.
Alternatively, the reaction may be carried out by activation of the

formula (11) acid with a 20 coupling agent such as PyBop

bereL | S8, KBt R 2 PR WD s g e

hexaf | vor dplmogp{ipdre) pianmanuicaljgrcepablesalhthesol s defined above which comprises
N- et hyl pyrrolidinone, NN WO 2009/ 067081PCT1SE20081051334 28
di et hyl f onnam de, acetonitrile or tetrahydrofuran, usually in the

presence ) Sy ISP R y DME  AAD

may be carried out in an anal ogous NRAner to process (a).

N” SN

COCH (1)
wherein j, Xl, Xz, Rl, R3, R4, R5 and R7 are as defined in formula (I}, with a compound of

10 formula (III), R6—OH, where R6 is as defined in formula (I); or

(b) when R2 represents a group ol formula (Ib), reacting a compound of formula (IV)

NH

2

NN

1
s
R1)W)\NR3R4

4
PRI, XY COOH
S5a



Process (c) may conveniently be carried out in the presence of a

sui tabl e reduci ng agent (e.g. sodiumtriacetoxyborohydride) in an
organi c so@&qp(bmg.%p as 1-nethyl-2- pyrrolidinone, 1, 2'&&%@5&5/@:@5&‘3”9
or tetrahydrofuran at a tenperature, for exanple, in the range
fromO to 150C. Alternatively, an imng, intermedi ate can be
pre-formed by stirring the conpounds of’ for mul ae (Vl) and (VIl) in a
sui tabl e sol vent such as tetrahydrofuran, optionally in the presence
of an acid, such as acegti¢ gcig, at,a {enpepature, for exanple, in

t he range Whesmim nobrXt &p¥r.ad uRe R o R1ISRC.anARy ethasidagnage fiormuaidih with a
sodi um bor ohydri de, can %hen be added to give a conpound of
formul a (Icpmpen dRZomeys @9eRT-©H whbgrR up andemed muoanilh KI); orA conpound
of formula (I1V) nmay be prepared by reacting a conpound of formula
(M) with a conpound of forrmula (Vila) in which the substituents have
the neanings defimed in formula (VII), using pracess (c) abovei

20( Ri n(VI M. W%F’E‘gr ﬁ%ﬁr?s\?’étfs?,gr%r?ﬁg(ﬁﬂ’é}la@ p B’?‘P‘FEI)% repregenisayH g Br epar ed
by deal kyl ating a correspondi ng conpound of formula (1) according to
t echni quegempsii Girla Hlkylene, reactmgagopwpguesoldprpde (Xl a (11) in which X1
represents CH2, X2 represents a bon$%d R5 WO

2009/ 067081PCT/ SE20081051334 29 1 i ichj, R, R3, R4 and R7 are
as defined in formula (I1), Et re r,egents an ethyl group, LG
represents a |l eaving group and RAQ} repfesents a Cl-C6 al kyl group.
Compounds of fornula (C) may be p lepgr, d by reacting a conmpound of
formula (B) with a base, such RS sotfuUm N@iRide, in a suitable

sol vent such as tetrahydrofuran or IN, N di methyl formam de at a
tenperature, for exanple, fromOCt \rmqm tenperature (20C), followed
by addition of a compound of formula (A2 The(Maction is then
preferably heated at @ tenperature, for exanple, from50C to 100C,
OpLi onal | PIEFE Re For Boandd. o 2adciansdiin foreuisdbrwil s poPEGSR o roisd 1D
Conmpounds of fornmula (D) may be prepared by reacting a conpound of

formula (C) with guanidineygr Ok¥t’e in a suitable
sol vent such as net hanol oy e at | stenperature, for exanple,
in the range from50C to 150C. oundg’®f forrnula (E) may be

prepared by reacting a conpound of\ fornula (D) wi th phosphorous
oxychloride, at a tenperature, forpgxanple, from50C to 110C. WO
2009/ 067081PCT/ SE20081051334 30 ch sunds of forf¥lla (F) may be
prepared by reacting a C%Elpound of formula éE) Wi th gxcgssgof an

ani ne of fYIcFR & repTeants XM -GsalkaDsGHOabis@ & di dndnd. nsefchRasRbatdRopre g

1,2- di oxglnf adt. ﬁ teg;) rature, for exanple, from50C to 150C
Al t er nBt i VEFJEC PR ¢k i on 5 can be perfuned in a microwave at a

tenperature, for exanple, from50C to 200C. Conpounds of formula (Q
may be prepared b reacti‘r}l)gpa conmpound of forrmula (F) with a reducing
agent, sucfdgRuqMAELR AN (ORI RTRYE PW ane prmere o thefpllewiag prpssuresich

as tetrahydr @bieflhodlcompbBRPATBEMILT) @S ar R R fpouhll 8FFPuk ¢1)60C.

e removing any protecting groups

15« forming a pharmaceutically acceptable salt.

Process (a) may be carried out under acidic conditions in the presence of, for example,
hydrochloric or sulphuric acid and the appropriate alcohol of formula (I1I) as solvent.
Alternatively, the reaction may be carried out by activation of the formula (II) acid with a
20 coupling agent such as PyBop (benzotriazol-1-yloxytripyrrolidinophosphonium
hexafluorophosphate) or HATU (O-(7-azabezotriazol-1-yl)-N,N,N',N'-tetramethyluronium

hexafluorophosphate) in an organic solvent such as N-methylpyrrolidinone, N,N-



10 Conmpounds of formula (H) may be prepared by reacting a conpound of
formula (G with a chlorinating agent, such as thionyl chloride, in a

sui tabl e sghvsilsrdeh as dichloronmet hane at a tenperat Wegcrhfb/o051334
exanple, fromOQOC to 50C. 15 Conpounds of formula (J) may be pre%ared

by reacting a conpound of fornmula (H wth a cyanide salt, such as
pot assi um cyani de, in a suitable solve such as di net hyl sul f oxi de or
N, N-di net hyl fomam de (or a m xture of both solvents) at a

t enperaturge exanple, framr t erature to,50C. 20 ounds
of "For mul by hylior REB: SeiurlR ST GER G ekl ot RS LA HIRES 3)
with an alal (e ghamtiylSiad) FRSidROhaS 8 APy ifstexathplein $h raddd fom 0 to
sol vent such as nethanol or ethanol and water at a tenperature, for
exampl e, fP%m 50C to 100C. Alternatively the order of the steps in
reaction scheme I nmay be changed, for exanple, a 25 conpound of
formula (E) can be subjected to steps (v) to (vi) then displaced by
an am e R3REMH(bamay he sardpd ¢utvd) an dnalageasmpmer Bairedess (). conpounds of
formula (A) may be prepared easily using known techni ques. For
exanpl e, a conpound of forrmula (A), designated (Av) in which LG

30r epr eserfirsScess (cemuy Behvgiiontp; beRdbiddent RseOpiRsacEdf Saitablk yddugihg dgent |

2000/ 067084 PP EDORHOSRORI GHeL 1§ Bpretnic TR HE) B TR Av)
pyrrolidinone, 1,2-dichloroethane or tetrahydrofuran at a temperature, for example, in the
10 range from 0 to 150°C. Alternatively, an imine intermediate can be pre-formed by stirring
the compounds of formulag (V1) and (VII} in a suitable solvent such as tetrahydrofuran,
optionally in the presence of an acid, such as acetic acid, at a temperature, for example, in

the range from room temperature to 150°C. A reducing agent, such as sodium
. . 2
borohydride, can then be added to give a compound of [ormula (I) when R represenis a

15 group of formula (Ib).

A compound of formula (IV) may be prepared by reacting a compound of formula (VI}
with a compound of formula (VIIa) in which the substituents have the meanings defined in

formula (VII), using process (¢} above

Xt COOH
vz Y
5a

R

20 (F%n (VIIa).

Alternatively, compounds of formula (IV) may be prepared by dealkylating a

corresponding compound of formula (T) according to techniques known in the art,

25 Compounds of formula (I} in which X1 represents CHo, X2 represents a bond and R5

represents a hydrogen atom may be prepared as described in the following reaction scheme



Compounds of fornula (Ai) may be prepared by reacting a compound of
fornma (Al) 5 with an aLkyl ating agent of formula, P1LG where LOis
a | eavi ng woawmpeng, Pl represents a suitabl e hydroxyl - pec@is@sdok/id334
group such as nethyl or benzyl, in the presence of a base such as
pot assi um carbonate, in a suitable solygent such as tetrahydrofuran or
N, Ndi et hyl f onnam de at a tenperature,“for exanple, fromroom
tenperature to 100C. io Conpounds of formula (Aiii) may be prepared
by reacting a conpound of for#rula (Au) with a rcduci ng agent, for
exanpl e, dilngdiiyRaRunkn P@ﬂTRhWraF defl r{eEburstazmMﬁ (Ih Eéf@tﬁsﬁl%ﬂféetbﬂlg&@m
such as tetrahydrofuran at a tenpgjature, for exanple, from-60C to
room t enpdiaroprasenty %1e®dn$)§mw§n‘g£ f tspreBAns F Qi-¢y alkeygroer.pr epar ed by
carbonyl ating a conpound of formula (Aiii) in the presense of an
al cohol, R400H. The reaction may be perfornmed in a carbonyl at or under
a pressure ofy carb%% monoxi de (1-5 bar) w th s palladi um catalyst,
such as dich bi s(digph rocene] Pd (I
di chl or onet’hane 8ducqw atre
2009/ 067081RgT/ SE2068+654334 8

werHr epar ed

is achlorid eavi ng group, ny

of fonm a (AFEZ%@mﬁth a chl or gyt agent, su
in a suitabl | ver® such as di chl dr omet hane®at a téﬁperaturem
exanple, fromOC to 50C. 5 Conpounds of forrmula (F) can al so be

prepared by reactigq of a conpoundrof formula (VM) with excej% of
an am ne of fcirij;LRSR4NH Wnergi} g R4N)QR7 and ﬁéo a&
deflned abové nd R4 |s_dé£Lnepla a Cli al

(R)1 10(VII1l) The tign may be ried out in

such as butanol or 1 ERoxane at i xanmple, fr,
50C to 150C. Alternd |vel¥) the ré&cti on can be ger f or in a
m crowave at a terrperatur(e for exampl e, @rom 50C to 200C. 15 A )
conpound of forrula #/111) may be prepared by reacting a conpound of
formul a (E»(" th a gpound of formula (IX), 41RS02Cl. The reaction
may be cartléh out linla suitable solvent, such as DCM and a base
such as triethyl ahi n 6?“Hun|%s base at a tenperature, for exanple,
fromOC to 50C. 20 A oundDof fornula (J) may al so be prepared by

reaction of a conpoung Lformula (Villa) wiSchensnl ami ne of fommia

R3RANH ®)
5

?nylphosphlno)

Compounds of formula (C) may be prepared by reacting a compound of formula (B) with a

base, such as sodium hydride, in a suitable solvent such as tetrahydrofuran or N,N-

dimethylformamide at a temperature, {or example, [rom 0°C lo room temperature (20°C),

followed by addition of a compound of fornula (A). The reaction is then preferably heated
10 at atemperature, for example, from 50°C to 100°C, optionally in the presence of an

additive such as potassium iodide.

Compounds of formula (D) may be prepared by reacting a compound of formula (C) with
guanidine or guanidine carbonate in a suilable solvent such as methanol or ethanol at a

15 temperature, for example, in the range from 50°C to 150°C.

Compounds of formula (E) may be prepared by reacting a compound of formula (D) with

phosphorous oxychloride, at a temperature, for example, from 50°C to 110°C.



WO 2009/ 067081PCT/ 8E2008/ 051334 33 (Villa)(VII1Db) in which the
substituents have the neani ngs defined above. A conpound of fornula

(Villa) mayobeopsmpared froma conpound of fornula (VI bchkebmknasishe
schenmes and 5reaction conditions above. A compound of formula (VIIIb)

may prepared according to reaction sc 1 steps (i) and (ii) by
substituting the conpound of fornula ( wi th a conpound of formula
(Ville) in which LG represents a | eaving group, P represents a

hydr oxyl - protecting group and j and ioR7 are as defined in formula
(VIT1b), followed by renoval of the hydroxyl-protecting group P, LO
(Ville). Compoufdsrgidarntiia (0% mhpbapleparehy cantind sanp@umd eﬁi‘aﬁﬁda@with

7" and RAGVEEFEOLAD TANT HBraHe Bt fablab oo R A BHPP LR 2 wi t

a . cat a'dyo%tanéétcdhelﬁﬁeraa}el R:%kk{ﬂqﬂ@ AL HPT HNYEC. AIAIROS kB tRERNer €
(1-20 bar) in a suitable Solvent such as ethanol at a tenperature,
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Compounds of formula (G) may be prepared by reacting a compound of formula (F) with a
reducing agent, such as lithium aluminium hydride, in a suitable solvent such as
tetrahydrofuran at a temperature, for example, from 0°C to 60°C.

10
Compounds of formula (H) may be prepared by reacting a compound of formula (G} with
a chlorinating agent, such as thionyl chloride, in a suitable solvent such as dichloromethane

al a temperature, [or example, from 0°C to 50°C.

15 Compounds of formula (J} may be prepared by reacting a compound of formula (H) with a
cyanide salt, such as potassium cyanide, in a suitable solvent such as dimethylsulfoxide or
N,N-dimethylformamide (or a mixture of both solvents) at a temperature, for example,

from room temperature to 50°C.

20 Compounds of formula (II) may be prepared by reacting a compound of formula () with
an alkali base, such as potassium hydroxide, in a suitable solvent such as methanol or

ethanol and water at a temperature, for example, from 50°C to 100°C,

Alternatively the order of the steps in reaction scheme 1 may be changed, for example, a
25 compound of formula (E} can be subjected to steps (v) to (vi} then displaced by an amine
R3R4NH as in step (iv).

In reaction scheme 1, compounds of formula (A) may be prepared easily using known

techniques. For example, a compound of formula (A), designated (Av) in which LG

30 represents a leaving group, R40 represents a Cq1-Cg alkyl group, jis 1 and R7 18 hydroxyl

protected by a protecting group Pl,



A conpound of fornula (X) can be prepared by reaction of a conpound
of fornmula (B) with a conpound of formula (XI) O 5 wherein j, R7

and R40 ar‘?oqa)gg,g-fogped above. The reaction may be carripe¢psfoshiizishe
presence of acetic acid and piperidine in a suitable solvent suc% as

toluene at a tenperature, for exanple, Fron15OC to 150C. Conpounds of
formula (J) may al so be prepared as de¥kcribed in the foll ow ng
reaction schenme la: CHO (J) Schenme la WO

2009/ 067081PCT/ SE2008/ 051334 SQGCO ounds of fornmula (c) may be
prepared by a Heck reaction betpween a conpound of formula (b) and a
conpound of forrmula (a) where Hg brom ne or iodine and j, Rl and
R7 are as defined in reaction scliegpg 1. The reaction nmay be carried
out using a palladium catalyst, such @RRPd(OpsyR or Pd-118, a base
such as sodi ym hydraogencar bonat e or di cycl ohexyl net hyl am ne, and
tetrabutyPEWﬁBﬁWﬁﬁ“@ﬁDBP?@@OBF%BQHﬁ%de. The reaction is performed in
a suitable §ﬁ%%ﬁnt such as tetrapydrof uran or di neghybacetam de at a

t enperature ar exanpl 8 from 50C |t o 150C({ii) Conpouhds of fornula
(d) may beo®r ed by reagti a ound—of £or nu c) with
i oguani di ne ok _g#ani di ne car bonat a suitable sol ,such as

met hanol or ethanol at a tenperature, for exanple, in the range from
50C to 150C. (8)npounds of fornnl a(Aid), where LG is a(Aigavi ng group
such as hal ogen or an

oH op' LG OP'

(iii) [ l (iv) [ |
CO,R* CO,R"

(Aiv) (Av)
Compounds of formula (Aii) may be prepared by reacting a compound of formula (Ai)
5 with an alkylating agent of formula, P'LG, where LG is a leaving group and P' represents a
suitable hydroxyl-protecting group such as methyl or benzyl, in the presence of a base such
as potassium carbonate, in a suitable solvent such as tetrahydrofuran or N,N-

dimethylformamide at a temperature, for example, from room temperature to 100°C.

10 Compounds of formula (Aiii) may be prepared by reacting a compound of formula (Aii)
with a reducing agent, for cxample, diisobutylaluminium hydride (DIBAL-H) in a suilablc
solvent such as tetrahydrofuran at a temperature, for example, from -60°C to room

temperature.

15 Compounds of formula (Aiv) may be prepared by carbonylating a compound of formula
(Aiii) in the presense of an alcohol, R®OH. The reaction may be performed in a
carbonylator under a pressure of carbon monoxide (1-5 bar) with a palladium catalyst, such
as dichloro[1,1°-bis{diphenylphosphino)ferrocene]Pd (IT) dichloromethane adduct, at a
temperature from 30°C to 150°C.



al kyl sul phonyl or benzyl sul phonyl group, may be prepared by reacting
a conmpound of 15formula (d) w th phosphorous oxychloride, at a

t enper at urg 2&Bh5ﬁ%€”p|e1 from50C to 110C AIternating*,iﬂﬁ@@Hgﬂnd
of formula ?e) may be prepared by reacting a conmpound o Fornula (d)
with, for example, an al kyl sul phonyl ch] oride. The reaction is
conveniently carried out in a solvent,”such as dichloronethane, in
the presence of a base such as triethylamne or Hunigs base at a

iy be. pr SEEREE D! FIREE (g Reb G B PR ) i (6 SRR DY o
an am ne Qéaclifg MvbrpdRaRoNdrmiR (Aivg U #aRtiRoS@Hine Bens Wadh AShiBHIIZARKIAON

1,4- dioxanc at a tenperature, for exanple, from50C to 150C.
Al t er nat i viepyuitablessopvenicurtogs dighomrcthang & aierapqrauLs, for examiptsdrogt 094 to
t enper at ursgecfor exanple, from 50C to 200C. 25 Conpounds of fornula
(a) are comercially avail able or may be prepared easily using known
techni gues. For exanple, a conpound of forrmula (a), designated (av),
i n which | is jodi.ne, .j s 1 and R7 is .hydroxyl .protected a
br ot ect 1 nd-amsupsRt gl ) ETai e LT by PG ESe P%z;‘a
2009/ 0670 SE208/ : ) v enpr v
t he rout eqﬁgﬁ%\}. o ogg%rp%gﬁlﬁ ?g foc?g%*aolgr%]ﬁg[’ %Vgﬁj)gxgy Rb’elﬁg %e %g(ri g\d y as
reacting nd, aofo4f or [P r i 0
canpl o R AR R RSP E e e b TR o 18 B8Rt ne e
as tetrahydrofuran at a tenperature, for exanple, fromroom
tenperatuﬂg”?glégﬁwgéﬁﬁﬁgﬁnds of fornmula (aiii) may be prepared by
reacting a conpound of fornmula (ayy Wwith an alkylating agent of
formula, PiLG where LGis a IeaXLE@ group and P1 is a

~N

: N

1|/

0SOo,R"

CO,R™

7
10 R (VIID)

The reaction may be carried out in a suitable solvent such as butanol or 1,2-dioxane at a
temperature, for example, from 50°C to 150°C. Alternatively, the reaction can be

performed in a microwave at a temperature, for example, from 50°C to 200°C.

15 A compound of formula (VIIT) may be prepared by reacting a compound of formula (D)
with a compound of formula (IX), “RSO.Cl. The reaction may be carried out in a suitable
solvent, such as DCM, and a base such as triethylamine or Hunigs base at a temperature,

for cxample, from 0°C to 50°C.

20 A compound of formula (J) may also be prepared by reaction of a compound of formula

(VIIla} with an amine of formula R;R4NH



i 0 hydroxyl-protecting group, in the presence of a base such as
pot assi um carbonate, in a suitable solvent such as tetrahydrofuran or
N, N-di met hybhailoafgkde, at a tenperature, for exanple, GHEQRESRON1334
tenperature to 100C. Conpounds of fornula (aiv), where L E}Es a !
chl oride | eaving group, may be preparegd by 15 reacting a conpound of
formula (aiii), with a chlorinating ageht, such as thionyl chloride,
in a suitable solvent such as dichloronethane at a tenperature, for
exanple, fromOC to SOCN Compounds of fornula (av) may be
prepared by reacting a ound of fornula (ai \ﬂZQOV\Ath a cyani de

de

salt, such as potassi anide, in a suitabl qq hvent such as WO
2009/ 067081PCT/ SE2008/|051834 37 di et hyl sul f ox or
N, N- di net hyl f or mamgd & xt'ure of bot hyisotnentg), at a
tenperature, for exanpl ¢, fror roomtenperature|to 50C. A conpound of
formula (1), where R2 re ts a group of fo = ) in which X1 5
represents CH2, X2 repres bond and R5 repreq $—a, hydr ogen
atom may be prepared b)(Rv Cting,p conpound of F&%i)) g Oy (f) in
which LG represents a | eaving group and j, RI, Jand R7 are as
defined in fornmula (1), 3 Ari n am ne of for R3RANH in which R
and R4 are as defined in forrgrgmaﬁ(l), in a iosuﬁig@l)e sol vent such as
1, 4- di oxanewaichahe smhpavanshees theancaringnid fmed fibom B0Gntpouddb@Tormula
Al ternati t he reacti.on can be rfornmed i m_cr.owayve at
Cenper at ut S BB R WRpER oo L BT (VI g bR 98 mut
(f) may beegeriepesmdilioasalmvdi ng to reaction schene | a above, Isstarting
with a conpound of fornmula (cl). 00 A conpound of fornula (el)
may be prepared according to reaction schene la step (i) using an
appropri atAcaigiiad befoPhA VAT nd %'é;ﬁl%d(aﬁéqrdiﬂ% 1d fefdiioft sQRIROWKDs () hn®T
ed:

(j) using 20the nethods hereinbefore describ i
(ii) by substituting the compound of formula (A) with a compound of formula (VIITc) in

which LG represents a leaving group, P represents a hydroxyl-protecting group and j and
10 R7 are as defined in formula (VIIIb), followed by removal of the hydroxyl-protecting

group P,
LG

R

R op (VIIIG).

Compounds of formula (C) can also be prepared by reduction of a compound of formula
15 (X)

R
T B 40 ; . .
wherein j, R', R and R~ are as defined above. The reaction may be carried out with a

catalyst such as palladium on carbon under a hydrogen atmosphere (1-20 bar) in a suitable

solvent such as ethanol at a temperature, (or example, (rom 20°C to 100°C.



WO 2009/ 067081PCT/ SE2008/ 051334 38 A compound of formula (C) in
reaction scheme 1 may al so be prepared using Heck chem stry as above
wth a cong Upsdeedosf Ormula (k): Br/1 CO2R4 5(k) Corrpou%},s%%%gﬁ?w a
(J) in reaction scﬁeme |l a may al so be prepared froma conpound 0
formula (e) where LG is chloro, by a palladium catal ysed coupling
reaction with a protected am no-al cohot? of fornul a (Pa), n=1/2 0
10(pa) The reaction may be perforned in a suitable solvent such as
1, 4-di oxane with a palladiumcatal yst formed from pal |l adium acetate
and 9, 9-di net hyl1-4, 5- bi s(di phenyl phosphi no) xant hene and a base such
as pot assi i t i o) Bformula (B
terrperaturAle?aforggggﬁpﬁ%{mﬁgﬁ%gdj&%g 1 6%%‘[1?1%51; f:dgiﬁgjgﬁ%a gf %‘lor(rr)ul a
(11) in whiiths compospt elslernga £XBul phur at om may be prepared by
reacting a conpound of forma (XIl) with a conpound of fornmula (XII1I)
or (XI'lla) in whichj, Rl, R7 ghd R40 are as defined above, and then
by followi ng the steps in reacttQ chene 1 fromfornmula (D), or the
conmpound of forrmula (I1) may be p e R the WO

2009/ 067081PCT/ SE2008/ 051334 2

7
(R); 1)

.. 40 . . .
s wherein j, R7 and R are as defined above. The reaction may be carried out in the

presence of acetic acid and piperidine in a suitable solvent such as toluene at a temperature,

for example, from 50°C to 150°C.

Compounds of formula (J} may also be prepared as described in the following reaction

10 scheme la;

OH O "
! (b) z
R /HHLOMG 0O 0 N /kN
l,. R1%i L R " OH
Hal
(;@_\CN (a) : (RT)J' CN
j {c) (d)
NH, NH,
NJ§N )*N
[
i} R == LG (iv) R’ | = NRSR*
(R') CN R CN
(e)
()

Scheme 1a



39 conpound of formula (XIl11b) in which j, R and R7 are as defined
above, follow ng reaction scheme 1 steps (vi)-(vii), (iii)-(iv) and

then (ViiiyefddhofRdd 4 OH ( (XID)(XITT)(XITTa) (XI11b) 5T skaashds

may be carried out 1n a suitable solvent, such as ethylene glycol,
and a base such as potassium carbonate , at a tenperature, for exanple,
from80C to 200C. A conpound of formul&a (11) in which Xl represents
an oxygen atom may be prepared by reacting a conpound of formula

Sui t bl ¢ ICSRPPRGY SUBVLHE) P PRProRoreinte itk e on bouarT R Bu B9l
Ui tabl o bl ad Vol RSl BREHA T R 18 CRERKE: Rilnd dlaf & ond
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f ol | owis RdjcyRoberylirilyylathine sandpirabntylagacerionclsaiteroe bonfi@e. f Flemedcapmisl a
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temperature, for example, from 50°C to 150°C.

Compounds of formula (d) may be prepared by reacting a compound of formula (c) with
10 guanidine or guanidine carbonate in a suitable solvent such as meihanol or ethanol at a

temperature, for example, in the range from 50°C to 150°C.

Compounds of formula (e), where LG is a leaving group such as halogen or an
alkylsulphonyl or benzylsulphonyl group, may be prepared by reacting a compound of

15 formula (d) with phosphorous oxychloride, at a temperature, for example, from 50°C to
110°C. Alternatively a compound of formula (e) may be prepared by reacting a compound
of formula (d) with, for example, an alkylsulphonyl chloride. The reaction is conveniently
carried out in a solvent, such as dichloromethane, in the presence of a base such as

tricthylamine or Hunigs base at a temperature, for example, from 0°C to 50°C.

Compounds of formula (J) may be prepared by reacting a compound of formula (¢) with
excess of an amine of formula R3R4NH, in a suitable solvent such as butanol or 1,4-
dioxanc at a tempcrature, for example, from 50°C to 150°C. Alternatively, the reaction

can be performed in a microwave at a temperature, for example, from 50°C to 200°C.

Compounds of formula (a) are commercially available or may be prepared easily using

known techniques. For example, 2 compound of formula (a), designated (av), in which Hal
is 1odine, j is 1 and R7 is hydroxyl protected by a protecting group p' (e.g. methyl, ethyl or

benzyl)



WD 2009/ 067081PCT/ SE20081051334 40 (XVI)(XVI1) The reaction may be
carried out in a suitable solvent, such as toluene, and a catal yst
such as r i ate at a tenperature, for exanple,

150C. Conpmggr% Sog']@@# ormula (VI) in which Z1 representng&fg??l@g&%%-CG
al kyl ene group may be prepared accordi to the follow ng reaction
schenme 2 in which PG represents a nitr%en-prot ecting group and R1,
R3 and R4 are as defined in formula (1). NH2NH, (1)(ii) NNN
-..119%R3R4 (K)(L) NH2 NN NH, NN((ill)l 111INR3R |

op’
L
CN (av)
may be prepared using the route below.
op'
| oH () ' (i |
7@ — —
COH
(ai) (aiy O (aiiy
(i | oF (iv) op
I
—— ——
LG CN
(aiv) (av)

Compounds of formula (aii) may be prepared by reacting a compound of formula (ai} with
5 areducing agent, for example, borane-tetrahydrofuran complex, in a suitable solvent such

as tetrahydrofuran at a temperature, for example, from room temperature to 80°C,

Compounds of formula (aiii) may be prepared by reacting a compound of formula (aii)
with an alkylating agent of formula, P'LG, where LG is a leaving group and P is a

10 hydroxyl-protecting group, in the presence of a base such as potassium carbonate, in a
suitable solvent such as tetrahydrofuran or N,N-dimethylformamide, at a temperature, for

example, from room temperature to 100°C.

Compounds of formula (aiv), where LG is a chloride leaving group, may be prepared by
15 reacting a compound of formula (aiii}, with a chlorinating agent, such as thionyl chloride,

in a suitable solvent such as dichloromethane at a temperature, for example, from 0°C to
50°C.

Compounds of formula (av} may be prepared by reacting a compound of formula (aiv)

20 with a cyanide salt, such as polassium cyanide, in a suitable solvent such as



PG -NH4- ) 1104 (N 10Scheme 2 Conpounds of formula (L) may be
prepared by reacting a conpound of fornula (K) with excess of an

am ne of f@P%9%6,%§B4NH where R3 and R4 are as defined ,2hR¥50sbd138
sui tabl e solvent such as butanol or 1,2-dioxane at a tenperature, for
exanple, from50C to 15150C. Alternatiﬁfly t he reaction can be
performed in a mcrowave at a tenperatture, for exanple, from50C to
200C. WD 2009/ 067081PCT/ SE2008/ 051334 41 Conpounds of fornula (M

may be prepar, reacting. a ound, of fornula ith.iodine in
The or eoerbae sl bl D RO ERR AR eroRidie Of (ot b’

or gani ¢ saéMeRituRUfoR cddnflé, FhofRBRtNpatuANE sSot¢.h water. The reaction
is preferably perforned at a tenperature, for exanple, from50C to

150C. S Compounds of formula (N) nay be prepared by reacting a

conpound of fornmula W I h C ound of formula 1), .. 1

o0 C117) A s g oo B Pt B P GEnS b etsbact fago Gt Ve X
reaction nay be carried out in_the presence of a palladium catal yst
such ag t éerredents o $hEsRrPseS 8 PRIGRIGFAI ICHIEPH § lDydroee pigay mey bp gerpared
and a bas sucB as iotrigtﬁylan@gﬁ. The reaction may be carried out
in a suitaBl"&YBs GERTLOUSHCH AL Pét)r ahydrof uran, at a tenperature, for
exampl e, from50C to 150C. ConpoundfHpf fom ula (P) may be prepared
by the reduction of a conmpound of fdgmula (N) under hydrogenation
conditions. The reaction nay be c igd out with a catal yst such 15as
pal | adi um on carbon under a hyds msphere (1-20 bar) in a

sui tabl e sol vent such as ethanol at |a tenperature, for exanple, from
20C to 100C. Compounds of fornula (VI be prepared by renoving
the nitrogen-protecting group froma owpdseof fornmula (P)
according to techniques known in théiart. 20°

{f)
in which LG represents a leaving group and j, Ri, R6 and R7 are as defined in formula (T),

with an amine of formula R3R4NH in which R3 and R4 are as defined in formula (I), ina

1o suitable solvent such as 1,4-dioxane at a temperature, for example, from 50°C to 150°C.
Alternatively, the reaction can be performed in a microwave at a temperature, for example,

from 50°C to 200°C.

A compound of formula (f) may be prepared according to reaction scheme 1a above,

s starting with a compound of formula (c1).
0 O

R' OMe

(ch)

A compound of formula (¢1) may be prepared according to reaction scheme la step (i}
using an appropriate aromatic bromide or iodide (g}, or from a compound (h) or (j) using

a0 the methods hereinbelore described:



Alternatively the order of the steps in scheme 2 may be changed as

foll ows:

WD 2009/ 067081PCT/ SE2008/ 051334 42 Conpounds of fornula (P)

may al so q§03&5ﬂgﬁﬁp according to reaction schene 4, g@%&%ﬁﬁ?b%ﬂhﬁ S

a |l eaving group an
NH2 NN VAW 04 (P)N - PG

10

15

R and PG are as defined above. 0
38

LG 0

S
COZRG (R?)j 002R6 COER6
) (1)

Br/l
Gy R,
(h)

(¢

A compound of formula (C) in reaction scheme 1 may also be prepared using Heck

chemistry as above with a compound of formula (k):

Br/|
@002940
7

(R');
(x)

Compounds of formula (J) in reaction scheme la may also be prepared from a compound
of formula {e) where LG is chloro, by a palladium catalysed coupling reaction with a

protected amino-alcohol of formula (P*),

N ] n=1/2
O

© ®
The reaction may be performed in a suitable solvent such as 1,4-dioxane with a palladium
catalyst formed from palladium acetate and 9,9-dimethyl-4,5-bis(diphenylphosphino)
xanthene and a base such as potassium carbonate. The reaction may be performed at a

temperature, for example, from 50°C to 150°C.

A compound of formula (IT) in which X' represents a sulphur atom may be prepared by

reacting a compound of formula (XII) with a compound of formula (XIII} or (XIIla) in
which j, Rl, R7 and R40 are as defined above, and then by following the steps in reaction

scheme 1 from formula (D}, or the compound of formula (II) may be prepared from the
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compound of formula (XI11b) in which j, Rl and R7 are as defined above, following

reaction scheme 1 steps (vi)-(vii), (iii)-(iv) and then (viii).

NH, N| =N
N /J§N HS HS R1)ﬁ}\ OH
1
R OH Gith (R, on \@‘\
Br (R'I)' OH
]
(X1 (XI1T) (X1lla) (XI11b)

The reaction may be carried out in a suitable solvent, such as ethylene glycol, and a base

such as potassium carbonate at a temperature, for example, from 80°C to 200°C.

A compound of formula (11) in which X' represents an oxygen atom may be prepared by

rcacting a compound of formula (XIV) with a compound of formula (XV), where R*
represents a suitable leaving group and j, Rl, R7 and R40 are as defined above, and then by

following the steps in reaction scheme 1 from formula (C)

Qo O HO
R1)J\])L o™ \@LCOQR‘“’
R42 (R?)J
(XIV) (XV)

The reaction may be carried out in a suitable solvent, such as tetrahydrofuran, and a base

such as potassium carbenate at a temperature, for example, from 20°C to 100°C.

A compound of formula (II) in which X' represents a group NH may be prepared by

reacting a compound of formula (XVI} with a compound of formula (XVII} where and j,
Rl, R7 and R40 are as defined above, then by following the steps in reaction scheme 1

from formula (C). The benzyl protecting group may be removed by hydrogenation at a

convenient step in the route.



Scheme 4 5 Compounds of fornula (Q and (R) can be prepared in a
simlar nmethod as shown above. A conpound of fornula (S) can be
prepared fygmh@ogrepound of formula (R) by activation @frikRselysisnxy!
group. Wien LGL represents chlorine the reaction nmay be perforned by
reacting a conmpound of formula (R) w th phosphorous oxychloride, at a
w tenperature, for exanple, from50C t0 110C. Alternatively when LGL
represents 0SO412.41 as defined in formula (M I1), a conpound of
formula (R) may be reacted with a conmpound of formula 41RSO4CL. The
reaction nmay be carried olft infja suitable soky > R

di chl oronet hane, and a_ b S triethylamne ¢ ni gs base at a
temperature, for exanpRe, fjom 0€ to 50C. 15 otmadg~of fornm a (P)
may be prepared by reacting conmpound @f7 (S) with excess of
an am ne of fornula R3RANH mere R3 and defined above, in a
sui tabl e sol vent such as bufanol or 1, 2-dioxa el g° tenperature, for
exanple, from50C to 150C. Alternatively the reaction can be
performed in a mcrowave at 3 erature, for 2?6% npl e, from 50C
to 200C. Compounds of formul ae ?5HI), (vV)y, (V), I ? (vila),

(M 1), (Mibelreaction Mhy bddarri¢dviut fired suitablsplvént) suck X fpluefieliand a cgidystispch
(Xttra), (X Jlb Xl V), _ I I d KV LL), -and further
conpounds thqdﬂiuﬁﬁ(l(eéat%/%tIa)térga’%mgfe;%&)ek@%%‘?%\(f ﬁy‘)&%i ‘able, are well
known isn the 25literature or may be prepared easily using known
techni ques. WO 2009/ 067081PCT/ SE2008/ 051334 43 Conpounds of fornula
(1) may be&angouadstddormmlof\ipn wloopd uregsssafts 4 bnaauCa-Cgla)kylsie ggoup may be
conventional nethods. For exanple, a conpound of forrmula (1) in which
R2 repr esd¥itrgred ageasdipe &F the Sllowing reppien seliemr? ingvhigh RGFepiscrty i Ditogett

rr ndi n f .
toaco 61‘3? tgcti%g g ou%%%%mp]@ z?nd R4 arc as defined in formula (I).

NH,

NH, NH, NH,
: . 2
e | ] NR'R*
R’ cl R‘)\)\Nﬂaﬂd R == NEPR" | |
() L I
iz JNL-iz P& -NH ) Tod
(iv) WY v) i Ny
R' Z SRR — - Z SR
1oa ( 1104 v
NH- PG
10 Scheme 2

Compounds of formula (L) may be prepared by reacting a compound of formula (K) with
. 4 .
excess of an amine of formula RaR4NH where R3 and R are as defined above, in a

suitable solvent such as butanol or 1,2-dioxane at a temperature, for example, from 50°C to
15 150°C. Alternatively the reaction can be performed in a microwave at a temperature, for

example, from 50°C to 200°C.



3. formula (1) in which Xis >NSO,12 by reaction withl2 th a conpound
of formula R 12SO Cl1. 5The reaction is suitably carried out in an

organi ¢ soluShdeesis as dichloromethane or acetonitril @crlsBadobBsi334
presence of a base such as pyridine or triethylamne. Tenperatures in

the range fromOC to 80C are suitably fployed. Further, a
compound of fornmula (1) in which R2 ré% esents a group of formula
(I'b) and X3 io is NH can be converted to a correspondi ng conpound of

formula (1) in i X3,i58,>NCORI 2 b eaction with a c ound,. of .
formil a RGeS oRi MERS & Serteiy e sooduie Tbr g St
sol vent sugdin@ 1B fidseRt OamEL thadaichhs &RIRAYdrbLilE in b RuilabR RELRSRGRNOT a
base such as pyridine or triethylamne. Tenperatures in_ the range

from 0OC t Sugpes dighdorenpihans apdavithi witerd Theepgionds prgterapht praformegttatiion may
be carrie ' i o bk 15 of fornmula R12C041 with a
coupling gag%%mgﬁéﬁﬁ%%M@ﬂﬁgﬁg?&£33£3§¢ﬁlan organi c sol vent such as
N- et hyl pyrrolidinone, N, N-dinethylformam de, acetonitrile or
tetrahydrof uran usually ipn.the presen of sui tabl e base (e. .
ri et by aomwougit g B9y B e e fere g potaein gl Brbf e
range fr o Q&pbehEFGerndBSLIVIDS MELO@TH,) aNCEORMEEPQis £ FBEnaprbleltigh
which R2 represents a group of formula (1b) and X3 is NH can be
convert ed ereypa Thereasspomay peycasieedson Huthe presencanf apdliayliupreajghyse shci3@s i s

>NCOCH2NR1SR1 ' | -.chl-er l; [ I d by an
am ne of f]" or ngl(tpéhﬁ@&&%ﬁ&e%ﬂ%“?@r@f th)‘tb g‘gé 1?C§&gs%dtaagf{/ﬁ8gr9§rlvieed out

i n an or ganétbylsmineehe saactionasaydbecdalrodaneinranuealde sdeat,onettasi | e, with
one equi val ent  of chloroacetyl chloride..25 ratures in the range
Prom ac 1 g ot GRpgtis fSyaump iR STRICt age 1 he
reaction is suitably carried out in an organic solvent such as

di chl or onet hane or aceton%%ril% W th excess of an_am ne R| 5SR16NH.

Tenper at ureSIoRngsHS (9P Pigmbe ercpaied by hepduction eLagopnapy ehlrnula o
2009/ 06 7084PlldPRAROSMABIB R dHidnd BRIPRUBHInAY bl o4rAtd Sut %i%i’c%o dMC}t:P)Fs?stﬁ

represents a g{oup of formula (I b) and X3 represents N

NR12802 ey piléadpreemaeasboroyndeieletdrorgn atneesairse bld2bbar} iorarsuitabl¢ salyent sichh
a conpou n%s gfhaﬁoq réﬂz‘f'leﬁlp@é%@re, l}’{lﬁl éyarlnylg, from 20°C to 100°C.,

Compounds of formula (VI} may be prepared by removing the nitrogen-protecting group

from a compound of formula (P) according to techniques known in the art.

Alternatively the order of the sieps in scheme 2 may be changed as follows:

NH, NH,
jfz (iif) N™ N (i) N/KN
N™ SN | Pz |
/%)\ R O ————= ROV ONRR
R' Cl
| Il Il
PG -N )”04 PG -N )1t04
(M} (N)

Scheme 3



R5 (XIX) where R50 represents 802-L& or COL&R , L& is a suitable
| eavi ng group such as chlorine and the remai ning substituents are as

defi ned igvégﬁp%g@g ). The reaction is suitably carri%@TgﬁhPﬁgugg

organic s as dichl oronmet hane or acetonitrile,

presence of a base such as pyridine or triethylamne. Tenperatures in
the range fromO0C 10 to 80C are suitab$§ enpl oyed. Alternatively when
R50 = C041, the reaction may be carried out by activation with a
coupl i ng agent such as HATU, T3 1- propanephgsphoni ¢ acid cycljc
anhydr i de)- GPopgdsEd Frmula(® éfn@éiﬁﬁe g’% BW%fﬁg aqEdingyg reaction scheme 4, where

N- et hyl pyrtial i di none, N, N-dilne | f or 1 d acetonitrile or
tetrahydrﬁﬁgﬂéﬁﬂﬁgﬁﬁﬁﬁvpﬁﬂdghénépééghﬁggg¥“§ﬂ?ﬁ?tabIe base (e.g.
triethylam ne, Hunigs base) atwa tenperatures, for exanple, pn the
range 15from OC to 50C. A co nd of formp&% (I'V) where Rzg&
represents d g ogg‘of f or mul b) _and X3 flegresents NR12 r
NR12802, rfHy Jpe°prepared by r&acti on of & chnpdund of foFfmifa Xl X)
with a conpou of formula ( usi ng simlar conditions towthose
above. X4COON (R3a+ 20( 1 R XXI ) Mgonpound of flytul a (X X) neilibe
prepared byareact"hg a compd®nd &F"Formul &) Wi th an alPdehydeCor

ket one under standard reductive am ion,conditions. WO
2009/ 067081PCT/ SE2008/ 051334 45 A c 88%@ of formula (I1) where R2

repr esent Coinp@iRdbf @rmiu® (@Q)28d (RPdah be PRYaRE i SRahESetByd ivh6ivh BBoW.
compound of fornmula (XX I wi th a conpound of formula (XXI'V) NH AN

A compound of formula (S} can be prepared from a compound of formula (R) by

activation of the hydroxyl group. When LG1 represents chlorine the reaction may be

performed by reacting a compound of formula (R) with phosphorous oxychloride, at a
10 temperature, for example, from 50°C to 110°C. Alternatively when LG1 represents

0SO,R* as defined in formula (VIIT), a compound of formula (R) may be reacted with a
compound of formula *'RSO,Cl. The reaction may be carried out in a suitable solvent,
such as dichloromethane, and a base such as triethylamine or Hunigs base at a temperature,

for example, from 0°C to 50°C.

Compounds of formula (P) may be prepared by reacting a compound of formula (S) with
excess of an amine of formula RzaR4NH where R3 and R4 are as defined above, ina
suitable solvent such as butanol or 1,2-dioxanc at a temperature, for example, from 50°C to

150°C. Alternatively the reaction can be performed in a microwave at a temperature, for

20 example, from 50°C to 200°C.

Compounds of formulae (IIT), (V), (VI), (VII}, (VIIa), (VIII}), (VIlIa), (VIIIb), (VIIIc),
(IX), (X), (XI), (XII), (XIII), (XI1Ia), (X11Ib), (XIV), (XV), (XVI), (XVII), (XVIII) and
further compounds of formula (IT) are either commercially available, are well known in the

25 literature or may be prepared easily using known techniques.



CO2HC2H Ri NR3R4 OH (XXI 1) (XXI11)(XXIV) where R43 is H or nethyl and
R, R3, R4 are as defined above. The reaction nmay be carried out

under aci d,6apfickiens. for example, in aqueous hydroch@ggkﬁﬂﬁg&gsﬁg
y

el evated tenperature. A conpound of forrmula (XXIl11) may be prepared
according to scheme 5: 10 NHLNH, AAN4--- NNNI ..--1 ,1 3 4 NH,
N N NH, N RAN R4 OH (A4) 43

Compounds of formula (1} may be converted to other compounds of formula (1) using
conventional methods. For example, a compound of formula (I) in which R? represents a
group of formula (Ib) and X’ is NH can be converted to a corresponding compound of
formula (T) in which X is >NSOsR'2 by reaction with a compound of formula R 2SO:CI.
s The reaction is suitably carried out in an organic solvent such as dichloromethane or
acetonitrile, in the presence of a base such as pyridine or triethylamine. Temperatures in

the range from 0°C to 80°C are suitably employed.

Further, a compound of formula (I) in which R* represents a group of formula (Ib) and X*

10 is NH can be converted to a corresponding compound of formula (1) in which X3 is

. . 12 .. .
>NCOR" by reaction with a compound of formula R “COCI, The reaction is suitably
carried out in an organic solvent such as dichloromethane or acetonitrile, in the presence of

a basc such as pyridinc or tricthylamine. Temperatures in the range from 0°C to 80°C arc

suitably employed. Alternatively the reaction may be carried out by activation of an acid

15 of formula R12C02H with a coupling agent such as HATU or PyBOP in an organic solvent
such as N-methylpyrrolidinone, N,N-dimethylformamide, acetonitrile or tetrahydrofuran
usually in the presence of a suitable base (e.g. triethylamine, Hunigs base) at a temperature,

for example, in the range from 0°C to 50°C.

20 Still further, a compound of formula (I) in which R* represents a group of formula (Ib) and
X is NH can be converted to a corresponding compound of formula (I) in which X3 is
>NCOCH,NR"R'® by reaction with chloroacetyl chloride followed by an amine of
formula RR'*NH. The first stage is suitably carried out in an organic solvent such as
dichloromethane or acetonitrile, with one equivalent of chloroacetyl chloride.

25 Temperatures in the range from 0°C to 30°C are snitably employed. In the second stage
the reaction is suitably carried out in an organic solvent such as dichloromethane or
acetonitrile, with excess of an amine RR'*NH. Temperatures in the range from 0°C to

100°C are suitably employed.



(Al) (A2)

Scheme 5 A conmpound of formula (A2) may be prepared by

reacting a conpound of fornmula (Al) 15 with an am ne of fornula
R3RANH. Thg,Leakkdee My be carried out in the presenc%cquE?(mQ@ﬁg34
such as triethylamne in an organi c solvent such as nethanol.
Tenperatures in the range of 50-100C Q%g preferred. A compound of

formula (A3), where R is nethyl, may

10

15

prepared by reacting a

A compound of formula (1), where R” represents a group of formula (ib) and X represents
NRCO or NR'?SO; may be prepared by reacting a compound of formula (XIX) with a
compound of formula (XX

NH,
-3
NN 50 X3 COOR®
RO—y1
R’ 2 SNRR 5a
1 R
Z\N_Rm
H (Rd),
(XIX) (XX)

5 2 2 2. . .
where R 0 represents SO,-LG™ or CO-LG™, LG™ is a suitable leaving group such as
chlorine and the remaining substituents are as defined in formula (I). The reaction is
suitably carried out in an organic solvent such as dichloromethane or acelonitrile, in the

presence of a base such as pyridine or triethylamine, Temperatures in the range from 0°C

o 80°C are suitably employed. Aliernatively when R50 = CO:H, the reaction may be
carried out by activation with a coupling agent such as HATU, T3P (1-propanephosphonic
acid cyclic anhydride) or PyBOP in an organic solvent such as N-methylpyrrolidinone,
N,N-dimethylformamide, acetonitrile or tetrahydrofuran usually in the presence of a
suitable base (e.g. triethylamine, Hunigs base) at a temperature, for example, in the range

from 0°C to 50°C.

A compound of formula (IV) where R? represents a group of formula (Ib) and x3
represents NR*CO or NR'2SO,, may be prepared by reaction of a compound of formula

(XIX) with a compound of formula (XXT1) using similar conditions to those above.

4
F{Sa
9
(R%)n (XXI)

A compound of formula (XIX) may be prepared by reacting a compound of formula (VI)

with an aldehyde or ketone under standard reductive amination conditions.



20 conpound of fornula (A2) with tetranethyl stannane. The reaction
may be carried out in the presence of a catalyst such as Pd(PPh3)4 in
an organi uch as di nethyl formam de. Tenper at

range of 2‘86%5"3%%12 preferred. A compound of formula ﬁg@&%ﬁe&r}gﬂ
is al koxy or alkylthiol, my be prepar%d by reacting a conpound of
formula (A2) with the appropriate al cohol, or alkylthiol in the
presence of a 25 base such as sodi um hydri de. V\D

2009/ 067081PCT/ SE20 ?/ 051334 46 cho ouynd of f la &ﬁi%
prepar ed By PEReEp ﬂg gnalaf(ﬁmh%re & ropes ?agmgf plag aw?f?g agent
such as sqgipd f&%?rr@dﬁﬁﬂghg&n%dﬁﬂﬂ of RRGhla QR XYW iea éﬁﬁﬁduﬂd oPimbiA (RXIV)

organi ¢ solvent such as nethanol at a tenperature in the range of
0-50C. A compesnd of forrmula (I) V\hdige R2 represents a group of
formula (la),|wherein XI IS CHZ an is 0 my be prepared by
reacting a co ith a conpound ?H
(XCVl) 1Q§ @g&ﬁmg group s s chlori ne,
bromi ne or" R6 and Rp-are”as defined
in formula (1). The reactlon may be sgpried out in the presence of a
base such as potassium carbonate in an organic solvent such as

di et hyl f onnam @CXH} a terrperatur@(XIiI)t he range froniXV300C. 15 A

bl ot * VSIS, (e OB TECY) SESb o 08 S0 APIEPES | Fheacf SRRl st

are as defduﬂﬂdieﬁ&@d/@srﬂn%nE’ foi SafMyR PGQHcRE hﬁdr@émrﬁpécime&ma@
Compounds of fornula (B2) may be prepared by reacting a conmpound of

formul a (BIYPSFFIS- guani di ne or guani di ne carbonate in a suitable

sol vent such as nethanol or ethanol at 5a tenperature, for exanple,
in the range from50C t 0150C. Conpounds of formula (B3) may be

prepar ed isncamppusd ebioryla (BLEH) mey e mopapesiasdordingftosemama S{B2) with a
conmpound of forrmula 41RS02C1, followed with an am ne of formula
R3RANH.” The first step may be carried out in a suitable solvent, such
as DCM and atase to such Nés tricthylam ncNt‘»r Huni gs base at NEz
terrperature,N/qu\; exanpl e,N @gm O0C to 50C. y \ NA\\N

CI/“\ﬁ\ )\EL R°R* = R‘JI\f\NRSF{‘
OH
(A1) (A2) (A3) (A4)
Scheme 5

A compound of formula (A2) may be prepared by reacting a compound of formula (Al})
15 with an amine of formula R;R4NH. The reaction may be carried out in the presence of a
base such as triethylamine in an organic solvent such as methanol. Temperatures in the

range of 50-100°C are preferred.

A compound of formula (A3), where R' is methyl, may be prepared by reacting a

20 compound of formula (A2) with tetramethylstannane. The reaction may be carried out in
the presence of a catalyst such as Pd(PPhs),4 in an organic solvent such as
dimethylformamide. Temperatures in the range of 50-120°C are preferred. A compound
of formula (A3), where R' is alkoxy or alkylthiol, may be prepared by reacting a
compound of formula (A2) with the appropriate alcohol, or alkylthiol in the presence of a

25 base such as sodium hydride.



The second step may be carried out in a suitable solvent such as

but anol or 1,2-dioxane at a tenperature, for exanple, from50C to
150C. Alt i the reaction can be perfonned in a_m t a
t enper at uf‘ga%dg}rﬁg@%%npl e, from50C to 200C. 15 A conpogﬁgg?%?’gsﬁ:ﬁ%l a
(1) where R2 represents a group of fornula (Ib), wherin X3 is

NRI 2CONRI 3 or NRI 3CONRI 2 may be pr epar‘gbl by reacting a conpound of
formula (XXVI1) wth a conmpound of fornmula (XXVIII) where R51 is
defined as C-C(0)NR12/R13- and n, R, R3, R4, R12, R13, ZI, YI, A
X4, R9, R5a and R8 are as defined above. The reaction nay be carried
out in a ! . i h
st et hyl A B T P
0C t o 50C.withaDedeiey @ETORLIPGTSERORE 08188 4T Eredction Myy ba ¢amied Pelipan a

(1) where re en Of%&% ' hbeopr epared from
a corrpouné’% lcfsggvr%rﬁﬁsgg%s&%%n%g?”( %@%ﬁgﬁ%ﬁ%&ﬁﬁét hods as in
schene sl and the enabling chem stry above. This route is suitable,
for exanple, wher i n farmnul XXI and ( i.s, S(0 . qr1 .0,
00 0 oy temingof e WRSTGE ) prRes o SRt Soe s (B
fornul ae (al XF is © %28y be prophded bl Xellcling a Eofpoihd of ¥l (XK With a(c¥iybind
(XXVI1), (XXVII1), XO%?L@)% ang(XX>8 are either commercially

avai | abl e of fraw own 10in the literature or may be prepared
easily using known technigues. It will be appreciated by those
skilled in the art that ih fhe processes of the present invention
certain functional gro th as phenol, hydroxyl or am no groups in

the reagents may need t rotected by protecting groups. Thus, the
preparation of the 13 ds of, formula (1) may i@volve, at an

appropri ate stage, the repovalN®R one or mor e prsot ecfii ng gr oups.
O/
5

OH R

10 XXV) (XXVI)
3. . . . o1 3 4 5
where LG" is a leaving group such as chlorine, bromine or mesylateand j, R’ , R, R, R",

R6 and R»; are as defined in formula (I). The reaction may be carried out in the presence of

a base such as potassium carbonate in an organic solvent such as dimethylformamide at a
temperature in the range from 20-100°C.
15

A compound of formula (XXV)} may be preparcd according to scheme 6 below:

NH, NH,
o 0
| A .
R OEt
- g “~on — R ZSNRRY
(R OF'
: (R} oP' (R); oF"
(BI) (B2) (B3)

20 Scheme 6



The protection and deprotection of functional groups is described in
"Protective Goups in Oganic Chemstry, edited by J.WF. MQOnm e,

Pl enum Pr and 'Protective 20 Groups in O ganipsgrR% (SR
3rd editi§ﬁ§2$$a§§%}eene and P.G M Wits, VWIeyIntersc?gnéeﬂ@%gggﬁ.
The conpounds of fornula (1) above may,K be converted to a

pharmaceutically acceptable salt there%?, preferably an acid addition
salt such as a hydrochl oride, hydrobrom de, 25benzenesul phonate

(besyl ate),. sacghapii g (e..g. nonpsaccharin), trjf]uoroacetate,

Sol phat e N IB0% R A BreaB0e) SeTsa boF pHbSRna & proebhe e
fumarate, naleate, tartrate, lactate, citrate, pyruvate, succinate,
oxal ate, 1-hydroxy-2-napthoate &xinafoate), met hanesul phonate or

p- t ol uenedismpBrdstel ferauda (B2 msy baaxepaed PrFaciing 4 qompaped eldpamla (B

exi SUing i\ ushhele 3P Tl dind Qfaiclih o ildbldBEnNGPEThARTo! Bdn B

i nvention enconpasses-the use of all geonetric and optical 1soners

(1 ncl udi ng tahpagiusfoe esgmt, ib e regrPoundlCad1 F06€ul a (1) and m xtures
t hereof including racemates. The use of tautoners and m xtures

t hereof also forman aspect of the present invention.

Enant i omerddagjoliYdsRiT@mfu®l (83) $a§ bB pfephell irttlo)sthe 81 F@eking! g oapIBOUNdS
of formula (I') and their pharnaceutlcqjkﬁkacce tabl e salts have
activity dermphniEa@ats conpeund ¢f fpmpila ¢ RSRChdol Mathgingndpe efdprmyla ke
receptor i EME; : b i

t r eat ment o¥: 1§h%§§%%5§%%$§EF%g%¥gn%£§?%9g%ﬁ§§&ﬁi§g§§§§cg£a%§§mNe
ai rway® i nsothasitnghylamtrieron Hunigs basdiahg idpporashe, dbi; cxamplsy fow, 0°Crie $°R5i c,
extrinsic,wexercise-induced.. drug-induced (i ncl udi aspi rin . 15and
A D Aol SERlRY B Rl e p AR R e BRRY LB
per si st entierftgatie, Rk bxHQIE ot SFC taN§0°T, heteraitelg Shedtaddioh vW@ybe

hyper - responsi veness; chroni c obstructive pul nonary di sease (COPD)

br onchi t i $erfprmadinp AHCIOWRECH aderpardree s pxraps. fiom HYerie RPECs;
enphysema; bronchicctasis; cystic fibrosis; sarcoidosis; farmer's

| ung and rel ated di seases; hypersensitivity pneunonitis; |ung

fi brosiss, A cahpothdgf foryplz¢hevhics R ioprosintsg sadwpedf] fotnings (120 whekiioBatshi ¢

interstitigli: woni ass - fihrosi s conplicating anti-neopl astic
ther apy. i SpOSRT e N QNE Sy ety 5 Gt apBgR g Bimtia
asper gi | | gxixy/1pRdihat dveipolihdBforriilh €@CXivams,; conplications of 1ung
transpl antation; vasculitic and thronbotic disorders of the |ung
vascul ature, and pul nonary hypertension; antitussive activity

including treat gent of chronic cough associated with inflanmatory and
secretory conditi&ns of the airways, and 25i atrogeni c cough; acute

and chronic r {s including rhinitis nedi canentosa, and vasonotor
rhinitis; per i and seasonal allgrgic rhinjtixinclugO@Ryhinitis
nervosa (hay fever); nasal pol yposis; acltedviPal infEction including

the commorlcol d] andVRffecti on” due to respi oty symgfytial virus,

i nfluenza, corqﬁqyiruaa(%ncluding SARS) and ad@novirus; 2. skin:
psori asis, atopi cNteRm@RIti s, contact dernatiti_gor ot her eczenat ous
der mat oses, 30and*ﬁe|ayed-type hyper sensi tivit bactions; phyt o- and
photodjermattit'b&;\‘_,.I eborrhoeic dermatitis, der bg’s herpetifom| s,
Iichenjplanué, I'Chen scl erosus et atrophicagﬁ%y enm gangr enosum

skin sarcqlyl. #'SeQlitholUPHE CRHNRIEICOSHS,, PERPRE QUS RIPTPHI, 40K, 2
R*® and R® are as defined above. The reaction may be carried out in a suitable solvent,
such as dichloromethane, and a base such as triethylamine or Hunigs base at a temperature,

for example, from 0°C to 50°C.



WO 2009/ 067081PCT/ SE2008/ 051334 50 epi dernolysis bullosa, urticaria,
angi oedema, vasculitides, toxic erythemas, cutaneous eosinophilias,

al opeci a e-pattern bal dness, Sweet's syndro
VEber-Chrﬁgﬁggﬁmg&ﬁgrone erythema mul tifonne; ceIIuH?ETISE%mWf51334

i nfective and non-infective; panniculitis;cutaneous |ynphonas,

non- nel anoma skin cancer and ot her dysﬁiastlc 5l esi ons; drug-induced
di sorders including fixed drug eruptions; 3. eyes: blepharltls
conjunctivitis, including perenni,al and vernal allerg

conj unct i v eqmpoupg pf fognulaﬁs SRR ARRI Y58 StacH P O Lfvl@mla @b) aEoboERarsd ;

aut oi nunu ?gq?EQQ

retina; qﬁm}'ngﬁ I% éﬂ‘}ﬂr‘]fé ulg&lgg synpat het’i c gﬁ%rﬁﬁ%%ﬂﬁ@%i%&g%%ﬂﬁg S;

i nfecti onand thelenaliling chemiatry abdvienidibis rowe s Sbmlilte foraexamplevhere X° in
genitourinary hritis |nclud|ng interstitial and
gIonerquﬁ@@ﬁﬂﬁﬂﬁsﬂ Xis ${PdeoRe; cystitis including acute and
chronic (|nte&§t|t aI) cystitis and Hunner's acute and chronic
urethritis ostagitis, epididymtis, oophori nd sal pingitis;
vuIvovaginit| . Pghgoni e’ s di sease; erectile tion (both male
and fenal e); aPEbgraft rejection: acut® any chi@Hic fol | owi ng,
for exanple, trasasplantation of 15kidney, heart, zliver, lung, bone
marrow, skin or c a or follow | ood transfusigR; or chronig_
graft versus hosteﬁﬁi ase; 2%ﬂgﬁpauto-inunune affcal | epgi 6P
di sorders including rheum d arthritis, irritable bowe ir one,
system c | upus erythematoSuysy nultiple sclerosis, Hashinot '
thyroiditis, Gaves' disease\ Addison' s disease, diabetes ne
i di opat hic 20thronbocytopaeniﬁgpuipura, eosi nophilic faSCiitlﬁ%
hyper - IsgE syndr one, antiphosé JFipid syndronme and Sazary synd o

7. oncol ogy: treatnent q;C ggnnn cancers incl uding prost reast
| ung, ovarian, pancreati wel and col on, stomach, skln and brain
tunors and mal i gnanci es affectlng t he bone narrOM/(incIudlng t he

non: HodgiP ngp%$9 ?fauaek%fﬂ?pd?%%y‘?ﬁ%ﬁ%@m@%ﬁ%ﬁ%ﬁ@%@ﬁ&mﬂd

net ast at i gXoIBASEX AN, GOy hnd ECXIKY £0 @REer cameheidBReORIbARS hieGrell known
syndrones; and 8. i nfecti ous di seases: virus diseases such as

geni t ald wdt the literaluasy mpxrberenares sesly WiRRtEoOwR S5hRiAYSSs B, hepatitis G,
her pes sinplex virus, nolluscum contagi osum vari ol a, hunan

i mmunodeficiency virus (H V), human papillom virus (HPV),

cyt omegal dvivilige gppncipicd 30 vhask skillpdinbearethatinthesprosgzsep of HRIPRSSILr us,
adenoviru S f i g§§§

di seases éﬁveﬁaglg&?%é elirdtﬁ:cut oggé;bﬁgﬁéﬁ‘mé% %%:c)tl el{yd} 2%?&3}%1 gésolgyhe ot her
|nfectlouseﬁms@aS@smmkmdhpaﬂmﬁ@ﬂgqhoﬁdﬂ@ﬂgemﬁ Thisthegirgparatiandf tha,

|1 WO .2009/ 067081PCT/ SE. 0513
roni gt 1 SompRGTRSEGRRAE Mot 1Vl Bt BLGrRTE B I SPERH AL e

t oxopl asmygpotSctinrgy@peosone i nfection and | ei shmani asi s.

cer,

The protection and deprotection of functional groups is described in Protective Groups in
Organic Chemistry', edited by J.W.F. McOmie, Plenum Press (1973) and "Protective

20  Groups in Organic Synthesis', 3 edition, T.W. Greene and P.G.M. Wuts, Wiley-
Interscience (1999).

The compounds of formula (I} above may be converted to a pharmaceutically acceptable
salt thereof, preferably an acid addition salt such as a hydrochloride, hydrobromide,

25 benzenesulphonate (besylate), saccharin (e.g. monosaccharin), trifluoroacetate, sulphate,



Thus, the present invention provides a conpound of fornmula (1) or a
pharmaceutical | y-5acceptabl e salt thereof as herei nbefore defined for
use in the‘%g%ﬂgmkﬂ)sft further aspect, the present |nventP|Cq;§EW0%§1?ﬁs
the use of "a conpound of fornula (1) or a pharmaceutically acceptable
salt thereof as hereinbefore defined in the manufacture of a

medi canment for use in therapy. 10 In tfe context of the present
specification, the term"therapy" al so includes prophyl axi s" unl ess
there are % ecific indications to the contrary

"t her apeutRgsP aﬁoﬂw?ﬁe%ﬁ‘?t“&%ﬁ% tarEﬁ‘&dP‘iﬁatBé“Eﬂé‘hﬂ’?‘ﬁ@B Sét&%ﬁ‘%h"ﬁ@‘?&?
15Pr ophyl axiairds§- ﬁﬁﬂ@lﬁaﬁid(#n@fdﬁ%) RAdthdneliFHohite beh- L@k sllthoh e salt.
treatment of persons wh ave suffered a previous episode of, or are
ot herwi se considered to be at |ncreased ri sk of, the disease or
conditiond i r i r r
di sease orddégﬂgﬁﬁdgg&énelﬁag@;%?%aﬁ Er%l(':a d %&gg%ﬁé&%ﬁg‘% B@ fllwarltlt#)gt ory
of the sdi smderetood tha othe irtviemfrnn emcomjmm tlrrehme héadbgdmeemq eclldrmpt1¢al esdmbgs

genetic t or scree to be rtrcul Osusce i bl.e

devel opi g heenbaBERER A Rrionier bl Al B s e
t he i nventri@maldsnThe!tientd tdabaidraatLhixtatd tHerasubtiamt en spbdt of thepyesha
used in the treatnent of asthma, COPD, all ergfr c rhinitis, allergic

conj unct i Jitfeneon. aﬁleﬁtlen%réqattﬁprrﬁfemwéawé?culqr rﬂ’i‘?lf s B, hepatitis G
H V, HPV, bacterial infections and 25dermatosis. The invention still
further provides a nethod of treating, or reducing the risk of, a

di seas® orThegeripeungnofdompa 4} ang tiepir mnycwlcaltym@@ht@rsm hage athgtrr 6% h

neod ther aaeiebpylt R LR SRR G5 AT Bk TR S

formul a (laptiaty, mqjhmsrmadmnsmtmlthg/trmemtoﬁbl e salt thereof as
her ei nbef qre defrtn . _V\Et 67081P§§{ SE2008/10$1334 52 Thgld.
i nvent i on ‘al $BPBHBVIHEE OBSHE FFo SEEe Y IstamNgY® S UPTgERE: rddmes k

of , an obwidndkial, WBergicy Mwﬁtcdeﬁﬂ@@@ esaérc@@ﬂﬂutddpmgea@ce@@ﬁmgozspﬁ@m
whi ch conpri ses _adm n|$ter|n a patient in need th

t her apBut 24 NSpRrindeedhaad dhgupducsd asah%#ﬁ@dﬁtﬂmaftelrtarﬁﬂrrérstert)anePf gl
phar naceutsb&@ﬁlty afg seat ﬁtrtee of &ivay pReRE) @ﬁlvae&elc%etc%en@e% pﬁﬂméy

For the above-mentioned therapeut’ic uses the osage adm ni st er ed

will, of Giwa@éCO\PQBybmqtht meluémgpltfmtwuem eyyiaephiigeropghdles; emphysema;
adm ni str r cated. For
ol o raifieehie EHIBR, MAEUERS B d e MERLAR oSy

i nhal ed, myyerbmsmmty pmeunamgs, lfung>ﬁbﬂ:s@anctud'mg)gnyatmgexpeﬁbﬂoslhgg}vawhttsody

v O o B e S R LA B g e
the daily cdesagafeafiord, kel iaignoberchledis indaspanyiiiadid o oty figal infeblidns;
complications of lung transplantation; vasculitic and thrombotic disorders of the lung
vasculature, and pulmonary hypertension; antitussive activity including treatment of
chronic cough associated with inflammatory and sccrctory conditions of the airways, and
25 iatrogenic cough; acute and chronic rhinitis including rhinitis medicamentosa, and
vasomotor rhinitis; perennial and seasonal allergic rhinitis including rhinitis nervosa (hay
fever); nasal polyposis; acute viral infection including the common cold, and infection due
to respiratory syncytial virus, influenza, coronavirus (including SARS) and adenovirus;
2. skin: psoriasis, atopic dermatitis, contact dermatitis or other eczematous dermatoses,
30 and delayed-type hypersensitivity reactions; phyto- and photodermatitis; seborrhoeic
dermatitis, dermatitis herpetiformis, lichen planus, lichen sclerosus et atrophica, pyoderma

gangrenosum, skin sarcoid, discoid lupus erythematosus, pemphigus, pemphigoid,



range from0.01 m crograns per kilogram body weight (jig/kg) to 100
mlligranms per kilogram body weight (ng/kg). is The conpounds of
formul a (I maceutically acceptable salts ther sed
on their ovvn E&{ %g{l generally be administered in the%gf)n}S%?B%Sﬂ
pharmaceutical conposition in which the forrmula (I) conpound/salt
(active ingredient) is in association WMth a phannaceutically

accept abl e adjuvant, diluent or carrier. Conventional procedures for

the selectio d pr aratjon of suitable pharmaceutical fornulations
are descrid "”PQYS‘SZ‘{’P 5?36?1« u@%?é%laégmclﬁﬁ?r Hﬁ&‘é&%?%éq’%c Sy PREASEHMBPROYS of
Dosage Fordgikgsiig SalopeMa aFeata HlaleOphete AT RBS! Sw&ét NIsROBEA0 Y bk BBristian
Dependi ng on t'he nobde of adm ni stration, the pharnaceutical

conposi t i ¢hndspme, qoythéra abltijformshpalulits, fbr)thml@cm ang ngoimgetivpler cent by
wei ght ), 1 r er abI y
font) 0%@5&}@{»{ cﬁ{a%g&)f jnlieﬁl%lgs %%ntn? %?)gbé‘“@‘km%rﬁgc%} EA %Fﬂ%% d?g;@és&}w

act i ve si ndessahisphrig-imiubedobsordars mgmdmlgﬁmédgﬂgtenkpeibmg based on tot aI
conposi ti The, present invention 0 provides a rraceut i C
conposi t i 83n &d PeBI?aH&SaFOE%’ﬂf}B’dﬁ‘Fd‘“Cﬁld“@rP%fe&P g V("F?P?a} crgle conjune Wids;
phar maceutiii@lahi¢rigcme poabli@ usaiit; dhbei@ed; adGineie), abehahev«drfinMegnatbry
30associatjon with a pharnaceuti ‘cal | y.acceptabl e_adjuvant,. diluent .or

cartier  HROMSIISEIDE FROTE SIERERYIGS inshulinssymRaiheinephi bR RICRPSis:
provi des anREame iz e, fﬁﬁgﬂaz{nﬁtbh&gné?f a pharmaceuti cal
conposition of the invention Which conprises mixing a conpound of
formul @ (14 @enitouphaymepbuts oellding swereitis bideglomemulankphribisf nephrotic
her ei nbef fi GRHLEC C V.

i 1 et - or i Ss thorlif R ARG (Rl BT SA FRp Aller
adm ni st eraedke hogcloanit yrefleitiy, provatitiseers didypmiois, ctotphdnita ahdlsgpmgtﬂllspmlvo-

airways) int orm. ., _of e , solution i ons,

nept af | borBEmRaHES TR et er SR A ar B S R EPaE T ons. 1 or
exanpl e, fHr QUb@h Af&etibR: doie ahMBRbLAE (EIRWIRE f&*t@&!ﬂpl@strdnbﬂantatmn of
Tur buhal er(r) or system cally, e.g. by oral admnistration in_ the

for m | ) ofkidrighy hepw, Vel hung bene aarrqyp sk kin (o6 grieeaCrdplqyyias blogs ragsfusgp; or

par ent eralcm;gé}m%@ﬁsl&gtd@agehe formof a sterile solution,
suspensi on or emulsion for in ectlon (including intravenous,

subcut anedus otlienayterimsnd and aliergig diverdes inghudng rhevmpasoid pthritey lrbsabbect al

d t
ATt AR LRSS LG by OREBALOL ol S PRk PRI |
i nvention thyrnml[tmdﬁrageqﬂdmmmm«lﬁiém}éd dlgeaea;dmbetanhlelhsmj itippatiiey be

adm ni st erged ral .or nasal_ inhal.a | on. for

conpoutid 1 EOmRrRGEy S PrRTy cof P AU TPl hHseTSF S gl L SR
pr ef er abl yyh@sma an@Ss&afBsgh@omd] amet er of Iess than 10 mcronetres
(um, and may be suspended in a praopellant m xture with the

assi st ance- ofonePlogys ertmgpiof canpign gancgrsapcludingugstpigs hryashdyng, yariesy ¢

thereof, (faRkeR%BINE anPlfbL sBFlal sk ARl bRiP@hiors a%d%h@@ﬁﬂflle’s@ffgctm@n
al kyl sacchar i de, a perfl uori nated or pol yet hoxyl ated Surfactant,

ot her pharth@hfé@tnﬁmm (includinp thetleukacthiapeand drmphoptetiferainscusterss, ofich dre
i nvent b t
25l ”ha% er RS éggﬁg?_%%ﬂg% 1 @ﬂ’ ngﬁye or n%[ﬁ%ﬂ) é‘ogg@,ﬁ%&?‘g}tf’fand

may be a bneatdticalttsataed tumour recurrences, and paraneoplastw syndromes; and,

8. infectious diseases: virus diseases such as genital warts, common warts, plantar warts,
hepatitis B, hepatitis C, herpes simplex virus, molluscum contagiosum, variola, human
immunodeficiency virus (HIV), human papilloma virus (HPV), cylomegalovirus (CMV),
30 varicella zoster virus (VZV), rhinovirus, adenovirus, coronavirus, influenza, para-
influenza; bacterial diseases such as tuberculosis and mycobacterium avium, leprosy; other

infeclious diseases, such as [ungal diseases, chlamydia, candida, aspergillus, cryplococcal



dry powder inhaler. One possibility is to mx the finely divided
conpound of the invention with a carrier substance, for exanple, a
nmono-, di -wBhRRkYspccharide, a sugar al cohol, or anot @?'i‘lsﬁﬂioé’lﬁélau
30Sui tabl e CArTiers are sugars, for exanple, |actose, glucose,

raf finose, nelezitose, lactitol, maltitol, trehal ose, sucrose,

manni tol ; and starch. Alternatlvely t he! flnely di vided WO

2009/ 067081PCT1SE20081051334 54 conpound may be coated by anot her
substance. The. powder m xture..may al sq be %;s nsed into hard

gel atine CHFLE! Pn@&@ﬁy%ﬁﬁr&ilfﬁmo?%m&% Sé‘g’ HOQRISIPXPISIQRE ve
compound. gpARbME InfEADA R lelshiahifsid O process the finely divided
powder into spheres which break up during the inhalation procedure.
Thi s spheroni zed powder may be filled into the drug reservoir of a
mul ti dose Tar in
whi ch a dJ'slﬁﬂ?i%f%reieg%vgmwh&‘d&eg??‘é’ ek ?‘cl:}ﬁl)idél 55 %ﬁ‘{a?% lc%lg,d by
t he patsi emt:cepmbtehsah Itheseod ysharemipdfercaefineddor wgiethempy., with or wi t hout
a carrier substance, is delivered to the patient. 10 For oral

adm ni stration the compound of the invention may be adm xed with an
adj uvant g 2 furehR¥ hdpeét, thE@fes@Kﬁﬁﬁhl@on prodi@aks uat e Ranpard o$ riutaql),or
mannitol; a_starch, for exanp potato starch, corn, starch or

amyl opect .ar?ha%}we@rt}calbb%@eﬂéw %& thergof ag hereppaiore defineding panulgeyrsef Ae

or pol yvi nyddp¥hiert foflRen tRAPyOr a lubricant, for exanple, magnesium
stearate, cal cium 15stearate, polyethyl ene egcoI, a wax, paraffin,

and th® |ike, and then conpressed into tablets. If coated tablets are

reduir od, 13 I (SAIEor d SRALERARARACHL e HAKS BN RECORLALIL

a concentrate sugar s hay cont a
ar abi ¢, geinkss there atadpecific anitcationsanithemodirayi dbe teAhs ‘éthc:rapautxé‘l and t he

t abl et may, ,be c d, a suitaple polynmer dissolved in a readily
vol atile 0F85W9é“§ﬁ¥ ghwgb§6°$%?e ﬁ@m@ aration of soft gelatine

capsul es, the conpound of the invention may be adm xed wth, for
exanpl e, a vegetahle oil or polyethylene glycol. Hard elat|
capsul Bs r?ﬁ?;ﬁ%ﬁtsai; PERGFh 1 @Ja&fcui r%lswﬁgi?ﬁlae iﬁ@ﬁtlﬁglt@f PHeqmsy g have

above- ment,gfeda ?&%% @ﬁ&@defo@ rorta?ebitﬁérﬁlse Ah5ictdday bsl afQhcrSA0d A ditihe
formul ations of the conpound of the invention may be 25filled into

hard gel atdisgese®sgenditeon in gpeptipy B?rwaﬂhltlskcn@evmpl@g faparawrudésa@ﬁe@ﬁ may
be in the f I

cont ai ni g TN R e iE RENS £RSly o HATR e UMD or
a m xt ur e tinfse ethbhdaod heemardeatifi edjiwgaaefmd tegting op s@pynirerte by pyrtichlarly

M avourt ngS5is o YoR B IR ERR B Foniowymet hy! ool L ul oo a0 a

t hi ckeni ng agent or other excipients known to those skilled in
In particular, the compounds of the invention (including pharmaceutically acceptable salls)
may be used in the treatment of asthma, COPD, allergic rhinitis, allergic conjunctivitis,
atopic dermatitis, cancer, hepatitis B, hepatitis C, HIV, HPV, bacterial infections and

25 dermatosis.

The invention sti]l further provides a method of treating, or reducing the risk of, a disease
or condition comprising or arising from abnormal cell growth (e.g. a cancer), which
method comprises administering (o a patient in need thereol a therapeutically elfective

30 amount of a compound of formula (I) or a pharmaceutically acceptable salt thereof as

hereinbefore defined.



WO 2009/ 067081PCT/ SE2008/ 051334 55 The conpounds of the invention
(that is, conpounds of formula (lI) and pharmaceutically acceptable

salts ther‘ggfz}ngg?ﬁs{al so be adm nistered in conjunction PWTFS@Z@%@%EM

conmpounds used he treatnment of the above conditions.

invention therefore further relates to_conbination therapies wherein
a conmpound of the invention or a phar m¥ceut i cal conposition or
formul ati on conprising a conpound of the invention is adm nistered

concurrent]y.or sequentially or a canbi ned preparatigon with .

anot her t ﬁljéfélﬁ@a&%ﬁ%cg@ﬂwd 2 2GR gf_,a P o 6 PR nga_n\clﬁ\?/h%“i‘ﬁ“’%r e
of the congliyalOfiscabObd Dh&ilon (€ agfinh o£0PEY WhiBadbABAbes d8Mim®ing to a
herei nbefore may be applied as a sole therapy or may involve, iIn

addi ti on tRetiem & resaHhereed 2 deransatisatly efedtiyn amewrhod A crBpind ol fgyauda (Hror
radi ot her gy R hek A6 ) IF¥qi ncl ude one or
nor e of thg%ig#agﬂnog\nﬂig c@t%ellggrl e%egﬁgﬁgte?ﬁeﬁ&n%ﬁr a%'ents: - (1) other
antiproliferative/ anti neopl astic drugs and conbi nati ons thereof, as

used in i cal ,oncol uch as alkylatin ents (f.gr exanpl e
or s ol ot ot G apPRraenphed SRR R e S Sta BB R o PSR
must ard, nraEtihatanpoust empRyed)ehd modeisal pliadisatibg iz edadiidnd desid and the
nitrosoureas); antinmetabolites {for exanpl e, genti t abi ne_and

antif ol at élgso)zf&% Hatrated. £PUBRBIBey ety drsass ofithe eommoypd plthg pventigngil

tegafur, nadddd h8y8din (HBHARE EMal mﬁy(%‘&ﬁﬁﬂ?er RGP HGeighiThe/ke) to
hydroxyurea); antitunmour antibiotics (for exanple anthracyclines |ike
adr i ar wycilR0 nb¢regmpe pex kilbgrent bastycysight deatdkemypdicmatiegdy.ri{thi ¢pmpound is

i dar ubi ci .0C, [ j ANTE L) [Wa '
agents. (1 RN G CReD ARG A Chireti CEL Men BB e
vi ndesi ne ramgg fiann@®0 & hierogramn gettlabogradsbddy keeigha e/ kg na 1 ¢taxdtisnas perd

25pol oki nase inhihitors): t opoi sonerase inhibitors (for exanple
epi podophsﬁ%f)%rtag&oﬁg‘ﬁefgﬁr(@g%mi de and teniposide, amsacrine,

t opot ecan and canmptothecin); (ii) cytostatic agents such as
antioestrogens (for exanple tanpxifen, fulvestrant, torem fene

ral oxi f5enél,%e&P’E}P%HdF eﬁ@r Ha (15agggmﬁ@jlywaélmap%mﬁ%g%ﬁ%the%#m@k%ﬂﬂﬂ%
bi cal ut am glQheif dwit BiTvAR geRtrAIil IBdARNIRBLd Y RE P68 SNGhakeicaliRhy LHRH
ant agoni sts or LHRH 30agoni st's (for exancgsl e goserelin, leuprorelin

and buser erpaysitign i Feuehoge frsmutadl) corpapiddsatiderdive meredirndlia megssociation
aromat ase .nhi Qi C e | |l e
and ox ot BOL bR el o EOLBAPIcRARRa R RROR B e, CHBARNG 20
WD 2009/ 063084 REKtiSE20DBE 5 BB Shitabld phajmaattical fovaslatmsageddssritiet o,
exampl e c-Src Kkina famly inhibitors like 4-(6-chloraor -
oty EnedP SRR syl R SRR S ARy & AnlPhy or
opyr an- 4- GHuestyiLivitazohé,168§. AZD0530; | nternati onal Patent Application
WO 01/94341) and N-(2- chl oro-6-net hyl phenyl) - 2-
{6-[4-(2-hydroxyet hyDpi perazin-1-yl]-2-met hyl pyrim di n-4-

Depending on the mode of administration, the pharmaceutical composition will preferably

comprise from 0.05 to 99 %w (per cent by weight), more preferably from 0.05 to 80 %w,
25 still more preferably from 0.10 to 70 %w, and even more preferably from 0.10 to 50 %w,

of active ingredient, all percentages by weight being based on total composition.

The present invention also provides a pharmaceutical composition comprising a compound
of formula (I) or a pharmaceutically acceptable salt thereof as hereinbefore defined, in

30 association with a pharmaceutically acceptable adjuvant, diluent or carrier.



5 yl am nol t hi azol e-5- car boxam de (dasatini b, BMs-354825; J. Med.
Chem, 2004, 47, 6658- 6661), and netall oproteinase inhibitors |ike
mar i mast aty, prs of urokinase plasm nogen activa

function or antlg gles to Heparanase); (iv) |nhlb|tortéaegﬁs{zgh(rﬁ%@%l]E)i;r4
factor function: for exanple such inhibitors include growh factor
anti bodi es and growt h factor receptor #ht i bodi es (for exanple the
anti-erbB2 anti body 10 trastuzumab [HerceptinTn, the anti-EGR

ant i body ni.t unymap, the antl-erbBl ant i body .cet uximab [ Erbjtux,
C225] andp@'ﬁy‘/n‘ﬁ%‘?/& rtherroRdss2 REpesH fr ﬂ]aafeﬁﬁrafl%@%wnamtﬂfa i es

di scl osed @y, &tl@dn &fth@hvé;rtaoh hfhddh c(a%)ﬁhé‘éé’%nkﬁlg@%%@uﬂﬁd/dﬁﬁﬁﬁﬁmﬂﬂ
2005, Vol R 29); such inhibitors also include tyrosine klnase

i nhi bitor sahamwpetéb@@lﬂwm@éptﬁhise plttthereoi@s hengimbelorardefined wigh s whaimpegutionlly

famly (f rosi ne kinase inhibitors such 15as
N-(3- chlo?%‘E ?F%dﬁbEﬁEBhI?gylxn%ﬁoxy-6-(3-nDrphoIinopropoxy)quinazol
in-4-amine (gefitinib, ZD1839),

(N-e§ ?;),? ;[ m/gl;fnl %Efg n?ég%s’twgr?amlpgs(ltz onﬁlgag%é%ﬁgl?n?é&)eg Pc;ppc%ﬁy ke g.10 the gf(m or to the

6-acryl amlﬂ%—dﬂd(&aﬁﬁhﬁﬁ fr the FdrQé. @phﬁﬂb’éh)s- ¢olltfons, suspensions, heptafluoroalkane
nnrpholanﬁ ony qui nazol i n- 4-ani ne 1033), erbB2 tyrosine

ki nase i ni Brasols e %P?‘éfi?&tf?fm“@“o%mrﬁi‘%wléa f@fﬂﬂt‘ﬁ@ﬂﬂéﬁ&@ ghgler
growt h f acl@te kit a6thd mﬁ’r\atléwsor‘%%st&ﬂ@alﬁj abehyedral a%gﬁﬁétkﬁ{i%ﬂ irhe Yérth
factor famly such as imatinib I bi tor's 6f “serine/threonine

ki nase® ( mﬁtabhekSanqﬂseleRasm%fpowdgﬁ af gramges; ahbparonealsadorinisistiva fresy |

transfera

i bi ¢ or 4081 S Sench? B RIR T RO RR T et P g B denos

i nhi bi tor $u1m‘utamb@1srnepamms€cytae, igravadchlaf accinbusiohgmr by rectl kdrbinisiritidmi it dres,
abl ki nas |nh bitors, |G- receptor (insulin-like growth factor)

ki nase inﬁ@ﬁ 6?8“”3@@§ra ki nase inhibitors (for 25 exanple AZD1152,
PH739358, VX-680, M.N8054, R763, MP235, MP529, VX-528 AND AX39459)
and cyclin_dependent kinase jnhibitors such as CDK2 and/ or

i nhi bi Bor L1y Peyserdpimpulations arehpressutiesd (i A g asolssofithroromnaindse Fhri’HF‘fﬁﬂElOﬂ

the eff eCt(ﬁlcf&fimﬁ?ﬁ%la@éutﬁﬂﬂpéc'a@ﬂté@é sa@t%%%é éﬁlﬂiﬁtere[dfb?rora@éﬁﬂﬁéhle the
anti -vascul ar endot hel I al rowth Tactor antib bevaci zumab

(Avast |b nTrtI)haé@rhlfélll VE@nhaéfé@pt be cmyp@ﬁd aedegiratdy 8n¢ln meeﬂo ff be Hordn diygded
4-(4- 2 L

G - a- 1 mopmBR i RA R SR oS it Bl Ryt ooty

g' 083 / I)|6$8 %B%’F/@E é"%%éél gg féd@)ﬁﬁé@ﬁx)}tu@: wnhV}Qe assistance of a dispersant, such as a Cg-
w i reowo G 20 ek R BB N AT e oty b R it

nitin 1
(Sunt 11 ORI A0AR ooy Eneiicaclsbh pped oy

97/ 32856 apetpbledBypedas4 and conpounds that work by other smechani sns
(for exanple linomde, inhibitors of integrin avl33 function and
angi ostatin)]; (vi) vascul ar damagi ng agents such as Conbretastatin
A4 and corifho codsowtids of ths @dentionl m&;&rlmﬁd aadnatistBat dy tneApydfiachy powder WO
99/ 02166, .\O, 0 40 WD .00/ 41 .01/ 92224, 0443

02/ 082%3; mhaler R g e S er%fa. Byt doy méﬁ%ﬂr\ﬁgl% (RITGi B
directed Qﬁyp&wmﬁaﬂﬁ@}s | i sted above, tosuch as | SIS 2503, an
anti-ras antisense; (viii) gene therapy approaches, including for
exanpl e approaches to repl ace aberrant genes such as aberrant p53 or
aberrant lilg%&%ﬂm%P elf G5RRA Gbﬂhg 8dr AR Qutlh Yehrier

t herapy) app oa suc t hose usi ng cyt osi ne dear ni nase,

t hymi di ne skbstrase forexamplect soned dinpt poyadietids @ segar plreha et aaptpcrqmmés

to i ncsroea%%itgb% Icéarl%rstal%l s%rgfﬁ'g,cfgr éx%mple, lactose, glucose, raffinose, melezitose, lactitol,

maltitol, trehalose, sucrose, mannitol; and starch. Alternatively the finely divided



i schenot herapy or radiotherapy such as nulti-drug resistance gene
therapy; and (ix) in-ununotherapy approaches, including for exanple

ex-vivo a approaches to increase the i munog

pati ent tﬁﬂBﬁ&w@gﬁﬁg such as transfection with cytoklﬁgb%éhﬁwgégn
interl eukin 2, |nterleuk|n 4 or granul ocyt e- macrophage col ony
stinmulating factor approaches to decr&se T-cell anergy, approaches

usi ng transfected innune cells such as 20cytoki ne-transfected
dendritic cells, approaches using c%%oklne transfected tunour cel

li nes and capppesanwsba coried bxarathergnbxapss. chW@am@@mremma!ﬁ@rbﬁo
for the tr Eﬁ&%mm%arh%aahﬁéé Rt ofc cgﬁtﬁfﬁﬂ%‘%ﬁe &SRR d%%%‘ﬁ&@

allergicr n|t|s onpoun s of the Invefition nay be co rwhi ned wi t h
agent s suchmasurtdunour 25necrosi s factor al pha (TNF- alpha) i nhibitors
such as anti-TNF nonocl onal antibodies (for exanple Rem cade, CDP-870
and adal i mumab) and TNF receptor i nmunogl obulin nol ecul es (such as

Enbrel )s; natisebesibilitg i pldrexi@fingss 8ivideKpdwd&intd splivhishviieh ireathgt her
applied topically or system cally (such, as piroxi cam_di ¢l of enac,
pr opi oni ¢ dEPGYCIRfaitial Prpafﬁ%eccﬁhls fnhamnﬁﬁépewdermw&ﬁrfﬂké o [edsH of en

and i bupr QELRoir ARG ERe SikaRr, a5 xBmPR! @R 36 H TubHeRE Radiich a
sul i ndac, azapropazone, pyrazo ones such as phe nyl but azone,

sal i cyl at desingunit metesscthe A¢sirpd dgemdach iaHichiinttoled bydhapatiget. Wthgkis sxstem

I i b,
crori coxi B HGERER by B3T3 P HRT SRt SORIFEREDNER i o, o s
(whet her adm ni stered by topical,oral, intranmuscul ar, intravenous, or
intra- t I t hot .l ef i de; . . .
o o L R P PR Bt G SRR wiart vih v o
oral gol d juaapariet &@iple, hctbbe swcﬁsaﬁm sdrBivé 'Yharito histakchf for blenplE, goates

to the conbination of a conpound of the inventiqgn and a IeuEPtrlene
bi osynt hes$ta&eh, fHniaFcor 28w dpprLy g s7kose deuyadyesiantindsttigy cxgpupls. eclatine or

llpoxygen ! ut on;
| L08Y0en356 8L A B0y (ERAD: AP AOOBSAR, cfih

N- ( 5 S ubstsmtlmeeayly@thyl@pm@lmﬂznwaﬂ, RyE, pushthpdilie and then compressed into

6-di-ter n h as
o zeneca SISl uEnEh QY HaERREL o R, RRBIAELL AR BeT HE
2- cyanonamhﬁh&ﬁ@hecomupuunmm@uchma&nbdmﬂgpﬂﬂ@ymanmeqampbugnmmmhe,
conpound su L- 746, 530. i.ndol e ne co such
e M- 591 EofRng usink g @i Yot MRy 2L 4K tRRL R SRR Vb
rel ates t guitdtte golyhemBisbod of a @adiBRetikor@hnit Etﬂvdnlﬁventl on 15 and a
receptor antagonist for |eukotrienes (LTB4, LTC4, LTD4, and LTE4)
sel ect® fromthe group consisting of the phenothiazin-3-1s such as

L- 651, 392 Foame%éyara@leﬂapwﬂgemms taap%me@@% aipbisd oRBOZNNRARARAR such
as ontazol ast; benzenecar boxi m dam des such as Bl L 284/ 260; "and

conpounds agmbted aethy Erickample.gx vegetnbla ki ot polyeshylena adpesd. Hasd gelptifiegpsules
ver | ukast éw%oﬁ&%) graft st e onfpOumd g kithby @b YK IndnHifedt iRy foANd

BAY x 719
tablets. Also liquid or semisolid formulations of the compound of the invention may be

25  filled into hard gelatine capsules.

Liquid preparations for oral application may be in the form of syrups or suspensions, for
example, solutions containing the compound of the invention, the balance being sugar and
a mixture of ethanol, water, glycerol and propylene glycol. Optionally such liquid

30  preparations may contain colouring agents, flavouring agents, saccharine and/or
carboxymethylcellulose as a thickening agent or other excipients known to those skilled in

art.



20 The present invention still further relates to the conbination of
a conmpound of the invention and a phosphodi esterase (PDE) inhibitor
such as a hani ne i ncl udi ng theophylline and 1 Lne;
a selecti v‘gﬁé%yoﬁ&%{enzym i nhibitor including a PDE4 i %ﬁ?@?%y’b%ﬂ

i nhibitor of the isoform PDE4D, or an inhibitor of PDE5. 25 The
present invention further relates to the conbination of a conmpound of
the invention and a histam ne type 1 receptor antagoni st such as
cetirizine, |oratadine, desloratadine, fexofenadine, acrivastine,
terfenadi ne, astem zol e, azelastine, |evocabastine, chlorpheniram ne,
pr omet hazimg.copsinds bNe ifentiBrZ@at ! dddpouRddRfifgehu®s @ dnd phhRc&Ricklyy Or
30parenterally. 59 The present invention stil|l further relates to

t he conbi rigeaptsblecplinthersay anydlsefbepminisicredin conivasiPiavigaatherspmpewEsi ve
hi st am ne I _ L Sfos The present invention
further ré%%fega?éﬁgﬁgﬁggﬁg?%g%?gﬂﬁgym% conmpound of the invention
5and an ant agoni st of the histamne type 4 receptor. The present
invention _sti.ll further relates. to.the.conbination gf a conpoun f
the T nvendHim RGO OE ph G B pled o s S 0h DRtsis afsrta f SPREOHRd oPhe
vasoconst lingh@itn sydpaihasuiel tdnpgiioh or Huablafén fngRiingereaihbnel, of the
phenyl ephr.i ne,. phenyl propanol am ne, ephedrine, 10 pseudoephedri ne
naphazol i iveR{jent 1§ @dmutsierad coneymently A5 srqventialy on e ¢amtyaed preparation with
tetrahydr %%%hﬂﬁerﬁ%éﬁﬁ@ﬁ&n%ﬁ £nis X6t MERLAZRhI FOnOY MO @l @fdjtions
tramazol i ne hydrochl oride or “ethyl norepi nephrine hydrochloride. The
present i dg@dtion further relates to the combination of a conpound of
the invention 15and an anticholinergic agent including nuscarinic
receptor (M, M, and M3) antagonists such as atropine, hyoscine,

gl ycopyr r ribk ah@-cancpr iat¢atrogit deditzddwetettdefaré mby bpapphied poasadetheary triogy um
brom de, pirenzepine. or tel enzepi,ne.. The present j.nvention stil
further r abs masafied e BRsPREC ST e "0 <ebih samirm il HeSBefvent i on

t oget her whdilthéapebrechagibhengePS@h cAgasthskpy mag inddidd gndetmork @€ gpt or
subtypes 1-4) such as, isoprenaline, salbutanol, fornoterol,

sal met Br olfollqvapg categoriseof BHiPHPWREERte, bitolterol mesyl ate, and

pi rbuteroli) other MProlrGaERYantiA¥ MO BrubdiddBmbirRlistQfertdt, i\ Red in
conbi nati on of a conpound of the invention 25 and a chronone, such as

sodi um cr dradiflalensologiirsualeeiorliodating agents (fer cxemelomissplatin, ox#ipdaiin on stil |
urer, 2k i 0, A Ry SOOI thp it P,
30The pr esendzeiamidndridontresoitteks)f antitmeeabolite$ Horsampletdemctahmin avdtanofolandfs a
co rrpoug‘l]d %Lcht apﬁ'luoropyrimidines like 5-fluorouracil and tegafur, raltitrexed, methotrexate,
cytosine arabinoside, and hydroxyurea); antitumour antibiotics (for example anthracyclines
like adriamycin, bleomycin, doxorubicin, daunomycin, epirubicin, idarubicin, mitomycin-
C, dactinomycin and mithramycin}; antimitotic agents (for example vinca alkaloids like
vincristine, vinblastine, vindesine and vinorelbine and taxoids like taxol and taxotere and
25 polokinase inhibitors); and topoisomerase inhibitors (for example epipodophyllotoxins like
etoposide and teniposide, amsacrine, topotecan and camptothecin};
(ii) cytostatic agents such as antioestrogens (for example tamoxifen, fulvestrant,
toremifene, raloxifene, droloxifene and iodoxyfene), antiandrogens (for example
bicalutamide, {lutamide, nilutamide and cyproterone acelate), LHRH antagonists or LHRH
30 agonists (for example goserelin, leuprorelin and buserelin), progestogens (for example

megestrol acetate), aromatase inhibitors (for example as anastrozole, letrozole, vorazole

and exemestane) and inhibitors of Sa-reductase such as finasteride;



i nvention and a glucocorticoid, such as flunisolide, triantinolone
acetoni de, WD 2009/ 067081PCT/ SE2008/ 051334 60 becl onet hasone

di propi on ni de, fluticasone propionate, cicl I
nonetasoné%ﬁugg%?ﬁﬁpThe present invention still furtheE%Q%F%ﬁg@ﬂ:g
t he conbi nati on of a conmpound of the 5invention together with an

i nhibitor of matrix metall oproteases (ﬂ%Ps), i.e., the stronelysins,
the col |l agenases, and the gel ati nases, as wel| as aggrecanase;
especial ly. coIIagenase 1 (MW-1), call agenase-2

MVWP- 8) ,
col | agenadid snfewswgenﬁ(if%ﬁéw@ie f=S1C Kifpe-fagyily g&l'fbétﬁ*éll)% pr{6zhloro-2,3-
(M- 10), 18l Arbﬂ%c?'?:‘?((w't @l’ﬂﬂn—%&oﬁﬂj - yml dhe

present inve t|on il her es to e co |nat|o of a
conpound dﬂownmnazwleﬁ fAZihOftwghltdnmnomltHatenbdmblmmtsW& 01¢9ErhbkandeV-(2-

recept or fﬂp&é t%n B tfﬂ%ﬁ}o i 11%%%’-%@%’?%—%@

c- C famil W)ammoz@mpxmmasmm&masms}% _Chen., 2004, €7, 6663-

famly) an the C.X3-C famly. The sent .in ention stil
furt her e e foredinie ihiage B i oS ?YSPH@O?(W%%H on
t oget her \ﬁdlésﬂmﬂ)gﬁﬂﬁéﬂﬁrhﬁﬁr&éptm%t%% aﬂfboﬁbé&%HEﬁrean&'&?tl on, including
al pha-, beta-, and gamma-interferon; interleukins (IL |nclud|ng L1

to 15, andiv) mhébll%%ﬁ gﬁovzﬁ}a{mtarg’@mt@slsf% EX4DHAG wctwrl%bltorw@ﬂu@@ FeWHHBACS
whi ch act aﬁﬂb&@fés%lﬁli wih wagde'réc@ Pﬁh#w@%é%?rT greqﬁeeﬂﬁl ér?ﬂ?ﬁﬁedb‘aﬂy

still furt relat to t |nat|on ound _
i nvent ioon ttasigedriver [HMCteptua’W] itieantieigGOR ehtitedy ngl)lttmtuniag the epaedBil entibrdy

i e e L AR S
conbi nat i becﬁfsecab}CStﬂﬁm ad Qoftict] eviewyiamhtalogyaanandigye2008y Stle lim,q;pd)l-
topically pli.ed ntl- nf. | ammat or, ent, uch as th de or a
der i vat i veSBRustbghiblgrs alsp el rarifn ket 16Qr s el 558 Pplegfitbiss ghbe
present i npRIRthARrdvith Aedr fﬁxﬁﬂ}a&&sexta@lptelmmmlwo@lﬂe Qfnagt IGRIBREY BELHOT
the invention together with an _anti bacterial agent such as a

peni ci 1l i ris deBrapdarpeluogopheyl i éyrethoxs:6-G-Raphelmogeoposy ) pensrolindragie o

e L T

2009/ 0670 _ i agent 1 ncl ng acyclovir,
f anti cl ovi(erlotinat, &[G é)dnd 6- %ﬂ@ﬁtﬁbd‘(fﬁ-cm@pd%ﬂwpphenﬂh‘ﬁﬁﬁadI ne,

ri mant adi ne 8%' hayinin Zana [ ansCPﬁ%l } el jtytosme% ?15 lnﬁl,%ltors such
aVv a

i nhi bitor lmOPrOH%XYA&IlnaZO et s *ton sa Ui navi

nucl eosi dEaS ﬂ@mmlsgnhlbam of thpma;mdyr&grmmdhcts;u{@mlasnhibdm oﬁtha @latelet-

| am vudi ne vudine, zalcitabine or .zi.davudi ne; .or,a non-nucle S|de

5 over So NP B of RS Aol SeuetiGanBors BEieHES R SR or
example Ras/Raf signalling inhibitors such as farnesyl transferase inhibitors, for example
sorafenib (BAY 43-9006)), inhibitors of cell signalling through MEK and/or AKT kinases,

inhibitors of the hepatocyte growth factor family, c-kit inhibitors, abl kinase inhibitors,
IGF receptor (insulin-like growth factor} kinase inhibitors; aurora kinase inhibitors (for
25 example AZD1152, PH739358, VX-680, MLN8054, R763, MP235, MP529, VX-528
AND AX39459) and cyclin dependent kinase inhibitors such as CDK2 and/or CDK4
inhibitors;
(v) antiangiogenic agents such as those which inhibit the effects of vascular endothelial
growth factor, [for example the anti-vascular endothelial cell growth factor antibody
30 bevacizumab (Avastin™) and VEGF receptor tyrosine kinase inhibitors such as 4-(4-
bromo-2-fluoroanilino)-6-methoxy-7-(1-methylpiperidin-4-ylmethoxy)quinazoline
(ZD6474; Example 2 within WO 01/32651), 4-(4-fluoro-2-methylindol-5-yloxy)-6-



In a further aspect the present invention provides a conbination (for
exanpl e for the treatnent of COPD, asthma or allergic rhinitis) of a
conpound gl(l) or a pharmaceutically acceptab%g E%@w&ﬂ&ﬁeOf
as here|nbe?ore detri ned and one or nore agents |0|ndepen ently
selected from a non-steroidal glucocorticoid receptor (GR-receptor)
agoni st; a selective 132 adrenoceptor5%gonist (such as

nmet apr ot erenol , isoproterenol, isoprenaline al but erol salbutannl,

f om ot er ol salne erol ,. te butallne enal i_ne
mesyl at e, Wit &dwr@ idin &leaqpemﬂymaz H%P&H%b Illo]:d’faé‘é‘%‘éi‘}é) in WO
i nhi bi t or gp&Ysiv)amtARPE KRN Bid 9‘8’/35985%@51@9@%&%@ W 1/66K0), as

a neutrophil elastase ofr matrix netall oprotease I n |b|to&?
gl ucocor t icewpennds awhe@ﬁttho(shéllsatlﬂ@ﬁigm hlt@g@mal PA@naAnﬂmatldeVOB’r’mS 6,
chenoki ne 9F§# r and
an i nhi bi t\gﬁ%gbg nasc Gggﬁ%lr?q?sucéﬁ?’ do &ﬁglg&(%ghag %ﬁ%

i nvent ison nadc}smmso(\farcb@smple pinemnideci@tibite:m lof piteptiv Giv (8 Gmztios aﬂltya,ngloﬁtatln)]
conbi natign, a 25 aration of a fjrst active gredient which.is a
conpound 1) f’?ﬁ%ﬂ ﬁg}ng&gel&s St aTBBrGtaskatip gt aaé‘géﬂ’fna%“éls diselosadiidr eof

as herei nbﬁ%ﬂaﬁmﬁﬁmtaﬁ%pﬁ%oﬁs W@Q@O@Msowwéw@oséﬁcwmbmt@sye
i ngredl ent which is a non-steroid ZIﬁ%ZUCOCOI"[ i coi d recept or

( GR- r eceptVP 01438 YO 024443 e WOD2MB248Hr enocept or agoni st; 30 a
h hod
FZ) 083}0 08763?_1@%%1?5%%5 6@%%\1%@5& gﬁé anégplg 'El%tsgafﬁ%h 'af%hf 1@:5&&’ fo the %ets listed above,

10 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
15 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 stimulating factor,
approaches to decrease T-cell anergy, approaches using transfected immune cells such as
20 cytokine-transfected dendritic cells, approaches using cytokine-transfected tumour cell

lines and approaches using anti-idiotypic antibodies.

Furthermore, for the treatment of the inflammatory diseases COPD, asthma and allergic
rhinitis the compounds of the invention may be combined with agents such as tumour

25 necrosis factor alpha (TNF-alpha) inhibitors such as anti-TNF monoclonal antibodies (for
cxample Remicade, CDP-870 and adalimumab) and TNF rceeptor immunoglobulin
molecules (such as Enbrel); non-selective cyclo-oxygenase COX-1/COX-2 inhibitors
whether applied topically or systemically (such as piroxicam, diclofenac, propionic acids
such as naproxen, flubiprofen, fenoprofen, ketoprofen and ibuprofen, fenamates such as

30 mefenamic acid, indomethacin, sulindac, azapropazone, pyrazolories such as
phenylbutazone, salicylates such as aspirin), COX-2 inhibitors (such as meloxicam,

celecoxib, rofecoxib, valdecoxib, lumarocoxib, parccoxib and ctoricoxib);



a glucocorticoid; an anticholinergic agent; a nodul ator of
chenoki ne receptor function; or an inhibitor of kinase function;

acpect . RBIOMROPER ot ovi des & kit comprising a pr epAFORBIE

first active ingredient which is a cog&?und of formula (1) or a
pharmaceutically acceptable salt ther as herei nbefore defined, and
a preparation of a second active ingredient which is a non-steroidal
gl ucocorticoid receptor (GR-receptor) agonist; a selective 132

adr enoceptdicoeRsbeasiroids Gy thesuiasesddydemcalermbintranusculyr, Bligyenpys or

| nhi bi tor ’1nt¥aaarﬁ!:1'd§rc}8%§ ) ﬁchQWe;éL@ RRuRMiAE ﬁ?&rbﬂ?ﬁﬂ)}r@nﬁ%fe@gemcl amine,

nmodul at or enoki ne 'receptor function; I nase
functi on; aamdoﬁmelto‘[hm'mamneraﬂoromk@lépmmiaGmous, sequential or
separate adm nistration of the preparations to a patient in need
thereof. 20 The present invention will be further explained by

r ef er ence The ptdientfidlehdwd gtil futthas séliag iouke &m&m&itﬁﬁ of Mndrﬁlsﬁln@bhmew' S e
stated reacti ons were run under |tro n an anl c soI ut
dried 25 oWERUIoRYN wrée@rfﬁwax’ pl%ﬁ@rnéiﬁ SebOp ior or

preparati \ﬁ%oﬂPge&se %etngnmgﬁl%f&n émmtaﬁmg&a@st sa@h%rﬁleu%ﬁrmgem@r fenleuton;
Phenomenex GEm ni | ums™ usi ng acet onitrile and ei t her aqueous

ammoni um dersxaling Abhﬁﬁﬁﬁﬂl@; ApbrtirPT76dcd Y-rsubttitftedidhioplengi2c aci d as
buf f er V‘h%ﬁ&f‘aﬂﬂﬁzﬁﬂﬁé %téeﬁ-tgglzﬂﬂph%ml Eé?)gésag %tﬁﬁﬁiteﬁ@{ggtc@gﬁﬂ%m@%&

silica gel eatin ans t ture wa
and el ut e&mdarzmalmpﬂmmpmpaﬂml SR V6t ; prrtdns(])asbsmdniammanmdphthalene

gmﬁp :;; %%ﬁlgalg]%nsu}:l{]ae'\s ﬂ_5§£0 Hﬁ%g-c%régo%%ﬁfoh% ggn?p%uwcll gub:h%g E?ﬁllé,ss 30; or an
indole or quinoline compound such as MK-591, MK-886, and BAY x 1005.

The present invention further relates to the combination of a compound of the invention

15 and a receptor antagonist for leukotrienes (LTB4, LTC4, LTD4, and LTE4) selected from
the group consisting of the phenothiazin-3-1s such as L-651,392; amidino compounds such
as CGS-25019¢; benzoxalamines such as ontazolast; benzenecarboximidamides such as
BIIL 284/260; and compounds such as zafirlukast, ablukast, montelukast, pranlukast,
verlukast (MK-679), RG-12525, Ro-245913, iralukast (CGP 45715A), and BAY x 7195.

The present invention still further relates to the combination of a compound of the
invention and a phosphodiesterase (PDE) inhibitor such as a methylxanthanine including
theophylline and aminophylline; a selective PDE isoenzyme inhibitor including a PDE4
inhibitor an inhibitor of the isoform1 PDE4D, or an inhibitor of PDES.

The present invention further relates to the combination of a compound of the invention
and a histamine type 1 receptor antagonist such as cetirizine, loratadine, desloratadine,
fexofenadine, acrivastine, terfenadine, astemizole, azelastine, levocabastine,
chlorpheniramine, promethazine, cyclizine, or mizolastine; applied orally, lopically or

30 parenterally.



63 The foll ow ng abbreviations are used in the Exanpl es: EtOAcet hyl
acetate 5 DCMIi chl or omet hane NVPN- net hyl pyrrol i di none :

NBSN- br o LAk de DVFEN, N-di net hyl f orn-tam de c{272.
DvVBOdi mmpgﬁggg@ge 10 THFt et rahydr of uran MeOHet hangFT/EFﬁq%?ﬂ%sﬁol
TFAtri fl uoroacetic acid HClhydrogen chl oride 15 K2CO3pot assi um

car bonat e NaHCO3 sodi um hydr ogen car bottat e TEAtri et hyl am ne
MeCNacetonitril e Pd/ Cpal | adi um on carbon 20 T3P1-propanephosphonic
acid cycli¢ anhydri de DMAP4-dj met hyl anj nopyr.i di ne_PS- TBD polystyrene
bound 1,57 ?ﬂ’FqSé‘éé‘b‘ieES}% Bills g reiaes TR Of & mﬁeﬂmﬁek | et her
DI BAL- H dizhaahe Maal gadi-sprste i BidtiBne type 2 receptor antagonist.

The present invention further relates to the combination of a compound of the invention

s and an antagonist of the histamine type 4 receptor.

The present invention still further relates to the combination of a compound of the
invention and an alpha-1/alpha-2 adrenoceptor agonist vasoconstrictor sympathomimetic
agent, such as propylhexedrine, phenylephrine, phenylpropanolamine, ephedrine,

10 pseudoephedrine, naphazoline hydrochloride, oxymetazoline hydrochloride,
tetrahydrozoline hydrochloride, xylometazoline hydrochloride, tramazoline hydrochloride

or ethylnorepinephrine hydrochloride.

The present invention further relates to the combination of a compound of the invention
t5  and an anticholinergic agent including muscarinic receptor (M1, M2, and M3) antagonists
such as atropine, hyoscine, glycopyrrolate, ipratropium bronyde, tiotropium bromide,

oxitropium bromide, pirenzepine or telenzepine.

The present invention still further relates to the combination of a compound of the
20 invention together with a beta-adrenoceptor agonist (including beta receptor subtypes 1-4)
such as isoprenaline, salbutamol, formoterol, salmeterol, terbutaline, orciprenaline,

bitolterol mesylate, and pirbuterol.

The present invention further relates to the combination of a compound of the invention

25 and a chromone, such as sodium cromoglycate or nedocromil sodium.

The present invention still further relates to the combination of a compound of the

invention together with an insulin-like growth factor type | (IGF-1} mimetic.

30 The present invention still further relates to the combination of a compound of the

invention and a ghicocorticoid, such as flunisolide, triamcinolone acetonide,



25Pd- 1181, 11- Bi s(di -tert-butyl phosphi no) ferrocenepal | adi un(11)
chl ori de KOHpot assi um hydr oxi de sat. saturated aq. aqueous

Et 20di et h DVAN, N- di net hyl acet am de 33
TNB—Cltriﬁ%?%@?@F 81chloride conc. concentrated WO PCT/SE2008/031334

2009/ 067081PCT/ SE2008/ 051334 64 itroom tenperature hours m nm nutes
nmol ar 5 MSmass spectronetry 60

PyBopBenzotri azol - 1-yl oxytri pyrrolidi nophosphoni um

hexaf | uor gphosphate . ) ) ) ) . .

HATUO- ( 7- E’EQB@EQWF‘%Q’@F"HQ%?) bygerpmifle {lutiGasoRsHSRIQRAlsH Figlgsonide or

hexaf | uor gphaspbBat 8rARCI at nospheric chem cal ionisation nethod

ESTel ectron spray ionisation nethod i o NVMRnucl ear magneti c resonance

The present invention still further relates to the combination of a compound of the
s Imvention together with an inhibitor of matrix metalloproteases (MMPs), i.e., the

stromelysins, the collagenases, and the gelatinases, as well as aggrecanase; especially
collagenase-1 (MMP-1), collagenase-2 (MMP-8), collagenase-3 (MMP-13), stromelysin-1
(MMP-3), stromelysin-2 (MMP-10), and stromelysin-3 (MMP-11} and MMP-9 and
MMP-12.

10
The present invention sﬁll further relates to the combination of a compound of the
invention together with modulators of chemokine receptor function such as antagonists of
CCR1, CCR2, CCR2A, CCR2B, CCR3, CCR4, CCR5, CCR6, CCR7, CCRS8, CCRY,
CCR10 and CCRI11 (for the C-C family); CXCR1, CXCR2, CXCR3, CXCR4 and CXCR5

15 (for the C-X-C family) and CX3CR1 for the C-X3-C family.

The present invention still further relates to the combination of a compound of the
invention together with a cytokine or modulator of cytokine function, including alpha-,
beta-, and gamma-interferon; interleukins (IL) including IL1 to 15, and interleukin

20  antagonists or inhibitors, including agents which act on cytokine signalling pathways.

The present invention still further relates to the combination of a compound of the
invention together with an immunoglobulin (Ig) or Ig preparation or an antagonist or

antibody modulating Ig function such as anti-IgE (omalizumab).

The present invention further relates to the combination of a compound of the invention
and another systemic or topically-applied anti-inflammatory agent, such as thalidomide or

a derivative thereof, a retinoid, dithranol or calcipotriol.

30 The present invention further relates to the combination of a compound of the invention
together with an antibacterial agent such as a penicillin derivative, a tetracyclihe, a

macrolide, a beta-lactam, a (luoroquinolone, meironidazole, an inhaled aminoglycoside; an



Instrunent Details: o XRPD - PANal ytical Cubi X PRO machine in 0 - O
configuration over the scan 15range 20 to 40 20 with 100-second
exposure pwgo2009@g708NCrenent. The X-rays were gener at ed pby/sa200901631

| ong-fine focus tube operated at 45kV and 40mA. The wavel ength of the
copper X-rays was 1.5418 A Data was cgll ected on zero background

hol ders on which - 2ng of the conmpound was placed. The hol der was
made froma single crystal of silicon, which had been cut along a
non-di ffray Y.

non- o 11351450 1201208 AN SN RkUSUE B A BLLERL R,
extincti OramaEmdmp,lranzilntadme Nbilvinyﬂ zanamavir and oseltamavir; a protease 1nh1b1tor such as
(Z)pglf aEn( ﬁ 0) %?aﬁ]fl’ ?%ﬁ%ﬂﬁ’yr, )'%)n%\g{ (d.g(? %a@%m%{qnﬁglo eroI ! glvgrse transgrlp?ta?se inhibitor
2009/ 0670848 H/ dEkA008, Mndiddding Sta(idined zAVEitabinglor Biflotudend; br ¥hdivtiucleoside
imdine-2,4-dia mnge 2- Ani_no- 4- chl or o- 6- net fylpyrim'dine (10g) and
pent yl dni eversSarSeriRias e RIDIET ek 23 REVEPRIRGNETEVIOAL) and ref | uxed f or
42h. The sol vents were evaporated, the product taken up in DCM
washed with water, sat. sodium bi carbonate solution, brine, dried,
and the sdheénthepespagidheaprestnt ipveitive pravides abembinatiandfpyexamplg f@ghe LC- VB

mz 195 E - 4-dia m
e A sol drroisnt e O BuiB gt R Shbisbigyd of Bl 0756 2
stirred rriphnmraeem‘calﬂymcemqﬂﬂ@shlmheréafmshstambeﬂor@ defi@eBg)d candr soch agomts
hydr oxi de . d%% nlwatiiﬂﬂ 200nmL). The reaction m xture was stirred
at rt Bverterdcntyilesicd | ayer was separated and washed with

sodi um et abi syhbakRri@l uérulc%maohﬁﬂacéﬁdr@@R.rwa%t&p&gahﬁ@d organi c

| ayers were dried, and the sol vent evaporated under reduced pressure.

The product was sgiedtiveipeddieyodpiod ainGe(saethys mtiroendl, 1sbproEMnyEO0H,
95:5 to give the subtitle conpound 11g. 15 LCG-Ms niz 321 ES
isoprenaline, albuterol, salbutamol, formoterol, salmeterol, terbutaline,

orciprenaline, bitolterol mesylate, pirbuterol or indacaterol};
15 ¢ aphosphodiesterase inhibitor (such as a PDE4 inhibitor);
¢ a protease inhibitor (such as a neutrophil elastase or matrix metalloprotease MMP-
12 inhibitor);
¢ aglucocorticoid;
» an anticholinergic agent;
20 » amodulator of chemokine receptor function (such as a CCR1 receptor antagonist),
and

¢ an inhibitor of kinasc function (such as the kinases p38 or IKK).

The invention also provides a pharmaceutical product comprising, in combination, a

25 preparation of a first active ingredicent which is a compound of formula (I} or a
pharmaceutically acceptable salt thereof as hereinbefore defined, and a preparation of a
second active ingredient which is

* anon-steroidal glucocorticoid receptor (GR-receptor) agonist;
» aselective By adrenoceptor agonist;

30 » aphosphodiesterase inhibitor;

» aprotease inhibitor;



(iii) tert-Butyl

3-(2-am no- 4- et hy1- 6- (pentyl am no) pyri m di n-5-yl ) prop-2-

ynyl car bangbeodo@tfosBut yl prop-2-ynyl carbamate (7.279) weg/sdbdsodiyad
in THF (50m.), briefly purged 20with nitrogen then copper(1l) i odide

(0.298g) was added. The reaction m xt Uk£e was stirred for 30m n then

t he product fromstep (ii) (59),

tetrakis(tri phenyl phosphl ne) pal | adi um(0) (0.903g) and TEA (10nL) were
added. The react Ire was heated at 70C for 20h then cooled to
rt. The or ganl é §3°/°e°r ?Na washed with water and brine and the sol vent
evapor at ed uaden afiRHUEREIPEESSUr €. The residue was taken up in MeOH
and purified via 25 SCX resin. The product was further purified by
chr omat ogr aphy 2@agilaiy ohFhamabimetraaspidr §meBor; Prgi ve t he subtitle

conpound 3. 79 {[Eﬁhi@[g;?f %y%ulglﬁm (iv) tert-Butyl

3-(2-am no- 4 rre I'am nd) pyri m di n-5-yl ) propyl carbamate 30
The pr adudbr fimolmanstepsegientipl (i3epaite weesindhesgyl ved in Et OH (100mL) t hen
5% Pd/ C (300ng) was added. The reaction m xture was hydrogenated at
3bar for 16h. The catal yst was renoved by f| liation and the sol vent

evapor at edn hotri§pebh) heShvaintibh Fro RBPOLID Eordp Sﬁ)@@:aratlon of a first active
2009/ 067081PCT/ SE2008/ 051334 66 LC- M5 n12 352 E 5- (3-Am n opr

opy1) - 6- meRgEGdienAdinkyt g coppoundiod fyeul (). oanaahm@ccm@a %fﬁ%%bl? #¥m st ep
(iv) (3. 8G)erdifSs Héréﬁ%ﬂﬁ%cheﬁﬂedp%@ ﬁﬂl@@éfhﬂom sIEd%d(agéverfhére@i@ﬁ vﬁ'ﬁhﬁis

reaction mxture stirred rt for h. The sol vent was evaporat ed
and the resi duenba-ktemldqbglmommddld Eheptpr(O8uctepasagynist;f i ed via SCX
resin to give the subtitle conpound 2.3g. 11-INWVR (DMSO-d6): 8 6.79 -
6.71 (m 1H)* B8selgctivg B4adeppceplay agmisp7 - 3. 19 (m 4H), 2.38 -2.28 (m

oH) . 2.04 (s 7- 1.36 (m 4H), 1.33 - 1.18 (in, 4H), 0.87 (t,
3H LG MS rn7za%%9 1351%“(‘3\}?1}1&1‘%&& hyl

2-(3-((3-(2- Amalﬁpotgasgmt%r (pentyl am no) pyri m di n-5-
» aglucocorticoid;
15 » an anticholinergic agent;
¢ amodulator of chemokine receptor function; or
¢ an inhibitor of kinase function;
and instructions for the simultaneous, sequential or separate administration of the

preparations to a patient in need thereof.

The present invention will be further explained by reference to the following illustrative

examples.

Unless otherwise stated reactions were run under nitrogen and organic solutions were dried
25 over magnesium sulphate. RPHPLC means reversed phase preparative HPLC using Waters

Symmetry C8, Xterra, XBridge or Phenomenex Gemini columns using acetonitrile and

gither aqueous ammonium acetate, ammonia, formic acid or trifluoroacetic acid as buffer

where appropriate. Column chromatography was carried out on silica gel. Treating with

SCX means the mixture was absorbed on SCX and eluted with an appropriate solvent such
30 as methanol or acetonitrile then the {ree base product eluted with aqueous

ammonia/methanol.



yl ) pr opyl am no) net hyl ) phenyl)acetate The product fromstep (v) (19)
was di ssolved in THF (30nmL.) then acetic acid (0.239g, 0.23nl) and
et hyl 2- (3 enyl )acetate (0.709g) were added f
15 (0.5n1_) ﬁnggﬁggog?l on mxture was stirred at rt for %%H‘gpﬁngr{@sio
bor ohydri de (0.1506g) was added. After 2h a further portion of SOdI um
bor ohydri de (0.0452g) was added and th®® reaction mixture stirred for
16h. A further portion of sodi um borohydride (0.1506g) was added and
stirred for 2h. The reaction m xture was poured into saturated sodi um
bi carbonate solution and extracted with Et0OAc. The sol vents were
evapor at ec!rh@@@hchhﬁg Abr B ARME hre WRSH iR\ FdafGhily chromat ography el uting
with DCM MeOH 97:3 to 80:20 to give the title conpound 0. 5g. NVR
(DI\/BOdG) 67. 31 7 18 (m 3H), 7.12 (d, 1H), 6.54 (t, 1H), 5.48 (d,
3. 65 : s, 3H), 3.27 - 3.17 (m 2H), 2.49 -2.44 (m
> 35%@% ;ethgl.aggm%s, 3H). 1.55 - 1.39 (m 4H), 1.29- 1.16 (m
4H) 0.584 I¥EM 3H) digbloto@hdiidnal z 414 ESI Exanpl e 2 Met hyl

2-(4-((3-¢( m nos4- net.hy1-6- en tylamno)p yr imdin-5- yl)p r op
yl ani n o) rlﬁ\/lﬂyl )pNﬁn%ﬁyIﬁ‘T‘%{@ﬁS 67 The product from Exanple 1
step (v) (BS9) aNcbrambde;QOﬁé for nyl phenyl )acetate (0.213g) were
conbi ned in THF (20 acetic acid (0.072g) was added and the

reaction mMMfure &Y Fhr“é""(ﬂhyéﬁon}i%n“f%r 16h. Sodi um bor ohydri de (0.06779)
and MeOH (Hvidoopsdinielyisulfosidded and the reaction mxture stirred for
72h. The solvents were evaporated and the product dissolved in MeOH
and pui f T8t by Rtempiucdrquragl ve the title conpound 0.3g. 1H NMR

(Dlvsoae)%f?og 1%“&%0 7.19 (d, 2H), 6.58 -6.54 (m 1H), 5.50 -
5.45 (m '3, 64 3.61 (d, 2H), 3.29 (s, 4H), 3.25 -3.18
(m 2H), F@H - 2 dbaroln  2H) | 2 38 -2.30 (m 2H), 2.05 (s, 3H), 1.54-
1.39 (m M. 0.85 (t, 3H) 10 LCM5 mz 414 ESI
Exanpl e 3 hyI %ﬂ(“gm(afff\f-(: (2 am n o-4-methyl-6-(pen tylanmin o)p yr
i mdin-5- y—ldlpr Ophyﬂra: ed-chloride

(di nmet hyI am no) acet am do) net hyl ) phenyl ) acetate N
Ka2CO potassium Carbonafe

NaHCO; sodium hydrogen carbonate
TEA triethylamine
MeCN acetonitrile
Pd/C palladium on carbon
20 T3P 1-propanephosphonic acid cyclic anhydride
DMAP  4-dimethylaminopyridine
PS-TBD  polystyrene bound 1,5,7-triazabicyclo[4.4.0]dec-5-ene
MTBE tert-butyl methyl ether
DIBAL-H diisobutylaluminium hydride
25 Pd-118 1,1'-Bis(di-tert-butylphosphino)ferrocenepalladium(1I) chloride
KOH potassium hydroxide

sat. saturated
aq. aqueous
Ei.O diethylether

30 DMA N,N-dimethylacetamide
TMS-Cl  trimethylsilylchloride

cone. concenirated



150 (i) Methyl

2-(3-((N-(3-(2-am no-4-net hyl-6-(pentyl am no) pyri m di n-5-yl) propyl)-2
- ch lor ] net hyl ) phenyl ) acet ate The produ | e
1 (0.19) ﬁggg@gﬁ@%ed in MeCN (10nL) and chl oroacetyl %&:ﬁ{sggq&ggiéﬁp
(0.027g) was added. The reaction m xt u(%e was stirred for 16h and the
sol vents 20evaporated to give the subt e conpound whi ch was used

w thout further purification. WD 2009/067081PCT/ SE2008/ 051334 68

LC-M5 I niz 490 ES! glgjﬁ%NrEth I

2- (3- ((N- (8- (2- anf N BPREEINFL- 6- (pent yl ani no) pyri ni di n-5-yl) propyl)- 2
- (di et hyl am no) gggt am do) net hyl ) phenyl ) acetate 5 The product from
step (i) (0.1g) was dissolved in MeOH and di net hyl am ne (2Min MOH,
0.61m) wdnaddedM"PES reaction nmixture was stirred for 72h at rt,
the sol veRys were, gyaporated and the residue purified by RPHPLC to
give the title conpound 24ng. NVR (DMSO-d6): 87.35 -7.21 (m 1H),
7.21 -2 0M8m 3HmassGp@lron@t®9 (m 1H), 5.54 - 5.47 (m 2H), 4.46 (s,

1H), 3.67 . 1IH) , 3.63 (s +.3.89.(s, 4H),. 3.30 - 3.21 2H) ,
Fob 05 -5 Fy5op o) Beeoltiae-ysdigstyaljdidsiposbhbiinpigtaresridnb Bt o
2H), 1. 98 HATU 1H) O-(Y-desbezotliatod-1 )-N NN, NLtebrdmethyMirdn(uih hedmfluordpkddphate
1.19 (m %Is—}g 0.86 (t, 3H) LC-N5 nilz 499 ESI Exanple 4 15Met hyl

2- (4- ( (N (F2- antAesphers chenyiqal donissting eteln o) p yr imidin-5-yl)pr op
yl)-2- (digget hyl agbaghapplasidebielmsl) phenyl) acetate 0 The title
conpound was_prepared by fhe nmethod of Exanple 3 using the product

fr om BeanpiMR2 anauddse magptiepesonanse ani ne. 20NVR (DVSO-d6): 87.22 (dd,
2H), 7.17 -7.11 (m 2H), 6.20 - 6.11 (m 1H), 5.53 - 5.47 (m 2H),
4.45 (s, 2H), 3.65 (d, 2H), 3.60 (s, 3H),

Instrument Details:

o XRPD - PANalytical CubiX PRO machine in @ - & configuration over the scan
s range 2° to 40° 20 with 100-second exposure per 0.02° increment. The X-rays
were generated by a copper long-fine focus tube operated at 45kV and 40mA. The
wavelength of the copper X-rays was 1.5418 A . Data was collected on zero
background holders on which ~ 2mg of the compound was placed. The holder was
made from a single crystal of silicon, which had been cut along a non-diffracting
20 plane and then polished on an optically flat finish. The X-rays incident upon this

surface were negated by Bragg extinction.

Example 1
Methyl 2-(3-((3-(2-Amino-4-methyl-6-(pentylamino)pyrimidin-5

25 ylpropylamino)methyl}phenyl)acetate
NH,
NJ\F:
= N/\/\/

H
o
\KOB\I



3.27 -3.20 (m 2H), 3.04 (s, 2H), 2.30 - 2.20 (m 2H), 2.19 - 2.13
(m 7H), 2.02 (s, 2H), 1.99 (s, 1H), 1.64- 1.54 (m 1H), 1.53 - 1.42

m 3H), ; m 5H), 0.86 (t, 3H). LC- M8 m | 25
W0 20001 0SYBRIBATL, 00k 0b1534 69 (Exanle)e 5 (S)- Met hylp%T%%?"“%”%

1- (24(3-(2-am no-4-met hyl-6-(pentyl am no)pyri m di n-5-yepropyl) (3-(2-
met h oxy-2-oxoeth yl)ben zyea mn o)-zﬁ%xoet h yl)p yrr olidine-2-carb
oxyl ate NH, NN CA JL f -N\

(i) 6-Methyl-N4-pentylpyrimidine-2,4-diamine

2-Amino-4-chloro-6-methylpyrimidine (10g) and pentylamine (20ml) were combined in

dioxane (100mL) and refluxed for 42h. The solvents were evaporated, the product taken up

in DCM, washed with water, sat. sodium bicarbonate solution, brine, dried, and the solvent
s evaporated to give the subtitle compound 8.3g.

LC-MS m/z 195 ESI

(ii) 5-lodo-6-methyl-N4-pentylpyrimidine-2,4-diamine
A solution of iodine (11.92g) in DCM (300mL) was added to a stirred mixture of the

10 product from step (i) (8.3g) and sodium hydroxide (3.42g)} in water (200mL). The reaction
mixture was stirred at rt overnight. The organic layer was separated and washed with
sodium metabisulfate solution, then brine. The combined organic layers were dried, and
the solvent evaporated under reduced pressure. The product was purified by
chromatography eluting with DCM:MeOH; 95:5 to give the subtitle compound 11g.

15 LC-MSm/z 321 ESI

(iif) tert-Butyl 3-(2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)prop-2-
ynylcarbamate
tert-Butyl prop-2-ynylcarbamate (7.27g) was dissolved in THF (50mL), briefly purged
20 with nitrogen then copper(l) iodide (0.298g) was added. The reaction mixture was stirred
for 30min then the product from step (ii) (5g), tetrakis(iriphenylphosphine)palladium{(0}
(0.903g) and TEA (10mL) were added. The reaction mixture was heated at 70°C for 20h
then cooled to rt. The organic layer was washed with water and brine and the solvent
evaporated under reduced pressure. The residue was taken up in MeOH and purified via
25 SCX resin. The product was further purified by chromatography eluting with DCM:MeOH
95:5 to give the subtitle compound 3.7g.
LC-MS nv/z 348 ESI

(iv) tert-Butyl 3-(2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)propylcarbamate
30 The product from step (iii) (3.7g) was dissolved in EtOH (100mL}) then 5% Pd/C (300mg)
was added. The reaction mixture was hydrogenated at 3bar for 16h. The catalyst was

removed by [iltation and the solvent evaporated to give the subtitle compound 3.8g.



5 H NVR DVMBO-d6 @O0C;, 87.33 -7.19 (m 1H), 7.19 - 7.03 (m 3H), 5.80
- 5.70 (m 1H), 5.21 -5.12 (m 2H), 3.68 -3.51 (m 6H), 3.45 - 3.21

(m 5H),

1.71 (m

6H), 2.33 -222 2H), 2.00 _ 1, 84-
g‘fiﬁ%“"f"’ 7598121(2]5 (;? 4H), 1.34- 1.(2]2 (:? 6H) , 6’&@’8‘3?‘4{6?’0%’1%64

10 LC-M5 mz 583 ESI Exanple 6 Methyl 2-(3-((N-(3-(2-amn
0-4-nmethyl-6-(pentylamn o)p yr inidinS-yl)pr op yl1)-2-(4-
nmet hyl pi perazi n-1-yfl acet am do) net hypphenypacet at e NN

LC-MS m/z 352 ESI

(v) 5-(3-Aminopropyl)-6-methyl-N4-pentylpyrimidine-2,4-diamine

The product from step (iv) (3.8g) was dissolved in DCM (100mL) and TFA (35 mL) and
the reaction mixture stirred at rt for 16h. The solvent was evaporated and the residue taken
up in MeOH. The product was purified via SCX resin to give the subtitle compound 2.3g.
"H NMR (DMSQ-d6): 8 6.79 - 6.71 (m, 1H), 5.51 - 5.44 (m, 2H), 3.27 - 3.19 (m, 4H), 2.38
-2.28 (m, 2H), 2.04 (s, 3H), 1.57 - 1.36 (m, 4H), 1.33 - 1.18 (m, 4H), 0.87 (t, 3H)

LC-MS m/z 252 ESI

(vi) Methyl 2-(3-((3-(2-Amino-4-methyl-6-(pentylamino)pyrimidin-5-
yDpropylamino)methyl) phenyl)acetate

The product from step (v) (1g) was dissolved in THF (30mL) then acetic acid (0.239g,
0.23ml) and methyl 2-(3-formylphenyl)acetate (0.709g) were added followed by MeOIL
(0.5mL). The reaction mixture was stirred at ri for 72h then sodium borohydride (0.1506g)
was added. After 2h a further portion of sodium borohydride (0.0452g) was added and the
reaction mixture stirred for 16h. A further portion of sodium borohydride (0.1506g) was
added and stirred for 2h. The reaction mixture was poured into saturated sodium
bicarbonate solution and extracted with EtOAc. The solvents were evaporated and the
product was purified by chromatography eluting with DCM:MeOH 97:3 to 80:20 to give
the title compound 0.5g.

'H NMR (DMSO-d6): & 7.31 - 7.18 (m, 3H), 7.12 (d, 1H), 6.54 (t, 1H), 5.48 (d, 2H), 3.65
(d, 4H), 3.60 (s, 3H), 3.27 - 3.17 (m, 2H), 2.49 - 2.44 (m, 2H), 2.35 (t, 2H), 2.05 (s, 3H),
1.55-1.39 (m, 4H), 1.29 - 1.16 (m, 4H), 0.84 (t, 3H)

LC-MS m/z 414 ESI

Example 2
Methyl 2-(4-((3-(2-amino-4-methyl-6-(pentylamino)pyrimidin-5-
ylpropylamino)methyl)phenyl)acetate



15 1H NVR DMSO-d6 @®0C, 6 7.34 - 7.19 (m 1H, 7.19 - 7.03 (m 3H),
5 84 - 5.75 (m 1H), 5.20 - 5.11 (m 21-1), 3.61 (s, 4H), 3.36 -3.23
(m 4H), 2.98 - 2.93 (m 70 2H), 2.47 - H) ,
213 (s. W%‘%ﬁ’ﬁ?m, 1.60- 1.47 (m 4H). 1.34- fﬁézf"&]%séjﬁe,
0.86 (t, 3H LCMS mz 554 ESI 5 Exanp e 7 Met hyl
2- (34(N-(3-(2-am no-4-net hyl-6- (pentyl nlno)pyrlnldln 5-yppropyl)-2-(
4- hydroxypi peri di n- 1- ypacet am do) net hyl ) phenyl ) acet at e
NN HOO f 10 1H NVR DVBSO-d6: 6 7.30 - 7.@_,4 (m 4H), 5.81 -5.75 (m
1H), 5.17 (s, 2H), 4.14 (s, 1H, 3.64 - /@ 58 (m 5H), 3.50 - 3.37 (m
1H), 3.37 - 3.22 (m 4H), 3.07 (s, 2H N“2N98 - 2.95 (m 2H), 2.69 -
2.62 (m 2H), 2.33 -2.24 (m 2H), 2.18 2 2H), 2.01 (s, 3H),
1.72- 1.45 (m 6H), 1.43- 1.21 (m 611),) 0786 (t, 311) 15 LG M5 nh
555 ESI Exanple 8 Methyl 2434(2- (4-acdtyl-1, 4-diazep an-1-ye-N

(3-(2-am no-4-nethyl-6- (pentylamn eyp yr imdin-5-yepr
opyf | acet am do) net hyeph en yeacet 20 WO
2009/ 067081PCT1SE20081051334 %

@]

The product from Example 1 step (v) (0.3g) and methyl 2-(4-formylphenyl)acetate
(0.213g) were combined in THF (20mL), acctic acid (0.072g) was added and the reaction
mixture stirred at rt for 16h. Sodium borohydride (0.0677g) and MeOH (3 drops) were

5 added and the reaction mixture stirred for 72h. The solvents were evaporated and the
product dissolved in MeOH and purified by RPHPLC to give the title compound 0.3g.
'H NMR (DMSO-d6): 8 7.28 (d, 2H), 7.19 (d, 2H), 6.58 - 6.54 (m, 1H), 5.50 - 5.45 (m,
2H), 3.64 (5, 3H), 3.61 (d, 2H), 3.29 (s, 4H), 3.25 - 3.18 (m, 2H), 2.47 - 2.40 (m, 2H), 2.38
~2.30 (m, 2H), 2.05 (s, 3H), 1.54 - 1.39 (m, 4H), 1.28 - 1.18 (m, 3H), 0.85 (t, 3H)

10 LC-MS m/z 414 ESI

Example 3
Methyl 2-(3-((N-(3-(2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)propyl)-2-
(dimethylamino)acetamido)methyl)phenyl)acetate

NH,

N’*I\I
S H/\/\/

[ o
/N\)LN

e,

15 ©
(1) Methyl 2-(3-((N-(3-(2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)propyl)-2-
chloroacetamido)methyl)phenyl)acetate
The product from Example 1 (0.1g) was dissolved in MeCN (10mL) and chloroacetyl
chloride (0.027g) was added. The reaction mixture was stirred for 16h and the solvents

20  evaporated to give the subtitle compound which was used without further purification.



A)Ltliw CaNl  1H NVR DMBO-d6: 8 7.40 - 7.02 (m 4H), 6.23- 6.13 (m
1H), 5.57 - 5.46 (m 2H), 4.68 -4.44 (m 2H), 3.71 -3.62 (m 4H),

3.60 (s, , 3.36 (m 4H), 3.30 - 3.23 5(m 5H); 3 ,
2.33 ES, %,2062;{0%?8{2.19 Em 2I|:l)|), 2.04 - 1.92 (En 4H)H? P](f:%ggﬁ)-(]éq.li%m

(n1, 2H), 1.32- 1.19 (m 6H), 0.89- 0(3882 (m 3H LC-MsS mz 596 ESI
Exanpl e 9 i oMet hyl
2-(3-((N-(3-(2-am no-4-net hyl-6- (pentyl am no) pyri m di n-5-yl ) propyl)-2
-(4-(3-
(di nmet hyl a{'rﬁ'M%IBIIZé}BQIE)Sbl per azi n-1-yl ) acet am do) net hyl ) phenyl ) acet at e
1511- INMR DVBO-d6: 7.37 - 6.98 (m 4H), 6.23 - 6.08 (m 1H), 5.57
-5.44 (m 2% 4. 66 ((s 1H), 4.47 (s, 1H), 3.70 - 3.56 (m b5H), 3.42
_3.34 (miipMpthyb243((N-G-Gramigp-4mythyb6{pentplaninpyrimgin-Soylmgopd)-24
(m 12H), (3 : 09, = 1.69- 1.38 (m 6H),
1.34- 1. 1é3121rn}E Eh’&iﬁ?f&ggcst?f%}lg%.lnﬁﬂ%gﬂaeé@aé% _ _ _
2009/ 06708 hPETHBEABEB 10 ( B4 2J ab diswBvadrik MeZBT ERNdimetayiadnclGM in
('\)/S;%/l_ 23& g@é{éﬁf d.gl_n(lg%%snglda%&.%hﬁga% i3 Sl BEUXLATLNR) A o \ i Bra! ) Pr
hydr oxyet Rydrg {wapbiaged hadribe ogsidhe tparifietbdyRPHYLY phginy theatle tcainpound3dmg, JL
f

"H NMR (DMSO-d6): & 7.35 - 7.21 (m, 1H), 7.21 - 7.03 (m, 3H), 6.21 - 6.09 (m, 1H), 5.54

- 5.47 (m, 2H), 4.46 (s, 1H), 3.67 (s, 1H), 3.63 (s, 5H), 3.59 (s, 4H), 3.30 - 3.21 (m, 2H),

0 3.05-3.02 (m, 2H), 2.30 - 2.19 (m, 2H), 2.16 (d, 6H), 2.02 (s, 2H), 1.98 (s, 1H), 1.66 -
1.54 (m, 1H), 1.54 - 1.42 (m, 3H), 1.34 - 1.19 (m, 2H), 0.86 (t, 3H)
LC-MS m/z 499 ESI

Example 4
15 Methyl 2-(4-({(N-(3-(2-amino-4-methyl-6-(pentylamino)pyrimidin-3-yl)propyl)-2-
(dimethylamino)acetamido)methyl)phenyl)acetate

The title compound was prepared by the method of Example 3 using the product from
Example 2 and the appropriate amine.

2 'HNMR (DMSO-d6): § 7.22 (dd, 2H), 7.17 - 7.11 (m, 2H), 6.20 - 6.11 (m, 1H), 5.53 -
5.47 (m, 2H), 4.45 (s, 2H), 3.65 (d, 2H), 3.60 (s, 3H), 3.27 - 3.20 (m, 2H), 3.04 (s, 2H),
2.30 - 2.20 (m, 2H), 2.19 - 2.13 (m, 7H), 2.02 (s, 2H), 1.99 (s, 1H), 1.64 - 1.54 (m, 1H),
1.53 - 1.42 (m, 3H), 1.33 - 1.19 (m, 5H), 0.86 (t, 3H).
LC-MS m/z 499 ESI

Examples 5 — 10 were prepared using the method of Example 3 and the appropriate amine.



1H NVR DMSO-d6: 8 7.37 - 6.99 (m 4H), 6.22 - 6.09 (in, 1H), 5.59 -
5.44 (in, 2H), i04.69 (s, 1H), 4.56 - 4.32 (m 3H), 3.69 - 3.56 (m
5H), 3. 27 wo3eidheton, 4H), 3.20 - 3.14 (m 2H), 2.29 - periB2008051533) ,
2.01 (d, 4H), 1.64- 1.42 (m 5H), 1.34- 1.14 (m 5H), 0.86 (t, 3H)
LG MS in/fz 529 ESI |Is Exanple 11 Methyf

44( 3- ( 2- am no- 4- et hy1- 6- (pentyl am no) pyri m di n-5-yepropyl ) (3-(2-
nmet hoxy- 2- oxoet hypbenzypam no) - 4- oxobut anoate WO

2009/ 067081PCT/ SE2008/ 051334 73 NH, NN O f O The product from
Exanple 1 (61ng), nono-nethyl succinate (23.4ng) and TEA (0.062 m)
wer e di ssddxaegplé m DCM (15ml) t hen HATU (61. 7ng) was added The

resul ting u i st.irred at The. nt s
evapor at oo PRI 437412 B LR RS T Ean e s R b
was puri f ingdh&y- RE’i‘RﬂQlﬁﬁn@ﬂfaﬁﬁﬁb)til@xdetH)llEyﬁQﬂ[ﬁBﬁﬂéfBﬂca&E0@1ﬁ9| orl ess
gum 32ng. i H NVR DVBO-d6: .36 - 702N%m 4H), 6.24 - 6.09 (m
111), 5.55 -5.46 (m 211), 4.63 -4.42](m 2H), 3.71 -3.51 (m 811),
3.29 - 3.19 (m 4H), 2.71 -2.62 (m 2H, .32 - i02.17 (m 2H), 2.00
(s, 311), 1.60- 1.42 (m 411), 1. 34- : gfi~-5H, 0.89 - 0.80 (m

411) LC-Ms rniz 528 ESI Exanpl thyl 2-(3-((N-(3-(2-amn
0-4-meth yl-6-(pen tylamn o)p Ne/mdnSyl)pr op yl)-4-
15(d|IIIethyIaMtIO)bIItaIIaMg@) HyDphel | yi ) aCet at e

0

5 o}
11—1 NMR DMSO-dg @90°C; § 7.33 - 7.19 (m, 1H), 7.19 - 7.03 (m, 3H), 5.80 - 5.70 (m,
1H), 5.21 - 5.12 (m, 2H), 3.68 - 3.51 (m, 6H), 3.45 - 3.21 (m, SH), 2.98 - 2.92 (m, 6H),
2.33-2.22 (m, 2H), 2.00 (s, 4H), 1.84 - 1.71 (m, 3H), 1.59 - 1.45 (m, 4H), 1.34 - 1.22 (m,
6H), 0.86 (t, 3H)

10 LC-MS nvz 583 ESI

Example 6
Methyl 2-(3-((N-(3-(2-aminoc-4-methyl-6-(pentylamino)pyrimidin-5-yl)propyl)-2-(4-
methylpiperazin-1-yl)acetamido)methyl)phenyl)acetate
NH,
N)\[N
R

H
o]

O

15

"H NMR DMSO-dg @90°C; 5 7.34 - 7.19 (m, 1H), 7.19 - 7.03 (m, 3H), 5.84 - 5.75 (m,
1H), 5.20 - 5.11 (m, 2H), 3.61 (s, 4H), 3.36 - 3.23 (m, 4H), 3.08 (s, 2H), 2.98 - 2.93 (m,



WO 2009/ 067081PCT/ SE20081051334 74 To a stirred DCM (15nL) sol ution
of the product from Exanple 1 (58ng), 4- (dinmethylam no)butyric acid
hydr ochl orwdeo@a808ng) and TEA (0. 059nL) was added HATECEBE82008091334
under nitrogen. The resulting solution was stirred at it for 16h. The
sol vent was evaporated and the residueygvas taken up in MeOH and the
crude product 5 purified by RPHPLC to afford the title conpound 5ng.
111 NVR DMBO-d6: 57.37 -7.21 (m IH, 7.19- 7.10(m 1H), 7.08 - 7.03

2H), 6182 2. b, : & | -1 4y 4
0,73 70 2o 8 1l s Qa8 b 2 RS er T niplr s MBS
2.30 (m 2ZH),0.86GBH) 2.14 (m 4H)., 2.09 (s, 4H), 2.04 (s, to 2H), 3H)

615.H§9:9 f)_séesi(kﬁ[b-Mslmfé%-fS“%S?? (in, 2H), 1.57- 1.42 (m 4H), 1.33- 1.18 (m

5 Example 7
Methyl 2-(3-((N-(3-(2-amino-4-methyl-6-(pentylamino)pyrimidin-3-yl)propyl)-2-(4-
hydroxypiperidin-1-yl)acetamido)methyl)phenyl)acetate

NH,

A

g

Ry N/\/\/
HO
O
\Q\I\)J\N

H
05 ;
o

1H NMR DMSO-dg: & 7.30 - 7.04 (m, 4H), 5.81 - 5.75 (m, [H), 5.17 (s, 2H), 4.14 (s,

10

1H), 3.64 - 3.58 (m, 5H), 3.50 - 3.37 (m, 1H), 3.37 - 3.22 (m, 4H), 3.07 (s, 2H), 2.98 -
2,95 (m, 2H), 2.69 - 2.62 (m, 2H), 2.33 - 2.24 (m, 2H), 2.18 - 2.08 (m, 2H), 2.01 (s,
3H), 1.72 - 1.45 (m, 61), 1.43 - 1.21 (m, 6H), 0.86 (t, 3H)

15 LC-MSm/z 555 ESI

Example 8
Methyl 2-(3-((2-(4-acetyl-1,4-diazepan-1-yl)-N-(3-(2-amino-4-methyl-6-
(pentylamino)pyrimidin-5-yl)propylacetamido)methyl)phenyl)acetate



LC-M5 mz 527 ESI Exanple 13 Met hyl

2-(3-((N-(3-(2-am no-4-net hyl-6- (pentyl am no) pyri m di n-5- 15yl )pr op
yl)meth ylsul Ldo) met hyl ) phenyl )acetate To a stir | uti on of
t he produc"?Hrz{]Og& gnpl e 1 (70ng) dissolved in DCI\/Ivvasrng‘gggm%flm
met hanesul fonyl chloride (16pl) and TEA (28.3gl1) under nitrogen. The
resulting solution was stirred at it fBr 16h. The solvents were
evaporated, the residue redissolved in MeOH and the crude product was
purified by RPHPLC to afford the title npound 32ny. 1H NVR DMSO d6:
57.33- 7.27 (m 1H, 7.23 - 7.15 (m % , 6.14 - 6.07 (m 1H), 75
3.12 (m 2H), 2.94 (s, 3H), 2.20 - 2.1 (fn 2H), 1.92 (s, 3H), 1.51 -
1.40 (m 4H), 1.32 - 1.19(rg|=<5|—|), 0. N SHNC- M5 nlz 492 ESI 5
Exanpl e 14 Met hyl N H

2- (3- ((N-(3-(2-am no- 4- met hy146- (peqt yl am no) pyri m di n-5-yl) propyl)-1
- methyl-1Himd azole-4-su |f met hyl ) phenypacet ate NN 10
To a stirred solution of the produ rom Exanple 1 (80ng) dissolved
in DCM (5nL) was added 1-nethyli azol e-4-sul fonyl chloride (38.4ng)
and TEA (0.032nL) under nitrogen. JThe resulting solution was stirred
at rt for 16h, the sol vents wer8yevaporated and the residue

redi ssolved in MeOH and the crude product purified by RPHPLC to
afford the title conpound 69ng. 151H NVR DMSO-d6: 7.83 -7.81 (m
1H, 7.78- 7.76 (m 1H), 7.33 -7.10 (m 4H), 6.07 - 6.02 (m 1H),

5.48 (s, 2wk BRSO 3740 -3 Aol 5363 - 815t §1), 387 - 546080, (i), 3D
4.68 - 4.44 (m, 2H), 3.71 - 3.62 (m, 4H), 3.60 (s, 4H), 3.48 - 3.36 (m, 4H), 3.30 - 3.23
s (m, SH),2.68 (s, 3H),2.33 (s, 3H),2.31-2.19 (m, 2H), 2.04 - 1.92 (m, 4H), 1.52 - 1.42
(m, 2H), 1.32- 1.19 (m, 6H)}, 0.89-0.82 (m, 3H)
LC-MS m/z 596 ESI

Example 9
10 Methyl 2-(3-((N-(3-(2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)propyl)-2-(4-(3-
(dimethylamino)propyl)piperazin-1-yl)acetamido}methyl)phenyl)acetate

NH

b

N N IN

KL T N/\‘/\/
H
N

QO

0. i
O

s "HNMR DMSO-dg: §7.37 - 6.98 (m, 4H), 6.23 - 6.08 (m, 1H), 5.57 - 5.4 (m, 2H),

~~

4.66 (s, 1H), 4.47 (s, 1H), 3.70 - 3.56 (m, 5H), 3.42 - 3.34 (m, 2H), 3.29 - 3.21 (m, 4H),
3.11-2.99 (m, 2H), 2.40 - 2.14 (m, 12H), 2.10 (s, SH), 2.09 - 1.97 (m, 3H), 1.69 - 1.38
(m, 6H), 1.34 - 1.18 (m, 5H), 0.93-0.77 (m, 3H)



3.25 - 3.11 (m 4H), 2.14 - 2.07 (m 2H), 1.85 (s, 3H), 1.49- 1.39
(m 2H), 1.40- 1.17 (m 6H), 0.85 (t, 3H LC-M5 'Biz 558 ESt+ 20
Exanple 1 | 2-(4-((N-(3-(2-am no-4-nethyl-6-(pen ] r
i midin -5-5\75%@%8195&)-24(2- met h oxyet hyl ) (et hyeam n #ﬁ@@@%ﬁﬁ
o)nethyl)p h en yl)acet ate WD 2009/ 067081PCT/ SE2008/ 051334 76 The
title conpound was prepared by the netPod of Exanple 3 using the
product from Exanple 2 and N-(2-net hoxyet hyl ) net hyl am ne. 51H NMR
DMSO-d6: 6 7.27 - 7.10 (m 4H), 6.18- 6.10 (m 1H), 5.54 - 5.46 (m
21), 4.67 {GM3mp62583h5 (s, 1H), 3.67 - 3.61 (m 2H), 3.59 (s, 3H),
3.41 (t, 1H), 3.29 - 3.20 (m 8H), 3.16 (s, 1H, 3.12 (s, 1H), 2.59 -
2.53 (m 1H, 2.30 - 2.17 (m 5H), 2.01 (d, 3H), 1.62- 1.41 (m 4H),
1.33 - 1. Example BH), 0.86 (t, 3H) LC-M5 Ink 543 ES! 10 Exanple 16
Met hyl

2- (3= (N (403 A HB- G- Gry 4 an (Bt oA B sy i 2B I SR ob ') - 3

- (di mt hyHyar éRykg))Rhet@pl)@nid)dteiachio))Rt iy iphen fiRitetitd a cet ate

/NLHz
N |N
\ N/W
H
O

HO N IL\)J\N

THNMR DMSO-dg: 5 7.37 - 6.99 (m, 4H), 6.22 - 6.09 (m, 1H), 5.59 - 5.44 (m, 2H),

10 4.69 (s, 1H),4.56 -4.32 (m, 3H), 3.69 - 3.56 (m, 5H), 3.27-3.21 (m, 4H), 3.20 - 3.14
(m, 2H),2.29 - 2.18 (m, SH), 2.01(d, 4H), 1.64 - 1.42 (m, 5H), 1.34 - 1.14 (m, SH), 0.86
(t, 3H)
LC-MS m/z 529 ESI

15 Example 11
Methyl 4-((3-(2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yDpropyl)(3-(2-

methoxy-2-oxoethyl)benzyl)amino)-4-oxobutanoate



0 15 The product from Exanple 1 (80ng) and 3-(di et hyl am no) propanoi c
acid hydrochl oride (45ng) were conbined in DCM (5nL) then TEA (73ng)
and HATU (W0ko®)swet € added. The reaction m xture was $crfske@s/adizist
for 16h. The sol vents were evaporated, the residue dissolved in MeOH
and purified by RPHPLC to give the tityﬁméonpound 32ng. WO

2009/ 067081PCT/ SE2008/ 051334 77 1H NWR Od6: 8 7.37 - 7.02 (m
4H), 6.24 -6.11 (m 1H), 5.55 - 5.45 (m 2H), 4.62 - 4.39 (m 2H)
3.69 -3.62 (m 2H), 3.59 (s, 411), 3.2%u; 3.18 (m 4H), 2.47 - 2.34
(n, 2H), 2.30 - 2.20 (m 2H), 2.13 (s, 3H), 2.08 - 1.95 (m 6H),
1.57- 1.44 (m 4H), 1.32- 1.19 (m 5H), 0.86 (t, 311) 5 LG M5 nVz 513
ESI Exanple 17 Methyl 2-(3- ((4-(2- NG-4<Treth y1-6-(p en tyla m
ino)pyr imid in-5- yl)b u ﬁylan1&n met h yl)p h enyl)acet ate

NH2 N 10 (i) Benzyl &
4-(2-anino-4-nethy1-6-(penty|aﬁ?hg}
Benzyl but-3-ynyl carbamate (0.%
briefly purged with nitrogen an
The reaction m xture was stirredjfor 1530m n, the product from
exanple 1 step (ii) (0.79), ki s(triphenyl phosphi ne) pal | adi un{0)
(0.126g) and TEA (5nL) were addgd. The reaction m xture was heated to
70C for 16h. The reaction m xture was cooled to rt and the organic

| ayer washed with water and brine. The organic |ayer was evaporated
under red d A ' fa.

11t at o as PerbE R e i L R B kI AR hnle K bR B g T
chr omat ogmapivgreaidsalivecign INCMH 1 DEMUNMBHEATO %6 BYmg)ovagi added, Abe sublting | e

d 0. . LG 9 S i 5-(4- Am 1) - 6- hyl - N4-
Soro P Qoo b STl 139 65 >mng Cilds3e e o APRAREL ok g TGS Bk U P
di ssol ved i McEtHid(iROdudle progitct 54 Hct fed(bRRHPLA o a2frdhe kHtlé bothpouna sas

added. The rfagtion xture was hydrogenated at 4 bar overnight. The
cat al yst W8 F i et "% f then 20% Pd(OH) 2/ C (100 ng) in EtOH (5mnl)

was added gy kNSVSO-dg: 57.36 - 7.02 (m, 4H), 6.24 - 6.09 (m, 1H), 5.55 - 5.46 (m, 2H),

rimdin-5-yl)but-3-ynyl carbamat e
was dissolved in THF (20 ),
pper (1) iodide (0.042g) was added.

4.63 -4.42 (m, 2H), 3.71 - 3.51 (m, 8H), 3.29 - 3.19 (m, 4H), 2.71 - 2.62 (m, 2H), 2.32 -
10 2.17 (m, 2H),2.00 (s, 3H), 1.60 - 1.42 (m, 4H), 1.34 - 1.18 (m, SH), 0.89 - 0.80 (m, 4H)
LC-MS m/z 528 ESI

Example 12
Methyl 2-(3-((N-(3-(2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)propyl)-4-

15 (dimethylamino)butanamido)methyl)phenyl)acetate



WO 2009/ 067081PCT/ SE2008/ 051334 78 reaction m xture hydrogenated at
4bar for 3h. The catalyst was filtered off and the solvents

evapor at eqybgmg;ogﬁ,sf he subtitle conpound 0.06g. LC MS pg/spfsfedas
S(iii) Methyl 2-(34(4- (2 am no- 4- net hy1- 6- (pentyl am no) pyri m di n- 5-

yl)butyl amin o)met h yl)ph en yl)a a te To the product of step
(ii) (0.06g), nethyl 2-(3-fornylphenyeacetate (0.0403g) and acetic
acid (0.0136g) in THF (10rrL) was added sodi umtriacet oxyborohydride

0. 1102 .e stlrr e.splvents
\(Ner e evg?oérroei‘t zafegﬂ’?l‘{‘ g@“ﬁé’ féh%n \i{’\%ﬁﬁlprogg?t & 1|€xang}é€h(5t8§1§)ﬂffl ed and
purified \(ﬂlﬂie&@)ﬁnﬁlﬁ@bﬂtynb haa hfﬂ?bEHL@ideQZ@Emg) ztddeTEAt(O esmrnpwmddcﬁmg
LC- M5 I nk 428 ESI mpl e .18 15(S) - th I no 4- 1(11 hydr
oxyhep t aM\TQ %deé‘/‘r%tr?ﬁf‘h ‘36 Sﬂl”ﬁ‘o Wa% ra]rﬁ]“nT

o) met hyl) phven vyels)eaﬁi%ﬁfﬁécﬁand the(ﬂeéldﬁé;w)./asttﬁlfén qﬁﬂedl-@@ﬁd’tﬂe ehdepRUla a
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Example 13
Methyl 2-(3-((N-(3-(2-amino-4-methyl-6-(pentylamino)pyrimidin-5-
15 ylpropyl)methylsulfonamido)methyl)phenyl)acetate

To a stirred solution of the product from Example 1 (70mg) dissolved in DCM was added
20 methanesulfonyl chloride (16pl) and TEA (28.3pul) under nitrogen. The resulting solution
was stirred at rt for 16h. The solvents were evaporated, the residue redissolved in MeOH

and the crude product was purified by RPHPLC to afford the title compound 32mg.
1H NMR DMSO-dg: & 7.33 - 7.27 (m, 1H), 7.23 - 7.15 (m, 3H), 6.14 - 6.07 (m, 1H),
5.52 - 5.47 (m, 2H), 4.30 (s, 2H), 3.67 (s, 2H), 3.58 (s, 2H), 3.28 - 3.20 (m, 2H), 3.19 -



79 (S)-tert-Butyl 3-(benzyl ((S)-1-phenylethyl)am no)heptanoate
n-Butyllithium (2.5Min hexanes, 27.66m) was added to a stirred

sol ution zyl - 1- phenyl et hanam ne (15.59g) in at
- 78C. Theqltyg(z@ O(G)Nﬁﬁ{r:l xture was stirred for 30 mlls thgﬁlﬁsﬁsﬂ%%?%%ct
fromstep (i) (8.5 ¢g) in THF (50 nm.) was added and 5 the reaction
mxture stirred for 2h at -78C. The mi%ture was quenched with sat.
NH4Cl sol ution and warnmed to rt. The product vvas partl ti oned between

Et 0OAc and water, the organic 59 er, dried, and

evapor at ed: 121k 30s7-846 ikl b r¥#%@mgﬂbd%dw%}%&%dg‘ﬁ@ﬁ% 1#3 ng
W th 5% Eth,gc%ﬂ NS SQQ@Q;aﬂ@) to give the subtitle conpound 12.7g. 10111
NMR ( CDC13) 439 15 (m 10H), 3.87 -3.70 (m 2H), 3.48 (d,

1H), 3. SSLQI\CL‘Slm(Zrﬂ%ﬂSi 1.99- 1.78 (m 2H), 1.53 (s, 3H), 1.39 (s,
9H), 1.36- 1.14 (m 6H), 0.88 (t, 3H) LCMs rn/z 396 ES! (iii)
(S)-3-(Benzyl ((S)-1-phenyl ethyl)an no)heptanoic acid 15 The product
from stsep Hxainpld 142 g) was di ssol ved in DCM (40rrL) and TFA (2 nlL) and
t he reacti u rred for 24h, The so]ven vaporated to
Give the SBEI T EHIBHIGbT A g e By N G 1S OB T 5y DPSESBE - Ben
zyl ((S)- IndihylerH Y etaboly 4) @ofla8)ddgREth§Nphenit@detakbe product from step
(ii1) (12 g) was dissolved in THF 120rrL§ and bor anet et rahydr of uran
conplex (1IMin THF, 132.3nl) added dropwi se. The reaction m xture was
stirred at rt overnight then MeOH was added fol |l owed by 2M HC1
(20nL). The m xture was evaporated an'gl){he resi due taken up in MeOH
and purified via SCX resin and the 25 J € i due was further purified
via col umm chromat ography eluting w hY1ONZ0% BtOAC in i sohexane to
give the subtitle compound 6g. -1 N (&DClB) 6 7.45 - 7.13 (m
10H), 4.00 - 3.91 (m 1H), 3. JF1H), 3.69 (d, 1H), 3.56 -3.43 (m
1H), 3.27 -3.15 (m 1H), 2.84 - 7O’L m1H), 2.61 (s, 1H),

to  To a stirred solution of the product from Example 1 (80mg) dissolved in DCM (5mL) was
added 1-methylimidazole-4-sulfonyl chloride (38.4mg) and TEA (0.032mL) under
nitrogen. The resulting solution was stirred at rt for 16h, the solvents were evaporated and
the residue redissolved in MeOH and the crude product purified by RPHPLC to afford the

title compound 69mg.

15 ]HNMR DMSO-dg: 6 7.83 - 7.81 (m, 1H), 7.78 - 7.76 (m, 1H), 7.33 - 7.10 (m, 4H),
6.07 - 6.02 (m, 1H), 5.48 (s, 2H), 4.28 (s, 2H), 3.71 (s, 3H), 3.64 (s, 2H), 3.58 (s, 3H),
3.25-3.11 (m, 4H),2.14 - 2.07 (m, 2H), 1.85 (s, 3H),1.49-1.39 (m, 2H), 1.40-1.17
(m, 6H), 0.85 (t, 3H)

LC-MS m/z 558 ES+

Example 15
Methyl 2-(4-((N-(3-(2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)propyl)-2-((2-
methoxyethyl)(methyl)amino)acetamido)methyl)phenyl)acetate



1.77- 1.63 (m 1H), 1.55 (s, 2H), 1.47- 1.20 (m 8H) 0.93 (t,
3H) 30 LCGMs mz 326 ESI (v) (S)-3-Amn oh ep tan-1-ol

200910670 8/ 051334 80 A solution of the prod p
(iv) (59) %Bg&@&?ﬁ@%@ (0.5g) in EtOH (25nL) was hydrogg(rélgt %d‘ﬁ %Eﬁ
5bar at rt for 5 days. A further portion of 5% Pd/ C (1.5g) was added,
and the reaction m xture hydrogenated {hder 5 bar at rt for a further
1 day. The reaction mxture was filtered and the solvent evaporated
'to give the subtitle conpound 1.8g. 5H I\M? (CbC13); 53.89 - 3.74 (m
2H), 2.94 - 2.84 (m 1H), 2.79 - 2.41 *3H), 1.70 - 1.60 (m 1H),
1.55 - 1.38 (m 2H), 1.39- 119(m5H)N .96 - 0.83 (m 3H (vi)
tert-Butyl XN

3- (2-am no- 4-chl oro- 6- met hyl pyri m di n- 5- yept op- 2- ynyl car banat e
tert-Butyl prop-2-ynylcarbamate (|3. §109)
4- chl or 0- 5- i odo- 6- net hyl pyrproii2- ne la (1.8g) and

bi s(tri phenyl phosphi ne) pal | adi un{| hl ori de (0.469g) were conbincd
in TEA (100nm.) The reaction mifxt was purged with nitrogen gas for
3m n then copper(l) iodide 872643 added. The resulting m xture was
stirred at 70C for 16h, then cooled to rt and filtered. The filtrate
was washed with water and brine, dried and the sol vents evaporat ed.

The crude TRYQE tc&hpcy\@a “dlls %&%ﬁé@@y 'tl{k &/&Q&ﬂ 290 Able 3 lféﬁigqhé pl%qualmohl

acetic acid 15 purified by SCX and further purified

chr omat ogrlﬁcpmyleeﬂmﬁu @m@%&@@iﬂlmmlms% Amoni a (714) in DCIVI to
afford thg_subtitl e conpound 1H NVR DMSO-d6; 87. 33 I—?VS
4.01 -3. 93HNMRIPMSOzdese 7 - 72Wm ARD56.48 - 64(m, 1H)0. 3% 5. ’L@{

mz 297 ES Vi Y

3 (2 am a7 Ga By drSG niiak 73 S A9 B30 A A G P 22 R0
op CI2 ynf WH)A3. lcb(saErHa, 31 FheHpradud. 53 oMbt EB%( 2i1y (1|6126|11n,1(;2).018(;dd3mjae
product from step n butan-I-o0 5nmL) an
reacted i é(? @%I mgém%alp? é%%rg')%&ed#) The solvents were 25
evapor at ed,c-M¥Pmz23¢gpde product was purified by chromat ography,
eluting with 5% MOH in Et0OAc to afford the subtitle conpound 170ny.
LC-Ms Wz 392 ESI (viii) (S)-tert-Butyl 3-(2-am no-4-(1-hydr
oxyhept a”‘E@(ale"l‘é‘ld"O) - 6- net hyl pyri m di n-5- 30yl ) propyl car banat e

Methyl 2-(3-((N-(3-(2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)propyD)-3-

(dimethylamino)propanamido)methyl)phenyl)acetate
NH

2
N)\N
x [ N
H

O
\T/\)J\N

Q
15 The product from Example 1 (80mg) and 3-(dimethylamino)propanoic acid hydrochloride
(45mg) were combined in DCM (5mL} then TEA (73mg) and HATU (101mg) were added.
The reaction mixture was stirred at rt for 16h. The solvents were evaporated, the residue

dissolved in MeOH and purified by RPHPLC to give the title compound 32mg.



WD 2009/ 067081PCT/ SE2008/ 051334 81 The product fromstep (vii)
(100mg) and Pd/C (30ng) in EtOH (5nL) were hydrogenated under 3 bar

at rt for JghogopbRsratal yst was filtered off and the selyRRiosws1334
evaporated to give the subtitle conpound 76 ng. LC-MS nVz 396 ESI 5

(ix) '

(S)-3-(2- Am no-5-(3-am nopropyl)-6- rretWyI pyri m di n-4-yl am no) hept an-
1 -ol The product fromstep (viii) (76ng) was dissolved in DCM (5nlL)
and TFA (§11E) and the mi xture stirred at rt for |h. The solvent was
evapor at ed ReIPMSEX-d1 & Trrelt -k 2. i3 Sulde1 i (. NEOH - § 535 fmdH), 4.62 -

purified by SCX, The product s, di ssolv [ HF (10 then i

P i m hyRAO0R) BB 2eh b ot £ COBM § herc- A ethD. 108 -edder OF)
m xture wasigherdrgh, benrefd Wxsmen.ok b1 oshe, 619) 18Ity 48he48Y,ap0r-at Bdniand
the crude 3rooducc{&(qhuri)’fi ed(ld’by )%PHPLC tg éffjérd thé\qgubti%il e pr O%S(Ct’
40ny. LC- NEDDAS @9&)5& 15(x) (S)- Met hyl

2- (4- ((3- ((2~a4 ho- hydr oxyhept an- 3-yl am no) - 6- net hyl pyri m di n-
5-yl )prsop}l%%@nlg?nsg?%ﬁ)phenyl )acetate To a solution of the product
fromstep (ix) (57mg) in THF (5nL) was added (4- fornyl phenyl)acetic
acid rret\rll\fg es:le[7 (51ng) and acetic acid (0.011 nL). The resulting
m xture MBS t'ed for 5h, sodiumtriacet oxybor ohydri de (90ng) was
added and MaRyRO(RgH(2-aheth SGmsh@H-@ehtyiatindlpyFimifi@ars-16h. TEA
(0.013nm.) was added _and the reaction m xture stirred for a further
2h. The sdbbBirlamipayactaylipiisnabasgtate he resi due redissol ved in MeOH
and purified by RPHPLC to afford the tighe conpound 2. 7ng. 1H NWVR
DVSO-d6: 87.28 (d, 2H), 7.20 (d, 2H), Nqup - 6.03 (m 1H), 5.53 (s,

2H), 4.53 |
o ™ N/\/\/
H
~o
NH

(1) Benzyl 4-(2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yl}but-3-ynylcarbamate
Benzyl but-3-ynylcarbamate (0.666g) was dissolved in THF (20 mL), briefly purged with
nitrogen and copper(l) iodide (0.042g) was added. The reaction mixture was stirred for

15 30min, the product from example 1 step (ii) (0.7g), tetrakis(triphenylphosphine)
palladium(0) (0.126g) and TEA (5mL) were added. The reaction mixture was heated to
70°C for 16h. The reaction mixture was cocled to rt and the organic layer washed with
water and brine. The organic layer was evaporated under reduced pressure, MeOH added
and the solid filtered off. The filtrate was purified via SCX resin then further purified by

20  chromatography oeluting with DCM:MeOH (95:5) to give the subtitle compound 0.4g.
LC-MS m/z 396 ESI

(ii) 5-(4-Aminobutyl)-6-methyl-N4-pentylpyrimidine-2,4-diamine

The product from step (1) (0.2 g) was dissolved in EtOH (20mL) then 5% Pd/C (100mg) in
25 EtOH (5mL) was added. The reaction mixture was hydrogenated at 4 bar overnight. The

catalyst was filtered off then 20% Pd(OH)./C (100 mg) in EtOH (5ml) was added and the



(m 1H), 4.19 - 4.09 (m 1H), 3.64 (s, 3H), 3.61 (s, 2H), 3.42 -
(m 2H), 3.30 25 3.28 (m 2H), 2.40 - 2.31 (m 2ro 2.06 (s,

1. 703‘7—@’ Eﬂgﬂ,@l 2H), 1.56- 1.39 (m 4H), 1.31 - 1,18 f5hs/day

3
5
4 (s Mz 458 ESI Exanple 19 30(S)-Met hy
4-
|
2

4.4
33
08
2-(4-((N-(3-(2-am no-4-(1- hydroxyhept an- 3-yl am no) - 6 met hyl pyri m di n-
S-y

)pr op yl)-2- (d imethylam no) acet 4hi do) net hyl ) phen yl ) acetate
WD 2009/ 067081PCT/ SE2008/ 051334 82

reaction mixture hydrogenated at 4bar for 3h. The catalyst was filtered off and the solvents
evaporated to give the subtitle compound 0.06g.
LC-MS m/z 266 ESI

s (iii) Methyl 2-(3-((4-(2-amino-4-methyl-6-(pentylamino)pyrimidin-5-

yDbutylamino)methyl)phenyDacetate
To the product of step (ii) (0.06g), methyl 2-(3-formylphenyl)acetate (0.0403g) and acetic
acid (0.0136g) in THF (10mL) was added sodium triacetoxyborohydride (0.1102g). The
reaction mixture was stirred for 72h, the solvents were evaporated and the residue

10 dissolved in MeOH, acidified and purified via SCX resin, then RPHPLC to give the title
compound 6mg.
LC-MS m/z 428 ESI

Example 18
15 (S)-Methyl 2-(4-((3-(2-amino-4-(1-hydroxyheptan-3-ylamino)-6-methylpyrimidin-5-
yDpropylamino)methyl)phenyl)acetate

NH, OH
&
/J\ii/w
H

(1) (E)-tert-Butyl hept-2-enoate
To a solution of valeraldehydc (5.81g) in THF (100mL) was added tert-
20  butoxycarbonylmethylenetriphenylphosphorane (25.4g) and the reaction mixture stirred for
16h at rt. The solvents were evaporated, the residue slurried in diethyl ether and filtered.
The filtrate was evaporated and the residue purified by chromatography eluting with 3%
EtOAc in isohexane to give the subtitle compound 8.5g.
'"H NMR (CDCl3); 8 6.86 (dt, 1H), 5.73 (dt, 1H), 2.25 - 2.09 (m, 2H), 1.47 (s, 9H), 1.47 -
25 1.27 (m, 4H), 0.90 (t, 3H)



The product from Exanple 18 (5.7ng) was dissolved in acetonitrile
(2mL) and chl oroacetyl chloride (0.991 uL) added. The reaction

m xt ure wawotosvesmdr at rt for 16h. The sol vent was evaporstsdsesisss

di rethylamne (2Min MeOH, 0.016nlL) in MeOH (1nL) was 5 added. The
reaction mxture was stirred for 5 h, 4hen nore di nethylam ne (2Min
MeOH, 0.016nlL) addcd and the reaction mxture stirred for a further
16h. A further aliquot of dirnethylamne (0.039nL) was added and the
reacti on rf;xtcihe-+ S 1€ 6h vapor at ed and
the resi d[?e%szrt‘?ft ?te”éﬁb%@ﬁ;ﬁ%@ fpneifectatfbhe oo ound 1. 5mg, 1H
NVR DVBO- deB@lidhivie 12.5M i diexaned, 27 p6mib)(vehs agédd to 5 sdiged ®lmidof (SHAY-,

300 (s, Sy ghlonglbngnd 3ot R Mol e hedioy Rty
2.02 (s, 3tjred for 3 mids #én thepraddt, fro 88 (1(820g)(iNTTHEHF( n).) 84s fdded 3l
LCGMs mz 543 ESI 15 Exanpl I . .

(342 P B AR B R Al R P PR35 Pesre Ay MGl ot a
te NN NH2 sofutidn bt WdnRE K- Are¥stiuct was partitioned between EtOAc and water, the
oxy- 6- met hyl - pyri m di n-5-y| nethye] - benzoic acid ethyl ester Guani di ne
car bonat e FENEIIRs e wasaebw i wates dripd, apd svparatednT it residue was purified by
3-(2-etho [ -3 - o i | r

(2.129) i )r%XfI%El? :1)1H E40rtr(1;j‘g)T Qﬁh ﬁéﬁ@g?@%ﬁ%Eﬁ?ﬁ%&%hﬁg@rt](g%%gg!etsgﬁ&%f | ux for
6h and al lcompourtda 2¢igol . The sol vent was evapor ated under reduced

pressure ; 081P 00 5 4 ang .t resi.due
suspentfed lé/gt(%gtﬁﬁéo‘ﬁ%fg#ﬁg %Peﬁ{ﬁ:;t ?;ng' %9@ é‘?lg‘rﬂ?)a?'gs \@j hg’gﬁ'?fse'c‘}t'%ld by
filtrati ogmang),tive -90isi(eh, SHYAEIASBH)NI B @?\9Hf,3@|61-)1.1'ﬁgﬁ‘1, 88, 0B3RS H)
collected by filtration to give the subtitle conpound as a col ourl ess
solid 2. 13§ MPat/2888 EfSed without further purification. 51H NVR
DMBO-d6: 67.77 -7.73 (m 2H), 7.46 -7.36 (m 2H), 6.50 (s, 2H), 4.29
(g, 2H), 3.70 (s, 2H), 2.01 (s, 3H), 1.30 (t, 3H) (ii)

[ 3- (2- Ami riidD) 4S)ch{Baneyl6:Sivd tpthgh ylphhyDmindioph&ptaroneadiy| ) ] - benzoi ¢ acid

et hyl est Th r - t (] ; 0.~0h ous
oxychl 1gri ﬁgle @ gglrl%gl)l?ogﬁgﬂeg h@?ﬁo@n\g J)%tdlgjsrsélv\%\%lsn%%%ﬁgmgf%%gﬁé %%%ﬁ%@%erhe
m xt ur e wasactbn miveate strrabibl 24ind'ht kevgirosgh eragostaly ghleolid dbtitle

evapor at ed under, reduced pressure. The residue was diluted with water
(10m) and°PA¥M9H78f the mixture was adjusted to pH -7 using sodi um
bi car bonatt&-MRW/zuEtEgI e was t hen heated at 50C for 2h and the
aqueous was extracted with Et0Ac. The conbi ned organi c phase was
dried and evaporated under reduced pressure to give the 15subtitle
conmpougd 3 W I pvag; used wit hout further
our | fi tat ?%%?S)ﬁ&%ﬁ/éﬂ g?/ggpﬁg’{lﬁ%?}%%ﬁ%?@hﬁoﬁ%g. 71 (s, 1H), 7.49 -
7.34 (m 2Hp praiugdrquestep @) (13 g3@ag dissodvdyl in FHEA130mL)2p) boran1 (s, 3H),

1.30 (t, :?c!_tpahydroﬁlran complex (IM in THF, 132.3ml} added dropwise. The reaction mixture was
stirred at 1t overnight then MeOH was added followed by 2M HCI (20mL). The mixture

was evaporaled and the residue taken up in MeCH and purified via SCX resin and the

25 residue was further purified via column chromatography eluting with 10-20% EtOAc in
isohexane to give the subtitle compound 6g.
"H NMR (CDCl3); § 7.45 - 7.13 (m, 10H),4.00 - 3.91 (m, 1H), 3.85 (d, 1H), 3.69 (d, 1H),
3.56-3.43 (m, 1H),3.27-3.15(m, 1H), 2.84 -2.7]1 (m, 1H), 2.61 (s, 1H), 1.77 - 1.63
(m, 1H), 1.55 (s, 2H), 1.47- 1.20 (m, 8H), 0.93 (1, 3H)

50 LC-MS m/z 326 ESI

(v) (S§)-3-Aminoheptan-1-ol



(iii)

[ 3- (2- Am no- 4- net hyl - 6- pent yl am no- pyri m di n-5-yl net hye] - benzoic acid
et hyl 20esgghodd®edoyi am ne (2.5nlL) was added to a stirr edrseiwsnasssof
the product fromstep (ii) (1.65g) in NWP (3nm). The m xture was
heated at 150C for 15h and allowed to ol . The solution was dil uted
wi th EtOAc (50nL) and saturated aqueous NaHCO3 (50nmL) added The
aqueous phase was separated and the organi c phase vvashed wth water,

dried and v T

pur 1 od 5y EEARRHRFAKDRGh BT i RESSALAR T i PRI Ras o
t he subt [ thlyerogammdumderéeaam roﬁoaﬁ\geyssmﬁmher Poifign oﬂH/&\RRC[DWSQ\dﬁ:adBed,

7.79 - 1 78 (s, .2H),
4.29 (q, fpﬁl(tﬂ%reg(g?oeémx%lr_ﬁ hydéogfga(tga lgldE%S E)?ﬁa% l_té)rzi%lr fl((gay glll_?)(reacilogbg_
1.38 (M ZikwurclwASiltctedlahd (8 sofhfdht evdpdi@ted to giddhe 300tité@ompound 1.8g.

2009/ 067081PCT/ SE2008/ 051334 84 A solution of the Br oduct from st (P

(iii) (0. 7HNMR (FRED1DHBY - Add (mddBd %Y 2 Folinut 118 2P - idd kimy i), 1.7

i xture weld QPR aE Potfley 260 0 B el ok D30 BB 2 10

was added and the suspension stl rred for | h. The suspension was

chi or i de_ (B0 Doha Gavend s e B3 ACh Bt Re uf Thamare

phase dri eght-8061 moy@tl@ebamdem n gpl uxcaﬂbrarse@a@mnétmylgyrmanh:e.amme
subtitle conpound hout f her pur| fi ca on.
T H VR ODVED Bindsisfiripbetyimnogtine mATladlumcEh ablprck 0.46Ha) wers Bmiied g

g H;34 é EB%ZO(fnmz)l_&"he remon (EEX&IC I_é«%’ g%@d’mﬁr ri]téo%e% g@§fo(r %Iﬂ'h%ll’l ﬁfp&éﬁl ( d

1.28 - 1. 10):11(13160 251), ad(decgj'h(:tresum nn(tuye VEAS s(1ge¢ja4| 7(9?C for 16h then coo[ed to rt
oMo e ABA Ybdeo-fIE AMtlss M REOIM X ad T8 bRt Gricg HARL Rivehl OV

chl ori de SYed on o product from
step (iv) eyBposlied. Tha cﬁ)ﬁh/h‘(aﬂeﬁ)n&b)rasamssobfed e OHXR0mE), waidifet iwithedetfcaacid h

dth t t 5 tQ Qi Ve,
Subt i 11 Qb dRaPL Y arbRrte moGet RepRREESHaEN Gdieies PEothe:
puri fi cat izaa0.259N\MRnfaVR@78Bin IB8MOA3 affdrdAMe (ubtitld ddohpourd B®38s, 2H),
7.34- 7.26 (in, 3H), 7.21 (s, 1E1), 7.13 (d, 1H), 4.72 (s, 2H), 3.87

(s, 2H), SHENMRIDMBE)-ds: 3.7283 (55 2HBH)QL -B.9SAn G)nd 20 (s, 26), 2.35 36 3H), 1140
(m 2H), 1.15- 1.06 (m 211), 0.80 (t, 311) 20 (vi) [3-(2-Am n
0-4-meth >(§; ®ben tylamn o-p yr imdin-5-ylnethyp-phen yl]-acetonitr
il e Potassiumeyan Q%Sélo 61g) was added to a stirred solution of the
product from step (9 0.62g) in DMSO (5nm) and DWF (5nL) and the
mxture stirred at rt for Ih. The reaction mxture was diluted with

ot 1 act od Gt WP BT GRR S Tra ORBLrad or Ganre  rada RS R o s

wat er, driy@ghraepd- yey}&aﬂfaaﬁaad under reduced pressure to give the

stﬂlrjlt -If It lC:_t ICOW%(I)'OC{?JCI, om step ?Vlg ?2\?{0 ) and tgeg groat?c%rﬁ'o%asstepu@?a7%1g)h\(1\)f!cjrte CfOIlfll III’IQS '

in butan-1-ol (SmL) and reacted in a CEM Microwave, at 120 °C for 1h. The solvents were
25 evaporated, and the crude product was purified by chromatography, eluting with 5%

MeOH in EtOAc to afford the subtitle compound 170mg.

LC-MS m/z 392 ESI

(viii) (S)-tert-Butyl 3-(2-amino-4-(1-hydroxyheptan-3-ylamino)-6-methylpyrimidin-5-
30  ylpropylcarbamate



1H NVR DMSO-d6: 67,27 (t, 111), 7.15 - 7.04 (m 3H), 6.17 (t, 1H),
5.66 (s, 211), 3.97 (s, 2H), 3.75 (s, 2H), 3.24 (q, 2H), 2.01 (s,
311), 1.4%okodDefosr 2H), 1.27- 1.09 (in, 4H), 300.82 (rr/sBiensoids
2009/ 067081PCT/ SE2008/ 051334 85 (vii) Methyl

2- (34(2-am no- 4- net hyl-6- (pentyl am no)ﬁyri m di n- 5-

yOret hyl ) phenypacet ate A 5M aqueous sol uti on of potassi um hydroxi de
(5m.) was added to a stirred solution of the product fromstep (vi)
(0.59 g) i Wyd A O"ﬁ‘niﬁ;t) N Iﬁé)(.‘w

al | oned toﬁlg 0 .Ctgl'he or%gﬁpglsol vgﬂé\cfpaov\gz?’%%éggo%tr(fder réerggg‘;étggmﬁ&q
pressur e amderter atpt éouéh phesetalysi wisfid gradehandiheio entonpented & gide
HCl1. The ggueous. Qohaso% yag extract ed with Et 0OAc and the conbi ned

or gani ¢ phase dry ed™Eng eva&)rat ed under reduced pressure. The

resi due wdsC-diSsmewedESIn MeOH (10nL) and concentrated sul furic acid
(5nL) added. to The m xture was heated at 70C for 2h and allowed to
cool . Phe mixture was poured into saturated agueous NaHCO3 (30niL) and
the aqueoys g@@@-ﬁﬁﬁﬁ@gt@ﬁm%ctﬁ?o 1266Gn et Ny SR Aeda @ idsHtpearRnas e
was dried and evaporated under reduced pressure. The residue was

purified Byre@rdyatisepm siop(viel (emahwes dissood MeBEM (3mbanned BF4i(Snal} and the

1 A i MO Bl o g i

(s, 3H), 3MSOH(SBLpSd(murifiedhy SCX1PhmodiBHyvas disspvef quiTHE €1QmIdHhen 1. 29-

1.06 (m . .81 , LC- NS inlz, 357 0 Exanple. 21 t hyl
2 Caa( 3. aihsmd iy B bpaoURa ) VR el P rens G e yAT A o
met hoxy pheaRafoet h, alieesolvdhts iwerdBizpythted and the crude product purified by RPHPLC to
4- (2- (et hoxycar bo y,]])-3- oxoput y1) - 3- net hoxybenzoat e Sodi um hydri de
(60% i n magrGine giqtitle progsed0mes added portionwi se over 10nmin to a
sol ution qfc-gidwl: @ogispacetate (4.4nmL) in THF (60m) at OC. The
resul ti ng suspension WD 2009/ 067081PCT/ SE2008/ 051334 86 was stirred

at 80 for 10m n and a solution of nethyl
4- oy ' HE, e
poﬁt |r gnvm' s%@bfé}%éqgﬁﬁg@ﬁéﬁﬁ‘lﬁ%ﬁpéﬂ){/vadﬁg)%vaﬂeptrrea-ﬁa k4 %ﬁgg@&&ggl%yl imidin-

5-yDpropylamino)methyl)phenyl)acetate
To a solution of the product from step (ix) (57mg) in THF (5mL) was added (4-
formylphenyl)acetic acid methyl ester (51mg) and acetic acid (0.011 mL). The resulting
mixture was stirred for 5h, sodium triacetoxyborohydride (90mg) was added and the
20 resulting solution stirred at rt for 16h. TEA (0.013mL) was added and the reaction mixture
stirred for a further 2h, The solvents were evaporated, the residue redissolved in MeOH
and purified by RPHPLC to afford the title compound 2.7mg.
lH NMR DMSO-dg: 6 7.28 (d, 2H), 7.20 (d, 2H), 6.09 - 6.03 (m, 1H), 5.53 (s, 2H), 4.53 -
4.43 (m, 1H), 4.19 -4.09 (m, 1H), 3.64 (s, 3H), 3.61 (s, 2H), 3.42 - 3.35 (m, 2H), 3.30 -
23 3.28 (m, 2H), 2.40-2.31 (m, 2H), 2.06 (s, 3H), 1.70 - 1.58 (m, 2H), 1.56 - 1.39 (m,
4H), 1.31 - 1,18 (m, 5H), 0.84 (s, 3H)
LC-MS m/z 458 ESI

Example 19
30 (S)-Methyl 2-(4-(N-(3-(2-amino-4-(1-hydroxyheptan-3-ylamino)-6-methylpyrimidin-
5-yl)propyl)-2-(dimethylamino)acetamido)methyl)phenyl)acetate



and stirred for 15h. The m xture was allowed to cool and then poured
cautiously into ice/water (300nL) and stirred for 30m n. The aqueous
phase was wghi@at®eeh Wi th Et 0OAc 5 and t he conbi ned or garict/spReses1vas
dried filtered and evaporated to afford crude product. The reaction
was repeated on an identical scale an he two batches of crude
product were conbined and purified by chromatography eluting with
20-30% Et OAc in isohexane to give the subtitle conpound as a
colorless oil 14.70g. 1H NVR §VBO-dfi 37.48 (dd, 1H), 7.45
(d, 1H), 7.24 (d, 1H), 4.05 (q, 2H) R 95 (dd, 101H), 3.86 (s, 3H),
3.84 (s, 3H), 3.10 (dd, 1H), 3.00 (§d, YiHE, 2.17 (s, 3H), 1.09 (t,
3H) (ii) Methyl 44(2-amn no-4-hydr oxy>&-ret i m di n-5-yenet hyl ) - 3-
m eth oxyb en zoate Guani di ne carbonate t8.73g) was added in one
portion to a solution of the product fromil5dtep (i) (14.7g) in MeOH
(200nL). The resulting m xture was stir ~65C for 16h and al | owed
to cool. The precipitate was coll ect eg filtration and suspended in
wat er (50nmL). The solid was coII€ gd By filtration, washed with MeOH
(20nmL) and EtOAc (20nL) to giveptHh ptitl e conpound as a col ourl ess
solid 8.60 g that was used without further purification. 201H NVR
DVSO- d6: @ hepropgetfgom Exgmply 1365 (mg) wag)disselvadinagetopiiyle (gmigipndy 1) |
6.34 (s, %hﬁoroagct?fachﬁ&_ide%ﬁb?)l 6Lﬁ§ddc§:Tﬁ%"1’}acti§n Bbx (1R walirredlat 380t $6h. Tk
LCMs mz 304 EST (111) Methyl” 4-((2-am no-4-chlor

0- 6- met hy Isplyeitrwadiemap®rapéd andtdapéthyi@minst(Pxy Béad b @ 608.) ThieQFddmdd was
fromstep (il A S, added or | 3 nd
the resul el ShEnaflriRRuRt PR RSO E R R AT AR nE Bt B PR OR
m xt ur e wad}lahilpasitdtaad deatacdomintiitercptinspfoo & durtheo Xgic A forthetaliquot of

evapor at ed,.under re ressure, The residue was dil ut 1.t h ter
C1oomy adimefgbeie Sy G dartatts SRt et kot G
was heat edyedd evaB6rate@and headiilhlpuanedn RPEPDL to diferd i it} corpoed 1.865 ed
by 30 fllgratlon, washed with water, EtOAc and dried under vacuumto
gi ve the SHWMR BMSOwhp@adt-Q.5050L (d, WD, 20094, 6N0BAPCTASHAD08),35D5334 87
1H NVR DMSO-d6: 87.50 (s, 1H), 7.49 (d, 1?%, 6. 90 és, 2H), 6.81 Ed,
1H), 31092 2f8, 3.6, S13), 39,383 2H3B 38 -(3s25 () 2H)23.96 (x SHIZHYY - 2.95 (j v)

Met hyl 44 X NO t (pe ' A disR-n- t vy 5
ot hoxyber Dar s PEat Ui R T rnonry 2 Y L2 SRy YRR o
product frédtn G840, 3N i) (59g) in NMP (80nL). The resulting solution
was stirr 1 f 15h. The reaction mxture was allowed to

cool , dilﬁg%ghwwgﬁﬁéggic and washed with water and brine. The organic
phase was dried and evaporated under reduced pressure. The residue
was suspended in_diethyl ioether (20nm.) and the solid was collected
by fil trati’8#Po2Qi ve the subtitle conpound as a

Methyl 2-(3-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-ylymethyl)phenyl)acetate

(i) [3-(2-Amino-4-hydr oxy-6-methyl-pyrimidin-5-ylmethyl)]-benzoic acid ethyl ester
Guanidine carbonate (2.71g) was added to a stirred solution of 3-(2-cthoxycarbonyl-3-oxo-
26 butyl)-benzoic acid methyl ester (2.12g) in EtOH (40mL). The reaction mixture was heated

to reflux for 6h and allowed to cool. The solvent was evaporated under reduced pressure



colourless solid 1.2g that was used wi thout further purification. 1H
NIVR DVSO-d6: 87.48 (d, 11-1), 7.45 (dd, 1H), 6.81 (d, 1H), 6.07 (t,

5. 68 ‘&%200%@%;, 92 (s 3H) 3.83 (s, 3H), 3.68 (STT.%ED&”@%?]%?%H),

-3 20 (m 1.47- 1.38 (m 2H), 1.27-

0.81 (t, 3H) Is LG M rrlz 374 ESI V)

(44(2- Ami no- 4- net hyl- 6- (pentyl am no) p i mdin-5-yfimethyl)-3- neth
oxyph en yemethan ol A solution of the product fromstep (iv) (2.49)
in THF (50m.) was added portionw se over 2010mn to a stirred

sol ution &nd Fhetrﬁﬁld%samﬁiiq@um“ﬁgfdﬁ%)(w tepltngrprecipitagns) cofipctad-py
(50m) at fﬁ’tr&ogragﬁmergbﬁ& AREh deE{ hﬁEt b@ﬂmp TH é&uar@as\%@ﬁec%é& %{fﬁﬂatﬁ;n_ 8

C for 10mn an en at rt (20mL) was tionw se
over 10m rgiweribic subgtle ecsm;b(tumﬁgs m:odtmnl@s s:tlndr2r1@dtlia§waau$edrvtlﬂleut faohdrn. The
m xture V\% nﬁglaq% portionwi se to 2M NaOH (300nL) and stirred for
30mi n. Thé"Fesul ing suspension was filtered through a pad of 25

celite and r]§1§1§ t uge

phase was Ie-il?lrelg HH{IQ 7@'[78273% ir?k’)fﬁén? ?(ﬁ@(? nglgr?gz§ ﬂ-gaﬁ'i g&phase
was dri cd,zmlj?@(seQnggme@apHy 61'[31)[{1 3fhe crude product was purified by
chr omat ogr aphy, eluting with 5 to 10% MeOH in DCM to afford the

subtitle conpound as a colorless gumO0.94g. 1H NVR DMSO d6: 86.94 (s,

11-1 D n i @in- ic a r
3605 0608 THep e Pt d SaclidpyPinlld sg}&&}éﬁclmb%% gid%y(l Lee

onet hyl ) - Thaprdduchéydre sizy (i) C162geeh 9¢idem40 phasphoydys cyiVChlmw (ﬁ@mb) and the

ot ut i B SR Sl el {Po b3 bl R Bl SRR PRI © s

ni trogen. p]ib@homm btychipridetwporatedwaderséducedyrestirer Thd esididwasdilted with

compound" 32 (BRG] Bhbe FSdis R aeia fula” wifh i bebrbonte,
puri fi cat imag milod\WAR thiybiafa: at WC&& At and Hid) aqudond Bvak Sxtradtdd with BiOAld,
(1|5_|) ZED ,92?(1"380“1 @3@31%(“;‘18 Pg‘ﬁf way d@ﬂ 1’?‘;‘ ez%}q)rftec&ur% (ﬂdﬁqeﬁtpéqs’surg;% élvgthgg
111 (1 4BtitleQoBpoldd as3PaleyetMB sl 1.86831hESas used without further purification.

'H NMR DMSO-dg: § 7.80 (d, 1H), 7.71 (s, 1H), 7.49 - 7.34 (m, 2H), 6.92 (s, 2H), 4.30
(g, 2H), 4.04 (s, 2H), 2.21 (s, 3H), 1.30 (¢, 3H)

(iii) [3-(2-Amino-4-methyl-6-pentylamino-pyrimidin-S-ylmethyl)]-benzoic acid ethyl
20 ester
Pentylamine (2.5mL) was added to a stirred solution of the product [rom step (11) (1.65g) in
NMP (3mL). The mixture was heated at 150°C for 15h and allowed to cool. The solution
was diluted with EtOAc (50mL) and saturated aqueous NaHCO; (50mL) added. The
aqueous phase was separaled and the organic phase washed with water, dried and
25 evaporated under reduced pressure. The residue was purified by chromatography eluting

with 2% to 5% McOH in DCM to give the subtitle compound as an orange solid. 0.7g.
}H NMR DMSO-dg: 6 7.79 - 7.71 (m, 2H), 7.45-7.32 (m, 2H), 6.36 (s, 1H), 5.78 (s,

2H), 4.29 (q, 2H), 3.82 (s, 2H), 3.29 - 3.22 (m, 2H), 2.01 (s, 3H), 1.49 - 1.38 (m, 2H),
1.28 - 1.07 (m, 4H), 0.79 (¢, 3H)
30

(iv) [3-(2-Amino-4-methyl-6-pentylamino-pyrimidin-5-ylmethyl)-phenyl]-methanol



(vii) 2- (44(2-Amin o0-4-methyl-6-(p en tyla min o)p yr imd
in-5-yl)nmeth yl)-3- 15nmet hoxyphenyl )acetonitril e Potassi um cyani de

(0.539) m@?ﬂgﬁ@%&; ?ol ution of the product from St%%TfSﬂ(?ﬂS/ﬁ{lss%gg)

i n DMSO 10nmL) under nitrogen. The resulting m X
was stirred at rt for 20h and diluted with saturated agqueous NaHCO3
(50nmL) The m xture was extracted with # 0Ac and the combined or ganic
phase was washed with water and brine, dried, 20 filtered and

evaporated. The crude product was ‘Surifi_edH@y chronato raphy, eluting
with 5% MEDRIRGFPnXES 5O BPR SieRédiiy (b iin d d#&tﬁhh‘ua%?sd gthtogirsghgien of

i |C_’||) id 60 189111%1%1#1'1 E?[B BMSl?ddiﬁe (1@@ i Hf?dil 1 Jrﬂ&%ln TﬁF%ﬁ)rﬁIg)dat OétH)The ﬁm?tgre(\gas |

2H), 3.25 stlrrgi aot (onﬁh,gp{)humlsug"&e (dgcahgqh{)ite (]_Og]:gva@ qddthaad 1hegu§pen510r28u'red

1.10 (m ZH_pl’ g’hg sus%éﬂs%%@ag%q’tereﬁ;éﬂé sz %é’[é’ (d%%lﬁﬁ wn?h%aé?lraft?ng{qe rﬁm)fc;hu?m( P

entylamlno I n-5- ypheny TIETEC d A
5M aqueoushmﬂu(QM)oThqmqhaas lph:mehmd se:paraﬂ@l #ninte) orgmsc plddedriddnnd

solution of the product fromste e
resul ting eH?BPE%I?‘g ‘Wﬁ%"eé‘t“fefirpéﬁis‘ﬁ? V%%E:S\g*ﬁmefg‘%’i'lm‘*ﬂﬁ‘zb @‘ﬁ%ﬁwﬁweﬁ

al ovned t qyigRe! ruARé puleicRhvent evaporated under reduced pressure.

The resul t| ng aqueous m xture was neutralised with 2M HC1L and

extract ed "W XKR YSZOAL GOGIA0E LIPGT/. BE2008(0,5188 4. 894 AtH)A6.34 THa7 (m,

conbi ned o ni c phase was dried, filtered and evaporated to %ve t he
subtitle d&%pi)&hﬁs 28D 5. Kol D0 (nas Bk 4143 d, @329 fShéH),v%%ﬁ (gs&d), wiBHBUL

furth i d d, 1H), 6.70 (dd, 1H),
6. 64 ?{ p%lr%) 1%53%8{1&621@1[1“?5 WE)%“ g}%,g)ﬁé%}f) H)s 83 (s,( 3H),H)
3.59 (s. 2H). 3.49 (s, 3H), 3.27 - 3.18 (m 2H), 198(s 3H), 1. 44

o (S, T e meby B oA b Ry ipat hiins {ies 5.

met hoxyphqmydn)ya@tﬂ&@deqolhmpmdmbd {d Ofreddeplulivi b)) thé Prodd@Fonv@sy @eded
in one portion to a ture of sulfuric acid 10 (2ml) and MeOH (4ni).

The resul tA88)98DHM éwmasat gt Theraixtue waélrfeérfow angihe splyent Fvaporatsd
al | oved t qng8q9ta B4 e.gggtdfee@ ghyaliRe SBLUE AlrErbuad HELYS 1WA B d RANLAs-usddre

aqueous was extract wi th“Et OAc and t he conbi ned organi ¢ phase was
dried, filwitoediughd paviipidioat ed. The cr ude pr oduct was pur| f| ed by

RPHPLC tojafford a col ourl es was
(5nL) . The HSRMRIDHRE-é6 101 8l - e7d§‘b(§?ﬂ f lfﬂ)t Vép%rFH)orf'é‘i”v@‘z? ﬁlé= éHﬂaﬂeZl G

15conpound 3s, s 60k BF 1,85% 59, 4.8 S8R, 3.37 (g, 2H), 2.20 (s, 3H), 1.47 (quintet,

2H), 1.26 - 1.17 (m, 2H), 1.15 - 1.06 (m, 2H), 0.80 (¢, 3H)

(vi) [3-(2-Amino-4-methyl-6-pentylamino-pyrimidin-5-ylmethyl)-phenyl]-acetonitrile
Potassium cyanide (0.61g) was added to a stirred solution of the product from step (v}
(0.62g) in DMSO (5mL) and DMF (5mL) and the mixture stirred at rt for 1h. The reaction
mixture was diluted with saturated aqueous NaHCO; (10mL) and the aqueous phase was

25 extracted with EtOAc. The combined organic phase was washed with water, dried and
evaporated under reduced pressure to give the subtitle compound as a yellow oil 0.59g that

was used without further purification.
'HNMR DMSO-dg: 6 7.27 (t, 1H), 7.15 - 7.04 (m, 3H), 6.17 (1, 1H), 5.66 (s, 2H), 3.97 (s,

2H), 3.75 (s, 2H), 3.24 (q, 2H), 2.01 (s, 3H), 1.49 - 1.39 (m, 2H), 1.27 - 1.09 (m, 411},
30  0.82(t, 3H)



1H NV\R DMSO-d6: 5 6.89 (d, 11-1), 6.70 (dd, 1H), 6.64 (d, 1H), 5.98
(t, 1H), 5.63 (s, 2H), 3.84 (s, 3H), 3.61 (s, 2H), 3.59 (s, 3H), 3.58
(s, 2H), 3wdGoosn087088 (m 2H), 1.97 (s, 3H), 1.43 (qui ntrerSERI0&N51334
1.29- 1.10 (m 414), 0.82 (t, 314) LC M5 mz 387 ESI 20 Exanple 22
Met hyl 2-(4- ((2-a min o-4-nmethyl-6- (gen tylamno)p yr
imdin-5-yl)meth yl)-3- fluorophenyl)acetate X, N 25(i) Methyl

4- (2- (et hoxycar bonyl) - 3- oxobut y1) - 3-f | uor obenzoat e Sodi um hydri de
(60% di speys LI A Ren Ak 04 L . RS ‘PRt onwi se over
10mn to g{n?orﬁgtth ?I(r)nn@o Qgit%hi/o% g?é%éggg%nat e l(%&%ﬁ%)l&?rsl THF (60 niL) at
0C under nibnregydnherybhecatadsul ting m xture was stirred at OC for 10mn
and a solution of nethyl 4-(bronmonethyl)- WO

2009/ 067081PCT/ SE20081051334 90 3-fl uorobenzoate (12.1g) in THF
(40nL) addesManvesout@oiution difetassintnthiydronale (Sreb) ek dddedbd@ stiared ddniand

al l owed toq cool. The m xtur S. cautiously into ice/water
(300my et Tradics oot it E ad BB et CbBia. Frommets e mistrao) B fe
phase was 1@hiafdalldwedti® b BRGreMmaRRNRheHas rEMBvEAde rBhREd flesdBSand the
purified by chromatography eluting with 510 to 20% Et OAc 1 n i sohexane

to give tRBueYBPhase acidifeiiopRd’ with soncentetgdedl. dhe aqueousrpaseripsipiracted
DVBO d6: 677 , , : 7

oy, 5. oo (4ot and oy ot ihpsc Rt Gpoighy e a5 e
3H), 1. 10 The resBidp wag idisyolktsk ihyMleOH (10mL) and concentrated sulfuric acid (SmL) added.

44( 2-am nes4-hyd - 6- et N i40 di,n-5- yf t -3-11 b t

o o o R R AEE RS AR il D Yk e BSRA RS ©
product f rsewrasddeuédup NaHLGEG30rhD) AMdQidt {qae@xlphase Eheadteiswith E1QgAoriTkE ur e
was stirred at 70C for,15h. The, m xture isu?(%lflovveg1 to co hthtl_o.élte and

the resul CPRYNE? EEPPCPEEE YA HMEL P VBRPTRIE FeGHCe-Ess W

suspended v puati&! by HeHberaRy bIBEHLEitR Y% NbOHa DOM &\Evy@as hgd covpdund
MeOH to give the subtitle conmpound as a colourless solid 6.60g that

was used Wd¥§out further purification. 15 H NVR DVBO-d6: 8 10.83 (s,
1H), 7.681(d, 63 .23 (dd,. 1H), 6, 39 (s 3
(o) b, arrRbushids s s GoliuiBle i Ty Sbmsin) 677 @ 2 5%
(s, 2H), 3.62 (s, 2H), 3.59 (s, 3H), 3.30 - 3.26 (m, 2H), 2.12 (s, 3H), 1.47 (quintet, 2H),
129 - 1,06 (m, 4H), 0.81 (t, 3H)
LC-MS m/z 357 ESI

20 Example 21
Methyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-ylymethyl)-3-

methoxyphenyl)acetate
NH

I/I%N

/ NSNS
H

2

25 (i) Methyl 4-(2-(ethoxycarbonyl)-3-oxobutyl)-3-methoxybenzoate
Sodium hydride (60% in mineral oil; 1.45g) was added portionwise over 10min to a

solution of ethyl acetoacetate (4.4mL} in THF (60mL) at 0°C. The resulting suspension



(iii) Methyl 442-am no-4-chlor

0- 6- et hyl pyri m di n-5-yf |l net hyl ) - 3-fl uorobenzoate 20 The product from
step (ii) w6.200)6mwes added to phosphorous oxychl oride @E&@skloosrosiess
nitrogen. The resulting m xture was stirred at 90C for 15h. The
phosphorous oxychl oride was evapor at edgdinder reduced pressure and the
resi due cautiously diluted with water % 50nmL). The aqueous phase was
neutralised wth NaHCO3 and heated at 50C for | h. The m xture was

al | owed t 0 [ - By

2ol i s SRt 1% BEGELR B BOURE SR ERGHoRip) Bkt GRenc e
gi ve the <ubg)nTHdpdhadicdpodiopwseanvedOimdn. :?hé’@gxttltwtfasmmaéwmc

t hout f h t 111 O-.d6; ,67.72
\(Md iljj_l) ur& ere(dgfér :xifl_ér Io)g%re a3 a@lﬂyecﬂvs 8%1 a(ld thegﬁjyure C%]%I]OFQIYI ?_D
2.22 (s, hwwﬁ@@&mh)l%dfiﬁﬂe&ﬁh- 3OM@ 700X R6RBARGTIsSE200&] WEABRIAO1
1v) Met
24()2 arfi n&nﬁ theeempined orgsrii Pl A Oyipd Alsrrd i ayaparrifid taffopd grude product
f | uor obenzgate Fem¥d 1@{?&&&% dn2inBddrkital\Wse Mﬂﬁ@t&@ba@c@%fuﬁmmr@aﬂ Were

product fromstep (iili in di oxane (50nL). The resulting

m xt ure wEembined prdpaified m@mwtmhyvmnw%baﬂéom@%can LSoReang to
cool and t der reduced pressure. The
%\%ﬂh& .&%mﬁ@k&ﬁ&a&’géa ‘?(}1%2%& 31§84 740 p

crude pro was puril silica chrorrat ography el uting

th 2 to
\émol n2 5ZSP®MM1H 4 M§© 748C{d 'l\fg ’ﬁb?(cﬁll!ﬁ% I7ti4e( gin%@ua@cl @H)%lyﬁ%d'd(s o1

(t, 1Hp, S9H}.86(s, 3H), 3.81 (843H) 3.105(dd 3H), 3. 606121 (IS) 22F)s, BR8.09 (33RD
(ni, 2H), 1.94 (s, 3H), 1.51 - 1.36 (m 2H), 1.31 - 1.10 10(m 4H),
0.81 (t, 3H) (v) (44(2-Amin o-4-nmethyl-6-(pentylamno)p yr imid in

-5-y1) Bt hy) Medryl blosARBERYRITRkNaNR N Ap§ Al GlyIRhehpB-3pT Oduct from
step (iv) I’((jl gary |((r%04I'HF (30 ﬁiﬁ)ﬁ i’\;\L/as adggg porltl o)rq?/lm Péebtgo a 15 stirred

sol uti on dpethex pmasﬂ um ni um hydride (IMin THF;, 8.43 nmL) in THF (30

m.) at OC for
2 B 0RO R R e B o e B8 e

m xtur s adttedl);ﬁbflf 78)omiMeSd 26020, NhSHEsELOQ miXtureThas stitrd alr6é“Gder [$hiand ed
For 30m.n 8l % B8O BRLULO0, MR BY Hhaet S ML BB OO Som )

conbi ned organi C ase evapo e cr
pr oduct 2(T1washcpwas dollecledlyy filmaoom tvaghalphivh MeQH (ﬁﬂ’fagLy\artdlEtBAtccmﬁ%]\zbOH

in acetonitri ve th subtit as a | ow 85g.
LH VR DV eBE 099 500t st loiess SORGHins iy oo bigher 59
5.09(m 1K\rifidatdd. (s, 2H), 4.11 (s, 1H), 3.72 (s, 2H), 3.29 - 3.12
(m 2H, 1.97 (s, 3H, 1.57 - 1.39 (m 2H), 1.37- 1.15 (m 4H), 0.94
- 0. 7820( m HIWMRZBMSO-dg: 8 10.78 (s, 1H), 7.46 (d, 2H), 7.45 (s, 2H), 6.98 (d, 1H), 6.34 (s,

2H), 3.89 (s, 3H), 3.83 (s, 3H), 3.61 (s, 2H), 1.93 (s, 3H)
LC-MS m/z 304 ESI

(iii) Methyl 4-((2-amino-4-chlor o-6-methylpyrimidin-5-ylymethyl)-3-methoxybenzoate
25 The product from step (ii) (8.6g) was added to phosphorous oxychloride (50ml) and the
resulting suspension stirred at 100°C for 15h, The reaction mixture was allowed to cool
and the phosphorous oxychloride evaporated under reduced pressure. The residue was
dituted with water (100mL) and the suspension adjusted to pH 7 with NalHCOj3. The
mixture was heated at 50°C for 1h and allowed to cool. The solid was collected by
30 filtration, washed with water, EtOAc and dried under vacuum to give the subtitle

compound 9.05g.



(vi) 5- (4-(Ch lor onethyl)-2-flu or obenzyl)-6-neth yl-N4-p en tylp
yr imdine-2,4-diamn e Thionyl chloride (0.224nlL) was added to a
sol ution uct fromstep (v) (0.85g) in DCM (

ni t rogen. Oﬁcﬂéﬁoﬁégﬁﬁfl ng mxture was stirred at rt for %E?}s%oﬂé}ﬁlﬁﬁu
reaction m xture was evaporated to dryness under reduced pressure to
give the subtitle conpound 30as a yel 1 ®w solid 0. 85¢g that was used
W thout purification. WD 2009/067081PCT/ SE2008/ 051334 92 1H NMR
DVBO-d6: § 12.24 (s, 111), 8.02 (t, 1H), 7.46 (s, 2H), 7.30 (dd, 1H),
7.17 (dd, HHMRDBIEO-dp 71501}, 14), 7498, 1 DH).90 3, aBi)((sSl (ZHJH) 3.939s,-3H),
3.32 (m 2H), 2.14 (s, 311), 1.54 - 1.41 (m 2H), 1.32- 1.08 (m 4H),
0.82 (t, 3P (3P 32-(%421‘@22»4&!(330%@ methyl-6-(p en tylamn o)p yr
imd in-5-yl)methyl)-3- flu or ophen yeacetonitrile Potassium cyani de
(0.473g) was added to a stirred solution of the product from step
(vi) (0. 85%iy) Math PINMS(R-4 thdnd-3-reeticly EMP e yGmbin o) pThienidindg-yhmethay-3t i rr ed
at rt for 1%{3 glluted w th EtO0Ac, washed with saturated NaHCO3

sol uti dn, "SARUYRERP2 i ne dried, filtered and ia evaporated. The
crude pr oduﬁttyla\ﬁﬁﬁe @onilived ab¥edab hepRtiSgsARaYrohd! foRstep (iil) (S)tin NDAB
MeOH in DCMto afford the subtitle conpound as_a yellow solid 0.530g.
1H NVR DvEtle- Theresuitipgsolytiqmwasstiged gtd S0%for léh% fegtiommpxturg wag,
6.25 (m ]ah%wecﬁto%@olgﬁﬂutgd'l)mh £1O4c 4 whhd with K/%le(' §nd‘t?rﬁne Tﬁ% c%%amc ?rxage?
(m 2H), 1.95 (s (quintet, 2H), 83
(t, 3H) 15vas(uipd inyd ezrapmt@@umnr rroluzedpEesyre- Ele(rp‘emeywwumyuiydyn dlethyl

sol ut{ B SPepIR e e e GRIEHe FARRIG A B R BOLERYBng aos,
t he pr odumblouﬂesstselpi [.2¢ ihpt ik B3¢ Without MlalHdr p@ifickiionThe m xt ure was

stirred aty 65C for 15h and 20all owed to cool. The sol vent was
evapor at ed HURE& DM&Dude & 7Fﬂ'86(§slﬁ)e7 4B id, hH).6e (Kt JHhg6 Qﬁ(}ebﬂh 5§§I($Jt2fb)m

dj usted t H-7 wth has t

DM and. ECORLS T 51 063 6P GariD: DRSS KD oadordettimddr 138 (
reduced pr spfrp_mgghvgﬂj l@@lgylg;{l)tle conmpound as a col ourl ess sol [ d
0.547g. 1H NMR DMVMSO-d dd, 1H), 6.95 (dd, 1H), 6.80 (dd,

1H), 61552 LEC- MS4r2/z(3ﬁf1E§i-|) , 253. 74 (s, 2H), 3.55 (s, 2H), 3.28 - 3.24
(m 211), 2.03 (s, 3H, 1.50- 1.43 (m 2H), 1.29 - 1.11 (m 4H), 0.83
(t, 3H (ix) Methyl
2- (44( 2- arfv)ng-(4@2-Aetiy4-n6eth pletrtpeh gia mimp ppyr inmid chi- fryBmgethiyied-hy| ) - 3- fl u
or ophen %Qtﬁgx%}p%cnyl)methanol
A solution of the product from step (iv) (2.4g) in THF (50mL) was added portionwise over
20 10min to a stirred solution of lithium aluminum hydride (1M in THF; 12.89mL) in THF
(50mL) at 0 °C under nitrogen. The resulling mixiure was stirred at 0 °C for 10min and
then at rt for 1h. EtOAc (20mL) was added portionwise over 10min and the resulting
mixture stirred for a further 20min. The mixture was added portionwise to 2M NaOH
(300mL) and stirred (or 30min, The resuiting suspension was [iltered through a pad of
25 celite and the resulting biphasic filtrate separated. The aqueous phase was extracted with
EtOAc (200mL) and the combincd organic phasc was dricd, filtered and cvaporated. The
crude product was purified by chromatography, eluting with 5 to 10% MeOH in DCM. to

afford the subtitie compound as a colorless gum 0.94g,
lH NMR DMSO-dg: 8 6.94 (s, 1H), 6.75 (d, 1H), 6.66 (d, 1H), 6.03 - 5.96 (m, 1H), 5.67

30 (s, 2H), 5.10 (t, 1H), 4.44 (d, 2H), 3.84 (s, 3H), 3.59 (s, 2H), 3.25 - 3.19 (m, 2H), 1.98 (s,
3H), 1.43 (quintet, 2H), 1.30 - 1.10 (m, 4H), 0.82 (1, 3H)



30Sul furic acid (3m) was added to a solution of the product from
step (viii) (0.54g) in MeOH (6nlL). The m xture was heated to 70C for

2h and al I@&g@ng&ﬁoﬁpol . The m xture WD 2009/ 067081PCT{P§E%920%Q/9%;§34

93 was di l cold water (10nmL) and the pH adjus 31I'ng
NaHCO3. The aqueous phase was extracted with Et0Ac and the conbi ned
organi ¢ phase was dried, filtered and &aporated. The crude product
was purified by RPHPLC to afford the title conpound as a col ourl ess
solid 0.08g. 51H NVR DMSO-d6: 37.08 (d, 1H), 6.95 (d, 1H), 6.76 (dd,
1H), 6.25 L EMSpfe 346 E8d (s, 21-1), 3.70 (s, 3H), 3.66 (s, 2H), 3.60
(s, 2H), 3.27 -3.22 (m 2H), 1.95 (s, 3H), 1.45 (quintet, 2H), 1.29-
1.11 (m 4H), 0.83 (t, 3H LCMS ni/z 375 ESI io Exanple 23 Methyl 2-
(4- (2- (3- (¢i25dfi(@hlos emetbyh-nbedogpentyl)-&mieibylpN4-peitylpgiimiingtd$r  op
yl am no) - 2. oxoet hyl ) phenyl ) acet at e NH, N N o (1) {4124
{3-[2- Ani P8 % et h y1-6-(pen tylamin o)pyr imdin-5-yl]pr opyl }amin
0) - 2' 5ax o6ttty tﬂ'hor&ig é&.mi}lﬁb}e\ﬁ/hﬂdaed ﬂorﬁ?lﬁﬂﬁmﬁoimgﬁbn$fﬁiﬁeﬁaﬂodﬁaﬂi‘ 'I’Cih;xl step
1.57Min THF s. added to a m xture of the product from exanple
step (v) (® éﬁ\f,\@ W@QM%?%‘S%‘)C‘%WHOQHQTW(@? g‘iﬁﬁé’ 108 e gy ‘iif‘cfobﬁ?-d
(0.4639) ihe ThiFerdt kagkyapdnted BReMesiddd ﬁlae§§u!r<{ tLoeg@veathe Sdbtify eaérﬁpaiga asdhe
Wi an

reaction was diluted wth EtOAc, washed with water, drie
evapor at edolondess gpadlRAsdhas s gsped wilblselbugifigd®ni n next step. 20 LC- M5
mz 428 ARCl +

2 (4 (2 (STOMEDSOUTGBUA G FDGEAR 1 Ao | 65R (&b 15919 @ 1),
AR Y G NG R ez W K el A IR e

0.3ml) warhdozw- and(ms;t #1), &ék3qy i ght . Sol vent was renoved and the

residue puyrifjed HPLC to afford the title conpound, 0.032g. WO
200910670%@@%6%}%&1334

(vii) 2-(4-((2-Amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)methyl)-3-

15 methoxyphenyl)acetonitrile
Potassium cyanide (0.53g) was added to a solution of the product from step (vi) (0.99g) in
DMSO (10mL) and DMF (10mL) under nitrogen. The resulting mixture was stirred at rt
for 20h and diluted with saturated aqueous NaHCO; (50mL), The mixture was extracted
with EtOAc and the combined organic phase was washed with water and brine, dried,

20 filtered and evaporated. The crude product was purified by chromatography, eluting with

5% MeOH in DCM to afford the subtitle compound as an orange solid 0.6g.
IH NMR DMSO-dg: & 6.97 (d, 1H), 6.80 (dd, 1H), 6.70 (d, 1H), 6.10 (t, 1H), 5.75 (s, 2I),

3.96 (s, 2H), 3.86 (s, 3H), 3.60 (s, 2H), 3.25 - 3.20 (m, 2H), 1.96 (s, 3H), 1.43 (quintet,
2H), 1.28 - 1.10 (m, 4H), 0.82 (t, 31I)

(viii) 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-ylymethyl)-3-
methoxyphenyl)acetic acid
A 5M aqueous solution of potassium hydroxide (5mL) was added to a solution of the
product from step (vii) (0.60g) in MeOH (10mL). The resulting mixturc was stirred at

30 65°C for [5h. The mixture was allowed to cool and the solvent evaporated under reduced

pressure. The resulting aqueous mixture was neutralised with 2M HCI and extracted with



94 11-1 NVR DMBO-d6: 8 8.06 - 7.98 (m 1H), 7.23 - 7.14 (m 5H), 6.19
- 6.12 (m 1H), 5.52 - 5.45 (m 2H), 3.67 - 3.57 (m 7H), 3.13 -3.02

(m 2H), - (m 2H), 2.00 (s, 3H), 1.55 - 1.3 .33
D122 (mz“@ﬁ?@f%?ﬂég (t, 3H. LGNS ink 442 multi mde+%§&}é§%"§g§se”é4
Met hyl

2- (3-(2-(3-(2-ani no- 4- et hyl - 6- (pent yl &hi no) pyri m di n- 5- yOpr opyl ami no
)-2- NX2N 1 00 oxoet hyl ) phenyl)acetate The title conpound was
prepared using the nmethod of exanple 23. 1011- 1INMR DVMBO-d6; 8 8.05 -
7.98 (m HipAcTThegombied praapic phpye was diigd, filtpreggng gyapgrajed g givg theguptatle
(M 1M, 5. B20ouf A cbiBuriéholicy §oc( fat wdhusediBfdur fr8: fobicattdh, 3. 39
(s, 2H), ?ﬂlz D AP A I 15(-33. 8456(%"1@%@2&3%‘ -":2@212 (m
2H), 1. 97 "asnMRDMSO-dg: 5 6.88 (d, 1H), 6.70 (dd, 1H), 6.64 (d, 1H), 6.30 - 6.21 (m, 1H), 5.99

(s, 2H), 3.83 (s, 3H), 3.59 (s, 2H), 3.49 (s, 3H), 3.27 - 3.18 (m, 2H), 1.98 (s, 3H), 1.44
s (quintet, 2H), 1.30 - 1.09 (m, 4H), 0.82 (1, 3H)

(ix) Methyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)methyl)-3-
methoxyphenyl)acetate
The product from step (vii) (0.329g) was added in one portion to a mixture of sulfuric acid
10 (2ml) and MeOH (4mL). The resulting solution was stirred at 70°C for 2h. The mixture
was allowed 1o cool and poured into saturated aqueous NaHCO; (20mL}. The aqueous
was extracted with EtOAc and the combined organic phase was dried, filtered and
evaporated. The crude product was purified by RPHPLC to afford a colourless gum that
was triturated with hexane (5nmL). The solid was collected by filtration to give the title

15 compound as a colorless solid 0.089g.
'H NMR DMSO-dg: 8 6.89 (d, 1H), 6.70 (dd, 1H), 6.64 (d, 1H), 5.98 (t, LH), 5.63 (s, 2H),

3.84 (s, 3H), 3.61 (s, 2H), 3.59 (s, 3H), 3.58 (s, 2H), 3.26 - 3.18 (m, 2H), 1.97 (s, 3H),
1.43 (quintet, 2H), 1.29 - 1.10 (m, 4H), 0.82 (L, 3H)
LC-MS m/z 387 ESI

Example 22
Methyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)methyl)-3-
fluorophenylhacetate
NH,
NI N
NN
o H

~o0 F

25 (i) Methyl 4-(2-(ethoxycarbonyl)-3-oxobutyl)-3-fluorobenzoate
Sodium hydride (60% dispersion in mineral oil; 2.45g) was added portionwise over 10min
to a solution of ethyl acetoacetate (7.5mL) in THF (60 mL) at 0°C under nitrogen. The

resulting mixture was stirred at 0°C for 10min and a solution of methyl 4-(bromomethyl)-



1.53- 1.41 (m 4H), 1.35 - 1.19 (m 4H), 0.86 (t, 3H) LC-MS nitz 442
mul ti node+ 15 Exanple 25 Methyl 2- (34(342- a min o -4-nmethyl-6-(p en

tyla min i in -5- yl)pr op yl amn o)meth yl

oxy) acet at‘gbmgﬁﬁi&{gm ojv 20 The product from exanple }D%El{sggbo?/{)ls)lsu
(0.2g) was dissolved in THF (10nL) then nethyl 2-

(3-fornyl phenoxy) acetate (0.154g) was ¥Hded and stirred at rt

overni ght. Sodi um borohydri de (0.0301ng) was added and stirred for
3hr. The reaction was guen_ched with WO 2009/ 067081PCT/ 8E2008/ 051334
95 wat er andPaEstepzratcddZ et it TEIDKROMLypdlded oxerdl Osun-vidsimixisroyesdicaied &

reduced pPressHasy Ihe an@@emwg %ﬁ/sh@xgﬂuir%qqggé’ur gﬂg‘n%m%g{ J:%qte;he

title conpound 0.038g. 1H N
6.72 ( m 13-1)01111@ a@{ the aqu&Rls @macn_eld)wnlBEt@ﬁc- EhQS@n(hmedz:fga,mmm@s_e wzs dl‘@d( m

2H), 3. - 3.1 . 2
2%8 i %t%l(eg ané %a’po%ilt_%iBTge %Eipr?c?uct gvﬁ_y {%’d&y c o?aéogra(p?lﬁge[%pﬁ !\_»%th
1.57- &. 4210(tGSIZO%I'H)tOA&.nﬁﬁehekaﬂe?to(gme t¥d-Bubtifle &mpdund 338 cdlésldvioil bk 1829
mul tinode4 Exanpl e 26 |c)Met hyl

2-(4- ((I\I—(BI-I(IIQI-RalaMS@—d& lﬁ'é'tﬁy(ﬂ BX ﬂéﬁa(@;lléﬁ}jm(@dymj Aildli- 4-08-(ml, 2P, 6
yl)-2-(3-(4-_ (meth ylsul fan ylzzp Xeplg i di n-1-yeacet am do) neth
vyl ) pheny! YacHDag &5 cp168 (m, 1H),3 (m, 2H), 222 (s, 3H), 1.10 (1, 3H)

(ii) Methyl 4-((2-amino-4-hydroxy-6-methylpyrimidin-5-yl)methyl)-3-fluorobenzoate
10 Guanidine carbonate (6.86g) was added to a stirred solution of the product from step (i)
(11.1g) in MeOH (200mL). The resulling mixture was stirred at 70°C for 15h, The mixiure
was allowed to cool to rt and the resulting precipitate collected by filtration. The solid was
suspended in water (50mL), collected by filtration and washed with MeOH to give the

subtitle compound as a colourless solid 6.60g that was used without further purification.
15 1H NMR DMSO-dg: & 10.83 (s, 1H), 7.68 (d, 1H), 7.63 (d, 1H), 7.23 (dd, 1H}, 6.39 (s,

2H), 3.85 (s, 3H), 3.70 (s, 2H), 2.00 (s, 3H)
LC-MS m/z 292 ESI

(iii) Methyl 4-((2-amino-4-chlor o-6-methylpyrimidin-5-yl)methyl)-3-fluorobenzoate
20 The product from step (ii) (6.6g) was added to phosphorous oxychloride (40ml) under
nitrogen. The resulting mixture was stirred at 90°C for 15h. The phosphorous oxychloride
was evaporated under reduced pressure and the residue cautiously diluted with water
(50mL). The aqueous phase was neutralised with NaHCO; and heated at 50°C for 1h. The
mixture was allowed 1o cool and the precipitate was collected by filtration, The solid was
25 suspended in MeCN (40mL} and collected by filtration to give the subtitle compound as a

cream solid 3.70g that was used without further purification.

lH NMR DMSO-dg: 6 7.72 (d, 1H), 7.69 (d, 1H), 7.08 (dd, 1H), 6.95 (s, 2H), 4.02 (s,
2H), 3.85 (s, 3H), 2.22 (s, 3H)

LC-MS m/z 310 ESI

30



The title conpound was prepared by the nethod of exanple 3 using the
product from exanple 2 and the appropriate am ne. 151H NVR DVSO- d6:
67.88 -7. 7®0QouvjocBY , 7.56 - 7.47 (n, 2H), 7.27 (d, 1HPCTRE2DS/H5335
(m 2H), 7.14 - 7.08 (m 1H), 6.21 -6.11 (in, 1H), 5.50 (s, 2H), 4.77
- 4.5 (m 1H), 4.56 - 4.35 (in, 1H), & 70 - 3.56 (m 5H), 3.29 -
3.19 (m 3H), 3.17 (s, 3H), 3.14 - 3.04 (in, 1H), 2.86 - 2.78 (n,
2H), 2.77 - 2.63 (in, 1H, 2.38 - 2.07 (n, 4H), 2.05- 1.93 (n, 2H),

1.85- 1. 541\,6 metﬁfﬂ)é-ﬁviéa%ﬁo Ln@hflm (p%kgylmﬂ-m%ﬁ)yrﬂméﬁl %vgﬁmeﬁm)ﬁ 0.384

(sextet, 693 mul ti nodé+ Exanpl e 27
2- (4- ((I\I-(fBlo(@eaﬁ@fﬁeo 4-net hyl-6-(pen tylamn o)p yr |md|n -5- yI)pr

2008/ b6 708 B S0 50B7 315 AR RE s T ks pRalls RO BT AP G, o

by the rretclmo«eln@{SOmLanTi‘learesﬁlltmglnmgtdrhﬁrasmmddetlmﬁﬁmréﬂhﬁﬂieeniammdai he

i t 11
(PP P! @ afiaREd B per b hEt Y SRSy sy abtaieg gt sbiibed byt T e
-3.63 (in ,pr@'ﬂﬂ):t wis (iifics by Blbh silka2frondtdbPa ;015' Blutifghvith 3.t89% MeBH if MCM.

4H), 3.11 (s, 1H), 3.05 (s, 2H), 2.41 - 2.30 (m 4H), 2.02 (s, 2H),
1 98 (s, 194give theggbutlecommpoppd asm)ellow sgbd 1.923 (m 3H), 1.33- 1.19 (m

Vet iyl 383%%?‘@2%‘@? bt ety 29, FY G RSt Sy STRe o .

i mdin-5-yl)
phenyl pi pgrl ig fg?ngdg)z%?lh;%g hlégri1 ’)ac tlastle lﬁl\(i (m, ZHPhl 3% tI e

conpound m%sp&mm}b)y t he met hod of exarrpl e 3 using the product
fromexanple 2 15and the appropriate am ne.

(v) (4-((2-Amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)meth yi)-3-
fluorophenyl)methanol
A solution of the product from step (iv) (1.52g) in THF (30mL) was added portionwise to a
15 stirred solution of lithium aluminium hydride (1M in THF; 8.43 mL) in THF (30 mL) at
0°C undcr nitrogen. The resulting mixturc was stirred at rt for 2h, EtOAc (10mL) was
added cautiously to the reaction mixture and the mixture added portionwise to 2M NaOH
(100mL). The mixture was stirred for 30min and the aqueous solution was extracted with
EtOAc. The combined organic phase was dricd, filtered and cvaporated. The crude product
a0 was purified by chromatography elutinhg with 2 to 5% MeOH in acetonitrile to give the

subtitle compound as a yellow oil 0.85g.
1H NMR DMSO-dg: 6 7.22 - 6.90 (m, 2H), 6.79 (s, 1H), 6.28 (s, 2H), 5.36 - 5.09 (m,

1H), 447 (s, 2H), 4.11 (s, 1H), 3.72 (s, 2H), 3.29 - 3.12 (m, 2H), 1.97 (s, 3H), 1.57 -
1.39 (m, 2H), 1.37 - 1.15 (m, 4H), 0.94 - 0.78 (m, 3H)

(vi) 5-(4-(Chloromethyl)-2-fluorobenzyl)-6-methyl-N4-pentylpyrimidine-2,4-diamine
Thionyl chloride (0.224mL) was added 1o a solution of the product from step (v) (0.85g) in
DCM (15mL} under nitrogen. The resulting mixture was stirred at rt for 2h. The reaction
mixture was evaporated to dryncss under reduced pressure to give the subtitle compound

30 asayellow solid 0.85g that was used without purification,



1H NVR DMSO-d6: 8 7.34 - 7.09 (m 9H), 6.23 - 6.12 (m 1H), 5.54 -
5.46 (m 2H), 4.71 (s, 1H), 4.48 (s, 1H), 3.70 - 3.62 (m 2H), 3.59
(s, 2H), 3w@%o09/08022 (m 4H), 3.18 - 3.05 (m 2H), 2. 92CT/SR20880154
2H), 2.38 - 2.18 (m 3H), 2.17- 1.97 (m 511), 1.79- 1.42 (m 8H),
1.33- 1.18 (in, 511), 0.90 - 0.79 (in,gx83H 20 LCG-MS nmh 615 nul ti node+
Exanmpl e 29 WO 2009/ 067081PCT/ SE2008/ 051334 97 Methyl 2-(4- ((N

(3 (2-amn o-4-nmethyl-6- (pen tylamn o)p yr imdin-5-yDpr op yl)-2-

Coropurs oA AEROESG e M AR LR 0, P a4
57 il PGSO B Al YN BUERIG o 80

3. 68- 3.51.4(1@,%),1.322808311,1%1 r@;825(H)3H)3 07 - 2.95 (m 2H), 2.37
-2.25 (m 6H), 2.05 - 1.94 (m 3H), 1.66- 1.38 (m 7H), 1.39- 1.18
(m 7H), 0.86 (t, 3H LC-Ms mz 539 nultinode+ |0 Exanple 30

(S) - Metshylyid-2- (44((:( (A&naommahgak@fﬁektylamdfo)@gmdems yl@niethydy-34 @ mn
0)-6-methylp yr imdin -5- yemet h yl)-3-meth oxyph en yl) a cet a
te NH O mPFOPI’S(‘}’l?aCGKm(t(%C Ami no- 4- chl or o 6-nethylp yr imidin

- 5-yl) met pylaksicn cyanide (0.473g) was added to a stirred solution of the product from step (vi)
(0.85g) in DMSO (10mL) and DMF (10mL). The mixture was stirred at rt for 15h, diluted
with EtOAc, washed with saturated NaHCO; solution, saturated brine dried, filtered and

10 evaporated. The crude product was purified by chromatography cluting with 0 to 5%
MeOH in DCM 1o alford the subtitle compound as a yellow solid 0.530g.
'H NMR DMSO-dg: 6 7.17 (d, 1H), 7.06 (d, 1H), 6.83 (dd, 1H), 6.34 - 6.25 (m, 1H), 5.76
(s, 2H), 4.01 (s, 2H), 3.72 (s, 2H), 3.27 - 3.22 (m, 2H), 1.95 (s, 3H), 1.45 (quintet, 2H),
1.30 - 1.11 (m, 4H), 0.83 (t, 3H)

15
(viii) 2-(4-((2-Amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)methyl)-3-
fluorophenyl)acetic acid
A 5M aqueous solution of potassium hydroxide (3.10mL) was added io a solution of the
product of step (vii) (0.53g) in MeOH (6mL.). The mixture was stirred at 65°C for 15h and

20 allowed to cool. The solvent was evaporated under reduced pressure and the resulting
aqueous solution adjusted 1o pH ~7 with conc. HCI. The aqueous phase was extracted with
DCM and EtOAc, the combined organic phase was evaporated under reduced pressure to

give the subtitle compound as a colourless solid 0.547g.
1H NMR DMSO-dg: & 7.08 (dd, 1H), 6.95 (dd, 1H), 6.80 (dd, 1H), 6.52 - 6.42 (m, 1H),

s 374 (s, 2H), 3.55 (s, 2H), 3.28 - 3.24 (m, 2H), 2.03 (s, 3H), 1.50 - 1.43 (m, 2H), 1.29 -
1.11 (m, 411), 0.83 (t, 31)

(ix) Methyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yDmethyl)-3-
fluorophenyljacetate

30 Sulfuric acid (3ml) was added to a solution of the product from step (viii) (0.54g) in
MeOH (6mL). The mixture was heated to 70°C for 2h and allowed to cool. The mixiure



met hoxyph en yl)nmeth an ol A solution of diisobutylal um nium hydride
(IMin hexanes, 5.44nL) was added over 10min to a suspension of the
pr oduct fr 21 step (iii) (0.5g) in THF (I O The
m xture wa gFto warmto rt and stirred for Ek%ﬁi&w%@%i

was added 20 cautlously and then the reaction nlxture was added to
ice/water (100nmL). The nixture was sti¥¥ed for 30min and then diluted
with EtOAc (50mL). The organic phase was separated and the aqueous
was extracted with Et0OAc. The conbi ned organlc phase was_dri ed,

filtered &4 ddyiapdithcald %era{ﬂ@la%haqdﬁlée R pdrtedtocdHseMrHE89kE WO

2009/ 067034RGTH4 52003 51334138 AN, (EUBELAB prtn®pRiicbs ik

6.84 (s 8778 (d. 658 (d, 111), (t iRy,

2H) 3.83 f(ltgred:amd)wapgra&ﬁ Ihe cradeiprodyxt ¥8s pls‘lﬁeglla)' RI(HHL)C watford tlhe bﬂe
5-(4- (choég%%ngsta[hcd%%ressSg?h?é)%xyb en zyl)-6-meth ylp yr imdin

-2 amin Ion Ezm_) was added to a solution of the

roduct, frigmy 87319, t
ﬁlxture was SW at’rt fo}1 11@ and t%%%@gg@eggg gﬁgéggg?a%}é)d

under reducRdsPBER WS, tmpmse (¢, Eseby i 13 he (Iﬁormsnurmra (603K 9)45viniiatat,
was used WIthOUt gl’lfl VR DVMSO-d6: 67.09 (1H, s),
6.92 (1H, % 1t ey, 4H)08§(?§H@211 s , 3 92 - 3.73 10(5H, m),
2.17 (3H, @-Ms(ﬁa}z'% ESI

2- (44(2- Ami no- 4- chl or o- 6- met hyl pyri m di n-5-yl) net hyl ) - 3- met hoxyphenyl
) acetonitrile Potassiumcyanide (0.17g) was added to a stirred

sol utllcan qif hjg)? goduct fromstep (ii) 15 (0.40g) in DVSO (5nm) and
DVF (5mL). he Tixture was stirred at rt for 15h, diluted with water
and then evtthalc2-eH(24(3t(B-anii0dd- maﬁhgl-&mﬂmnﬁmmlg;ammlmﬁa&)pl opdaminogd;
filtered and Ev ora]ked to give the subtitle conpound, 0.20g. 1H NMR
( DVBO- d6) CX81BY' P 13§ "6.86 (2H, s), 6.83 (1H, dd), 6.66 (1H,
d), 3.98 (211, s), 3.85 (3H, s), 3.8% (2H, s), 2.16 (3H s) 20 (iv)
(S)-2-(44(2-Am n o0-4-(1-hydr oxypept|g-2-ylam no)-6-nethylp yr imdin
-5- yOret hyl ) - 3- net hoxyphenypacetofitfile (S)-2-Am nopentan- 1-ol
(0.136g) was added to a sol uti on 6Ffh /p\m/(ﬁr(ﬁ fromstep (iii) in
NVP (2mL) . The resulting m xture S A9C for 50h then
diluted with Et0Ac 25 and washed with|safura A [
saturated brine. The organi c phase wasMr ~filtered and
evaporated. The crude product was purified by columm chromat ography,
el ution graJqient{392t0m%-Meaty1i abfin @pyAntidig- S Urop |18 REpROUNd,
0. 095¢g. 1@%“/?5\/;[0(16 66. Qgi_)}(lgp%wl @)lpy_ 6.78 th P)ir(r)efa Iw
(111, 1), oscgthyllphengllicetic apd, WO 2009/ 067081PCT/ SE2008/ 051334

A solution of T5P (1.591ml, 1.57M in THF) was added to a mixture of the product from
example 1 step (v) (0.2g), TEA (0.333ml) and 2,2'-(1,4-phenylene)diacetic acid (0.463g) in

THF (15mL) and the mixture stirred at rt overnight. The reaction was diluted with EtOAc,
washed with water, dried and evaporated under reduced pressure. Used crude in next step.

20  LC-MS m/z 428 APCI+

(ii) Methyl 2-(4-(2-(3-(2-amino-4-methyl-6-(pentylamino)pyrimidin-3-
ylpropylamino)-2-oxoethyl)phenyl)acetate

25 The product from step (i) was dissolved in MeOH (20mL) then a solution of HCI in
dioxane (4M, 0.3ml) was added and stirred overnight. Solvent was removed and the

residue purified by RPHPLC to afford the title compound, 0.032g.



99 (v) (S)-2- (4- ((2-Amin 0-4-(1-h ydr oxypentan-2-ylam n 0)-6-neth
ylp yr imdin -5- yl)nmeth yl)-3-meth oxyphen yl)acetic acid A 5M
agqueous s i pot assi um hydroxi de (0.5nL) was ad irred
sol ution 3?8?ﬁ§%6@%buct fromstep (iv) (0.095g) in NEO%% fﬁ@?gh*ﬁg

m xture was stirred at 70C for 515h and then the sol vent was
evaporat ed under reduced pressure. The%tesulting aqueous sol uti on was
adjusted to pH -7 using concentrated HO The aqueous was extracted

W th EtOAg and the conbi ned organi ¢ phase was dried, filtered and
evapor at eapQn@ t oy VB 87
(1H, s), 6H§56 (2%1918?196 g%g%l (7'2%(919 '7‘2% (Qll%?&d)sm/? 13 4?@&%’ ?lg)( 1H,
M, 3.82 (3 -5 103, B, 8BH, 35V (m3 783, 3(2143@2) (m321422-3232m (il FZH)M.00
3.27 -3.22 (1H, n)é 3.17 - 3.11 (1H in) g s), 1.53 - 1.41
(1H, my, 453891590 137140 AfD: 1133201221(10,541'(1%85&} Hy. 78 (3H, t)

(vi) (9 - = (1 no-4-(1-h ydr oxyp en tan -2-ylamn
o)-6-nethwﬁéﬂﬁiméhigﬁ%@égmﬁ%bl)neth yl)-3-nmeth oxyph en yl)acetate
Concentsrated sul furic acid (0.3nm) was added to a solution of the
product fromstep (v) (0.09g9) in MeOH (1nlL). The solution was heated
at 70C foﬂbgﬁuﬁﬁg1then poured into saturated aqueous NaHCO3 sol ution

(10mL). The, AQUEQUS INBS A€ t [93ni c
bhases ver A Ea PR QARG bl RS SRR B89,
purified by RPHPLC to give the t|tIe codpound, O. 007g. NWVR DMBO-d6: 8
6.89 (1H, s), 6.74 - 6.69 (2H, m, 5.6 (RH, s), 5.44 (1H, d), 4.59 -
4.53 (1H, m, 4.13 -4.04 (1H m, 3.84BMyS)3-62 (2H, s), 3.59
(3H, s), 3.30 -3.23 (4H, m, 2.03 (3H, , M.52- 1.41 (1H, m, 1.33 -
1.21 (1H, m, 1.17 - 0.99 (2H m, 0.77(H,°t)|\/8°nth 403

mul ti node+ 25 Exanple 31 (8)-Methyl 2-(4- a-TR 41-h ydr oxyh
ept an -3- yla min oxedhybghbnylapetate | m i difh - 5- yl)nleth yl)-3-neth

oxyph en %flacet ate WD 2009/ 067081PCT/ SE2008/ 051334 100
he title compound was prepared using the metho of example 23.

10 HNMR DMSO-dg: 6 8.05-7.98 (m, 1H), 7.28 - 7.21 (m, 1H), 7.16 - 7.09 (m, 3H),
6.18 - 6.13 (m, 1H), 5.52 - 547 (m, 21), 3.64 (s, 2H), 3.60 - 3.58 (m, 3H), 3.39 (s, 2H),
3.29-3.22 (m, 2H), 3.12 - 3.04 (m, 2H), 2.30-2.22 (m, 2H), 1.97 (s, 1H), 1.53 - 1.41
(m, 4H), 1.35-1.19 (m, 4H), 0.86 (t, 3H)

LC-MS nvz 442 multimode-+

Example 25
Methyl 2-(3-((3-(2-amino-4-methyl-6-(pentylamino)pyrimidin-5-

yDpropylamino)methyl)phenoxy)acetate
N

)‘\Hz

N N

/J\i)LN/\/\/
H
NH o
Kr\\TO\)LO/
L
20 The product from cxample 1 step (v) (0.2g) was dissolved in THF (10mL) then methyl 2-

(3-formylphenoxy)acetate (0.154g) was added and stirred at rt overnight. Sodium
borohydride (0.0301mg) was added and stirred for 3hr. The reaction was quenched with



X2 NN (1) (S)-2-(44(2-Amin 0-4-(1 -h ydr oxyh ept an -3-yla min
0)-6-meth ylp yr imdin -5- yOret hyl)-3-net hoxyphenypacetic acid

(S)-3-Am ol (108 ng) was added to a suspensi ,
pr oduct f;\gg]%g&ggjﬁ%%e 5 30 step (iii) (0.1g) in butan- I-Pgi?ls?%or?%?ﬁ.s“The

resulting mxture was stirred at 180C for 3h in a CEM m crowave. The
m xture was then diluted with 5M aqueo pot assi um hydr oxi de (0.5nL)
and heated at 150C for 3h in a CEM m crowave. The m xture was
adjusted to - pH 7 with conc. HCL and the organi c phase was

separ at ed.yalh@n@eHeRHY WMBSEOAL! A%ddadd Wik eh: PathRd Ln@: réfieed ﬂ}%sﬁx‘é”ﬁwed
organi c phase was evapor at ed under reduced pressure to give tothe

subt| tl e conpeured, poiiEddy RPHBNURO@M@@@\)IG cegnp®u8B0.0384. s), 6.70 (1H,

S 50" o " Bt sSR- Saa AD, b8 s 4B A st gt il
E] f;* 8) > (éga 5{25'(ﬂi15§2}|§)1h'|81 nh17035m5%)33 20- £.8Hm, M), 3.68 ¢ 3-65Qm9bﬁ()4j’b7-

2- (44( 2- adi Iiddm}-2AH)s hQ&IF@%yﬁepﬂHm 2338)14%13131 (nn ) 2X0);, AT R 2104 ymi Gl 55~ 1.42
yl) met hyl ), - 3- y ncentrated HC1(1lnmlL) was added to
a sol utiof? lof‘gﬁflh?‘ﬁ PE’?@M@)@ éﬁgp (i) (0.1g) in MeOH (2mL). The
m xt ure Wag PRAhSH 23 mul@ikoddr 2h, poured into saturated aqueous
NaHCO3 sol ution (10nL) and the agueous was adjusted to pH -7 by

addi ng NaHCGCS. The 20 aqueous was extracted with Et0Ac and the
conbi ned digerpie2phase was dried, filtered and evaporated. The crude

pr oduct u Y~ RPHPL t|t e conpo 1H
s 0Nk, YRRy L B8 B0 TR o Dbk FRRRS0 D B8
5.57 (1H, (@ethylsulfénAphehid)pibnidid- Qﬁl)&oﬂtahﬂldé)kfd,th)fﬁpheﬁyl&@et(aﬁd-l s), 3. 62
(2H, s), 3.60 (2H, s), 3.59 (3H, s), 3.29 25:3.26 (2H, m), 2.00 (3H,
s), 1.62- 152(1Hrr)148-130(311m 1.27- 1.01 (4H m,
0.77 (3H t) LCGMS miz 431 nultimode+ WO |

2009/ 067081PCT/ SE2008/ 051334 101 Exanpl e 2 AW WETAYl 2- (4-((2-anin

0-4- (1-h yd r oxyhexa n-2-yla mn 6-arethyl pyr imd in-5-
yl)met hyl ) -3-nmeth oxyph enyl) c)a t*e)lNL OH N AW
. T
O/
The title compound was prepared by the method of example 3 using the product from exanmple 2

and the appropriate amine.
£5 1H NMR DMSO-dg: 6 7.88 - 7.79 (m, 2H), 7.56 - 7.47 (m, 2H), 7.27 (d, 1H), 7.21 - 7.15 (m,

2H), 7.14 - 7.08 (m, 1H), 6.21-6.11 (m, 1H), 5.50 (s, 2H), 4.77 - 4.59 (m, 1H), 4.56 - 4.35
(m, 1H),3.70-3.56 (m, 5H), 3.29-3.19 (m, 3H), 3.17 (s, 3H), 3.14 - 3.04 (m, 1H), 2.86 -
2.78 (m, 2H), 2.77 - 2.63 (m, 1H), 2.38 - 2.07 (m, 4H), 2,05 - 1.93 (m, 2H), 1.85 - 1.54 (m,
5H), 1.55-1.40 (m, 5H), 1.32 - 1.18 (m, 5H), 0.84 (sextet, 3H)

20  LC-MS nv/z 693 multimodet+

Example 27
Methyl 2-(4-((N-(3-(2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)propyl)-2-

morpholincacetamido)methyl)phenyl)acetate



5(i)

(S)-2-(44(2- Am no-4- (I -hydroxyhexan-2-yl am no) - 6- net hyl pyri m di n- 5-
yenet hyl) -BadkkRenyPhenybDacetic acid (S)-2-am nohexan- % Q}SEQ(QSI?SHQ
was added to a suspension of the product from exanple 8 step (111)
(0.1g) in butan-l-ol (2nm.) . The resultjng mxture was stirred at
180C for 2h in a CEM m crowave. The mXture was then diluted with 5M
aqueous potassi um hydroxide io (0.5nL) and heated at 100C for 15h.
The m xture was adjusted to - pH 7 with cgpc. HCL and the organic
phase was separated. The aqueous was extrgacCted with butan-1-ol and

t he combi ned organi c phase was evaporat el Uhder reduced pressure to
give the subtitle conpound, 0.1g. 1H N ~86.88 (1H, s), 6.69

(2H, s), 5.67 (2H, s), 5.45 (1H, . 4.1 -4%03 15(1H, nm), 3.83 (3H,
s), 3.59 (2H, s), 3.43 (2H, s), %\/ 3)33 (1H, m, 3.28 -3.22 (1H,
m, 2.04 (3H, s), 1.58 - 1.46 (1H, , M.31 -0.99 (3H, m, 0.90 -
0.82 (2H, m, 0.77 (3H, t) (ii) €9 hyl

2- (44(2-arni no-4-(1- hydroxyhe m no) - 6- met hyl pyri m di n- 5-

U S A St S L T SR
(0.1g) inahkOidappiohiiatamaitethe m xture was heated at 70C for 2h. The

m xture wgs allowed to cool and then poured into saturated aqueous
NaHCCB sol BtWMIR PEISOds: PR Mtume 448)s6.3d) adt éad, t18) 56 75 .8y (raddilh g-64 (s,

NaHCOBand t he agueous was extracted with EtOAc., The conbi ned organic
phase vias Wi aH (5f 1 Fh.erGhr S6trby bR D& SPna 6 r dde (r Gt S0oas(m 45,

purified 08 (gi ¥§), b g -bisbl®, aeposnd, 2801 66-1.
D001 06700L A D5 308 (8,219, BAg - BI50\f SENPOUIG, 2 ks (ﬂf\g] GG
- 6.69 (2HH)M-52 51.62(0e.284).4)33 -5. Aoy, 155D, §P8 - A.8B6m( 31, t), 4.12
_4.02 (1H; A1 : 3.61 (2H s), 3.59 (5H, s), 3.39 -3.33
(1H, m, &%S-@Z%I?'ﬁ?m?g# 2.03 (3H, s), 1.58 - 1.47 (1H, m, 1.30-
0.99 (5H, m, 0.76 (3H, t) LCGCMs mz 417 nul ti node-|- Exanple 33
(S)-Meth 2-&4248(2-am'n 0-4-(1-h ydr oxyhep tan -3-yla mn 0)-6-m
et hyl p'®yr f“C5- yl)meth y1)-3-flu or op h enyl) acet ate

Methyl 2-(4-(N-(3-(2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)propyl)-2-(4-

phenylpiperidin-1-ylacetamido)methyl)phenyl)acetate
NH,

9

- N/\/\/
H
O
]
~o

The title compound was prepared by the method of example 3 using the product from example 2

15 and the appropriate amine. |
1H NMR DMSO-dg: 6 7.34 - 7.09 (m, 9H), 6.23 - 6.12 (m, LH), 5.54 - 5.46 (m, 2H), 4.71 (s,

1H), 4.48 (s, 1H), 3.70 - 3.62 (m, 2H), 3.59 (s, 2H), 3.29 - 3.22 (m, 4H), 3.18 - 3.05 (m, 2H),
2.94 -2.75(m, 2H),2.38 - 2.18 (m, 3H), 2.17 - 1.97 (m, 5H), 1.79 - 1.42 (m, 8H), 1.33- 1.18
(m, 5H), 0.90 - 0.79 (m, 3H)

20  LC-MS m/z 615 multimode+

Example 29



io(i) (4-((2-Am no-4-chlor o-6-nmethylp yr imdin-5-yl)nmethyl)-3-flu
or oph enyl)nmethanol A solution of diisobutylalum niumhydride (1Min
hexanes, Sw8nhjovms1 added dr opwi se over 10mn to a suspersesisodizishe
product from exanple 22 step (iii) (0.78g) in THF (10nL) at O C. The
m xture was allowed to warmto rt and irred for Ib. EtOAc (10n)
was added and then the m xture stirred for 10m n before being added
to ice/water 15 (100tnL). The m xture was stirred for 30m n and then

di luted wi )AC ADANL ). The N . . ated. 4 he
aqueous vee LRt T Ee( A el LS e AR SRR AR EREL 51 B0 IR0
dried, fil(ppesdinahgl)ecespordaimecthyijplehf/Daattatbe subtitle conmpound, 0. 3g.
NVR (DMSO-d6); 5 7.11 (d, 1H), 7.04 (d, IK),, 6.89 (s, 1H), 6.84 (dd,
2H), 5.27 (t, 1H), 4.46 (d, 2H), 3.92 (SN,LZH), 2.21 (s, 3H 20 (ii)
4-Chl or 0-544- (ch lor onethyl)-2-flu or 100 enzyl) - 6- met hyl pyr
imdin-2-anin e Thionyl chloride (0.078 [S™added to a stirred
solution of the product fromste i) o0 O\é? in DCM (5nmL). The
m xture was stirred at rt for Ih t he sol vent was evapor at ed
under reduced pressure. The crude product was purified by col um
25chr omat ogr aphy to give the subrrpound, 0.13g. 1H NMR
DMBO-d6: 37.29 (d, 1H), 7.19 (Uo" ) 6.96 -6.87 (m 3H), 4.73 (s,
2H), 3. 94 T8 (il thmpdRind Avas prepdidh by We RS Se4O3AIRTUsaE2R036QR1 B ekildple 2
(i) 2-(4482-Arri n Q-4-chlor o-6-nethylp yr imdin-5-yl)nmeth
y1) - 3- £ uSPA B5RERRPPYAUEERSni tr i1 e Potassi um cyani de (0.056g) was
added to 4 jr ol ut.i e 0 0 t i (0.1
T DVBO ( LT VISR DAcS: A9k A0ap il PE P bt B g
and then di i E 1 Ta ani h '
wat er andq |> ﬁiggjt%%%hg’r ?gﬁ%%@l %’flmé‘)r% %ﬁaggga%’g%@ézﬁﬁdﬂ%?v%%f@gdﬁw’ 20
subtitl e dédpourid]), 0642438 (i, NNR 1ID9S0. Bo(m,67HR0.80 ¢, 3HH) , 7. 11 (d,
1. 697 1o RS thihlaes 03 (5. 2H3.93 (5.2, 2.22 (s, 30
iv
(S)-2-(44(2- Am no- 4- ( 1- hydr oxyhept an- 3-yl am no) - 6- et hyl pyri m di n- 5-
yenet hyl )-E3- Inlp'fe g)or ophenyl )acetonitr ile

Xxa

(S)-Methyl 2-(4-((2-amino-4-(1-hydroxypentan-2-ylamino)-6-methylpyrimidin-5-
ylmethyl)-3-methoxyphenyl)acetate
NH

A

o]

Z
1

—0

15 (i) (4-((2-Amino-4-chloro-6-methylpyrimidin-5-yl)methyl)-3-
methoxyphenyl)methanol
A solution of diisobutylaluminium hydride (1M in hexanes, 5.44mL) was added over
10min to a suspension of the product from example 21 step (iii) (0.5g) in THF (10mL) at
0°C. The mixture was allowed to warm 1o rt and stirred for 1h, E(OAc (10mL) was added

20  cautiously and then the reaction mixture was added to ice/water (100mL). The mixture was
stirred for 30min and then diluted with EtOAc (50mL). The organic phase was separated
and the aqueous was extracted with E(QAc. The combined organic phase was dried,

filtered and evaporated to afford the subtitle compound, 0.39g.



(S)-3- Ami nohept an- 1-ol (0.1359) was added to a stirred solution of
the product fromstep (iii) (0.12g) in NWP (2nlL). The m xture was

heat ed at wH0Qgeofofosd8h, and then at 170C 15for a furt hegr8R2009/8334
m xture was allowed to cool, diluted with water (10nm.) and the

aqueous extracted with Et OAc The conbjned organi c phase was dried
and evaporated. The crude product was purified by colum
chromat ography, to give the subtitle conpound, 0.11g. 1H NMR DVSO d6:

5 7.17 (d, 6 7

S0n 26 4 llfwﬁ]&%% 4y éw&s 515366(8%‘{%55}@5673@ 1y %%32&%1%2 531§1(’2H)
1.96 (s, 3H),4.45 @52H),3.93Gs,( 3B1), 4191 (5, 219121585, B3)(m 4H), 0.79 (t, 3H)
(v) (S)-2-(44(2-Amin o0-4-(1-h ydr oxyh ep tan -3-ylamin 0)-6-neth
ylp yr imdin -5- yl)nethyl)-3-fluor ophenyeacetic acid 25 A 5M
aqueous sQhyi. Cﬂfb]@fs @%ﬁ%ﬁ&ﬂ&h Qﬁﬁé’t'hgi?yb(egzﬁﬁmﬂ)eﬂ{‘ﬁﬁyﬁﬁh@cﬁﬁ thﬁnﬁe

stirred solution of roduct fromstep (v

(1.5n)s. Tiéonyl sdtlenids (ﬁdgmhéwe@ﬂdad o7 fLon oigw prcrdmt Ig@m\a@nt(l) o) in
evapor at e cedrp r

ad; st od 2 D EFRECEC TR S iR (SR RIS HES M Rolyent v
Et 0Ac and ebh;ﬁrﬂﬂﬁﬂﬂidﬂﬁﬂdﬁeg@msmra hegiec maSulﬂnlleedmmaﬁuﬂdt(eneg) velrich was used
evapor at ed é@ﬁ t he. ubt| tl e conpound, 300.102g. WO

2009/ 06708% 588051334 104 1H NVR DVBO-d6: 37. 03 (d, 1H), 6.87

1. "2 e B o RofR Ao bt g g,
1 08 %10964{§1511m§3|j)1,7(§,}16§ 1.53 (m 1H, 1.51 - 1.37 (m 3H), 1.30-

(iii) 2-(4-((2-Amino-4-chloro-6-methylpyrimidin-5-yl)methyl)-3-methoxyphenyl)
acetonitrile
Potassium cyanide (0.17g) was added to a stirred solution of the product from step (ii)

15 (0.40g) in DMSO (5mL) and DMF (5mL). The mixture was stirred at rt for 15h, diluted
with water and then extracted with EtOAc. The combined organic phase was dried, filtered
and evaporated to give the subtitle compound, 0.20g.

'H NMR (DMSO0-d6); 8 6.98 (1H, d), 6.86 (2H, s), 6.83 (1H, dd), 6.66 (1H, d), 3.98 (2H,
8), 3.85 (3H, s), 3.82 (2H, s), 2.16 (3H, s}

(iv) (S)-2-(4-((2-Amino-4-(1-hydroxypentan-2-ylamino)-6-methylpyrimidin-5-

ylymethyl)-3-methoxyphenyl)acetonitrile

(S)-2-Aminopentan-1-ol {0.136g) was added to a solution of the product from slep (iii} in

NMP (2mL.) . The resulting mixture was stirred at 140°C for 50h then diluted with EtOAc
25 and washed with saturated NaHCOj; solution and saturated brine. The organic phase was

dried, filtered and evaporated. The crude product was purified by column chromatography,

¢lution gradient 5 to 10% MeOH in DCM to give the subtitle compound, 0.095g.

'H NMR DMSO-dg: 5 6.98 (1H, s), 6.84 - 6.78 (2H, m), 4.62 (1H, 1), 421 - 4.12 (1H, m),

3.97 (24, 5), 3.86 (3H, s), 3.65 (2H, ), 3.41 - 3.33 (2H, m), 2.06 3H, s), 1.55 - 1.41 (1H,
3 m), 1.35- 1.21 (1H, m), 1.15 - 1.00 (2H, m), 0.78 3H, 1)



3H) 5 (vi) (S)-Methyl 2-(4-((2-am no-4-(1-hydr oxyhep
tan-3-ylam no)-6-nethylp yr imdin-5-

yfi met hyl )wad-hlogfogphenyl ) acetate Concentrated sul furi §C§;§hg,0§,5gl§j]L)
was added to a stirred solution of the product fromstep (v) (O

in MeOH (1nmL) and the m xture was heated to 70C for 2h. The mxture
was io allowed to cool, diluted with er (2nmL) and neutralised with
NaHCO3. The aqueous was extracted with Et0Ac and the conbi ned organic

h d, Th .od fied b
RPLpLC o (4t e H e ST BTl B b ag PR Ko e dn 87 09 (o,
: (
g-!['i) 1E|) 95gﬁ)g15etﬂg,illﬂ-iﬁéne@hc%@pﬁ&ﬁrl)a&éﬂ)c ,achl 83 (d, 1H) 5 71 (S 2H) 4. 39

3H), 3.37ASNgpguepys %Jtlml_tbpoﬁ_asggm(lgdrog@iﬂ SIyLBgfas_ adﬁeql—,gp s(nrﬁed ?{'lblthI’klOf5 3
- 1.35 (my, duci-frgﬁ)l ste% &4 (4.bd%5¢ ﬂH)deoﬁ (YI%L§ tThe%{“)ckavel\é%u%& at%QC for

mul ti node+ npl e 34 20Met hyl (4- amn o-4-m et (pen
tyl am isn dﬁb?ﬁd ihem thgisptvery- Vgﬂs)eﬁmomd)lmde@ﬁdh}qeﬁ pa@watTée r%éltfﬂzl@ﬁ@leous

sul phoni c gh)
- ono- 2- ( A0 P3P pld GlbiCh i Boeuened HCL The camsous s exmsind e
Et hyl acetbrasetiad the Cdrhbifind droamis phatd ads ﬂneda fititicd astlevapaped sé gine die

. 0 i .
sodi um hydride (60% di 5po, 1N

IH NMR DMSO-dg: 5 6.87 (1H, 5), 6.66 (2H, 5), 5.65 (2H, 5), 5.45 (1H, d), 4.13 - 4.05
0 (1H,m), 3.82 (3H, s), 3.58 (2H, s), 3.33 (2H, s), 3.42 - 3.34 (1H, m), 3.27 - 3.22 (1H, m),

3.17-3.11 (1H, m), 2.03 (3H, 8), 1.53 - 1.41 (1H, m), 1.39 - 1.20 (1H, m), 1.20 - 1.05 (2H,
m), 0.78 (3H, 1)

(vi) (§)-Methyl 2-(4-((2-amino-4-(1-hydroxypentan-2-ylamino)-6-methylpyrimidin-5-
15 ylmethyl)-3-methoxyphenyl)acetate

Concentrated sulfuric acid (0.3mL) was added to a solution of the product from step (v)

(0.09g) in MeOH (1mL). The solution was heated at 70°C for 3h and then poured into

saturated aqueous NaHCO; solution (10mL). The aqueous was extracted with EtOAC and

thc combined organic phasecs were dried, filtered and cvaporated. The crude product was

20  purified by RPHPLC to give the title compound, 0.007g.
'H NMR DMSO-dg: 6 6.89 (1H, s), 6.74 - 6.69 (2H, m), 5.62 (2H, s}, 5.44 (1H, d}, 4.59 -
4.53 (1H, m), 4.13 - 4.04 (1H, m), 3.84 (3H, s), 3.62 (2H, s), 3.59 (3H, s), 3.30 - 3.23 (4H,
m), 2.03 (3H, s), 1.52 - 1.41 (1H, m), 1.33 - 1.21 (1H, m), 1.17 - 0.99 (2H, m), 0.77 (3H, )
LC-MS m/z 403 multimode+

Example 31
(8)-Methyl 2-(4-((2-amino-4-(1-hydroxyheptan-3-ylamine)-6-methylpyrimidin-5-
yDmethyl)-3-methoxyphenyl)acetate



J—

250i1, 3.8g) in THF (200m) at OC under nitrogen. After |lh, a
solution of 2-(4- (chloronethyl)benzyl oxy)tetrahydro-2H pyran (22.2Q)
in THF (50g8hoRe70added, the m xture WO 2009/ 067081PC§@$§§%§&§§§4334
105 warned to rt, then potassiumiodide (16g) added and heat ed under
reflux for 48h. The m xture was partlt{ ned between water and et her,
t he organi cs separated, washed wth wa dried and evaporated under
reduced pressure. The residue was purified by col um chronmat ography
eluting with 20% Et OAc in i sohexane to gfforq) t he subtltle conpound,
15.66g9. 5 LCMs mz 333 APCl- (ii) 2- rﬁno met hyl -5-(4-((tetr
ahydr o-2H pyr an-2-yl oxy)net hyl)benzyl )pyr{m din-4-ol A m xture of
the product fromstep (i) (15.660Q) ¢ m\dyﬁe/car bonate (8.7g) in
Et OH (150nl) was heated under reflux f

the solvent renpved under reducgd f essure and the residue
triturated with water. The sol it wa L tered, washed with water then
di ethyl ether and dried to afford the sUbtltIe conpound, 11.58g. IH
NVR D'VBO Qg (3)627 \%4]-32@11111%17?—_6%}1)%1'éérh@?tanzi%amlﬁegﬁﬂmﬁhy A%Iﬁmldﬂy -§1-4.35

(m
1. 96 (s 3f|1a1)ﬂeth31) $meth<e<ypbmyl)zr;9tlc acid 53-1.43 (m 4H) LC—IVB m{z 330

/_A\S_C lyro)j('i) rge ’ -9“%\‘31 ﬁo@@aﬂq @ 6 W | d'cltsﬁad_décflto (s%lgﬁfﬁ%lgﬁ'xg:the ﬁdﬁ" gt%m%f('ample
enzenesul f30rstept(ai) 20. I\@sn bytheded (ﬂmbhwhecdfmtjmgdmxw ﬁ&})lrmdist l&0tie dort3d a

stirred mxt of. the duc fro (

PV (0. o8 CEN BRI YO it S e TR s TP s et B e
stirred at.6iLhafid Katddhensqpartbd 34 mr@.@Mettlmexav@@Mb ﬁﬁﬂuwairﬁradju?tb@to ~
organics were s parat{e;i \Agshed vvlp%h aq NaHCO3 srg water, drie I[ltd
evapor at e®uhed CONGH tF E“ ESE[ME 't‘)seéh‘alsé?ﬂﬂﬁtt% ﬁﬁi‘tef"ilsew%scﬁ‘f%ﬁ it
6.499. LCy\BanVa aaaaleﬂtpemea% of pt(sgemasglevmvrae@myéaeee@%t@t o g'me
ydr o-2Hp yr a n -2-ylox )b en zyl )p yr imidine- 2,

iamin & Athf subtilecafpoppd %ﬂ%‘tﬁuct from step (| i1) (6.499g) and
n-pentyl a 7 ano.

Thg so?/ve%m\?%g (gééé%%ig %c?lggttgh ﬂéé?e i u par ll t?)g% 99?% (églgg?é
and wat er .4.2Bhet. n?r@atnnr),s3 R0EL, sSepad 21 d), IMa @H, e)nd. 3&va,at3r(21ﬁeﬁl) ltﬂdQBH,

Chr ot 0Graary o i1 Hg s 119 5o Leopnehe L o057 (A ant AT Rl 11 ¢

conpound, 3. 4qg.

15 (i) (S)-Methyl 2-(4-((2-amino-4-(1-hydroxyheptan-3-ylamino)-6-methylpyrimidin-5-
yl)methyl)-3-methoxyphenyl)acetate
Concentrated HCl (1mL) was added to a solution of of the product from step (i) (0.1g) in
MeOH (ZmL). The mixture was heated at 70°C for 2h, poured into saturated aqueous
NaHCOj; solution (10mL) and the aqueous was adjusted to pH ~7 by adding NaHHCQOj3. The
20 aqueous was extracted with E{QAc and the combined organic phase was dried, filtered and
evaporated. The crude product was purified by RPHPLC to give the title compound,
0.018g.
1H NMR DMSO-dg: & 6.89 (1H, s}, 6.71 (1H, d), 6.69 (1H, d}, 5.66 (2H, s}, 5.57 (1H, d),
4,37 (1H, 1), 421 -4.11 (1H, m), 3.84 (3H, s), 3.62 (2H, s), 3.60 (2H, s), 3.59 (3H, s}, 3.29
25 -3.26 (2H, m), 2.00 (3H, s), 1.62 - 1.52 (1H, m), 1.48 - 1.30 (3H, m), 1.27 - 1.01 (4H, m),
0.77 (3H, t)
LC-MS m/z 431 multimode+



WD 2009/ 067081PCT/ SE2008/ 051334 106 LC-Ms mz 399 APCI + (V)
(44(2-Amin 0-4-nmethyl-6-(p en tyla min o)p yr imidin

-5-yl) net meth an ol 2M HC1(10nml) was added LT

sol ution (k)\%b E@%gﬁ% uct fromstep (iv) (3.4g9) in MOH égz‘gﬁf‘@%ﬂ%ﬁe
m xture was stirred at rt for 3 days then the sol vent evaporated

under reduced pressure. The residue wallpartiti oned between DCM aq
NaHCO3 sol ution, the organics separated, dried and evaporated under
reduced pressure to afford the subtitle conpound, 2.38g. LC-Ms nfz
315 APCl + Epempl93%- (4-(Chlor ometh yl)b en zyl)-6-meth yl-Nd-pen

tyI p yr i ne i I, | A1 to a

m xt ure o?]S fhﬂﬂ?& 2?}1?2 gp%rkg %;G?\%/)lhf gng)y!%n%ezﬂwr%&g lqisstl rred
at rt for yDmetiiie3swithenyphemd)aestasor at ed under reduced pressure and

t he residue used crude in the next st ey, IS(vii) 2-(4-((2-Amin 0-4-m
eth yl-6-(pentylamin o)pyr imdin-5- y)Qm etb,,_,yl ) phenyl )aceton itr

il e Potassium cyanide (0.75g) was addpd™¥o a solution of the crude
product fromstep (vi) in DVSO (10nly~a# ). The m xture was
stirred at rt for 18h, then partitiqneg bétween Et OAc/ wat er. The
organi cs were separated, washed?w fh hg NaHCO3 sol ution, dried and
evapor at ed under reduced presgure-teofalf ord the subtitle conpound,
1.29g. 20 LCGMS mz 324 APCl+ (viii) |

2- (44( 2- Ar(ﬁ) NS 242 HYinG-4- aeinfdr bayhek 0 R BYamhifib H 6 ddoh yipyeinkgih sphenyl ) ac
etic acid A mxture of the product fromstep (vii) (1.2g) and KOCH (5M

in water, Y@Hﬁf}hﬁlm'ﬁmli‘?"(ﬂ?gﬁ@)l)%éc%ébt ed under reflux for 18h. The

sol vent vgs) E-‘dﬁ‘a%hé‘ia%dl Mr(d‘@v@%daacas&%dmm%&s%&lm thBBrodact Bl Sldple
di ssol ved in water 5 5ml). The solution was adjusted to pH7 with 2M

HC1 then BRStediiD €0.19)1in buiag] qb.(a%mle)diihﬁtr%umgémxm\ma%ﬂlﬁ att I§0F fas 28

}\/2? h>S/ ij bt tull & C‘EWH]‘?&QQWQ‘T&@&M&: Mas 'EHeE ditthdd %L%Wcﬂl%gus potassiﬁlinﬂdroxide

2- (44(@- ard. ﬁMamrbhda;pﬂ-aﬁlQQﬁ@rfOIyIMhmmpymb wiagl adjuSed orreith ¥ pathenyd. JICI
30acet at e, HC1l in ethe

sddeq to PEREERRICHRIRERARET TR st Y orRe Rl PEh pERHoEE e
(5ml) and cbhbingdl sigatie phiserwaR dvalordidd dnder t&lved prresisolovgvd thyasblitle
evaporated and th reS| due purified WD 2009/067081PCT/ SE20081051334
107 by RPIPIEOUnfn@lg m (0. 06g) was dissolved in MeCN (2nl) then

Ceduced pr SoSlRDRERE: 2 Gdh, BEE BlAedT GR IR B SRR ed'
to affqrd (hﬁem} '3t§36(3ﬁ0§;P95’§‘§§H Q)ZQQQQEH ls? jﬁdﬂ%@}ﬂ 91) §28113 §Z &1@? m)yLH)

; 7.93 (t
204 3H,s), 1.58 - 1.46 (1H, m), 1.31 - 099(31—1 m), 0.90 - 082(2H m) 077(3H {)

(ii) (S)-Methyl 2-(4-((2-amino-4-(1-hydroxyhexan-2-ylamino)-6-methylpyrimidin-5-
yl)methyl)-3-methoxyphenyl)acetate

20 Concentrated hydrochloric acid (1ml.) was added to a stirred solution of the product from
step (i) (0.1g) in MeOH (2mL.) and the mixture was heated at 70°C for 2h. The mixture
was allowed to cool and then poured into saturated aqueous NaHCOj; solution (5mL). The
mixture was adjusted to pH ~7 by adding NaHCO; and the aqueous was extracted with
EtOAc. The combined organic phase was dried, filtered and evaporated. The crude product

25 was puriflied by RPHPLC {o give the tille compound, 0.014g.



5(d, ZFD ; 7.09 (d, 2H ; 3.82 (s, 2H) ; 3.63 (s, 2H) ; 3.59 (s, 3H)
; 3.39-3.34 (m 2H) ; 2.18 (s, 3H) ; 1.51-1.44 (m 2H) ; 1.27-1.07
(m 4H) H LC-M rn/z 357 mul ti node+ Exanpl
| 02- Nor ph o‘?Pﬁi"ég"ﬁW? P%T%EMOS/O:ISM
2- (44(2-am no- 4- net hyl-6- (pentyl am no) pyri m di n- 5-
yenet hyl ) phenyl ) acet at e, benzene sul pho# c acid salt ANNH2 co A
solution of T3P (1.57Min THF, 0.28nl) was addded to a m xture of the
product fromexanple 34 step (viii) (0.19),

4- (2- hydr CRYRMB/DMSO-@ 816896 | H0S)06) 6 BERH )l 4158 Y2k SDIRAPELBY 9.5610)
in DMF (5nl) and stirred at rt for 24h. The m xture was partitioned
bet ween DCMLwatdel2 - 4.0%(18k goud. 86(35k pad &i €2, snasFe@Hue) B34 g 3 KA KGIBY),

soln, bri t un re. ol esi due
vas purt {128 B SRR S0 Brh S EoBat T 6 B0 ITRs TS e B e
MeCN (4ﬂﬁﬂiaNﬁhheﬂmem@ﬂﬁmbmhonlc acid (0. 0219) was added, the

sol ution evaporated under reduced pressure and the residue triturated
wi th et’her/Et0Ac and the solid 20filtered and dried to afford the
title COHQQMHHﬂCQ3O4ZQ 1H NVR DMSO-d6: 8 11.85 (brs, 1H) ; 7.94
(brs, 1H) é ; 7.40-7.26 (brm 4H) 7.20 (d, 2H ; 7.09
(d, 214) (Shlehs(l (42£;'yamm9 B0 -Iiyiropgheptanzs- 5@@@0) ppethylgyrgpidin5- 4H)

(m iy AR ik f’?m%dif 55 Exapi e 36 VD |

2009/ 067081PCT/ SE2008/ 051334 108 2-(Di no) et hyl
2-(4-((2-am no-4-net hyl-6-(pentyl am di n-5-
yl ) met hyl ) phenyl ) acet ate
H
0
o F

1w (1) (4-((2-Amino-4-chloro-6-methylpyrimidin-5-yl)methyl)-3-fluorophenyl)methanol
A solution of diisobutylaluminium hydride (1M in hexanes, 8.8mL} was added dropwise
over 10min to a suspension of the product from example 22 step (iii} (0.78g) in THF
(10mL) at 0 °C. The mixture was allowed to warm (o rt and stirred for 1h. E{OAc (10mL})
was added and then the mixture stirred for 10min before being added to ice/water

15 (100mL). The mixture was stirred for 30min and then diluted with EtOAc (50mL). The
organic phase was separated and the aqueous was extracted with Ei{OAc. The combined
organic phase was dried, filtered and evaporated to afford the subtitle compound, 0.3g.
'H NMR (DMSO-d6); § 7.11 (d, 1H), 7.04 (d, 1H), 6.89 (s, 1H), 6.84 (dd, 2H), 5.27 (t,
1H), 4.46 (d, 2H), 3.92 (s, 2H), 2.21 (s, 3H)

(i) 4-Chloro-5-(4-(chloromethyl)-2-fluorobenzyl)-6-methylpyrimidin-2-amine
Thionyl chloride (0.078ml.) was added to a stirred solution of the product from step (i)
(0.30g) in DCM (5mL). The mixture was stirred at rt for 1h and then the solvent was
evaporated under reduced pressure. The crude product was purified by column

25 chromatography to give the subtitle compound, 0.13g.
1H NMR DMSO-dg: & 7.29 (d, 1H), 7.19 (d, 1H), 6.96 - 6.87 (m, 3H), 4.73 (s, 2H), 3.94
(s, 2H), 2.22 (s, 3H)



o A solution of T3P (1.57Min THF, 0.42nml) was addded to a m xture of
the product from5 exanple 34 step (viii) (0.159),

N, N- di net 0.08ml), TEA (0.3ml d DVAR
DVF (%gg)hxbg&ﬁﬂ?@%gglgf Et for é4h The nlxttrgnmas par&gpgéﬁggkﬂ

bet ween DCM wat er, the organics separated washed wi th aq NaHCGO3
sol n, brine, drled and evapor at ed unde}3reduced pressure. The residue
was purified by RPHPLC, then the product dissolved in MeCN (10nl) and
PS-TBD (0.1g) added and |left for 2h. The mi xture was filtered, the
sol vent to evaporated under reduced pressure and the residue

B rbg Zéat e&m‘ﬁﬁ NFEH ﬁgﬂgﬁg@ﬂ@geﬁteiﬂ&&h%ﬁlﬁl@m@ ;rgmelthghe ﬁﬁ&b%e.?ispound ;

5.63 (s, 2eptonityleog (t, 2H) ; 3.71 (s, . 3.58 (s, 211) ;

i 421673- 3. 22 a9$1ur§@an1dg(0§$6§}\1%§23?)jed %%sﬁﬁeé?oé&l@o%i]&f th\fﬁf’ @%t f%‘ N%E')H)

414 m.l|5tl ro.dag) if0MHD é1m8l7) Bd (DMAEIthL) The méxture@)aplstnmqsi atirt fBI;](ih-an(:l(t}hﬂa-na m
i -4- - 6-. ' .

1 acet acbup ek PRo kil Rehit plisars LRy e Sand el Bed ac
exanpl e 3akied \NRCRA00 COFARIRID pNEAROHAALAApol8, OULUNVR DIVEO: d:

57.13 (s, ,211) ; 7.04 (s, H);614(t 1H); 5.63 (s, 2H) ; 4.02 (t,

2H) ; 3. 71H(1§MR2[BM303658?:((3(;1,&&))711@216})36272-@3(@% 4.23 (s8 2{), 3.93
211); 2.06 (s, 611); 00 (s, 311); 1.69-1.62 (m 211); 1.47-1.40 (m
oH) 1 1. 27s12HR22R(S, 43@) 0.82 (t, 311) LG-Ms ink 428 nultinode+ 5
Exanpl g 38 2-(4-Methylpip er a zin -1-yl)ethyl 2-(44(2-am no-4-neth
yl-6-(pentyla min o)p yr imidin -5- yOreth yl)p hen yfla ceta te,
di benzendiv3 (8)ghER((2-Aacind-4-(1ehyihexytheplae-papound-meaidh yjpryepededS-usi ng

the same %tlllhe?h 1?? S cﬂﬁenyl?acctomtl ile
(S)-3-Aminoheptan-1-ol (0.135g)} was added to a stirred solution of the product from step
(iii) (0.12g) in NMP (2mL). The mixture was heated at 150°C for 48h, and then at 170°C
15 for a further 8h. The mixture was allowed to cool, diluted with water (10mL} and the
aqucous cxtracted with EtOAc. The combined organic phasc was dricd and cvaporated.
The crude product was purified by column chromatography, to give the subtitle compound,
0.11g.

'H NMR DMSO-dg: 5 7.17 (d, 1H), 7.05 (d, 1H), 6.86 (dd, LH), 5.87 (s, 2H), 4.38 (t, 1H),

0 426-4.16(m, 1H),4.01 (s, 2H), 3.75 (s, 2H), 3.37 - 3.33 (m, 2H), 1.96 (s, 3H), 1.65 -
1.36 (m, 4H), 1.31 - 1.05 (m, 4H), 0.79 (1, 3H)

(v) (S)-2-(4-((2-Amino-4-(1-hydroxyheptan-3-ylamino)-6-methylpyrimidin-5-
yl)methyl)-3-fluorophenyl)acetic acid

25 A 5M aqueous solution of potassium hydroxide (0.58mL) was added to a stirred solution
of the product from step (iv) (0.11g) in McOH (1.5mL). The mixturc was heated at 70°C
for 15h. The solvent was evaporated under reduced pressure and the aqueous residue was
adjusted to pH ~7 with concentrated HCl. The agueous was extracted with EtOAc and the
combined organic phasc was dried, filtered and evaporated to the subtitle compound,

30 0.102g,



The di benzene sul phonic acid salt was prepared by dissolving the
product (0.098g) in MeCN (4nl) then benzene sul phonic acid (0.066g)

was added | uti on evaporated under reduced pr
af ford the&pq{](fg@g@gp ound 1 H NVR DVSO d6 (broad spect %3"%%%?00%/831334

reported): 8 11.89 (s 111); 9.31 (s, 1@) 157.95 (s, 1H ;
7.61-7.30 (m 12H) ; 7.19 (d, 2H ; (d 2H) ; 4.15 (s, 2H) ;
3.82 (s, 211) ; 3.63 (s, 2H) ; 3.37 (brs 411); 3.00 (brs, 4H) ; 2.79
(s, 3H) ; 2.18 (s, 3H) ; 1.49-1.45 (m 2H) ; 1.23-1.07 (m 4H) ; 0.81
(t, éH\Ehdﬂ Dmﬁpdgrﬁl’fm?:r(ddﬁ-}) 287 &k dif)) €7896. E&(m,ylH) 5.78 - 5.66 (m,

2(34(2 am no-4-net hy1-6- (pentyl am no) pyri m di n-5-yl )net hyl)-4-
hydr oxyphel)phéet éﬂé(m Vid @@@9/39’@7(981 $QE@0@@)0% 864 211103 4%1337 (m,

2-Amin o h| ¢ (O pent n i b
m xture o?z}g’- am ﬁbgg[)’é%]cﬁ%%pﬁf%%él 1@73 car gl%h%/gé &?36155;1’%86 @
pentyl am r3él}( 18. 5ml) and TEA (22nl) in MOH (600rrfL) wer e heat ed under

refl ux for 3h then partitioned between EtOAdwater. The organics were
separ ated, washed with water, dried and evaporated under reduced

pressure. (%h@)rmsmq;m(ms atrmhbur(at}@dl WythBp th 1BeylA inSd) 1vens aihe | ply@indifl fnos-d
the subtitle co ound, 20 LC- M5 xi* 243/5 APCl+ (ii)
2- Ani no- 4-Yheray; éﬂclﬁb?ﬂh;?%@ﬂcﬁ@)“’pyrl m di ne- 5- car bal dehyde to A

mi xtur e Och;nb&ltﬁfqu{ﬂ%ncfzchfm%hﬁB ot hdd R0 b il 6 RTRNY e fﬁ]ocfu%pﬂ?@ﬂl sRpd

tetral ci s(triphenyl phosphi ne)pal'l adi um (

heat ed at (ﬂ)(@(QSgbm MepH ( lah) wamlawa “@héwedrteau%(“e&)r Qhe”élmeturqms
resi dug wag.paj {y ctobPHﬁ&e@\%t E%—Q@re(nﬁrn'eﬁt?ahs 1t19f\lgﬁg Sn?e%ﬁﬁéo%fs ?’?e d

dried and evap orated under essure was ‘puril
by chr onatemgacaq:myltioEtCEAd andahced:umnhmﬁgl ongdntic HAs608%6 dricdAad Eephexan®hd o

(2 A o-cHrat el TR o SR g T ol O ' an’ o
"H NMR DMSO-ds : §7.09 (d, 1H), 6.95 (d, 1H), 6.78 (dd, 1H), 5.83 (d, 1H), 5.71 (,
2H), 4,39 (t, [H), 425 - 4.15 (m, 1H),3.72 (s, 2H), 3.66 (s, 2H), 3.60 (5, 3H), 337 -

s 333 (m, 2H), 1.95 (s, 3H), 165 - 1.54 (m, 2H), 1.53 - 1.35 (m, 2H), 1.30 - 1.04 (m,
411), 0.79 (&, 310)
LC-MS nv/z 419 multimode+

Example 34
20 Methyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)methyl)phenyl)

acetate, benzene sulphonic acid salt
NH

2
N)‘\N
| NN

(i) Ethyl 3-oxo0-2-(4-((tetrahydro-2H-pyran-2-yloxy)methyl)benzyl)butanoate

Ethyl acetoacetate (11.7ml) was added to a stirred suspension of sodium hydride (60% disp. in
25 oil, 3.8g) in THF (200ml) at 0°C under nitrogen. After 1h, a solution of 2-(4-

(chloromethyl)benzyloxy)tetrahydro-2H-pyran (22.2g) in THF (50ml) was added, the mixture



Sodi um bor ohydri de (0.6g) was added to a solution of the product from
step (ii) (2g) in 20 MeOH (30m) at 0-5C. The m xture was warnmed to

rt, stirreaof00908%s8i hen the sol vent evaporated under r educeshoss1334
pressure. The residue was partitioned between EtOAc and brine, the
organi cs separated, dried and evaporatggd under reduced pressure to
afford the subtltle conpound, 1.78g. H NVR DVBSO- (16: 5 6.14(t,

1H ; 5.73 (s, 2H) ; 4.64 (t, 1H ; 4.30 (d, 2H) ; 3.30-3.25 25(m

gt?) : (Izv)leNa(éﬁlﬁd R, then'porfsidm tdaibdR62) baded bndeateaathabr ettt Hor 4810 Fife hikture
2- ( 34( 2- armaspadtitipetdyetw®n (eamtayd etheri th@)omamcrsrsmarateﬁt ypshed fyth)wader, drjedrand

oxyphenyDacetateAmxtur of th roduct fro G§|||) 1. nd
- hyar oxypRais St QP LS oS A e bR RS g iy er®y
(5nl) was eﬂlemgadthaao%LEm&iﬁﬁsoﬂ&hne tcca'ffdr@dleaﬁbhtﬁ\baﬁ@bﬁtdeds.ﬂﬁgjer
reduced p he residue was azeotroped with tol uene and the
resi due d#@@fg@’&%ﬁ%& (20m). Conc. HCl (1nl) was added and the
m xture stirred at rt for 4h then 111 evaporated under reduced
pressure. The residue was partitioned between Et 0Adag NaHCO3 sol n,

t he or gani(@s2-d@pae-Atreerhyldd- K%&teélrﬂdwéva%ﬁrm MZMM@Bm?@aDwybmgwﬂw-ol
Th d
veoH beut onteRt e préthetifo Mol T (KGRI &b b 2 LB (1 30m

the title erhrpﬂerhuhdeﬂreﬂag for38h H hevikx DivB@adole8 9th6 Soly st rebidved ubde8 ’ed(ickd
éH)56’ (go 8 sure éIl'l_%%é (essmf?lglq%\tutat%%gi xt'gtero glikéa soh%w%l_glge‘refgw(a;};ieﬁw w@tg t]be-il
(s, 3H dlctlﬁﬂctﬁer‘hﬁd @rted BHford the adbtille témpound4H).58¢. 0. 83 (t, 3H) LC-MS
in/z 373 nul tinode+ io Exanple 40 Methyl

2- (44( 2- antneMER- etSHyds: 6-7( 8dids 3Ha . (i p3 i ;. @l (0-15h)y éde t4h3A (m, 2H) ; 3.81-3.75
nmet hoxyphenogé acetate NH, N % ) Et hyl

2- (4- (benZyh i)i@%e%ﬁibxw?e% § (i ddhe)L.9%- (6,38 but o &M 3R 5 di58tli Br{mp fH)
4- (benzyl @y pdnBhi henzal dehyde (28.3g), ethyl acetoacetate

(18nl), acetic aci d 1. 74m) and piperidine (0.56m) in toluene

(400nL vvas heat ed under reflux for 48h. A solution of aceti c aci d

Soi ut1 on RBAPOHRRGSerse i o o e hEh sagpior Sy B Ty Py

evapor at e@m@d%eﬂh@msa@alemﬁﬁlawe and the residue partitioned between
Et OAc and bri ne. ani cs were separated, washed wt

NaHCO8 so |2nMewqq@1ﬂfOB¥h qh@ﬂda (-0t ansadded fof dited mikEEs ofrtb%mr@égpt from step
pressure tg (%H: thk@ ﬁﬂﬁ&ddﬁbﬁ@%ﬂgfﬂ%cﬂf{@odﬂ? gt G ﬁltﬂogedqeﬁlte mixture was

step). (i) dr oxy- 2 benzyl) - 3- oxobut anoat e
20  stirred at rt for 4h then part1t10ned between DCM and water. The organics were separated,
washed with aq NaHCO; soln, water, dried and evaporated under reduced pressure to afford the
subtitle compound, 6.49g.

LC-MS m/z 512 APCI+

25 (iv) 6-Methyl-N4-pentyl-5-(4-((tetrahydro-2H-pyran-2-yloxy)methyl)benzylpyrimidine-
2.4-diamine
A mixture of the product from step (iii} (6.49g) and n-pentylamine (7.34ml) in 1-butanol was
heated under reflux for 24h. The solvent was evaporated and the residue partitioned between
EtOAc and water. The organics were separated, dried and evaporated under reduced pressure.
30 The residue was purified by column chromatography eluting with 8% MeOH/DCM to afford the
subtitle compound, 3.4g.



25 A mixture of the product fromstep (i) (40g) and 5% Pd-C (3g) in
Et OAc were hydrogenated at 3Bar for 48h. The m xture was filtered

t hr ough ccokvbtomasdsevaporated WO 2009/ 067081PCT/ SE200@c@BstAddoshi
under reduced pressure. The residue was purified by colum

chronat ography eluting with 30% Et OAct g 0- hexane to afford the
subtitle conpound, 23.35g. LCGMS mz 265 APCl- 5(iii)

2- Am no- 5- ( 4- hydr oxy-2-nmet h oxyben zyl)-6-nethylpyr imdin -4-ol A
m xture off 4 Ry Ryoscipdirom step (ii) (23.35g) and guanidine
carbonate (15. 99) in EtOH (300nl) was heated under reflux for 24h.

The m xture was cool ed and the solid filtered and washed mnth Et OH,

wat er, EtOH di.eth t-h drled it o af t.h
conpound Py g%A t%%%fp&%ty HBIPEP Y imidyy 'y{) }@’T)pP kﬁ’-ﬁtﬁa“% 35
( s, 1H) ; X &cl (ﬁ)ml)&bas addéd @G s(uelr,ed ddihition &tﬁépr()&;ct &bbn s¢ep3(n223 48)in MOH

(mesitylsulfon vy m et hyl p

92(5 % (2-Amin o-
imidind - 5(?;411? I@tlquuywas %ﬁlﬁ@%&%ﬁérﬂﬂs tilemlheﬁﬁlwemﬁﬁﬂmrg}%wer rediced”

zenesul fo 5 a
conesuL o9 St Tl dpi gty reseluns, s
(120ng) i mse@eNed, ﬂr)emmyd capebrattd nrdsd regiticadtpréseyrc offoriie sghidtimidompasnd, 2.38g.
added anstChE,_[S HS?&Q@ ted under reflux for 12h. Anot her portion of
2- nES|ternesu ony oride (2g) was added and heated under refl ux

for a further 24h. The nlxture was partitioned bet ween DCM wat er, the

organi cs separated, washed with aq oln, brine, dried and
evapor 8t edVi ﬁd@ﬁc}ll@u%@ayl@b@gguﬁelmﬂwaﬂﬁw&alualéhrter? fRi8g wit h

ther/i f f
PN o 1 SRS sl 800

i m di n-5- ﬁ()nﬂém@/stl)rresahmfw y B T eplveit vwag eWPmai@tduméerotducnépmmﬁmld the
fromstep ég&}”$$ %) %%ﬁﬁggg | am ne (12ml) in di oxane (100ml) was
der ux tor . S

heat ed un e solvent was evaporated and the
residue partitioned between EtOAc/water. The organi cs were separated,

br assuFo. (A YELT aTu"ad i EEbToaa R DR SU0RD) L R R Sohe

40m) add@dta@ﬂdntcbﬁuds 0017'3 g)ewmaadtowudﬁmoﬁ of thixrde pradubltrond Kep (Vi UFMSO
was acidified to HCl, the sol vent evaporated, under

reduced pr&¥alpgd ﬁhﬁ (tl Pn'él)r EEF au@uﬁafnsﬁm%@dt foed He LirnmexttiRaskhetwase

organi cs VRORK:AARAT RhetheaBshgd s %Ba?ﬁe@%a%ﬁ% gNa@{C@rs'oﬂﬁion Hrie@dn@nd
evapor at ed under reduce WO 2009/ 067081PCT/ SE2008/ 051334 113
evaporated under reduced pressure to afford the subtitle compound, 1.2g.

20 LC-MS m/z 324 APCI+

(viii) 2-(4-((2-Amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)methyl}phenyl)acetic acid

A mixture of the product from step (vi1) (1.2g) and KOH (5M in water, Sml} in MeOH (15ml)

was heated under reflux for 18h. The solvent was evaporated under reduced pressure and the
25 residue dissolved in water (15ml). The solution was adjusted to pH7 with 2M HCI then the

solid filtered, washed with water then ether to afford the subtitle compound, 1.13g

LC-MS nvz 343 multimode+

(ix) Methyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)methyl)phenyl)
30  acetate, benzene sulphonic acid salt
2M HCl in ether (2ml) was added to a mixture of the product from step (viii) (0.1g) in MeQH

(5ml) and the mixture stirred at rt for 18h. The solvent was evaporated and the residue purified



pressure. The residue was triturated with ethyl acetate and filtered
to afford the subtitle conmpound, 2.43g. 1H NVR DMBO-d6: 8 9.24 (s,

1H); 6.56-@?2,609%%081;2%; 6.43 (s, 1H) ; 6.29 (s, 2H ;Eﬁzéﬁmgﬂgs]?ﬂ,

1H) ; 3.78 .51 (s, 2H) ; 3.27 (g, 2H) ; 2.0
1.48-1.40 (m 2H ; 1.29s1.11 (m 4H ; 0.83 (t, 3H LCMS mz 331
APCl + (vi) Met hyl 07

- 2-(44(2-am no- 4-net hyl- 6- (pentyl am no) pyri m di n-5-yl ) net hyl ) - 3-

met hoxyphen tate to thyl bro ceta 57U was added to .
ot o o oS e O Ve COFRER TR oD S TS A B
(10nt) andobbry) AHadduhe thtsove@tvatortbd ftier Afticed PR&sie XTHY RsiM@Swas triturated
partitioned between Et OAc/water, the organics separated, dried and

evap?gatedmﬁﬁﬂ@¥a?%ﬁﬁ%@@“bﬁ@@%@?@ﬂeTﬁéﬁﬁ@éiQﬂé%%as purified by RPHPLC
S RN T LA N i g
3y ;3 adbpg R 3% 62286 T o850 ¥ I e S e BRI

403 mul ti BbYet 520 BxaypHy; 4,27 V801, 4H) ; 0.81 (¢, 3H)

rcctate, B a1 T ypEtyLJphenye

2- Am no- 5- (4- (hydr oxynet hyl ) benzyl) - 6- net hyl pyri m di n-4-ol 25Conc.
HCl (4ml) was added to a m xture of the product from exanple 34 step
(ii) (5.2@&*2mpladDH (100nl) at rt and stirred for 30m n. The sol vent
was evapora luces .pressl nd i - diyssel ved in
water  L1s0a A e A g Mo Res
2009/ 06708 DRCTHSEhONE ¥O62 83 henzene bdphanit had stlhe solid filtered,
washed with water, ether and driedyjo afford the subtitle conpound,
3.489. LC-M5 nfz 246 APClI+ 5(i1i) 2&5nino-5-(4-(chlor
onethyebenzyl)-6-nethy|pyrinidinfh-ol, hydr ochl ori de Thi onyl chloride
(6ml) was added to a m xture of Ah¢ prodaCt~fromstep (i) (2.38g) in
DCM (80nl) and the m xture stirredlg Het under nitrogen for 18h. The
m xture was evaporated under reduceo essure to afford the subtitle
conmpound, used crude in next step. o

0 o/\/N\)

A solution of T3P (1.57M in THF, 0.28ml) was addded to a mixture of the product from
example 34 step (viii) (0.1g), 4-(2-hydroxyethylymorpholine (0.06g), TEA (0.14ml} and DMAP
15 (0.01g) in DMF (5ml) and stirred at 1t for 24h. The mixture was partitioned between

DCM/water, the organics separated, washed with aq NaHCOQ; soln, brine, dried and evaporated
under reduced pressure. The residue was purified by RPHPLC to give a gum, 0.06g. The gum
was dissolved in MeCN (4ml) and benzene sulphonic acid (0.021g} was added, the solution
evaporated under reduced pressure and the residue triturated with ether/EtOAc and the solid

20 filtered and dried to afford the title compound, 0.042g.
lH NMR DMSO-dg: & 11.85 (brs, 1H) ; 7.94 (brs, 1H) ; 7.60 (m, 2H) ; 7.40-7.26 (brm, 4H) ;
7.20(d, 2H} ; 7.09(d, 2H) ; 4.14 (5, 2H) ; 3.82 (s, 2H) ; 3.62 (s, 2H) ; 3.52 (s, 4H) ; 3.37-3.31
(m, 2H) ; 2.37 (brs, 4H) ; 1.50-1.45 (m, 2H) ; 1.26-1.11 (m, 4H) ; 0.81 (t, 3H)
LC-MS nv/z 456 multimode+

Example 36



LC-M5 mz 264/ 266 APCI+ 10 (iii)

2- (44(2- Ami no- 4- hydr oxy- 6- et hyl pyri m di n- 5- yenet hyl ) phenypacetoni tri
| e Pot assi } (2g) was added to a solution of t rom
step (ii) \VB‘z%@@’l(oggml) and DVSO (10nl) and the mxturte}%g{g?z?ﬁggﬁg% rt
for 18h. The m xture was flushed with ﬂif rogen for 20mn, then
diluted with brine (80m), stirred for"fOm n and the 15preci pitate
filtered, washed with water then ether and dried to afford the
subtitle conmpound, 2.46g. IH NVR DVMSO-d6: 8 10.92 (s, 1H) ; 7.22-7.17
(m 4H DhhefhSiandiib)ethy? 292-((Sam ) 4-ineBryR8- (b&ntyRiine 11919d1ﬁ$r— 3H)
20(iv) 2- K?(h no- gﬁ{ 4- (c)yan}grrgt rg§/2| ) benzyl) - g (éhyrpyrl %p%{; n-4-yl

2,4,6- tr yﬂ)nreit]irbﬂ}}ihemzlmg@mfonate A m xture of the product from step
(iii) (3.4g), 2-nesitylenesul fonyl Néhl oride (3.51g), TEA (5.59nml) and
DVAP (82ng) was stirred at rt forN/EItp The m xture was partitioned
bet ween DCM wat er, the organics sep fat ed, washed with aq.

NaHCO3sol n, water, dried 25and e w AN ed-undér reduced pressure. The
residue was triturated with ether/e acetate and filtered to afford
the subtitle conpound, 5.08g. LC M5 437 APCl + (v)
2-(44(2-Amin 0-4-(butylamn o0)-6-meticftp, yr im d| n

-5-yl ) et hyl ) phenyl ) 30a cet onitrile A pixt reNof t he product -from
step (iv) (0.3g) and butylamine (1ml) i A7 1,%4- di'oxane (6nl) was seal ed

M cr owave. s WDBO0a7 8670 B St Dal Aaey by bRl bErkafoditter o,

| h. The SG:lxMﬂp‘lE 3M&p exidp@r Bk N, Naliwethy lethandainipe €E88mp, Bivd (0. hel) aed DieP
used crude |

2344( 2. Am G281 SO TS e isef it e agh Phemhoue peaserrigrdiehysacet o

aci d 5 Thep@WOs&T tht bEfhRS Sdpatared, Wﬁkh&@%h@é@iﬂiﬁ@@dln%ﬂid@%‘écrhnﬂ/@ifﬁforated
(3nml) was heat ed under reflux for 18h. The nmixture was neutraljse

Wi th acet iv@dgardrcehpigssyis i Freaepidy roppied by B G thefcthe prodpgtidissolved in

gfﬁpilﬁbnd_ B@c%ﬁ%ﬂ)ml}ﬁd%l@ﬁ@@‘l?ﬁadd@g aftfiet Gor 2%H)The nﬁxtﬁée Mi ﬁl?eké)d ihe @ollrém

(s, 2Hp cgamatg@unc’@t—gcduccg! pacpsure gl t@mrcsm tritu@tcg@mgh 1§c7hc(<¢nc a;_zmﬁltcrcd to
100. 84 (t ’aff%w the title compound, 0.034g.

1H NMR DMSO-dg: § 7.14 (d, 2H) ; 7.04 (d, 2H) ; 6.14 (1, 1H) ; 5.63 (s, 2H) ; 4.08 (t, 2H) ;
3.71 (s, 2H) ; 3.58 (s, 2H) ; 3.26-3.22 (m, 2H) ; 2.43 (t, 2H) ; 2.12 (s, 6H) ; 1.99 (s, 3H) ; 1.47-
1.40 (m, 2H) ; 1.27-1.13 (m, 4H) ; 0.82 (t, 3H)

15 LC-MS m/z 414 nultimode+

Example 37
3-(Dimethylamino)propyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-

yDmethyl)phenyl)acetate
NH,
O
== ﬁ/\\/\/

The title compound was prepared using the same method as example 36.



(vii) Methyl

2- (44(2-am no-4- (butyl am no) - 6- et hyl pyri m di n-5- yOnret hyl) phenyl)

acet ate, bwozenassigl phonic acid A m xture of the produdicrisEossseiisn
(vi) (0.146g) and 4M HC1 in dioxane (3nl) in MeOH 15(7nml) was stirred
at rt for 18h. The solvent was evapor aj and the residue purified by
RPHPLC to afford the ester, 0.098g. The ester was dissolved in MCN
(4nml) then benzene sul phom c acid (0.045g) added. The sol vent was

Ty e D PR B A R BT e Tl e v 02 6. 2 371
20, 7. 15" (5295555 260: 330 2 39 R B2 G hpl K@ T el

(s, 3H) , (B, 2H) 31 811-1(401(11121%”127182(@ 43H)0.82 (1,.349-1. 42 (m 2H) ;

%S(Zé) e WSZH)Z@S mugftlm(g&ﬁ 3H) LCG-MS ink 343 nul ti node+ Exanple 42

2- (34(3-am no- 4- (1- hydr oxyhexan- 3-yl am no) - 6- net hyl pyri m di n- 5-
yl ) met hyl ) - 4-f | uor ophenypacet at e NH2 NN WO
2009/ 067082POPISED 008/ 051334 116 (i) Methyl 4-fl uor

0- 3- net hyl Vi r|

sol ution g@gﬁ?@%@r%é}gﬁﬂ I%ﬁmﬁ)gr%zm aciﬁﬁ’ %%% @gﬁ}ggjﬂq %\#Iﬁﬁ 1§1
0C over aypbrmhzd)mnsﬂ@cmamﬁebemnmfemlphmma)@&m The resul t| ng mi xture
was stirred at rt for 24h. The sojyent was renpved and the residue
diluted 5 with Et 0Ac, washed V\nt%sat NaHCCB3 , brine, dried,
filtered and evaporated to affoerd\t'\he subtitle conpound, 9.85 g.

LC-M5S mz 169 ESI NS
H

Y

o o/\/N\)

10 The title compound was prepared using the same method as example 36.
The dibenzene sulphonic acid salt was prepared by dissolving the product (0.098g) in
MeCN (4ml) then benzene sulphonic acid (0.066g) was added and the solution evaporated

under reduced pressure to afford the title compound.

1I—I NMR DMSO-dg (broad spectra, major peaks reported): 8 11.89 (s, 1H) ; 9.31 (s, 1H) ;
15 7.95(s, 1H); 7.61-7.30 (m, 12H) ; 7.19 (d, 2H) ; 7.10 (d, 2H) ; 4.15 (s, 2H) ; 3.82 (s, 2H) ;

3.63 (s, 2H) ; 3.37 (brs, 4H) ; 3.00 (brs, 4H) ; 2.79 (s, 3H) ; 2.18 (s, 3H) ; 1.49-1.45 (m,

2H) ; 1.23-1.07 (m, 4H) ; 0.81 (1, 3H)

LC-MS m/z 469 multimode+

0 Example 39
Methyl 2-(3-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)meth yl)-4-

hydroxyphenylacetate
NH

by

= N/\/\/

=z



(ii) Methyl 3-(br omonethyl)-4-fluorobenzoate ic NBS (14.60 g) and
AIBN (2.89 g) were added to a solution of the product fromstep (i)

(9.85 g) iwoktd9He70200 ni L) The resulting m xture was strseadsed1380C
for 20h. After cooling the m xture was washed with sat, sodium

thi osul phate, brine, dried, filtered ang the solvent renoved. The
crude product was purified using chromatography, to give the subtitle
conpound, 5309 I's LC-M5 ink 248 ESI (iii) Methyl

3-((2- aq" iim[ Of ciffor 0~5[E[§] Yy 15’1¥1§nl 'ilﬂmgné/?%tbgtdh flu or obenzoa

te Teco pared using roduct of step
(ii) and Léhmmmt Ioﬁd—anﬁn@@éadmhiﬂr@yzmuémeﬁs:a(lﬂd(ehyde)(SOghj-peNMﬁIﬂMSOSdﬁnl) 6

7.92 - 7. 87 9 2
401 (s, 399 TE @ in Vst Cogbuslf el negfidrunderilonfiion e &yetfoged; ) =
2-(3-((2- lﬁétﬂ&leQ@E@&@{v@ﬂer OF -0 Einivs Iweerey Sephrtied] Wash®d with RRteR)red 4nd f 1 U OF
ophenyl )acetonitr ile The subtitle conpound was epared usjng the
product ofvaogied yndey redyrgd prrssuiet hisdey uee‘%%ruéatgbwg %‘E%ﬁlf‘? ?exa(l? 9.

LHNVR VS el ool 24 6,95 5. 87 (m 315,97 (5
oH), 3.95(s. 302H), 2.22 LC-MB mz 291 ESI. WO

2009/ 0670&@1&1‘5/@!2266@/@531334 117 (v) (S)-2-(34(2-Anmin o-4-(1-h ydr
oxyhexan-3-ylamn o0)-6-nethylp yrimdin-5- yfimeth yl)-4-fluor op hen
yfiacetonitr He (S)-3-Am nohexan-1-ol (101ng) was added to a stirred
sol uti on i) 2-Aenips-ddneh viF6- @mqﬂmm@b@@ﬁﬁl&n@p%aldbh@m | -ol (2nl).

ol vent Wi b e ARHEHE L R R ey BTt using |

chromat og ﬁ@ﬂmé(tnﬁ)l%nglp‘ﬁ@sphﬁﬁ)piﬂﬂﬁtdl k@ (ggmﬁ oME (206iM0was HeMRa OB @or
86.99 (s, 1H), (m, 5H), 70 (t, 11-1), 4,26 - 4.17 (m
1H), 3.98 ]ég thep pyapogatgh.m(dgr regqxbed psessglge ("ghe rgqlﬁlue \3a34{§rt1t1ogec§lget\(¢§ﬁn 2H) ,

2.12 (s, %Ac/%nﬁg the rednfcsBharAbd, dridd ARt evhpQBted Thde? Bducdd pf&shik, TRE)
io LGMs nfz 370

residue was pur1ﬁed by chromatography on silica eluting with 50-60% EtOAc/isohexane to
15 afford the subtitle compound, 14.4g.
LC-MS m/z 223 APCI+

(iii) (2-Amino-4-methyl-6-(pentylaminoc)pyrimidin-5-yl)methanol
Sodium borohydride (0.6g) was added to a solution of the product from step (ii) (2g) in

20  MeOH (30ml) at 0-5°C. The mixture was warmed to rt, stirred for 3h then the solvent
evaporated under reduced pressure. The residue was partitioned between EtOAc and brine,
the organics separated, dried and evaporated under reduced pressure to afford the subtitle

compound, 1.78g.
-IH NMR DMSO-dg: 6 6.14 {t, 1H) ; 5.73 (s, 2H) ; 4.64 (t, 1H} ; 430 (d, 2H) ; 3.30-3.25
35 (m, 2H); 2.10 (s, 3H) ; 1.54-1.47 (m, 2H) ; 1.34-1.24 (m, 4H) ; 0.87 (1, 3H)

(iv) Methyl 2-(3-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)methyl)-4-

hydroxyphenyl)acetate

A mixture of the product from step (iti) (1.5g) and 4-hydroxyphenylacetic acid (1.02g) in
30 water (35ml) and 2M HCI (5ml) was heated at 100°C for 48h , cooled and evaporated

under reduced pressure. The residue was azeotroped with toluene and the residue dissolved

in MeOH (20ml). Conc. HCI (1ml) was added and the mixture stirred at rt for 4h then



(vi) (S)-Methyl 2-(3-((2-am no-4-(1-hydr oxyhexan -3-ylam n 0)-6-
meth ylp yr imdin -5-yflnmethyl)-4-flu or ophenypacetate Agq. 5M KOH

(0.5n) a stirred solution of the product %
( 70ng) £ RoBABRRNRP (1m) and heated to 100C for T RCTREALEs)

was allowed to cool, diluted with water, (2nlL) and then adjusted to -
pH 7 with conc. HClI. The organic phase s separated and the aqueous
was extracted with butan-1-ol (5 nL). The conbi ned organic extracts

wer e evaporated, ,the residue was di ssolved in MeOH and conc. HCL (0.3
m) was a&d@@f%{?fhu%dﬁéreﬁ’r“ﬁ?g@F%S”ﬁ%a?%ref‘é“eﬂ@@ Ragfiond beipeet £l @&maiqng t he
reaction mm%ﬁﬂlﬁe%@n%@ s§ptatedNakk G d(cbibordied Mudr Ruhleaptadr Tilk

Et OAc, dried and the solvent renoved. The crude product was pUI’IfI ed
by RPHPLC ressdugfvas pgrifipebst ¢odyran @hﬁ@@@ﬁ@p@seiatw@w%é\égolgmm@w

(5. 2, Pl ol iR ah iyt aStounlih VS sg’. S <)
"2 ST Q6 ATy s, IR, B T BDR % (Tt s (30

(S) - Met hyl1H)45(6( ZS aHyi B.56(4 2} ; B5Y (¢ BHED?C}’{lB QDZHWB 22390 maH 20076, M

aci o sh 1 3he1 ol PR 4eAsBa BB 8 ERHD b NN ZoH 0 )

(S) - 2- (4410 A/ 74 nhlidydroxyp en tan -2-yl am no) - 6- met hyl pyr
i mdin-5- ypnethyl)phenypacetonitrile To the product from exanple 41

step (iv) (300mg) in butanol (2ml), (S)-(+)-2-am no-1- 5 pentanol
(213ng), V\%El(ﬂ,&, gy and the reaction mxture heated in a m crowave, at
180C f or he sol vent was evaporated under reduced pressure and

t he crude Mcthglwat4-(.{&-sanﬁm-ﬂﬁ11@liylt@(p¢gt)dhnmnmymgmidphyyl)mtrgil)fb t he
subtitle co ound, 1 %g NIVRDIVBOd6 67.26 (, 2H), 7.20 -7.15 (m
oH), 6. 74 {dhonppengyFgetale 4. 67 (t, 1H), 4.25 -4.16 (m 1H),
3.95 (s, 2H), 387(d 1H), 379( 1H), 3.44 - 3.33 (m 2H), 102.17
(s, 3H), 1.56- 1.46 (m 1H), 1.40, 28 (m 1H), 1.12- 1.00 (m 2H),
0.78 (t, 3H) I/H/W

MeO Qo
.

(i) Ethyl 2-(4-(benzyloxy)-2-methoxybenzylidene)-3-oxobutanoate

15 A solution of 4-(benzyloxy)-2-methoxybenzaldehyde (28.3g), ethyl acetoacetate (18ml),
acetic acid (1.74ml) and piperidine (0.56ml) in toluene (400ml} was heated under reflux
for 48h. A solution of acetic acid (1.74ml) and piperidine (0.56ml) in toluene (10ml) was
added and the solution heated under reflux (or a further 48h. The solvent was evaporated
under reduced pressure and the residue partitioned between EtOAc and brine. The

20 organics were separated, washed with ag NaHCOj; soln, 1M HCI, brine, dricd and

evaporated under reduced pressure to give the subtitle compound, 40g (used crude in next

step).

(ii) Ethyl 2-(4-hydroxy-2-methoxybenzyl)-3-oxobutanoate
25 A muxture of the product from step (i) (40g) and 5% Pd-C (3g) in EtOAc were
hydrogenated at 3Bar for 48h. The mixture was filtered through celite and cvaporated



LC-M5 miz 340 EST ) (S)-2-(44(2-Amn o0-4-(1-hydr oxypen t

an- 2-yl am no) - 6- met hyl pyr im din-5- yl)nethyl)phenyeacetic acid 15Aq.
5M KCOH (1 gfded to a stirred solution of the p

step (i) (\gb)lz%dﬁf I'n butan-1-ol (2 nL). The m xture vvag,e }ggﬁoeo%li%?@:t
100C for 15h and then allowed to cool. K The pH was adjusted to - 7

usi ng conc. HC1 and the organic phase s separated. The aqueous was
extracted with butanol (5nlL) and then the conbi ned organi cs wer e

evapor at ed ynder reduced ess. The, rod ct was i fied
RPLPLC. t o WGP obREStIn: |14 65 Sb0 sy 28 cabige gl ehiting iy
g. LG M r3ply @t@%cm héﬁﬁ@@*ﬁﬂ“ol’d the kubtitle 2bmpyRind |23 358,
2-(4-((2-amino-4-(1-h oxypent an-2-yl am no

met hyl pyr il Srﬂ@—%@)ﬁf?éﬂhyl Yphenyl ) acet ate, benzenesul phoni c aci d
salt 25 Conc. HCL(0.5nL) was added to a stirred solution of the
product fromstep (ii) (40nmg) in MeOH (1nmL) and the m xture heated at
70C fon Zhiii)Ihthnitioﬁ (frleydrasy-paowrtkokybah 2yl s@megoyiNaHT@n-5i1) and t hen
adjusted t

2000/ 06704 PCFEES DB 0T TH" 138 CUME: G0 PAL CP G 5 P ORA Sif 't FIOP

conbi ned @3@ail) %8s Meted udﬂdredluxfﬂaf 243, Fheanigiuedepiogla dndihdeslid Blkieed

pressure. The c¢rude product was ifie RPHPLC to give a gum The
salt was FBf HadhedavibtEiaaice Eﬁqﬁég@;ﬁ‘?tg}’ll %{hef 8GR tga&wﬂdﬁ%ﬁ g,
12mg. NWVRg ng 11.83 (s, 1H), 7.61 -7.56 (m 111), 7.41 -7.24
(m 411), (d, 5 , 7.11 (d, 2H) 4.79 - 4.67 (rn, 1H, 4.33 -

4.21 (m ffDNwaxsmds 8010 @180 ;6061 (A1) 635G 165 62005, 28 82054, 1)
3H), 3.43 - 3.37 (n, 211), 219(3, 3H), 1.59- 1.20 (m 2H), 1.

1.01 (m 28B4 (9379 ; 842 (3R LCOMS, 8 373 nul tinode+ i o Exanpl e 44
(S) - Met hyl

2- (44(2-am no- 4- (1- hydr oxyhexan- 2-yl am no) - 6- net hyl pyri m di n- 5-

yOret hyl ) giveay@asaiind-¢(mbatyzaifen gluk Yo mieth yoir th id &1 -5-y N2t K9 1)N8-NH

methoxyphenyl 2,4,6-trimethylbenzenesulfonate

15 2-Mesitylenesulfonyl chloride (5.25g) was added to a mixture of the product from step (i1}
(5g), TEA (7ml) and DMAP (120mg) in DCM (100ml) and stirred at rt for 24h. DMF
(10m1l) was added and the mixture heated under reflux for 12h. Another portion of 2-
mesitylenesulfonyl chloride (2g) was added and heated under reflux for a further 24h. The
mixture was partitioned between DCM/water, the organics separated, washed with aq

20  NaHCO; soln, brine, dried and evaporated under reduced pressure. The residue was
triturated with ether/isohexane and filtered to afford the subtitle compound, 9.515g.
LC-MS nm/z 626 APCI+

(v) 4-((2-Amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)methyl)-3-methoxyphenol
25 A mixture of the product from step (iv) (9.51g) and pentylamine (12ml) in dioxane
(100ml) was heated under reflux for 48h. The solvent was evaporated and the residue
partitioned between EtOAc/water. The organics were separated, washed with aq NaHCO;
soln, water, dried and evaporated under reduced pressure. The residue was dissolved in
MeOH (200ml) then aq NaOH (2M, 40ml) added and the mixture heated under reflux for
30  6h, The mixture was acidified to pH 7 with aq 2M HCI, the solvent evaporated under
reduced pressure and the residue partitioned between DCM/water. The organics were

separated, washed with aq NaHCOj; soln, brine, dried and evaporaled under reduced



The title conmpound was prepared by the nethod of exanple 43 using
(S)-2-am no-1- 15hexanol. The salt was forned as in exanple 41 step
(vii) to gi e solid, 15ng. 1HNMR DMSO d-6: 87 ,
7.15 (d, %?O@f" Me 02 (m 3H), 4.61 (t, 1H), 4.17 -%éT%E”{’g’g%ﬁ),
3.97 (s, 211), 3.82 (d" 1H), 3.75 (d" 111) 3.43 - 3.35 (m 2H), 2.07
(s, 311), 1.60 - 1.48 (m 1H), 1.37 -0'¥7 (m 5H), 0.77 (t, 3H) LC- VB
m z 387 multinode+ 20 Exanple 45 (S)-Methyl 2- (4-((2-a mn o0-4-(1-h

y dr oxyh exa n-3-ylamin 0), imi
y1)-3-fi ubEssyp Rheissighg ‘aeSetfmgatF%wﬂﬁxﬁerzéwﬂ@@?gf tﬁ@#ﬁ%@%@@}%&%@ 0
The tltlecgglgp,g.mngug\gs prepared by the nmethod of exanple 33 using

(S) - 3-am nohéxan’1 to give a white solid, 102ng. 1H NMR DVS0d- 6:
67. 08 (dd" HHkMR BMIB-£8.9. 34, 115 ; B&s(aim(nilm) 548%, (H); a!zb (s, 2HY 16 45,
5 2H), 4.39 (t, 1H), 4.28 - 417(m 1H), 3.72 (s, 2H), 66 (s, 2H),

3.60 (s, 3¢JJ)H) 3.78Gs,-318; 321 (922 HP 271q,%)¢§0439'|)3H) a1 651401n52,H1m 29-

1H), 153 3 H) 22- 1.08 (m 2H), 0.79 (t, 3H LC-Ms niz
405 mul’ti rod 2,-(51’%161 &ﬁ%r@ﬂie Net hyl

2- (44( 2- amMmAmlzl33t Wram-no) - 6- met hyl pyri m di n-5-yl ) met hyl ) - 3-

met hoxyphenyl ) acet at e, benzene sul phonic acid salt. NH2 N N 00

The title conmpound was prepared by the nethod of exanple 30 using

but yl ar ni ngj Nié?ﬁylszadaﬂ(gzlénmm FRHES-@endyRinBX&pRtitidih-SiSRedyiia to
give a white solid
methoxyphenoxy)acetate
10 Methyl bromoacetate (57ul) was added to a mixture of the product from step (v) (0.2g) and
K»CO; (0.251g) in DMF (10ml) and the mixture stirred at rt for 24h. The mixture was
partitioned between EtOAc/water, the organics separated, dried and evaporated under
reduced pressure. The residue was purified by RPHPLC to afford the title compound,

0.057g

15 1H NMR DMSO-dg: 6 6.60-6.58 (m, 2H) ; 6.35 (dd, 1H) ; 5.92 (, 1H}; 5.62 (s, 2H) ;: 4.73
(s, 2H}); 3.83 (s, 3H); 3.68 (ﬁ, 3H); 3.52 (s, 2H}; 3.22 (m, 2H) ; 1.97 (5, 3H) ; 1.46-1.39
(m, 2H) ; 1.27-1.09 (m, 4H) ; 0.83 (t, 3H)
LC-MS m/z 403 multimode+

20 Example 41
Methyl 2-(4-((2-amino-4-(butylamino)-6-methylpyrimidin-3-yl)methyl)phenyl)

acetate, benzene sulphonic acid

=
€I

(i) 2-Amino-5-(4-(hydroxymethyl)benzyl)-6-methylpyrimidin-4-ol
25 Conc. HCI (4ml) was added to a mixture of the product from example 34 step (ii) (5.2g) in
MeOH (100ml) at rt and stirred for 30min. The solvent was evaporated under reduced

pressure and the residue dissolved in water (150ml). Aq sat. NaHCO; soln was added until



111NMR DVS0d- 6: 66.85 (s, IH), 6.59 (d, 1H), 6.53 (d, 1H), 5.90 (t,
1H), 5.60 (s, 2H), 3.80 (s, 3H), 3.55 (s, 2H), 3.25 -3.20 (m 2H),

3.08 (s, , s, 3H, 1.42 , 2H), 1.22 (sextet, t,
3H) LC e Wozdgrtal > ST o bk 081 PeT) SEa0os PSRy
Exanpl e 47 (S)-Met hyl

2- (44(2-am no- 4- (1- hydr oxypent an- 2-yl ah]i4no) - 6- met hyl pyri m di n-5-

yOnet hyl ) - 3-fl uor ophenypacet at e, benzene sul phonic acid salt NH2 OH N
N OS5 The title conpq was prepared by the nmethaod o xanp| e 33 and
(S) - 2- ami 8He Headerghd %%ﬁr@dss%as s Faiersiene dresenrd ﬂmsuE%Cp
(vii) to gh¥8o@hdMuge solid, 34ny. NVR DMSOd-6: 311.88 (s, 1H),
7.61 - 7.57 ?m 2H),~7.47 (d, 1H), 7.35 - 7.27 (m 4H), 7.13 (dd,

1H), 7.00 (@IS mA)246AR4+(dd, | H), 4.72 (t, 1H), 4.35 - 4.25 (m

1H), 3.85 (s, 2H), 3.69 (s, 2H), 3.60 (s, 3H, 3.44 - 3.35 (m 2H),
2.12 (s, 3H), 1.59- 1.46 (m 1H), i01.44- 1.32 (m 1H), 1.28 - 1.06
(m 2H)s, QiBDApiino-3H)-(tiTemarh 71)128 0y i-Guhdth yipgherm idinaiagl] Bydd8chloride

éf&hgﬁ;m’lﬁ lglzfin&ﬁf}}ﬁ Zdeg_g]ﬁgﬁéiaééﬁhtﬁgr&mﬁmgq of the product from step (i) (2.38g) in DCM

15y Oret hylgomt aid hexyiienyinee et @irier BRRZENRT $8H. THE AituRGlM eva)dratbiH2 OH
NN The title cogzgound was Ipreﬁar ed by the nethod of exanple 30

usi ng (S) -tederFrdspbrigsutedp afforldhe subiitlg gampoyindaederuininglesingite 41 step

(vii) to givRrPmmici®ss@lpcd 76ng. 11-1 NVR DVBOd-6: 8 11.82 (s, 1H),
7.61 -7.58 (m 2H), 7.37 (d, 1H), 7.34 -7.26 (m
10

(iii) 2-(4-((2-Amino-4-hydroxy-6-methylpyrimidin-5S-yl)methyl)phenyl)acetonitrile
Potassium cyanide (2g) was added to a solution of the product from step (ii} in DMF
{(20ml) and DMSO (10ml) and the mixture stirred at rt for 18h. The mixture was flushed
with nitrogen for 20min, then diluted with brine (80ml), stirred for 10min and the

15 precipitate filtered, washed with water then ether and dried to afford the subtitle

compound, 2.46g.
11—1 NMR DMSO-dg: 6 10.92 (s, 1H) ; 7.22-7.17 (m, 4H) ; 6.41 (5, 2H) ; 3.95 (s, 2H) ; 3.63
(s, 2H); 1.99 (s, 3H)

20 (iv) 2-Amino-5-(4-(cyanomethyl)benzyl)-6-methylpyrimidin-4-yl 2.4,6-
trimethylbenzenesulfonate
A mixture of the product from step (iii) (3.4g), 2-mesitylenesulfonyl chloride (3.51g), TEA
(5.59ml) and DMAP (82mg) was stirred at rt for 18h. The mixture was partitioned
between DCM/water, the organics separated, washed with aq. NaHCOj soln, water, dried
25 and evaporated under reduced pressure. The residue was triturated with ether/ethylacetate
and filtered to afford the subtitle compound, 5.08g.
LC-MS m/z 437 APCI+

(v) 2-(4-((2-Amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)phenyl)
30 acetonitrile
A mixture of the product from step (iv) (0.3g) and butylamine (1ml) in 1,4-dioxane (6ml)

was sealed into a microwave tube and the reaction was performed in the CEM Microwave,



205H), 6.93 (s, 1H), 6.78 - 6.74 (m 2H), 4.42 - 4.32 (in, 114), 3.84
(s 3H) 3.69 (s, 214), WD 2009/ 067081PCT/ SE2008/ 051334 122 3.65 (s,

211) 1 48“’82'_10%5%7"3%3 ) 3'1.2195 ml-ggi),(mz. %El),(so ggb(tl’cg’gﬁimﬁﬁ%aﬁ(‘nth

417 mul ti node+ 5 Exanple 49 (S)-Methyl 2- (44(2-amn o0-4-(1-h ydr
oxyhexan- 3-yl ami no)-6-meth yl pyr imidli# -5-

yl ) met hyl ) phenyl ) acet ate, benzene sul phonic acid salt NH2ZOH N N The
title conpound was grepared by the nethod of exanple 43 using

(S) - 3- ani bHeKarnd J0GW der. HrrrTéle%!V%ntmgewpw#‘d @éerrﬁﬂ%%aﬁsﬁ%re@pdéheep

vii) to "I -1NVMR DMB0Od-6: 87.61 -7.56 (m
(1H) )7 33%S &G%S%rﬁ%ﬁ?%#’f?éw 7.08 (d, 2H), 4.40 - 4. 23((m

2H), 3.84 - 3.75 (m 2H), 3.65 355(m 5H), 2.11 (s, 3H) 2.05 -
1.93 (m

(m 2H) , 3%% (%{&4 Iﬂ)lnq:%(%g}lnfnzmcg- -met y yrlnélg&lqi—gﬁgig Hr¥p)|p e%)_acélticoazcid

(S) - Metshy ITh2 ptethuéi fZorastap (W) 1@%0@-ﬂ(lbm@ran@>§w9bl it @&nter Bnyll) svasrhented under

O o AL ELA LR RS BRG Henh i B HBEREC

afford the subtitle compound, 0.168g.
'"HNMR DMSO-dg: 8 7.06 (d, 2H) ; 6.91 (d, 2H) ; 6.11 (t, 1H) ; 5.64 (s, 2H) ; 3.67 (s, 2H)
;3.27-3.22 (m, 2H) ; 3.15 (s, 2H)} ; 2.00 (s, 3H) ; 1.47-1.40 (m, 2H) ; 1.26-1.17 (m, 2H) ;

1 0.84(t, 3H)

(vii) Methyl 2-(4-((2-amino-4-(butylamino}-6-methylpyrimidin-5-yl)methyhphenyl)

acetate, benzene sulphonic acid

A mixture of the product from step (vi) (0.146g) and 4M HCI in dioxane (3ml) in MeOH
15 (7ml) was stirred at rt for 18h. The solvent was evaporated and the residue purified by

RPHPLC to afford the cster, 0.098g. The cster was dissolved in McCN (4ml) then benzene

sulphonic acid (0.045g) added. The solvent was evaporated to give a solid which was

triturated with ether and filtered to afford the title compound, 0.111g.

'H NMR DMSO-dg: 6 11.88 (s, 1H) ; 7.93 (t, 1H} ; 7.62-7.59 (m, 2H) ; 7.37-7.28 (m, 4H)
2w ;7.18(d, 2H); 7.09 (d, 2H) ; 3.82 (s, 2H} ; 3.63 (s, 2H) ; 3.59 (s, 3H) ; 3.39-3.34 (m, 2H) ;

2.18 (s, 3H); 1.49-1.42 (m, 2H) ; 1.21-1.11 (m, 2H) ; 0.82 (1, 3H)

LC-MS m/z 343 multimode+

Example 42
25 (S)-Methyl 2-(3-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-methylpyrimidin-5-
yl)methyl)-4-fluorophenyl)acetate

w SN 2
H
0



20 The title conmpound was prepared by the nethod of exanple 43 using
(S)-3-am noheptanl-ol. The salt was formed as in exanple 41 step

(vii) to %é%(l@m%g#e solid, 5 Ing. 11-1 NVR DVSOd- 6: g’%g"{?%gﬁ’ﬂ?;l}sf?gg

(m 1H), (m 211), 7.33 -7.27 (m 3H), 7.1

(d, 2H), 4.39 - 4.28 (m 2H), 3.87 - 3.80 (m 2H), 3.61 (d, 511),
2.17 (s, 123 3H), 2.05- 1.94 (m 1H),1.67- 1.59 (m 2H), 1.50- 1.39
(m 2H), 1.26- 1.10 (m 3H), 1.07 - 0.99 (m 2H), 0.77 (t, 3H LC M5
mz 401 nmultinode + 5 Exanple 51 Met hyl

2- (44(N- ( 3- (@ aMatlvl4-fearpypimethyBeresatean no) pyri mi di n- 5- yepropy1) - 1-

met hyl pi pef: di - ] t A€ 22 :
Sul phoni 6 i SRS SRR BRSO ARE! Lok loencpic
(50ng) i n 2BNE1§ gnih)MePid (I¥BAnT Dat DIG ity a period 6 10 minutes under nitrogen. The

met hyl pi peri di ne-.4- car boxyl i.c i ydrochl ori de (23.,89 s added
ol | owad” gy 4bsh S R et AG e HiaRoNs R Sarbvby i e R, 068
stirred foritH FxOAEh@aged wéhtsst. WeHEOe y B, atiel filtéhe awt ¢vdporpted dugffordais:
purified by RIDHPLC. The resulting gum was dissolved in MCN,
benzenesulsF¥iccosPrendvd$S &dded and the sol vent renoved to give the
title commaund a9z et € solid, 15ng. 15NVR DVBO d-6 37.65 -7.59 (m
1H), 7.32 - 7.18 (m 5H), 7.16 - 7.08 (m 2H), 4.60 -4.42 (m 2H),
3.66 - 3.57 (m 5H), 3.41 -3.23 (m 4H), 2.40 - 2.16 (m 9H, 2.11

2 530 mui {1 hodSISTE b3 fudrebfhdoe 510 O 87 (1, ) LS IR
2- (4- ( (oN- (N8B Q401 2) endt ARRIN 13,89 8) Wpre atddadaoh sahjpyr efithapmdist filodnmtepypl) - 2
'20837" Bg%g%@%ﬁ@@%%@ﬂﬁ% Ee@ﬁf@%'g ) AGELAL L iR at 80°C for 20h. After
cooling the mixture was washed with sat. sodium thiosulphate, brine, dried, filtered and the
solvent removed. The crude product was purified using chromatography, to give the
subtitle compound, 5.30 g.

15 LC-MS m/z 248 ESI

(iii) Methyl 3-((2-amino-4-chlor o-6-methylpyrimidin-5-yl)methyl)-4-
fluorobenzoate
The subtitle compound was prepared using the product of step (ii) and the method of
20  example 22 steps (i)-(ili).
'H NMR DMSO-dé: & 7.92 - 7.87 (m, 1H), 7.51 - 7.49 (m, 1H), 7.37 (dd,1H), 6.98 (s,
2H), 4.01 (s, 2H), 3.81 (s, 3H),2.23 (s, 3H)
LC-MS m/z 310 ESI

25 {iv) 2-(3-((2-Amino-4-chloro-6-methylpyrimidin-5-ylymethyl)-4-
fluorophenyljacetonitrile
The subtitle compound was prepared using the product of step (iii) and the method of
example 30 steps (1)- (iii).
'H NMR DMSO-d6: § 7.27 - 7.20 (m, 2H), 6.95 - 6.87 (m, 3H), 3.97 (s, 2H), 3.95 (s,
30 2H),2.22 (s, 3H)
LC-MS nvz 291 ESL



O The title conpound was prepared by the nethod of exanple 51 and

2- (ne hyl t hi o) acetic acid to give a gum 27ng. 1H NVR DVSOd-6: 87. 32-
7.11 (m 6. 13 (n1 1H), 5.60 - 5.45 (m 2H), s 44
(m 2H), %?,00@@%%1 (m 3.44 - 3.37 (m 2H), 2 34P¢T§é72"§8’%ﬁn§'ﬁ
3H), 2.18 - 1.97 (m 8H) 166 1.41 (]m 411), 1.35- 1.20 (m 511),
0.86 (t, 3H LC-Ms rn/z 502 nul tinode L) Exanple 53 I o(S) - Met hyl
2-(4-((2- an1|n 0-4-(2-h ydr oxybutylamin o0)-6-nethylp yr

i mdin-5-ye met hox cet henzene s honic_acid
salt NH N N rh) %3s£f§é“tl§°ﬁgﬂéﬁ1r¥§9%ﬁ ?i'é]iaﬁ’d%‘r |6n'é‘°‘i‘3’§’->§}"blﬁ@ Yo
172" sanzened car Wﬁéihﬂ?«4(fﬂ:o&%ﬂ1)enylljhc@l\ﬁlt(ﬂé)nﬂ)

(S) (-)-1, 2- epoxybut ane L g) was 15 added fol |l owed by K2CO3 (4. 039)
and heat edS bd-AGODleSIN-18 (10111115) Veserddedie abisred peluiaacplne modust ﬁpm step

O et 38 O 9 . PR ) i
5 for 2h. The solvent was removed and the crude product was purified using
chromatography, to give the subtitle compound, 70mg.
'H NMR DMSO d-6: & 6.99 (s, 1H), 6.93 -6.77 (m, 5H), 4.70 (t, 1H), 4.26 - 4.17 (m,
1H), 3.98 (s, 2H), 3.86 (s, 3H), 3.69 (s, 2H), 3.43 - 3.33 (m, 2H), 2.12 (s, 3H), 1.39 -
1.27 (m, 2H), 1.15-1.03 (m, 2H), 0.79 (t, 3H)
10 LC-MS m/z 370 ESI

(vi) (S)-Methyl 2-(3-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-
methylpyrimidin-5-yl)methyl)-4-fluorophenyl}acetate

Ag. 5M KOH (0.5ml.} was added to a stirred solution of the product from step (v) (70mg)

15 in butan-1-ol (1mL) and heated to 100°C for 15h. The mixture was allowed to cool, diluted
with water (2mL) and then adjusted to ~ pH 7 with conc. HCI. The organic phase was
separated and the aqueous was extracted with butan-1-ol (5 mL). The combined organic
extracts were evaporated, the residue was dissolved in MeOH and conc. HCI (0.3 mL) was
added and the mixture heated to 70°C for 1h. After cooling the reaction was poured into

20 sat, NaHCOs (10 mL) and extracted with EtOAc, dried and the solvent removed. The crude
product was purilied by RPHPLC (o alTord the title compound as a colourless gum, 22mg.
'H NMR DMSO d-6: § 7.12 - 7.06 (m, 2H), 6.76 (d, 1H), 5.83 (d, 1H), 5.72 (s, 2H), 4.38
(t, 1H), 4.30 - 4.17 (m, 1H), 3.73 (s, 2H), 3.58 - 3.51 (m, 5H), 3.39 - 3.34 (m, 2H), 1.95
(s, 3H), 1.68 - 1.33 (m, 4H), 1.30-1.11 (m, 2H), 0.80 (t, 3H)

25 LC-MS m/z 405 multimode+

Example 43
(S)-Methyl 2-(4-((2-amino-4-(1-hydroxypentan-2-ylamino)-6-methylpyrimidin-5-

yl)methyl)phenyl)acetate, benzenesulphonic acid salt



To the product front step (i) (0.8g) in MeOH (30ml), hydrazine
hydrate (60%in water, 0.6nl) was added and the m xture stirred at rt
for 48h. was acidified with acetic acid, fip

sol vent rgﬁoeﬂ%%&#ﬁe product was purified on SCX resin Fg%g?@g&ﬁ
subtitle conmpound as a gum 0.31g. 51H NVR DMS0d-6: 5 5.54 - 5.28 (m
3H), 3.45 - 3.32 (m 1H), 2.52 - 2.39 {'§ 2H), 1.46 - 1.20 (m 2H),
0.85 (t 3H) (iii) (S)-2-(ter t-Bu tyldimeth ylsilyloxy)but a n
-1l-amine To the product fromstep (ii) &ﬁlo ng,) in DVF (10 ),

tert-butyl chl orodi net hyl sil ane 10 (734ai99 was added fol |l owed by

i mi dazole (474 ng) and stirred at rt 4h. AMe ni xture was washed
wth water and extracted with EtOAc, dried¢l and the solvent renoved to
give the subtitle conpound as a yel |.eW~gFI T N6ITORGLC-MS ni/z 204 ESI
15(iv) (S)-2-(44(2-Am n 0-4-(2-hydr oxybut §lam n o)-6-nethyl pyrimd
in-5- yl)methyl)-3-nmet hoxyphenyl )@cey~on itr ile, hydrochloride The
product of step (iii) (6050D) ,S added to the product of exanple 30
step (iii) (300ng) in butan-®-o0 ) and stirred at 180C for h in

a mcrowave. t was r ved and t e res ol ve

2t 0nc wachedh fﬁ%—%féf@ff*nap?éﬁgﬁalwpeeﬁt T X
was purified u5|qgmgﬁﬁgﬂnkﬁgpﬁgthtmgglve the protected conpound (105
ng) as a white solid LC adz 470 is was dissolved . .in_ MOH

(5ml) and I® m@@%ﬂ}mt@emattcfé Rl é—tqﬂmgéal WW@HI Sk fe-2grinesht

was 1 eQDV%QntE&bI gil‘éﬁléfj bes §<!H:EE1 'aﬁc!l %e?fa%ﬁ&yﬁtﬁ;tﬁ% h8at¥Ein! AAWcERRve, 3O TEO°C for

LC-M5 mz 356 ESI

2- (44(2- aﬂhnﬂlmtvznﬂ'ty@re@mm@/hm redyiced-pressury R thie giudie proguct was purified
met hyO- I c acid salt The

¥Pt|e Zon%%u éﬂ%éﬁﬁ%ﬁ@ﬁ h@ R%g%ﬁab@ﬁ gﬁsaﬁggg@ﬁQEtep kiv? (80ngy) and

t he met hodHOfMRIVIBOGI-&3 ',sz@e@ 2H\)!i7)20 Thes (merme)we 78 @, [BHNG.L9 6 i18)SAab1

was prepared as a white solid,

301
20091067084 PF/SE200H 6514843056 %87 (111,379 (0, 14), 3.44 333 (m, 2,
o 2.17(s, 3H), 1.56 - 1.46 (m, 1H), 1.40 - 1.28 (m, 1H), 1.12 - 1.00 (m, 2H), 0.78 (t, 3H)

LC-MS m/z 340 ESI

(i) (S)-2-(4-((2-Amino-4-(1-hydroxypentan-2-ylamino)-6-methylpyrimidin-5-
yl)methyl)phenyl)acetic acid

15 Ag. 5SM KOH (1 ml) was added to a stirred solution of the product from step (i) (0.15 g) in
butan-1-ol (2 mL). The mixture was heated at 100°C for 15h and then allowed to cool. The
pH was adjusted to ~ 7 using conc. HCI and the organic phase was separated. The aqucous
was extracted with butanol (5mlL} and then the combined organics were evaporated under
reduced pressure. The crude product was purified by RPHPLC to afford the subtitle

20 compound as a colorless solid, 0.041 g.
LC-MS m/z 359 multimode+

(iii) (S)-Methyl 2-(4-((2-amino-4-(1-hydroxypentan-2-ylamino)-6-
methylpyrimidin-5-yl)methyl)phenyl)acetate, benzenesulphonic acid salt
25 Conc. HCI (0.5mL) was added to a stirred solution of the product from step (ii) (40mg) in
MeOH (1mL} and the mixture heated at 70°C for 2h. The mixture was poured into sat aq
NaHCO; (SmL) and then adjusted to pH ~ 7 with solid sodium bicarbonate. The aqueous



1H NVR DMVMSOd-6: 611.91 -11.87 (m 1H), 7.69 - 7.63 (m 1H), 7.63 -
7.56 (m 1H), 7.35 -7.27 (m 2H), 3.85 (s, 3H), 3.70 (s, 2H), 3.66
(s, 2H), 3wb2odoms708H), 3.57 - 3.51 (m 1H), 3.41 - 3. 25pCHmsEDB/05123418
(s, 3H, 1.36- 1.17 (m 2H), 0.89 - 0.81 (m 3H) LCM mz 389
mul ti node + Exanple 54 Methyl 2-(3-((2;@ mn o-4-methyl-6-(p en
tylamno)p yr imidin-5- yOreth yl)-4- nethoxyphenyfl acetate 10(1)
2- Am no-4-chlor o0-6-(p en tylamn o)pyr imdine-5-carb al dehyde To

2- m no- 4, r I 33&%)1

and TEA (%ﬁﬂkﬁggtégn‘?&ﬁ%%n? ‘%%65%’ ﬁ{&%g&g %ﬁﬁ an helg:lr%@dgb te(’%g)%m
for 3h. Thadgotduesd passsra: #howede produdt hvas pesfiadby REARLIG fogrec Hmt. When
Et OAc and ter th ani dried nd th sol vent
cvanor at et rb8Fat Rl bTYER R & RS B e o gi ve
t he 155ubt1Ht1~hMRCDwmy&L@ 5&118839@ (g, 7%0 2/936 % 1M§ 'M/IZ 2%@%@1) 1. 1(8I(u,)
2-Amin o-4-neth i ne-5- de To t

o1 oducts eréHa AR R AR (mp&@pm)@ J(f@g Sk Hoded
fol | owed . e?//gzgg(@O@ 138d 3t3qum

The sol vent ordted and fhe res?qgue p rt| oned )Etg
and brine,l.GlHen, cﬁfﬁa@ﬂ&é Wdre dried and sol vent renoved. The pr oduct

was purifi ca chr tography to give the subtitle conpound,
14. 4q. Lcm?ﬁfg% (grlgS WO 2009/ 067081PCT/ SE2008/ 051334 127

To the product fromstep (ii) (4g) in MeOH (50nml), sodi um borohydride
(0.7g9) was added portionw se over 5mn. The m xture was stirred at rt
for I hiot hérkefwee 4ol vent renoved under

(S)-Methyl 2-(4-((2-amino-4-(1-hydroxyhexan-2-ylamino)-6-methylpyrimidin-5-
ylmethyl)phenyl)acetate, benzene sulphonic acid salt
NH

2
N)*\N ~OH
l
= N/\/\/
H

o
The title compound was prepared by the method of example 43 using (S)-2-amino-1-

15 hexanol. The salt was formed as in example 41 step (vii) to give a white solid, 15mg.
"H NMR DMSO d-6: 6 7.24 (d, 2H), 7.15 (d, 2H), 6.23 - 6.02 (m, 3H), 4.61 (t, 1H), 4.17 -
4.05 (m, 1H), 3.97 (s, 2H), 3.82 (d,, 1H), 3.75 (d,, 1H), 3.43 - 3.35 (m, 2H), 2.07 (s, 3H),
1.60 - 1.48 (m, 1H), 1.37 - 0.97 (m, 5H), 0.77 (t, 3H)
LC-MS m/z 387 multimode+

Example 45
(S)-Methyl 2-(4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-methylpyrimidin-5-

ylmethyl)-3-fluorophenyl)acetate



reduced pressure. The residue was partitioned between Et OAc and
wat er, the organics were separated, dried and evaporated under
reduced prweseweesiosr gi ve the subtitle 5conmpound, 3. 89gpciGEdMos/§1234225
APCl + (iV)
2- (34(2- Am no- 4- net hyl- 6- (pent yl am no) 523()” m di n-5-yl ) net hyl) - 4-
met hoxyphenypacetic acid 10 To the product fromstep (iii) (0.8g) in
1M aq HC1(20nl), 4-nethoxyphenylacetic acid (1.8g) was added and
heat ed under reflux for 48h. The sol venjuwas ewapor at ed and the
residue purified by SCX then by RPHPLC fo gi vythe subtitle compound,
164ny. LG-MS nVz 373 APCl+ 15 (v) MethwisN -
2-(34(2-am no-4-net hyl-6- (pentyl am no)pyL n‘i,cﬁ\n)S-\ypmet hyl )-4- meth
oxyphenypaceta t e A sol ution of the prcﬁjuct fromstep (iv)
(135mg) in MeOH (5nl) and 4M Hgl i pdj oxane (0.5ml) was stirred at rt
for 18h. The sol vent was evapo ated the residue purified by
20RPHPLC to give the title Ttep chets>~a solid, 31lng. 11-1. NMWR
DMSO-d6: 67.05 (d, 1H) , 6.93 (d, 1 , 6.65 (s, 1H), 5.97 (t, 1H) ,
3.84 (s, JHp tifle BorBfound wag phepared b the(rsglh@H)f cxaBpla 83 @ising £3)3-a1Bin@Bexan-19
(m 2H) , 98 (s . 43-1.38 (m 2H) , 1.29-1.14 (m 4H) , 0.83
(t, 3H) LéiLf\‘?Bg“F%ﬁ’%’h‘gggfhﬂufqzﬂ%de + 25 Exanpl e 55
3- (Di met hyHanROPMR G- 6t ITRONIR nH?,ra/és @d(1B1)( 6.28 add, N, 4-93RHNNED; 671 (s,
(pentyl am no) pyri m di n-5-yl ) net hyl) henylﬁacet at e, benzene_ sul phonic
aci d sal t 2H0 Bo0oiDeTa81PeTBEIB0E) Csa3). 356 (> KB SN 31D, 336 -

3.32 (m, 2H), 1.94 (s, 3H), 1.65 - 1.54 (m, 1H), 1.53 - 1.32 (m, 3H), 1.22 - 1.08 (m,

2H), 0.79 (t, 3H)

LC-MS m/z 405 multimode+

10 Example 46
Methyl 2-(4-((2-amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)-3-
methoxyphenyl)acetate, benzene sulphonic acid salt.

NH2
@
H

~ 0 O/
The title compound was prepared by the method of example 30 using butylamine. The salt
15 was formed as in example 41 step (vii) to give a white solid, 140mg.
'H NMR DMSOd-6: § 6.85 (s, 1H), 6.59 (d, 1H), 6.53 (d, 1H), 5.90 (t, 1H), 5.60 (s, 2H),
3.80 (s, 3H), 3.55 (s, 2H), 3.25-3.20 (m, 2H), 3.08 (s, 2H), 1.99 (s, 3H), 1.42 (q, 2H),
1.22 (sextet, 2H), 0.85 (t, 3H)
LC-MS m/z 373 multimode+



0 The title conpound was prepared using the nmethod of exanple 35
and 3-(di met hyl am no)- 2, 2-di met hyl propan-1-ol to give a white solid,

65ny. 1H 6 57.62 - 7.55 (m 2H), 7.35 -

7.22 - %@Wg—&ﬁi 57.12 - 6.91 (m 3H), 3.84 - 3. 73%?#W@?463
(s, 2H) 2.22 - 1.93 (m 11H), 1.54 - 1.40 (m 3H), 1.29- 1.08 (m
6H), 0.88 - 0.74 (m 8H) LC-MS niz 45612l ti node + Exanpl e 56

103- (4- Met hyl pi peropyl 2- (44(2-am n o-4-nethyl-6-(pentylamno)p yr

i mdin- 5-ypnethyl)phenyfl acet ate, benzene sul phonic acid salt NH2 N

N zN &l £ conpound was prepared using the nmethod of exanple
35 and 3- (4: i, pe lid,
631D, 151%9%‘*&%- SRR BRI A BEARA 2 P S B B

7.17 (d, Z2Dhidethyl)-BBlupchph2idl)acbta®s bezeBd sylphonftfgid 4al03 (t" 2H), 3. 79

(s, 2H), 3.59 (s, 2H), 3.48 -3.36 (m 2H), 3.36 -3.27 (m 4H), 2.65
-2.54 (m 2H), 2.40 - 2.28 (m 6H), 2. ig\pts 3I—% 1.75 - 1.65 (m
2H), 1.51 - 1.41 (m 2H), 1.28- 1.17 (P13 He- 1.05 (m 2H),
0.81 (t, 3H) LC-MS mlz 483 nul ti node 4 :

N/\/\

H
o F

s The title compound was prepared by the method of example 33 and (S)-2-aminopentan-1-
ol. The salt was formed as in example 41 step (vii) to give a white solid, 34mg.
'H NMR DMSOd-6: & 11.88 (s, 1H), 7.61 - 7.57 (m, 2H), 7.47 (d, 1H), 7.35 - 7.27 (m,
4H), 7.13 (dd, 1H), 7.00 (dd, 1H), 6.94 (dd, 1H), 4.72 (t, 1H), 4.35 - 4.25 (m, 1H), 3.85 (s,
2H), 3.69 (s, 2H), 3.60 (s, 3H), 3.44 - 3.35 (m, 2H), 2.12 (s, 3H), 1.59- 1.46 (m, 1H),

10 1.44-1.32(m, 1H), 1.28 - 1.06 (m, 2H), 0.80 (t, 3H)
LC-MS m/z 390 multimode+

Example 48
(S)-Methyl 2-(4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-methylpyrimidin-5-

15 ylymethyl)-3-methoxyphenyl)acetate, benzene sulphonic acid salt

NH, OH
O
H
O
~o 0

The title compound was prepared by the method of example 30 using (S)-3-aminohexan-1-

ol. The salt was formed as in example 41 step (vii) to give a white solid, 76mg.

'H NMR DMSOd-6: § 11.82 (s, 1H), 7.61 - 7.58 (m, 2H), 7.37 (d, 1H), 7.34 - 7.26 (m,
20 5H), 6.93(s, 1H), 6.78 - 6.74 (m, 2H), 4.42 - 432 (m, 1H), 3.84 (s, 3H), 3.69 (s, 2H),



20 Exanmple 57 WD 2009/ 067081PCT/ SE20081051334 129 4-(Dimeth yl am n
o)b utyl 2-(44(2-a mn o-4-nethyl-6-(p ent yla min o)pyr imd in -5-

yl ) met hyl ) phen cetate, b is benzene sul phonic acid s 0
The title‘§8 %’(%H’ Shas prepared using the method of exiﬁé‘fsg%gogﬁﬁ
4-di net hyl am no- 1- 5butanol to give a foam 131ng. 1H NVR DVBO d6: 6
7.94-7.30 (n, 10H) ; 7.18 (d, 2H) ; 7.828 (d, 2H) ; 4.03 (s, 2H ;
3.82 (s, 2H) ; 3.63 (s, 2H) ; 3.37-3.32 (m 2H) ; 3.04-3.01 (m 2H) ;
2.75 (s, 6 ; 2.18 (s, 3H) ; 1.61-1.44 (m H);123110ué ;
0.80 (t, (EC2NB 3i09s.433), Mibt BREdey 210, 213 6 AEHyd S - Fbim i), 148-

2- (44(2- anj t n )R i m di n-5-

y Oret hypphe%c/)% aﬁg’t g%% isngglgsg}géharq@f}gélt To a stirred suspension of
4- (di met hylGMSmwjailfanddmaedeH 1. 54g), the product from exanple 15 34
step (viii) (1.5g) and Hunig's base (2.295 rnL) in DW (30nmL) was
added HATU (1.666g). After 4h a further portion of HATU (250ng) was
added and @{rah{mé,mgg contl nued for 2h. The solution was diluted with

Et 0OAc and washed wi ine, dried and concentrated to give a brown

oil, 2g. fﬁ)e%emdé (ﬂr((?dﬂﬁtnovea@ - pryhegay- Yé"ﬂmﬁﬁ‘hﬁﬂﬁﬂi’aﬂﬁf‘d ridpty

el Ut' ng Wytl)tl’ne%\ﬂ h%ﬁ%cet%@%lel(zeggsﬁighéﬂcEadzglt 20: 20) then by 20
RPHPLC. THhe resi ci) ue was dissolved 1h Et0OAc, washed with sat NaHCO3
soln., dried and concentrated to give aNeh ear H 0.459. The oil was
di ssolved in MeCN and saccharin (0. 18g as added. Evaporation of the
sol vent gave a foamwhich was tritura ndet ether for 60h to give
a white solid which was col |l ect ed, ' W thether and dried in
vacuo at 40C, yield 0.5g. IH NVR DVSO dg: 6H.66-7.56 (m 4H),

7.2-7.18 (d, 2H), 7.17-7.06 (mg3H) 850 (s,

O
The title compound was prepared by the method of example 43 using (S)-3-aminohexan-1-
10 ol The salt was formed as in example 41 step (vii) to give a white solid, 56mg,
"H NMR DMSOd-6: § 7.61 - 7.56 (m, 1H), 7.33 - 7.27 (m, 2H), 7.17 (d, 2H), 7.08 (d,
2H), 4.40 - 4.23 (m, 2H), 3.84 - 3.75 (m, 2H), 3.65-3.55 (m, 5H),2.11 (s, 3H), 2.05 -
1.93 (m, 1H), 1.64 - 1.54 (m, 2H), 1.47 - 1.36 (m, 2H), 1.13 - 1.02 (m, 2H), 0.77 (t, 3H)
LC-MS m/z 387 multimode+
15
Example 50
(S)-Methyl 2-(4-((2-amino-4-(1-hydroxyheptan-3-ylamino)-6-methylpyrimidin-5-
ylmethyl)phenyl)acetate, benzene sulphonic acid salt

NH, OH

N™ N z

~0

20 The title compound was prepared by the method of example 43 using (S)-3-aminoheptan-
1-ol. The salt was formed as in example 41 step (vii) to give a white solid, 51mg.
'HNMR DMSOQd-6: 811.86 - 11.78 (m, 1H), 7.61 - 7.57 (m, 2H), 7.33 - 7.27 (m, 3H),
7.18 (d, 2H), 7.09 (d, 2H), 4.39 - 4.28 (m, 2H), 3.87 - 3.80 (m, 2H), 3.61 (d, 5H), 2.17 (s,



130 LCG-M5 nth 442 nul ti node+ Exanpl e 58 3- Mor phol i nopropyl
2- (44(2-am no- 4- net hyl- 6- (pentylam no) pyri m di n- 5-

yl ) nmet hyl )\9859&6}&@9{9'[ ate, benzene sul phonic acid salt PCH%Z(@QOS&%% .

The title conpound was prepared using the nmethod of exanp

nor phol i nopropan-1-ol to give a white sglid, 115ng. NVR DVSO d6:
67.84 (s, 1H ,7.61-7.59 (m 2H) ,7.341%. 2 (m 4H , 7.18 (d, 2H) ,
to 7.09 (d, 2H , 4.04 (t, 2H , 3.81 (s, 2H) , 3.61 (s, 2H , 3.55
(brs, 4H) .38-3. 33 ( 2H) , 2.33 (brs, 6 2.17 (s, 3

75 1 6b 3tk 2 B 137 gha bk L7 - 2Ry 15671 39 68; .13 T oy 3k,
3H) LG N5 jigy 2 ¢/, M) bpdesls Exanpl e 59

1- Met hyl pi peri di n- 4-y12-(44{2-am no- 4- met hy1- 6- (pent yl ami no) pyri m di n
-5- yOnet Bd-Msheryi9doatdtanedeNH2 N N WO 2009/ 067081PCT/ SE2008/ 051334
131 1H NVR DVMSO- d6: 67.14 (d, 2H) , 7.04 (d, 2H) , 6.15 (t, 1H ,
5.64 (s, 2H) ,4.68-4.61 (m 1H) , 3.71 (s, 2H) , 3.57 (s, 2H

, 3.27-3. 2Expmpl@%) , 2.12 (s, 3H) ,2.12-2.07 (m 2H) , 1.99 (s, 3H ,

L8070 T g e b AR s 2

methylpiperidine-4-carboxamido)methyl)phenyl)acetate, benzene sulphonic acid salt
NH,

A

C
= N

H
O
o8
O/

To the product of example 2 (50mg) in DMF (4ml) and TEA (0.118mI), 1-

to  methylpiperidine-4-carboxylic acid hydrochloride (23.89 mg) was added followed by T3P
(1.57M in THF, 0,092 ml). The reaction mixture was stirred for 1h. The solvents were
evaporated, the crude product was purified by RPHPLC. The resulting gum was dissolved
in MeCN, benzenesulfonic acid was added and the solvent removed to give the title
compound as a white solid, 15mg.

15 'HNMR DMSO d-6 8 7.65 - 7.59 (m, 1H), 7.32 - 7.18 (m, 5H), 7.16 - 7.08 (m, 2H),
4.60 - 4.42 (m, 2H), 3.66 - 3.57 (m, 5H), 3.41 - 3.23 (m, 4H), 2.40 - 2.16 (m, 9H), 2.11
(s, 3H), 1.82 - 1.43 (m, 9H), 1.35- 1.18 (m, 5H), 0.87 (t, 3H)
LC-MS nv/z 539 multimode +

20 Example 52
Methyl 2-(4-((N-(3-(2-amino-4-methyl-6-(pentylamino)pyrimidin-3-yl)propyl)-2-
(methylthio)acetamido)methyl)phenyl)acetate



(1- Met hyl pi peri di n-4-yl) net hyl

2- (44(2-am no-4-net hyl- 6- (pentyl am no) pyri m di n- 5-

yOnet hyl ) ate, benzene sul phonic acid salt N NI, A
sol ution g$8$§b%?@gg7M in THF, 0.56nml) was addded to aggyygﬂwghﬁgﬂthe
product from exanple 34 step (viii) (0.159),

(1- net hyl pi peri di n-4-yl ) nethanol (114ntd* and TEA (0.3ml) in DMF (5mi)
and stirred at rt for 24h. The m xture was partitioned between

DCM wat er, the organi cs separated, wa Hed wi th ag NaHCO3 sol n, brine,
dried and evaporated under reduced pregssure. The residue was purified
by RPHPLC to give a gum 15100ng. Th Nm was di ssol ved in MeCN (5nl)
t hen benzenesul phonic acid (35ng) addedland_t | vent evapor at ed
under reduced pressure. The residuée S thiturat’ed with ether and
filtered, 103ng 1H NVR DMSO-d6: 6y.61<7.59 (m 2H) ; 7.34-7.28 (m

3H ; 7.16 (d, 2H) ; 7.08-7.06 ( 3H) ; 6.54 (s, 2H) ; 3.90 (d,
2H) ; 3.77 (s, 2H ; 3.62 (s N"3.33-3.27 (m 2H) ; 3.07-3.04
200m 2H) ; 2.45 (s, 3H ; 2.45-2.w; 2.09 (s, 3H ;
1.71-1.65 (m 3H) ; 1.50-1.42 (m 21 1J]33-1.09 (m 6H) ; 0.82 (t,
3H) LC-M5 mlz 454 mul ti node+ Exanpl e 4>¢Pyr r olidin-1-yl)butyl

2-(4-((2-amn, o-4-rrethy1-6-(penty|an1no%ﬁﬁiyr imdin -5- i .

yl ) met hyl ) Pe&ids compang s DERAIEE b themeiheshefexamplg o4 apd 2-(grhylthiojacetic
2009/ 06708LRACGH 320080594334 132 The title conpound was prepared
usi ng the nethod of exanple 35 and 4-(pyrrolidin-1-34) butan-1-ol to

gi ve a whi'HeNMBIDMSO26mY7.32 1 71NUR, BRBOT27: 6. B7(n5.91 16 8,60215)45 (M, 240),4.64

sig 7o (e Gy fiolag?ihs o 3y Py el A0 241 p Bk o Brigg,

1H), 1.89-(m].SFY, 1.66 - Rk (m,14B%-1.35.-5120(@, 68)0.84(4%H) 1.39 (m 2H),
L2 139 (s s ufniacks 09 (M 29 0-82 (1.3

Example 53
10 (S)-Methyl 2-(4-((2-amino-4-(2-hydroxybutylamino)-6-methylpyrimidin-3-yl)methyl)-

3-methoxyphenyl)acetate, benzene sulphonic acid salt

NH,
)
'Y
O

{1y (S)-2-(2-Hydroxybutylisoindoline-1,3-dione
To 1,2-Benzenedicarboximide (4.29g) in DMF (10ml), (S)-(-)-1,2-epoxybutane (2.1g) was
15 added followed by K»2COs (4.032) and heated at 60°C for 48h. The reaction was diluted
with water, extracted with EtOAc, dried and solvent removed to give the subtitle
compound as a white solid, 1.8g.
LC-MS m/z 220 ESI

20 (i) (S)-1-Aminobutan-2-ol



LC-M5 mz 468 nultinode+ 10 Exanple 62

(1-(2- Met hoxyet hyl ) pi peridi n-4-yl)nmethyl 2-(4-((2-am no-4-nethyl-6-
(pentyl am i n-5-yl) et hyl ) phenyl )acetate, bis

sul phoni ¢ ‘ggl E)(W()kﬁ;%{pNHZ N N The title conpound was 6?2{%@2 Bbl}?l%g
t he met hod of exanple 35 and (1-(25 nefhoxyet hyDpi peridin-4-yl)

met hanol to give a foam 168ny. 1H DMVMS0d-6: 5 11. 94 (s 1H)
9.12 (s, IH , 7.95 (t, 1H) , 7.60 (d, 4H) , 7.43 (brs,

(s, 21y dogbe wobye st S (0 56) we@é%séﬁé rageging i e@m o £

(s, 3H , 3 @171) Fad &ided and Fle miznP8stBred%it £tTor 424 The RixhBe (s acified with
1.89-1.78 2 (m 4 7 (m 4H) . 0.81 (t,

1. 25-
3H) 20 LCﬁR)Elcl aen'zi) ﬁb@e%ﬂsomabntmoxﬁag)@awﬂw& vgs purified on SCX resin fo give
4- (4- Met h
2-(4-((2- Xﬂﬁ%@ﬁg@@d O;J}Iid%g%%%rxnt %18 no) pyri mi di n5-yl ) met hyl ) phenyl ) ac
et at e, sbe H—JNMIEDN#SIM @ 5&@4{15.9&[111, BHZ, M\SN- 3.32 (the 1H), 2152 -co3pmuynzHwas

pr epar ed xanpl e 35 and 4- (4-

met hyl pi p h%&’/%ﬂ@%ﬁ (53® to give a white solid, 151ng. 1H NWR
DVBO0d- 6: 5762-757(m2H) 733-728(m3H) 7.16 (d, 2H),
7.07 (d, 2H), 4.01 3.77 2H), 3.60 (s, 2H), 2.34 -2.28
(m 2H), 1(111)( &) %ﬁ(‘-ﬁ’“ -Butplgineshylsi ylow;lyutag lggoing 95 (m 1H), 1.61 -
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acid salt
the subtitle compound as a yellow oil, 610mg.

LC-MS nvz 204 ESI

15 (iv) (S)-2-(4-((2-Amino-4-(2-hydroxybutylamino)-6-methylpyrimidin-5-
ylimethyl)-3-methoxyphenyl)acetonitrile, hydrochloride

The product of step (iii} (605mg) was added to the product of exampie 30 step (iii)
(300mg} in butan-1-ol (3 mL) and stirred at 180°C for 6 h in a microwave. The solvent
was removed and the residue dissolved in EtOQAc washed with water, dried and solvent

20 removed. The product was purified using chromotagraphy to give the protected compound
(105 mg) as a white solid. (LC-MS m/z 470 ESI). This was dissolved in MeOH (5ml) and
2M HCI (1ml) was added and stirred overnight, the solvent was removed to give the
subtitle compound as a yellow gum, 80mg.
LC-MS m/z 356 ESI

(v) (S)-Methyl 2-(4-((2-amino-4-(2-hydroxybutylamino)-6-methylpyrimidin-5-
yl)methyl)-3-methoxyphenyl)acetate, benzene sulphonic acid salt
The title compound was prepared using the product of step (iv) (80mg) and the method of
example 42 step (vi). The benzene sulphonic acid salt was prepared as a white solid,

30 15mg.



NH, N N The title conmpound was prepared using the nmethod of
exanpl e 35 and 4-(4- hydroxybutyl)thionorpholinel, 1-di oxide to give a
Wmte sol i MR DVB0d-6: 67.95 - 7.88 (m 1H), 3 (m

7.33 ‘9929%}6?708N 207.20 - 7.16 (m 2H) 7.12 ?ngE%Or%zmsg ¥
406 -3.99 (m 2H), 382(s, 2H) , 3612(62 3.40 - 3.34 (m 1H),
3.09 -3.02 (m 4H), 2.85 -2.79 (m 4H 46-239(m 2H), 2.19 (s,
3H), 1.59- 1.50 (in, 1H), 1.50- 1.36 (m 4H), 1.26- 1.17 (m 2H)

SRR WO L ot R
2- (44(2-am 33Q7427”§. oy, 636 peniy1anh &O)Mr:lé%é' QH§-3 62 (s, 3H),3.57 -3.51 (mn,

5yl ) et hyl ) phenyl ) acetat e, benZene sul phoni ¢ aci d

The titl e lE0onpbund2iéms, %Hbr?alrgdét 3} riéGt-He”r(ms 264, %39 e&éhﬁhe3HB and

4- or phol i I a white solid, 30ng. 1HNWVR DVS0d-6: 8
7.60 - %EP?H“(‘?‘)%I]%S@ @39& -p28(m 311), 7.19 - 7.14 (m 2H), i07.09

-7.04 (sm 2H), 4.02 (t, 211), 3.77 (s, 2H), 3.62 - 3.51 (in, 5H),

3.31 (2H, 2,35 - 2.20 (m 6H, 2.11 (s, 311), 1.59- 1.51 (m 2H),
1.50- 1.36°¢HMP'% 1.27- 1.17 (m 3H), 1.17- 1.07 (m 211), 0.81 (t,

3H) LG M5 mahg 28%4((Puhdih d3Rethyl-6-(pentylamino)pyrimidin-5-yl)methyl)-4-

methoxyphenyl)acetate
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10 (i) 2-Amino-4-chloro-6-(pentylamino)pyrimidine-5-carbaldehyde

To 2-mmino-4,6-dichloropyrimidine-~5-carbaldehyde (30g) in MeOH (600ml) and TEA
(22ml}), pentylamine (18.5ml) was added and heated at reflux for 3h. The solvent was
removed and the residue partitioned between EtOAc and water, the organic layer was dried
and the solvent evaporated. The residue was triturated with ether/isohexane to give the

15 subtitle compound as a solid, 20.2g.

LC-MS m/z 243 APCI +

(i1} 2-Amino-4-methyl-6-(pentylamino)pyrimidine-5-carbaldehyde
To the product from step (i) (20g) in DMF (200ml), Pd(PPhs)s (2g) was added followed
20 by SnMeq (20ml) and the mixture heated at 100°C for 16h. The solvent was evaporated
and the residue partitoned between EtOAc and brine, the organics were dried and solvent
removed. The product was purilied by silica chromatography to give the sublitle
compound, 14.4g.
LC-MS m/z 233 APCI +

(iii) (2-Amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)methanol



15 Exanpl e 66 2-(1- Methyl pi peridin-4-yl)ethyl
2-(4-((2-am no-4- et hyl-6- (pentyl am no) pyri m di n- 5-
yl)nethylkgagaﬁ ﬁﬁﬁtate benzene sul phonic acid salt %&;%

The title conpound was prepared using the nmethod of exanple

2-(1- 20 nethyl pi peridin-4-yl1l) ethanol to give a gum 90ng. 1HNMR
DVBOd- 6: 67.61 -7.58 (m 2H), 7.34 - 71Z8 (m 3H), 7.15 (d, 2H), 7.07
(d, 2H), 6.40 (s, 1H), 4 05 (t, 211), 3.76 (s, 2H), 3.59 (s, 211),
3.32 - 3.27 9/ 067081PCT/ SE2008/ 051334 13
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mul t i node Exanpl e 67 Piperidin-4-ylnet
2- (4-((2- aq:dufi@fi mreasﬁsteh?lle Bsidpeyvaypagitianed b@tmem BiOf.cznd water, the organics

yl) met hyl %lﬂ)a%ﬁe&rfe}t%leaﬁd gva(poratetd qngér re 1% dél tﬁ_ggie the subtitle

44(2-(44(2- am no
toyI)nethybmpmamyBﬂﬁgetoxy)nethyl)p|perldlne 1-carboxy|ate The

subtitle n S pared using the nethod of exanple 60 and
PR aP SRRy b pert & -

tert-buty hyl ) pi peri di ne-1 -carboxylate to give a
crude solid, 237ny. LCVM5 niz 540 APCI +ve 15(ii) Piperidin-4-yl nmethyl
2-(4-((2-am no-4-net hyl-6- pentylanlno}pyrlnldln-S-

yl ) net hyl ) ph@}wy ?)@'&@t mino-4-methyl-6-(pentylamino)pyrimidin-3-yl)methyl)-4-

methoxyphenyl)acetic acid
10
To the product from step (iii} (0.8g) in 1M aq HCI (20ml), 4-methoxyphenylacetic acid
(1.8g) was added and heated under reflux for 48h. The solvent was evaporated and the
residue purified by SCX then by RPHPLC 1o give the subtitle compound, 164mg.
LC-MS m/z 373 APCI+
15
(v) Methyl 2-(3-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)methyl)-4-
methoxyphenyl)acetate
A solution of the product from step (iv) (135mg) in MeOH (5ml} and 4M HCI in dioxane
{0.5ml) was stirred at rt for 18h. The solvent was evaporated and the residue purified by
20  RPHPLC to give the title compound as a solid, 31mg.
'H NMR DMS0-dé6: & 7.05 (d, 1H) , 6.93 (d, 1H), 6.65 (s, 1H), 5.97 (1, 1H) , 3.84 (s, 3H)
,3.60 (s, 2H) , 3.54 (s, 3H}, 3.48 (s, 2H) , 3.26-3.19 (m, 2H}, 1.98 (s, 3H}, 1.48-1.38 (m,
2H), 1.29-1.14 (m, 4H}, 0.83 (t, 3H)
LC-MS m/z 387 multimode +

Example 55
3-(Dimethylamino)-2,2-dimethylpropyl 2-(4-((2-amino-4-methyl-6-
(pentylamino)pyrimidin-5-ylimethyl)phenyl)acetate, benzene sulphonic acid salt



To the product of step (i) (237nmg) in DCM (7ml), TFA (2nl) was added
and stirred at rt for 7h. The solvent was renoved and the crude

pr oduct ned between DCM/ NaHCO3 (aq), dr|

evapor at e 82@}03‘{0?&%% pressure. The residue was purlg g&’qu;m%m
RPHPLC to give a white solid, 54ng. 1H NVR DWVS0Od-6: 67.13 (d, 2H) ,
7.04 (d, 2H) , 6.14 (1, 1H , 5.63 (s,!ZH , 3.83 (d, 1H , 3.71 (s,
2H) , 3.59 (s, 2H) , 3.27-3.22 (m 2H) ,2.90-2.84 (m 2H) ,2.41-2.33
(m 2H , 1.99 (s, 3H , 1.66-1.55 (m 1H) o 1.51-1.40 (m 4H
1.27-0.95 (m 6H) , 0.82 (t, 3H LCMS in/2"440 rnulti node+ 25
Exanpl e 68 WO 2009/ 067081PCT/ SE20081051334%436 4-(4-(Dimeth yla min
ojpiper idin- 1-yl)butyl 2-(44(2-afin p-4-nmethyl-6- (p en tyla
mn o)p yr kind in -5-yenethypp h en yl +™e,Saetharin salt
NH2 N 7-N To the product fromexanple 34 sfep Hviii) (250ng) in DVF
(7ml), 4-(4- 5 (dinethyl am no)pi peri <yQbut an-1-ol (292ng) was
added fol | owed by Hum\g s _base a 278nmg) and stirred at rt for
3h. The product was then"puorifi@d PLC, to give a gum (193nm),
this was dissolved in I\/ElaCl\I 6ml) then saccharin (67n) was added and
t he sol vent evaporat ed under reduced pressure. The resi

triturat ed hiilitn cCPpRIN vas Preppisa ugipg themedepd pfgasmpie gh a%% (‘ilﬁieﬁb’li‘é’“ﬂq}e

title cong%&gleﬁglﬁ%%ﬂqtgllgg[\;eq,w}gé@ggd 65&? NVR DMSOd-6: 7.66-7.55
(m 4H) , 7.16 8 (s, 1H , 6.38 (s, 2H ,
4.02 (t, émNMRsDMSchﬁ DRAP2 - 73560, 051, 2 - 7.28(8228), T22(-7 13269, 2H)2. 95

(br s, 2+ 7T G 9y 4 373400 g oo, 227 A R Ly 146

0.81 (t, 3h) 3G M® ¥ nkS BR56RY0IgrEcRH(ml RExanpl e 69

(1- I\/Ethylpl er|d|n4
2-(4-02- aﬂﬂ 9’{“&%‘??{1{5’)“}/6 nmet hyl pyri m di n- 5-
yQOret hyl )phenypacet ate, saccharin salt

Example 56
10 3-(4-Methylpiperazin-1-yl)propyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-
5-yl)methyl)phenyl)acetate, benzene sulphonic acid salt
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The litle compound was prepared using the method of example 35 and 3-(4-
methylpiperazin-1-yl)propan-1-ol to give a white solid, 63mg.
15 'HNMR DMSOd-6: 8 7.64 - 7.53 (m, 2H), 7.38 - 7.25 (m, 3H), 7.17 (d, 2H), 7.08 (d,
2H), 6.95 - 6.81 (m, 1H),4.03 (t,, 2H), 3.79 (s, 2H), 3.59 (s, 2H), 3.48 - 3.36 (m, 2H),
3.36 -3.27 (m, 4H), 2.65-2.54 (m, 2H), 2.40 - 2.28 (m, 6H), 2.13 (s, 3H), 1.75- 1.65
(m, 2H), 1.51 - 1.41 (m, 2H), 1.28 - 1.17 (m, 3H)}, 1.16 - 1.05 (m, 2H}, 0.81 (t, 3H)
LC-MS m/z 483 multimode +

Example 57



NH2 NN 20 To the product fromexanple 41 step (vi) (140ng) in DWVF
(5m), (1-nethylpiperidin-4- yl)nmethanol (0.11g), DVAP (5ng) and TEA
(0.2ml) wewe 2a@berhsf ol | owed by HATU (195ng). The mi xt urr@Twascosbiisssed
for 18h then purified by RPHPLC to give a gum 137 (75ng). The gum
was di ssolved in MeCN (5ml), saccharingfg3lng) added and the sol vent
evapor at ed under reduced pressure. The residue was triturated with
ether and the solid filtered and dried to give the title conpound,

80my. NWR L : 71 5- @ (4-h Bin A : imbdidss-(d,
2. 6, 57 an gy yeyREy Ao i et @it dhimfa it 1
3. 34- 3. 29 yOmetH)pheByl)@eR 1@ ®iybenzaid)sulphnitcidssalt311) |, 2. 46-2.36 (n,
2H , 2.09 (s, 3H , 1.70-1.67 (m 2H , 1.48-1.41 (m 211) ,
1.33-1.13 (in, 4H) , 0.83 (t, 3H LC- M tni} 440 nul tinode 10 Exanpl e
70 (S)-4-(D nmet hyl am no) but yl N7 =N

2- (4- ((2-am no-4- (1-hydroxypent an- 2-yl am no) -,
nmet hyl pyri m di n-5-yl ) net hyl ) phenyl ) acet afe,
0 (i) 2-(4-((2-Am no-4-chlor o-6-nmethyl pyri
yl ) phenyl)acetonitr ileg 15 The prdgl rom exanpl e 41 step (iii)
(3.7g9) and POC13 (30ni)N

é;e 3 WC for 18h then evaporated
under reduced pressure. The residue was diluted with cold water, and

neutral i seghe Wit RodBounivDR PHpaRt Risind | drﬂﬁﬁéc?di Rimp0Gs B 44fnciH8mino-1-

subtitle conpound was filtered, washed wth water and dried under
vacum at 4s@noll tegdive a foaapiB Igs0d- 6: 67.27 (d, 2H) , 7.12 (d, 2H) ,
6.88 (s, 311). . 3.98 és, 2'1? 3. %H()S’ 2|—|21 . 2.21 és, 3H) LG MS mt
APCl +273 H NMR DMSO-dé: '8 7.94-7.30 (m, 10H); 7.18 (d, 2H) ; 7.09 (d, 2H) ; 4.03 (s, 2H) ; 3.82
(s, 2H) ; 3.63 (s, 2H) ; 3.37-3.32 (m, 2H) ; 3.04-3.01 (m, 2H) ; 2.75 (s, 6H) ; 2.18 (s, 3H) ;
1.61-1.44 (m, 6H} ; 1.23-1.10 (m, 4H) ; 0.80 (t, 3H)
LC-MS m/z 442 multimode+

4-(Dimethylamino)butyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-

yDmethyl)phenyl)acetate, monosaccharin salt

To a stirred suspension of 4-(dimethylamino)butan-1-ol (1.54g), the product from example

15 34 step (viii) (1.5g) and Hunig's base (2.295 mL) in DMF (30mL) was added HATU
(1.666g). Afler 4h a [urther portion of HATU (250mg) was added and stirring continued
for 2h. The solution was diluted with EtOAc and washed with brine, dried and
concentrated to give a brown oil, 2g. The crude product was purified by column
chromatography eluting with DCM; MeCN; Et;N ( 90:10:10 to 70 :20:20) then by

20  RPHPLC. The residue was dissolved in EtOAc, washed with sat NaHCO; soln., dried and
concentrated to give a clear oil 0.45g. The oil was dissolved in MeCN and saccharin
(0.18g) was added. Evaporation of the solvent gave a foam which was triturated under
ether for 60h to give a white solid which was collected, washed with ether and dried in
vacuo at 40°C, yicld 0.5g.

s 'H NMR DMSOQ-d6: 8 7.66-7.56 (m, 4H), 7.2-7.18 (d, 2H), 7.17-7.06 (m 3H), 6.56 (s,
2H), 4.02 (1, 2H), 3.78 (s, 2H), 3.60 (s, 2H), 3.33-3.28 (m, 2H), 2.69-2.64 (m, 2H}, 2.50 (s,
6H), 2.10 (s, 3H), 1.60-1.40 (m, 6H), 1.30-1.20 (m, 4H), 0.81 (t, 3H)



(ii)
(S)-2-(4-((2-Am no-4-(1-hydroxypent an-2-yl am no) - 6- net hyl pyri m di n- 5-
yl) nmet hyl )wbeogloymeeti ¢ acid 25To the product of step @CY/sEDosigy13i4n
butan-1-ol (3m), (S)-(+)-2-am no-I-pentanol (0.5g) was added and the
reaction heated in a mcrowave, at 160dp30at 100Wfor 1.5h. After
cooling, ag. 5SMKOH (1m) was added and the m xture heated at 100C
for 48h. The WD 2009/067081PCT/ SE2008/ 051334 138 m xture was cool ed
and the sqlogidmsvapnitasheunder reduced pressure. The residue was
purified by RPHPLC to give the TFA salt, which was purified by SCX
eluting with MeCN then 10%q NH3/ MeCN to give the subtitle conpound,
174ny. LC—ﬂ\}@mi % APCI +372 5 (iii) (S)-4-(D nmethyl am no) butyl
2-(4-((2-am N6- 427 1- hydr oxyhexan- 3- yl am no) - 6-
met hyl pyr i3avidi phdbingpapet hyd-j(pheriydb-Hacahgl-@(pehtylbmiapplranidin-§al t The
title conpqun repared, usi ng the nmethod of exanple 68 and the
br duce 0B ETe e GREH PR PN Ry AGS B an- 1 - 01yt et d 1481,
ioll-1 NVR DVSOd-6: 87.68-7.58 (m 8H) , 7. (d, 2H , 7.11 (d, 2H
,4.37-4.30 (m 1H) , 4.04 (t, 2H , 3.90-3.80 (m 2H) , 3.63 (s, 2H)
, 3.37-3.29 (m 2H) , 3.06-3.02 (m 2H ,N2% (s, 6H) , 2.20 (s, 3H)
, 1.66-1.58 (m 6H) , 1.46-1.40 (m 2H) -NJAWZI-D , 0.77
(t, 3H LC-M5 mz 458 multinode+ 15 Exanple| 71 S)-(1-Meth
yl pi peridin-4-yl)nmethyl 2- (44(2-agi 4 - hydr oxypen tan -2-ylam
in 0)-6- nethyl pyrimdin-5- I et hoxyphenyeacet at e,
benzenesul fonic acid qﬂ\m .

o]

The title compound was prepared using the method of example 35 and 3-

morpholinopropan-1-ol to give a white solid, 115mg.

'H NMR DMSO-d6: & 7.84 (s, 1H), 7.61-7.59 (m, 2H) , 7.34-7.2 (m, 4H) , 7.18 (d, 2H),
o 7.09 (d,2H), 4.04 (t, 2H), 3.81 (s, 2H) , 3.61 (s, 2H) , 3.55 (brs, 4H) , 3.38-3.33 (m, 2H),

2.33 (brs, 6H), 2.17 (s, 3H) , 1.75-1.68 (m, 2H) , 1.51-1.44 (m, 2H), 1.27-1.08 (m, 4H) ,

0.81 (t, 3H)

LC-MS m/z 470 multimode+

15 Example 59
1-Methylpiperidin-4-yl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-35-
yDmethyl)phenyl)acetate
NH

2
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The title compound was prepared using the method of example 35 and 1-methylpiperidin-

20  4-ol to give a white solid, 25mg.



20 To the product fromexanple 30 step (v) (100ng) in DVF (3nl),
(1- met hyl pi peri di n-4- yOnret hanol (90mg), TEA (0.17ml) and DVAP

(6. 3rrg) followed by T3P (1.57Min THF, 0.2

stirred at &g%{% h The reaction was diluted with ?g%«)SE?@%OSH?y
washed vvlth water, dried, filtered and, evaporated under reduced
pressure. The crude product was puri fibkd by RPHPLC to give the
product as a gum this was dissolved in 25 MeCN (0.5 nL) and

benzenesul f oni ¢ aci dcéGg' 334&3) was added and t he_sol vent evaﬁorat ed.
The resi dull 4R B¥ISOH S dd At HDE(HS ERHi-vel Stthd s 568 (c 8Hpotipdrddd a

white sol i, ' 0 C / 39 ¢4

DNE0G- o &fh 1R, TP 5 A (%ﬂ%@ S R0, LR 224 A, 200
6.78 (d, 1HP,(s.8H)3 1(30; 1. MHPrmARI0 1-54-639 (i, H) 1 HR7-141328h, 4H), .82 (tn3H1H) ,
3.91 (d, 3.65 (s, 2H), 3.64 (s, 2H), 3.41 -3.35
(n, 4H). Ty 6(’?1‘""5 ©249 - 2.44 (m 3H), 2.10 (s, 3H), 1.74-
1.66 (isn, 3H), 1.55 - 1.43 (m 1H), 1.37 - 1.22 (m 4H), 1.09 (t,
3H), 50.78, (t,3 LC-M5 mz 500 rultinode+ Exanple 72 (1-Methyl pi per
i di n-4-yl 50N - (44( 2- ani no- 4- (but yl anino)-6-nmethyl p yr imidin

;\I a KllN) ”Elt([lﬂéthﬁpﬂs%l RAXYRNeRV ) 2081 AL Sminkl A mRERTeRESH, LR GpAGhnthin Al t
2- (44(2- Aryﬂ)mﬁﬂmd)(pﬂmnxlba&mam))erszenéwyh@m perl@ilh- 5- yemret hyl ) - 3-

met hoxyphenyfl acetic acid To the product ofyexanple 30 step (iii)
(400mg) in butan-1-ol (3m), butylamne (O 39 m.) 15 was added and
the reaction heated in a mcrowave, at 180CNor | h. The reaction was
repeated on an identical scale and the t o bz tgi%s/x@/e conbi ned. Ag.
5M KOH (1ml) was added and the m xture was]he at 100C for 36h.
After cooling, the solvent was evgpor atgg nder reduced pressure. The
residue was diluted with water (5 rrL)
usi ng conc. HCl. The resytthg ™ p t&te was col |l ected by
filtration and 20 the soki d suspended in MeCN (10 niL) for 10m n. The
suspension was filter ed”and the coll ected solid dried under vacuumto
give tg t&@s&&l%'otrh?? PIOW%WHFSO%‘AX‘S‘%%%EM& A?ﬁg.lr@gflh rodyet ﬁJo%l 1
NVR DVBOd- 6 66. 88 (d 6.70 (d (8°%

-6.18 (m ci#pple 54 otep (1911) @H)Sg), Bl-aﬁﬁc'@lp@ld)n-dr 31)@9thersol(121|4)ng) BndeE(&s

2H), 3.27 2; ( : 16
(m 3H. 60@%1)( @‘n,lslg[‘:lf‘)(?{‘g_aﬂést%?ezd a% gtgfgla%’ﬁ iTrlr%&ré%tm(e%as%Wtitloille(Pl?etwéén

DCM/walter, the organics separated, washed with aq NaHCO; soln, brine, dried and
evaporated under reduced pressure. The residue was purified by RPHPLC to give a gum,

15 100mg. The gum was dissolved in MeCN (5ml) then benzenesulphonic acid (35mg) added
and the solvent evaporated under reduced pressure. The residue was triturated with ether

and filtered, 103mg

'H NMR DMSO-d6: § 7.61-7.59 (m, 2H) ; 7.34-7.28 (m, 3H) : 7.16 (d, 2E) ; 7.08-7.06 (m,

3H); 6.54 (s, 2H) ; 3.90 (d, 2H) ; 3.77 (s, 2H) ; 3.62 (s, 2H) ; 3.33-3.27 (m, 2H) ; 3.07-3.04
20 (m, 2H); 2.45 (s, 3H) ; 2.45-2.34 (mm, 2H) ; 2.09 (s, 3H) ; 1.71-1.65 (m, 3H) ; 1.50-1.42 (m,

2HY); 1.33-1.09 (m, 6H) ; 0.82 (t, 3H)

LC-MS m/z 454 multimode+

Example 61 _
25 4-(Pyrrolidin-1-yl)butyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-

yl)methyl)phenylacetate, benzene sulphonic acid salt



140 (ii) (1-Methyl piperidin-4-yl)nethyl

2- (44(2- am no- 4- (but yl am no) - 6-

nmet hyl pyri t hyl ) - 3- net hoxyphenyf | acet at e,

benzenesul gdam?:g‘)g 1d salt 5 The title conmpound was pregg"rsggmﬁoal 36‘
the product fromstep (i) and the nmethod of exanple 71 to give a
white solid, 35my. NWR DVs0d-6: 8 11130 (s, 1H), 7.90 -7.86 (m
1H, 7.62 - 7.57 (m 4H), 7.35 - 7.26 (m 6H), 6.92 (s, 1H), 6.76-
6.72 (m 2H), 3.92 (d, 2H), 3.83 (s, 3H, 3.67 (s, 2H, 3.65 (s, 2H),
3.46 -3.32 (m 4H), 2.97 -2.85 (m 2H), 2. 7i22 73 (m 2H), 2.52
-2.51 io(m 3H), 2.10 (s, 2H), 1.90- 1.80 | H, 1.52- 1.30 (m
4H), 1.28- 1.15 (m 4H), 0.85 (t, 3H LC z 470 nul ti node+
Exanpl e 73 154-(Pyrrolidin- 1-yebuty| NN

yl ) met hyl ) - 3- met hoxyp yl )acet at eQ bemZzéneSul phonic acid salt NXNNH2
The title conpound ep red. usi et hod of exanple 72 and
4- (pyrrolidin-1Abut an- to gl\/Céagu 64nmg. 201H NWR DI\/BOd 6: 8

g gg ( d7 %f(u C?}i%?l{ng v%g'}afe{%r%g 3 1?% th?ég%thod:.)p%oign(‘q%le %gl);&dé? ?ibn llg%

(2 924;_{)2 mmﬁrM-OIth)gLve?aﬁﬁfsoHd?@Eggm 1“-%8 (2 024(5 il—%l 1. ?51;' 1.75

4Ir—nl) 0.84 I{ItNMgl—PM_S@q(vg]er’ngg (ddgB N3¢ Mém?]ﬁ)gm B 7 07@ Zé)%'():"

2009/0 70 / 0 tda | i 11disNy24- t

2055057 00 5140, 1205 152

met hyI pyr i 189k lni‘B(ﬂyp?fé)t; hﬁi{i)lé-l i oH) olpHenl3Y aeelld), é,29sdcOHar i4i)shil§ -
1.09 (m, 2H), 0.82 (t, 3H)

LC-MS m/z 468 multimode+

10 Example 62
(1-(2-Methoxyethyl)piperidin-4-yl)methyl 2-(4-((2-amino-4-methyl-6-

(pentylamino)pyrimidin-5-yl)methyl)phenyl)acetate, bis benzene sulphonic acid salt

)
= N/\/\/
H

O
\O/\/N

The title compound was prepared using the method of example 35 and (1-(2-
15 methoxyethyl)piperidin-4-yl} methanol to give a foam, 168mg.
'"HNMR DMSOQd-6: 8 11.94 (s, 1H), 9.12 (s, 1H) , 7.95 (t, 1H) , 7.60 (d, 4H) , 7.43 (brs,
2H), 7.34-7.27 (m, 6H) , 7.19 (d, 2H) , 7.10 (d, 2H} , 3.90 (d, 2H} , 3.82 (s, 2H) , 3.66-3.61
(m, 4H), 3.49 (d, 2H) , 3.39-3.33 (m, 2H}, 3.31 (s, 3H) , 3.27-3.18 (m, 2H) , 2.98-2.89 (m,
2H), 2.18 (s, 3H) , 1.89-1.78 (m, 3H) , 1.52-1.42 (m, 4H), 1.25-1.07 (m, 4H) , 0.81 (t, 3H)
20  LC-MS m/z 498 multimode+



(1) (S)-2-(4-((2-Amin o0-4-(1-hydr oxyhex an -3-yla mn 0)-6-neth ylp
yr imdin-5- 5yl)nmeth y1)-3-flu or op hen yflacet on itr ile
(S)-3-Am - 1.0l (0.966g) was added to a suspensi -

pr oduct omggg%bfiosgs step (iii) (1.2 g) in butan-I-ol 9?3%%%@%313[%e
reaction was perfornmed in the CEM M crfi\gave, at 180 C for 2h. The

sol vent was evaporated under reduced pressure and the crude product
was purified by flash silica chronmatography, to give the subtitle
conmpound i_oas fi\n range solid, 0.98g. 1H NVR DMSO d6: 67.17 (dd, 1H),
7.06 (dd, '%Q)“,P%?g? (dd, 1H), 6.01 (d, 1H), 5.91 (s, 2H), 4.44 - 4. 36
(m 1H), 4 @0Mettdipiferath- Lbutfl DU-(Z-am@hd-4-ndbt HA-& §en Bdmind)pAintidin2 3
(m 2H), 1.%6 (sh[h% , 1. 6@ 1@32@(« 2H) , '1.3031la 1@05% 4)IP|)%, 0.79
(t, 3H) LerNpnethyDprepyipetate.pnzgneysuipipnipacidsai- Anin o-4- (1 - hydr
oxyhexan-3-ylanmn o)-6-neth ylp yr imdin -5-nyl)neth yl)-3-fluor
ophenyeacetic acid 5M KOH (3 m) was added to| a stirred solution of
the product fromstep (i) (0.98 g) in butanNT- (3 mL). The solution
was heated to 100C for 15h and then all owed]to/ OWOSM vent
was evapor ated under reduced pressure and-the reﬁ dug was dil uted
with water (5 nL). T H was adjusted t sing conc. HCl and the

aqueous was extracted; w tth DCM MeOH{ 9: he conbi ned organi cs were
evaporated to drynessk}l‘ﬂe\ﬁqugmﬂso

evaporated to dryness and
t he resi due suspended in MeOH (10 ™). The solids were renoved by

filtratsi orrhanidle th@phindtwaabepwRs usiagtengdhod dftxiligle e and4es from the
organi ¢ 25extracts .and evaporated to dryness to give the subtitle

conmpound &&yIpipgAsing rdbttagol-olgto ghvegmmhite solidol S{MENVR DVSO- d6: 8 7. 13-
6.93 (m 5 . ) ) bohl k. , ,
355 (s, o8 PsqrES 1B -5 26 7S O A9 oR®
1.48 - 1. GH){4.0 (t5HY), 3.07 &1 25, 3.6Hs, LE)NGS34d 22801, 2004 1 §s, (3H), .07 (s,
(S)-(1-Mm | pioer Ldin- 4-yl.) ret 244 (( 2= am,no-4-(1- ro exgn- 3-
yiam noy - Gty 85 P Fr qlaTea ety 50 STpr o sl DI AE 20,
sacchani n 1sidl-11.09Tn,t 11€), psodycH)of step (ii) (157nmgy) in DCM
(1.5mLl)/DVE. (1.5mL), TEA (0.067ml), io DVAP (4.9ng) and

( 1- et hyl ﬁ%%%{znﬁz-ﬂ)@ﬁ‘é?qﬁnol (156ng) were added fol | owed by HART
(183 ng) and then stirred at rt for | h. The reaction was diluted with
water (5 nL) and DCM (5 nlL). The organic phase was separated and
evapor at ed®x3ae 64 educed pressure. The crude product was purified by

A thQL-qg?%lzo&ld%gh151%}%ﬁgéﬁ%&lﬂjt{v]ﬁ&-ﬁ‘i-a}%iﬁ@-ﬁﬁ&ﬂgﬂ&' (0.5 m) and

saccharin ( ng) was e solvent evaporat ed.
15 (pentylamino)pyrimidin-5-yllmethyl}phenyl)acetate, benzene sulphonic acid salt

NH

The title compound was prepared using the method of example 35 and 4-(4-
hydroxybutyl)}thiomorpholinel,1-dioxide to give a white solid, 98mg.
'H NMR DMSOQd-6: 8 7.95 - 7.88 (m, 1H), 7.60 - 7.56 (m, 2H), 7.33 - 7.29 (m, 3H),

20  7.20-7.16 (m, 2H), 7.12 - 7.07 (m, 2H), 4.06 - 3.99 (m, 2H), 3.82 (s, 2H), 3.61 (s, 2H),
3.40-3.34 (m, 1H), 3.09 - 3.02 (m, 4H), 2.85 - 2.79 (m, 4H), 2.46 - 2.39 (m, 2H), 2.19
(s, 3H), 1.59-1.50 (m, 1H), 1.50 - 1.36 (m, 4H), 1.26 - 1.17 (m, 2H}, 1.15-1.06 (m,
2H), 0.81 (t, 3H)



15The residue was triturated with diethyl ether (0.5 niL) to give the
title conpound as a colourless foam 45111g. | HNVR DVS0d-6: 8 7.66 -
754(m : dd, 1H), 6.98 (dd, 1H), 685(dd

4.25 (m 20"%’0@8%, oH), 3.78 (s, 2H), 3.68 (s, %’Sﬂ?ﬂé&ér’“
(in, 2H), 3 18 - 3.03 (m 4H), 2.52 - 2.52 (m 3H), 2 02 (s, 3H),
1.77- 1.66 (m 4H), 1.65- 1.50 (m 202H 1.49- 1.38 (m IH), 1.36-
1.2 (m 211), 1.21 - 1.11 (m 2H), 0.80 (t, 3H LC M nilz 502

mul ti modc+ e S)-Methyl 2-(4-((2-am no-4-(1-hydr
oxyhexan-éﬁWﬁéﬁz@Wﬁé S pyr imidin -5- 25yl)nethyl)-3-hydr
oxyphen yl)acetate (i) Methyl 2-(benzyl oxy)-4-iodobenzoate WO
2009/ 067081PCT/ SE2008/ 051334 143 A m xture of nethyl

2- hydr oxy Exaimpdobenzoat e (22. 8g) benzyl brom de (10 3nl) and K2CO3

(22.679) e kure was
partiti onezM%v\oglén %IE}, ﬁ@f@ %?g'gﬁ%he’va éﬁe%%l% Iénﬁjll{:gs%separ at ed
washed swi tyﬂ])mﬁamd)phemylbz@dtam;bemcapmlgh@dc amdealtreduced pressure to
give a white solid, 29.5g. 511-1 NMR CDC13: (7.54-7.30 (m 8H) , 5.14
(s, 211), 3.88 (s, 3H LCGM5s miz 369 APCI + (id)

(2- (Benzyl oxy) - 4-i odophenyl ) net hanol A sol yt1 of DI BAL-H (179 ni,
1M was added to a solution of the product Ifro i) 10(26.4g) in
THF (400nl) at rt. The m xture was stirred ¢ theh ~afurt her 10nil
of DIBAL-H was added and stirred for a f IHh The mixture was
guenched carefully t N Et OAc and t{ 2M aq HCl. The m xture
was partitioned bet&gﬂNt [ 2M BIC1, organi cs were separat ed,
washed with water, dried and evarﬁ)rat ed Under reduced pressure. The

et e e SR Wb SRNER0R A I S B o
Met hyl  3- (lbanmyghedyyhid fohigd0mey net hyl ) benzoat e
"H NMR DMSO0d-6: & 7.60 - 7.55 (m, 2H), 7.33 - 7.28 (m, 3H), 7.19-7.14 (m, 2H),
0 7.09-7.04 (m, 2H), 4.02 (t, 2H), 3.77 (s, 2H), 3.62 - 3.51 (m, 5H), 3.31 (2H, m) 2.35 -
2.20 (m, 6H),2.11 (s, 3H), 1.59 - 1.51 (m, 2H), 1.50 - 1.36 (m, 4H), 1.27- 1.17 (m,
3H), 1.17 - 1.07 (m, 2H), 0.81 (1, 3H)
LC-MS m/z 484 multimode+

15 Example 66
2-(1-Methylpiperidin-4-ylethyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-
yl)methyl)phenyl)acetate, benzene sulphonic acid salt
NH,
NJ\\‘N
| = H/\N

\I\O\/\O
O

The title compound was prepared using the method of example 35 and 2-(1-

20  methylpiperidin-4-yl) ethanol to give a gum, 90mg.
'HNMR DMSOQd-6: § 7.61 - 7.58 (m, 2H), 7.34 - 7.28 (m, 3H), 7.15 (d, 2H), 7.07 (d,
2H), 6.40 (s, 1H), 4.05 (t, 2H), 3.76 (s, 2H), 3.59 (s, 2H), 3.32 - 3.27 (m, 2H), 3.13 -



To a solution of the product fromstep (ii) (21 g) in MeOH (150 ni),
hunig's base (53.9 m), and

di chl or o] wd'z0dbestedi phenyl phosphi no) f errocene] pal | adi ucllskoos/nsizas
di chl orornet hane 20adduct (2.54 g) was added. The resulting m xture
was stirred at 90C for 16h under carbon3 noxide (4 bar) in a
carbonylator. After cooling, the reacti'on m xture was filtered
through a filter disc, evaporated and purified using chromatography,

to give t t4, 1l 0 d [ i d, LC M 273
Ao+ 250 ReE Ry £ o5 PR andy P B N R ar ool BBt sat b Hhe
product oférbf Epo £ i.05 {m %R 0FR (Wasl)di ssol ved in DCM (200nl), cooled to
0 C and thi h] gri de .57 m) was added and stirred at rt for

2h. The sgﬂggﬁégﬁﬁﬁgémgWEé ated and the residue taken up in DCM and
washed wi th ag. NaHCC3. The conbi ned organics were dried, filtered

and evaporated to give the subtitle conpound as a brown oil, 9.60g.
30 LC- N5 dHxmpde6APCI + WO 2009/ 067081PCT/ SE2008/ 051334 144 (V)

Met hyl  3- OXM) -4 £ 3-4 etbhaoxycar L) -3 : at e The
subt 1 t1 o copaih ittt RO e R b LERR D)
(9. 6g) anghuntethyhipthend)asttagxanpl e 34 step (i), to give an oil, 8.6g.
LCG-Ms nfz 385 APCI + 5 (vi) Methyl NH
44(2-anino-4-hydroxy-6-nethy|pyrinidin-S-XOhethyl)-S-
(benzyl oxy) benzoate The subtitle compou s prepared using the
product fromstep (v) (8.6g) and the nethod Oﬂ,QééﬂQ%ﬁ 34 step (ii)
to give a solid, 5.87g. 10l HNVR DVSOd- 6: 7.§9 = 7.37 (m 7H), 7.37
- 7.28 (m 21), 7.01 (d, 1H), 6. m 1H), 5.24 (s, 2H), 3.83
(s, 311), 3.68 (s, 2H), 1.90 (s, -M5 nlz 380 APCI + (vii)
Met hyl 4-((2-am no-4-chl = i mdin-5-yOnet hyl) - 3-
(benzyl oxy) benzoate IsPQI3](25 mM) was added to the product from
step (vi) (4.89) and stirréd at 80C for 18h.

(i) tert-Butyl 4-((2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-

10 yl)methyl)phenyl)acetoxy)methyl)piperidine-1-carboxylate
The subtitle compound was prepared using the method of example 60 and tert-butyl 4-
(hydroxymethyl)piperidine-1-carboxylate to give a crude solid, 237mg.
LCMS m/z 540 APCI +ve

15 (ii) Piperidin-4-ylmethyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-
yDmethyl)phenyl)acetate

To the product of step (i) (237mg) in DCM (7ml), TFA (2ml) was added and stirred at rt
for 7h. The solvent was removed and the crude product was partitioned between DCM /
NaHCO; (aq), dried and evaporated under reduced pressure, The residue was purified by

2 RPHPLC to give a white solid, 54mg.
'HNMR DMSOd-6: 8 7.13 (d, 2H) , 7.04 (d, 2H) , 6.14 (1, 1H) , 5.63 (s, 2H) , 3.83 (d,
1H}, 3.71 (s, 2H) , 3.59 (s, 2H) , 3.27-3.22 (m, 2H) , 2.90-2.84 (m, 2H) , 2.41-2.33 (m, 2H)
. 1.99 (s, 3H) , 1.66-1.55 (m, 1H), 1.51-1.40 (m, 4H}, 1.27-0.95 (m, 6H) , 0.82 (t, 3H)
LC-MS nv/z 440 multimode+

Example 68



After cooling, the reaction was evaporated to dryness and the residue
diluted with water (100 nL) and neutralized with solid NaHCO3. The

m xture wagoherleisat 50C for 30mn and left to cool. Dgrgsdabbisa
conmpound was collected by filtration as a solid, 3.78g. 1H NWR
DVS0d-6: 87.63 -7.29 (m 8H), 6.93 -6.737 (m 2H), 5.28 (s, 2H), 3.97
(s, 202H), 3.83 (s, 3H), 2.15 (s, 3H LéI\/B mz 398 APCl + (viii)
(44(2-Amin o0-4-chloro-6-nmeth ylp yr imdin -5-yOnethyl)-3- (b en

zyl oxy) ph e L)neth a n ol A.sol uti f [ BAL- 28.5 ., IMin THF)
s adiied P Reln Byl ditr by 3B P LB RER of ¢ he
product f rpetglaeinpidihidis-5A8methf)pHdhyl4ddedty, satchaZi@Galt The mi xture
was allowed to warmto O C over 2h and then EtQAc (30 nlL) and

i sopropanol (10 nL) were added. The reaction wag poured into a sat,
solution of sodiumsulfate and stirred for “XxJ\he organics were
separated, dried, filtered and the solvent eflfapdrated under reduced
pressure. The crude q)roduct was purified usinyChnomae6graphy to give
the 30subtitle conpoynd as a white solid, 2. 60g. o)

2009/ 067081PCT/ 8E2008 1334 145 LG 370 APClI + (i Xx)

5- (2- (Benzyl oxy) - 4- (chkor_nnmethylyber
0- 6- et hyl pyri m di n- 2- amWﬁ chloride (0.513 m) was added to
a stirred i : s (AT 2469) in DCM
(120m) atﬁghé&ﬂog%é%%@(%}g@[eﬁgg ﬁ%@?ﬁ%@ﬁ)%ﬂﬁrﬁ%@f&gﬁd stirred for
| h. The r ddiotethytanmnoipipesdimesylfotamedol (A92mglavas addeti foHvbedlyr Bomgtsdase

solution (1 d extracted w-t OAc. .t he conbin r i
wer o ar1 ed PR G B ER RS L i ar kb AR bR BRI 1
to give t Rveshini {108meRriowaddissehad yreMeQW ®0ail) ten shcalfigin (6% dYsranhddsd89
APCl + 10 (x), 2-(44(2-Am np-4-ch |or o-6-nethyl pyr imdin-5-yl)ymeth
y1)-3- (b a@ﬂ%lwp S5 BRPUHY PIE B BFESUrF ﬁwfﬁ@@mﬂwu@twﬁ%&h%
was prepargdrddshBdritdgndef REH Cic e (Bd 8 &dn?ouﬁd ds A wHikc N, t9apmgret hod
of exanple 20 step (vi) to 6g| ve a solid, 2. Ig
10 'HNMR DMSOd-6: § 7.66-7.55 (m, 4H) , 7.16 (d, 2H) , 7.07 (d, 2H) , 6.88 (s, 1H) , 6.38
(s, 2H), 4.02 (t, 2H) , 3.76 (s, 2H) , 3.60 (s, 2H) , 3.32-3.27 (m, 2H), 2.95 (d, 2H) , 2.68-
2.60 (m, 1H), 2.33 (brs, 2H) , 2.09 (s, 3H) , 1.97 (brs, 2H) , 1.84 (d, 2H) , 1.57-1.39 (m,
8H), 1.26-1.09 (m, 4H) , 0.81 (t, 3H)

LC-MS m/z 525 multimode+

15
Example 69
(1-Methylpiperidin-4-yl)methyl 2-(4-((2-amino-4-(butylamino)-6-methylpyrimidin-5-
yl)methyl)phenyl)acetate, saccharin salt
' NH

2
I/J\}N
ZENT N N

H

g‘\o
N

20 To the product from example 41 step (vi) (140mg} in DMF (5ml), (1-methylpiperidin-4-
yDmethanol (0.11g), DMAP (5mg) and TEA (0.2ml) were added followed by HATU
(195mg). The mixture was stirred [or 18h then purified by RPHPLC 1o give a gum



| sSIHNVR DMSOd-6: 8 7.53 - 7.29 (m 5H), 7.10 (d, 1H), 6.89 - 6.80 (m
3H), 6.68 (d, 1H), 5.19 (s, 2H), 3.97 (s, 2H), 3.88 (s, 2H), 2.14 (s,
3H LC- M5 Cl + (xi)

(S)-2-(44(2- n‘ﬁ%’gjr - (1- hydr oxyhexan- 3-yl am no) - 6- net hy|"8§’SE2“"?f"5m§
yOnet hyl ) - 3- (benzyl oxy) phenypaceti c aC| d 20 The subtitle conpound was
prepared using the product of step (X) 3(7'250ng) and the nethod of
exanple 72 step (i) with (S)-3-am nohexan-1-ol to give a solid,

250mg. LG z. 479 APC

(S5 ( 4 B5man e R o hands S (M rrrby e gidsg andihaspivent
yl) met hyl )eygsohated &i@épn@ﬂaea%%gur@ 186 rghidde whid @mﬁfa%wmh SRS Ih% @ol(&(' )
(250ng) was dissolved in EtOH (25 nL) and Pd/C (200nmg) in EtO m)
was added ﬁl@fﬁéﬁnﬂﬁéeﬁoﬂlmtéegﬂﬂf¢qﬂém)uufhd@mgaydrogen (4 bar) at rt for

The o ude. BlhcPMiat-Bit TR aoRyy 4Blen B2 VAL (o YRR A S0

conpound a8, 3)u0ids 20D, 8.621QaE mmmazzlqﬁos @SPBZIO6tm,MQ 247 (s, 3H)

30?3/ ??;02%43 QS{ En: /g,oé ﬁgﬁﬁéﬁﬁ?’a{%{,%} VBAE a1 (o, 2) 133113 (m,

et hyl pyr igmh)dpRs o gH) met hyl ) - 3-hydr oxyph en yl)acet ate The
product from ste "(x1i) (70my) was dissolved in MeOH (5nL) and TMSCL
(2ml) was K& Zé'ﬁ@nytl‘ilm?@d for I h. The solvents were evaporat ed,
the residue was purified on RPHPLC to give the title conpound as a
white solid, 50nyg. NVR DVBS0d-6: 6 6.76 - 6.67 (m 2H), 6.57- 6.48 (m
1H), 51060 Bxemp2Hjq 4.22 -4.08 (m 1H), 3.59 -3.46 (m 6H), 2.11 (s,

3H), 1.65 1H) ... 1. 1,18 . 4 1.16- 1.0 :

076 (i, oy HEmeRtiardut dilerhubtl Eluprer et Rty o o

er idin- 4-nydtihﬁp$uhmydm5-ﬁlﬂnét@?]—)@}mnﬁ}ga&ta&& saydhar xR

entan-2-ylam no)-6- nethylp yr imdin- ypmaM‘uyI) 3-hydr oxyph en

yl)acet ate )\
) f

Z8 VN
H

OH

(1} 2-(4-((2-Amino-4-chlor o-6-methylpyrimidin-5-yl)methyl)phenyl)acetonitrile
15 The product from example 41 step (iii} (3.7g) and POCl; (30ml) were heated at 100°C for
18h then evaporated under reduced pressure. The residue was diluted with cold water, and
neutralised with aq SM NaOH soln. and heated at 50°C for 2h. The subtitle compound was
filtered, washed with water and dried under vacum at 45°C, 1.81g.
"H NMR DMSO0d-6: § 7.27 (d, 2H) , 7.12 (d, 2H) , 6.88 (s, 2H) , 3.98 (s, 2H) , 3.96 (s,
20 2H),2.21 (s, 3H)
LC-MS nv/z APCI+273

(1) (S)-2-(4-((2-Amino-4-(1-hydroxypentan-2-ylamino)-6-methylpyrimidin-5-
yDmethyl)phenyl)acetic acid
25 To the product of step (i) (0.4g) in butan-1-ol (3ml), (S)-(+)-2-amino-1-pentanol (0.5g)
was added and the reaction heated in a microwave, at 160°C at 100W for 1.5h. After
cooling, aq. SM KOH (1ml) was added and the mixture heated at 100°C for 48h. The



15 (i) (S)-2-(4-((2-Am n 0-4-(1-hydr oxypentan-3-yl am no) - 6- et hyl pyr
i mdin-5- yl)nmethyl)-3-(benzyl oxy) phenyeacetic acid The subtitle
conpound ' d using the product of exanple 75 <
(200m) aﬁ@a(’@?ﬁ' %?FZ am no- 1- pentanol (188ny), via th%&:ﬁ“@gé@é?fﬂ:&?u
exanple 72 step (i) to give a 20yellow solid, 100nyg. LC-Ms mz 479
APCI + (ii) (S)-(1-Methyl piperidin-4-yl3¥net hyl

2-(4-((2-am no-4-(1-hydroxypentan- 2-

yl am no) - 6- nethylpyrlnldl -yl ) met hyl) (benzyl oxy) phenyl ) acet at e
The subti tqué“‘&eo‘ﬁf)ﬁ?ﬁ&? \#as H‘ﬁﬁ@%ﬁ‘?’té’&aﬂﬁ’ﬁtﬁburtcﬁ%mﬁ\*@&lll?éﬁtSS‘fr? Trﬁlesrf’%l “5(‘1”3‘3
(260nmg) a Bev2RrAPE O Q4 QE (HRETRDLaf \?fﬁlch%g}n\ﬁ%éa e eﬁ@in@%th@@@@ﬂ
WO 2009/ 0 081P / SE2008/ 51334 147 LG 76 "APCT + (Ti1)
(S)-(1- A/Ettlkgnl 197 pa M MeGNyip gwgtthwspbtltle compound, 174mg.

2-(44(2-a 1 L oxypent an- 2-

yl am no) - B@ﬁn& %?¢g1%¢% 5-yOret hyl ) - 3- hydr oxyphenyfl acet ate The

pr oducts fron1step (ii1) (100mg) was dissol ved |n EtOAc (10m.) and Pd/ C

73.9 in.. a d a t he r on stirre
OO AL = a Tt e o M A (R RRLE AN I L
sol vents were evaﬂ@tm«j;\tp@ﬂimlmes IDM%yDFH)QWCM@@ pms kdcb@gdibyalRPHPLC t o

gi ve the t|tIe conpound as a Ite solid, 22ng. 11-1 NVR DMS0Od- 6:
6.74 - 6. 7Ade(idf coppound ve pregared pying ﬁle@zethocbaf@ztamﬁ 68 ppyd thg proguctpigigp
m 1 3.24 - 3.19 (m

( 11 | H, 75%1_1)8\@1t1( g, (dlg‘l'&hy a%m?orﬁblgtﬁn l%wimelé]@;%é SH) 1 1 82 1.71 (m (2H)

1. 59- m 4éH(1~WR4HMSQd 3457 6)8-988 (m 8IBH)7, IQ(Xd?Z’HX 7.1 3(d) 2T -hB30 tmAHE) ,
mul ti mode-, EXANPLE 66 380 (m, 2H) , 3.63 (s, 2H) , 3.37-3.29 (m, 2H) , 3.06-3.02 (m, 2H) ,

2,76 (s, 6H}, 2.20 (s, 3H} , 1.66-1.58 (m, 6H}, 1.46-1.40 (m, 2H), 1.09-1.04 (1n, 2H) ,

0.77 (t, 3H)

LC-MS m/z 458 multimode-+

15

Example 71

(S)-(1-Methylpiperidin-4-ylymethyl 2-(4-((2-amino-4-(1-hydroxypentan-2-ylamino)-6-

methylpyrimidin-5-yl)methyl)-3-methoxyphenyl)acetate, benzenesulfonic acid salt

NH

2

NSy O
i//

20 To the product from example 30 step (v) (100mg) in DMF (3ml), (1-methylpiperidin-4-
ylymethanol (90mg), TEA (0.17ml} and DMAP (6.3mg) were added, followed by T3P
(1.57M in THF, 0.24ml} and stirred at rt for 15h. The reaction was diluted with E{OAc (10
mL}, washed with water, dried, filtered and evaporated under reduced pressure. The crude
product was purified by RPHPLC to give the product as a gum, this was dissolved in

25 MeCN (0.5 mL) and benzenesulfonic acid (6.33 mg) was added and the solvent
evaporated. The residue was triturated with E{(zO 1o give the title compound as a while

solid, 25 mg.



| sMet hyl
2- (44(2-am no-4- (butyl am no) - 6- et hyl pyri m di n-5-yl ) et hyl )-3- hydr

oxyphenyl )@@%@yﬂgms] NH, N N OCH To the product from e»aqRkSodds1334€P
(i) (550mg) in DCM (20nm), BBr3 (0.29m) was added dropwi se and the

reaction mxture stirred for 5h. MeOH %})nt) was added foll owed 20 by
4M HC1 in dioxane (0.5nm) and stirred 16h and the sol vents
evapor ated. The resi due was pUI’IfI ed by RPHPLC to give the title

ogs (m any o BROESL 6fPat ?h’?ﬂgs%nt Aiept bnghi o s oy

? 583(H)s 3@ ,6.33 éﬁlﬂ? 4. 72]?)4 623(11511}()54 2ZH)1J13§H124H3 33911(21 1, 3%td)(s 33{)05
S .
LC-MS i z }o’@g(Sn%Hi,ﬁr%dé FH), Mlzé@é/(%ﬂ@@,lb@ﬁ gﬁéb@ﬁ?ﬂb%@% 2%6(111 3H),

Exampl e 76 (S Pt ol el Ly 44 1 U, 306 A2 srponds { b by,

oxyhexan -3 yrimdin -5-yl)nethye-

oxyphenyl )Oalﬁe(t 3I=I) e 5(| )

(S)-2-(44( n xyhexan- 3-yl am no) - 6- net hyl pyri m di n- 5-
yl ) met hyl )L?%@fgo%lp 56 ml ﬂ(iee%yfl acetic acid The subtitie conpound was
prepared using the product of exanple 75 step (x) and (S)-3-

am nohexan-1-ol ,_via the nmethod of exanple 72 step (i) to give a
white sol KAy, LC-Ms m z 479 APCI + 10(ii)

' ( S) - 4-( Pyr(i—@létﬂ}']? fl:l 1 Mhin- @Hﬂ)ﬁ‘lethyl 2- (4 (}2 amino-4- g)utylammo) 6-methylpyrimidin-5-
2- (44(2-am no-4 dr oxg exan- 3-yl am no) -
Vi

met hyl wyrlymhﬁﬂ‘53ylmﬁb‘?w ﬂ}?s)aegéﬁ’zblstbﬁ%ﬁph@@pa@étdaiﬂé hi s
trifluoroacetate salt The subtitle conmpoundyyas prepared using the
product of step (i) (154nmg) and 4- (pyr ol i di n-1- yfi but an- 1- ol
(18ng), via the nethod of exanple 74 stepN{iiN). The product 15 was
purified by RPHPLC to give the product as It LM 170ng. LC- MBS

n-ilz 603 APO +
9]
S 7
/N

(i} 2-(4-((2-Amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)-3-
methoxyphenyl)acetic acid

To the product of example 30 step (iii} (400mg) in butan-1-ol (3ml), butylamine (0.39 mL)
15 was added and the reaction heated in a microwave, at 180°C for 1h. The reaction was

repeated on an identical scale and the two batches were combined. Aq. 5M KOH (1ml)

was added and the mixture was heated at 100°C for 36h. After cooling, the solvent was

evaporated under reduced pressure. The residue was diluted with water (5 mL) and the pH

adjusted to ~ 7 using conc. HCI. The resulting precipitate was collected by filtration and
20 the solid suspended in MeCN (10 mL) for 10min. The suspension was filtered and the

collected solid dried under vacuum to give to the subtitle compound as a white solid, 560

mg.

'H NMR DMSQd-6: § 6.88 (d, 1H), 6.70 (dd, 1.4 Hz, 2H), 6.64 (d, 2H), 6.23 - 6.18 (m,

1H), 5.91 (s, 1H), 3.83 (s, 3H), 3.59 (s, 2H), 3.49 (s, 2H), 3.27 - 3.21 (m, 8H), 1.98 (s,
25 3H), 1.42 (q, 2H), 1.25 - 1.16 (m, 3H), 0.84 (t, 3H)

LC-MS m/z 359 multimode+



(iii) (S)-4-(Pyrrolidin-1-yl)butyl
2- (44(2-am no- 4- (1- hydr oxyhexan- 3-yl am no) - 6-

met hyl pyr ighdhddeeso¥l ) met hyl) - 3- hydr oxyphenyeacet at e P ﬂéﬂz&obﬁ)ﬁh@
conmpound was prepared using the product fromstep (ii) (170n) and4

t he net hod 20of exanple 76 step (iii) give a white solid, 50ng. 1H
NVR DMS0d-6: 6 6.76 - 6.68 (m 2H), 6. -6.54 (m 1H), 5.69 - 5.58
(m 3H), 4.19 - 4.10 (m 1H), 4.04 - 3.95 (m 2H), 3.55 (s, 2H), 3.49
(s, 2H), 3.42 - 3.34 (m 1H), 2.39 - 2.27 (m 611), 2.08 (s, 3H),
1.69- 1.49 (m 711), 1.47- 1.21 (m 6H), 1.12- 1.01 (m 2H),

0.81 -0.70 1 N&ntéﬂylémétlﬁlmt@%ﬂﬁd‘ 4-(b¥¥ylamino)-6-
2009/ 067081PCT/ gEzoeag;%l 1334 149 Example 79 4-( Pyr}(@ol I din-1-yl)butyl

2- (44(2-ani n o- 4-ethylpy i idie)y T Dmethylrhmgthoxpphemplacstate, bis
ypnet hyl) - 3- hydr o3y PHRGYIPRGAL 8Lif sa1r N N N

5 The title compound was prepared using the product from step (i) and the method of
example 71 to give a white solid, 35mg.
'H NMR DMSOd-6: 5 11.90 (s, 1H), 7.90 - 7.86 (m, 1H), 7.62 - 7.57 (m, 4H), 7.35 -
7.26 (m, 6H), 6.92 (s, 1H), 6.76 - 6.72 (m, 2H}, 3.92 (d, 2H), 3.83 (s, 3H), 3.67 (s, 2H),
3.65 (s, 2H), 3.46 - 3.32 (m, 4H), 2.97 -2.85 (m, 2H), 2.79 - 2.73 (m, 2H), 2.52 - 2.51
10 (m, 3H),2.10 (s, 2H), 1.90 - 1.80 (m, 2H), 1.52 - 1.30 (m, 4H), 1.28 - 1.15 (m, 4H),
0.85 (t, 3H)
LC-MS m/z 470 multimode+

Example 73
15 4-(Pyrrolidin-1-yDbutyl 2-(4-((2-amino-4-(butylamino)-6-methylpyrimidin-5-
yDmethyl)-3-methoxyphenyl)acetate, benzenesulphonic acid salt
NH

2
N*\N

O

@]
C‘N\/\\/\O
|

The title compound was prepared using the method of example 72 and 4-(pyrrolidin-1-
ylbutan-1-0l to give a gum, 64mg.

2 'HNMR DMSOd-6: § 7.60 - 7.57 (m, 2H), 7.34 - 7.28 (m, 3H), 6.90 (s, 1H), 6.72 (d,
1H), 6.68 (d, 1H), 4.04 (t, 2H), 3.84 (s, 3H), 3.62 (s, 2H), 3.61 (s, 2H), 2.92-2.78 (m,
2H), 2.58 - 2.50 (m, 4H), 2.02 (s, 3H), 1.85-1.75 (m, 4H}, 1.65 - 1.50 (m, 4H), 1.48 -
1.38 (m, 4H), 1.31 - 1.14 (m, 4H), 0.84 (t, 3H)

LC-MS m/z 484 multimode+

Example 74



S (i) 2-(44(2-Am no-4-(butyl am no)-6-net hyl pyri m di n-5-yenet hyl ) - 3-
hydr oxyphenyDacetic acid To the product of exanple 77 (100ng) in THF
(5 m), L'\%zﬁ(ﬁ%s%sm) in water (5 nL) was added and Sfpbrrf gehod/M13346h
at rt. The solvent was evaporated, the residue redisso In1n

wat er and AcOH was added. The preC|p|t§ée was filtered and dried to
give the subtitle conmpound as a white lid, 50ng. LCG-MS niz 345 APCI
+ (ii) 4-(Pyrrolidin-1 -yl)butyl

2- (44(2-anLno-4- (butyl am no rimdi
1) ot hy DYSBCR e T U b a1 Bisouheranasy Brin e
usi ng thelmaﬁﬁyltm@émﬁﬁpnéth)l)@m hehy()RME 48] shbiharih-syfk) butan-1-ol
(64.2ng) and the nethod of exanple 4ste ||) t give a tan solid,
9ny. NVR DMSOd- 6: 66.75 -6.64 (m 2H), 1 (m 1H), 5.60
(s, 2H), 4.01 (t, 2H), 3.58 -3.51 (m ZFDN 45 (m 2H), 3.25
-3.15 (m 2H), 2.38 -2.24 (m 6H), 2.05 (# FD i1.68- 1.50 (m 5H),
1.51 -1.33 (m 4H), 1.29 - 1.11 (m 3H), ~E4 K 20 LC-MBs M z
470 nul timode+ Exanple 80 (S)-Methyl 2- (2- Qnin o- 4- (1-h ydr
oxypent an -2-yl am no)-6-neth yIp ¥ -5- yflin ethyl )-4-meth
oxyph en ypacet ate, benz%:::ﬁakg x¢id salt WO
2009/ 067081PCT/ SE2008/ 051334 [150 NH2 OHNN (i) 2-(3-(Br
or noret hyl ) - 4- net hoxypherfyeateti c aci d

(i) (S)-2-(4-((2-Amino-4-(1-hydroxyhexan-3-ylamine)-6-methylpyrimidin-5-

5 ylmethyl)-3-fluorophenyl)acetonitrile
(S)-3-Aminohexan-1-ol (0.966g) was added Lo a suspension of the product of example 33
step (iti) (1.2 g) in butan-1-ol (9 mL). The reaction was performed in the CEM
Microwave, at 180 °C for Zh. The solvent was evaporated under reduced pressure and the
crude product was purified by [lash silica chromalography, to give the subtitle compound
10 asan orange solid, 0.98g.
14 NMR DMSO-d6: 57.17 (dd, 1H), 7.06 (dd, 1H), 6.87 (dd, 1H), 6.01 (d, 1H), 5.91 (s,
2H), 4.44 -4.36 (m, 1H), 4.30-4.19 (m, 1H), 4.01 (s, 2H), 3.75 (s, 2H), 3.41 - 3.23 (m,
2H), 1.96 (s, 3H), 1.65 - 1.32 (m, 2H), 1.30 - 1.05 (m, 4H), 0.79 (t, 3H)
LC/MS m/z 372 APCI+

(ii) (8)-2-(4-((2-Amino-4-(1-hydroxyhexan-3-ylamino)-6-methylpyrimidin-5-
ylmethyl)-3-fluorophenyl)acetic acid
SM KOH (3 ml) was added to a stirred solution of the product from step (i) (0.98 g) in
butan-1-ol (3 mL). The sclution was heated to 100°C for 15h and then allowed to cool. The
20 solvent was evaporated under reduced pressure and the residue was diluted with water (5
mL). The pH was adjusted to ~7 using conc. HCI and the aqueous was extracted with
DCM/MeOH (9:1). The combined organics were evaporated to dryness. The aqueous was
also evaporated to dryness and the residue suspended in MeOH (10 mL). The solids were
removed by filtration and the filtrate was combined with the residues from the organic
23 extracts and evaporated to dryness to give the subtitle compound as a light brown solid,

0.830 £.



NBS (2.72g) and AIBN (0.136g) were added in one portion to a solution
of 2-(4-nmethoxy3-nethyl phenyl)acetic acid (2.999) in Et0OAc (50m) and
stirred atydQ6oof@fesgh- Another 5 portion of AlBN (0. 136g)pemsaddsd

and the suspension stirred for a further 2h. The reaction m xture was
diluted with Et OAc, washed with sat. ﬁ iumthiosul fate sol ution, 2M
HCl, water, and sat. brine, The organi hase was dri ed, flltered and
evaporated to afford the subtitle conpound, 4.10g. LC-MS niz 260 APC

+ h b h h h
chi ofi db (B BEGHBMTRAS AL SPLis é‘%i'%t e B YeR SH1 L fod Bnoatib
from step 3(3068*§ %Irlﬁ)%%)s @, nzﬁd%@'zhc%%g e, 0#&“'3&51?}%9675%9@?1\%/6%’1‘) yas .

stirred at hén war me t for The so was
evapor at ed &g, t B, 0.85itd3B) was di | ut ed with Et 0Ac washed with sat.
NaHCO3 an e organi c phase was dried, filtered and 15
evapor at eﬁ“(“s/ m}(%rjgggxppc;{%duct was purified by chromatography, to give
the subtitle conpound as a yellowoil, 1.47g. LCMS rn/z 274 APCl +
(tii) Ethyl

2- (2- met hoxy (1) (D-(h¥ribNIpiRer Sivdomryberi14 2 amaesbit- Brgrghexan-3rhe

title conpound RIRPBL A6 iy Fich i8AES-PHASKE - PflusoBReryljadethtk, 29) and
t he nmet hod of 2\8??(?1 le 34 S%’@'}’ 5 toﬂgll veg) SOUI P ylla‘get | HNVR

DVSO0d-6: 8 7.09 (Scaacham)salte 96 (d 1H) 6.90 (d, 1H), 4.08 - 3.99

1

0 (s, annbe profitsseios 85 (EPRRD TS DERPECRDME (| Tith dRkth,
met hoxyp heDMMdéngém@iaﬁn@hﬂpip@adtndmdhmtm@om3@1g)msrc adidtdfolleved by

| uti t Q. 1,0
St rred an s ECREGROE VR TEPD o ot b 20 sl v MR i VhE 8T
5stirred iand BCQAQS ﬁ]l@mth)e oaga@hdqﬂlh&rwz(sk@pﬁxated iflevapankd undgr salutd was
filt d of f t h t t f
ficrate, Rrsmeaeasd@ranon mager by BPHECCHYe SRR Recibnfothihs a
yel | ow solyigh mSuS7 .5 H:I%M% %ﬁﬂn@lz @2 1h pﬂxaiﬂl@ed i) the SolBéht eehporktdd,
6.73 (d, 1H), 633 (s, I-& 2H), 3.54 (s, 2H),
3.49 (% ﬂhﬁreqdmva(sénww \&1@1@ K)E?”Pﬁrl( 53@3 tw@ the yigicompeyd as a

2- (34(2- arﬂoib%rléss(fgﬁﬁ'iﬁﬂ ul f onyl oxy) - 6- net hyl pyri m di n- 5-
yl) met hyI) 4-met hoxyphefiypacet at e

'HNMR DMSOd-6: & 7.66 - 7.54 (m, 4H), 7.11 (dd, 1H), 6.98 (dd, 1H), 6.85 (dd, 1H),
4.42 -4.25(m, 2H), 3.92 (d, 2H), 3.78 (s, 2H), 3.68 (5, 2H), 3.44 - 3.33 (m, 2H), 3.18 -
3.03 (m, 4H), 2.52 - 2.52 (m, 3H), 2.02 (s, 3H), 1.77 - 1.66 (m, 4H), 1.65 - 1.50 (m,

20 2H), 1.49-1.38 (m, 1H), 1.36 - 1.21 (m, 2H), 1.21 - 1.11 (m, 2H), 0.80 (t, 3H)
LC-MS m/z 502 multimode+

Example 75
(S)-Methyl 2-(4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-methylpyrimidin-5-
25 yDmethyl)-3-hydroxyphenylacetate

=

H, OH
N/gN )

~o OH

(i) Methyl 2-(benzyloxy)-4-iodobenzoate



The subtitle conpound was prepared using the product fromstep (iv)
(0.55g) and the nethod of exanple 34 step (iii) to give a solid,

0. 69. 151HpyRodobtgr 6: 87.08 -7.06 (m 3H), 6.90 (d, llpgysBr008091854
1H), 6.46 (s, 2H), 3.77 (s, 3H), 3.66 (s, 2H), 3.55 (s, 3H), 3.48 (s,
2H), 2.47 (s, 6H), 2.28 (s, 3H), 2.15 (s, 3H) LC-M5 m'z 500 APCI +
(vi) (S)-2-(3-((2-Am no-4-(1-hydr oxypen tan -2-ylam n o0)-6-nethylp
yrimdin -5- yl)nethyl)-4-net hoxyphen yl)acetie acid

20(S) - (+) -2-Am - X ' t he
oroduct /o RasT ST S §Ber IR RS b e GRP ST
heat ed i n kCli; 22060y & BMFB001} ofs &irredabtKGHTZH0 . Brelnixnaswadshetticuad
the m xture heated in,a m,crowave at .100C for 1h. The sol vent S
evapor at edeiia el San el Eo Bnict REuH el Matied Ml T u oty HarpLc
g gggiA\Fl)atf&eaM§dﬁd§erﬁeaﬁﬂéath PE@SL@étoagiVJHﬁﬁi@wliH,dZQ.ng”g- 25 LCGM5 'z

+ (il -
2- (3-((52- éHi(hWMC(()i)lsh@c?Fﬁin%hmaﬁﬂ)z55/1I42£$ﬁ2|1ﬂd) 388 (s, 3H)
met hyl pyr iLra'_Qd' N0 AQATF&P | ) - 4- met hoxyphenyl ) acet at e, benzene
sul phoni ¢ aci g saI?t{ %he title conpound was prepared using the
product fromstep (vi) (50nmg) and the nethod 30of exanple 34 step

(ix) to give... i1e solid,. 36nmg. ..WD.2009/ 067081PCT/ SE20081051334
152" | HNMVR Dl\/égd%éé%zﬁf”@?'4rl°g9§%“w{“§‘ﬁ?,° 7.36 - 7.22 (m 6H), 7.11
(dd, 1H), & Slut{odh,of BHBALGH (79(hl., AN ) wak-added to.a sbidlion éf BS prodfetZrbond §p (i)
1H), 3.83 (s, SH& 3.72 (s, 2%, 3.56 (s, .3 3.53 (s, ZH%)0 3.44p-
3.33 (¥ isrﬁ-‘}g)zn HF((QQO'Tﬁﬁ-&t,“-l. omixturg ap giirred-pr 3k thep a furghep OmIRE 1) |
1.17- 1.0 ; = i | e
81 (S)-( 1f})h}lé§[L hIé :‘_%18 iagd%?"ﬁ& gmire;a%-% rrglivﬁl 3’?@ Eﬁ?%fﬁéz%dé@n&ﬁa cAERATP
0- 4- ( 2- hy drithgXQPdtang thenivid)2M aq BEH-h The pixpyre was gariiioned bptwegmethet’ Pldh
enyl ) acet e,..sacchari _ ' vy .

o 1) Coy anSie s TS el S uedonled i Vilebried and sapprated vaer s
3- hydr oxy p2essee. e ecsidue tvesn aditatdd bAtIbigyhe x he(add filtered to give the subtitle

br onophenyl ) acetonitr.. lé409), PdOAc2 (2g), tetrabutyl anmoni um
brom dB ( Z8GPOURIEs RS '31.5g) in THF (300ml) was heated under N2
at refl ux iffoomMs24k. 34ihepmi Xt ur e was

(iii) Methyl 3-(benzyloxy)-4-thydroxymethyl)benzoate
To a solution of the product from step (ii} (21 g) in MeOH (150 mL)}, hunig's base (53.9
ml), and dichloro[1,1'-bis(diphenylphosphino)ferrocene]palladium (I} dichloromethanc
20  adduct (2.54 g) was added. The resulting mixture was stirred at 90°C for 16h under carbon
monoxide (4 bar) in a carbonylator, After cooling, the reaction mixture was filtered
through a filter disc, evaporated and purified using chromatography, to give the subtitle
compound as a white solid, 10 g.

LC-MS m/z 273 APCI +

25 (iv) Methyl 3-(benzyloxy)-4-(chloromethyl)benzoate
The product of step (iii) (9.5 g) was dissolved in DCM (200ml), cooled to 0 °C and thionyl
chloride (3.57 ml) was added and stirred at rt for 2h. The solvents were evaporated and the
residue taken up in DCM and washed with aq. NaHCOs. The combined organics were
dried, filtered and evaporated to give the subtitle compound as a brown oil, 9.60g.

30  LC-MSm/z 291 APCI +



15 cooled, diluted with ether (500mL) and filtered through celite.
The filtrate was washed with water, dried and evaporated under

reduced pr@esuoreiod) 9i ve an oil, used crude in next steprskssodlsisMz
244 APO - (ii1) 2-(4-((2-Am no-4-hydr oxy-6-nmethyl pyrim din-5-

yl ) met hyl ) phenyl )acetonitr ile 20 A M%ure of the crude product from
step (i) and guanidine (16g) in EtOH (350nl) was heated under reflux
for 5h. The m xture was cool ed, neutralised with acetic acid, and the

sol b £11ter 8 S A PR o it MR AVRO Bndyt il or e,
2,00 ( : a sﬂﬁﬂle@ohdﬁoﬁﬂdMa%prepﬁR@uﬁng% 120001 ?ﬁm@f&p@i(ﬁgiag?ﬁ/tgé 1334
-yl ) net hy ¥ eﬁ’%ﬁﬁéﬁ StBF\(I tt? g’iVFé“?ﬂ’eS %bt it eycg)r/rpound was

prepared ust-R hbkelgyepoct fromstep (ii) (4g) and the nethod of
exanple 75 step (vii) to give a solid, 3.29. LGCMs if* 274 MO +

5(i 5
((EI) V?\l - (4-Chl oro-5-(4-(cyanonet hypbenzyl) - 6- net hyl pyri m di n-2-y1)-N, N
- di met hyl T of, B Riedey 1M db- PRIk Qx ?%éﬁyﬁiyﬁﬁhmﬁl 5 %ﬁﬁea{yi)(ﬁl 147mi)

was added to a stirred suspension o he product fromstep (iii)
(200ng,) in tol ue(héllZ(ymm)benW?éemxture was heated at 110C for 3h and

Subt i 1'e. caeyanbls BYRBALA G st g Moo RO BB B B bRy
2H) 7. 27 vhadhod2fiexanipl@ 44 fedp (iDHY givé akalid, d5.873H) | 7 13 (d, 2H), 4.05 (s,

) 5o HEMBPMbEE 4 T bn GRpdiD. 375 0ude i 16, 181 €', a5

g S)StSrrEte 33(1;18?@1?050%&(5“2?9%(4 RS, afRenzeig 180i¢ 119 3489) was added to
i ut'l
(R R) - (-) U¢-Mbng( 3BEBAKLt but yl sal i cyl i d-ene)-1, 2- cycl ohexanedi am noc

obalt(ll) (0.628g) in MIBE (10m.). Urethane (3.09g,) and

2-et hyl oxir o Edfiy or 18h at
rt. The solu %)n \Algsg@%%ﬁﬁ%ﬁ%%ﬁ%g??%ﬁﬂ%p&&?cgh? glzspegglsl;n of

sodi um hydri de ( 2bazy)oxyipeRgodfHF (50nL) and stirred for 3h and then

sat . ch%cgﬁ%g%%y%s fd 96@@35 UCQ?@S?%@@ Jvtg%'g@%dvmm%g{goﬂ@ ordighed

filtered a apor a e crude pro uct was
purified usfiengodmgotiratragiiapksys eveporatbd ordiytdsgargiubt iesidee didutpdwitd wasr a

Thy . %367 QonmPh ey neyrai RS NEEIED, A ol ipest a2l 5 bl
H) and left to cool. The subtitle compound was collected by filtration as a solid, 3.78g.
'"HNMR DMSOd-6: 8 7.63 - 7.29 (m, 8H), 6.93 - 6.77 (m, 2H), 5.28 (s, 2H), 3.97 (s,
w0  2H),3.83 (s, 3H),2.15 (s, 3H)
LC-MS nv/z 398 APCI +

(viil) (4-((2-Amino-4-chloro-6-methylpyrimidin-5-yl)methyl)-3-
(benzyloxy)phenyl)methanol

A solution of DIBAL-H (28.5 ml,1M in THF) was added portion wise over 30min to a

25 stirred solution of the product from step (vii) (3.78g) in THF (40mL) at -20°C . The
mixture was allowed to warm to 0 °C over 2h and then EtOAc (30 mL) and isopropanol
(10 mL) were added. The reaction was poured into a sat. solution of sodium sulfate and
stirred for 1h. The organics were separated, dried, filtered and the solvent evaporated under
reduced pressure. The crude product was purified using chromatography to give the

30 subtitle compound as a white solid, 2.60g.



(vi)

(S, E)-Nr-(5-(4-(Cyanonet hyl ) benzyl) - 4-(5-et hyl-2-oxooxazolidin-3-yl)-
6- meth ylwoyneredisn- 2-y1) - N, N-di met hyl for m m dam de Balrlsaghiosrog1bis)
acetate (8.22ng) and 9, 9-di net hyl- 4, 5- bi s(di phenyl phosphi no) xant hene
(42.4 ng) were added to d| oxane (3m) f@d the solution stirred at rt
for 10m n. The 30product fromstep (iv) (240ny),

(S)-5-ethyl oxazol i di n-2-one (169ng) and K2C8 WO

2009/ 0670 2 34 154 (202nmg) were added and the m xture
heat ed at %“chgggﬁjfé Wh él'll'ﬁe sol vent was evaporated under reduced
pressure and the crude product was purified using chromatog hy, to
gi ve the subfikk ﬁéMBm&m) éécléommqulb@nm)4m®@w6-methylpﬁuw€m~2~
DVBOd- 6: 3 8.59 (§pipdH) ., 7.24 (d, 2H), 7.02 (d, 2H), 4.49 -4.37 (m
1H), 3.97 5(s, 2 .96 (s, 2H), 3.17 (t, 2H), 3.12 (s, 3H), 3.01
(s, 3H, Zlflﬁdhy( dﬂoriﬂd)(o 513 b)) wis. adided toa sBhfpd sdutdh dftthe Béfjuck BohBStemi(wiif 07
APO + Vi j = 2-(4- ((2--Am no- 4- ( 2- hydr :

oxybut yi arfPieh SO (o0 A HES N PSR in g your and singeiter Yy
SM KOH ( 1nfiy: ri¥RSomld@ete tas posbd mi@eht. SOditn HidhrtthaleREIURAGOA B0 nIf)aeMN St ep
(vi) (136ng% in butan-l-ol (2nL). The _solution was heated at 100C for

15h" and t r&traged it EQAG dicatuebitgdruganiadtreearssy B4eed end Hpgolyas due

di | ut
acid. %ﬁi‘%ﬁ%ﬁ‘%ﬁ?ﬁﬁ?ﬂ%ﬁ P SRS bRl o NP R 6

conmpound I8a¥Samizh3§%eABGl+d, 55ngy. 1HNVR DMBOd-6: 5 7.06 (d, 2H),
6.93 (d, 2H), 5.94 (t, 1H), 5.70 (s, 2H), 3.67 (s, 2H), 3.41 -3.29
(m 2I—6 3.18 -3.06 (m 3H), 2.03 (s, 3H, 1.38 - 1.17 (m 2H), 0.83
(t, 3H LCG-MS miz 345 APClI + 20(viii) (S)- (1-Meth ylp ip er idin

- 4- yfi met hyl (x2- 244-(@2- Amirreed-4hlpPe-hynahth gryimidigiSayméthylpB- 6-nmeth ylp
yr imdin-5-yOnet saccharin salt The title
conmpound was prep@f’%la}cﬁ%’#bﬁ’ﬁxﬁﬁ%e{ﬂ%ﬁ%ct fromstep (vii) and the

met hgd of Txathlte cédthpsSirRipydsiprépardd@sipi e pﬁodﬂ(&t frﬂmﬁ)fdpl(d)(?OEﬁ%) and% NVR
DVSOd-6: 5 7.65 - m 3H), 7.15 , 2H),
7.07 (d, 2estiggo feaan?é g@“\?&% glmsohé%g%(d 2H), 3.75 (s, 2H),

3.62 (s, 2 m, il 2
T (r;s 43H)NM§ ﬁ%asoés”@éiﬂﬂiﬂl §I§(§23 1U?(d 1@{)£6’B9 b',lao (1% @ﬁ), 6?689(§ (m

1.14 (m 5H),S5. I9822(ﬂt),3%-()3 2@) wssr@,zzum 1mﬁ$,t3Hdee+ 30 Exarrpl e 82
4Py ol i i sl YRHA

2-(44(2-amn but’yl"am no) - 6- net hyl pyri m di n- 5-
ypnet hyl ) phenyfl acetate, saccharin salt
(xi) (S)—2-(4-((2-Amino-4-(l-hydroxyhexan-3-ylamin0)-6-methy1pyrimidin-5-

yl)methyl)-3-(benzyloxy)phenylacetic acid

20 The subtitie compound was prepared using the product of step (x)} (250mg) and the method
of example 72 step (i) with (S)-3-aminohexan-1-ol to give a solid, 250mg.
LC-MS nv/z 479 APCI +

(xii) (S)-2-(4-((2-Amino-4-(1-hydroxyhexan-3-ylamino)-6-methylpyrimidin-5-
yl)methyl)-3-hydroxyphenyl)acetic acid
25 The product from step (xi) (250mg} was dissolved in EtOH (25 mL) and Pd/C (200mg) in
EtOH (5mL) was added, then the mixture stirred under hydrogen (4 bar) at rt for 16h.
The catalyst was filtered off and the solvent was evaporated. The crude product was
purified by RPHPLC to give the subtitle compound as a white solid, 70mg.
LC-MS nv/z 460 APCI +



155 NH, N To a m xture of the product of exanple 41 step (vi)
(240ng) in DMF (10mL), 4- (pyrrolidin-Il-yebutan-l-o I (209ng) and
Huni g' s bage 20047989 were added foll owed by HATU (278nglrr/sapishiiess

m xture was stirred for 24h then purified by RPHPLC. The 5 product
was di ssolved in MeCN (5nl) and sacchaf46n (80ny) added and the

sol vent evaporated under reduced pressure. The residue was triturated
with ether and filtered to give the title conpound as a solid, 195ny.
| HNVR DMSO-d6: 67.66-7.56 (m 4H) , 7.16 (d, 2H) , 7.07 (d, 2H) ,
6.84 (s, IH , 6.34 (s, 2H) , 4.03 (t, 2H) , 3.76 (s, 2H , 3.61 (s,
2H) , 3. 32- 3xAB(HAVIethiyl) 2-(4-A2A6GriRo-80 1 (hydr Ghhexank HRla@8ng)s3- 3H) , 1. 92

Ets gti)b 182 (St dnd gp&mﬂ @'ﬂégk&éﬁ%%?#t%(? | ;ZnH)er’ 0. 83

i di n-4-yl e pyductrdn 4eg (ai) molagﬂw&dwiswvamfm):eﬁ (mmyﬂcpmsa (Hngl) Wad-
yOret hyl ) - 4- net hoxyphenypacet ate d?@
2-(5-( éyaﬁéﬁﬂqﬁldﬁlyccﬁf?felthh&fwé\f?zlmeree‘@ae%w the seatdue was purlﬁed on

N, N-di met hyaget ﬁ{gr]n@eg%g ﬁﬁ%?ﬁ%‘rﬁquﬂﬁ&a@éj@ﬁge {mdPebndel8 (1.0099) and

t et rabut yl anunoni hydrate (0.916g)> followed by
2- ( 3- br onJHANMB: BYSGRE/6. meeﬁbfmx PH),&. 7748 (MEtIHI)LSGO (s, 2H), 4.22 - 4.08

wer o addedBar it I SomarToR has TEatiol 36 “dod o 2 1Y ST Ar°)
reaction mipg-ur® @as2idj, 0uted3H)
to LC-MS m/z 403 multimode+

Example 76
(S)-(1-Methylpiperidin-4-yl)methyl 2-(4-((2-amino-4-(1-hydr oxypentan-2-ylamino)-6-
methylpyrimidin-5-yl)methyl)-3-hydroxyphenyl)acetate

NH

ANy o

15

@ (S)-2-(4-((2-Amino-4-(1-hydroxypentan-3-ylamino)-6-methylpyrimidin-5-
ylmethyl)-3-(benzyloxy)phenyl)acetic acid
The subtitle compound was prepared using the product of example 75 step (x) (200mg)
and (8)-(+)-2-amino-!-pentanol (188mg), via the method of example 72 step (i} to give a
20 yellow solid, 100mg.
LC-MS m/z 479 APCI +

(i) (S)-(1-Methylpiperidin-4-yl)methyl 2-(4-((2-amino-4-(1-hydroxypentan-2-
ylamino)-6-methylpyrimidin-S-yl)methyl)-3-(benzyloxy)phenyl)acetate
The subtitle compound was prepared using the product from step (i) (260mg) and the

25 method of example 71 to give a white solid, 100mg.



WD 2009/ 067081PCT/ SE2008/ 051334 156 with Et 0Ac (200nmL) and extracted
with water. The or gani c phase was dried, filtered and evaporated

under redu&gqmggog;og? The crude product was purified pP¥sra008/051334
chr omat ogr aphy ford the subtitle conpound as an orange ol

5. 01g. LC—I\/Brrlz276|\/CI+S(||)2(34(7(2Am|no4hydr oxy6m
ethylp yrimdin -5-yl)meth yl)-4- met K oxyphenyl ) acetonitr ile
Guani di ne carbonate (5g) was added to a stirred solution of the

product fraq 0lg) in MeOH (80nL). The suspensi on was
heat ed at M‘B& g@ﬁéﬁ‘d then the solvent to evaporated under
reduced pressure. The residue was diluted with water (20nm.) and

di et hyl et hefiiif 2)nd)MethRpifes flih-Uiygndok @ OHRHBiRINSS (CRYdrecfpeed tdhy2-
filtration and the solid was dried under vacuumto give the subtitle

compound as an ordHgEoLSrMe by ysuding- xR BRIt oFyphenyliagatate; 1) |

g gg E g ;E["ﬂk’prcﬁ}u&]fr&ﬁi ste% )1 (ﬁ)nﬁ% wal dISngQred 1?! E@@Aé %LOnﬁ,"j’)and BdRZ76 9. mghd .

2- (34( 2- Arﬁtﬁécﬂmh) ‘@mdegmdﬁw Wtiqmsarrpd Bldyr M?EQRWI@ bar) at rt for 16h. The

met hoxyph r

added 1o POAPF SRt S tBe b il BBl Pudlde g Bl ifed
evapor at ebyRRHAILC edinaate ptlessuyroand dIhewhidssotid22neges di | ut ed W th

i ce/water e njx agj. ust to.pH -7 _wt Lum

bi car bonat E‘%\?Mﬁtbhfﬁ% re}’@xgjs %Zéfr&dggg 655331‘1#]81) F R2 aﬁgﬂ‘lt(‘ﬁe%gg xS e
col lected chy 1§l 1,804, o, 5139 9k} d.503 o} §Q4U9d§r(mvémgtmst~02&1(\ﬁe the
subtitle conpound as a brown sol APCl + 2
(iv) 2w(32H-2h nd04inboHiyia nh?lr(nb)ﬂ@ ﬁé? hy#d (9r 4 ldidr Q@) dHet h
yl)-4- metdy p@ﬁgenyl)acetl c acid Butylam ne (0.393nL) was added to a
stirred susperision of the product fromstep (iii) (0.4g) in

but an- | - olLU-Bin)/zal8d nndiahedt+i n a m crowave, at 150C for | h. The
reaction was 30 repeated on an identical scale and the two batches
wer e conbi ned. 5M KOH (3nlL) was added and the m xture was heated at

100C for 48amplhe7 sol vent was evaporat ed under reduced pressure and

the residue diJuted with water (5m.), The pH was adjusted to -7 157
15 Methyl 2-(4-((2-amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)-3-

hydroxyphenyl)acetate

NH

by

~o OH

To the product from example 72 step (i) (550mg) in DCM (20mL)}, BBr; (0.29ml) was
added dropwise and the reaction mixture stirred for Sh. MeOH (4ml.) was added followed
20 by 4M HCl in dioxane (0.5mL) and stirred for 16h and the solvents evaporated. The
residue was purified by RPHPLC to give the title compound as a white solid, 8mg.
'H NMR DMSQd-6: & 6.73 (d,1H), 6.69 - 6.65 (m, 1H), 6.58 - 6.53 (m, 1H), 6.12 - 5.98
(m, 1H), 5.59 (d, 2H), 3.58 (s, 3H), 3.55 (s, 2H), 3.51 (s, 2H), 3.24 - 3.17 (m, 2H), 2.05
(s, 3H), 1.47 - 1.35 (m, 2H), 1.26 - 1.15 (m, 3H}), 0.84 (t, 3H)
25 LC-MS mv/z 359 multimode+



using conc. HClI and the precipitate was collected by filtration then
dried under vacuumto give the subtitle compound, 0.7g. LCG-M nfz 359
APCI + 5(

2- (34(2- a‘é}%g%@%"@ﬁ% yl am no) - 6- met hyl pyri m di n- 5- yOret ﬁgFSSFﬁO-OSIOSISM
met hoxyphenyl ) acetate 4M HCl in dioxang (1nlL) was added to a stirred
suspensi on of the product from step (il/‘b8 (650ng) in MeOH (2nL). The
suspensi on was heated at 60C for 2h. The sol vent was evaporated under
reduced pressu e?éo give the subtitle compound as a brown solid,
630ny. i c Brer z 373 APClI + (vi) (1-Methyl piperidin-4-yl)nethyl
2-(3-((2- 39- 6lHh VLABUREA)2-@-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-

nmet hyl pyr?ﬂ di@;ﬁg_-yl) rre)'??yl -4(-qrr(ét hoxy ht(an Y) ac)ét ate 4M HCl )i n

di oxane (m&hylpyiimsdiadodemets yh-3hyér oxphepyliasetagy oduct from step (v)
(300mg) 15and (1-nethyl pi peridi n-4-yl)nethanol (520ny). The

suspensi on was heated at 80C for 24h and thenspl venbHevapor at ed under
reduced pressure. The residue was purified by i{RPHPLCIto give the title
conpound as a gum 10ng. | FI NVR DVBO d6: 57\']0 N(d,7 1H), 6.93 (d, 1H),
6.65 (s, 1H), 5.98 (t, 1H), 5.69 (s, 2H)., 384 FII~m 5H), 3.60
(s, 2H), 3.47 (s, 211), 3.28 - 3.19 (m 2M), [2. M - 2.71 (m 211),
202. 13 (s, 3H), 1.98(s<;EH), 1.82 ¢ 1. 2H), 1.57- 1.35 (m

SH), 1.26- 1.04(m 4H){ 084 (1, 3H)| LC mz 470 mul ti node+ Exanpl e

84 254- (Pyrrolidin-1-yl Yputyl >0 OH
2-(3-((2-am no-4- et hyl-6- (pentyl am no) pyri m di n- 5-

?/TL% Ee; r.%/ lb)eﬁ 2 ng"g%?%é%@%-mgg—%ga —é}qryidp oxsygle}Ean-?a-yfainQin gﬁé-%{hy%ﬁ )‘r?ﬁl&ﬁl}/ gn
ylmethyl)-3-(benzyloxy)phenyl)acetic acid
The subtitle compound was prepared using the product of example 75 step (x) and (S)-3-
aminohexan-1-ol, via the method of example 72 step (i) to give a white solid, 300mg.
LC-MS m/z 479 APCI +

10 (ii) (S)-4-(Pyrrolidin-1-yDbutyl 2-(4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-
methylpyrimidin-5-yl)methyl)-3-(benzyloxy)phenyl)acetate, bis
trifluoroacetate salt

The subtitle compound was prepared using the product of step (i) (154mg) and 4-

(pyrrolidin-1-yl)butan-1-ol (18mg), via the method of example 74 step (iii}. The product
15 was purified by RPHPLC to give the product as the TFA salt, 170mg.

LC-MS m/z 603 APCI+

(iii) (8)-4-(Pyrrolidin-1-yl)butyl 2-(4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-
methylpyrimidin-5-ylymethyl)-3-hydroxyphenyl)acetate
The title compound was prepared using the product from step (ii) (170mg) and the method
20  of example 76 step (iii) to give a white solid, 50mg.
'HNMR DMSOQd-6: 8 6.76 - 6.68 (m, 2H), 6.59 - 6.54 (m, 1H), 5.69 - 5.58 (m, 3H),
4,19 -4.10 (m, 1H), 4.04 - 3.95 (m, 2H), 3.55 (s, 2H), 3.49 (s, 2H), 3.42 - 3.34 (m, 1H),
2.39-2.27 (m, 6H), 2.08 (s, 3H), 1.69 - 1.49 (m, 7H), 1.47 - 1.21 (m, 6H), 1.12 - 1.01
(m, 2H), 0.81-0.70 (m, 3H)
25 LC-MS m/z 514 multimode+



WO 2009/ 067081PCT/ SE2008/ 051334 158 A stirred m xture of nethyl

3- hydr oxy- 2- net hyl enebut anoate (11.37nml), 2-(3-
bronophenyhhagrlogikf rile (22g) PdOAc2 (3.15g), tetrabulpyiraARsHIoH:sHN
brom de (30.1g) and NaHCO3 (19.64g) in THF (40ml) was heated at
reflux for 24h. The m xture was partltl ned bet-wen ether and water,
t he organics separated, washed with wat&r, dried and 5 evaporated
under reduced pressure to give the subtitle conpound, 22g. LCGM5 mz
244 APCl - (i) 2- (3-((2-Am no-4-hydr oxy-6-nethylp yr imdin-5-
yenet hyfi phenyfiacet onitr ile The title conpound was prepared
usi ng t he FRHPKI7Pf exarrpl e 83 step (ii1) and the product toof step
(i) (229) to give the title conpound as a_ gum  16.2g9. LGMs mz 255
APCI +  4-@Epfyofidin- wl)b%tzl Aft-He-amign- %@PtYéameﬁkéWliﬁgﬂnyrlmﬂ%%% in
-5-yl) et ﬁl&l?,ﬁ ile The title conpound was

pr epar ed J@Fﬁ%ﬁ}%ghﬁgﬁ&% giuatfﬁr%l e 83 step (iii) and the product of
step (ii) (3g) to give the title conpound as g solid, 1.76g. 15 LC- M5

mz 273 MCl + (iv)

2-(3-((2-Am no-4-net hyl-6-(pentyl am no)pyrim%d,(ln-S-

yl ) met hyl ) phenyl )acetonitril e The product fro step (iii) (1g) was
conbi ned with butan-1-ol (25nL) and pent ar- NTe ) was added.
The reaction m xture was heated to 110C f 8h The solvents were 20
evaporated and the proguct purified i romat ogr aphy to give the
subtitle conmpound as arnek S mz 324 APCI +

(v) 2-(3-((2-Hydr oxy-4-methyl-6- (p entyl amn o)p yr imdin -5-

yl ) met hyl ) phenyl)a cetic acid 25 The product fromstep (iv) (600nmg)
was di ssol ved) i B-(ii2asmlinood- (Kﬁ@ﬁhﬁn@rﬁdm&t‘xyl@/lnﬁﬁm $-2tinethwds3-added.

The reaction was ,heat edhl n.a mcroqvave for 8h at 160C. The sol vents
were evaporat ed dRGTPRENEHEBGHC 3T i fied by RPHPLC to give the

subtitle geROpREuASS axaapid TH (186@RETIn THAQSIAOLAHT BBLRGT 8EAR8S 861334

was added and stirred for 16h at rt. The solvent was evaporated, the residue redissolved in

1o water and AcOH was added. The precipitate was filtered and dried to give the subtitle
compound as a white solid, 50meg.
LC-MS m/z 345 APCI +

(ii) 4-(Pyrrolidin-1-yl)butyl 2-(4-((2-amino-4-(butylamino)-6-methylpyrimidin-5-
yDmethyl)-3-hydroxyphenyl)acetate
15 The title compound was prepared using the product of step (i) (50mg), 4-(pyrrolidin-1-yl}
butan-1-ol (64.2mg} and the method of example 74 step (iii) to give a tan solid, 9mg.
'H NMR DMSQd-6: § 6.75 - 6.64 (m, 2H), 6.57 - 6.51 (m, 1H), 5.60 (s, 2H), 4.01 (t,
2H), 3.58 - 3.51 (m, 2H), 3.52 - 3.45 (m, 2H), 3.25 - 3.15 (m, 2H), 2.38 - 2.24 (m, 6H),
2.05 (s, 3H), 1.68 - 1.50 (m, 5H), 1.51 - 1.33 (m, 4H), 1.29 - 1.11 (m, 3H), 0.84 (t, 3H)
20 LC-MS m/z 470 muitimode+

Example 80
(S)-Methyl 2-(3-((2-amino-4-(1-hydroxypentan-2-ylamino)-6-methylpyrimidin-5-

ymethyl)-4-methoxyphenyl)acetate, benzene sulphonic acid salt



159 1HNMR DMBO-d6: 57.20 -7.12 (m 1H), 7.03 (d, 2H), 6.92 (d, 1H),
6.23 (s, 1H), 5.81 (s, 2H), 3.71 (s, 2H), 3.40 (s, 2H), 3.28 - 3.18
(m 2H), , 1.49- 1.39 (m 2H), 1.29- 1.19 0-
1.09 (m 5‘?’089"‘%?’5"’2"%??, 3H) LC-MB nz 343 APCI + 5(vi) %E?’S%%SIO%3%| n-
1-yl)butyl 2-(3-((2-amn o-4-methyl-6-(pentylamn o)p yr imdin-
5-yl) nmet hyl ) phenyl )acetate, saccharin t The title conmpound was
prepared using the nethod of exanple 82 and the product fromstep (V)
(115nmg) and 4-(pyrrolidin-1-yl)butan-1-gl (96nmg) to give a white
solid, 29ng. | HNVR DMSO d6: 67.66 - 7. SIENEm 1H), 7.26 - 7.19 (m
4H), 7.11 -7.06 (m 1H), 7.05 io -6. 994 1Hy,""4.07 - 3.98 (m 2H),
3.79 (s, 2H), 3.61 (d, 3H, 3.11 4 .02 -2.93 (m 2H),
2.13 (d 4H), 1.88 (s, 4H), 1.66- 4) ,~1.52- 1.41 (m 2H),
1.30 - 1.19 (m 2H), 1.19- 0.2 (1, 3H LG MS in/z 468
mul ti node+ 15 Exanpl e 85 (1= Mef [
2-(34(2-am no-4-net hyl-6-(pent @l a ksrln‘idin-S-

yenet hyl ) phenyeacet at e NH2 N N The itle conpound was prepared
using the nmethod of exanple 82 using the product of 20exanple 84 step
(v) (115ng) and (1-nethyl pi peridin-4-yl)methanol (87ng) to give a
solid, 19rrg.(i)lHBNR(MrﬁI&hylﬁ»ﬁ.—rﬁ&hox;?ph]aﬂyl@ametié Hid 7.07 -6.96 (m 3H),

359 (s, 20 sl ind AR (@ acbbge Saouin SnoRerhy s yion 3 3 Bimetidy
1.99 (s, %‘fﬁleth%lpﬁéiyi)aaeuz 301(1’(‘1 99:%}*)111 EOAY (508 Add GirePA80°C fof Bh. Anoler

25(m 6H) mul ti node+ 160
portion of AIBN (0. 136g) was added and the suspension stirred for a further 2h. The

reaction mixture was diluted with EtOAc, washed with sat. sodium thiosulfate solution,
2M HCl, water, and sat. brine, The organic phase was dried, filtered and evaporated to
afford the subtitle compound, 4.10g.

LC-MS m/z 260 APCI +

10 (ii) Methyl 2-(3-(bromomethyl)-4-methoxyphenyl)acetate
Thiony! chloride (1.359ml) was added dropwise to a solution of the product from step (i)
(4.02g) in MeOH (50mL), the resulting suspension was stirred at 0 °C for 10min then
warmed to rt for 18h. The solvent was evaporated and the residue was diluted with EtOAc
washed with sat. NaHCO; and sat. brine. The organic phase was dried, filtered and

15 evaporated. The crude product was purified by chromatography, to give the subtitle
compound as a yellow oil, 1.47g.
LC-MS m/z 274 APCI +

(iii) Ethyl 2-(2-methoxy-3-(2-methoxy-2-oxoethyl)benzyl)-3-oxobutanoate
The title compound was prepared using the product of step (ii) (1.2g) and the method of
20  example 34 step (i) to give a solid, 0.52g,
'"HNMR DMSOd-6: § 7.09 (dd, 1H), 6.96 (d, 1H), 6.90 (d, 1H), 4.08 - 3.99 (m, 3H), 3.77
(s, 3H), 3.58 (s, 3H), 3.54 (s, 2H), 3.03 (dd1H), 2.90 (dd, 1H), 2.15 (s, 3H), 1.10 (i, 3H)
LC-MS m/z 323 APCT +



Exanple 86 (S)-4-(Dinethylamno)bu tyl 2-(4-((2-amin o-4-(1-hydr
oxyhexan -3-yla mn 0)-6- nmethylpyrimdin-5-yl)nmethyl)-3-flu or op

hen yl)a qggqmbm@m8§accharln sal t NH2Z NN 5 0 The pbickkfosePQUNd

was prepared using the nmethod of exanple 74 and 4-

(di net hyl am no) butan-1 -ol to give a te solid, 9ng. 11-1NWR
DVBO-d6: 87.67 - 7.54 (m 5H), 7.10 (d¥! 1H), 6.97 (dd, 1H), 6.82
(dd, 1H), 6.28 (s, 1H), 6.15 (s, 2H), 4.44 - 4.33 (m 1H), 4.32 -

4,22 1 . 6 46 -3.38
(i 2ty, 2. 5 el o Chlmitie Psbdvons SgpbhyPgmidisciipeenid -1 7
(in, 2H), 0.80 (hnmﬁbﬂwﬁﬁhﬁﬁidﬁak:490 mul ti node+ Exanpl e 87

15(S)-4-(4- N@thylplpera2|n 1-yl) but
2- (44( 2- aifyssidmccatbryale Bdexyas @Ldﬁ £ §odtio.of the product from step (iii) (0.52g)

met hyl pyrlmgw Oun hafé& at%0f°t‘f6}rlgﬁhﬂf%%ﬁ%ﬁtt@§s%v hp%ﬁ&&d‘ﬁ{d' e &@ﬂdhe

Me') The tit was prepared using the net exanpl e
and 4- (54- SMcmWEjOﬁer(hmﬂn}andw@nm(mmmthbrtsglt@gw@IChwam‘amredeﬁf@urtM1H

(N'(\j/dR D'l/ﬁ)o dp?odu%t?waGsScollec?téébSy &%orﬁt@n offhe f%trgg the sch’s w%i'egc%n{bme’d & Iépve @ 86

subtitle compound as a yellow solid, 0.607g.
'HNMR DMSQd-6: § 7.01 (dd, 1H), 6.88 (d, 1H), 6.73 (d, 1H), 6.33 (s, 2H), 3.80 (s,
3H), 3.55(s, 2H), 3.54 (s, 2H), 3.49 (s, 3H), 1.92 (s, 3H)

10 LC-MSm/z 318 APCI +

(v) Methyl 2-(3-((2-amino-4-(mesitylsulfonyloxy)-6-methylpyrimidin-5-
ylimethyl)-4-methoxyphenyl)acetate
The subtitle compound was prepared using the product from step (iv) (0.55g) and the
method of example 34 step (iii) to give a solid, 0.6g.
15 "HNMR DMSOQd-6: 8 7.08 - 7.06 (m, 3H), 6.90 (d, 1H), 6.58 (d, 1H), 6.46 (s, 2H), 3.77
(s, 3H), 3.66 (s, 2H), 3.55 (s, 3H), 3.48 (s, 2H), 2.47 (s, 6H), 2.28 (s, 3H), 2.15 (5, 3H)
LC-MS nv/z 500 APCI +

(vi) (S)-2-(3-((2-Amino-4-(1-hydroxypentan-2-ylamino)}-6-methylpyrimidin-5-
yl)methyl)-4-methoxyphenyl)acetic acid
20 (S)-(+)-2-Amino-1-pentanol (100mg) was added to a suspension of the product from step
(v) (243mg)} in butan-1-ol (2mL}. The reaction was heated in a microwave at 160°C for 2h.
5M KOH (0.5mL) was added and the mixture heated in a microwave at 100 °C for 1h. The
solvent was evaporated under reduced pressure and the residue purtfied by RPHPLC to
give the subtitle compound as a white solid, 60mg.

25 LC-MS m/z 389 APCI +

(vil) (S)-Methyl 2-(3-((2-amino-4-(1-hydroxypentan-2-ylamino)-6-
methylpyrimidin-5-yl)methyl)-4-methoxyphenyl)acetate, benzene
sulphonic acid salt

The title compound was prepared using the product from step (vi) (50mg) and the method

s of example 34 step (ix) to give a white solid, 36mg.



WO 2009/ 067081PCT/ SE2008/ 051334 161 3.36 (m 2H), 2.65 - 2.54 (m
2H), 2.40 - 2.29 (in, 11H), 2.05 (s, 3H), 1.65- 1.50 (m 4H), 1.50-
1.35 (M Aogebodsss 1:07 (M 2H), 0.80 (t, 3H LC-MS i ichsadfsmsiss
mul ti node+ 5 Exanple 88 (S)- Mt hyl

2- (44(2-am no- 4- (1- hydr oxypent an- 2- ylaﬁkno) 6- met hyl pyri m di n- 5-

yl ) met hyl ) - 3- hydr oxyphenypacet at e NH2 io(i)

(S)-2-(4-((2-Am no-4-(1-hydr oxypen tan -2-ylamn o)-6-neth ylpyr

from exarmlatdB BUSHLGD T80h (rn 2 BhE-Roor on st Lo (4 BRet A i-de
(180rmy) wasgy a@'@b?@i ﬂgdél 94 (tr 18y 435 - Jaqu@mf qm)lﬁklz ?_Thﬁ) SOPY@NBE)WH s,
evapor at ed, roduct purified give the subtitle

conpound a35H)a3 ébGSOQHDM g (M, 287y 2. 1@5&@@)&/559& 2. 43121@ ARG 142 (1.29 (m,
(S) - Met hyl, ( 2 o] xypent an- 2-yl am no) - 6-
nethylpynm’dﬁﬁ}(SIaghﬁ’t%14 6%§Q%%§$oxyphenyeacetate The product from
step (is) (LX2DTEp/2w83 ndilgsedeved in MeOH (10nL) and TMS-CI (0. 205ml) 20
was added and stirred at rt overnight. The crude product was purified
by RPHPLC to give the title conpound as a white solid, 35nmg. 11-1NWR
DVBO0d- 6: aﬁmﬁﬂﬂe§170 (m 2H), 6.56 (dd, 1H), 5.62 - 5.54 (n1 SFD
4.11 -4.01 3.59 - 3.53 (ra SF%_ 3.52- 3.48 (m 3. 40-
3.32 (m mﬂ Mc@wlmpq@v -Aeyhymatpyl 2-g-((@-amdno-44(- thrcafsbutﬂar%own 1H),
1.33 - 1. 20 fibyaHldin5-Jine Rt salenZBin(hy 253H) . LC-MB i z
380 mul 1] medegY 162mEx’Ji§m|°’e9}§%%n(ym°r oxyeth yl 2-(44(2-amin o-4-(bu
tyl am no)-6-nmethyl p yr |n1d|n -5- yl)nethyl) 3 nmet hoxyphenypacet at e
2
WJ§N
P N/\:/\
H

J
N

(i) Methyl 2-(4-(cyanomethyl)benzyl)-3-oxobutanoate

10

A stirred mixture of methyl 3-hydroxy-2-methylenebutanocate (19.5g), 2-(4-
bromophenyljacetonitrile (40g), PAdOAc, (2g), tetrabutylammonium bromide (40g) and
NaHCO; (31.5g) in THF (300ml) was heated under N at reflux for 24h. The mixture was

15 cooled, diluted with ether (500ml) and filtered through celite. The filtrate was washed with
water, dried and evaporated under reduced pressure to give an oil, used crude in next step.
LC-MS nvz 244 APCI -

(ii) 2-(4-((2-Amino-4-hydroxy-6-methylpyrimidin-5-
ymethyl)phenylyacetonitrile

20 A mixture of the crude product from step (i} and guanidine (16g) in EtOH (350ml} was
heated under reflux for 5h. The mixture was cooled, neutralised with acetic acid, and the
solid filtered and dried, 22.1g.
'HNMR DMSO0d-6 5 10.91 (brs, 1H), 7.20-7.17 (m, 4H) , 6.38 (s, 2H) , 3.95 (s, 2H) ,
3.63 (s, 2H), 2.00 (s, 3H)

25 LC-MSm/z 255 APCI +



NH2 NN 5(i) Methyl 4- ((2-a mn o-4-chlor o-6-nmeth ylp yr imd
in-5-yl)nmethyl)-3- nmeth oxyb en zoate The product from exanple 21

step (i) WwéIhoowamsfdded portion wi se over Smin to POChoripziddssigdid
heated at 100C for 20h and then allowed to cool. The sol vent was

removed under reduced pressure and the1i3esi due was cautiously diluted
with ice water (100m) and io adjusted To pH -7 using NaHCO3 and then
heated at 50C for | h. The precipitate was coIIected by filtration and

gg | eE C;J%eﬁd ga%gg q A{?’ CA&J ve tﬁe cﬁ/ﬁ%‘%} }|,1}e,yrcu% e ﬂ)méhﬁ)ﬁenyﬂce9onltlile

44(2-amn (Ihé-s(llﬁlhle)bbﬁlﬁihm@wﬁ-pﬂqfawhﬁmg ithe podurcbfrpm )stept(fiyME ) aird theeibthoky b
en zoate A _stirred mxiyu]ée of th égduct fromstep (i) (8 g) and
but yl am n@fE¥amRie At step Foo&‘é%%“(‘f@ #) was heated at 90C for 72h.
Mor e but yliamvyemt/240apil 3 was added and the reaction m xture stirred
for a further 70 hrs. The sol vent was evaporated and the crude io

product was _urifiedgg chr omat ogr aph {)S%MEOI—VDCI\/D to afford_the
Subt it I'e con&m@) NsChIare-Sul@anamsgyDhen e DRbIRI BBy BNNy . 45

(m 2H), 7.39 - 131%th(y'i‘901rilxlipnde6 89 (d, 1H), 6.87 - 6.70 (m 2H), 3.91
(d, 3H). 3.84 (s, 3 %3 (s, 2H), 2.03 (s, 3H), 1.51 - 1.38 (m
2H), 1.27N NiDlmtf(mhﬁomz&ﬁ}lde dingethy( ncetad ). 14728) way Mtediora $5GA ARDERSIONAD

20031 067044 CTH SERRRELITH ARG 14 m%a ok e AP B

0) - 6-net h m et
ol A sol uBihand dfenlﬂle&éheht dvaforilted hiMer redheedamasl)re\magwadﬂadbtpkarcbmpnundi se
over 20mn to a st d solution of the product fromstep (ii) (3.8Q)
in THF'“(Z@ﬁE%roé"fn?i I“1“‘!”le m xture 5 was allowed to warmto rt,

stirred fopNgR DN@’O&@CH £ EsO 2@1@ 7 iﬁcapmpwa(d (22171? 17/\@152161516}61@ (&, 2H),

stirred for 10 mn and then a saturated solution of sodium
sul fate (3L, 2Hhe Milset %H)eMx&és, d4H)u$ éﬂi (sniGH ), TMs( 280, 242 (s.apid). 2Hr(s.

stirred fo )I h. The organi ¢ phase was separated and the aqueous was
extracted wth DCM The conbi ned organic extracts were dried and

filtered. LIhsiScmxd22paPdiet was purified via silica chromatography (
10%io0o MeOH/ DCM to give the subtitle conpound as a creamsolid, 2.2

g. LC/IVB mz 33 tyI 5-(4-(chlor onethyl)-2-neth
oxyben zyl) @n@%PShQ O(xaz%*ldm Zpng! di am i ne

4-Nitrobenzoic acid (0.348g) was added to a stirred solution of (R,R}-(-)-N,N'-bis(3,5-di-t-
butylsalicylid-ene}-1,2-cyclohexanediaminocoball(IT} (0.628g) in MTBE (10mL).
Urethane (3.09g,) and 2-ethyloxirane (6.02ml) was added and the mixture stirred for 18h at
rt. The solution was then added portion wise to a suspension of sodium hydride (2.77g) in
20 THF (50mL} and stirred for 3h and then sat. NH;Cl was added. The organic phase was
washed with brine, dried, filtered and evaporated under reduced pressure. The crude
product was purified using chromatography, to afford the subtitle compound as a white
solid, 1g.
'H NMR DMSOQd-6: § 5.34 (s, 1H), 4.66 - 4.53 (m, 1H), 3.67 (dd, 1H), 3.25 (dd, 1H),
25 1.88-1.65 (m, 2H), 1.02 (1, 3H)

(vi) (S,E)-N'-(5-(4-(Cyanomethyl)benzyl)-4-(5-ethyl-2-oxooxazolidin-3-yl)-6-
methylpyrimidin-2-yl)-N,N-dimethylformimidamide
Palladium(II} acetate (8.22mg) and 9,9-dimethyl-4,5-bis(diphenylphosphino)xanthene
(42.4 mg) were added to dioxane (3mL} and the solution stirred at rt for [0min. The
30 product from step (iv) (240mg), (S)-5-ethyloxazolidin-2-one (169mg) and K>COs



15 The product fromstep (iii) (2.2 g) in DCM (100nm.) was cooled to
0C and SOCI, (0.486nl) was added dropw se. The reaction was all owed

t o war m upwhQedofosR¥Lr | hr, and poured cautiously into $eiysebiagiidsand
t he agueous phase was separated. The organi ¢ phase was dried,

filtered and the sol vent evaporated unger reduced pressure to give
the subtitle conpound as a yellow solid, 2.260 g. 20 LG/ M5 ni/z 349
APCl + (v) 2- (4-((2-Am no-4- (but ylam n o)-6-nethyl p yr

i mdin-5- th n G 0. 8440)
was  added GO el o o] Gt PEVRRFRLEABEE o0 ShF s PR laporids)
in DMF 25 u@d&%duc&hﬂe%@nﬂlﬁ&’drﬁdeﬂi&im Whanh8iflsd Sisiaf chroedtogiaphy, tb give
15h. The reac n mxture wa dllHV\H’g with Et0Ac (100 inL) and sat.
NaHCO8( 104t “W’énl{?ﬂl BhRT VRS0l Mepar ated, dried and sol vent

rA gg})\iegoz SF)Q{IMR b EUSL § 5€(sCampornddasup 790!k, dzH)24 49 4 585118 36340

2- (44( 2- A, II43 00 (% YATBINS WD t; BlrHIRYS, 3L B (m-BDypaR(sh pH), 854 - 1.42
met hoxypheiny GRS @ id WD 2009/ 067081PCT/ SE2008/ 051334 164 The

pr oduct from ep z% ’)ﬁ%)Z 1g) was dissolved in butan-1-ol (20nL) and
aq. 5M KOﬂC(MSYrih/zn407)Am15+added and the m xture was heated at 100C
for 36h. The m xture was allowed to cool and the sol vent was

evapor at ed under reduced pressure. The residue was diluted with water

(5nL) and thgiip @)@1@@1 @th@ 4—9%&%@@%@6&& -mekRRp Y AR hlsng 5

precipitate was collected | tration and e sol1d was then
suspentted in I\/ECI\YD(ﬁlf@h]’_l)PlTeéVl)%ﬁ?ﬁCldThe suspension was filtered and

Che <o, SOy D A Rl T o

2- HydL O?(yem hn}thn-I-OQ (%E]IZ)- Ehd thn(vtnsﬁlyitaimtri(ﬂﬁ 2B fomd Sinymdopre sativatit avaporated
3- T

Lhane. 1 Birreey RIS Thnk Sl CRESELT WD ERR St e bEREY s &

DVF (5m) ~a ﬂldmgléa'dﬁc(aﬂ:ﬂ@l?m solvtibn add @ariAarbysRPHPEC tagive the fsatstitl chmpdiel

reaction m xtuyre sﬁ’g{grlfled by RPHPLC to give the title conpound as
a 15sol’%i d 25 BRGHLC § PVBO d-6: 86.91 (s, 1H), 6.72 (d, 1H), 6.64

E? %':)D g gﬁxdftsﬁl\f%c{-ma Abb ¢ Ed 52}1?% o3 & 51115(5”94 (?'1'){) 54763§ bty 3ld’f)(s P4
3.18 (m 2Hl- 31299(@1,(251&) 3&@ 396513, 311),32303(m 3EM)L, i 1231(n1 z}@ ()4813 (msm

0.84 (t, i@&%ﬂﬁéﬂs mul ti node + 20 Exanple 90

2 (viii)(S)-(1-Methylpiperidin-4-yl)methyl 2-(4-((2-amino-4-(2-hydroxybutylamino)-
6-methylpyrimidin-5-yl)methyl)phenyl)acetate, saccharin salt

The title compound was prepared using the product from step (vii) and the method of
example 74 siep (iii) to give a white solid, 20mg,
'HNMR DMSOd-6: 8 7.65 - 7.61 (m, 1H), 7.60 - 7.55 (m, 3H), 7.15 (d, 2H), 7.07 (d,

25 2H),4.78-4.72 (m, 1H)}, 3.90 (d, 2H), 3.75 (s, 2H), 3.62 (s, 2H}, 3.52 - 3.45 (m, 2H),
3.23-3.16 {m, 2H), 3.06 - 2.93 (m, 2H), 2.43 - 2.36 (m, 3H), 2.06 (s, 3H), 1.71 - 1.60
(m, 4H), 1.35 - 1.14 (m, 5H), 0.82 (1, 3H)
LC-MS nv/z 454 multimode+

30 Example 82
4-(Pyrrolidin-1-yl)butyl 2-(4-((2-amino-4-(butylamino)-6-methylpyrimidin-5-
yl)methyl)phenylacetate, saccharin salt



4- (4- (D net hyl am no) pi peri di n-1-yl ) butyl

2-(4-((2-am no-4-(butylamno)-6- meth ylp yr imi din -5-yl)meth
yl) - 3- met hygxyRheRe: YBacetate, saccharin salt NH N N peggbboogiesiIie
title conpound was prepared using the nmethod of exanple 89 step
(vii), using the product of exanple 89}§%tep (vi) (150ngy) and

4- (4- (di met hyl am no) pi peri di n-1-yCbut am="1- ol (168ny). The saccharin
salt was prepared to give the title conpound as a white solid, 43ny.
WO 2009/ 067081PCT/ SE2008/ 051334 165 1H NVR D\BO d-6: 7.66 - 7.54 (m
5H), 6.90 (s, 1H), 6.75 - 6.66 (m 2H), 6.64]-°6.49 (m 1H), 6.28
-6.13 (m 2H), 4.03 (1., 2H), 3.83 (s, 3H N30l (s, 3H), 3.31 -3.23
(m 2H), 2.96 - 2.87 (m 2H), 2.44 (s, 5H) |2/5- 2.26 (m 2H, 2.02
(s, 3H, 1.99- 1.85 (m 2H), 1.85 - 1.77 (i 25%, .60- 1.51 (m
2H), 1.49- 1.37 (m 6H),_1.27 - 1.136(m .84 (t, 3H

T

To a mixture of the product of example 41 step (vi) (240mg) in DMF (10ml), 4-
(pyrrolidin-1-yl)butan-1-o 1 (209mg) and Hunig's base (0.4ml) were added followed by
HATU (278mg), and the mixture was stirred for 24h then purified by RPHPLC. The

5 product was dissolved in MeCN (5ml) and saccharin (80mg) added and the solvent

evaporated under reduced pressure. The residue was triturated with ether and filtered to

give the title compound as a solid, 195mg.

'H NMR DMSOQ-dé6: & 7.66-7.56 (m, 4H) , 7.16 (d, 2H) , 7.07 (d, 2H) , 6.84 (s, 1H) , 6.34

(s, 2H), 4.03 (t, 2H), 3.76 (s, 2H) , 3.61 (s, 2H) , 3.32-3.28 (m, 2H) , 2.96-2.80 (m, 6H) ,
10 2.08(s,3H), 1.92 (s, 4H), 1.82 (s, 4H) , 1.48-1.40 (m, 2H) , 1.23-1.14 (m, 2H) , 0.83 (4,

3H)

LC-MS m/z 454 multimode+

Example 83

15 (1-Methylpiperidin-4-yl)methyl 2-(3-((2-amino-4-(butylamino)-6-methylpyrimidin-5-
yDmethyl)-4-methoxyphenyl)acetate
NH

b

N N
~ I/
H
O
O

@]
l
(i) Methyl 2-(5-(cyanomethyl)-2-methoxybenzyl)-3-oxobutanoate
N,N-dimethylacetamide (200mL} was added to Pd-118 (1.009g) and tetrabutylammonium
20 chloride hydrate (0.916g), followed by 2-(3-bromo-4-methoxyphenyl)acetonitrile (7g).
Methyl 3-hydroxy-2-methylenebutyrate (5.64mL} and dicyclohexylamine (9.25mL) were

added and the solution was heated at 80°C for 3 days. The reaction mixture was diluted



LCGM5 mz 541 nmulti node + Exanple 91 4- Hydr oxybutyl
2- (44(2-am no- 4- (butyl am no) - 6- met hyl pyri m di n-5-yenet hyl ) - 3-

t omet hoxyplenyde)sdfgl ate, saccharin salt N H2 N N Therisgbdo§os13s4
conpound was prepared using the nethod of exanple 89 step (vii) and

t he product of exanple 89 step (vi) (1§§?g) and but ane-1, 4-di ol
(75mg). The saccharin salt was forned h one equivalent of
saccharin in MeCN, to give the title conpound, 30ng 151 H NVR DVSO

Ej- ? 22 g']r'nu% _lo}%' (gé[)réjg)] an% E%(fra%edﬁnl{ gﬁterz E%ﬂé oggagg pflas& V\?é dé gc} tﬁl"égeﬂ aﬁd g:;

- 3.98 (m tecBurBr feBuced Laa%nﬁi dud waktdurifidd Byl ctr8ma@eiaphy t
3H), 2.11 evzﬂd}aﬂ)u r64"lc 1'%8:38 m 2N 6?8052 -Wl%g 1( mﬂleH) ! 1.g2mly °

(m
1.14 (m rd‘é}ee@tl(flﬁcompeuné@swlﬁp&e%bf 081 ti mode + 20 Exanple 92

3- (Met hyl syt fenmly) 86 APcyt 2- (44(2-am n o-4- (butyl am no) - 6- met hyl pyr
imdin -5- yOreth yl1)-3-nmeth oxyphen yflacetate WO
2009/ 067081PCT/ SE2008/ 051334  NH, NN ci-s/53 \ The title conpound

as pr epar edetishng. ERuEL BRa o SUATRL B AHER hillyn, 45T 19 the

product of e
3-(nethy|sulfonyhramopﬁﬂwﬁﬂake@hﬁﬁmg) to glve the title conpound as

¢ SO S B DL S 100 i B B8y B
2H), 3.84 (81 gﬁHMeCB—I g@ s Tl?a'ﬂ).ls]?eas@lgwe@hea?éd)al S5BC2fr '1513an119hf£1‘m‘1e Qd'ﬂ)'ent
3.17 - 3.09 (m 96 2.05 -

3H), 1146 eyap_pr%ad mfhr remed PIESSBe: 11)118 Tpidueryvas zﬂﬂyted @fnf]é;zwae@tr (2Q3,ﬂ)) ﬂLﬂé dwﬁlyl
mz 479 myhtl EME).'*T ﬁ]eoresultmg precipitate was collected by filtration and the solid was dried
under vacuum to give the subtitle compound as an orange solid, 2.8g.
"H NMR DMSO-d6: 87.11 (dd, 1H), 6.95 (d, 1H), 6.81 (d, 1H), 6.46 (s, 2H), 3.86 (s, 2H),
3.82 (s, 3H), 3.56 (s, 2H), 1.93 (s, 3H)}
15 LC-MSm/z 285 APCI +

@Gii) 2-(3-((2-Amino-4-chloro-6-methylpyrimidin-5-yl)methyl)-4-
methoxyphenyl)acetonitrile
The product from step (ii) (2.8g) was added to POCl; (25ml) and heated at 90°C for 15h
20 and then evaporated under reduced pressure. The residue was diluted with ice/water (20
mL) and the mixture adjusted to pH ~7 with sodium bicarbonate. The mixture was heated
at 50°C for 1h and the precipitate collected by filtration. The solid was dried under vacuum
to give the subtitle compound as a brown solid, 2.88g.
LC-MS n/z 303 APCI +
25
(iv) 2-(3-((2-Amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)-4-
methoxyphenyl)acetic acid
Butylamine {0.393mL} was added to a stirred suspension of the product from step (iii)
(0.4g) in butan-1-ol (3mL) and heated in a microwave, at 150°C for 1h. The reaction was
3o repeated on an identical scale and the two batches were combined. 5M KOH (3mL) was
added and the mixture was heated at 100°C for 48h. The solvent was evaporated under

reduced pressure and the residue diluted with water (SmlL). The pH was adjusted to ~7



Exanpl e 93 3-Hydr oxypr op yl 2-(44(2-amn o-4-(bu

tyl am no) - 6- met hyl pyr im di n-5-yOret hyl )-3- nmeth oxyphenyfl acet at e,
sacchari n welzboolstosil5> The title conpound was prepared wsirsg2008es1334
nmet hod of exanple 89 (step vii) and the product of exanple 89 step
(vi) (150ng) and propane-1, 3-diol (63ny; The saccharin salt was
formed wth one equivalent of saccharin in MeCN, to give the title
conmpound, 30.6my. 1H NVR DMSO d-6: 6 11.84 (s, 1H), 7.93 -7.85 (m

ﬂ:?): ZS gg ufmé ?xﬂ_rb ﬁ@é a&&-&%gm@?%te wa%g%ﬁe kt??%%lgr{dr%ﬁun%&v§&u o
(in, 2H), gvedBe ¢wblitl@ehmpBNGD. s, 211), 3.62 (s, 2H), 3.47 - 3.35 (m

211), 2.1Q {$1g 3 1.65 (m 2H), 1.52- 1.40 (m 2H), 1. 24-
1.13 (in, ﬁ%%’l 815 166 LC-MB nlz 417 multinode + WO

2009/ 067081PCT/ SE2008/ 051334 167 Exanpl e 94

S) - 4- (Di et hyl

(2 %4 (%2 g%wg i/lne](tgyolhy@r(gg(9%%$(@tw%wq}&mgthylpyx1m1dm 5-yl)methyl)-4-
met hyl pyri m di n- 5a%h) Ig},{g,])ap_g@wl )acetate, bis saccharin salt NH2CH
N:k"N) \./N5 (i) ( 2-(4-((2- Ami no-4-(1-hydr oxyhexan -3-ylam n
0) - 6- net hy%Hy«‘rl in dipang (LraL) VyaS)drqiécdwgwla)q@ﬁedayusp%@MOét pradwtﬁﬁommpe(l\df

the prod“ ﬁ?ﬁ‘ﬂé@'}f@ﬁ%%&psuéﬂehh% gq JeddP B0 Thi . %Q@U&%%a 1-ol

(0.50) i n was ‘'sea o a m crowave
reaction wa@opzﬁcd‘ ordeeddiged phssire toGHN fhhtsulﬂmh\cempatndhs@ﬁrmdso]jﬁmmmr

asn. e AR BrEARE B85 Ed and the sol vent evaporated under roduced
pressure. The residue was purified by RPHPLC to give the subtitle
conpound, 17(4{759 '(1-Methylpiperidin-4-yl)mcthy1 2-(3-((2-amino-4-(butylamino)-6-
methylpyrimidin-5-yl)methyl)-4-methoxyphenyl)acetate
4M HCl in dioxane (1.5mL) was added to a mixture of the product from step (v) (300mg)
15 and (1-methylpiperidin-4-ylymethanol (520mg). The suspension was heated at 80°C for
24h and the solvent evaporated under reduced pressure.The residue was purified by
RPHPLC to give the title compound as a gum, 10mg.
'H NMR DMSO0-d6: 87.05 (d, 1H), 6.93 (d, 1H), 6.65 (s, 1H), 5.98 (t, 1H), 5.69 (s, 2H),
3.84 - 3.79 (m, 5H), 3.60 (s, 2H), 3.47 (s, 2H), 3.28 - 3.19 (m, 2H), 2.76 - 2.71 (m, 2H),
20 2.13 (s, 3H), 1.98 (s, 3H), 1.82 - 1.72 (m, 2H), 1.57 - 1.35 (m, 5H), 1.26 - 1.04 (m, 4H),
0.84 (1, 3H)
LC-MS m/z 470 multimode+

Example 84
25 4-(Pyrrolidin-1-yl)butyl 2-(3-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-
y)methyl)phenyl)acetate, saccharin salt
NH,
!
s ﬁ/\/\/

C’N/\/\/O
O

(i) Methyl 2-(3-(cyanomethyl)benzyl)-3-oxobutanoate



LM mlz 373 APCL+ 15 (ii) (S)-4-(Dinethylamn o)b u tyl
2-(4-((2-am no-4-(1-h ydr oxyhexan-3-ylarnin 0)-6- nethylp yr

i m di n-5- Wwwpasdoheiok) phenyl )a cet a te, bis saccharin salctysEfobslosizss
(0.193g) was added to a stirred solution of the product fromstep (i)
(0.172g), 4- (dinethylam no)butan-I-ol,4{0.216g) and Huni g base
(0.25nl) in DMF (6nl) at rt. The 20 m Xture was stirred at rt for 3h
then purified by RPHPLC to give a gum 130ng. The gum was di ssol ved

in MeON (4, re%%x&?&%?ﬁ%h)gi3\(/1é%?c{$g)2t-?@ﬁgfln@dﬁgankﬁt§ (ﬁ%?‘ﬁﬂggrﬁﬁvapor e

under reduced pressur conmpound *as a d, 230ng.
11- INVR D¥sshelteiddfcet8ritri8(Z2eh dOric: 8H)5g), tetidulythnuRddiym Brdbiidé (80.12H) |

4.37-4.30 04 (t . 3. 90- 3, 80 , 63 . 2H) ,
3.37-3.29 a%‘%aéﬁ)boﬁ(é-‘g‘@ g’ﬂﬂ%“z&’l"ﬂk S?h%eg.a%'%ﬁ}’é ?"'ﬁéﬁbl-,a”‘f."é‘gﬁ‘f%‘,’"a H) |

1. 66- 1. 58 pamitiohdd betwkerddihek ad@wa i, (R Hrgankcsi8pakatl@d Walheddbith whter dri€d and3H)
LCGMS mz 472 nmultinode + WO 2009/.067081PCT/ SE2008/ 051334 168

Exanpl & 99"?@-"%@4 Wpﬁegléqefi BFSsUe {Padist ﬁ? pubtitle compound, 22g.

2- (4- (2- afigIRrAnfLou4/A BEI NO) - 6- et hyl pyri ni di n- 5-
yl t hi o) phenyl ) acetate, saccharin salt NH, N N 5 (1) 2-Amin

0-5-(4-(h ydr oxynet hyl )phen ylthio)-6-nmethylp yr imdin-4-ol A
stirred m xtﬁhlr)e263-(@ﬁwﬁbﬁmé®mﬂhﬁﬁmldvﬁ§7Zg) ,

2- am no- 5- br ono- hm.din-4-0l (10.76g) and K2CO3 (7.29g) in
et hyl ene gl ycol %}%Qyﬂv\l%}sw gegaelfgél rlg% 155C for 9h. After cooling the
m xt ur e wakhe pida cendpéunt ovasptepeared 56i0ghe ragtbddiekaraple 82 dtep Giivant] thecmynduct

HC1. The pr.ecipitate was fil.;ered shed with water then 50%
Et OH elt{’herOf 3‘3@&5#@5 tot‘%vegthh&? ‘r"loén%c’bl\ﬁ?ﬁ?%u%’olr#&nd as a solid, 6.7g.
1H NVR DVB@-N65 mB1350APCb+s, 1H) ; 7.18 (d, 2H) ; 6.99 (d, 21-1) ;
6.87 (brs, 2H) ; 5.09 (s, 1H) ; 4.41 (s, 2H) ; 2.24 (s, 3H)
(iii) 2-(3-((2-Amino-4-chloro-6-methylpyrimidin-5-yhmethyl)phenylacetonitrile
The title compound was prepared using the method of example 83 step (iit) and the product
of step (ii) (3g) to give the title compound as a solid, 1.76g.
15 LC-MSm/z 273 APCI +

(iv) 2-(3-((2-Amino-4-methyl-6-(pentylamino)pyrimidin-5-
yl)methyl)phenyl)acetonitrile
The product from step (iii) (1g) was combined with butan-1-ol (25mL} and pentan-1-amine
(4 mL) was added. The reaction mixture was heated to 110°C for 18h. The solvents were
20 evaporated and the product purified using chromatography to give the subtitle compound
as an orange oil, 600mg.

LC-MS m/z 324 APCl +

(v) 2-(3-((2-Hydroxy-4-methyl-6-(pentylamino)pyrimidin-5-
ylmethyl)phenyl)acetic acid
25 The product from step (iv) (600mg) was dissolved in butan-1-ol (50mL) and aq. SM KOH
(2mL}) was added. The reaction was heated in a microwave for 8h at 160°C. The solvents
were evaporaled and the produet purified by RPHPLC io give the subtille compound as a
solid, 252mg.



LG MS mz 264 APCl+ 15 (ii) 2-Amin o-5-(4-(chlor

onet hyl ) phenyl thio)-6-nmeth ylpyr imdin-4-o0l SOC12 (20nl) was added
sl ow y t 0 RoShdskRg M xture of the product from step (ipkyfsB2068d5153)
DCM (50nl) and stirred at rt for 24h. The sol vent was evaporate
under reduced pressure to give the t|t 5@ conmpound, 8.7g. 20 LC/ M5
ni/z 282 APCl+ (iii1) 2-(4-(2-Am no-4-h ydr oxy-6-nethylp yr

i m di n-5-yl thio)phen yeacet onitr ile A mxture of the product from

step (ii) 7d) : ), i (20 O

StiTred aeHARPA3N-J5BR B0 P . 30 W @ T0h 6819 N> Seidod !
stirred fqg 2[5)%3(3&71(@ 2H§h§4§@§ Iz@l{)om@lﬁ@l(ﬂwagﬁj 2l o], eﬁ{pﬁf@a@@gq&ded
to MeOH (1 ont eat to ref hen hot I'tered and

al | oned t @Hob 9tbI?J(mII'E\Té),rJr@mlpﬂ%(a‘ee?fﬁa%S? (tl 3R ed and dri ed under

hi gh vacu e the subtitle conpound as a brown solid,

2. 3g. %%%%?1&(%%@008/ 051334 169 LC/ M5 ink 273 APCl+

(iv) 2- (4 (2- Ami no-4-chlor o-6-neth ylp yr

i m di ns5-yl t idoRenylidiacleyDonylk 3-(3-((2-aBriwo-finxtbyled-glen tyfram ipp ipguintid for- om

step (iii) (2.30) eated under reflux for 8h.
The m xture was esvglgn&thP%Hﬁenﬁégﬁ%tg &Egﬁlﬁr%ﬂsure and i ce/water added
to the redihdtigle cdipounixias peepies usihg theatkidid oflexdraple 3 amhtht pewduct from

neutralised CH soI ted at 40 r.. 2h t hen
extract ed swvé‘w @b%ﬂ(%g}mg' 423& ‘I'\xbggta %29e6a Apeve s &gﬂa Afighy 9?18%tuced
pressur e apndnuROMEOLHS7, letvfss%[q trmcmmxcﬁeﬁom @qqap%(ﬁx Im&iZNfées

MeOH DCM), to give the subtitle conpound as a solid

CDC13: 1067 -299((@, 120)4.07 73.8% (t0d2ZHRER)79,(s52185 3(64 (d.ZH), 3.1B: 702 (18, 4HMH).02
2.50 (s, 3 ( 4 (buyqt . vl

0) - 6- et hy:%%yrg :\%) |';rl3- @ﬁ?@ﬁ%g&i%) gény %2£ 4ﬂ?tlf52i Ible41 (ks ﬁ%mgoof
t he produdtld(noratht epo € 1.8Y (hh2HNE)82amdHut yl am ne (3ml) in BuCH
(14nl) wa e der .refl ux for 5h. The sol vent was evapor at ed
under redi&gg&h@s‘@glﬂ@“%ﬂlﬁ fhe residue partitioned between

Et OAc/wat er. The organics were separated, dried and evaporated under
reduced pressure to give the subtitle corrpound as a gum 610ng. 20
LC/ VB Y1 z B3ampats: (vi)

2-(4-(2-A i [ e fhisC
aci d A m ot B Py Bl e S R PLIRE
(2ml) in Eﬂ)@HtI()S}?ﬂJ)‘bnmeﬂaeﬁat ed under reflux for 18h. The mixture was
purified by RPHPLC to give the subtitle 25 conpound as a solid,
392ny. NVR DMSO-d6: 87.09 (d, 2H) ; 6.8¥nu (d, 2H) ; 6.54 (t, 1H) ;
6.30 (s, 2H) ; 3.29-3.24 (m 2H) ; 3.20 (s 2H);219(s,3H);
1.45-1.38 (m 2H) ; 1.23-1.13 (m 2H) ; Q78N(t, 3H) LO M mz 347
APCl+ 30(vii) (1-Meth y\II\P' er idin-4- hyl. 2-£4- (2-ami n

0- 4- (but yl ami no) - 6- N

0]

The title compound was prepared using the method of example 82 using the product of
20 example 84 step (v) (115mg) and (1-methylpiperidin-4-yl)methanol (87mg) to give a solid,
19mg.
'H NMR DMSO-dé: §7.22 - 7.17 (m, 1H), 7.07 - 6.96 (m, 3H), 6.17 - 6.11 (m, 1H), 5.63
(s, 2H), 3.88 - 3.83 (m, 2H), 3.71 (s, 2H), 3.59 (s, 2H), 3.27 - 3.21 (m, 2H), 2.74 - 2.67
(m, 2H), 2.12 (s, 3H), 1.99 (s, 3H), 1.81 - 1.73 (m, 2H), 1.57 - 1.40 (m, 5H), 1.27-1.11
25 {m, 6H), 0.82 (t, 3H)
LC-MS m/z 454 multimode+



met h yl pyr imdin-5-ylthio)phenyl)acetate, saccharin salt 170 HATU
(0.2099) mas added to a stirred mxture of the product fromstep (vi)
(0.199), i peridin-4-yOret hanol (0.142g), an se
(0.3m) in BI\/I@}OE?%%? it. The m xture was stirred fo%di%%b&ﬁfﬁalgﬂ
purified by RPHPLC, to give a gun1(130gﬁ?. The gum was di ssol ved in
MeCN (5nl) and saccharin (52ng) added d the sol ution 5evaporated
under reduced pressure, triturated with ether and filtered to give
the title conpound as a solid, 173ng. ° NVR DVBO- d6: 67.65-7.56 (m
4H) ; 7.17 (d, 2H) ; 6.98 (d, 2H) ; 6.70 (s, 1H ; 6.43 (s 2H ; 3.93
(d, 2H) ; Fafididse 2H) ; 3.31-3.23 (in, 2H ; 2.91-2.81 (brm 2H ;
2.71 (s, 3F? ; 2.20 (s, 3H ; 1.85-1.75 (in, 3H) ; 1.45-1.33 |n 4H)
. 1. 20- 1. 18--Dimathylamanghotyd 2-(%&453-a1r0n96~(myn4f%yhs>@nn%manﬁﬁ

EX?T)'(; g%nﬁgﬁg%?%mﬂh ﬂmo‘% % X he Iyl)acetzgc saccha1 in salt _

yl t hi 0) phenyl ) acet at e, saccharln salt NH, NN O The title conpound
was prepared via the nmethod of exanple 95, gf\mg th *broduct of step
(vi) (180ng) and 4-(pyrrolidin-1-yCoutan-1- o ), to give a
solid, 189ng. Il NVR DMSO d6: 67.65-7.55 737 (d, 2H)

6.97 (d, 2H) ; 6.66 (s, 1H) ; 6.41 (s, ¥ ~04-1 ; 3.61 (s,
2H) ; 3.27 (m 2H) ; 3.08 (brm 2H ; s, 3H) ; 1.91 (s, 204H ;
1.65-1.58 (m 4H) ; 1.44-1.37 (m ZH) -1.07 (m 2H) ; 0.81 (t,
3H) LC-M5 nmlz 472 mul ti pode + Exangl e 4- (D met hyl am no) but yl
2- (3- ((,2- anmi no- 4- (but yf"am- | P di n-5-

25yenethy| -4- nethoxyphenypacetate saccharln salt WO

2009/ 067081 P ¢t seppoRd o5s popared psing the method of example 74 and 4-

{(dimethylamino)butan-1-ol to give a white solid, 9mg.

'H NMR DMSO0-d6: 87.67 - 7.54 (m, 5H), 7.10 (dd, 1H), 6.97 (dd, 1H), 6.82 (dd, 1H),

6.28 (s, 1H), 6.15 (s, 2H), 4.44 - 4.33 (m, 1H),4.32-4.22 (m, 1H), 4.03 (t, 2H), 3.75 (s,
10 2H), 3.66 (s, 2H), 3.46 - 3.38 (m, 2H), 2.36 (s, 6H), 1.99 (s, 3H), 1.66 - 1.34 (m, 10H),

1.21 - 1.10 (m, 2H), 0.80 (t, 3H)

LC-MS m/z 490 multimode+

Example 87
15 (S)-4-(4-Methylpiperazin-1-yl)butyl 2-(4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-
methylpyrimidin-5-yl)methyl)-3-fluorophenyl)acetate, saccharin salt

NH, OH
Ay
| = N/\/\
H
\N/ﬁ e
I\/N‘\/\/\O F

The title compound was prepared using the method of example 74 and 4-(4-
methylpiperazin-1-yl)butan-1-ol to give a foam, 63mg.

20 'H NMR DMSO0-d6: 87.65 - 7.55 (m, 4H), 7.11 (dd, 1H), 6.98 (dd, 1H), 6.86 (dd, 1H),
6.77 - 6.62 (m, 2ZH), 4.42 - 427 (m, 2H), 4.03 (t, 2H), 3.79 (s, 2H), 3.66 (s, 2H), 3.53 -



HATU (382 ng) was added to a stirred solution of the product from
exanpl e 83 step (iv) (300 ng), 4-(dinethylam no)-1-butanol (196nm)
and triet hwbqgggr]hgm(;p 233mL) in DVF (3nL). The m xture \Wagskbdoshfshat
rt for |h and then diluted with MeCN (2nL) and 5 purified via RPHPLC.
The purified product was dissolved in CN (1nlL) and saccharin

(14. 84ng) was added and the sol ution stirred for 10m n. The

sol vent was evapor at ed under reduced pressure and the residue was

Sol i d. ""%i%?éf R bnas e: 26574 M 2 SRR BT R ofis iy ©

6 96 (d, J, 1.60 7236 dnlkdr), 14200, ODC{n(,tzH)ZM}so (t3318)3 (s, 3H), 3.68 (s,
3.53 2 33 (m 2H), 3. - 2.93 (m 2H, 2.71 (s,
2. 101%%1\4 $%254§f181étln19d@5“1 (m 4H), 1.47 (q, oH), 1.27 - 1.15 (m

2H) 0.85 (t, 3H) LCM5 rth 458 nultinode + 15 Exanple 98 Met hyl

2- (34(2-am no-4- (butyl am no) - 6- met hyl pyri m di n- 5- yHnet hyl ) - 4-

nmet hoxyphéﬁ‘w’lmpé@: ate 0 O A solution of boron tribromde (13.95n,

1M in DCM t. t nsi on
of the proSEErR adRaR P A R R A B Rl R TP
The suspendmthyin3- haﬂfmvphierty@ammto rt and stirred for 5h The
suspensi on was cooled to 0OC and ttﬁw MeOH (10nmL) and 4M HClI in

di oxanc (2nlL) were added and the Xture t| rred for | h. The sol vent
was evaporated under reduced pregsthe anpd l'E'he resi due WO

2009/ 067081PCT/ SE2008/ 051334 172 Ivva/s putified by flash silica

chr omat ogr aphy (5% MeOH DCM) t o gl e ¥ithre conpound (m nor
product) as a white solid, 51 fig. H NVR DVBSO- d6: 69.81 (s, 1H),
7.51 (s, 1H), 6.99 (s, 2H), 6.92 (d .79 (d, 1H), 6.70 (d,
1H), 3.63 (s, 2H), 3.55 (s, 3H), |§o ~3.38 - 3.33 (m 2H),
2.16 (s, 53H), 1.53- 1.41 (m 2H), 1.28- 11éj(m 2H), 0.85 (t, 3H)
LCG-M5 in/z 373 nultinode + Exanpl e 99 Met hyl

2-(3-((2-am no-4-(butyl am no)-6-nmethyl pyr imdin-5-yfinmethyl)-4- 10
hydr oB@yphenSﬂ ) éﬁgé{—@réZ—Ammo 4-(1-hydroxypentan-2-ylamino)-6-methylpyrimidin-5-

ylmethyl)-3-hydroxyphenyljacetic acid

To the product from example 30 step (v) (250mg) in DMF (20ml}, sodium thiomethoxide

(180mg) was added and stirred at 100°C for 16h. The solvents were evaporated, and crude

product purilied by RPHPLC 1o give the subtitle compound as a colourless gum, 120mg.
15 LC/MS m/z 375 APCI+

(ii) (S)-Methyl 2-(4-((2-amino-4-(1-hydroxypentan-2-ylamino)-6-
methylpyrimidin-5-yDmethyl)-3-hydroxyphenylacetate

The product from step (i} (120mg) was dissolved in MeOH (10mL) and TMS-CI (0.205ml)
20  was added and stirred at rt overnight. The crude product was purified by RPHPLC to give

the title compound as a white solid, 35mg.

'H NMR DMSOd-6: §6.74 - 6.70 (m, 2H), 6.56 (dd, 1H), 5.62 - 5.54 (m, 3H),4.11 - 4.01

(m, 1H), 3.59 -3.53 (m, 5H), 3.52 - 3.48 (m, 2H), 3.40 - 3.32 (m, 1H), 3.30-3.17 (m,

1H),2.10 (s, 3H), 1.55 - 1.45 (m, 1H), 1.33 - 1.21 (m, 2H), 1.15-0.99 (m, 2H), 0.76 (,
25 3H).

LC-MS nvz 389 multimode +



NH2 N N HO A solution of boron tribromde (2.51nml, 1IMin DCM was
added portionw se over 30mn to a stirred suspension of the product
from exa (iv) (300mg) in DCM (5nL) at 0 C i on
was al | omsﬁéﬁ(ﬁg@ﬁfto rt and sti rred for 3h. A furtherP-E‘l;;%rEt?(lMg’ﬁﬁg;?l 15
boron tribromde (1.674nl, 1Min ﬁadded and the m xture
stirred at it for a further 2h. MeOH ( ) and 4M HC1 in di oxane
(2m.) were added and the m xture stirred for I h. The sol vent was
evapor at e unt%& %Jeduced pressure and the residue purified by RPHPLC,
to give t %% conpound as a white solid, 27 ny. 1H NMVR

DMBO- d6:  6-By&%x{&hyldR4- @-aﬁﬂ'n&ﬂl utdtdnin 8- heltdilp i idi® 568 i<hyIL k) ,
6.05 (t, 1H) g ylﬂ « 2H) , i@b ?. 2|—)|), 3.@41)%5, 3|—|),£3§)3.43y%s,
2H), 3. 26meth0whemﬁ1)a2ﬂ}1te 2. 06 (s, 3H), 1.43 (q, 2H), 1.21 (sextet"
2H), 0.84 (t, 3H) LGM5 miz 359 Nl tinode + Exanple 100
25(S)-2-(1-Meth ylp iper i din -l4-yl)eth yl 2-(4-((2-amin 0-4-(1 -h
ydr oxyhexan-3-ylam n o) - 6- nml ViNpyri mi di n-5-yfinethyl)-3-fluor
ophenypacet at e, saccharin sal AD 29,0&/)6\081PCT/ SE2008/ 051334 173
NH OH N N HATU (175ng) was &ddgd tf a stlrred sol ution of the
product from exanple 74 step (ii 0
2- 0- met hyl pi peri di n- 4-yDet hanol ( d triethylamne (0.107nl)
in DVF (2 ml). The mixture was“§ff e N forC h and then dil uted
with McCN (3ml). The 5 solution was purified by RPHPLC, the resulting
gum was di ss@) vetethyl AMELAm{ith-8ehlor abdnaaglphamidingit hmery))-3xas added
and the solvent eva ted. The residue was triturated with diethyl
ether to give them'?g 52”686 Bund as a solid, 22 ng. 1H NVR DMSO d6: 8
7.67 - 7. ﬁfhe(pﬁ)duaﬂ}om Zxathlé g1 sl&ﬂu) (fg)%s(added]}ﬁhmnam@@over 8mE2to(POCI3H) ,

4.41 4295 I-?1 m 2H), 3. s, 2H), 367(8,2I-?1,
3.42 - 3. 3% m nd heated athO°C for2 and then’ allowed to cool. The solvent was remove

under reduced pressure and the residue was cautiously diluted with ice water (100mL} and

10 adjusted to pH ~7 using NaHCO; and then heated at 50°C for 1h. The precipitate was
collected by filtration and dried under vacuum to give the subtitle compound as a cream
solid, 3g.

LC/MS m/z 322 APCI+

15 (ii) Methyl 4-((2-amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)-3-
methoxybenzoate

A stirred mixture of the product from step (i) (8 g) and butylamine (7.40 ml) in dioxane
(100 ml) was heated at 90°C for 72h. More butylamine (7.40 ml) was added and the
reaction mixture stirred for a further 70 hrs. The solvent was evaporated and the crude

2 product was purified by chromatography (5%MeOH/DCM) to afford the subtitle
compound as a tan solid, 4.5g.
'H NMR DMSO d-6: § 7.51 - 7.45 {m, 2H), 7.39 -7.22 (m, 1H), 6.89 (d, 1H), 6.87 -
6.70 (m, 2H), 3.91 (d, 3H), 3.84 (s, 3H), 3.73 (s, 2H), 2.03 (s, 3H), 1.51 - 1.38 (m, 2H),
1.27 - 1.13 (m, 2H), 0.84 (t, 3H).

25 LC/MS m/z 359 APCI+



i02H), 2.80 - 2.69 (m 2H), 2.67 (s, 3H), 2.08 (s, 3H), 1.84- 1.75
(m 2H), 1.67- 149(m 6H), 1.48- 1.38 (m 2H), 1.37- 1.06 (m 6H),

0.81 (t, 3 2bdorobfes? z 516 nul tinode + Exanple 101 PCT/SE2008/051334
152-(4-thhy|th|azol 5-yl) et hyl

2-(4-((2-am no-4- (butyl am no) - 6-net hyl pyri m di n- 5-
yl) met hyl ) - 3- met hoxyphenyl ) acetate NH, V% "- N1 The title conmpound
was prepared using the nmet hod of exanple 89 step (vii), using the

duct of t
D O et hyl £ b2 B b el s HSrimidin- 1 mety D3 c ompound
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(iv) N4-Butyl-5-(4-(chloromethyl)-2-methoxybenzyl)-6-methylpyrimidine-2,4-
diamine

15 The product from step (iii) (2.2 g) in DCM (100mL) was cooled to 0°C and SOCls
(0.486ml) was added dropwise. The reaction was allowed to warm up to rt over lhr, and
poured cautiously into sat. NaHCOQ; and the aqueous phase was separated. The organic
phase was dried, filtered and the solvent evaporated under reduced pressure to give the
subtitle compound as a yellow solid, 2.260 g.

20  LC/MS m/z 349 APCI+

(v) 2-(4-((2-Amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)-3-
methoxyphenyl)acetonitrile
KCN (0.844g) was added to a stirred solution of the product from step (iv) (2.78g) in DMF
25 (10mL) and DMSO (10mL). The mixture was stirred at rt for 15h. The reaction mixture
was diluted with EtOAc (100 mL) and sat. NaHCOj; (100 mL). The organic phase was
separated, dried and solvent removed to give the subtitle compound as a solid, 2.2g.
LC/MS m/z 340 APCI+

30 (vi) 2-(4-((2-Amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)-3-

methoxyphenyl)acetic acid
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5.57 (m, 2H 3 480(t ?H) 4,04 (t, 2H), 3.84 (s, 3H), 3.62 (s, 1H), 3.59 - 3.54 (m, 3H),
3.26-3.18 (m, 2H), 1.96 (s, 3H), 1.50 - 1.33 (m, 2H), 1.28 - 1.09 (m, 4H), 0.84 (t, 3H)

LC-MS m/z 403 multimode +

Example 90
4-(4-(Dimethylamino)piperidin-1-yl)butyl 2-(4-((2-amino-4-(butylamino)-6-
methylpyrimidin-5-yl)methyl)-3-methoxyphenyl)acetate, saccharin salt

NH

2

25 The title compound was prepared using the method of example 89 step (vii), using the
product of example 89 step (vi) (150mg) and 4-(4-(dimethylamino)piperidin-1-yl)butan-1-
ol (168mg). The saccharin salt was prepared to give the title compound as a white solid,

43mg.
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1 NMR DMSO d-6: 5 7.66 - 7.54 (m, 5H), 6.90 (s, 1H), 6.75 - 6.66 (m, 2H), 6.64 - 6.49

(m, 1H), 6.28 - 6.13 (m, 2H), 4.03 (1, 2H), 3.83 (s, 3H), 3.61 (s, 3H), 3.31 -3.23 (m,
2H), 2.96 - 2.87 (m, 2H), 2.44 (s, 5H), 2.35-2.26 (m, 2H), 2.02 (s, 3H), 1.99 - 1.85 (m,
7H), 1.85 - 1.77 (m, 2H), 1.60 - 1.51 (m, 2H), 1.49 - 1.37 (m, 6H), 1.27 - 1.13 (m, 3H),
0.84 (L, 3H)

LC-MS m/z 541 multimode +

Example 91
4-Hydroxybutyl 2-(4-((2-amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)-3-

methoxyphenyl)acetate, saccharin salt

NH,
O
== N/\/\
H
O
OH
\o O/\/\/

The title compound was prepared using the method of example 89 step (vii} and the
product of example 89 step (vi} (150mg) and butane-1,4-diol (75mg). The saccharin salt
was formed with one equivalent of saccharin in MeCN, to give the title compound, 30mg.
]H NMR DMSO d-6: 6 11.93 - 11.81 (m, 1H), 7.87 (t, 1H), 7.68 - 7.54 (m, 5H), 7.43 -
7.28 (m, 2H), 6.93 (s, 1H), 6.74 (s, 2H), 4.44 - 438 (m, 1H), 4.07 - 3.98 (m, 2H), 3.83
(s, 3H), 3.69 - 3.58 (m, 4H), 3.41 - 3.35 (m, 3H),2.11 (s, 3H), 1.64 - 1.53 (m, 2H), 1.52
- 1.38 (m, 4H), 1.26 - 1.14 (m, 2H), 0.85 (t, 3H)

LC-MS n/z 431 multimode +

Example 92
3-(Methylsulfonyl)propyl 2-(4-((2-amino-4-(butylamino)-6-methylpyrimidin-5-
ylhmethyl)-3-methoxyphenyl)acetate
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The title compound was prepared using the method of example 89 step (vii), using the
product of example 89 step (vi) (150mg) and 3-(methylsulfonyl)propan-1-ol (116mg), to
give the title compound as a gum, 6.3mg.

s |HNMR DMSO d-6: § 6.90 (d, 1H), 6.72 (dd, 1H), 6.65 (d, 1H), 6.02 - 5.95 (m, 1H),
5.66 - 5.61 (m, 2H), 4.15 - 4.08 (m, 2H), 3.84 (s, 3H), 3.63 (s, 2H), 3.58 (s, 2H), 3.26 -
3.19 (m, 2H), 3.17 - 3.09 (m, 2H), 2.96 (s, 3H), 2.05 - 1.97 (m, 2H), 1.97 (s, 3H), 1.46 -
1.34 (m, 2H), 1.26 - 1.14 (m, 2H), 0.84 (i, 3H)

LC-MS nm/z 479 multimode +

Example 93
3-Hydroxypropyl 2-(4-((2-aminec-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)-3-
methoxyphenyl)acetate, saccharin salt

NH,

Ay

N

07 ™""0H

15 The title compound was prepared using the method of example 89 (step vii) and the
product of example 89 step (vi} (150mg) and propane-1,3-diol (63mg). The saccharin salt
was formed with one equivalent of saccharin in MeCN, to give the title compound,
30.6mg.
TH NMR DMSO d-6: 6 11.84 (s, 1H), 7.93 - 7.85 (m, 1H), 7.67 - 7.61 (m, 1H), 7.60 -

20 7.53 (m, 4H), 7.39-7.32 (m, 1H), 6.93 (s, 1H), 6.74 (s, 2H), 4.53 - 4.46 (m, 1H), 4.10 -
4.03 (m, 2H), 3.83 (s, 3H), 3.68 (s, 2H), 3.62 (s, 2H), 3.47 - 3.35 (m, 2H), 2.10 (s, 3H),
1.77 - 1.65 (m, 2H), 1.52 - 1.40 (m, 2H), 1.24 - 1.13 (m, 2H), 0.85 (¢, 3H)
LC-MS m/z 417 multimode +



18 5.8 19 5.6 20 5.7 21 7.8 22 6.2 23 6.0 24 6.0 25 6.1 26 6.1 27 5.7
28 5.9

WO 2009/067081 PCT/SE2008/051334

167

Example 94
(S)-4-(Dimethylamino)butyl 2-(4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-
methylpyrimidin-5-yl)methyl)phenyl)acetate, bis saccharin salt

NH, OH

N™ SN

1)  (S)-2-(4-((2-Amino-4-(1-hydroxyhexan-3-ylamino)-6-methylpyrimidin-5-
ylmethyl)phenyl)acetic acid
A mixture of the product of example 81 step (iil) (0.4g) and (S)-3-aminohexan-1-01 (0.5g)
in butan-1-ol (3 mL) was sealed into a microwave tube. The reaction was performed in the
10 CEM Microwave, at 160°C and 100W for 1.5h. Aq. SM KOH (1ml) was added and the
mixture heated at 100°C for 48h. The mixture was cooled and the solvent evaporated
under reduced pressure. The residue was purified by RPHPLC to give the subtitle
compound, 174meg.
LC/MS m/z 373 APCl+
15
(i) (S)-4-(Dimethylamino)butyl 2-(4-({2-amino-4-(1-hydroxyhexan-3-ylamino)-6-
methylpyrimidin-5-yl)methyl}phenyl)acetate, bis saccharin salt
HATU (0.193g) was added to a stirred solution of the product from step (i) (0.172g), 4-
(dimethylamino)butan-1-ol (0.216g) and Hunig base (0.25ml) in DMF (6ml) at rt. The
20 mixture was stirred at rt for 3h then purified by RPHPLC to give a gum, 130mg. The gum
was dissolved in MeCN (4ml) and saccharin (100mg) added and the solvent evaporated
under reduced pressure to give the title compound as a solid, 230mg.
'H NMR DMSO-d6/D20: & 7.68-7.58 (m, 8H), 7.19 (d, 2H), 7.11 (d, 2H), 4.37-4.30 (m,
1H), 4.04 (t, 2H), 3.90-3.80 (m, 2H), 3.63 (s, 2H), 3.37-3.29 (m, 2H), 3.06-3.02 (m, 2H),
25 2.76 (s, 6H), 2.20 (s, 3H), 1.66-1.58 (m, 6H), 1.46-1.40 (m, 2H), 1.09-1.04 (m, 2H), 0.77
{t, 3H)
LC-MS nv/z 472 multimode +
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Example 95
(1-Methylpiperidin-4-yl)methyl 2-(4-(2-amino-4-(butylamino)-6-methylpyrimidin-5-
ylthio)phenyl)acetate, saccharin salt

NH,

A

N7 SN

(i) 2-Amino-5-(4-(hydroxymethyl)phenylthio)-6-methylpyrimidin-4-ol
A stirred mixture of (4-mercaptophenyl)methanol (6.72g), 2-amino-5-bromo-6-
methylpyrimidin-4-ol (10.76g) and K,COs (7.29g) in ethylene glycol (120ml) was heated
at 155°C for Sh. Afler cooling the mixture was poured into water (500ml) and neutralised
10 with conc. HCl. The precipitate was filtered, washed with water then 50% EtOH/ether
and dried to give the subtitle compound as a solid, 6.7g.
'H NMR DMSO0-d6: $11.07 (brs, 1H) ; 7.18 (d, 2H) ; 6.99 (d, 2H) ; 6.87 (brs, 2H) ; 5.09
(s, 1H) ; 4.41 (s, 2H) ; 2.24 (s, 3H)
LC/MS m/z 264 APCI+
15
(ii) 2-Amino-5-(4-(chloromethyl)phenylthio)-6-methylpyrimidin-4-ol
SOCI, (20ml) was added slowly to a stirred mixture of the product from step (1) (6.7g) in
DCM (50ml) and stirred at rt for 24h. The solvent was evaporated under reduced pressure
to give the title compound, 8.7g.
20 LC/MS m/z 282 APCI+

(iii) 2-(4-(2-Amino-4-hydroxy-6-methylpyrimidin-5-ylthio)phenyl)acetonitrile
A mixture of the product from step (ii) (8.7g) and KCN (8.28g) in DMF (20ml) and DMSO
(20ml} was stirred at rt for 2h then 50°C for 2h. Water (150ml) was added and stirred for
25 30min. The solid obtained was filtered off and added to MeOH (150ml), heated to reflux
for Smin then hot filtered and allowed to cool to ri. The precipitate was filtered and dried

under high vacuum at 45°C, to give the subtitle compound as a brown solid, 2.3g.
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LC/MS nv/z 273 APCl+

(iv) 2-(4-(2-Amino-4-chloro-6-methylpyrimidin-5-ylthio)phenyl)acetonitrile
5 A mixture of the product from step (iii) (2.3g) and POCI; (25ml) was heated under reflux
for 8h. The mixture was evaporated under reduced pressure and ice/water added to the
residue. The mixture was stirred at rt for 15min then neutralised with ag. 2M NaOH
solution and heated at 40°C for 2h then extracted with DCM. The organics were dried,
evaporated under reduced pressure and the residue purified by column chromatography (
10 2% MeOH/DCM), to give the subtitle compound as a solid, 530mg,.
"H NMR CDCls: § 7.22 (d, 2H) ; 7.07 (d, 2H) ; 5.36 (s, 2H) ; 3.70 (s, 2H) ; 2.50 (s, 3H)
LC/MS m/z 291 APCI+

{v) 2—(4—(2—Amino—4—(butylamino)—6—methylpyrimidin-5-
15 ylthio)phenyl)acetonitrile
A mixture of the product from step (iv) (525mg}) and butylamine (3ml) in BuOH (14ml}
was heated under reflux for 5h. The solvent was evaporated under reduced pressure and
the residue partitioned between EtOAc/water. The organics were separated, dried and
evaporated under reduced pressure to give the subtitle compound as a gum, 610mg.
20 LC/MS m/z 328 APCI+

(vi) 2-(4-(2-Amino-4-(butylamino)-6-methylpyrimidin-5-ylthio)phenyl)acetic acid
A mixture of the product from step (v) (610mg) and aq. 5M KOH (2ml) in EtOH (8ml)
was heated under reflux for 18h. The mixture was purified by RPHPLC to give the subtitle
25 compound as a solid, 392mg.
"H NMR DMSO-d6: §7.09 (d, 2H) ; 6.87 (d, 2H) ; 6.54 (1, 1H) ; 6.30 (s, 2H) ; 3.29-3.24
(m, 2H) ; 3.20 (s, 2H} ; 2.19 (s, 3H) ; 1.45-1.38 (m, 2H) ; 1.23-1.13 (m, 2H) ; 0.82 (t, 3H)
LC/MS m/z 347 APCI+

30 (vi1) (1-Methylpiperidin-4-yl)methyl 2-(4-(2-amino-4-(butylamino)-6-

methylpyrimidin-5-ylthio)phenyl)acetate, saccharin salt
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HATU (0.209g) was added to a stirred mixture of the product from step (vi) (0.19g), (1-
methylpiperidin-4-yl)methanol (0.142g), and Hunig's base (0.3ml) in DMF (6ml) at rt.
The mixture was stirred for 24h then purified by RPHPLC, to give a gum (130mg). The
gum was dissolved in MeCN (5ml) and saccharin (52mg) added and the solution
evaporated under reduced pressure, triturated with ether and filtered to give the title
compound as a solid, 173mg.

"H NMR DMSOQ-d6: & 7.65-7.56 (m, 4H) ; 7.17 (d, 2H) ; 6.98 (d, 2H) ; 6.70 (s, IH) ; 6.43
(s 2H); 3.93 (d, 2H) ; 3.62 (s, 2H) ; 3.31-3.23 (m, 2H} ; 2.91-2.81 (brm, 2H) ; 2.71 (s, 3H)
;2,20 (s, 3H) ; 1.85-1.75 (m, 3H) ; 1.45-1.33 (m, 4H) ; 1.20-1.11 (m, 2H) ; 0.81 (t, 3H)
LC-MS n/z 458 nultimode -+

Example 96
4-(Pyrrolidin-1-yl}butyl 2-(4-(2-amino-4-(butylamino)-6-methylpyrimidin-5-
ylthio)phenyljacetate, saccharin salt

N™ SN

)l\[/)\N/\\/\
S H
\©\jl 9

The title compound was prepared via the method of example 95, using the product of step
(vi) (180mg) and 4-(pyrrolidin-1-yl)butan-1-ol (149mg), to give a solid, 189mg.

'H NMR DMSO0-dé: & 7.65-7.55 (m, 4H) ; 7.17 (d, 2H) ; 6.97 (d, 2H) ; 6.66 (s, 1H) ; 6.41
(s, 2H) ; 4.04 (t, 2H) ; 3.61 (s, 2H) ; 3.27 (m, 2H}) ; 3.08 (brm, 2H) ; 2.20 (s, 3H) ; 1.91 (s,
4H); 1.65-1.58 (m, 4H) ; 1.44-1.37 (m, 2H}; 1.20-1.07 (m, 2H) ; 0.81 (t, 3H)

LC-MS n/z 472 multimode +

Example 97
4-(Dimethylamino)butyl 2-(3-((2-amino-4-(butylamino)-6-methylpyrimidin-5-
yDmethyl)-4-methoxyphenyl)acetate, saccharin salt
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HATU (382 mg) was added to a stirred solution of the product from example 83 step (iv)
(300 mg), 4-(dimethylamino)-1-butanol (196mg) and triethylamine (0.233ml) in DMF
(3mL). The mixture was stirred at rt for 1h and then diluted with MeCN (2mL) and
s purified via RPHPLC. The purified product was dissolved in MeCN (1mL) and saccharin
(14.84mg) was added and the solution was stirred for 10min. The solvent was evaporated
under reduced pressure and the residue was triturated with diethyl ether to give the title
compound as a white solid, 31 mg.
THNMR DMSQO-d6: 6 7.66 - 7.55 (m, 7H), 7.10 (dd, 1H), 6.96 (d, 1H), 6.72 (d 1H), 4.00
10 (t,2H), 3.83 (s, 3H), 3.68 (s, 2H), 3.53 (s, 2H), 3.42 - 3.33 (m, 2H), 3.02 - 2.93 (m, 2H),
2,71 (s, 6H), 2.10 (s, 3H), 1.68 - 1.51 (m, 4H), 1.47 (g, 2H), 1.27 - 1.15 (m, 2H), 0.85 (t,
3H)
LC-MS nv/z 458 multimode +

15 Example 98 .
Methyl 2-(3-((2-amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)-4-

methoxyphenyl)acetate

ﬁa
Nl B N
H
O\
o
\O

A solution of boron tribromide (13.95ml, 1M in DCM) was added portionwise over 30min
20 to a stirred suspension of the product from example 83 step (iv) (1g) in DCM (15mL} at 0

°C. The suspension was allowed to warm to rt and stirred for 5h. The suspension was

cooled to 0°C and then McOH (10mL) and 4M HCI in dioxanc (2mL) were added and the

mixture stirred for 1h, The solvent was evaporated under reduced pressure and the residue
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was purified by flash silica chromatography (5% MeOH/DCM) to give the title compound
{minor product) as a white solid, 51 mg.

111 NMR DMSO-d6: 5 9.81 (s, 1H), 7.51 (s, 1H), 6.99 (s, 2H), 6.92 (dd, 1H), 6.79 (d,
1H), 6.70 (d, 1H), 3.63 (s, 2H), 3.55 (s, 3H), 3.47 (s, 2H), 3.38 - 3.33 (m, 2H), 2.16 (s,
3H), 1.53 - 1.41 (m, 2H), 1.28 - 1.16 (m, 2H), 0.85 (1, 3H)

LC-MS mv/z 373 multimode +

Example 99
Methyl 2-(3-((2-amino-4-(butylamino)-6-methylpyrimidin-5-yl)meth yl)-4-
hydroxyphenyl)acetate

)
H
O\
ol
HO

A solution of boron tribromide (2.51ml, 1M in DCM) was added portionwise over 30min
to a stirred suspension of the product from example 83 step (iv) (300mg) in DCM (5mL) at
0 °C. The suspension was allowed to warm to rt and stirred for 3h. A further portion of
boron tribromide (1.674ml, 1M in DCM) was added and the mixture stirred at 1t for a
further 2h. MeOH (2mL} and 4M HCI in dioxane (2mL) were added and the mixture
stirred for 1h. The solvent was evaporated under reduced pressure and the residue purified
by RPHPLC, to give the title compound as a white solid, 27 mg.

lH NMR DMSQO-d6: & 9.65 (s, 1H), 6.87 (dd, 1H), 6.76 (d, 1H), 6.66 (d, 1H), 6.05 (t, 1H),
5.61 (s, 2H), 3.56 (s, 2H), 3.54 (s, 3H), 3.43 (s, 2H), 3.26 - 3.20 (m, 2H), 2.06 (s, 3H),
1.43 (g, 2H), 1.21 (sextet, , 2H), 0.84 (t, 3H)

LC-MS m/z 359 multimode +

Example 100
(S)-2-(1-Methylpiperidin-4-ylethyl 2-(4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-
methylpyrimidin-5-yl)methyl)-3-fluorophenyl)acetate, saccharin salt
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HATU (175mg) was added to a stirred solution of the product from example 74 step (ii)
(150 mg), 2-(1-methylpiperidin-4-yl)ethanol (110mg) and triethylamine (0.107ml} in
DMF (2 ml). The mixture was stirred at rt for 1h and then diluted with McCN (3ml). The
5 solution was purified by RPHPLC, the resulting gum was dissolved in MeCN (0.5mL) and
saccharin (11.72mg) was added and the solvent evaporated. The residue was triturated with
dicthyl ether to give the title compound as a solid, 22 mg,
lH NMR DMS0-d6: 5 7.67 - 7.55 (m, 5H), 7.12 (d, 1H), 6.99 (d, 1H), 6.92 - 6.82 (m,
3H), 4.41 - 4.29 (m, 2H), 4.11 - 4.04 (m, 2H), 3.81 (s, 2H), 3.67 (s, 2H), 3.42 - 3.37 (m,
10 2H), 2.80 - 2.69 (m, 2H), 2.67 (s, 3H), 2.08 (s, 3H), 1.84 - 1.75 (m, 2H), 1.67 - 1.49 (m,
6H), 1.48 - 1.38 (m, 2H), 1.37 - 1.06 (m, 6H), 0.81 (t, 3H)
LC-MS nv/z 516 multimode +

Example 101
15 2-(4-Methylthiazol-5-ylethyl 2-(4-((2-amino-4-(butylamino)-6-methylpyrimidin-5-
yl)methyl)-3-methoxyphenyl)acetate

The title compound was prepared using the method of example 89 step (vii), using the
product of example 89 step (vi) (150mg) and 2-(4-methylthiazol-5-yl)ethanol (60mg) to

20  give the title compound as a gum, 10mg.
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1H NMR DMSO-d6: & 8.80 (s, 1H), 6.84 (d, 1H), 6.69 - 6.58 (m, 2H), 5.98 (1, 1H), 5.64
(s, 2H), 4.18 (1, 2H), 3.81 (s, 3H), 3.59 (d, 4H), 3.27 - 3.16 (i, 2H), 3.07 (1, 2H), 2.27 (s,
3H), 1.99 (d, 3H), 1.44 - 1.34 (m, 2H), 1.28 - 1.11 (m, 2H}), 0.83 (t, 3H)
LC-MS m/z 484 multimode +

Example 102
4-(Dimethylamino)butyl 2-(4-((2-amino-4-(butylamino)-6-methylpyrimidin-5-
yDmethyl)-3-hydroxyphenyl)acetate

NH

by

0

-~ r\\'\/\/\o OH
The title compound was prepared using product of example 79 step (i) (80 mg) and 4-
(dimethylamino)butan-1-ol using the general coupling method of example 74 step (iii). The
product was purified by RPHPLC to give the product, 25 mg.
'H NMR DMSO-d6: § 6.73 - 6.64 (m, 2H), 6.534 - 6.46 (m, 1H), 5.57 (s, 2H), 4.00 (t,
2H), 3.54 (s, 2H), 3.49 - 3.40 (m, 2H), 3.26 - 3.16 (m, 4H), 2.19 - 2.11 {m, 2H), 2.07 (s,
6H), 1.60 - 1.48 (m, 2H), 1.47 - 1.28 (m, 4H), 1.26 - 1.14 (m, 3H), 0.83 (t, 3H)
LC-MS nm/z 444 APCI+

Example 103
(1-Methylpiperidin-4-yl)ymethyl 2-(4-((2-amino-4-(butylamino)-6-methylpyrimidin-5-
yl)methyl)-3-hydroxyphenylacetate, di-trifluoroacetic acid salt

A
)
H
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repr esent swa JhosdsAgEN atomor a Cl-C3 al kyl group; R4 rRpi@s®Bhsisss

175

The title compound was prepared using product of example 79 step (i) (90 mg) and (1-

methylpiperidin-4-yl)methanol using the general coupling method of example 74 step (iii).

The product was purified by RPHPLC to give the product, 15.4 mg.

'H NMR DMSO-d6: § 12.32 - 12.11 (m, 1H), 10.04 - 9.86 (m, 1H), 9.40 - 9.18 (m, 1H),
s 7.92-7.78 (m, 1H),7.57 - 7.42 (m, 2H), 6.80 - 6.69 (m, 2H), 6.65 - 6.54 (m, 1H), 3.91

(s, 2H), 3.63 (s, 2H), 3.55 (s, 2H), 3.45 - 3.29 (m, 4H), 2.97 -2.79 (m, 3H), 2.79 - 2.70

(m, 3H), 2.18 (s, 3H), 1.90- 1.76 (m, 2H), [.52 - 1.29 (m, 4H), 1.27 - 1.14 (m, 2H),

0.85 (t, 3H)

LC-MS mv/z 456 APCI +

Biological Assay

Human TLR7 assay

Recombinant human TLR7 was stably expressed in a HEK293 cell line already stably
expressing the pNiFty2-SEAP reporter plasmid; integration of the reporter gene was

15 maintained by selection with the antibiotic zeocin. The most commeon variant sequence of
human TLR7 (represented by the EMBL sequence AF240467) was cloned into the
mammalian cell expression vector pUNQ and transfected into this reporter cell-line.
Transfectants with stable expression were selected using the antibiotic blasticidin. In this
reporter cell-line, expression of secreted alkaline phosphatase (SEAP) is controlled by an

20 NFKB/ELAM-1 composite promoter comprising five NFkB sites combined with the
proximal ELLAM-1 promoter. TLR signaling leads io the translocation of NFkB and
activation of the promoter results in expression of the SEAP gene. TLR7-specific
activation was assessed by determining the level of SEAP produced following overnight
incubation of the cells al 37°C with the standard compound in the presence of 0.1% (v/v}

25 dimethylsulfoxide (DMSO). Concentration dependent induction of SEAP production by
compounds was cxpressed as the concentration of compound which produced half of the
maximal level of SEAP induction for that compound (pEC50). The results obtained are

shown in Table 1 following,
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24 8-nenbered saturated heterocyclic ring conprising at |east one
ring group 0, S(0)j, or NR25, or 181 R15 and RI6 together with the
nitrogen atomto which they are attachetf8 orma 3- to 8- nenbered
saturated heterocyclic ring conprising a ring nitrogen atom and
optionally one or nore further ring heteroatons i ndependently

sel ected fremOyM®gen, oxygen, sul phur and sul phonyl, the

het erocyclic ring being optionally substituted by one or nore
substituents independently sel ected from hal ogen, cyano, S(0)dR27,
OR27, CO2R2y, %Zmé&é(fg}ﬂ%&h) S02NR27R28, CONR27 R28 NR27 R28 , NR27
SO2R29 , NR27 8 , Cl-C6 hal oal ky}~I C3-C8 cycl oal kyl, C1-C6 al kyl,
aryl and heteroaryl, the latter four Eﬁoups bei ng optionally
substituted by one or nore substi tugu*%s i ndependently sel ected from
hal ogen, cyano, S(0)1R30, OR30, R3ON S02NR30R31, CONR30OR31 and
NR30R31; 10 R17 represents hal ogen Cl- C3 hal oal koxy, CO2R32,
S(0) gR32, OR32, s02NR32R34, cON , 2....33, NR32CO2R33,
NR32COR34 or a 3- to 8-nenbered sat ukat ed heterocyclic ring
conprising a ring group NR35; a, b, & f, g, ¥ t, v, wand z each

i ndependently represent 0, 1 or 2; R18, R26, 1229 and R33 each

i ndependént M)¢El8present a Cl1-C6 al kyl or C3-C6 cycl oal kyl 15group;

R13, R19, 0, R2 4 { 1R allifihioR31, R32 and R34 each
i ndependent iqpéeﬁ?i%%]n%éﬁy%lr ?ééﬁmgt%omlors a Cl-C6 al kyl or C3-C6
cycl oal I cyl _group; an& R36 represents a hydrogen atomor a Cl-C3

al I cyl gi mpR B faceuti cal |y acceptable salt thereof 20 2. A

conpound acc:}%ng to claim1, wherein Rl represents Cl1-C6 al kyl. 3.

A compound acgerding to claim1l or claim2, wherein R3 represents a
hydr ogen ato %' 4. A conpound according to any one of the preceding
clains, wherein R4 eﬂﬁjesents Ca-Cs al kyl optionally substituted by
one or nore su M uent's i ndependently sel ected from hal ogen,

hydroxyl, Cl-CH af knry, Cl-Cs al kylgt hi o and, C3; X3 COOR®
N1 020 C Y
X _R° R*
COOR’ 1y o (R, (Ib);

10 R3 represents a hydrogen. atom orx 2 C1-Cj alkyl group;
R4 represents,

(i) C3-Cgcycloalkyl, C1-Cg alkyl, C2-Cg alkenyl or C»-Cg alkynyl, each of whick
may be optionally substituted by one or more substituents independently
selected from halogen, hydroxyl, C1-Cg alkoxy, C1-Cg alkylthio and

15 C3-Cg cycloalkyl, or

(i) agroup



182 2 5. A conpound according to any one of the preceding clains,
wherein R represents a group of fornulhg(la), 6. A conpound
according to claim5, wherein X represents Cl-12, X2 represents a
bond and R5 represents a hydrogen atom 7. A conpound according to
claim5 or claim6, whereinj is 1 and R7 represents hydrogen,

hydr oxyl, fluorine or nethoxy.g;;ﬁ&. A conpound according to any one

of clainms 1 to 4, wherein 122 repre Chl,)g-@Houp of formula (lb). 9.
A conmpound according to claim g, whdrein Z represents C2-C6 al kyl ene.

represents NR12, >N-00R12, NR12CO¢b
according to any one of clains 8 f{ , Wherein Y1l represents Cl-C6
al kyl ene. 20 12. A conpound accord to any one of clainms 8 to 11,
wherein A represents a nonocyclic or biggyclic C6-Cto aryl selected

from phenyl. 13. A conpound according t% any{lshe of clains 8 to 12,

wherein R 8 rep iv%foﬁ,‘g{ %} % i,cc:lGis 6,5 Iaclnkzyalnd eacfi%t m&pg&g&ﬁ}&gﬁeéﬁﬁ %glioé@x 2kt

claim 1 being,®

2- (34(3- (2- Ani ; - ' .
2 (915 (2 P e o RNl AR AP st o
2 (4 ((3- (25 el ok oP s TP hgh APk BRLPHE T~ o

s X andX'each independently represent a bond or an oxygen or suiphur atom;

N- SO2R12. 11. A conpound

R5 and Rsa each independently represent a hydrogen atom or a C1-Cj alkyl group;
R’ represents a C1-Cg alkyl group optionally substituted by one or more substituents
independently selected from halogen, cyano, hydroxyl, C1-Cj alkoxy, methylsulphonyl,
methylthiazolyl and NRmR1 1, or R6 represents a saturated heterocyclic ring optionally

1o substituted by C1-Cg alkyl;
jislor2;
each R7 independently represents a hydrogen or halogen atom or a2 hydroxyl, methyl,
cyano, halomethoxy or methoxy group;
Z1 represents a C3-Cg alkylene or C3-Cg cycloalkylene group; 7

s X represents NR 1% SN-COR'2, CONR', NR%c0, SO,NR'2, >N-50,R', NR 2505,

Boonr', 5(0), or 05

NRZcoNRY orNR
pis0,lor2;
Y1 represents a single bond or Cj-Cq alkylene;
A represents 2 monocyelic or bicyelic Cg-Cig axyl or a monocyelie or bicyelic

20 Cs-C12 heteroaryl group containing ) to 3 ring heteroatoms;
R.a represents a C1-Cg alkyl group optionally substituted by one or more substitnents
independently selected from halogen, cyano, hydroxyl, NR1 OR11 and C1-Cy alkoxy;

nis0,1or2;
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C3-Cé cycloalkyl group, the latter two groups being optionally substituted by one or more

substituents independently selected from NR! SRIG and Rﬂ, or

iz, . . vy
R is a Cy~Cg alkylene which may be linked to a carbon atom within a C,-Cg alkylene
15 group Z' 5o asto form a saturated 4- to 7-membered nitrogen-containing ring;

14 22 35 .
R ,R and R each independently represent a hydrogen atorm, COlea, S(O)WR1 8,

19
COR ”, oraCy-Cgalkyl, C-Cg alkenyl, C5-Cg alkynyl or C3-Cg oycloalkyl group,
each of which may be optionally substituted by one or more substituents independently

selected from halogen, cyano, OR™ and NR”" 21;

15 16 .
20 R and R each independently represent a hydrogen atorn, a 3- to 8-membered saturated

heterocyclic ring comprising at least one ring group O, S(0), or NRZZ, C1~Cg alkyl or
C3-Cg cycloalkyl, the latter two groups being optionally substituted by one or more
substituents independently selected from halogen, cyano, S(O)aR23, OR24, COzR24,
oC(OR™, SONRMR®, coNR?'R%, NRZ'RY, NR¥50.8 %, NR2COR™, or23-10

25 8-membered saturated heterocyclic ring comprising at [east one ring group O, S(0)}, or

NRZS, or
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(4- (et hyl salt drfyg, hpme,nvh:)cm Qe indépBndenitPRpRicad, dQ} et hyl ) phenypacet at

€, 18 26 .29
R L,R™, R and R each independently represent a C1-Cg alkyl or C3-Cg cycloalkyl

y
Me
I
me

y
2-
2-
f

s group,

19 20 .21 23 _24 25 2
RZ,RY, % R R R% R 27 R% 2% %L %2 and R* each independently

represent a hydrogen atom ox a Cy-Cg alkyl or C3-Cg cycloalkyl group; and

36
R represents a hydrogen atom or a C1-C3 alkyl group;

or a phammnacentically acceptable salt thereof,

20

2. Acompound according to claim 1, wherein R! represents C-Cg alkyl.,
3. A compound according to claim 1 or claim 2, wherein R3 represents a hydrogen atom,

25 4. Acompound according to any one of the preceding claims, wherein R4 represents
C1-Cg alkyl optionally substituted by one or more substituents independently selected from

halogen, hydroxyl, C1-Cg alkoxy, C;-Cg alkylthio and C3-Cg cycloalkyl.



Met hyl : _ :
2- (4-(04-(3-(2-am no-4-nmet hyl-6- (pentyl am no) pyri mdin.-5-yl)ProPyl)-

2- nor phol i ncacet am do) net hypphenypac%t1 e, Met hyl
2- (44(N-(3-(2-am no-4- et hyl- 64ent yl ani 1fo) pyri m di n-511) Pron4) - 2<4-
20 phenyl pi peri di n-1-yDacet am do) met hyl ) phenypacet at e, Met hyl

2- (4- (0?7435 ( % @Mpdtnd'acBaliny tcraﬁfv bREsTtibe fREdeding Blyifrs/Wiskrdin R deppsenpyal ) - 2-
(pi peridin-1-yl)acetam do) net hyl ) phenypacet at e, (S) - Met hyl

2- (442- am n@ovp df forayby @)y pent an- 2- yl am no) - 6-r net hyl ori m di n- 5-

yl ) met hyl ) - 3- net hoxyphenyl ) acet ate, 25(S)- Met hyl

2-(4-((2-am no-4- (| -hydroxyhept an- 3-yl am no) - 6- met hyl pyri m di n- 5-

- ] . T 2
5 48 2 am o ATHLER g B SCporcin KPR el Uit X represents g bond

yl) met hyl ) - 3-.ngt hoxynh tate, (8) - Met hyl
2- (44( 2- ami H6- ff%e%%fggi@%% an- 3-ylat ni no) - 6- met hylpyri m di n- S30yl )

met hyl ) - 3-fl uor opl xenyl ) acet at e, Met hyl

2- (442- am no- 4- et hyl - 6- (pentyl ar ai no) pyri m di n-5-yl ) net hyl ) phenyl)
acet at e, 7.2- AVedrivahd seetinyg ko claim 5 or claim 6, wherein jis 1 and R represents
2-(4-((2-am no-4-net hyl-6-(pentyl am no) pyrirai di n-5-

yOnet hyl ) phisaydges bgdratd, luotigsor mellwxy.Di et hyl at r ao) et hyl

2-(4-((2-am no-4-net hyl-6-(pentyl am no) pyri m di n-5-

y1) et hyl ) phenyl ) acet at e, 3- (D nmet hyl am no) pr opyI2
2- (4- (( 45 amg Nog dsRhublY heeBralig iny oAb tpaiRY I kd W, Wherel-R™ represents a group of
Anet hyl )Z‘E)hg%ypac%'t at e, g{@( 4- Met hyl pi perazitx-1-yl)ethyl

2- (44(2- am fipmdla@).hy1- 6- (pentyl am no) pyri m di n5-yl) met hyl ) phenyl ) ace
tate, Met hyl

2- (34(2-am no-4-net hyl-6- (pentyl am no) pyr ilm' clin-5-yl)nmethyl)-4-

hydr oxyphenyl ) : : - ene.
2-(44(2-am %o‘g%%@? ?cgy(dbngrﬁ g@yn.?grl‘foer&?r% ﬁlg%fsﬁl}t%%f)ﬁrﬁle 1hyI )-3- In
met hoxyphenoxy) acet at e, Met hyl

2-(4-((2-araino-4-(butyl am no)-6-nethyl pyrim di n35-yl ) met hyl ) phenyl )
acetate,;s  14.8)cbfepduyll according to claim 8 or claim. 9, wherein X represents NR
2-(3-((2-am no-4-0Q- w§ oxyhexan- 3_139 am no) - 6- met hyl p3Pri m di n- 5-

y1) met hyl ) - 4NicoRF o piRefEY Racal-8088 i s( 5) - Met hyl

2- (44(2-am no- 4- (1- hydr oxypent an- 2- yl am no) - 6- net hyl pyri t ni di n- 5-

yl ) met hyl ) phenypacet at e, (5) - Met hyl

2 (i (2 om0, (L OISR St B0V P TRbH POl o

C1-Cg alkylene.

20
12. A compound according to any one of claims 8 to 11, wherein A represents 2

monocyclic or bieyclie C¢-Cyg aryl selected from phenyl.

. 8
13. A.compound according to any one of claims 8 to 12, wherein R represents C1-Cs

25 alkyl.

14. A compound according to claim 1 being,
Methyl 2-(3-((3-(2-Amino-4-methyl-6-(pentylamino)pyrimidin-5
yl)propylamino)methyl)phenyl)acetate,



(S)-Methyl _ ' ST
2- (4- (( 2- ami no- 4- (1- hydr oxyhexan- 3- yl ami no) - 6- met hylpyrim di n-5- 20
ypmet hyl) - 3-f1 uor ophenyl ) acet at e, Mef gy |

2- (44(2-am no-4- (butyl am no) - 6- net hyl pyri m di n-5-yOnet hyl ) - 3-

nmet hoxyphenyl) acet at e, (8) - Met hyl

2- (4- ((2- am nQyidhy 3 gqmm:hamﬂ—@‘(pamtylam)m@mdwﬁ-pyrl m di n-5-

yl ) met hyl ) -3-fl uor op hen 25(S) - Met hyl

2- (41(2- amﬂﬂ@ym@@?%ﬁ gﬁc%a%?l am no) - 6- met hyl Pyri mi di n-

yOret hyl ) - 3- ggmqjg pReakakR4-methyl- 6Ipeh/&ytah1yrio)pynmxdm 5-Y1)Pr0pyl)-2—
2-(4-((2-am no- g)gdia?xﬁ r)]r%ét%{rllq;glyyl am no) - met hyl pyri m di n- 5-
yl)nethyl)ptdenglbdm &

2-(4-((2:amn heg mm% i eﬁ Jerfnd)BicildimprilptapyD-a- S30
yl) et hyf)phe(r?‘f/lfalt}“glce(Jt;btfht)jX(é Vet Y @-@ 9

2- (44(N-( 3- ((ﬁnahylmé)acm@m@h@@%@aﬁﬁﬁtﬁo) pyri mi di n-5-yl ) propyl) - 1-

L P AR
(met hyl t hi ommemmmbmﬂmm)n)mghﬁmmy dinge?-eay o %éhy

2 (a2 am no- el gy o VDML 1 200000 B AN e SyDprops) -
e o
s o e ) et h OB - R e i ygR-2-6
(pent yl ar ni RoA Ryt gy Disenlbanst at e |
g; ésr:\/ﬂgﬂp?g%%{wﬁ Wﬂ&@@?@é—ﬂﬁﬁ{( s 4- .rret wa(‘lis Ete;]tylam n

2- (44( 2- lh
yufmt ﬁw Y Iron h S yﬁnnﬁgﬁ%ﬂ% m&Moyxﬁetﬁyl)phéxy) @tate,

2444( 2- ani no4- Wﬁ{%@rﬁéﬂ@m I not%;l()p(gwmlﬁmgg)pynwdm 5-yDpropyl)-2-(4-
32/| % T(BE gygz gRﬁg@ﬁ@%&%ﬁ,&op@é{E arﬂill&r%jﬁ’:eﬂiﬂg)henyl)acetatc
yOnet hyl ) pheny patied 242 ((N-(3- (2-am1no 4-methyl- (pcnty]ammo)pymmdm-S -yDpropyl)-2-((2-
hydroxycthyl)(meﬂlyl)ammo)aceta.rmdo)mcthyl)phenyl)ace.tate,
Methyl 4-((3 -(Z-amino-4-methyl-6-(pentylamino)pyrimidin—5-yl)propyl) (3-(2-
20 methoxy-2-oxoethyl)benzyl)amino)-4-oxobutanoate,
Methyl 2-(3-{(N -(3-(2-amino-4-methy1—6-(pcntylamino)pyrhnidin-s-yl)pmpyl)-4-
(dimethylamino)butanamido)methylphenyl)acetate,
Methyl 2-(3-((N-(3-(2-amino-4-methyl-6-(pentylamino)pyrimidin-5-
yDpropylmethylsutfonamido)methyl)phenylacetate,
25 Methyl 2-(3-((N-(3 -(2—aminn-4-methy1—6-(pentylamino)pyrinﬁdin—5-5r1)propyl)-1-
methyl-1H-imidazole-4-sulfonamido)methyl)phenyl)acetate,
Methyl 2-(4-(N-(3 -(2-anﬁno-4—meﬂ1y1-6-(pentylamino)pyrimidin-S-yl)propyl)—Z-((Z-
methoxyethyl)(methyl)amino)acetamido)methyl)phenyl)acetate,
Methy] 2-(3-(N-(3-(2-amino-4-methyl-6-(pentylamino)pyrimidin-5-ylpropyl)-3-
10 (dimethylamino)propanamido)methylphenylacetate,
Methyl 2-(3-((4-(2-amino-4-methyl-6-(pentylamino)pyrimidin-5-
yDbutylamino)methyl)phenyl)acetate,
(8)-Methyl 2-(4-((3 -(2-amino—4—(1-hyd.roxyheptan—S-ylanﬁno)-ﬁ-methylpyﬁmidin-s-

yl)propylamino)methyl)phenyl)acetate,



15( 1- Met hyl pi peri di n-4-yl ) et hyl

2-(4-((2-am no-4- et hyl-64ent ylam no) pyri m di n-

5-yl ) met hypphenypacet ate, 4-(Pyrrolidin-1-Dbutyl

2- (44( 2- ar ai no- 4- net hyl - 6- (pent yl ani no)#yri ni di n- 5-

yOret hyl ) phenyl ) acetate, (1-(2-Methoxyethyl) pi peridin-4-yl)nethyl

2- (442- am no- 48yelethyl 2-G((2Q3-(2-amino-4-(1-hydroxyheptan-3-ylamino)-6-methylpyrimidin-
oAU AR e TNV R R

2- (4- (( 2- anbaquényTeldyt-LritdneMadyReiRalyiithd)psinidin-5-

5-yOret hyl ) phenypacet at e,

4- (1, 1- Di oxYluesthilphenyDans®ts n- 4- y1) but y1(4- ([ 2- ani no- 4- net hy1- 6-

(pent yl api no) AidiGLA= Bk L,&m‘% 1.@1(@3}5%)@ r9dindSymidaiyEml | nobut yl
2-(4-(( Zgnarri ng\ﬁ@r%gt 35? 6-1%%:3nt y y3rri no) pyr F{?nfasgf n- 5:‘5554

yl ) met hyl ) pethgsypbeDenetate, 2- (1- Met hy 1pi peri di n-4-y1) et hyl

2- (44(2-am no-4: hy J 765 (:Rent :!t]ﬁ"l:rb-.- o S Himidin-5-vDmethyl)-3-
5-y1) et hyppheﬁ%@gzgﬁg%éﬁg?g%rl di % yﬂﬁn%gh};}frm in-5-yhmethy)
2- (4- (( 2- anflmgephengifabetde,6- ( pent yl am no) Pyri m di n-5- 30

et Ty ) P b0k T ariho-u DR R AR Bl by

E gemflhalm D&Qa@&gi}ﬂ‘iegmklc?aty,%n}et hyl ) phenypacet at e,
- i peridin-4; . o )
- (442- A no- AMEBHCRAA GG SBmRArR Y PSR Byrimidin-S-yDpropylaming) 2-

yl ) met hyl )pgﬁgﬁ@ %ﬂhﬁa%mte,lm (S)-4-(Di met hyl am no) but yl
2- (44(2-am no-4- (1- hydr oxypent an- 2- 371am no).- Q- , ..
met hyl pyri ni di Mczy%ée« %ﬁ@ﬁwﬁ‘gfi—é&w@?ﬁmo pyrimidin-5-
ylpropylamino)methyl)phenoxy)acetate,
15 Methyl 2-(4-((N-(3-(2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yDpropyl)-2-(3-
(4-(methylsulfonyl)phenyl)pipetidin-1-yl)acetamido)ymethylyphenyl)acetate,
Methy] 2-(4-((N-(3-(2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)propyl)-2-
morpholinoacetamido)methyl)phenylacetate,
Methyl 2-(4-((N-(3-(2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)propyl)-2-(4-
20  phenylpiperidin-1-ylacetamido)methyl)phenylacetate,
Methyl 2-(4-((N-(3+(2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)propyl)-2-
(piperidin-1-yl)acetamido)methyl)phenyljacetate,
(S)-Methyl 2-(4-((2-amino-4-(1-hydroxypentan-2-ylamino)-6-methylpyrimidin-3-
yl)methyl)-3-methoxyphenyl)acetate,
25 (S)-Methyl 2-(4-((2-amino-4-(1-hydroxyheptan-3-ylamino)-6-methylpyrimidin-5-
yDmethyl)-3-methoxyphenyl)acetate,
(S)-Methy! 2-(4-((2-amino-4-(1-hydroxyhexan-2-ylamino)-6-methylpyrimidin-5-

ylymethyl)-3-methoxyphenyl)acetate,
(S)-Methyl 2-(4-((2-armnino-4-(1-hydroxyheptan-3-ylamino)-6-methylpyrimidin-5-
30 yDmethyl)-3-fluorophenyl)acetate,
Methy] 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-S-yl)methyl)phenyl)
acetate,
2-Morphelinoethyl 2-(4-((2-amino-4~methyl-6-(pentylamino)pyrimidin-5-
yDmethyl)phenyl)acetate,



(S)-(1-Met hyl pi peridin-4-yl)nethyl

2- (4- ((2-am no- 4- (1- hydr oxypent an- 2- yl ami no) - 6-

nmet hyl pyri m di n-5-yl ) net hyl ) - 3- net hoxypliuﬁﬁyl )acet at e,

(1- Met hyl pi peri di n-4-yQret hyl

2-(4((2-am no-4-(3utylam no)-6-nmet hylpyrim dln-5-

yl) et hyl) - 3- PSS Y (S-anftiold2 L4-Geftythmitlo din-5-
2-(4-((2-arai %Eﬂ}-%%ut yla%?ﬁgg(ﬁeﬁnﬁﬁlﬁ%%gi ddg)ﬁﬂg%m o3

y1) met hy1) - shmethriiphempbheceiats acet at e, (S)- (1- Met hyl pi peri di n- 4- yOret hyl

2-(4- ((2- ani : - SN

et hy pyr m o SOLR MBI (o e L b tambglovipidin

2- (442- am nghrethdlyphergiacetdiex an- 3- yl ami no) - 6- net hyl pyrim dln-5-

P11 R 2" i oa CRRPRARRT OBl  F S R Rt B A ot
net hyl pyri ngl)nethpbphbpyirtdate,) - 3- hydr oxyphenypacet ate, 15Met hyl
2-(44(2-am no-4- tyl am no) - 6- | I m di n; 5-yl t hyl) 5 3-

hy ((j r o§< yp 221 n 3 F) g&éﬁ’%é@%éﬁ (@%’ﬁ% IY(P %ﬁ%ﬁ@ﬁ%ﬁg 'H?me%ﬂ?"g”
2-(4-((2- a%ﬁﬁﬁgﬁén‘iﬁé@fa%yhexa”' 3- 3dani no) - 6-

met hyl pyri m di n- met hyl ) - 3- hydr.oxyphenypacet af e
4- ( pgr % i di n-ethyl quﬁ(ﬁ-az%llm%-tt-me yl-6-(pglnit)ylarmzc%pynmlﬁmd-yl)methyl)-3-

2- (442- ayi nQ-4- ) -6-nmethyl pyrimdin-S- 20

yl §rret h)a/ﬂ - &eﬁ?@g%b%%%cet ate, y( gi Met hyl

2- (13- (( 2- ami noMathyl2-(y(R-srippdributslaping, meﬂaalpmmm-ﬁvl)wﬁhv%b&nﬂl 5-
y1l) net hyl) - AL hoxyphenyl ) acet at e,
(S)-(1-Met hylpi peri di n-4-y1) net hyl o
2- ( 4- ( ( 2- anbaoi M chyh -3 pmirtopd-Erligdmpeyiixan-3-ylamino)-G-methylpyrimidin-5-

met hyl pyri myg&lg&lysﬁ_xjﬁuro%tpg%%ﬁgt% c}/l ) acet at e,
15 (S)-Methyl 2-(4-((2-amino-4-(1-hydroxypentan-2-ylamino)-6-methylpyrimidin-5-

yDmethylphenyl)acetate,
(S)-Methyl 2-(4-((2-2mino-4-(1-bydroxyhexan-2-ylamino)-6-methylpyrimidin-3-
yDmethy!phenyl)acetate,
(8)-Methyl 2-(4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-methylpyrimidin-5-
20 yDmethyl)-3-fluorophenyl)acetate,
Methyl 2-(4-((2~amino-4-(butylamino)-6-methylpyrimidin-5-ylymethyl)-3-
methoxyphenylacetate,
(S)-Methyl 2-(4~((2-amino-4-(1-hydroxypentan-2-ylamino)-6-methylpyrimidin-5-
yhmethyl)-3-fluorophenyl)acetate,
25 (S)-Methyl 2-(4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-methylpyrimidin-5-
yDmethyl)-3-methoxyphenyl)acetate,
(S)-Methy! 2-(4-((2-amino-4-(1-hydroxyhexan-3-ylamino)-6-methylpyrimidin-5-
yDmethylphenyljacetate,
(S)-Methyl 2-(4-((2-amino-4-(1-hydroxyheptan-3-ylamina)-6-methylpyrimidin-5-
50  yl)methyl)phenyDacetate,
Methyl 2-(4-((N-(3-(2-amino-4-methyl-6-(pentylamine)pyrimidin-5-y)propyl)-1-
methylpiperidine-4-carboxamido)methyl)phenyl)acetate,
Methyl 2~(4~((N-(3-(2-axaino-4-methyl-6-(pentylamino)pyrimidin-5-yl)propyl)-2-
(methylthio)acetamidoymethyl)phenyl)acetate,



254- (Pyrrolidin-1-yl)butyl

2- (4- ((2-am no- 44but yl ar 2i no) - 6- met hylori m di n- 5-

yl) met hyl) phenyl ) acetate, (1-Methyl Py #) ridin-4-yl)nethyl
2-(3-((2-am no-4- (butyl am no) - 6- net hy ﬁf;yri m di n- 5-

yOnet hyl ) - 4- met hoxyphenyl )acetate, 4-(Pyrrolidin-1-yl)butyl. 2-(3
4(2- am no- 4- ngkive (- ShREI4NQHgE ok y Bt diaifo)-Gamethylpyrimidin-5-
yOnet hyppl i enyI ace ate !63531 Met hyl pi peri di n-4-yl) net hyl

2- (3- ((2- anyhrae G‘}?@ﬁ?%%nbao) Primdin-

5-yl ) met hyl ) pgﬁg%gf)z%qg%ﬁm 4 Rexifin- G%ei{%ﬂidﬁﬁh@ﬁ?rﬂﬂﬂﬁ%tﬂimethyl) -4

2-(44(2-arnin xyhexan- 3-'yl am no) - 6-
met hylpyri nmdﬂhm'}@hW))ﬁmtathl) 3-fl uoroPhenypacet ate, 188

S) - 4- (4-Met hyld I - -6-
(2 %442(aFn no- ¥4’ @?&g{h roxyL%ﬁ%ﬁlﬁgﬂg}# 12'(4'( a.rmno4meﬂ1y16
met hyl pyr i n@nﬂyhﬂmob@ymmﬂdm&ﬁ)yl)ﬁaeﬂbd)phmﬂ)ﬁeﬂgm) acetate, (3)-Methyl
2-(4-42-am no- 4, 0 i 7 n=Bey:
et ot RS W 4 ke S AR o
2- (4- 02- am p8t)hethbbitehyycaa,- 6- net hyl pyr| m di n- 5- Anet hyl ) - 3-
o 22?2252&;5; ) %%oﬁ@g‘fz&?«m L0508 Bl RS Tl yhitddiRyt V!
met hyl pygi r’njﬂ%.,4 ﬁz) I yIREda,) - g met onyphenypaoet ate, 4thdroxybutyI
2-(4-02-am no ut amno- rret - 5- t e}
rre§ hoxypheny pat-osphelin yﬁ‘ygl @T%FDW%OS%W%dEE)
2-(44(2-am Wmémg,%h@wlﬁgéwé}o) 6 nmet hyl pyri m di n- 5-

1-Methylpiperidin-4-yl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-

yDmethyl)phenyl)acetate,
15 (1-Methylpiperidin-4-yl)methyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-
S-yDmethyl)phenyDacetate,
4-(Pyrrolidin-1-yDbutyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-
yDmethyl)phenylacetate,
(1-(2-Methoxyethyl)piperidin-4-ylymethyl 2-(4-((2-amino-4-methyl-6-
30 (pentylamino)pyrimidin-5-yl)methyl)phenyl)acetate,
4-(4-Methylpiperazin-1-ylybutyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-
5-yDmethylphenyl)acetate,
4—(1,1-Dioxidoﬂﬁomorpholin—4—y1)butyl(4-{[2-anﬁno-4-methy1-6-
(pentylamino)pyrimidin-5-yl]methyl}yphenyl)acetate,
25 4-Morpholinobutyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-
" yDmethyl)phenyl)acetate,
2-(1-Methylpiperidin-4-yl)ethyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-
5-yDmethyl)phenyl)acetate,
Piperidin-4-ylmethyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-3-
30 yl)methyl)phenyl)acetate,
4-(4-(Dimethylamino)piperidin-1-ylybuty] 2-(4-{(2-amino-4-methyl-6-
(pentylamino)pyrimidin-5-yl)methyl)phenyl)acetate,
(1-Methylpiperidin-4-yl)methyl 2-(4-((2-amino-4-(butylaming)-6-methylpyrimidin-5-
yhmethyl)phenyl)acetate,



y1) xnet hyl ) - 3- met hoxyphenyl ) acet at e, 3- Hydr oxypr opyl
2-(4-((2-am no-4- (butyl am no) - 6- net hyl Pyri m di n-5-yl ) net hyl ) - 3-
met hoxyphenyl) acetate, 15(3)-4-(Di methyl.am no) butyl

2- (442- am no- 4- (| - hydr oxyhexan- 3-yl am no) - 6-

met hyl pyri m di n- 5- Aret hyl ) phenypacet at e,

(1- Met hyl pi per(Bpit-Didnesty)amend)ynityl 2- (4-((2—am1no-4 ~(1-hydroxypentan-2-ylamine)-6-

2- (4- (2- but di n- 5-

1 Uhi o) pheripraecrele- SR BIBAREY | Yot vi

2| § ﬁ42) aL ni nlo @-( 1&&{%&&@@%& A6y tHgY2-py((2-Adino el (1 iy Beox@@ntan-2-ylamino)-6-
10 en acet al e,

% ( 3- ((Fz) am%ﬁéylnwwfm-&lﬁél%};q%@%?m%ﬁ@ﬁﬂﬁé‘% n- 5-

ypnet hyl ) - 4- mg ?g él'}fﬂ@@@ RE8yl Mt(twmno—ﬂt (butylammo)—G-methylpynmdm-s-

2- (342- am no- 4- (but’ylam no) - 6- net hylpyri nicl 1n-5-yOnet hyl) - 4-
met hoxyphe nylbrpgbﬁ)—&-p@thomml)acetate

2- (34( 2- -54-
hygroﬁypﬁ?ngf))ﬁ?g?dtj&q( %%%Pﬁfpﬂ%%&ﬁ%{y@h&ﬂﬁS

2- (442- ar ai yﬂﬂmﬁhﬂ}ﬂh}@h@)@ﬂamﬂhﬁﬁta%ylam no) - 6-
met hyl pyri mM n@gﬁy Mg&?h’é‘%éh&f& - Jilnt@l PR R Y bR SA-ALifdroxyhexan-3-ylamino)-6-

2-+(4- Met hyl t hi
2- (442- afyi nadthylpstiyicsyhinethyedflugbphenyDatetdien4 30

Oret hyl 3rre acet | o\ i hyl
O A o AL o
yl ) met hyl) - i) ngﬁgw&l@gﬁmﬁm&m@ 4- (D et hyl ar ni no) but yl
2-(4-((2-am fog A)fA(fth c%h%ﬂ;?e%dﬁl-&ﬁfmeryyll gf(ﬁ-l(épalqulmm-a-hydroxypentan—2—ylamino)—6-

methylpyrimidin-5-yl)methyl)-3-hydroxyphenyl)acetate,
15 Methy) 2-(4-((2-amin -(butylamino)-6-methy1pyrimidin-5-yl)methyl)-3-

hydroxypheny})acetate,
(8)-4-(Pyrrolidin-1-ylbutyl 2-(4-((2-amino-4-(1 -hydroxyhexan-3-ylamino)-6-
methylpyrimidin-S-ylymethyl)-3-hydroxyphenyl)ecetate,
4-(Pyrrolidin-1-yl)outyl 2-(4-((2-amino-4-(butylamino)-6-methylpyrimidin-3-
20 ylymethyl)-3-hydroxyphenyl)acetate,
(S)-Methyl 2-(3-((2—amino-4-(1-hydroxypentan—2-y1amino)-G-mcthylpyrinﬁdin—S—
yl)methyl)-4-methoxyphenylacetate,
(S)~(1-Methylpiperidin-4-yl)methyl 2-(4-((2-amino-4-(2-hydroxybutylamino)-6-
methylpyrimidin-5-yl)methyl)phenyl)acetate,
25 4-(Pyrrolidin-1-ylbutyl 2-(4~((2-amino-4~(butylamino)-6-methylpyrimidin-5-
yDmethyl)phenybacetate,
(I-Methylpiperidin-4-yl)methyl 2-(3 ~((2-amino-4-(butylamino)-6-methylpyrimidin-5-
yDmethyl)-4-methoxyphenyl)acetate,
4-(Pyrrolidin-1~yDbutyl 2-(3 -{(2-amino-4-methyl-6-(pentylamino)pyrimidin-5-
30 yDmethyl)phenyl)acetate,
(1-Methylpiperidin-4-y{)methyl 2-(3 ~((2-amino-4-methyl-6-(pentylamino)pyrimidin-
5-ylmethyl)phenyl)acetate,
(§)-4-(Dimethylaminoybutyl 2-(4-((2-amnine-4-(1-hydroxyliexan-3-ylamino)-6-
methylpyrimidin-5-yDmethyl)-3-flucrophenyl)acetate,



yl) met hyD- 3- hydr oxyphenyl ) acetate, 189 or a pharmaceutically -
acceptabl e salt of any one thereof. 15. A conpound according to
claim1 being 4-(di methyl am no) butyl12-i1g44(2- am no- 4-

met hyl- 6- (pentyl am no) pyri m di n-5-yDr aet hyl ) phenypacetate, or a
pharmaceutical ly acceptable salt thereof. 16. A conpound according
to claim1 beig Mettiytpiieturinalnylhituty] Bad-((R-a@viro4d- (¢ dromrihesant3-ylamino)-6-
nmet hy1l- 6- ( pent yl am no) I m di n,5-vyenetl a Pherw )acetate. to 17. A
conmpound ac@éﬁﬂ?ﬁ&ﬁ@@%&ﬁﬂ‘%%@??%ﬁt&n%#&é ceutically acceptable
salt of 4- (digpif ¥4l irg (1 -hydroxypentan-2-ylamino)-6-methylpyrimidin-5-

2- (442- am no- 4@%& ﬁiﬂﬁ%t ylam (no) pyrim 5- yl)nethyl)phenypacet at e.
18. A pr oceximetayD-3-hedrpxyppenyhecet of a conpound of formula (1) or a
phar maceyt i calj 10h SR 4L (L RABRH-6asetiii@fviiftdinS A aletiyln3d
whi ch colrglrpri se%?y@ﬁaﬁg%t%&Z repr e(ge?ts a group of formula (la),
reacting a oetmpxyphehybhcetabynula (11) NH VLN COOH wherein X, X2',
R, R3, R4, R5,and.R . A 1 N -2 s irb 4 butdiatrined-6¢ onpound
of 20 formul a %ﬁ]ﬁmZ@Wﬁlg%ﬁ%gﬁ%hﬁls s{%uefi ned(bi %1 f or%ul a (1);
or 190 oAy lpfind)dines-yhmethyl)-3 Rieli®xyphBaylaceate, 1, R- 9 wherein n, A X

3, 41 Lk arg g S5l 9a G- ahtldHbfrytduine) ¥-hnfpyrimidin-5-yDmethyl)-3-
10 methoxyphenylacetate,
3-(Methylsulfonylpropyl 2-{4-((2~amino-4-(butylamine)-6-methylpyrimidin-5-
yDmethyl)-3-methoxyphenylacetate,
3-Hydroxypropyl 2—(4-((2-amino-4-(butylamino)-G-mcthylpyrimidin-S-yl)methyl)-B-

methoxyphenyl)acetate,
15 (S)-4-(Dimethylamino)butyl 2-(4~((2-amino-4-(1 -hydroxyhexan-3-ylamino)-6-
~ methylpyrimidin-5-yDmethylphenyl)acetate,
(1-Methylpiperidin-4-yDmethyl 2-(4-(2-amino-4-(butylaming)-6-methylpyrimidin-5-
yithio)phenyl)acetate,
4-(Pyrrolidin-1-yhbutyl 2~(4~(2-arnino-4-(butylamino)-6-methylpyrimidin-3-
20  ylthio)phenylacetate,
4-(Dimethylamino)butyl 2-(3-((2-axnino-4-(butylamino)-6-methylpyriroidin-3-
yD)methyl)-4-methoxyphenyl)acetate,
Methyl 2-(3-((2-amino-4-(butylamino)-6-methylpyrimidin-5-yl)methy)-4-
methoxyphenyl)acetate,
28 . Methy} 2-(3-((2-amino-4-(butylamine)-6-methylpyrimidin-5-yl)methyl)-4-
hydroxyphenyl)acetate,
(S)-2-(1-Methylpiperidin-4-yl)ethyl 2-(4-((2-atnino-4-(1-hydroxyhexan-3-ylamino)-6-
methylpyrimidin-5-yl)methyl)-3-fluorophenylacetate,
2-(4-Methylthiazol-5-yl)ethyl 2-(4-((2-amino-4-(butylarnine)-6-methylpyrimidin-5-
30 yDmethyl)-3-methoxyphenyl)acetate,
(1-Methylpiperidin-4-yl)methyl 2-(4-((2-amino-4-(butylamino)-6-methylpyrimidin-5-
yDmethyl)-3-hydroxyphenyl)acetate,
A-(Dimethylarnine)butyl 2-(4-((2-amino-4-(butylamino)-G-methylpyrinidin-5-
yD)methyl)-3-hydroxyphenyl)acetate,



conmpound of formula (V), 1R 8-011, where BY is as defined in formnula
(1); or (c) when R2 represents a group of fornmula (Ib) in which X3 :
represents NH and Y1 represents Cl-05 akhcyl ene, reacting a conpound
of formula (V1) NM N N (Rs)"Onl) wherein Y2 represents -(Cl-05
alkyl)j-Cal10, j is Oor 1, and A, n, X4, 12.5a, R8 and R9 are as
defined in ﬂde‘n?a SenOBielsONat dny ofd th@tof{ @), (b) or (c) carrying
out one or Ir)mre 0 c%‘%}%a]ﬂ gvm ng prodgzdures converting a conpound
of formula (1) into another conpound of fornmula (1) is renobving any
protecting 98 ORRSmpcudl Haceﬂh ot b BTG | (bl ARROBLGDI. - @Phibino-£191
19. A phar ceutlc% |on conprising a conpound forr{ula(l)
as cl ai med mathah@-(gmvlaoﬁml)rm@n ﬁ-xlmelhﬂl)phenﬂ)ﬁﬁ%‘ﬁm%’bm%ﬂuﬁﬁl3’
accept abl e sal é}%]%heaﬁte%f | n associ ation with a pharmaceutically

accept abfe AFRRMRT B ¥%ent or carrier. 20. A conpound of fornmula
(1) as clai rred in any one of claims 1 to 15 or a pharnmaceutically

accept abl e there 0 se in.trea ! oL C
rhinitis, i?e&(jf"ﬁ’p% E#‘?# fiem 1 2yide {'bﬂ‘getﬁﬂwa A bu@g)? gﬁ%ﬁ{o%
hepatitis Bmeh®h @M@M@Wl)mmhm@acmkect| ons or
dermatosis. 21. e of a compound of fornmula (1) as clained in any
one of clains 1 to 15 or a pharmaceutically acceptable salt thereof
in the ngnuf ?C%\%ﬁp&frﬁdﬁcdﬁ?&i’ﬁ&t@%lfbgﬁg MBIRrhAbehticRly Acdgptabld salvef 4-COPD,
al I ergic rhini I c conjunctivitls, atoplc dernatitis,
cancer, hep#dimethyleginojha ?1(‘&{@-8@111%‘310&%@%’%{ rHE“lr'F«'aictl ons or
derrmt05|s of fornmula (1) as clained in any one of
clainms 1 toy?égmrﬁ%g%ﬂﬂr maceutically acceptable salt thereof for use
in treating an obstructive airways di sease. 23. Use of a conpound of

formula (1) s cl ai euticall

phar maceut i ¢ 1#@’%‘:8%3%%%?’%8 ﬁ%{% ngé ?ﬁffmﬁn@%ggﬁﬁﬂlﬁ of g
medi canmept faedepusksalfﬂxére«sfatsdefgleéstﬂm.l wiich cogpdsesf a conpound of
formula (1) as clainmed in any one of clains 1 to 15 or a
pharmaceutically acceptable salt thereof in the manufacture of a

medi canment f.qr 2 4 ohf@Ri(rat i on
of a conpour@ (‘#‘élf%r eg&%t%ﬁg?adfkgfn% Ia Eédg%g %Or?glpg‘?l cl ai s 1(Ht}io 15
or a pharmaceutically acceptabl e sal tN#hereof and one or nore agents
i ndependently selected from a non-(s{|\er oi dal gl ucocorticoid receptor
agoni st; a selective 132 adrenocepjorsggoni st; a phosphodi esterase

i nhi bi tor; |
R'” N NRR
X1
R,
Xi_ _R°
COOH

wherein XI, Xz, Rl, R3, Rd', RS and R7 are as defined in formula (I), with 2 compound of

20 formula (IIL), RG-OH, where R6 is as defined in formula (I); or

{(b) when R2 represents a group of formula (Ib), reacting a compound of formula (IV)



a protease inhibitor; a glucocorticoid; an anticholinergic agent
a nodul ator of chenoki ne receptor function; and an inhibitor of
ki nase functi on. 190

1¢

15

H

N
-

|
R"/H//II\NREIR‘

X2 COOH
Ba

R

2

R v
whereinn, 4,3, X Y5, 24, R, B2, R R™ and R are as defined in formula (), with a

compound of formula (V), Rs-OH, where R8 is as defined in formula (I); or

1
(c) when R2 represents a group of formula (Ib) in which X.3 represents NHand Y

represents C1-Cg alkylene, reacting a compound of formula (VI)
NH

IS

N

(VD
wherein R}, B, R and 2" ace as defined in formula (1), with a compound of formula (V1)

x4 COORE
Y2
q \Rg

(R%), VID
. 4 58 8 9
threin‘x'2 represents -(C-Cs alkyl);-CHO, jis O or 1, and A, n, X, R™ R"andR” are
as defined in formula (I);

and optionally after (a), (b) ot (¢) carrying out one or more of the following pracedures:
« converting a compound of formula () into another compound of formula (%)
« removing any protecting groups

« forming a pharmaceutically acceptable salt.
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19. A pharmaceutical composition comprising a compound of formula (I) as claimed in any
one of claims 1 to 15 or a pharmaceutically acceptable salt thereof in association with a

pharmaceutically acceptable adjuvant, diluent or carrier.

20. A compound of formula (I) as claimed in any one of claims 1 to 15 or a pharmaceutically
acceptable salt thereof for use in treating asthma, COPD, allergic rhinitis, allergic
conjunctivitis, atopic dermatitis, cancer, hepatitis B, hepatitis C, HIV, HPV, bacterial

infections or dermatosis.

21. Use of a compound of formula (I) as claimed in any one of claims 1 to 15 or a
pharmaceutically acceptable salt thereof in the manufacture of a medicament for use in
treating asthma, COPD, allergic rhinitis, allergic conjunctivitis, atopic dermatitis, cancer,

hepatitis B, hepatitis C, HIV, HPV, bacterial infections or dermatosis.

22. A compound of formula (I) as claimed in any one of claims 1 to 15 ora

pharmaceutically acceptable salt thereof for use in treating an obstructive airways disease,

23. Use of a compound of formula (I) as claimed in any one of claims 1 to 15 or a
pharmaceutically acceptable salt thereof in the manufacture of a2 medicament for use in

treating asthma.

24. Use of a compound of formula (I) as claimed in any one of claims 1 to 15 or a
pharmaceutically acceptable salt thereof in the manufacture of a medicament for use in

treating allergic rhinitis.

25. A combination of a compound of formula (1) as claimed in any one of claims 1 to 15 ora
pharmaceutically acceptable salt thereof and one or more agents independently selected from:

¢ anon-steroidal glucocorticoid receptor agonist;

¢ aselective 37 adrenoceptor agonist;

» aphosphodiesterase inhibitor;

* aprotease inhibitor;

¢ aglucocorticoid;

» an anticholinergic agent;

¢ amodulator of chemokine receptor function; and

e an inhibitor of kinase function .



