WD 2009/ 074575 PCT/ EP2008/ 067110 1 Organi c Conmpounds This invention
relates to organi c conpounds, their preparation and use as

phar macewocad 74378 one aspect, the invention provi des ecrmrard®@cHecor di ng
to Formulal: ORGR RE RNN< (CH)n R CNRSNMRs NNRI1 Ro R3 R4
| or solvates, hydrates or pharmaceutically acceptable salts thereof,
wherein Rl is H, halogen, Cl-Cseoabiyd cofrpodriizhal oal kyl, Cl-Cs-hal oal koxy,
C3- Cls-carbocyclic group, nitro, cyano, a C6-Cl5-nenbered aronatic
carbocyclic group, or a Cl-Cs-al kyl substituted by a C6-Cls-nenbered

ar omati ¢ GRERACKELY fl BEQURedR ¢ oﬁ%é)uﬁés m&é Fiforaffudndependent |y
selected fromH and C1-Co % pR9 R10 and R11 are each

i ndependenkdrypasaitieelsed from H S02R16; aryI optionally substituted by one
or nore Z groups; a C3-Cl10 carbocyclic group optionally substituted by one
or nore Z groups; C3-Cl4 heterocyclic group optionally substituted by one
or nore Zlgewussect,Che @8emidaytrovges wnalonydsadbetdineupdarbyladn aryl group which
is optionally substituted by one or nore Z groups, a C3-Cl0 carbocyclic
group optionally substituted by one or nore Z groups or a C3-Cl4

het er ocyclic group opti onalpiﬁy BUbstjtuted by one or nore Z groups; or is

represented by the for \ "6 al kyl ene) - A-( Co-C6

al kyl ene) - B-gX- RLR).q , vvh the al kyl ene groups are optionally
substituted by gne no gro (@$t,)nor R6 and R7 together with the atons
to which ey afle atfach f 3- to 10- nenbered heterocyclic group,

t he heter OCyg4C el ydi r e or nore further heteroatons selected
fromN 0 and S, and tme h'ételRocycI ic group being optionally substituted

by one or nmom8 Z gr oupB SO02R16; C6-IC15-aronmatic carbocyclic group

POty Urstertse bl e oY i e TR ot iR T SE o wore 3 OO

groups; OR!& HJIQien) €PCEaIRAL e (Ryhatdatkyf, @l MUyl ZilkoAD, 2009/ &?@&?am
PCT/ EP2008/ 067110 2 or R7 and ether with the car bon a on? g whi ch
they are ZURCHED $8Pth% gCispigem %e‘ﬁgﬁ?ﬂ@FléGafé’B?}ﬁ E%ﬂuPcOfoar 5Cgally

10- menber gehshek&N BCY Cl-0gs-@Eab@ed hienhRlc@maewat bfoup;
R2, R3, R* and R’ are each independently selected from H and C;-Cs alkyl;
Ré, R7, R8, R%, R10 and R!! are each independently selected from H; SO2R16; aryl
optionally substituted by one or more Z groups; a Cs3-Cio carbocyclic group optionally
substituted by one or more Z groups; Cs-Ci4 heterocyclic group optionally substituted
by one or more Z groups; Ci-Cs alkyl optionally substituted by an aryl group which is
optionally substituted by one or more Z groups, a Cs3-Cio carbocyclic group optionally
substituted by one or more Z groups or a C3-Ci4 heterocyclic group optionally

substituted by one or more Z groups; or is represented by the formula 2:

-(Co-Cs alkylene)-A-( Co-Cs alkylene)-B-(X-R12)-R22) wherein the alkylene

groups are optionally substituted by one or more Z groups;

or Ré and R” together with the atoms to which they are attached form a 3- to 10-
membered heterocyclic group, the heterocyclic group including one or more further
heteroatoms selected from N, O and S, and the heterocyclic group being optionally
substituted by one or more Z groups; SO2R16; Cs-Cis-aromatic carbocyclic group
optionally substituted by one or more Z groups; a Cs3-Cio carbocyclic group; a Cs3-Ci4
heterocyclic group optionally substituted by one or more Z groups; or a group

represented by the formula 2;



group including one or nore heteroatons selected fromN, 0 and S, and the
carbocyclic and heterocyclic groups being optionally substituted by one or
nore Z owoup®/o78¥2R16; C6-Ci s-aromatic carbocyclic groRpTmPReosoetiiy
substituted by one or nore Z groups;2a C3-Cl10 carbocyclic group; a C3-Cl4
het erocyclic group optionally substituted by one or nore Z groups; or a

group reppeReMERs RigethBew R B A atOh (RN HABALELS hag&lcn g6k Bhed he car bon
atomto which they are attached forma 3- to 10-nmenbered carbocyclic or a

3- to 10- Mémserhserdirethocsdigor nd- g lprembriedfetcarelctrper, ot BRigroFYsEF udi ng one
or nore hgﬁo%‘?@él&ﬂﬁg S& &§Gh&d hefePiRcdins 2120 fom AN Lhes Harkocyclic and

het erocyclic groups being optionally substltuted by one or nore Z groups;
S02R16; Cearbi&chy arphdtaoestiosmyes bangepsigrabpsibsnaitddbyseissrimase dd by one or
more Z gr oupse. s@),ke: €10, CALRAGY E b6 @i OLRup Bplditit 4ubRkGEPEY Ghd & 97 OUP
optionallg gﬁbsfﬁ?ﬁté 1%yoone or nore %BSPonsflérua broupyrepr%sented by
t he for nuharQZ govupRg adnd iRGarbogetihgnoupi 4 fs-Chehetapdyslic oopreptionalilii ch t hey
are attac : -t - ‘ (o l, or - .10- nenber ed
heterocycpﬁﬁngg%ﬂ%%ngﬁg %F%&%@@@%?éggﬁ%%ﬁéag%%%ﬂégﬁgggﬁguggLnDre

het er oat omsR$ ehdeBt adeditinapwity, the canbdn Stonardwhisk theyardatcachtd orarvd3-Het er ocycl i c
groups beiha optional,l ubstituted by ong,or nore Z groups; SO02R16;
e ar PR Bt &P e i P AR S resfR R Far o liansE o e 2
groups; agi@dpCGidudisg bocyrohde hgreenqpomasdEBtcdd &, € aad/§ land tigr oup optional |y

substituted, b ne or nore,.Z groups; or.a grouyp.represented b he fornmul a
> or RI0HReEEI DRt ReFGRRRY Rt giabalo SRR HeS R P 8nalf Zached for m a
3- to 10- greplhiesOed !het-€) papalatic cgbodalic Edoap etieadliewabsticutgd bypnd sl udi ng one
or nore further heter Q;pns selﬁcted frﬁquqlo and.S, and the heterocyclic
group bei H‘@feogtgf%”ﬁ’& Fﬁ o6 PPESERtOBY: e CerhefgPe H goah gRtioEY3 R 6:

C6- Cls-ar Q[Tﬁﬁt'clﬁe(ﬁ@f&%(‘dtﬁﬂl(%r_@ Z0drObips; oﬂﬁ)gfcc:sﬁllﬁghzryseﬁtbﬂ&iyith&lfclﬁﬁlluﬁyz;one or nor eI IZ
roups,;, a = ar CcycC C roup;, a - [ et eroc ro optl ona
Substitut 8£?§E9ﬂﬂgﬁgtoaﬁt%ﬁ%%f1§1€8fﬂ 5 ito1gy thWé%afgfy af%@?%@&%f%ﬁ% ohe formul a

2; Ais sebaehadrdd@aoakpiaid, 3-t0NRBI;M e cd herdrSGR)NERDAp, the b&ekkylic

-NR13C(O) -, -C( \R13- , -NR13C(O NR14-, -NR13C(Q O, -NR13-, O G O,
C(O),C(() 331&‘@“8;%@“{}'%8 Q) Fdp R]ﬁﬁ%(mﬂ)t%tnbmyedy(@gb{ﬁ andcSmpd the oug-? -(gc)zt

al kynyl  gea¥Rdyclic alHheterdé¥lic grolp@bdthg opHidndly bubsrutedt lyldheCR e yel i ¢ group
and a 3- to 14-nenbered heterocyclic group, the heterocyclic group

i ncl udi ng8EHes;: o2kt Echerarartie frbeaichicsreyp Ppapnaly spbstigged By opher ei n t he

aryl, carRpeyeldsuRNd et eEas¥&lliCBupUPS ;-8 heRR6H RPLLAPBMidnaligubst i tut ed
by one or nnreg% 5§0u52;1ao 20 §f0%45 5 P%T%ESZOd%TOG%llg bél§'?s sel ected

from a bopbstitugdiiB Sepy more ZSgoypRes2 graupgapysented\RrBC(oopula Z,C( O) NRL5_
- NRL5C( O) NR& #-4y . o . N ol S R
< )yﬁi a dqﬂmo;g%%mtw&&ta%@% ggé&%)t L&l B gpf% 0 IS

sel ect ed om CI1-C8 ene, Cl- en C3-C8 cycl oal kyl -, -C1-C8

membered heterocyclic group, the heterocyclic group including one or more further
heteroatoms selected from N, O and S, and the heterocyclic group being optionally
substituted by one or more Z groups; SO2R1¢; C4-Cys-aromatic carbocyclic group
optionally substituted by one or more Z groups; a Cs3-Cio carbocyclic group; a Cs3-Ci4
heterocyclic group optionally substituted by one or more Z groups; or a group
represented by the formula 2;

A is selected from a bond, -NR3(SO3)-, -(SO2)NRB-, -(SO3)-, -NRBC(O)-, -C(O)NR 13-
, -NRBC(O)NR™-, -NRBC(O)O-, -NRB-, C(O)0O, OC(0), C(O), O and S;

B is selected from a bond, -(Cs-Cs alkenyl group)-, -(Cz-Cs alkynyl group)-, -NH-, aryl,
O-aryl, NH-aryl, a C3-Cy4 carbocyclic group and a 3- to 14-membered heterocyclic
group, the heterocyclic group including one or more heteroatoms selected from N, O
and S, wherein the aryl, carbocyclic and heterocyclic groups are each optionally

substituted by one or more Z groups;



al kyl ene- C3-Cs cycl oal kyl -, and -aryl-, wherein the al kyl ene, cycl oal kyl
and aryl groups are optionally substituted by one or nore Z groups; R13,
R14, R15 wodoR74zi5e each i ndependently sel ected from HrPamEPSHs@671ad Kyl ;
R16 is selected fromCl-C8 alkyl, aryB and a 3- to 14-nmenbered heterocyclic
group, the heterocyclic group including one or nore heteroatons sel ected

f N, 0 eddirdsS a ed is Is, C7-Cl4
A v R g G iy i SR APy @&‘%Jlgf?ogw

( S02) NRLORNR €&y 29); th@g@m r@éb“ C@@@mﬁg@z qxu:@g &) NR20R18,

NR19C( O) OR20,s s NRIR2Im (g(g)a%:l& &e) ﬂ%ylen@ngJCs%QalkgxoCl e\, N2, and
hal ogen, wherein the al kyl, kOXKD ar al g | aryl groups are each
W qq

opti onal | ylkg]@b@sﬂmcmcéfcﬂo%lyyloﬁ@d otryhowkersinlibe ilkylers sydedllod ned afyl grauoH,
hal ogen, % ?k%h%}}{ te@%? Ogg,o%egg %C%?%q R18 and R20 are each
1

i ndependent | rom H and R19 and R21 are each
i ndependeRt}, 9\143&15mde1t|1 farecﬁwlh-llﬂd@le—n@sntm éldplcted@is?mcg adclioad #ktl; C1- 4

al koxy- Cl,¢4 a yI i onal ubstituted by,one or
nore gr ougs 1S C}e/eéitfécgincﬁlor?\ @flylf Eyl% ?‘ﬁh Heﬁ dshe Anc Cﬁ aGl’roulénthg( Co- C4
al kyl ) - 3hetémcgkdm@aiqernemdlﬂg&trero®mé héte @a s, seleb&drfﬁineNQQ/mdlsg group

i ncl udi ng_one or tergﬁotoms sel ecte from Qi‘ 0 and S, lEtl onal |y

subst i t ut &dS Wel%ﬁﬁ‘éielﬁy Fied froguip &l §@11’e9taég E+ G Halkgg O Codalkey- cs al kyl

and C(O)C&@Qaﬁéyksdl,cg(aﬂasﬂl\@dl S(d)) R® ?HO/szRPRmO(wz RZOSNRW outed by —one or
nore grou sel ected from 5%83 and (Co-C4
ie

al kyl ) - %SQ INRRA, WpéHRﬁo&lg VelQ© Rgzo éﬁ%lnglhé group

i ncl udi NggRPEORT, LB EN hﬁtﬁrﬁﬁtlﬁ'@e§%ﬁ&&1Eth 1R Nko;% %Fh@kﬁan@@ﬁy’l onal I'y
substituted by one or nore oups se ected from hal ogen, 'Cl- 6 ‘al kyl and

C( O) C1- CoemiuRypre caphepriionatinaibstitaydd bygmsps enase subsptienis selpsfedsipt@Hut ed by

one or nopg hakod lnglCCé akkexy, C(OQNH2, C(OQ NHC1-C6 al kyl or
C(O N( C1- CGOQ‘%kyI) ornzzal d Oto ether with the nitrogen atomto

whi ch t helkatnddbfaet daoh mdap€51delltly stcte HeddKeteradkylcl i ¢ group, the
het er ocyckic, QriouR, {th f elected from
y g tn%l}@ Brd AEN Hﬁh%daﬂg,us%fegel IR ER N ML EDEY, 1@? (gacﬁ’. tu@dtg

N, 0 and e heterocyc ng opti ona y one or
nmor e substi tlkeny- §1§ela§<>f! dto-fn ahwkﬂdryl latioggly; suha’u)vlllted by onoorlmorermmwr ed

het er ocyc r S I e N, O
and S 505 O R G R RS BT S GBI ¢t e by
one or rTDheeroh)aihog&rupatfmdﬁter@iel(@rah[kchlud(ngtqrmm)alrﬂqxe hetbmatctrmstsehtctbgif one or
o 2 SERES, PG YR ARLALGI ECTLSER0R 00r1g 4 O iy, and
t hensel vem@;ﬂu@ﬁé]k;ﬂmdﬂb@h@tm zdklylmCoGiL 4061 aOkary, o;ﬁbﬂﬂﬁj dubbirateldyly or C1- C6

ooy, Ega el SELES o0t PN, CL SRl GBS,
C3-Cl14 canlb@k)y@la Co Y#-OinbetedIrerdroeythe gfeﬁfﬁgetheﬂet&etﬁjhocgycﬁipl ificlgdiog pne t he
heter OCyCl or mo er}?elfl ros!ltg?nls léle ectgd Po 5 lﬁ)rO andg optionally substituted by one or more
groups selected from halogen, Ci-Cg alkyl and C(O)Ci-Cg alkyl; wherein the alkyl
groups are optionally substituted by one or more halogen atoms, C-Cs alkoxy,
C(O)NH,, C(O)NHC4-Cs alkyl or C(O)N(C1-C alkyl)a; or
R1% and R20 together with the nitrogen atom to which they attached form a 5- to 10-
membered heterocyclic group, the heterocyclic group including one or more further
heteroatoms selected from N, O and S, the heterocyclic group being optionally
substituted by one or more substituents selected from OH; halogen; aryl; 5- to 10-
membered heterocyclic group including one or more heteroatoms selected from N, O
and S; S(O)z-aryl; S(O),-Cy-Cg alkyl; C;-Cg alkyl optionally substituted by one or more

halogen atoms; Ci-Cs alkoxy optionally substituted by one or more OH groups or Ci-



het erocatons selected fromN, 0 and S, and 0-(3- to 14-nenbered heterocyclic
group, the heterocyclic group including one or nore heteroatons sel ected
from N, OwerndosB)4575wherein the al kyl, aryl, carbocycli cpramnErr@sestaeyclic
groups are each optionally substitutéd by one or nore Z groups; R23 and
R24 are each independently selected fromH, Cl1-C8 alkyl and C3-C8
CyC|Oa|kyqukeky3%3(%@@DRZQkB&Q?%ﬂéﬁm%ﬂkhuﬂﬂ@dm&&ﬁﬁgéQsﬁBQﬂh&@gMﬂ@Qh t hey

are attached forma nbered heterocyclic quOUp optl onal |y

i ncl udi ngawrisesichigppridqnatly peptitist by Gabomyls i éotalpa Coalkpys s,
wherein t Qe 19&‘1&&9%’&1‘1 HC hQl Q&P 1 SCoOMtyl, Ct'?lad Mko;%NQEII '(§ Yhgds @3{2 Q9e or nore Z

gr oups; n is 0, 1 2; o and are each i ndependently an integér fromO to

6; and qSI¥20;-Ck 81'9/1 &(OBNIWRZF‘» NHE(QrISRIRS, ?K%Itclwh@howcllggl@upaa@t 31 east one
of R, R7 Bﬁmeﬁ’l%ereﬁqwgte gclgjg:l'oﬂ(l% R %o c}ch@grg:ﬁ'ﬁ Md‘ucﬁx’i‘gh&@&qh&%”t of the

i nventi on ere 1's provi ound dcco Formula la: R p
Re \ Rs h@kronjonn shicered (rORRNNO add SHalNilQ9(3 to M- membireaahgtemytlicarowmer ein R6,

RT, R R IRGoA06 By ﬁ{cﬁlg‘?r%&e Jdependent, %srsgiﬁg{sé? Ailnf §000 Ha O2RIG;

aryl optlon y Sup one or nore car bocyclic
group opt wémlalri the abyh stiilt atledydie aoddegroaydiceerZumgraseipsh opBelld het er ocycli c
group optlu%nf'i %’d subnset Irtnll.lotrg% rgx one or nore Z groups; Cl1-C8 alkyl
optionally su tfy? &d" b A &r ylf >group, a C3-C10 WD 2009/ 074575

PCT/ EP20082061d1R%0 areﬁeaclarridemndéritbz glcoup fropt HoGakk yilkslibst C1-Ut edldatkybne or

nore Z gr Qups or a C3-Cl4 heterocyclic group optionally substituted by one
or nore Z ‘Qroups or is represented by the fornula 2a: ;

- (CH2) o- AR@GT]Z)R# BogetheRwzth )the B&Bg@f atBih tarvdna&h%pg@tahﬁthedi fohmthdetcar bon at om
to whi ch ttached forma { menber ed cafrurtgclycl icor a3 to

7- menber e Felr%c}’&ffo%fﬁup,tqpéwﬂ%l yelpglgg,lgg Op¢ or more

heteroatoms selected from N, O and S, wherein the heterocyclic group is optionally
substituted by one or more Z groups;

nis 0,1 or 2;

o and p are each independently an integer from 0 to 6; and

qis 0, 1,2 or 3;

with the proviso that when n is 0, at least one of Ré, R7, R8, R% R1% and R!! is other
than H.

In an embodiment of the invention, there is provided a compound according to the

Formula Ia:
6 7
0 R\ 3<R8
N
cl N .
I A N4< (CH,)n
H = H N ]/\ 9
\lil N~ N7 g/ i R
H H la
wherein

Ré, R7, R3, R?, R10 and R!! are each independently selected from H; SO2R6; aryl
optionally substituted by one or more Z groups; a Cs-Cio carbocyclic group optionally
substituted by one or more Z groups; C3-Ci4 heterocyclic group optionally substituted

by one or more Z groups; Ci-Cs alkyl optionally substituted by an aryl group, a Cs-Cio



group including one or nore heteroatons selected fromN, 0 and S, and the
carbocyclic and heterocyclic groups being optionally substituted by one or
nore Z owoup®/o78¥2R16; C6- Cl5-aromatic carbocyclic gr oRpTmPReosedtiiiy
substituted by one or nore Z groups;Sa C3-Cl10 carbocyclic group; a C3-Cl4
het erocyclic group optionally substituted by one or nore Z groups; or a
group repgﬁgsa&@@gﬂaﬁp bPBorf A Tbsdinddd bPbndRH lﬁ&@ ARy m;;@@@& gec,w th the carbon
atomto which'they are attached forma 3- to 7- ered carbocyclic or a
3- to 7- rrb%@ﬂéfélc setuer gripenliesugraugsd brywéle ﬁéﬂ@%é;@é@m, orgp gpsesered i ng one
or nore hgl.gL0a5199%5. selected fromN, 0 and S, and the carbocyclic and

het erocyclic groups being optionally substituted by one or nore Z groups;
SO02R16; C6- Cl5-aronmatic carbocyclic group optionally substituted by one or
nore Z groups; a gl ien.group; a C3-Cl4 heterocyclic group
optionally subs%ﬁ? é%Hé %gggyoélﬁnre Z groups; or a group represented by
the fornmula 2a; or R8 and RO together with the carbon atons to which they
are attac P].e ﬂ7 Illpc[ It ?Og?t}l? ﬁltlg Zheng% aEEQmCtX gslh(?c% tjﬁg)% arRar@cid 5% { 3“?0“’?’1er ed

het erocycli c group erocy cl group in ing one or fnore
heteroatonEm®aké®a¢0cﬁmonrN§ G)éndn$@fdmdwnheduaapm@cb@hﬁowanﬁcheterocyclic
groups being o nal |y substi r r s; SO02R16;

C6- C15- ar%r%’lﬁﬁ%gr Hot %TP%f}w%ﬁﬁl%ﬂ %%ﬁg ann (fa %gﬂagﬁ one or nore Z
gr oups; acﬁﬁeﬁﬁﬂzmafMW@kahcg@mpubamaoﬁﬂnﬁﬂﬂ&ﬂmﬁem@H%Ohwam@Mﬁaﬂ optionally

substituted b re Z r rou epr nt the formul a
oa a1 o Bt IR Gra Gefiatc O Bhaul DH e RAES RIS Prgils

- NR13C( O more Z(gQ)LN%l?Q-Cg,Cm NRL3G(CID) MNhf:s 4 C3 Nm&fﬁ(r@y@m gmhﬂﬂ)ﬁﬁonaﬂl@@) O OO,
C(O, 0 a q) %» s selected froma bond ﬁ g ocycllc gr oup
and a C3- PRATHEIEOUFATMOTe g BARPS: Qha FER fﬂh%seme Prahsto e optional Iy
substi t ut eelRbyndRE togetid MBth/thg cABPS atof tSwhich eltdy e Iltmmcafobmruis to 7-

-NR15( S02 NR1 SO2 -N C( O 15- R15 O NRL7-,
- NR15§:(O))E}€mb€‘ngf8 boc b))b?‘% 6"6 @%’ieﬁf%‘ﬁél@%\‘/&a govhe “9

PCT/ EPZOO§[0Q§Y§CLQ11H§OIFQ& th&re $RIceSH s §dl@mdHroreds, CBa@l &Yahd K3- C8 cycl oal kyl,
Cl-C8 al kyl - C3-C8 cycl oal kyl, Cl- C8 alky and aryl, wherein the

al kyl , cyeqrbawkw a%lefteépwc igRioupsh %i‘f‘%ol%fﬁ)cnlahh%’rhSth%’Jﬁs‘if}et%t”é‘Hegy one or

more Z gr gMﬂEs S@%ﬁw BRI, - maDdarBddy cBE o?g%nbrﬁm’l%@&@n%ﬂ%dl Yy 6fd &cted fromH
and Cl-C6 al é R16 is selected fromC , aryI and a 3- to

14- menmber B@h tgé?%yélq3cclgﬁ%§bﬁcyc iZ2r08P; %Qeﬁyﬁ&@rﬁ@w iggoap padofallym oH, aryl,

O-aryl, Céfddit gl &¥lor nQirg:k‘ 3)6 6@5 %b’duf rg?@se%degykﬂé forﬁ:ﬁlﬂa% al koxy,
NR19( SOZ) R21 (SO ) NgRtdeI?RZI

NRL9C( O) NreBkas! roydnzl@ caﬂmmrms t(c(Vh))chudl@ arw@ch%bformsmgo OR19,
oo, O, Wk S, 1O LS g oL b
from CH, gmmgéwﬁngme@zr rherle hatekgatoranetleciedBpralN 6k ynd S, and the

carbocyclic and heterocyclic groups being optionally substituted by one or more Z

groups; SO2R16; Ce-Cys-aromatic carbocyclic group optionally substituted by one or

more Z groups; a C3-Cio carbocyclic group; a C3-Cis heterocyclic group optionally

substituted by one or more Z groups; or a group represented by the formula 2a;

A is selected from a bond, -NR13(SO3)-, -(SO2)NR 13-, -(SO3)-, -NR1BC(O)-, -C(O)NR13-

, -NRBC(O)NR M-, -NRBC(0)O-, -NR1-, C(0)0O, OC(0), C(O), O and S;

B is selected from a bond, aryl, a C5-Ci4 carbocyclic group and a Cs-Cy4 heterocyclic

group, wherein the ring systems are optionally substituted by one or more Z groups;

X is selected from a bond, -NR15(SO3)-, -(SO2)NR -, -(SO2)-, -NRPC(O)-, -C(O)NR13-

, -NRISC(O)NR17-, -NR15C(0O)O-, -NR15-, C(0)0O, OC(0O), C(O), O and S;



R18, R19 and R20 are each independently selected fromH and Cl-C6 al kyl;
R21 is selected fromCl-C8 alkyl, aryl and a 3- to 14-nenbered heterocyclic
group; ReO2@/se376cted fromH and C1-C8 al kyl; n is 0, PCT@®P2®8/0671and p are
each independently an integer fromO 60 6; and gis0,1,20r3; with the
proviso that when n is 0, at |east one of R6, R7, R8, RI9, R10 and Rl11l is

other tham jbselddeddrdHH @[Cs%fmd@ﬁepéycg)fall{[yh@ﬂ@ zﬂ’l%ﬁlj @9C9§ycﬁ%iléy'ﬂqg anywher e

above, R6 is selected fromH, Ci- d- phenyl , where the
phenyl gr baplkykarghandoal Mgberegutthgtalhymcwoadlyylméaryl R;zqslpﬁ grelprsiongiy. 5 al kyl :

and d is ahdiftt&IY orde! RMcre OordupOPtional ly 2 to 4). In a still further
enbodi ment of the invention as defined anywhere above, R7 is H or Cl-C6;

and R8 i sR&eR&eRERIRRRI, cach indspenidrydy: seleciag YraphBrapd Civiheallylt he phenyl

0 01B, RELBIEHteyBT  TRB RS S g, om l

optional | % lsulldqunﬁmtéfcsebyted. fl-toul QHy roylfe- arée@e@umalkyloﬁ% @-Cl@lal@l al kyl and
phenyl ; a 2 Bh H @ﬂ’ ere the

al kyl gr oEEddsgh% ti'ona 21%% $H N%S?Q?L}F 1?Rtg 3 S@-Zl.ﬂ(%ﬁosks [W@d from OH
and OCL- C8| @1}1&&191{20@31%@091\13#0%&4\@9@ (k)ﬂRZO \MM&G%@W& EOTREP2008/ 067110
7eis o, S ﬁp&oao dlhogl%lelﬁywl%rgn 'the dlk}% zcﬂr(on aralkyl %gnd h are each

i ndependent| yéan ?ege’r
t oget her wtoups hﬂaeadamﬂammm)t mrbsﬂmtanﬂhyodnetolnayorat;lttamhmdtsfsdemcbfﬁm H, 6-

menber ed n- ar | j.c ring systemor a 5- or 6- nenbered
non-arorra 8ge”h§n§ 5‘8&?8%5'{0) qyﬁ]gté?/%?’é’gq contai ning one or nore heteroatons
sel ect ed RFSleNndCRZGDda éach irdbgendemty QL&Sﬂ'ﬁ&lﬁﬂbaniaﬁh@ ©ptd kg | y substituted by
one or g . P C6- Cl ca cl | oup optionally
Subst t ut B by i i boe Pod Biigd o e i Retege e §obtn: *h co. c14
het er ocycRGis gil@wal fegh iFDR@l CyCsullst i t ut ed by one or nore Z groups; or a

group repres nted, by the formula 2 or 2a. Suitably, the ring system
defined b 'F#,! ¥eand the carbon to which they are attached is optionally

substi tut @qndl@m@m@sﬂ@b&wemmaﬁm@g@rB@ﬁhzofiw Qational 'y, f is 2 or 3.
Additionally or alternatively, g may be 2 or 3. Additionally or
alternati 9819 LA %EY be 2, 3 or 4. Additionally or alternatively, i may be

1. I'n thewith the proviso that when n is 0, at least one of R6, R7, R8, R%, R10 and R1! is other

than H.

In a further embodiment of the invention as defined anywhere above, R¢ is selected
from H, C;-Cs alkyl and (CH»)4¢-phenyl, where the phenyl group is optionally
substituted by OR23;

R23 is H or Ci-Cg alkyl; and

d is an integer from 1 to 5 (optionally 2 to 4).

In a still further embodiment of the invention as defined anywhere above, R7 is H or
C1-Ce; and

R3 is selected from H, C;i-Cs alkyl; (CHz)ephenyl, where the phenyl group is optionally
substituted by one or more groups selected from halo and OR24; (CH,)iCOOR?23;
(CH2)sOC1-Cs alkyl, where the alkyl group is optionally substituted by 1 to 3 groups
selected from OH, C;-Cs alkyl and phenyl; and (CH2)sNHCO»(CHaz)iphenyl;

R24 is H or Ci-Cs alkyl, where the alkyl group is optionally substituted by 1 to 3
groups selected from OH and OC;-Cs alkyl;

R25 is H or C4-Cs alkyl;



i mredi ately preceding sub-definitions of f, g, h and i, each sub-definition
may be conbined wth nore other sub-definitions or they nmay be conbi ned
wi t h t he woebiwi7gi7zons for the rel evant variabl es gi ven &bowEP2008/06H1Yy et
further enbodi nent of the invention a% defined anywhere above, RO is H, Cl-
C6 al kyl or phenyl; or R8 and RO together with the carbon atons to which

t hey attagﬁgem 1f @’r3p4aor55 ,Opﬁongglryo 1, Eenhesed non-aromatic carbocyclic ring
system or 7- nber éd’ non- arorratl C heterocycl ic ring system

cont ai ni né%ﬂé@remn%@@@de@&mm@wé@%atq fomd N, 0 and S, the ring

systenms bejsng,optionally substituted by Cl-C3 alkyl, halo or benzyl. In a
further enbodi mént of the invention as defined anyvx/nere above, Rl11 is H,
S02C1- CeomRkyid Bi togeppheitly the darben #tomtthevhichnhexitiashed Fmizhe drévent i on as

defined apywfer. n%P%Y&natﬁGcagtgﬂ &L gstelh%trQSHO A ufnk’ EH%H BS&\}%&Q\W}EM of the

i nvention provides a conpou Accor gto {he f ornu 2009/ 074575
PCT/ EP2008¢t0®71]i0 ring spgeam @)rHNnNgNmR@@ moxe hetNOI&ItOHQSNGEJtted bom NeOfamdrhul a 1c

R30 N NH i

oyt el s Db B M, S 081 6 008 7 o Q08B g
anywher e hemegitia carkofygtit gwpawpemtllycshbsttheted rbv ent bomopr dgraes; a (cdhpound of
Forul a 2ca|_r|boc9cfi\|c gorogpgl_s!l’\by(jgl hete’?locyclic group optionally substituted by one or more Z

groups; or a group represented by the formula 2 or 2a. Suitably, the ring system

defined by R7, R8 and the carbon to which they are attached is optionally substituted
by Ci-C; alkyl, halo or benzyl.

Optionally, f is 2 or 3. Additionally or alternatively, g may be 2 or 3. Additionally or
alternatively, h may be 2, 3 or 4. Additionally or alternatively, i may be 1. In the
immediately preceding sub-definitions of f, g, h and i, each sub-definition may be
combined with more other sub-definitions or they may be combined with the

definitions for the relevant variables given above.

In a yet further embodiment of the invention as defined anywhere above, R? is H, C;-
C¢ alkyl or phenyl;

or R and R? together with the carbon atoms to which they attached form a 5-, 6- or 7-
membered non-aromatic carbocyclic ring system or a 5-, 6- or 7- membered non-
aromatic heterocyclic ring system containing one or more heteroatoms selected from
N, O and S, the ring systems being optionally substituted by C;-Cs alkyl, halo or
benzyl.

In a further embodiment of the invention as defined anywhere above, R!! is H, SO,C;-

Ce alkyl or SO2phenyl.

In a further embodiment of the invention as defined anywhere above, R¢ and R!! are

both H.

A further embodiment of the invention provides a compound according to the formula

1b



Cl N[LINKERR HNXx Y\ NNN '\ I I H\ HZN N NH2 H2N N NH2 2 wherein
[LINKER] is selected from Cl-C6 al kyl ene, C2-C6 al kenyl ene, C2-C6

al kynyl er®0 2009874376 10- menber ed car bocyclic group, aryl PCamP2@89H6711®
10-nmenbered heterocyclic group contaBning one or nore heteroatons sel ected
fromN, O and S, the ring systens being optionally substituted by one or
nore Z1 groups; and Z1 is independently selected fromOH, aryl, Oaryl,
benzyl, O benzyl, Cl1-C6 al kyl optionally substituted by one or nore CH

groups, Cl1-C6 al kyl, opdi onaiN u uted by one or nore hal ogen atons,
Cl-C6 al koxy optifonal I|y subgtituyed by\one_or nore WO 2009/ 074575

PCT/ EP2008/ 0671 r r\ C1- G4 aRkoxy, NR19(SO2)R21, (S02)NR19R20,
(S02) R20, NR1 %(O)N 9 —NR19C( O) NR20R18, NR19C( O) OR20,

NR19R21, C(O O R19, SR19, OR19, oxo, CN, NO2, and hal ogen, wherein
R18, R19, 1 are all as defined anywhere herein. The skilled
person wlF ciate that the conpounds of Fornula 2 are dineric forns

of the compoundscof fornmula 1b or 1c. In a yet further enbodi ment of the

i nvention as defined anywhere above, there is provided a conpound

accor di ngothefFommis &c | selected from 1 OHCH3 C NNCH3 N- N HZN NN

HH 2 ONCH3 C N~\ N HZNNNRLﬂH3OCH3 1 G N NN HZN N NHZ H

/
N

NH, O  HN
//k
~ N
N | N N
NG
H_N
Cl

wherein R30 is —A-(Co-Cs alkylene)-B-(X-R12)4-R22
and A, B, X, R12, g and R?? are as defined anywhere herein.

A further aspect of the invention provides a compound of Formula 2

o) H (0]
0 HN )\\ N cl
oo _N //Q [LINKER] " NN - |
PR A S
| H HN N NH,

= o

HN N NH,
2

wherein [LINKER] is selected from Ci-Cs alkylene, C»-Cs alkenylene, C2-Cs
alkynylene, a 5- to 10-membered carbocyclic group, aryl, and a 5- to 10-membered

heterocyclic group containing one or more heteroatoms selected from N, O and S, the

ring systems being optionally substituted by one or more Z! groups; and

Z! is independently selected from OH, aryl, O-aryl, benzyl, O-benzyl, Ci-Cs alkyl
optionally substituted by one or more OH groups, Ci-Cs alkyl optionally substituted

by one or more halogen atoms, C;-Cg alkoxy optionally substituted by one or more
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OH groups or Ci-Cy alkoxy, NR?(SO2)R2L, (SO2)NRR20, (§0,)R20, NR?C(O)R20,
C(O)NRI?R20, NR1°C(O)NR2R 18, NR1*C(O)OR20, NRI°R2!, C(O)OR!?, C(O)R1,
SR, OR", oxo0, CN, NO», and halogen, wherein R18, R1%, R20 and R2! are all as

defined anywhere herein.

The skilled person will appreciate that the compounds of Formula 2 are dimeric forms

of the compounds of formula 1b or 1c.

In a yet further embodiment of the invention as defined anywhere above, there is

provided a compound according to Formula I selected from:
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Terms used in the specification have the following meanings:

"Optionally substituted" means the group referred to can be substituted at one
or more positions by any one or any combination of the radicals listed thereafter.

“optionally substituted by one or more Z groups” denotes that the relevant
group may include one or more substituents, each independently selected from the
groups included within the definition of Z. Thus, where there are two or more Z group
substituents, these may be the same or different.

"Halo" or "halogen", as used herein, may be fluorine, chlorine, bromine or
iodine.

"Cy-Cs-Alkyl", as used herein, denotes straight chain or branched alkyl having
1-8 carbon atoms. If a different number of carbon atoms is specified, such as Cs or Cs,
then the definition is to be amended accordingly.

"Ci-Cs-Alkoxy", as used herein, denotes straight chain or branched alkoxy
having 1-8 carbon atoms. If a different number of carbon atoms is specified, such as Cg
or Cs, then the definition is to be amended accordingly.

The term "alkylene" denotes a straight chain or branched saturated
hydrocarbon chain containing between 1 and 8 carbon atoms. If a different number of
carbon atoms is specified, such as Cg or Cs, then the definition is to be amended
accordingly.

"Amino-C;-Cg-alkyl" and "amino-C;-Cs-alkoxy" denote amino attached by a
nitrogen atom to C;-Cs-alkyl, e.g., NH2-(Ci-Cs)-, or to Ci-Cs-alkoxy, e.g., NH»-(C;-
Cs)-O-. If a different number of carbon atoms is specified, such as Cs or Cs, then the
definition is to be amended accordingly.

"Ci1-Cs-Alkylamino" and "di(Ci-Cs-alkyl)amino" denote Ci-Cs-alkyl, as
hereinbefore defined, attached by a carbon atom to an amino group. The C;-Cs-alkyl
groups in di(Cq-Cs-alkyl)amino may be the same or different. If a different number of
carbon atoms is specified, such as C¢ or Cs, then the definition is to be amended
accordingly.

" Amino-(hydroxy)-C;-Cs-alkyl" denotes amino attached by a nitrogen atom to
C1-Cs-alkyl and hydroxy attached by an oxygen atom to the same C;-Csg-alkyl. If a
different number of carbon atoms is specified, such as C¢ or Cs, then the definition is
to be amended accordingly.

"Ci-Cs-Alkylcarbonyl" and " Ci-Cs-alkoxycarbonyl", as used herein, denote
Ci-Cs-alkyl or C;-Cs-alkoxy, respectively, as hereinbefore defined, attached by a
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carbon atom to a carbonyl group. If a different number of carbon atoms is specified,
such as Cg or Cs, then the definition is to be amended accordingly.

" C3-Cs-Cycloalkylcarbonyl”, as used herein, denotes Cs-Cs-cycloalkyl, as
hereinbefore defined, attached by a carbon atom to a carbonyl group. If a different
number of carbon atoms is specified, such as Cs or Cs, then the definition is to be
amended accordingly.

"C7-Cis-Aralkyl", as used herein, denotes alkyl, e.g., Ci-Cs-alkyl, as
hereinbefore defined, substituted by a Ce-Cio-aromatic carbocyclic group, as herein
defined. If a different number of carbon atoms is specified, such as C¢ or Cs, then the
definition is to be amended accordingly.

"C3-Cys-Carbocyclic group”, as used herein, denotes a carbocyclic group
having 3- to 15-ring carbon atoms that is saturated or partially saturated, such as a Cs-
Cs-cycloalkyl. Examples of Cs-Cis-carbocyclic groups include but are not limited to
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or cyclooctyl or a bicyclic
group, such as bicyclooctyl, bicyclononyl including indanyl and indenyl and
bicyclodecyl. If a different number of carbon atoms is specified, such as Cs, then the
definition is to be amended accordingly.

“aryl” or “Ce-Cis-Aromatic carbocyclic group”, as used herein, denotes an
aromatic group having 6- to 15-ring carbon atoms. Examples of Cs-Cis-aromatic
carbocyclic groups include, but are not limited to, phenyl, phenylene, benzenetriyl,
naphthyl, naphthylene, naphthalenetriyl or anthrylene. If a different number of carbon
atoms is specified, such as Cio, then the definition is to be amended accordingly.

» «

“4- to 8-Membered heterocyclic group”, “5- to 6- membered heterocyclic

» 19 » 19

group”, “3- to 10-membered heterocyclic group”, “3- to 14-membered heterocyclic
group”, “4- to 14-membered heterocyclic group” and “5- to 14-membered heterocyclic
group”, refers, respectively, to 4- to 8-membered, 5- to 6-membered, 3- to 10-
membered, 3- to 14-membered, 4- to 14-membered and 5- to 14-membered
heterocyclic rings containing at least one ring heteroatom selected from the group
consisting of nitrogen, oxygen and sulphur, which may be saturated, partially saturated
or unsaturated (aromatic). The heterocyclic group includes single ring groups, fused
ring groups and bridged groups. Examples of such heterocyclic groups include, but are
not limited to, furan, pyrrole, pyrrolidine, pyrazole, imidazole, triazole, isotriazole,
tetrazole, thiadiazole, isothiazole, oxadiazole, pyridine, piperidine, pyrazine, oxazole,
isoxazole, pyrazine, pyridazine, pyrimidine, piperazine, pyrrolidine, pyrrolidinone,

morpholine, triazine, oxazine, tetrahyrofuran, tetrahydrothiophene,
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tetrahydrothiopyran, tetrahydropyran, 1,4-dioxane, 1,4-oxathiane, indazole, quinoline,

indazole, indole, 8-aza-bicyclo[3.2.1]octane or thiazole.

A second aspect of the present invention provides for the use of a compound of
formula (I) in any of the aforementioned embodiments, in free or pharmaceutically
acceptable salt form, for the manufacture of a medicament for the treatment of an
inflammatory or allergic condition, particularly an inflammatory or obstructive

airways disease or mucosal hydration.

An embodiment of the present invention provides for the use of a compound of
formula (I) in any of the aforementioned embodiments, in free or pharmaceutically
acceptable salt form, for the manufacture of a medicament for the treatment of an
inflammatory or allergic condition selected from cystic fibrosis, primary ciliary
dyskinesia, chronic bronchitis, chronic obstructive pulmonary disease, asthma,

respiratory tract infections, lung carcinoma, xerostomia and keratoconjunctivitis sire.

It is understood that any and all embodiments of the present invention may be taken in
conjunction with any other embodiment to describe additional embodiments of the
present invention. Furthermore, any elements of an embodiment are meant to be
combined with any and all other elements from any of the embodiments to describe
additional embodiments. It is understood by those skilled in the art that combinations

of substituents where not possible are not an aspect of the present invention.

Throughout this specification and in the claims that follow, unless the context requires
otherwise, the word "comprise", or variations, such as "comprises" or "comprising",
will be understood to imply the inclusion of a stated integer or step or group of
integers or steps but not the exclusion of any other integer or step or group of integers

or steps.

Especially preferred specific compounds of formula (I) are those described hereinafter

in the Examples.

The compounds represented by formula (I) may be capable of forming acid addition
salts, particularly pharmaceutically acceptable acid addition salts. Pharmaceutically

acceptable acid addition salts of the compound of formula (I) include those of
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inorganic acids, e.g., hydrohalic acids, such as hydrofluoric acid, hydrochloric acid,
hydrobromic acid or hydroiodic acid, nitric acid, sulfuric acid, phosphoric acid; and
organic acids, e.g., aliphatic monocarboxylic acids, such as formic acid, acetic acid,
trifluoroacetic acid, propionic acid and butyric acid; aliphatic hydroxy acids, such as
lactic acid, citric acid, tartaric acid or malic acid; dicarboxylic acids, such as maleic
acid or succinic acid; aromatic carboxylic acids, such as benzoic acid, p-chlorobenzoic
acid, diphenylacetic acid, para-biphenyl benzoic acid or triphenylacetic acid; aromatic
hydroxy acids, such as o-hydroxybenzoic acid, p-hydroxybenzoic acid, 1-
hydroxynaphthalene-2-carboxylic acid or 3-hydroxynaphthalene-2-carboxylic acid;
cinnamic acids, such as 3-(2-naphthalenyl)propenoic acid, para-methoxy cinnamic acid
or para-methyl cinnamic acid; and sulfonic acids, such as methanesulfonic acid or
benzenesulfonic acid. These salts may be prepared from compounds of formula (I) by

known salt-forming procedures.

Compounds of formula (I) which may contain acidic, e.g., carboxyl, groups, are also
capable of forming salts with bases, in particular, pharmaceutically acceptable bases,
such as those well-known in the art; suitable such salts include metal salts, particularly
alkali metal or alkaline earth metal salts, such as sodium, potassium, magnesium or
calcium salts; or salts with ammonia or pharmaceutically acceptable organic amines or
heterocyclic bases, such as ethanolamines, benzylamines or pyridine. These salts may

be prepared from compounds of formula (I) by known salt-forming procedures.

Stereoisomers are those compounds where there is an asymmetric carbon atom. The
compounds exist in individual optically active isomeric forms or as mixtures thereof,
e.g., as diastereomeric mixtures. The present invention embraces both individual
optically active R and S isomers, as well as mixtures thereof. Individual isomers can be
separated by methods well-known to those skilled in the art, e.g., chiral high

performance liquid chromatography (HPLC).

Tautomers are one of two or more structural isomers that exist in equilibrium and are

readily converted from one isomeric form to another.

More specifically, for example, compounds of Formula Ia where R¢ and/or R1! are

hydrogen may exist in one or both of the following tautomeric forms:
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Compounds according to Formula I may exist in corresponding tautomeric forms.

Examples of tautomers include but are not limited to those compounds defined in the

claims.

The compounds of the invention may exist in both unsolvated and solvated forms.
The term "solvate" is used herein to describe a molecular complex comprising the
compound of the invention and one or more pharmaceutically acceptable solvent

molecules, e.g., ethanol. The term "hydrate" is employed when said solvent is water.

Synthesis

Generally, compounds according to Formula I can be synthesized by the routes

described in Scheme 1 and the Examples.

For instance, intermediate 1 can be reacted with intermediate 2 in an organic solvent to
provide compound 3 which can be isolated as the free base. The free base can then be

converted to a salt form by treatment with an appropriate acid.

Intermediates can be prepared from methods known by those skilled in the art or are
commercially available.

Scheme 1
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fromthe ggoups, ingludgd within the ij nition of Z. Thus, whereXhere are
two or nore Z ﬁub $ it uent s’,‘\t/‘r’\esﬁ may be the sane or gffflrent.

"Hal 0" or g¥hal , as uped hefei n, nmay #enf | uori neg:_chlyori e, Bfoni ne or

iodine. "G - kyN~r*as used Iérein, dénotes Straightycha n @r branched
al kyl havi ngr® 1-8 Fé‘arblgg atons. If a different nurher bon_atons is

specified, such as C6'or C3, then the definition |?“|‘to We altefided
accordingly. "Cl-Cs-Al koxy", as used herein, denotesrstrai ght' chain or
branched al koxy having 1-8 carbon atons. If a different Aunmber of carbon
atoms 1s ﬁP%h%EQQRl,WfﬁaEI@ R0 RsQhd R31 2k REQefiRE 286{d; ¥ it CRARE SXti9 be amended
accordingly. The term "al’kyl ene" denotes a strai ght chain or branched

sat ur at ed droisdh ot REnRT B eph Al #1F Aljo bedelmed abowgnHosrommpayads atons. I1f a
di fferent (aumbes 10f 2, ARARANHON1d ScBPREE b &flylesUikiASetBpOfre C3, then the
definition is to be anended "accordingly. "Am no-Cl-Cs-al kyl" and

" ami no- ClinGertes] epwsen Xt endian ghd diominetreastiad 2by a  nitrogen atomto

C -Cs-al kyl, e.g., NH2-(Cl-Cs)-, or to C -Cs-al koxy, e.g., NH2-(C - Cs)-0O.
If a different nunber of carbon atons is specified, such as C6 or C3, then
the defi hh¢ tonpauwnds of bematehded Favads diahgecan bepr@ured dcydrdirigrio” and

"di (Cl- Cséc?rlvléytlic}n%m&]l?e"s (Q?CQ%E(? inq:i’\_e %e}gtlu}%/ I, as

Compounds of formula (I), in free form, may be converted into salt form, and vice
versa, in a conventional manners understood by those skilled in the art. The
compounds in free or salt form can be obtained in the form of hydrates or solvates
containing a solvent used for crystallisation. Compounds of formula (I) can be
recovered from reaction mixtures and purified in a conventional manner. Isomers,
such as stereoisomers, may be obtained in a conventional manner, e.g., by fractional
crystallisation or asymmetric synthesis from correspondingly asymmetrically

substituted, e.g., optically active, starting materials.

The compounds of formula (I) can be prepared, e.g., using the reactions and techniques
described below and in the Examples. The reactions may be performed in a solvent
appropriate to the reagents and materials employed and suitable for the
transformations being effected. It will be understood by those skilled in the art of
organic synthesis that the functionality present on the molecule should be consistent
with the transformations proposed. This will sometimes require a judgment to modify
the order of the synthetic steps or to select one particular process scheme over another

in order to obtain a desired compound of the invention.

The various substituents on the synthetic intermediates and final products shown in the
following reaction schemes can be present in their fully elaborated forms, with suitable

protecting groups where required as understood by one skilled in the art, or in



her ei nbef ore defined, attached by a carbon atomto an am no group. The

C -Cs-al kyl groups in di (G -Cs-al kyl)am no may be the sane or different.

| f a diffwoenw/emsrser of carbon atons is specified, suelTAP2@8/06T11€3, t hen
the definition is to be amended accowdi ngly. "Am no-(hydroxy)-G -Cs-al kyl "
denotes am no attached by a nitrogen atomto G -Cs-al kyl and hydroxy

at tached Bﬁéc@t@oro%l/[gg@hﬁh(%ml Ia@ert&%la‘b%%ecgntcpﬁ\eﬁlfiﬁm forthf bRmefliolf er ent number
of carbon atoms is specified, such as C6 or C3, then the definitionis to

be amendeftngbededinggkijled mcshe - Kﬂ“RW@HF‘EGﬁWH alaﬁée addedas vaniexireat bony! "

as used hﬁfrgﬁgﬂvougﬁﬁggrﬁhetg se@en@é 515' Jlfté? tQBI'eg@n af H\Q)W théftSe Lvely. as
her ei nbef ore defi ned, attach [ 074575 PCT/ EP2008/ 067110 49

carbon at BWNY €asas, camboni usgd 6u1|9t10112ﬂ gepumrfléireplémonmﬁlbé? ugstl te aapgarmat oms i s
specified,,. 1?1%991 &%Se%tooalr 9‘1‘% rft ﬂlhﬁe opglflé &)'nli 091 dio® f&r&upaeéﬂm?onded
P C§ oa [:( car ,

accordi ng herei n enot es
C3- Cs- cychmahwymnmasnﬁef@wnbbfBréxd@beﬂeﬂmwhmvmmménmmya@cwawbsnnafon1to a

car bonyl |f r d, such
R T R
" C7- Cl4- Aphﬁkyihgdasn®$®dkheﬂethndembmesaade&mybﬁgnofE&@Mﬂsakkyl as

herelnbefore deflned ubst§ tut ed Cl ronatlc carbocyclic group,
as herei n®"d&fin énm??%hms $4hgwgﬁt8¥an%%? %(ﬂ%gr on ‘3 3ﬁ%r9§%épé0|fled

such as Cﬁmbms@&ymmbenxbheondﬁﬂmmnﬁumnmm&uhnobeSamandedMammmnmengy
"C3-Cls rbocyc |c gro used herein, denotes a car C group
navi ng 3 Rpas b R hs By BRsHEEREE Pt DRSS SELPRRIN bF ot ur ot ed.

such as ayﬁﬁqnﬁhpﬂymhﬂas&ybmﬁEXﬁﬂﬁ&@ﬁsthﬁ%n@iSmﬁmﬂhﬂmﬁﬁﬂk&nqﬁouﬂ& i ncl ude
but are not. Ilqyted to cl Q rE$ l, cycl pbut. 1 ﬁyclo enH¥l, g%clohexyl,

cycl ohept §1""8F btﬁrélf‘&&?f&}‘i 0¥ S '%%fé?’f ny BJI"«SH A SIFMR REREE ot yI

bi cycl onoryll aé amkudmgomﬁaﬂy&onaﬁdnl'y md@lnyltheaﬂdof igGiyic kﬁdl@é‘sware If a

di fferent gpe@ on atq s mﬂgﬁ]il such t hen the

definiti of¥< % r%’é” ét(ily’ t&ﬁ”ﬂ Yang cheggr, £ %9301/5« omatic

car bocycl Cen@ididpsive @%au&emb#wmm@lem%&smnvca{ QA¥8b); CogpPserhavi ng 6- to
15-ring carbon atons. Exaggles %ﬁ CB-ClS-aronatiﬁéscarbocycl|c gr oups

i ncl ude, bligaras BtsgeraliGroprd rrsformatni Kapieniat shdseriserieat bergamon

napht hyl, (1@pht.hy |C%%W€H@@Qm O SRS ok bkis, Wroﬁ@hh@énﬁﬂ% (setifs e@ltgifsé ferent
nunber of car bon i s specified, such as Clo en the de |n|t|on IS

to be aneﬁﬁéan%@&r%? n]gwll alsqbefeéognmsirfbétraél@th?éfr@méye@l @agppigghe " 5. to 6-

menber ed ngﬁh%g%ygw GutHfi®Wite in Bis fleRl &%éﬁﬁm@%@%&?@é&r&@mkaﬁngroup , "3-
to 14-nmenpered heterocyclic group", "4- 14- menber ed heterocyclic group”

and "5- tgrorpusehive pedediien of dropedtive ftgxcm@ﬁi graupp eresentipdiseemipgeids, to 4- to
8- menber edeq 3pedif s TRIRESE di\/luﬁhplet ﬂogegtmg groups within the same molecule can

be chosen such that each of these protecting groups can either be removed without
removal of other protecting groups in the same molecule, or several protecting groups
can be removed using the same reaction step, depending upon the outcome desired. An
authoritative account describing many alternatives to the trained practitioner is Greene

and Wuts, Protective Groups in Organic Synthesis, Wiley and Sons (1999).

Pharmacological activity

Having regard to their blockade of the epithelial sodium channel (ENaC), compounds
of formula (I), in free or pharmaceutically acceptable salt form, hereinafter alternately
referred to as "agents of the invention", are useful in the treatment of conditions which
respond to the blockade of the epithelial sodium channel, particularly conditions

benefiting from mucosal hydration.



menbered, 3- to 14-nenbered, 4- to 14-nmenbered and 5- to 14-nenbered

het erocyclic rings containing at | east one ring heteroatom sel ected from
t he groupwocoevsi7gi7’sng of nitrogen, oxygen and sul phur, WwROT@EP2008%6120
saturated, partially saturated or un¥aturated (aromatic). The heterocyclic
group includes single ring groups, fused ring groups and bridged groups.
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of fornu ) frae or
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enmbodi ment~Bf presen ent1on OVIdz use of a conmpound of
f(r)]r mul a (bl)onlclmtla,rcjﬁr(ﬂﬁc @Ws&glaﬁ@rmJMEMarpdeebsem@@HDmmﬂm%a rasplfratteazf oact §

phar maceu acce e salt t he manufacture of a nedi canent
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obstructlve uInD sease, ast respiratory tract infections, |ung
oar ¢f nommiSREHEEr B B Reried ﬁw&h&?w Al Jugpgnlatq aqess glder st ood t hat
any and abﬁlt}emﬁdpdmmssmﬂwh@@blwrﬁale;sﬁysiomg@r@ﬂf tiRprorytiReutfakedyuidd on

conj uncti wi th any other e di ne t to descrijbe additiognal enbodi nents of
the pr esg’rﬂf SUHIN E-PoRC ORGP S HEI0ET) 8 R RBINST RS Wi (@HS3e nent are
meant to bgrth& Rk, BRRNML T tRNpidhBih] 3bdiu@tARAnce | LIE Ridhey EQAMI BOYsedftot he
embodi ments to describe  additional enbodiments. It is understood by those
ski |l ed i Rrameie divugessiad thasay iRduqeany PoBRsISEf&ct-t uent s where not possi bl e
are not an aspect of the present invention. Throughout this specification
and |n tng cgglns tha%#follog unl ess theégontext requires otherw se, the
wor d " conpriagaent ippccppdangg Wish she igyemiog gnaydsmpmpiasaticsr Pradwselisi ng”,  wil |
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formul a ( Aol h%aelqges3gfﬂnbaeq R BB bdnchldd itha Sk SRaucEie compounds

represente of mul a e capa form ng aci 1t1on
asth ma occupational asthma and asthma induced following bacterial infection.

Treatment of asthma is also to be understood as embracing treatment of subjects, e.g.,
of less than 4 or 5 years of age, exhibiting wheezing symptoms and diagnosed or
diagnosable as "wheezy infants", an established patient category of major medical
concern and now often identified as incipient or early-phase asthmatics. (For
convenience this particular asthmatic condition is referred to as "wheezy-infant

syndrome".)



salts, particularly pharmaceutically acceptable acid addition salts.

Phar maceutically acceptable acid addition salts of the conpound of formula
(1) incluste 200va5es76f WO 2009/ 074575 PCT/ EP2008/ 067110 BLTiRRRO0gAnT1C0 aci ds,
e.g., hydrohalic acids, such as hydrofl uoric acid, hydrochloric acid,
hydrobrom ¢ acid or hydroiodic acid, nitric acid, sulfuric acid, phosphoric
aci d; andprphgaRiCefAGCHS the t@atmedk bPM&&wﬂPB@&@J&Q@WM d@&lds, such as
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aci d or mgljieh@Shdric@t GRERONNbrbberdGi HShung WGl iBs oFBhGhfed ARYfsOr succinic
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aci d, di pherylcagsivity c lapaxdfurdar be dridsheadity mém_equuer@mdnbgr ptephenyl aceti c
acid; aro i
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m xt ures BEISE C-2p ABH G ERERINIG SatEinal. exonPre chvasar ahehingid Dhenchisigs
wel | -known to those skilled in the art, e.g., chiral high performance
l'i quid chronat ogr aph (HPLC) . Tautorrers are one of two or nore structural
i soners t hA¢ agerfssf tbwnéamorllrw lsn Rerwselt as acidssping ignaihaard é85KH om one

i soneric fRLm,. th%E'g{eQ%ay MayserubaRt fresdlehyof oRAUitBXAWRICE respORPRINRES Of
Formula | a where R6 and/or Rl1 are hydrogen may exi st in one or both of

the foll oWOﬁlgadpa)é@Wrd @nflegmchmeielmmems?s PCT/ EP2008/ 067110 52 O R R8
OR RR$ H

The suitability of epithelial sodium channel blocker as a treatment of a disease
benefiting from mucosal hydration, may be tested by determining the inhibitory effect
of the channel blocker on ENaC in a suitable cell-based assay. For example single cells
or confluent epithelia, endogenously expressing or engineered to overexpress ENaC
can be used to assess channel function using electrophysiological techniques or ion flux
studies. See methods described in: Hirsh et al., | Pharm Exp Ther (2004); Moody et al.,
Am | Physiol Cell Physiol (2005).

Epithelial sodium channel blockers, including the compounds of formula (I), are also
useful as co-therapeutic agents for use in combination with other drug substances, such
as anti-inflammatory, bronchodilatory, antihistamine or anti-tussive drug substances,
particularly in the treatment of cystic fibrosis or obstructive or inflammatory airways

diseases such as those mentioned hereinbefore, e.g., as potentiators of therapeutic



Cl NNC NNN(CH2)n\ N, (CH2)n MR H/ HMN 9 HEN NNCH R'/ Re i NI
RR>> RIOR HHlaHHOR 6 R~RBHN C N N(CH2)n H1IH NMR9 Ni R10
H H Conpowmoadsoszoesysdi ng to Formula | nmay exi st in correPpOmEPR00g/06Hwe omeri c
fornms. Exanples of tautomers includeé’but are not limted to those
conpounds defined in the clains. The conmpounds of the invention may exi st

in both unsplyaksdhantessplayatfdnd of MBucingd RGui&l MsaSifk ¥ApSrentiad sideed herein
to describe a nol ecul ar conpl ex conprising the conpound of the invention
and one otffeerad spHadiveeeuti cal |y acceptabl e sol vent nolecul es, e.g.,
ethanol. The term "hydrate"” is enployed when said solvent is water.

Synt hesis General ly, conpounds according to Fornmula | can be synthesized by
t he rout edhe epithehialsediuprchgamd tockeraney bemixed aviihl e othepdrigrrsbwmse in

i nt er nedi at: r W ' r Lat: [ r i.c solvent to
provi de cgﬁggﬁﬁgﬁgmp ¢ q%gﬁggébéE%rg%gé%gghﬁﬁgf%gé 2%%?21&%ﬁg’free base
can t hen bewlteagovelytvéth eraafer gl dthdralrmg dnpstanesat nent wi th an appropri ate
acid. Intermedi ates can be prepared from net hods known by those skilled in
the art or are comercially available. Scheme 1 WD 2009/ 074575

PCT/ EP2008t@6dingle, the3nREtiorOnkkddes dN-a frthr dNpd¢t a@omKinatiph 8f ¢pidkeNdl R N1 R i

| Pa, Ref | U)s(ocfi?ﬁ“m ’érhan%'el bl’alckNer lbvl_ithl:\éssml:o\);i]é aglgen\[s (ny)a‘erflo/nic saline, dextran, mannitol,
Xylitol) + modifiers of CFTR function, both wild-type and mutant (correctors +
potentiators), e.g., those described in WO 2007/021982, WO 2006/099256, WO
2006/127588, WO 2004/080972, WO 2005/026137, WO 2005/035514, WO
2005/075435, WO 2004/111014, WO 2006/101740, WO 2004/110352, WO
2005/120497 and US 2005/0176761, an anti-inflammatory, bronchodilatory,
antihistamine, anti-tussive, antibiotic or DNase drug substance, said epithelial sodium
channel blocker and said drug substance being in the same or different pharmaceutical

composition.
Suitable antibiotics include macrolide antibiotics, e.g., tobramycin (TOBI™),

Suitable DNase drug substances include dornase alfa (Pulmozyme™), a highly-purified
solution of recombinant human deoxyribonuclease I (rhDNase), which selectively

cleaves DNA. Dornase alfa is used to treat cystic fibrosis.

Other useful combinations of epithelial sodium channel blockers with anti-
inflammatory drugs are those with antagonists of chemokine receptors, e.g., CCR-1,
CCR-2, CCR-3, CCR-4, CCR-5, CCR-6, CCR-7, CCR-8, CCR-9 and CCR10,
CXCR1, CXCR2, CXCR3, CXCR4, CXCRS, particularly CCR-5 antagonists, such as
Schering-Plough antagonists SC-351125, SCH-55700 and SCH-D; Takeda antagonists,
such as N-[[4-[[[6,7-dihydro-2-(4-methyl-phenyl)-5 H-benzo-cyclohepten-8-
yl]carbonyl]amino]phenyl]-methyl]tetrahydro-N,N-dimethyl-2 H-pyran-4-amin-ium
chloride (TAK-770); and CCR-5 antagonists described in USP 6,166,037 (particularly
claims 18 and 19), WO 00/66558 (particularly claim 8), WO 00/66559 (particularly
claim 9), WO 04/018425 and WO 04/026873.



RRTFARL5 NNNR 12 R3R31In Schene 1, Rl, R2, R3, R4, R5, R6 and
R11 are as defined above; Yis CR7TR8 ; Xis CROR10; nis O; and R7, R8, RO
and R10 awe 200%0451S defi ned above. For conpounds wher ePOTIER208067129 t hen
the appropriate nmethyl ene or ethyleneslinking groups are inserted between
X and Y in the diam ne reactant 2. The conpounds of Formula 1 and Fornula 2

above Cansﬁ%%ﬁﬁﬁhﬁ%%ﬁ‘&&qmﬁg ddﬂlde%ﬁé@ylﬁmlﬁ pagkuLP YRS Aas&tdbad i n the
literature Corrpounds of for free form may be converted into
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crystal | i S2LDGH7, BImpa(NES> éﬁspefcmﬂmlh@{;e(of Fxpaplebd 115 étoVed 824, ﬁénﬁaeactl on
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st ereoi soner’s, conventloﬁ
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asymmet ri e cti i mat eri al s.
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present on nol ec ho he tr tions
proposed. **ff agc\}\?@ﬁasglﬁ%é@q rr(élgx? 515# Eb‘aﬂlé?{ hlbbﬁgdﬁ )f’@ﬁ%% ‘ggrder of

t he synt helapp)sBEYPE9-8004 Bage) eSniIH6&1359;16(S&heﬁugaroughp%@fsllﬁemmradiver anot her
i n order tain Si t he |ous

subst i tue ‘E°§16§ "ﬂeﬁg ﬁ%@ﬁ&%gw&ﬁgﬁﬂ% W %1% i?hgi) ‘%ﬁ%g}ffélf§ 'shown in the
fol | owi ngCDEasdi (IEI:Igéﬁé’DQS@SIIE(&M beCfnese eldehc) IWM554f/u1M%5 eVahglisated forms,
Skl ed 1 a0 FRerBbeh R Forubonlboasrssien Bososeloss m0sa br ecur sor
fornms whi oby1989y, Na@eae/l@e%elwbmmeﬁso w(o 9t3}’11@|751fwl0ﬁ£l>8/1817%5\5m et hods
famliar to one sk stituents canaso be added at

vari ous s?%/éé%66at"f-’1@c9}é]f§8é§ Wr%oé@%‘mé‘t""éogéﬂ%%%‘%@ BB cBidl etion of

t he synt h@h/o@omqm@axoobm MDY BEFHLS 8, WeNH0| $4 sos D Hungsh onayogr oup
mani pul ati ons can be used to transform one internediate into another

i nt er medi 8+8184Y> 3@ 0463 6ahaY OF 04 Gk8HLaWQ §4P h8449, BHOOAGH 8¢ ¥hPbUnd of
fornula (bhlo1EXAMRYE94Rf 885 Ry OB/ PW4BS | WIS 0 A0 BoSQANKERD DA 9945 WO

04/045607 and WO 04/037805; adenosine A2B receptor antagonists such as those
described in WO 02/42298; and beta-2 adrenoceptor agonists, such as albuterol
(salbutamol), metaproterenol, terbutaline, salmeterol fenoterol, procaterol, and
especially, formoterol, carmoterol and pharmaceutically acceptable salts thereof, and
compounds (in free or salt or solvate form) of formula (I) of WO 0075114, which
document is incorporated herein by reference, preferably compounds of the Examples

thereof, especially a compound of formula:
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CH,
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H H

OH

2

corresponding to indacaterol and pharmaceutically acceptable salts thereof, as well as

compounds (in free or salt or solvate form) of formula (I) of WO 04/16601, and also



an ester or a ketone to an al cohol; conversion of an ester to a ketone;

i nterconversions of esters, acids and am des; al kylation, acylation and
sul f onyl awDanosaf74s5cohol s and am nes; and many ot hers. PEUEPRIOBOETINE can
al so be added using common reactions,3 such as al kyl ation, acyl ati on,

hal ogenati on or oxidation. Such manipul ations are well- known in the art,

and many E&%SJ&'&Q%H@@&K@O%@WSO&@OM W@@W%WW@@@/@@@%“W such
mani pul ations. Some reference works whi ch |ves exa Hf;l es and references to

the pri mBPY20P/B0 B0 eV Obrghh, @ﬁiﬁﬁé‘é sWIHP2/ MAGEGAEP> gr oup

mani pul at WeH$2/78533 Wb 03@‘@443@“@60 bEADSEQNWBLANE s30WTRDb 2 bi5edyON the art
of organic synthesi’'s are Marc Organi’c Chem stry, 5th Edition, WIley and

Chi chest eP3/E4, WQWZBWMQY@Q‘%% VEO GG Wﬁh@fgﬁﬁﬁ&aWQns Lar ock,
Ed., VCH 64@@?32 v@@/%@SWOM@?%”WOWVB@% ongl, 63[/29'735 2Th@pst or mati ons,

Katrltzky et (series editors), Pérganon ?1995 npr ehensi ve

Or gani ¢ SYHBRESI, §7V0'ﬂ464§t61&nWCFO‘é/ﬁﬁ@fg3 (\’%@Wé@%ﬁl‘{(’é}@‘)ﬂowﬁér@d%@ (1991). It
Wil alsoogﬁoﬁéﬁpgnlzed t hat anot her major consideration in the planning
of any synthetic route in this field is the judicious choice of the
protecting group used for protection of the reactive functional groups
present in the conpounds described in this invention. Miultiple protecting
gr oups mﬁShhﬂm1MEndaﬂﬂmnqlém'$Ewbdnamhéohmmgenrsmmhuﬂhamceg@hsmi t hese
protecti ng 19|upslpr%ﬁ:g lellmt rorm 2L LR uerrgbromlg WoirobR 1um % @tls a (f?—f
protectin gro ps Phe f cal'e, Por'severa Flng groups can

be renovedChisi)ngnd glgc@arrelaltee bot mlmt}m@ﬂmcm’dem dar mg40£pb i Sﬂ’tﬁeﬂeﬁ,ﬁﬁo nme

Crai ned pieertonér ek HPAERE WastGEoe, Vior G BRR, bR Y¥d gani <
Synt hesi s03/00 84y VEaOd) 33339 5 (WE99)/53 948 & OrélcH 7094 CWIO @401 8422yandaYOng regard
to their Bj‘/a%%de of the epithelial sodiumchannel (ENaC), conpounds of

formula ( free or pharnmaceutically acceptable salt form hereinafter
alternately referred to as "agents of the invention", are useful in the

treatnment .of conditions which pond to the bl oc t he epithelial
sod um chSHHbNe Eﬂm BUfERIO G Y eéhfféﬁ@qutlgsriac RGOS hydrat i on.
WO 2009/ Oz&éﬁ&eﬁﬁlaﬁﬁzaws@&‘r? Qntag“&uda SRR thoRedikabed ibyspl ockade of the
epi thelial sodiumc ncl ude di seases associated with the regul ation

of fluid %@‘UW1éZTW§%O‘gB4%%&qdaWOn%%‘F&alﬁes For exanple, the vol une of

airway surface liquid is a key regulator of mucociliary clearance and the
mai nt enance of lung health. The bl ockade of the epithelial sodium channel
wil | prondtigablq aiitdisgrainerdrugenbriansss mekdeeeisigaie hyiepshloridehe ai rway

epi thel | UH&etJnh‘i%ﬁQ)‘. 8&95‘%%& AEh AR Br R BIRY, ARCR r A1 LOAYSE ARG T he
accunmul ation of nmucus and sputumin respi ratory tissues (including |ung

ai rways) . digherhydraseing ead feefenaitine hyskpihiendsy ycrdnsvasssmisdenzelsstiogst i ¢
fibrosis, elpJShS? m%t#n‘e%&ogé{%' dgl:%scaé@ma(ﬁrw %ﬂzvgll ap{hgg’ec(hkctlésgd ychronic

obstructive pu nary di sease ( , respiratory tract
JP 2004107299, WO 03/099807 and WO 04/026841.

In accordance with the foregoing, the invention also provides as a further aspect a
method for the treatment of a condition responsive to blockade of the epithelial
sodium channel, e.g., diseases associated with the regulation of fluid volumes across
epithelial membranes, particularly an obstructive airways disease, which comprises
administering to a subject, particularly a human subject, in need thereof a compound

of formula (I), in free form or in the form of a pharmaceutically acceptable salt.

In another aspect the invention provides a compound of formula (I), in free form or in
the form of a pharmaceutically acceptable salt, for use in the manufacture of a

medicament for the treatment of a condition responsive to blockade of the epithelial



i nfections (acute and chronic; viral and bacterial) and |ung carci nona.

D seases nedi ated by bl ockade of the epithelial sodium channel also

i ncl ude dweeamaw4drsher than respiratory diseases that ace/ERs@sobAted wth
abnormal fluid regulation across an @pithelium perhaps involving abnorma
physi ol ogy of the protective surface liquids on their surface, e.g.,

xer ost om godi¢lh hARE, BhrRTIaKG LALBGRNINO G- st digag] £.8., COLY fiBYRis-and
Furthernore, bl ockade of the epithelial sodiumchannel in the kidney coul d
be used t 60Rtonpte diuresis and thereby i nduce a hypotensive effect.
Treatnment in accordance with the invention nmay be synptomatic or
prophylactic. Asthma includes both intrinsic (non-allergic) asthma and

ext ri nsi c Thahgeatsgifdhe asetiion maynhe aglnzsisterad, byravd @patopriatstrapis, c-sevelbe ast hna,
bronchiti : I and ast hma
i nduced fgﬁrgt?%go aéﬁ%&#&?ot%ﬁﬂ&@ﬁ%ﬁéﬁ&gggggﬁg%#B% bggﬁﬁﬁa fgﬂg?so to be
understoodgaSléwhﬁaﬂanOfama@mmmuwnﬁﬂ@nbﬂQGBglnemqwdbueg iegs than 4 or 5
years of i a nosabl e as
"wheezy |n?§nFﬁ¥gh§%&%sggﬂp gﬂl |en$ a?%gggk %?Qﬁggggaseg!ggl concern
and now ofnvemtidnddsit prbvides agharmcqmmeadtcompoeaorh yorpmm@ :asampmmdcﬁ ( For

convenlen t] ular t hmat i ndi ti ref to as
"wheezy-in anr & {?H%e 2 gﬁﬂgggmﬁ%ﬁfﬂkﬁﬁﬁg) #%

Pr ophyl actptoreflf lt@dyer wnthtahﬂlatmwhnmﬂty aofepaabtentimen drlcah&ar elvarcfen cﬁlde by
reduced fre quency or 6ﬁver|ty 1¥ togatlc attackfl %ﬁ of acute

et homt | cOUPPOE R RRCBTEE pickifyong i 8RG HeY VAR ATFERY Y unction or

i nproved baidneky-gilathiypendileaaiineior yintittiissivadrfausthaatinteeredesdabele dubly reduced
requirenent for. other i i

omatic therapy,, i.e., thera or or intended
o e bR PR oy R TR e Gt ARt o i ind,
gntl ]:l nf | w&ﬁﬁﬁhﬁd’s)kn()ﬁfngn theGldnicCot. fflﬁfs@gﬂ)do@zﬁge forreneonicludt eu‘byets Hiophyl actic
enefit in ast my, . npartl ul.ar e ap CtS proneto
"mor ni ng SEPERghormu ’Pﬁfﬁ)@tﬁll?lffg aﬂl@mm?tgau&ﬂrf@a Efi %30%?'2 syndr one,
conmon too@mﬁamtgalatok AanRFEARBLyY HstcRKl aggbateﬁesamncﬂm&@ﬁ;ﬁ;rl zed by
asthma attack, e.g., between the hours of at a tine

qut 4-
nor mal |y "S33E0RAAY SPMPrich arest o ¢ ?ﬁ%ﬂ?lzﬁsé\f%‘i}impﬂé@ﬁfw RYvetesd
synpt omat fn@skidng therapy. Chronic obstructive pul nonary di sease incl udes
chronic bronchitis or dyspnea associated therewith, enphysema, as well as
exacerbation of airways hyperreactivity consequent to other drug therapy,

in parti cyhiah thOtdMglositdNRb ARt Ud LRREIEBYMulING, if SRk Sndk$0 a
applicable to the treatnent of bronchitis_ of what ever t'ype or genesis

i ncl udi nghydsogluoreralrees (Fiiatipriillant, sushas FHi 1348 0o lifig 27 ohr omikairopt pht hi noi d
D I Bese, R pA9 R Sin il RABYERIIL AR KPR BF L AR 36 d- Sensi no

i on channe ASI C ers. us t e use in the tr ment of
condi t i ont Aiedty W@@ﬁbﬁdd/tooon%@r mme@@ @@nt&fsudh@s eleic dade)ms@nbgan on channel

channel . trioleate, and/or one or more bulking agents, such as lactose. When the composition

comprises a dry powder formulation, it preferably contains, e.g., the compound of
formula (I) having a particle diameter up to 10 microns, optionally together with a
diluent or carrier, such as lactose, of the desired particle size distribution and a
compound that helps to protect against product performance deterioration due to
moisture, e.g., magnesium stearate. When the composition comprises a nebulised
formulation, it preferably contains, e.g., the compound of formula (I) either dissolved,
or suspended, in a vehicle containing water, a co-solvent, such as ethanol or propylene

glycol and a stabilizer, which may be a surfactant.

Further aspects of the invention include:



The suitability of epithelial sodiumchannel bl ocker as a treatnent of a
di sease benefiting from nucosal hydration, may be tested by determ ning
t he i nhi bwoang/gif7ect of the channel bl ocker on ENaC i RCI/EPRéoBabiieo
cel | -based assay. For exanple single @ells or confluent epithelia,
endogenousl y expressing or engineered to overexpress ENaC can be used to
assess channel fQﬁ&ﬁﬁ&ﬂmﬁ%ﬁRQnﬁMﬁ@%hQﬂhﬂﬁﬂ@ﬂ@&l@g'niﬁpﬁﬂbﬁwgﬁoﬂ%rlon f1ux
studi es. See nethods described in: Hrsh et al J Pharm Exp Ther (2004);
Moody et al., ARHIN hﬁy§ﬂﬁﬂﬂ€%prHPH?@PHFPGQ@Q@FfeEpﬁFﬁ@Pﬁ%i(s@dlunlchanne
bl ockers, incl conpounds of fornul a useful as
co-therapeuticﬂggﬁﬁ?ég?@Fn%@53Wﬁmﬁﬁﬁﬁ¥ﬁggﬁéﬁn&P%ﬂd8 %@ %?Ud subst ances,
such as anti - inhhlablefetner y, bronchodilatory, antihistam ne or anti-tussive
drug substances partlcularly in the treatment of cystic fibrosis or
obstructive or () rf Phammaccotigal aredusy eompfisiessesmppyet ohsormbs@) iffent i oned

her ei nbef or e, r 2009/ 074575
PCT/EP2008/0671hghbggéggg¥%$%%ﬂgﬁwzﬁ% n} gggggggg% %g%eans of reducing
required dosag(djgarplhhm@ﬁ@naévade cSheddinged E@ppsundlof Soreduldr mgshaldhlefepi. t hel i al
sodi um channel _bl ocker may b ed W h t he ot her drug, substance in a
fi xed phar macelfPraest 0%&@8%5% Qr)?rf)( ’6?“1?1( e HRFRHIsEedPeRresdbar at el y,
before,  giveMidnaRBQUITbYrsWid deper@fdoeE.l BR t&tﬁheﬁcmmgn&ulaﬁtt@aweated
Accordlngly, the invention includes as a further asp conmbi nat’i on of
epi t hel i affic céfgefidshiradradribs mepeekamigistrAtiYs niptecacra étﬁfaive( Mp&Ptases ¢ sal i ne,

dextran, pRBALiQSratiolWy ikl dtich JPEF fHe%rr&rQ)ff O%IHO]CIHQ%H&'TM bath wld-type
and nmutant (correctors + potentlators t hose described in WO

2007/ ozwa@%age%wwwy s a%@e;qurrsssfé%lﬁ@mg/ 080972, WD

2005/ 026137, WD 2005/ 035514, WO 2005/075435, WD 2004/111014, WO

2006/ 101740, WO 2004/ 110352 WO 2005/120497 and US 2005/0176761, an

anti - i nf | Bharatase Hissmsdddsdvat ory, antihistanine, anti-tussive,

anti biotic or DNase drug substance, said epithelial sodium channel bl ocker

and said drug substance being in the sanme or different pharnmaceutical

conposi t i ©nmpSuidsatiifernan (Ihiwt thes phawhasdeticrtic nakipdblearits bironpte, e. g.

t obr amyci | T b age alfa

(Pul syt od g g T 27, P BothiiaubH SHANERT ol ElHFc BEIR R

deoxyribopumkdasehdaﬁmmmmﬂshawwmmdEhhséﬂedtrmEhyyacdeayésuﬁNAinﬂurnase alfa

is used tgﬂtr%gtszystlc fibrosis. O her useful conbinations of epithelial

sodlun1channel§%1 ockers with anti- i nfl ammat ory drugs are those with

antagonlsts of chenoki ne receptors, e.g., CCR 1, CCR2, CCR 3, CCR-4,
CC@Z(?CZ CR-7, CCR-8, CCR9 and CCR10, CXCRl, CXCR2, CXCR3, CXCR4,

CXCRS par i cularly CCR-5 antagoni sts, such as Schering-Pl ough ant agoni sts

SC- 351125HubGn-Brbirdhin] &path&HedDs (HIBREDd Cambagd et ®]tured under air-liquid

interface conditions to provide a well differentiated mucociliary phenotype.

HBECs were cultured using a modification of the method described by Gray and
colleagues (Gray et al., 1996). Cells were seeded in plastic T-162 flasks and were
grown in bronchial epithelial cell growth medium (BEGM; Cambrex) supplemented
with bovine pituitary extract (52 pg/mL), hydrocortisone (0.5 pg/mL), human
recombinant epidermal growth factor (0.5 ng/mL), epinephrine (0.5 pg/mL), transferrin
(10 pg/mL), insulin (5 pg/mL), retinoic acid (0.1 pg/mL), trilodothyronine (6.5 ug/mL),
gentamycin (50 pg/mL) and amphotericin B (50 ng/mL). Medium was changed every
48 hours until cells were 90% confluent. Cells were then passaged and seeded (8.25 x
105 cells/insert) on polycarbonate Snapwell inserts (Costar) in differentiation media
containing 50% DMEM in BEGM with the same supplements as above but without

triiodothyronine and a final retinoic acid concentration of 50 nM (all-trans retinoic



such as N-[[4-[[[6, 7-di hydro- 2- (4- net hyl - phenyl ) - SH benzo- cycl ohept en- 8-

yl ] car bonyl ] am no] phenyl ] - net hyl ] t et rahydr o- N, N- di net hyl - 2H pyran-4-am n-iu
m chl or iwe 200AK457F0) ; and CCR-5 ant agoni sts descri bed PaTHEB2008/0486) 037
(particularly clainms 18 and 19), WO @0/ 66558 (particularly claim8), WO
00/ 66559 (particularly claim9), W 04/018425 and WO 04/ 026873. WO

2009/ 0745354 PETAERZAOBAAGT A0 b 5B oSU ARt BrsRPlhgs T RAB R Y kUGS | nCl ude

steroids, in particular, glucocorticosteroids, "~ such as budesonide,
becl anet hthsperaippossi tonareicak ipmiekse fes the whiadnist ef theiceltes paiee Abr

Momet asong,; J%Q%Qla %s %a‘ﬁ%&l QSDW 'F'l@%dlarkowgnggé §$l\§3 Ult\ll@ep%/f9112266 VO
02/ 100879, WD 02/ 00679 (especially those of Exanple 11 , 17, 19, 26,

34, 37, €8 re@amd@foof cglrure7 Ampieterg B 99s gavepved from Mbn@éﬁ@é%@,prlmcosl 48181,
VO 03/ 622?% b/éﬁj HoQ4tdrer Q@ A3l A Red bé/é@e%éa%%%?qd%daféép 04/ 66920;

non- st er ol cort|00|d receptor agonists, such as those described in
DE 1026186’s4ablimneraoff og581cal wlmevfa_cmm allwag@saff&mzm, callowes/ 182ngimed\D

03/ 86294, 03/1 32, WD 04/ 05229, WD 04/18429, WO
04/ 19935 aV%}6@3560#§%§ﬁ§¥£{$%&%%% ‘agoni sts, such as nontel ukast and

zafirlukast; PDE4 inhibitors, such as cilomlast (Ariflo(r)

A axoSm t QKL L n Rof | St | den), V-11294A ( Napp), BAY19-8004
(Bayer), g%ﬁ- g%@ﬁf f cﬁgélng %/oug , Arofylline (Almirall Prodesfarm),

PD189659/ PDIH6&T 8TscftParkendavtedin, Ve@\’d‘ﬁl TRERBAN cmmmsm) and \¢BE- 801

(Cel gene) CC-,10004 rnalls T- 440
( Tanabe) , b?é%‘iﬁ&g(ct)%o‘b%ﬂﬁﬁ%d B 1830?“ g PRe 0L DS L3 N d 92/ 19504,
WD 93/ 19741937°vs1a09&/uﬂ19§5@mm193/1\11m5215 NVB(:@&{ 3.81@63POMD SQQ}H)@MESEZ WO

01/ 13953, 0 03/ 10 WO 03/ 39544, 4. WO

04/ 000839(3\% DA eeoa %‘Mf‘b 1“\%%@/’%1@4‘5’15 ﬂé@? o)
04; 018465mOAQoCD/415 %@4@& all msﬂflég}d@%%om&@rﬁ%ém&%@@ ,weva&ohagé d184&d1, V\aD

04/ 018457 019944 019945 45607 and WO
04/ 0378051° i\gb\P PRI HET V@@ ok awsa@f&ﬁvfgﬁéyga%lwnagvfwagén #8571 bed i n
WO 02/ 422985 naadallaahacac@@kﬁ@m SPITHM AN Bh&, wSIERoisd akibgher ol

(sal butaml), taprotere terbutallne sal neterol fenoterol

procateropowgﬁ‘ wosketog ( ”*%Wﬁﬁﬁ rol, carnoterol and pharmaceutically
acceptabl e salts thereof, and conpounds (in free or salt or solvate form
of formula (I) of WO 0075114 whi ch docunent is incorporated hereln by

r ef er ence lepcemgpatlsyesopisairtdas o0 smekpplugen HtPMSégf% Yespstilal 1y a

conmpound  9ffo[QkiIHLR wlte Hedhly FNp&Ed in an appropriate vehicle (distilled H,0 or

Ringers solution). The initial concentration was added to the apical chamber as a
1000x concentrate in 5 ul, resulting in a final 1x concentration the 5 mL volume of
the Ussing chamber. Subsequent additions of compound were added in a 3.3 pL
volume of the 1000x serially diluted stock solution. At the completion of the
concentration-response experiment, amiloride (10 uM) was added into the apical
chamber to enable the total amiloride-sensitive current to be measured. An amiloride

control ICso was established at the start of each experiment.

Results are expressed as the mean % inhibition of the amiloride-sensitive ISC.
Concentration-response curves were plotted and ICso values generated using GraphPad
Prism 3.02. Cell inserts were typically run in duplicate and the ICso calculated on the

mean % inhibition data.

Compounds of the Examples, herein below, generally have 1Cso values in the data
measurements described above below 10 uM. For example, the compounds of the

Examples shown below have the indicatedICso values.



HON H OH corresponding to indacaterol

salts the

r eof ,

as wel |

as

and pharmaceutically acceptabl e
conpounds (in free or salt or solvate form of

formul a (WP 2009005784/ 16601, and al so WO 2009/ 074575 PCTPEPAPO@B0671140 59

co

2002/ 0055651, WD 01/42193, WD 01/83462, WD 02/66422, WD 02/ 70490,

npounds of EP 1440966, JP 05025045,63W0 93/ 18007, WO 99/ 64035, USP

)

02/ 76933, WD 03/24439, WO 03/42160, WD 03/42164, WO 03/72539, WO 03/91204,

WD 03/99764._ WD 04/ 16578, WD 0O
04/ 37768, | WD 04/ 37933, |WD 04/ 3
WO 04/46083ExV[)0 h@ 964, WD O
bronchodi [Lat ory uas i ncl ude
parti cul ar, ipr ¢ um bromid
CHF 4226 (Chie5|§, and gl ycop
424021, USP3, 714,357, USP 5,
02/51841, | WD, 02/ 586%4, | WO 03/
WO 04/ 018422 and WO 04/ 05285.
bronchodi | at ory drugs i ncl ude
ant agoni st s18ugh &81% hose di sc
WO 04/ 748(t2—Surtabte—anti hi st
hydrochl ori de, tam nophen,
| oratidi ne, “desl oratidine, di
activastijne, astenm,zol ¢, azel a
t ef enadi ne, 2as (wel'T" as |t hose d
WD 04/ 02684t —tm—accordance w
as a further, asp met hod
7o bl ockade 5t REVLE: {hel i
with the reguldtion of [fluid v
particularl99an db8d¥ ucti ve ai
to a SUbj bL, autibulcrly ah
formula (|) f formor i
salt. In ano%her aspect the in
in free formor| in the formo
in the manuBactiur@0sf a nedic
r esponsi ve—to—htoekadeof the

35 0.031

39 0.0055

40 0.0055

41 0.0095

42 0.011

43 0.013

44 0.0295

45 0.0426

48 0.0165

58 0.143

4] 22547

WD 04/32921, WO 04/33412, WO

7807, W
4/ 188765
ntichol

D 049°897¢
apg Vo

in rgrc

52, WO 04/39766, WD 04/ 45618,
04/ 108676. Suitable
or antimuscarinic agents, in

e, oxitr

yrrafat g,

oplun1br
But4 al

om de, tiotropiumsalts and
so those described in EP

t71, 744,
0084@, \i
Sui t abl

WO 017+

0 D8433

e dua

14118, WO 02/ 00652, WD
195, WO 03/53966, WO 03/ 87094,

anti-inflamuatory and

dual bet
0séa in

a-2 adi
UsP12 2(

enocept or agoni st/ muscarinic
D04/ 0167167, WD 04/ 74246 and

e e—h
cl st
henhydr

ug—subst
i Iy
am ne ail

ances include cetirizine
ar at e, promnet hazi ne,
nd f exof enadi ne hydrochl ori de,

Stine,
scPbseq

ebasti nd
OD83P

>, epinastine, mzolastine and

il

P004107299, WO 03/099807 and

h—tthe—f
for &he
sodi um

Ul ©YUT TI{

tr@@é f

channel |

Y,

the invention al so provides
it of a condition responsive
e.g., diseases associ ated

ol unes 4
rways di

Cross
seage]

epi t hel i al menbr anes,
vhi ch conprises adm nistering

Haf—stug
n t fd
ventl on

Fect—
rm 6fo a

prOV|de<

n need thereof a conpound of
pharmaceutically acceptabl e
5 a conpound of forrmula (1),

f a phar
aments f g

maceuti ¢
r Q.hes ti

ally acceptable salt, for use
eatnent of a condition

it hal
PTUITCT 1

126

o
A

0.025

128

0.0115

141

0.002

146

0.006

147

0.016

185

0.062

215

0.036

220

0.0085

228

0.0935

232

0.054




WD 2009/ 074575 PCT/ EP2008/ 067110 60 sodi um channel,
obstructive airways di sease,

e.

g.,

particularly an

cystic fibrosis and COPD. The agents of

t he i nverwOanoways78e adm ni stered by any appropri ate ro®Ce&EPgocTn@l |y,

e.g.,
i ntraveno
ai rnways d
topically

al so provj

formula (
salt, op
carrier t
as an ant
drug as h
conventi o
art. Thus
for topic

t ransder mal
may conpri se aeroso

pref erably contai ns,

HFA134a o
co-solven
and/ or

and/ or one

conpound

usly; by inhal ation,

i seasd; intranasally,
t @1t he osligh; |or rect
dpq pharmaceut i cal

1), free formor |

tlé%aIIMIPBbether Wi t

herefqr. The |conposi

i - giaf llamtsgry, bron

erei nhbef ore deéscri bed

nal dill uents or excip
obal |dO<B§é fornms nm
al—admnistrati on may

r
%ORIrIpO

of

e.

delivery systens,

g.,

in the art,

Hi?c{seof%‘d

nor e
conprises a dry pomder formul ati on
formula (1) having a parti

AGLRNt S,

ing age

in the formof a tablet or capsul e;

e.g.,

€.g., |
al 135 1N

CONMmOosSi
Ling

n the 11
a0 beyth

tion cot

n the fg

h &23har

rmof a

mee el i ¢

ion na

chor4di | a
Such

contai 1
t aF y2s5 al

rnrrlnnqi 1

ents an

y i+el ud

d techi
e 1-8bt ef

parenterally,
in the treatnent of an obstructive

e.g.,

eatnent of allergic rhinitis;
ner aspect, the invention
prising a conpound of
pharmaceutically acceptabl e
ally acceptable diluent or

a co-therapeutic agent, such
nti hi stam ne or anti-tussive
ions may be prepared using

ni ques known in the galenic

s and capsul es. Formul ations

take ti
e.g.,

such as

nts,
it

optionally together with a diluent or

desired particle size distribution andy
agai nst product performance deterioration dUe to
When t he conpositi®@

st ear at e.

pref erably contai ns,

or suspen
or propyl

at om sabl
(b) an in

ded,
ene

gl ycol

e.

g., the

in a vehicle cont
and a Hj
aspects of the invention include:
a compoundreshowoimlhlge (I Méthodsrihabmbirind wcimporepginds are dscrébed osol

pat ches.

t hese,

€ form

and
et hanol

such as oleic acid or
such as | act ose.
gfabl y contains,
hanet er

Py ef
cl
Ao

wat er,
, NH

Conposi tions for
or other atom zable fornulations or dry powder
f or mul at i dhsinvitkrem is Hescanp bs the fohowmgpixameks.an aer osol formul ati on,
a hydro-fluoro-al kane (HFA) propellant,
HFA227 or a m xture of

a nebul i sed
fornula (I') either dissolved,

|ch nma
WO 2009/074575 PCT/ EP2008/ 067110 61 (a)

f creans, ointnents, gels or
i nhal ati on

it
such as
may contain one or nore
(up to 20% by weight),
sorbitan trioleate,
When the conposition
e.g., the
up to 10 m crons,

, such as | actose, of the

ghpound t hat hel ps to protect

noi sture, e.dg.,
fornmul ati on,

magnesi um
it

such as et hanol
Furt her

a ¢o- sol vent,
ybbe a surfactant.

or ot her

er, mrr{% Il"LePble als Isrlll I er]nal abp! gtr rralét;[:l Mﬂa—ggd%‘[a , _m croni .Sed form
al abl € medi‘canent onpri ound 91%f or mul a (1) in
Table 1
M/s
Ex. Structure [M+H]*
284
1 0 h o CH
N CH
Cl N
oea®l
= N
H,N N NH,
270
O
2 N CH,
Cl N
e T
z N
N N NH,




i nhal able form (c) a pharmaceuti cal
in

formula (

1)

product conprising a conpound of
inhal able formin association with an i nhal ati on devi ce;

and (d) awoi2ntvai7ad7son devi ce contai ni ng a conpound of f @CEEP200B/06T110

i nhal abl e form

the prese
particul a
adm ni str
i nhal atio
sui tabl e

and Assay
salts, he
are usefu
bl ocker &
Hunman Bro
air-liqui
mucoci li a
nmet hod de
seeded in
growt h nme
(52 g/ m)

factor (0

(5 g/n),
gent anyci
every 48
and seede
(Cost ar)

same supp
retinoic

PCT/ EP200
7 days in
interface
changed t
of cul tur
in the Us
establ i sh
were main
current (

nt i

nvention wll

Dosages of conpoundssSof forrmula (1) enployed in practising
of course vary dependi ng,

e.g., on the

r Ccor

n are
dai |
Cony
r ei ng
| as
cti vi

at gorn.

dition to be treated, the effe
I n general, SU|tabIe clily do
of the order of20.005- 10 my, W
doseg are Qf t ordegNvf, 0. 05
ounds of }—ﬂ@dijheir
fter reflgrre to alte ively
phar mag i I n paﬂtlcular
ty and may be test’ed in the fo

Tt SRSI T

sages  f
nile for
100 nyg.
pbhar maceg
as "age¢

t he ca@
Iomﬁng

ed and t he node of
or admi nistration by
oral adm nistration
Phar maceuti cal Use
utically acceptable
nts of the invention",
npounds have good ENaC
assays. Cell culture

i 4
d4ir
ry ph
scri b
pl as
di um

hyd
5 nc

—Epr thelTal cetts (HFBECS) (Ca
terface conditions to pravide a
enot ype. HBEGs were cul d us
ed by Gray anfl colleagues (Ga
tic T- gr ow

rocoriN’soné (9.5 g
g/m), eplnephrlne (0 5

8 di

ng a nm
y et al
N in brd
th bovi
[ econbi n
ansferr

re cul tured under
fferentiated

di fication of the
1996). Cells were
nchi al epithelial cel
ne pituitary extract
ant epidermal growh
in (10 g/m), insulin

5(
hour
d (8.
in di
| enen

N

+ ¥
|9

g/ mL) and anphotericin
s until cells were 90% ¢
25 x 5 105 lceld
fferenll tlﬁﬁ medi a containing
ts as’ above but without triiod

A 1
IIUI\.: a.\..lu \U yllll_},

eﬁﬁ) on poly

Iuen1.

n'{é IIC
Cell §
car bonat

Dt hyr oni

50% DV

(6.5 g/nm),
Nedi um was changed
wer e then passaged
e Snapwel | inserts
Min BEGMwi th the
ne and a fi nal

aci d
8/ 067
cul t
for
o DIVE
e. An
Si ng

concentration of 50 nM (all-tra
110 62 acid). Cells re maint
ure, after mhig?\f/7ﬁg?éfh§y wer
t he renalndEr o; the cultare pef
I\/IF12CI |n|ng 2% v/ v U

phot%m reanedfron1a
Chanbérs 1Is wer e used betwe

hs 4651 1
ai ned su

b exposs
i od. At
troser
| medi g

en days

oi ¢ WD 2009/ 074575

bmerged for the first

d to an apical air
this tinme, nmedia was

G for the remai nder

3 feeds prior to use

7 and 21 after

nment
t avng
| SC)

of the apical-air interface. At
d at 37Cin 5% CO2_i nalri
neasurenents

Prant

al 404t 4

nhcubat or|.

ges of culture, cells

Short circuit

?é»

—

z

N

NH

2

376/378




Snapwel |
wer e

salt solu
WPl). RT
cal cul ati
wor kst at i
sol ution
an approp

concentra

L,
chamber .
t he 1000x

concentra

apical c¢
nmeasur ed.
experi men
am | oride
| Cso valu
typically
inhibitio
| Cso valu
exanpl e,
val ues.

0.065 70
25 0. 270
34 0.095

resul tf

WO 20

inserts were nmounted in Vertica
bathed with continuously gassed Ri nger solution (5% CQ2 in 02; pH
7.4) mai nwaizn@d74%s 37C containing (in m\W):
KH2PO4, 0.8 K2HPO4, 1.2 Cad 2,
osnol arity was between 280 and 300 nOsnol/kg H20 for al

1

20 Nad ,

1.2 Mgd 2, and 10 gl ucose.

Di ffusi on Chanbers (Costar) and

2 PCINAIRA08/06 313
The sol ution
physi ol ogi cal

[ions
was I

on (A
i n DN
ri at g
tion

ng RT
\Dl nst r unent s)|.
/50 (95

used.

by Chm s

vehi cl

Dat a
Tek

| aw.

3tfold

'stillg H20

was dedded"t o™M:-he api cal

CelTs were voltage clanp
reasured by appl ying

diluti
or Rn
chanber

2-m

Pd 44 U
V pul se
ed usi ng
ere preq
DNS Wer §g
jers sol
as a

nvV (nmodel EVC4000;
at 30-s intervals and
a Power Lab
ared as a 10 nmM st ock
freshly prepared in
ution). The initial
1000x concentrate in 5

g1
SqQﬁe

seri
tion-
hanbeg
An

~

(¢

i Re

N 1
M a 1 1TT1idl

Ix—concentTrati

o the

quent additions of conpound wer e

ally di
respom
r to e
m | ordn

utedostock S

am

on. At
| 81i de

am | ori de

N c mgrol

I Cso was esta

sults are pynrpccpd as the mean

VUI
b

the con
10 M v
sensiti
bl i shed
% i nhi

ume of the Ussing
ina 3.3L volume of
pl etion of the

las added into the

ve current to be

at the start of each
ition of the

- seng
eslige
run
n dat
es in
t he @

itive I SC

ner at ed usi ng

in dupN

a. Conpouinds| of

t he

onpounds of the:

Concentratio
aphRad

h
ure nts
Exanpl e

n-respo
Prism3
cal cu
es, h
descri b
s shown

nse3élr v
02. Cel
ated on
erei n bdg
bd abovd
bel ow h

0.1074
01 0.

9/ 074575 PCI7TEPZ2008/ 06/110 63

11 1. 686

0885 26 0.
118 Q.

175<%fEN\
| ~
HN" "N

71 0.042 19
11 94¢0.7009
. 025

18 7
0.0

P
5 0. 012

DS 96 0.

13

o H
N
Ch N
=TT
|/ N o
H,NT N NH,  H

404

14

O H

Cin N N
)

_ N

H,N™ °N” °NH, H

270

15

Chiral
0
N
Ci N
X ]\A*?
/ N
HN N7 °NH, H

296

16

O H

Cl N N

Y

O \
HNT N SNH,

310

es were plotted and
| inserts were
the nean %
| ow, generally have
bel ow 10 [M For
ave the indicatedl Cso
0 &x (M X (M 5
23 0.0335 86 0.008
037 32 0.018 99 0.019




39 0.0055 128 0.0115 40 0.0055 141 0.002 41 0.0095 146 0.006 42 0.011
147 0.016 43 0.013 185 0.062 44 0.0295 215 0.036 45 0.0426 220 0.0085

48 0. 0165w02809007@735 58 0. 143 232 0. 054 WO 2009/ 074575 PRUEPER0608A067110
64 61 0.3465 235 0.364 62 0.013 238 @.119 64 0.0255 246 0.025 65 0.0395
252 0.028 The invention is illustrated by the foll ow ng Exanples. EXAVPLES

Conpounds
in Tabl e
her ei naft
Ms Ex.
0 N CH3

of Formula I'b R-NY X N-INH CN %,
1.17Vgt hods for prepaying su onpouhds are
er. The tabklex 0ghaws Spectronetry [
Struqture [MHHl + 2841 0 H CH3 N N CH3
Cl N H,N N NH,
390
18 . . -
P
464
19 P
o N h OH
150a"RR0W
N N/ NH, ¥ /1
464
20 . o
I jfLN%Hj/\/\Q\O/\r‘J
464
21 al N ﬁ o oH
)G Ga A OB
464
22 Lox o
gt R Py
517
I/ %u] NH
418.2
24 . jA/VQ
T
418.2
25 O INVO
Cl. N, ‘ n
T
26 o 446

NN" NHIb are shown
descri bed

M+H] + data. Table 1

N HZN N NHZ H 270 2



N
N H2
H, N
od

N
N

HZN N NHZ H WO 2009/ 074575 PCT/ EP2008/ 067110 65 270 3 0 CH3 C

, NN N

/1T11\ N HNN NPeTHPI@S/067110 | -\ OH

NNH2 H408 4 0 C NN N/JIIIVN H2NNNH H461 5 Ho o H
H W 2000184576 O 0 CH3 C N Y N~
N ~NJI ~~1 , N 68
27 o H OHChiral 356
CIIN\ N% ﬁw
» N
HN N NH,
28 Y 506
5 4j/\\/\/©
29 i H o 506.37
IﬁN{Hmo/\;/\w
30 N’ 4471
O HN
cl N //l\/> """"" '/\/ \g
AN N H
X
H,N N NH,
31 O  HN NH, 313.1
cl N //k/> """"" /\/
X
H,N N/ NH,
32 N’ 446.1
o] HN
cl N //k/> """"" /\/ NH
~ N H
X
H,N N NH,
33 . i 467.0
CI ﬁ A~
D e )
430.98



HzN N NHz H 376/378 8 NH HN/ O\
2009/ 074575 PCT/ EP2008/ 067110 66 400 9 C

NHz 328 WO 20090745781 OH Cl

1/ N HZN N NHZ H 415 12

CH3 N 0 HZN N N C
ON C
~N N=< NH HzN N NHz 310

69

NH2 WO
0 N_~N HzNNH
11 POTHIPMOSTE7IN) Y1

35 /> 481.0
ﬁ el
\_o
;S/
36 445.1
1* sl
37 (@] EE 425
Cl N =
I N WN‘boc
~
HN" N NH,
38 O HN 325
CIIN N//LQC\NH
~
HN" N ONH,
39 \Z : 626.4
o]
S/\
o] HN i’ Yo
e S
H,N “Z NH, °
40 @ﬁ 607.42
S=0
A
@] HN |
peai®
HN N NH, ©
41 NH, O HN o 607.98
N/l N//I\/H@N o
" e
Cl O, \\\\
.

N



CH
HZN

N\ GOSN N<N:p
N NH2 270 14 0 H Cl

H2ZN N NH2wH 28d00745786 O H Cl

PCT/ EP2008/ 067110 67 OH 390 17 N CI70 N I11

N NH2 H 404 13 0 H Cl
N_ NN H2N N NH2 H 296 15 Chiral

N~ | :~ NH
ON d NNN

N - N~

NN N H HZN N NH2 WO 2009C0/E#2008/067110

N11 N H HzN N NHz

42 o 510.4
YT
H,N N7 NH, ©
43 NH, O HN o 529.05
N7 | N//L/N>©N
TV N
Cl
HN
o
HN
44 499.0
S
o HN =
e e
| ~= (0]
HN N NH,
45 O HN 0 542.91
Pt
H,N N7 NH, N o
1N
SN
46 ‘ 5521
NH
O  HN Q
pean
P o)
H,N N NH,




390 18 Ho " " C

IN~~ N HHNNNH 464 19 NH N~ HZN N NH2 HO 464

20 HNNOH C N_H/ HsNNNHs OH464 21 YNP N . j 0 O 464 22 IN ~
_~N o, HWONoM#74395517 23 HN ~ o C ~N N HEN N NH 4P8TEP2008/06714H ~ | N)
NJ 418.2 25 0 d INN 71
47 469.17
peas O
48 510.23
O HN
cl N NA?CN AN
X u
= o
HN N NH,
49 510.1
=
N_
O HN
O
| = O
HN NH,
50 483.1
o) HN N
-—
| = O
H,N N NH,
S1 © 535.1
o HN
1 o
H,N N NH,
52 © 499.1
O HN
j[ ~ o
H,N NH,



H HsN N NHs 26 phial 446 p H
PCT/ EP2008/ 067110 68 27 O H
Cch" al

O
Ch

~

iral

cl-

"N- N=,
356 Cl°

506WO0H089/07@&75~-N s H N N NH 29 0 H Ch- 1

H HsN N NHs WO 2009/ 074575
'"N_~N / H HzN N NHz 28 OH
506. 37 ClPCIWERZOOBIOb1M N NH, N

HCv CH OH30 OHNN447.1d NO72/\ \ NHHNNNHz / \ 31 0 HN NHz

313.1 C NN, NH HZN NNH 32 o HN No 446.1 d N, N H HzN N NHz \
53 o N g T 469.14
cl N\ NA;@N ~ /NH

I = o)
H,N N NH,
54 °— [ 487.0
(e} HN
j[ ~ o
H,N N NH,
55 ©H1472.98
0 HN
X1 o
HN NH,
56 468.1
o) HN \
| = o)
HN NH,
57 g Rj 480.1
T
(@] HN
ol N N//QH \
| ~ (@]
HN N NH,
58 521.1
N
o) HN 7\
N
cl Na N/ 4>CN
X H
= o)
H,N N NH,




33 H "0467.00HN" d Yf N'" ..,,,,,,~0/\V\ NH/ \' HzN N NHz 34 H
430.98 0O HHN\\ N\ CAYNO H N®A/ HNN NHS WO 2009/ 074575

PCT/ EP20080Q610r@57569 35 CI N o HN--\ 481.0 '..,.,,,,. PNTHP2048/0711HzZN N
NHz OGS\ 536 0445.1 A\ /NN H y N3H /Il I\ N HzN N NHz O 37 0 HN 425
Cl N N/N N-boc HZN N NH2 38 0 HN 325 O N N/NCNH/ H HZN N NH2 39
626.4 QII0O $OANHANOUO C NNNN

59 @ HN 528.2
cl Na N//LH \ 0
)9 JSNS
HN N NH, o
N
60 N N | 469.08
O HN R\
e i A AN ng
| Z 0
HNT N7 NH,
61 © 597.07
(o] HN \>\N
N
= o Q
H,N N NH, \
62 530.21

(o] HN
Z N 0
X e JLJ\
HoN N NH, 5
63 o )\ 553.54

A
o /Hl /

HN

o HN H y
al N //L \n/ Y
JL :
Z
HN N NH, 5

64 529.54




NZT

ZQ0

0
N

N S

1\
/

Hz
I

N
N

N NNHz \ 40 607.42 S=O 0-1 N\
I\ H/ O HzN N NHz 41 NHz O HN o 607.98 N N

O'HIN~\//~\"C N%_-

NN H ONII

~\ \/ N
HH

N WO 20©/07@578 WO 2009/ 074575 PCT/ EP2008/ 067110 7@CAZPRo0sIN6H1610. 4 N

y \ NN IV{\ AN /1]
NH \ "NHNIY d
65 g HN Nne _N_ N 530.46
a A ”
L bN LA
HN N/ NH, 5
66 ° 513.40
o HN \\§
I = " o}
HN N NH,
noo 47.42
67 | \f&%ﬁ@ 547
HNIN/ NH, ° 0" N0 0N
68 0 HN OO 561.04
PO
69 © 601.10
o HN \\\0
al N NA}C\N o
I P " o
H,N N NH,
70 a T 564.10
o S
o HN
al Ny N//A}CN
I ~ " o
HN N NH
71 C'IN%N//L NJ\/\©\ 587.50
| H 0
HN NG NH, O/\L]/ 7<

[T\ HN-N B HzN N NHz 43 NH, O H~ -~~\ 0 529.05



HN O HN 44 499.0 s
\' N /I

C NN H

0 HN C
HzN N |

Np 46 552.1 OHN NH C

INN NNHO HzN NNH 45 o HN'C 0 542.91

NNNN HO HZN N NHZ

WD 2009/ OWO2e®/P&TSEP2008/ 067110 71 47 N 469. 17 O QCN- PCTIEPRJosiH671INM O HZN

N NHZ 48 510.23 OHNCI N NN N\ \75
72 b i 530.10
YO
o
HN N NH, /\Ic])/
73 o | 59910
cl N\fLN//L}C\NW@ ZiLO
HN:[N/ NH H °
74 o HN i 615.20
ClikaN//kpCN)k/\@\
©» " >§(oﬁ/
75 T i 545.10
CIIN\ N//k;>©,\, .
HN Z NH, o/\ﬂ/ >
o
76 N 529.41
o
O
| = (0]
H,N N NH,
77 524
[¢] HN i \
CIINI\N//\?ON N
78 o H 571
: fDQ ;
HNIN/ NH H
‘\;o — 0




H/ H / OHZN NNH 49 51001 N- OHNC N' VNNNO HHNNNHZ 50
483.1 OHNN- G NNN - ~C/ NHO HZNNNHZ 51 5351 O HN/ \ O\
IN ~ N NvBI200907439M N NHz 52 499.1 0 HN CI\ N N N/ NPCHEP200806§10 NHz WO
2009/ 074575 PCT/ EP2008/ 067110 72 53 78N 469.14 OHN C N NNH NH

79 557

;
o N
A 2
Cl. N.
I\ N —e
‘ H
Vs
HoN N NH

80 543

H
o N
cl N\ N/QC/\N //o
N
X1
HoN N NHp

81 f\ 529
Boagist

82 o ¥ 588
ISR ICA AR

83 586/588

84 o 597
OO

85 618




HZN NNH 2 54 - 487.0 OHNC NN \ NNHNNNH 55 CI NOH 472.98 O
HN/ \ NNN HO H2NNNH256 468.1 OHNRN C N'CN/ NHOHNN
NH 2 57 /wii24®@®745750 HN CI N N N N HZN N NHZ 58 / 521. PCIWEPQoosg6711) C N Cl
N/ NY\ NH H2 NNNH /I~ / 0 WJ72009/ 074575 PCT/ EP2008/ 067110 73 59
O HN528.2 CI NONNGOGCNHNI NNH, H/ \ O N469.08 60 4N N H

86 644/646

7

S

jo
20
87 P e 582/584
88 b ° 540
beagisarss

89 2 568/570
) / “ﬁ/%o\
Reageve
90 o S 600/602
91 {J 581/583
S eag.S8e
92 512/514

93 g O@ )i . 785
i 7 N u NHN :NINH

94 5 Q(* JI . [M+2H]

H
o HN I
o N\ka/AQC\H/Q WS 2+ - 393
I A {
HENI NH, °




OHN G NNHNO HZNNNH2 61 0 597.07 OHNHN C N~\ NNp - Op
HZN N NHz \ 62 O HN Np 530.21 G M NNHH HzN NNHz O 63 0 553.54 / NH
O HN CI NvO 200997875H2N N NHz O 64 O NYNy/ 529.54 Cl. NPCU/BEP2008ibyitD N O 1
: HzN N NHz O WO 2009/ 074575 PCT/ EP20B8/ 067110 74 65 O HN N N ' N 530. 46
Yy N%/ IXI "r N/JV\ NHNI HzNNNH 0 66 0 513.40 O HNCI N DN

NNHDO
95 3 (>(1>° . 787

96

779

o
NQ\A NH
o HN u_<\N P
al N\Iu\N/)\?CN :/éj’\‘
I - o A \NJXC‘
HN N NH. w,

97 549
A OO
| i 0
98 ? 563
IﬁﬂCvQ &
99 N 468
Cl N o H /
A
H,N N N N
o]
100 | o , £ H K 468
A0 2
101 T 443
peasitaar

102 :;j“” 675

‘ 463

103 . o
N
:E’\ N4L;)K::l\“Ji::(
AN N NH "




HzN N NHz 67 547.42 \ NNNH d NHNNNNHS O 0*_~ 68 O H\N ~O
561.04 C-N x\ NNN H / 0 HNNNH2 69 601.10 OHN\~-CN/ \ OC N

O\ "N,/ Ovbhi2bb9743EN N NHz 70 N 564.10 o \

O HN C

I\ / 0 HzN N NHz 71-0 587.50 4N O M H N N HzN N

N %PCINEY2008M6 ™10 H
0 WD 2009/ 074575
\ NNH / / NHz

PCT/ EP2008/ 067110 75 72 0 HN O 530.10 CI N NI \

104 jﬂ : o I o 653
HAN W= N%NJOW/Q/O\/\/@/

105 | o , f R 455
HZNI/\rLN¢<hN\(\/©

106 o m 429
P aniS
H,N N/ NH,

107 © \ 469
IﬁAwaj

108 . 423
Pean S
H,N “ NH,

109 453
O

110 o 419
PGS
H,N N/ NH,

111 fL ‘@\Q\ 395
Cl
X

112 - Y 454
Praaonss

/11



HzN N NHz O I xlI

0 73 599.10 0 HNN O \

NH d N/ O HZN NNHz 74 0 HN O

615,20 N\ Cd N~\ ~ HZNNNHz Q)\/" 0 075 0 HNO 545.10 CI\ NN NH
[N 1 vopavo9/da3dsN NHz 0 76 0 529.41 O HN y- N ;\ Cl PNT/EP20d8M671IHEN N NH,
HO 77 524 O O HN CIYN N H 80

113 . a) 430
Cl N\ N//L?C\N S—

T =
H,N N NH,

114 A 487

115 . ,N\\\N 431
cl N\ NA;@N =~
T
H,N N NH,

116 o 445

o) HN
cl N NA?CN\‘Q
PO
HN N NH,

117 o m 435
cl N\ NA;@N
T
H,N N NH,

118 o /HNL NN, 420
al N\ N/ PCN\KQ/

S EA
H,N N NH,

119 . /3 430
L =
H,N N NH,

120 0w a 430
Cl N\ N//A}C\N —
PO
H,N NH,




N'~NH HZN NNHz 78 0 H571 d NNJis N// HHZN NNH O 0 W
2009/ 074575 PCT/ EP2008/ 067110 76 79 o a 557 O NONNINNNH O 80 o a
543 N O woNw/o7¥s75HzN N NH, O 81 529 -~o H, N XN~ NACTEP2888671NKN 83

586/588 N, NHNNNH O X~ 84 HB57 ~ N6~"NO'-~~"1-1-0,0 N= 85 618 '
N~ -0 |l ao
121 | o, R . 436
TXA0
HeN NF NH, " "
? o)
122 o NN 419
cl N\ N///\I>C\N\K8</
T
H,N N NH,
123 o m o 437
cl N\ NA}CN
j[ = " o}
H,N N NH,
124 o W7 N 431
cl N\ N//LI>C\N\‘8§)
T
H,N N NH,
125 o 0o 420
cl N\ N//LPCN\KQ/
j[ 7 " e}
HN N NH,

126 | v e, 648.4

127 651.3

128 TN 648.3




WD 2009/ 074575 PCT/ EP2008/ 067110 77 86 644/646 87 N582/584 C6D j_r HEN N
NHS 88 540 IINNNH HNHB89 568/570 H,N N)~ 0 90 600/602 MNxN 91
581/ 583 9®0H0¢9/BAZ5514 N XNN _-~oH NH~ 93NNX 785 i NI [ MPRHEP2@8/0671GF N - ~' N
~, 2+ = 393 WO 2009/ 074575 PCT/ EP200882067110 78 95 787 96 779 cl N ~ N
-7- HN'":~NNNH 97 ) 549 OHNCIYN% HO /\ NN/ N H2N N NH2 98 563
O | NHNN

® {0
pees

576.3

130 633.3

131 592.3
ﬁ N /\ J /H
cl “ N//\N N == (4/ N
T LT
HyN N NH, \ )
132 N 599.3
2 f /7)
al. N\ N/QN N\Q\j\rv/ o
HZNI/ NH H \\(o
133 / 610.3
- Jon
134 | 2 : 634.3

135 613.3

o Iy /f
S
C‘IN\ N/%\N { é/ N\\/o
o

136 TN 654.3




~~N,~-H ad \/ O HNNNHs 99 H468 ONOCXNN2N/ HN HNNH2 O
100 (I N N 468 N-/ HZNHN NNH2 0 101 N443 C N/ N\ NN/ HH2NN
NH2 102 OWoChes 07675 OH 103 N 01 463 CI N1 | N N N FCHER2088210 WO
2009/ 074575 PCT/ EP2008/ 067110 79 1043X j 0~0 653 455 105 CIYN )CN(i3

xSQJ@\
IS

I

137 664.3

‘O i i
S
N = N
D 3@ (¢ \3@
= O
N NHy

F

138 645.4
Cl. N 1 ] \\ S/;)\N/H
139 I = /*% ( Le
= o 7
H,N N NH, }\/\N
614.3
o AX@ Ly
I/ N N \\}) / \%0
140 - 593.4
CINEELN/K@N\(Q //j\N \\S\\/Q
| H \ ¢
141 R ¢ 702.3
a N I i@N\Qé/ N/H
SO S GEAT
142 HeNTTNT TN, o 594.3

143 \_/

643.3




HzN /11\ N NHz O 106 o HN/ 429 C N NNN HO HzN N NHz 107 469 O HN \
CCYN%G H/ O NNN HzN NNHz 108 OHN 423 CIl NNNNN-COD HO HzN N
NHz 109 A8B20@/ufds C NIl NH” | \ ~11 NN H HzN NPNHEPC003D671® HN N~
419 CI N\~ N NNNH H/ O HzN N NH# HN 395 111 O

144 i 736.4
o N I
cl \ N/Q?C\N\Q\//S\N/
1, H v @
145 b 626.3
Cl
146 NN 559.3
o HN \ o/
I = o
H,N N NH,
147 572.08

148 FQ\\ 572.0
@]

149 538.4




A NN \ NHN/ O HZN N NHz 112 o HN 454 N CIX N |

--~C I NN NN\ H

HzN N j: NHz O WD 2009/ 074575 PCT/ EP2008/ 067110 80 113 C N o HN/ 430 N
N NNH woNod/a#y7s/ O 114 487 O O IN QY]
115 OHNN 431 I N C NNNNO HzMNSN NHz 116 OH 445 O HN Cl

N H

/ O

150 F| 544.4
@]
N
@] HN
| ~ @]
HN N NH,
151 o 569.4
ST
| § 5 NJQ
152 5114
"
N
O HN
cl Na N//kH \
| 7 (@]
HN N NH,
153 o\\s/ 604.3
o Y%
Q HN N
X o
H,N N NH
154 | © g 528.3
A HD@
155 / 633.4
—N_ o
\S:
\O
(o]
N
(o] HN
j[/ o
H,N NH,

PCTER2008MM6711HEN N NHz



YN% NNNO /Il I\ :)~NH2 HZN N 117 OHN 435 A N'" N NN/~ H ~-/

--~/o O HzN N NHz 118 O HNN N~o0 420 C

N N~ N H

/ O HzN N NHz 430

119 O HN WwWoCho7#75 N N O H HzN N NHz 120 O HN / N 430PCUTEPRDO8/ObByIM N / O

HzN N NHz WO 2009/ 074575 PCT/ EP2008/ %7110 81 121 Cl

NNH NNHz O 122 0 HN NNH 419 C NN \ N N
156 526.3
HN
O HN ©
cl Na NAH N
X o
HN N NH,
157 ¥ N\W 556.4
{ﬁQ |
N =N
HN N
X< A
N N H
cl -~
&{
N
H,N
158 604.4
159 617.4

NOH436 Nom HzN H



H
431 C N\ NNN H
HzN N NHzwo 2bb97&ys ~ N N 126
NH 127 651.3 o 128 H N N

/0 HzN N NHz 123 O HN 437 Cl
/O HzN N NHz 125 O HNN OMN 420 Cl
N~=648.4 0 N H
NH, 648.3 WD 2009/ 074575 PCT/ EP2008/ 067110 82

H=N N

INNNN H

/0 HzN N NHz 124 O HN NON
M ~N NH / O
NPRITHP®08/06H2ZN N NHz

160 594.4
O
N
(0] HN
| ~ O
H,N NH,
161 N N\W 528.4
j(_/—<\ )
N Y
HN
o N
N N H
cl —
\S\\/ NH,
N
HN
162 O 478.3
N
O
O HN
cl | N\ N//L?C\N
~ O
H,N N NH,
163 o AN y 462.3
NTON
cl N N//L?C\N\(\/\ \=?
| P o)
H,N NH,
164 691.04
o) HN N\
cl N N//A;>C\N \N =0
H
X o
HN N NH,




H C N6-N N-ZNNHO 0 129 H2N N NHp 576.3 ON % G N ~ N \N
HzZN N NHz bN/ 130 633.3 HONOH \ SN O Hq NNHEN NN HzN
590.2809/0MSN O H C N N-N N\ I~ SNHO 0 CPCHAR2068N611432 N
ONNNN NNNOO HzN N NH#8 133 610.3 N\ u H
165 c 573.05
N
"\
(@]
N~
(@] HN
cl N N//LH \
| ~ (@]
HN N NH,
166 . cl 648.06
Y N
N
At
N N
o N H H,N
"
0=8=0
Cl
167 TN 545.3
o/
O HN
R0
| 2 O
H,N N NH,




NNOCOd NN-~N

/ 613.3

NNNNOO d IN

PCT/ EP20080Q6W10r@7583 0 H/10 SHNN NHO d \

137 664.3 NP QN ~-NNNo NNV No 8838 H2ZN N

NH2

~N S N 139 ~N~N Hof 0 HzN~'"N'NHz N/ N 614.3

NN NHz 134 F 634.3 ON\ NN-NNNO 135 HGN N NH,
136 HpN N NHp 654.3 WD 2009/ 074575

0 HpNTNPDIMS/0F711© /| F
645.4 HON/, H d

168 NH, O HN o 517.07
N/| N//l\?CN
)\(N
H.N
Cl
(@]
(@]
\
169 Q 484.04
N
X ﬁ XCV
H,N
170 cl 511.04
e} N
N >:N —
Y (i
N
N
(@]
171 NH, O HN o 530.08
NMNAH N
)\(N
HN
Cl
gNH
.




N/O0HC
NB 141 HN N

NN NNi'

N ON HzN N NHp N, 140 593.4 O N/,0 O, XN N ~~
NH, 702.3 OHH OCIYNNN--/ /a/

N N
HO 142 HpN N NHp O-

594.3 HWON0Yo7¥s75Cl N ~ NCN H HzN N NHz N N O 143 PNTA23008/041D10
2009/ 074575 PCT/ EP2008/ 067110 84 144%0736.4 N ~N N-N NN HzN N NHz s=o

145 626.3 Cl 146 N 559.3
172 FF 603.99
F
N
0 HN \
J
cl | NS NA?C\N
=z o
H,N N NH,
173 cl N 530.19
174 527.99
175 555.07
176 608.05




OHNI N O G\ NNNNIill HO HzN N NHz 147 NHz O ~-~~ 0 572.08 N N/
NNH \ NN /O0C /SI \ 0148 F/ \ 572.0F N OHNC N~N \ NH
NC / O HEN2pMs57349 538.4 N O O HNC NN N NH /PpOr/EHMsNeNiHE WO
2009/ 074575 PCT/ EP2008/ 067110 85 1501F 544.4 O N OHNY

177 /\ 527.07
HN

178 o N o 524.1
N H)\\N)E[/N]:m
NS
o H,N N NH,
~ (e}
N/
179 \ 520.99
s=0
O/
(@] HN
| H
~ (@]
H,N N NH,
180 . V@q 545.95
o] HN \/
IO
I/ o)
H,N NH,
181 £ F 514.98




G NN 1/ NHO HN N NH, 151 C
[ O/ \
HZN N NH2W02809/457604.3 O | o

NH,
0 154"

HO 152 511.4 HN | N OMHN C
O HNC NN -

N O HN~ O-N 569. 4

"X \=~ NN N zN=-N
N-I( N Y~NNH/ [JI~II\
~C /\ \' N PFCO/EPROBIOBIINHZ 528. 3

NNHHNNHNS NH vv O N921 / 155/ 633.4 NO S

182 @ 512.01
o HN \\ o
I/ o)
HN N NH,
183 N\ 478.01
0 HN \ >
s
cl N NAH \
I ~ o)
H,N N NH,
184 475.08
O HN Ny
|
“ "X N//LN N N\
| H
~ (0]
H,N N NH,
185 \A\ 572.09
o)
0 HN HN
| = o)
HN N NH,
\<O
186 NH, O HN o 634.09
N N//L/N>CN
| H o
H2N)§/N ’s’-N/
Cl g@
o]
/
187 /9 619.12
NH. Q HN N N\’S'
T 0O Q
)\(w
H2N
Cl




O ON OHNC NNN N HO HzN N NHz WO 2009/ 074575 PCT/ EP2008/ 067110
86 156 526.3 HN OOHNCI NN 1/ NHO H2N N NHz 157 N 556.4 HNC CN N

0 N O ~ WoNod/dus57€1 NHz HzN 158 |

HZN N NH2 159 617.4 N

93

604.4 NNN O N O PNTEP20d8/867110 H

188 N 496.02
N
HN@N A
O )‘H
N
N=—
Cl NH
/ 2
48\\,\‘
H,N
189 o "\ 685.08
SEioS s et
190 599.2
N,
S
191 o HN 542.01
cl N\ NAN N\(\\ .
| = " o] N
H,N N NH,
\
F
FF
192 NH, O HN 0 579.03
N7 N//I\/H>CN\<\>\
l =N H
H,N N
Cl 0
_NH
045\\
o]

/0



ON OHNC ,IN/ N H N I O HZN N\ NHz WO 2009/ 074575
PCT/ EP2008/ 067110 87 160 594.4 O NOHNN d N-/\ NH HZN N NHZ 161 N
N~ 528. 4 wOl2004/07876IN O N NHz ~ NONNH C NHz HzNrCoEPiW8/0871M 0 O HN
C NN NNHO HZN N NHZ 163 HN , ™ 462.3 N
193 526.05
N
o HN o
cl N NAPC\NF
| = o
HN N NH,
194 3\\ 1 553.09
[e) HN HN=
LL
H,N N NH, N
N
195 614.3
@ ’/O
O/, SN \
=~
o
0 HN
X o
HN NH,
196 o \ 516.06
0
N
O HN 0
cl N N//A?C\Nﬁ
j[ ~ e}
HN N NH,
197 N? 496.01
\ Y
N
o HN 7\
Sy /JJC -
1 o
HN N NH,




00°Q

N
H
N

N
\

O HNWQGI2009/074578

N
O

-)C H/ O HzN N NHz 164 -

N
HzN N NHz 11 WD 2009/ 074575 PCT/ EP2008/ 067110 88 165 cl
/I\ NHO HZN N NHZ 166 0 N c'

691.04 OHN ~ C

NHHN HNO=S=0 CI 167 N N 545.3 950 O HN
198 1 528.04
HN
o
o HN
| = o
H,N N NH,
199 C@ 560.14
N o
0 HN
cl Na N//L?C\Nﬁ
| = o
H,N NH,
200 490.05
NH, O  HN 74 ]
N N/J\/NBCN O/N
| H o
N
H,N
cl
201 \F 528.06
5
o
O HN \\N
Y
| = o
H,N NH,

NNA-~-NN\ O~ |
573.05 N

648 POG/EPRDOBIOBII0 N N N



C NN NHO HZN N NH WO 2009/074575 PCT/ EP2008/ 067110 89 168 NHZ O HN

0 517.07 N/ NN NH\ N~ ~
N /1 1\ HvO2004AM3d45NHZ 170 Cl

HZN Cl

O O 169 484.04 i

0 HN NON C

NN N

511.04 O HN NN N \> HPETNP2048N67100 171 NHZ

O HN-"%C 0 530.08 NI N-NH HZN N\% CI NH
202 N 527.02
/
—
0 HN ST\
Cl N\ N//A?C\N\ﬁ
| = 0
HN N NH,
203 O HN o 458.1
cl N //k/>CN
SR
=
H,N N NH, —
\ 7
204 540.02
205 539.11
206 o HN 433.05
Cl N //QXC\ NEERAN
AN N N N\(\ \
IS AR At
~ o)
H,N N NH,
207 S\ | 635.19
IN\’/
al o
Cl
H,N = N O\
NS ! N\\(H ;
N
NH, o) H\@ o




WO 2009/ 074575 PCT/ EP2008/ 067110 90 172 F F 603.99 F N O HNC NN
HO HZN N NH2 173 cl,--4 NH, 530.19 NN NNH N1 HN/ NNNH v I
174 WOorbD9/07425CLI N 527.99 CIY NN O /\ \' N H HN RCz/ER)osPemi® N
07 0 OHN~a N C NN_NN/I9M\ H_ [/ 0 HzN N NHz 176 O HN ~~
05 0 N NO
208 NH, © HN/>C o 447.09
)l\f'\‘
HN N
| &1
N
209 o N o 509.09
//?»NQ(H\)\\N)EE/N Cl
oV X
N\// H,N NH,
210 o\/(/? 542.00
\Sj
o) HN <\N
DS /AXCW
= o]
HN N NH,
211 564.06
212 539.11
213 445.96




NNHO\

527.07 0 O HNC NN I

HZN NNHz F OF F WO 2009/074575 PCT/ EP2008/ 067110 91 177 HN
/ NHO HZNNNH2 N 178 0 ~X 0 524.1 NN HNN

(A HzNvNI2bB4/07435N 179 520.99 , o0 %6 OHN CI N ~\ PCTMPROOSBI06711HZN N NH
2180 cl 545.95 C N'" -\ \/ NN \ W N/ O ///1II\\\ H
214 o8 620.1
[o] HN / OH
RO FHS
215 458.1
o
CIIN\ N/J\H N\\(N
H.N N °
216 O HN
H
TR0
| H
~ O
HN N NH,
217 $ N 0 637.1
aINf‘\N//kH NJ-LH N\
z |
H,N N NH, 0=8=0
218 T 598.05
¢ N A N’J'J\ cl
HZNIN/ NHN H NH@/\OO
219 © KN 554.0
O
ESY
| P HN
HN N NH,
Cl
Cl




HzZN N NHz 181 F F 514.98 F 0 HN NON N Nd /// NN I1\\\ HZN N NHZ WO

2009/ 074575 PCT/ EP2008/ 067110 92 182 N 512.01 OHNI O G NNO NHO

HzN N NHw0&8094745938.01 O HN Cl NN Hz NN HNN/ @©CThNH00884714¥5. 08 O
HNNN C NN NN H HZN N NHZ 18%9572.09 O HNHN C N'/\' N \ NN/~I
I\ H/ O HZNNNH 2 O 186 NHz 0 "C N 634.09 N7: NNH

220 \Q 578.2
cl N AXCN o o

221 539.2

(o] HN
O
Cl N =
~N N N N
| H
— N
H,N N NH,

H
NH

q N 557.2
o
cl Na N//LH \ (
| _ HN
H N N NH,

222

223 564.1

224 o 610.2
cl N //L’>C\N o
SRS




NS-N C O 0187 NHz IxO HNN \ Il 619.12 N N "N-J' N H\ ~
N HzN CI WD 2009/ 074575 PCT/ EP2008/ 067110 93 188 N 496.02 N HN O
WOMN009/0Z#575 / NH2 N H2N 189 O "' 685.08 H O HPCIWEP2048/0b/'1IN) S/ ~~
HO 190 ¢ 599.2 N C  -NH H®O\  NONH2 NNHJIHHN O

&

cl

o} HN

225 o \ 532.1

O

226 566.1

O~
o} HN
O
Cl N =
N N N N
| H
z N
H.N N NH,

227 o . 539.2
RO Y
HN N NH, : \ NH

228

N
H

o HN 487.1
o
=
H,N N NH,

N
7\

229 0 /L3C ) 620.2

230 T o 564.2
A
=z N
HN N NH,
\\\©\j©




NH2 F F F 192 NHz O __
0 WO 2009/ 074575

N N RCTEP2008l661D1HZN N N
~~ HHZN NNHZ N H 195

-C

191 0 HN 542.01 G NNNNIN.A\{ \ O HN / H2N N
0 579.03 N NNNN HzN/ N C 0 NHz -5- s 0 \\
PCT/ EP20080Q6W107@57594 193 526.05 |i N OHN O C
H 194 \ C553.09 H CHNM~/ ~//~~" NMOCI N \ NIN
| N614.3 ~0 ~s\ ON\
231 g o 578.2
232 o 478.98
00
cl I
| O
X ﬁ O
HN NH,
233 Q
0 HN
“ AN N//A;>C\N\S\
| H o
= o
H,N N NH,
234 I | 517.9
O HN o
® : i
H,N N NH,
235 cl N o H 518.1
L
H,N — N
N NH ; NS Z
2 //S
D
N
\
236 o HN /O\N 540.9
al Nas N//A?C\N /(/j \ /
SO QLS
= O Cl
H,N N NH,




O OHHN~N d

Cl

"J"
528.04 1~
N /[ \ -

IN~NN'C/ O \ NHHZN N NHZ 197 N\ 496.01 L i

N Y\ NN ///1l ~I\\\ HO HZN NNH 2 196 516.06 OHN O

N NOHN/ \ C

\' N NN 2pD907@575HZN N NHZ WO 2009/ 074575 PCT/ EP2008/ @6TEPR00886711€8 C

HNO OHNC N'C x NHI@HZN NN H 199 cl

N H
237 fL 493.1
238 3@ o 652.2
N T
ﬁ -
\\Si@
239 615.1
240 520.1
241 o kN 527.0
cl N\ N//k N\é(I)
)9 s' :
H,N N NH,
242 S581.1
I ﬂ vy
NGO //
243 527.1

560.14 O O HN C

N

N



H2N N NH2 200 490.05 NH2 OHN Ol /N NNCI HO \
528.06 (F OOHN\ ~ N C IN/ NNN H OH2N N NH2
PCT/ EP2008026W101@57596 202 N 527.02 OHN S N CI INNH
203 OHNXNI CIYN N NH /\' \ HZN N M3 204 0 so 540.0
N H
244 HNIL\Z/KNé(NN 616.1
245 0 HN 527.0
AT
TN
HN N/ NH, ©
Cl
246 429
(o] HN
R0
| H
HN “ NH,
247 o w1l N o~ 445
g gt oY)
248 o J Q 416
O
| H
H N N/ NH,,
249 . o j \/\/@ 443
A0
250 421
o] HN
e oS
| H
H,N N/ NH,
251 NG ? N 451
bpg
H,N N " H N\I&O
O\’<

N H2N Cl

201 F F

WO 2009/ 074575
RCOHHZNSMNoNIHY 458. 1

2 0 HNN -

Cl NNN



O HZN N NH, 205 539.11 N OHNj N\ C INNNN HO HZN N NHZ 206 0 HN
433.05 G NV HNNN-~\J 0O HZNNNHZ2 207 63519 N~ C OC HzNO
IN N \\ /w0i2009/074578l NH 2 0 H N /w 0 WO 2009/ 074575 PCTPEPZDO880671140 97
~~ N 0447.09 208 NHZ OHS51:NN NIMHZNINC \~ N209 0\~ N O 509.09

(@] HN
cl N //k \ N ©
| N N N
= AN
HN N NH,

253 o HN ° 589.20
)9
HoN N NH,

General Conditions
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LCMS are recorded using a Phenomenex Gemini 50 mm x 3.0 mm, 3um column. Low
pH methods use a gradient of 5-95% acetonitrile in water — 0.1% TFA, high pH
methods use 5-95% acetonitrile in water — 0.1% NH3. [M+H]* refer to monoisotopic

molecular weights.

9-BBN 9-Borabicyclo[3.3.1]nonane
DBU Diazabicyclo [5.4.0] undec-7-ene
DMF dimethylformamide

DMSO dimethyl sulfoxide

DCM dichloromethane

DEAD diethyl azodicarboxylate

DIAD diisopropyl azodicarboxylate

DIPEA diisopropylethylamine

EDCI 1-ethyl-3-(3’-dimethylaminopropyl) carbodiimide

EtOAc ethyl acetate

HATU 2-(7-Aza-1H-benzotriazole-1-yl)-1,1,3,3-tetramethyluronium
hexafluorophosphate

HPLC high performance liquid chromatography

IPA Isopropyl alcohol (iso-propanol)

MeOH methanol

MEMCI  2- methoxyethoxymethyl chloride

NMR nuclear magnetic resonance

PS polymer supported

PPTS Pyridinium para-toluenesulfonate
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PEAX PE-anion exchange (e.g. Isolute® PE-AX columns from Biotage)

SCX-2 strong cation exchange (e.g. Isolute® SCX-2 columns from Biotage)
TEA triethylamine

THF tetrahydrofuran

TFA trifluoroacetic acid

PREPARATION OF EXAMPLES

For clarity in describing the Examples described below. Examples 2, 9, and 10 are
racemic mixtures. Examples 4 ;13 and 29 are mixtures of diastereomers. Examples 24
and 25 are single enantiomers wherein the stereochemistry of the unassigned
stereocentre is not determined. All other examples are single enantiomers of defined

stereochemistry.
Where not stated, the compounds are recovered from reaction mixtures and purified
using conventional techniques such as flash chromatography, filtration,

recrystallisation and trituration.

Example 1

3.5-Diamino-6-chloro-pyrazine-2-carboxylic acid [4.4-dimethvl-imidazolidin-(27)-

ylidene]-amide

A suspension of 1-(3,5-diamino-6-chloro-pyrazine-2-carbonyl)-2-methyl-isothiourea
(Intermediate A) (0.2 g, 0.517 mmol) in EtOH (2 ml) is treated with triethylamine
(0.029 ml, 0.258 mmol) followed by 1,2-diamino-2-methylpropane (0.07 ml, 0.672
mmol) and stirred at reflux overnight. The resulting suspension is filtered under

vacuum to afford the title compound as a pale yellow solid; [M+H]* 284

Example 2

3.5-Diamino-6-chloro-pyrazine-2-carboxylic acid [4-methyl-imidazolidin-(27)-

ylidene]-amide

This compound is prepared analogously to Example 1 by replacing 1,2-diamino-2-

methylpropane with 1,2,diaminopropane; [M+H]+270
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Example 3

3.5-Diamino-6-chloro-pvrazine-2-carboxvlic acid [1-methyl-imidazolidin-(27)-

ylidene]-amide

This compound is prepared analogously to Example 1 by replacing 1,2-diamino-2-

methylpropane with N-methylenediamine; [M+H]+*270

Example 4

3.5-Diamino-6-chloro-pyrazine-2-carboxylic acid (4.5-diphenyl-imidazolidin-2-

ylidene)-amide

This compound is prepared analogously to Example 1 by replacing 1,2-diamino-2-

methylpropane with 1,2 diphenylethylene diamine; [M+H]+408

Example 5

carbamic acid benzvl ester

This compound is prepared analogously to Example 1 by replacing 1,2-diamino-2-
methylpropane with ((S)-5,6-Diamino-hexyl)-carbamic acid benzyl ester

(Intermediate B); [M+H]+ 461

Example 6

3.5-Diamino-6-chloro-pyrazine-2-carboxvlic acid [1-[4-(4-methoxy-phenyl)-butvl]-

imidazolidin-(27)-vlidene]-amide

This compound is prepared analogously to Example 1 by replacing 1,2-diamino-2-
methylpropane with N*1*-[4-(4-methoxy-phenyl)-butyl]-ethane-1,2-diamine
(Intermediate C); [M+H]+*418

Example 7

3.5-Diamino-6-chloro-pyrazine-2-carboxylic acid [1-[4-(4-hvdroxy-phenyl)-butyl]-

imidazolidin-(27)-vlidene]-amide
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This compound is prepared analogously to Example 1 by replacing 1,2-diamino-2-
methylpropane with 4-[4-(2-amino-ethylamino)-butyl]-phenol (Intermediate C);
[M+H]+ 404

Example 8

3.5-Diamino-6-chloro-pyrazine-2-carboxylic acid [(S)-4-(4-methoxy-benzyl)-

imidazolidin-(27)-vlidene]-amide

This compound is prepared analogously to Example 1 by replacing 1,2-diamino-2-
methylpropane with (S)-3-(4-methoxy-phenyl)-propane-1,2 diamine (Intermediate D);
[M+H]*376

Example 9

3.5-Diamino-6-chloro-pyrazine-2-carboxylic acid [4-(3.4-dichloro-phenyl)-

imidazolidin-(27)-vlidene]-amide

This compound is prepared analogously to Example 1 by replacing 1,2-diamino-2-
methylpropane with 1-(3,4-Dichloro-phenyl)-ethane-1,2-diamine (Intermediate E);
[M+H]*400

Example 10

3-12-[(Z)-3.5-Diamino-6-chloro-pyrazine-2-carbonylimino]-imidazolidin-4-vl}-

propionic acid

This compound is prepared analogously to Example 1 by replacing 1,2-diamino-2-
methylpropane with 4,5-Diaminopentanoic acid dihydrochloride (Intermediate F);

[M+H]* 328

Examples 2-10
These compounds are recovered from reaction mixtures and purified using
conventional techniques such as flash chromatography, filtration, capture release resin

or preparative HPLC .

Example 11
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3.5-Diamino-6-chloro-pyrazine-2-carboxylic acid (octahvdro-benzoimidazol-2-

ylidene)-amide

This compound is prepared analogously to Example 1 by replacing 1,2-diamino-2-

methylpropane with cyclohexane-1,2-diamine. The reaction is carried out in propan-2-

ol; [M+H]* 310

Example 12

3.5-Diamino-6-chloro-pyrazine-2-carboxvlic acid [8-benzyl-1,3.8-triazaspiro[4.5]dec-

(27)-vlidene]-amide

4-Amino-1-benzyl-piperidine-4-carbonitrile (Intermediate G) (200 mg, 0.91 mmol) in
dry propan-2-ol (10 ml) is treated with triethylamine (0.25 ml) followed by 1-(3,5-
diamino-6-chloro-pyrazine-2-carbonyl)-2-methyl-isothiourea (Intermediate A) (355
mg, 0.91 mmol). The mixture is heated at 70 °C for 5 hours and then allowed to cool
to room temperature. The precipitate is collected and washed with methanol to afford

the title compound as a light yellow solid, 190 mg; [M+H]+ 415

Example 13

3.5-Diamino-6-chloro-pyrazine-2-carboxvlic acid [4-[3-(4-methoxy-phenyl)-propyl]-

imidazolidin-(27)-vlidene]-amide

This compound is prepared analogously to Example 12 by replacing 4-Amino-1-
benzyl-piperidine-4-carbonitrile (Intermediate G) with 5-(4-methoxy-phenyl)-pentane-
1,2-diamine (Intermediate I); [M+H]+ 404

Example 14

lidene)-

3.5-Diamino-6-chloro-pyrazine-2-carboxvylic acid (tetrahvdro-pyrimidin-2

amide

1-(3,5-Diamino-6-chloro-pyrazine-2-carbonyl)-2-methyl-isothiourea (Intermediate A)
(1.0 g, 2.58 mmol) is suspended in propan-2-ol (10 ml) and 1,3-diaminopropane (0.32
ml, 3.9 mmol) is added. The mixture is heated at 60 °C for 18 hours and then allowed
to cool to room temperature and the solids present are collected by filtration. The
solids are washed with THF and MeOH to yield the title compound as a yellow solid;
[M+H]* 270
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Example 15
3.5-diamino-6-chloro-N-(1H-pyrrolo[1.2-c]imidazol-3(2H,5H.6H.7H.7aH)-

ylidene)pyrazine-2-carboxamide

1-(3,5-Diamino-6-chloro-pyrazine-2-carbonyl)-2-methyl-isothiourea (Intermediate A)
(195 mg, 0.5 mmol) is suspended in propan-2-ol (10 ml) and (S)-2-
(aminomethyl)pyrrolidine (100 mg, 1 mmol) is added. The mixture is heated at 60 °C
for 18 hours, allowed to cool to room temperature and the precipitate is removed by
filtration. The filtrate is concentrated iz vacuo and the residue purified by
chromatography (Si0O2, DCM/MeOH) to afford the title compound as a light, yellow
gum; [M+H]*+ 296

Example 16

3.5-Diamino-6-chloro-pvrazine-2-carboxvlic acid [1.3-diaza-spiro[4.4|non-(27)-

ylidene]-amide

A solution of crude 1-aminomethyl-cyclopentylamine (Intermediate J ) (80 mg, 0.70
mmol) in propan-2-ol (1.0 ml) is added to a suspension of 1-(3,5-diamino-6-chloro-
pyrazine-2-carbonyl)-2-methyl-isothiourea (Intermediate A) (208 mg, 0.54 mmol) in
propan-2-ol (1.08 ml) and heated at 70 °C for 2 days. After cooling to room

temperature, the reaction mixture is filtered under vacuum, and the solid is rinsed with

MeOH. The filtrate is concentrated iz vacuo to afford a bright yellow residue which is

loaded onto a SCX-2 cartridge and eluted with 33% NH3 (4 drops) in MeOH (5 ml
x2). The methanolic ammonia fractions are combined and concentrated iz vacuo.
Purification using mass directed preparative LCMS eluting with 95% Water + 0.1%
NH; : 5% Acetonitrile to affords the title compound; [M+H]* 310.

Example 17

3.5-Diamino-6-chloro-pyrazine-2-carboxylic acid [(R)-4-[3-(4-hvdroxy-phenyl)-

propyl]-imidazolidin-(2E)-vlidene]-amide

To a stirred solution of (4-((R)-4,5-Diamino-pentyl)-phenol (intermediate K) (1.5 g,
7.72 mmol) in propan-2-ol (100 ml) at 30 °C is added in one portion 1-(3,5-Diamino-

6-chloro-pyrazine-2-carbonyl)-2-methyl-isothiourea (Intermediate A) and the reaction
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mixture is filtered hot and the filtrate solvent is removed in vacuo to afford a yellow
foam. The foam is purified by chromatography (Si0,, DCM /MeOH/5% NH3) to
afford the title compound; [M+H]* 390

Example 18

3.5-Diamino-6-chloro-pyrazine-2-carboxvlic acid [(S)-4-[3-(4-hydroxy-phenyl)-propvl]-

imidazolidin-(2E)-ylidene|-amide

This compound is prepared analogously to Example 17 replacing (4-((R)-4,5-
Diamino-pentyl)-phenol (Intermediate K) with4-((S)-4,5-Diamino-pentyl)-phenol
(intermediate L; [M+H]*+ 390

Example 19
3.5-Diamino-6-chloro-pyrazine-2-carboxylic acid [(R)-4-{3-[4-({S)-2.3-dihydroxy-

propoxy)-phenyl]-propyll-imidazolidin-(27)-ylidene]-amide

To a stirred solution of 3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid [(R)-4-]3-(4-
hydroxy-phenyl)-propyl]-imidazolidin-(2E)-ylidene]-amide (Ex. 17) (1.0 g, 2.57 mmol)
in 1,4 dioxane (38 ml) at 50 °C is added in one portion 0.5 M KOH (5.3 ml, 2.7
mmol) followed by (S)-(-)-Glycidiol (0.170 ml, 2.57 mmol). The resulting mixture is
heated at 50 °C for 18 hours and then further (S)-(-)-Glycidiol (0.07 ml, 1.05 mmol)
is added in one portion. The resulting mixture is heated at 50 °C for 60 hours and
then allowed to cool to room temperature. The solvent is removed iz vacuo to afford
an orange oil which is dissolved in EtOAc¢/MeOH 9 :1 (100 ml) and washed with 1 M
NaOH (50 ml). The organic layer is dried over Na»SO4 and the solvent is removed in
vacuo to afford a brown/orange foam. Purification by chromatography (SiO»,
DCM/MeOH/NH;) affords the title compound as a yellow foam; [M+H]* 464; 'H
NMR (400 MHz, DMSO-d6): 1.65-1.40 (m, 4H), 2.52 (m, 2H), 3.13 (dd, J=9.6,
7.1Hz, 1H), 3.42 (br d, J=4.7Hz, 2H), 3.62 (dd, J=9.6, 9.6Hz, 1H), 3.76 (m, 1H), 3.78
(m, 1H), 3.80 (m, 1H), 3.94 (dd, J=9.5, 4.0Hz, 1H), 4.62 (br s, 1H), 4.89 (br s, 1H),
6.68 (br s, 2H), 6.82 (d, J=8.5Hz, 2H), 7.09 (d, J=8.5Hz, 2H), 7.2-6.0 (br s, 1H), 8.18
(brs, 1H), 9.3-7.5 (br s, 1H),

Example 20
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propoxy)-phenyl]-propyll-imidazolidin-(27)-ylidene]-amide

To a solution of 3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid [(S)-4-|3-(4-
hydroxy-phenyl)-propyl]-imidazolidin-(2E)-ylidene]-amide (Example 18) (37.5 mg,
0.09 mmol) in Ethanol (2 ml) is added triethylamine (63 ul, 0.45 mmol) and (S)-
glycidol (6.07 ul, 0.09 mmol). The resulting mixture is heated at reflux for 18 hours
and then allowed to cool to room temperature. The reaction mixture is diluted with
MeOH (1 ml) and purified on a Waters 3000 prep HPLC system, (Microsorb C18,
Water (0.1% TFA): MeCN) to afford the title compound; [M+H]* 464.

Example 21
3.5-Diamino-6-chloro-pyrazine-2-carboxylic acid [(R)-4-{3-[4-((R)-2.3-dihydroxy-

propoxy)-phenyl]-propyll-imidazolidin-(27)-ylidene]-amide

To a stirred solution of (R)-3-[4-((R)-4,5-Diamino-pentyl)-phenoxy]-propane-1,2-diol
(Intermediate O) (32.8 mg, 0.122 mmol) in propan-2-ol (3 ml) is added 1-(3,5-
Diamino-6-chloro-pyrazine-2-carbonyl)-2-methyl-isothiourea (Intermediate A) (45.8
mg, 0.122 mmol) and the resultant reaction mixture is heated at 90 °C for 18 hours.
The reaction is allowed to cool to room temperature and diluted with DMSO (1.5 ml)
and purified on a Waters 3000 preperative HPLC system (Microsorb™ C18, Water
(0.1% TFA): MeCN). The fractions containing product are passed through a 1 g SCX-
2 cartridge which is eluted with 1:1 Water:MeCN (20 ml), MeCN (20 ml) and 7M
NH;3 in MeOH (20 ml). The ammonia elutions are concentrated in vacuo to afford the

title compound; [M+H]+ 464

Example 22
3.5-Diamino-6-chloro-pyrazine-2-carboxylic acid [(S)-4-{3-[4-((R)-2.3-dihydroxy-

propoxv)-phenvl]-propvll-imidazolidin-(2Z)-vlidene]-amide trifluroacetate

This compound is prepared analogously to Example 21 replacing (R)-3-[4-((R)-4,5-
Diamino-pentyl)-phenoxy|-propane-1,2-diol (Intermediate O) with (R)-3-[4-((S)-4,5-
Diamino-pentyl)-phenoxy|-propane-1,2-diol (Intermediate P); [M+H]* 464.

Example 23
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This compound is prepared analogously to Example 21 replacing (R)-3-[4-((R)-4,5-
Diamino-pentyl)-phenoxy|-propane-1,2-diol (Intermediate O) with 2-[4-((R)-4,5-
Diamino-pentyl)-phenoxy]-1-morpholin-4-yl-ethanone (Intermediate Q); [M+H]* 517

Examples 24 and 25

Both Enantiomers of 3.5-Diamino-6-chloro-pyrazine-2-carboxvlic acid [4-[3-(4-

methoxy-phenyl)-butyl]-imidazolidin-(27)-vlidene]-amide

The racemate of these compounds is prepared analogously to Example 12 replacing
4-Amino-1-benzyl-piperidine-4-carbonitrile (Intermediate G) with 5-(4-methoxy-
phenyl)-hexane-1,2-diamine (Intermediate K). The enantiomers are separated by chiral
HPLC:

Mobile phase: 100% EtOH (0.2% IPAm)

Column: Chirapak-AD 25c¢m x 4.6mm i.d

Flow rate: 1ml/min

UV 280nM

Concentration 1mg/mL

Inj Vol 10uL.

Example 26

3.5-Diamino-6-chloro-pyrazine-2-carbovxlic acid [(S)-4-(4-benvloxy-2.2-dimethyl-

butyl-imidazolidin-(27)-ylidene]-amide

Stepl

DEAD (4.49 ml, 28 mmol) is added to a stirred suspension of ((S)-5-benzyloxy-1-
hydroxymethyl-3,-3-dimethyl-pentyl)-carbamic acid tert-butyl ester (prepared as
described in EP 0702004 A2, Rueger et al., 10 g, 0.028 mmol), phthalimide (4.19 g,
0.028 mmol) and PS-triphenylphosphine (29.8 g, 56 mmol) in THF (500 ml), and the
resulting reaction is stirred at room temperature for 3 days. The reaction is filtered to
remove the PS-triphenylphosphine resin and the resin is washed with EtOAc (2 x 50
ml). The solvent is removed iz vacuo and the residue is purified by flash

chromatography (SiO2, EtOAc/iso-hexane) to afford [(S)-5-benzyloxy-1-(1,3-dioxo-
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Step 3

Iodotrimethylsilane (1.63 ml, 11.94 mmol) is added dropwise to a solution of ((S)-1-
Aminomethyl-5-benzyloxy-3,3-dimethyl-pentyl)-carbamic acid zert-butyl ester (2.79 g,
7.96 mmol) in DCM (30 ml) and the resulting yellow solution is stirred for 1 hour at
room temperature. The reaction is filtered and the filtrate diluted with DCM (50 ml)
and washed with 2 M NaOH (100 ml). The aqueous layer is allowed to stand
overnight and any product which has oiled out of solution is extracted into EtOAc
(100 ml). The organic layers are combined, dried over MgSQOs4, and the solvent is
removed i1 vacuo to yield (S)-Benzyloxy-4,4-dimethyl-hexane-1,2-diamine as a pale

yellow oil; [M+H], 251.

Step 4

A suspension of 1-(3,5-diamino-6-chloro-pyrazine-2-carbonyl)-2-methyl-isothiourea
(Intermediate A) (2.56 g, 6.87 mmol) and (S)-Benzyloxy-4,4-dimethyl-hexane-1,2-
diamine (1.72 g, 6.87 mmol) in propan-2-ol (50 ml) is heated at 90 °C for 3 hours.
The reaction is allowed to cool to room temperature, filtered to remove any insoluble
material and the filter paper is washed with MeOH (50 ml). The filtrate is loaded on
to a SCX-2 cartridge which has been pre-eluted with MeOH. The cartridge is eluted
with MeOH and then 7M NH; in MeOH. Upon standing, a pale yellow solid

crystallises out of the NH3 in MeOH solution. The solid is collected by filtration,
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Example 28
3.5-Diamino-6-chloro-pvrazine-2-carboxvlic acid [(S)-4-{4-[4-(S)-2.3-dihydroxy-

propoxy)-phenyl]-2,2-dimethyl-butyl}-imidazolidin-(27)-ylidene]-amide

Step 1

(S)-Glycidol (0.36 ml, 5.5 mmol) is added to a solution of 4-iodophenol (1 g, 4.5
mmol) and triethylamine (31 ml, 0.2 mmol) in ethanol (5 ml) and the resulting light
brown solution is heated at reflux for 15 hours. The reaction is allowed to cool to
room temperature and the solvent removed in vacuo. The residue is purified by
chromatography (SiO2, EtOAc/iso-hexane) to afford (S)-3-(4-lodo-phenoxy)-propane-

1,2- diol as a colourless oil.

Step 2
2,2-Dimethoxypropane (1.94 ml, 15.8 mmol) and PPTS (0.079 mg, 0.32 mmol) are

added to a solution of (S)-3-(4-Iodo-phenoxy)-propane-1,2- diol (0.93 g, 3.16 mmol)
in DMF (20 ml), and the resulting solution is left to stir at room temperature
overnight. The solvent is removed in vacuo and the residue is purified by
chromatography (SiO2, EtOAc:Iso-hexane) to afford (R)-4-(4-Iodo-phenoxymethyl)-

2,2-dimethyl-[1,3]dioxolane as a colourless oil.
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di IElydr ocﬂ%f%@?ﬁ%ﬁﬁ%%¥i§?ggﬁﬁ7 ’gzéogxgﬁe@g@lgﬂrﬁkse conpounds

are recoveseldng sgdntioreactiirohanioghuceperande purpghed hasésigs raoemed i onal

t echni que ! P ol |t iQn, se resin
or pr epar BT bt ARRE B BB GRS LR BBl BB o

3, 5- Di am 5006-fe@ofiw-pynag iyrbls3(St-d (b Bxioixo-latildy (oet@hydrbylberwdi m dazol - 2-
)l idene)-am de This conmpound.is.prepared anal ogously tq.F i by
Lepl aci h 2 s R HRe T SRR AR PR TR ERtheY The
reaction 283.carried out in propan-2- ol; [MH + 310 Exanple 12

3, 5- D am no- 6-chl or o- pyrazi ne-2-carboxylic acid [8-benz
3,8-triazaspiro[4.5]dec- (22)-ylidenel-am de

4- Am no- | Steprazyl - pi peri di ne-4-carbonitrile (Internmediate G (200 ng, 0.91

o o 90k PAOBANGA: B NS il ! 6355 Lhabld B IUAGTNG s9: 25 M)
di am no- 641 ¢hBaviox@y BdihidrodsGadddanytn} thh 13- Biydet 8 @b i DudydlRcagbdrbier medi at e A)

g?ISgwegg i 68@ g%‘[—gytgl gs'ter-w.23 rgg é(tl %6r ?nrrllo ) i?leﬁﬁf?waéﬂ)zgd %efrgsrult?nghcoo orusrle?snd then

solution is stirred at room temperature overnight. Anhydrous DMF (15 ml) is added to
the solution, followed by 3 M aqueous K3;POj4 solution (0.77 ml, 2.3 mmol), (R)-4-(4-
Iodo-phenoxymethyl)-2,2-dimethyl-[1,3]dioxolane (267 mg, 0.28 mmol) and
Pd(dppf)Cl..DCM (47 mg, 0.058 mmol). The reaction is stirred at room temperature
for 3 hours, 50 °C for 2 hours and then is allowed to cool to room temperature and
filtered through a pad of Celite™ (filter material) which is washed with EtOAc (3 x 50
ml). The combined filtrates are washed with sat. aq. NaHCO3 solution (30 ml), dried
(MgSQO4) and the solvent removed in vacuo to afford a black oil. Multiple
chromatography (SiO», EtOAc/iso-hexane) yields [(S)-5-[4-((R)-2,2-Dimethyl-
[1,3]dioxolan-4-ylmethoxy)-phenyl]-1-(1,3-dioxo-1,3-dihydro-isoindol-2-ylmethyl)-
3,3-dimethyl-pentyl]-carbamic acid tert-butyl ester as a cream solid; [M+H-BOC]* 481.

Step S
Hydrazine (2.2 ml of a 1M solution in THF, 2.2 mmol) is added to a solution of [(S)-5-

[4-((R)-2,2-Dimethyl-[1,3]dioxolan-4-ylmethoxy)-phenyl]-1-(1,3-dioxo-1,3-dihydro-
isoindol-2-ylmethyl)-3,3-dimethyl-pentyl]-carbamic acid tert-butyl ester (0.16 g, 0.28
mmol) in ethanol (5 ml), and the resulting colourless solution is heated at 45 °C
overnight. The reaction is allowed to cool to room temperature, and diethyl ether (30
ml) is added and the resulting white suspension cooled at 0 °C for 30 minutes. The

white solid is removed by filtration, and the solvent removed in vacuo to yield {(S)-1-



to roomtenperature. The precipitate is collected and washed w th nethanol
to afford the title conpound as a |ight yellow solid, 190 ng; [MtH + 415
Exanpl e MO2®/ DM no- 6- chl or o- pyrazi ne- 2- car boxyl i ¢ a®C#/EP2008/067110

[ 4-] 3- (4- nmet hox) : phenyl ) - propyl ] - i milé@azolidin-(2Z)-ylidene]-am de This
conpound i s prepared anal ogously to Exanple 12 by repl aci ng 4- Am no- 1-
benzyl - pi pafih&haryl%:- gamp@atdlﬂnh% {181 81oRBdhat BmEho W )t fheny!

5- (4- net hoxy- phenyl - pent ane- § |am ne (Interned ate é‘] LM+H]+ 404
Exanpl e 14ing:tindpeng} wacbemihacidt tﬁrtplwtalzqsmasza ealpprdsey Pilid Mydilly 45
(tetrahpyrimdin-2-ylidene)= am de

1- (3, 5- Di am no- 6- chl or o- pyr azi ne- 2- car bonyl ) - 2- met hyl -i sot hi our ea
(Intermed&&tlé A (1.0 g, 2.58 rrm)l) |s suspended in propan-2-ol (10 nl)
and 1, 3 dhagl pORTPRSNE AindRe s 8¢ R ). TRUidnel 5 AISR oS Minkirtie. | s _heat ed

at 60 oC hours an owed t'o room t enper at re and the
sol i ds pr ebent]-3ai-dincshytlecntel-cagbafmi¢ aqiditarobutylsesr (&b pds2 & menalbated vm th THE

and NECH RAYL S e KLLE  SRPRAURH, AP olel LRNSPRL: inch Mifdhd R0

3, 5-di am mmSGXellctaytruigNm(hidH-lmv tbeayl me{etﬂt@i eith M ol heScaf @idgSH,ebitbd7H, 7aH) -

yl i dene) pyr. carb x m de

1-(3,5-Di arﬁﬂzl\(/)lr@Hz(%l gio p%rllé)%ﬁ%g 5 car oml/\ﬁog- Shmll-l o{dh(lspr[

(1 nt er medi(&t-&6A)iam(rib9%3 riimeByShaxpidiphencscy b psipended- dm;i jor &85amudeyols a( 10 m)
and (S)- ZC%g)g%r%Qolgﬁw%g])‘%{rol idine (100 mg, 1 mvol) is added. The m xture

i s heated hours, allowed to cool to roomtenperature and
the precipitate is renoved by filtration. The filtrate is concentrated in
vacuo and the7 residue purified by chromatography (Si 02, DCM MeOH) to
afford thePit| e compound as a light, yellow gum [MH + 296 Exanple 16
3,5-Diam ﬂ@u@)@ﬁﬁbﬁ)bﬁ(ﬁp%r[all% &ZPbatiRe 3 \3- (ﬂlﬁle&@l Hexyl) phenoxy] propane 1 2

[1,3-diaz 4 non(2 i.dene] -am de A sol cru

1- ani norre?wf/f)é évloobée 3@% magvﬁgéé. E@Oéo Bya¢se ncgf o@yHgm ) in
propan- 2- gbthidurba m&rm&h@@mmt@gao sUsRRNSInPro®dn-Aol B, Ah & Rridder 8o chl or o-
pyrazi ne- 2- car bonyl )-2-methyl -isothiourea (Internediate A) (208 ng, 0.54

mol ) in “pfephrmpus. The mactionmigiic kedpead it copb O gt D PEEET apf t er

cool i ng t g @ Wid TR At me &h% dﬁs%él%é ‘THe EBR&%H 8 phsted HJrBE% edsurder vacuum
and the solid is rinsed wit he [trate is concentrated in vacuo

t o af f or deastrislee gHichyie rhe@wlqt@cgwghéul\mﬁréﬁe@g The combined methanol elutions

are concentrated i vacuo. Reverse phase chromatography (Isolute™ C18,
Water/CH3CN/0.1%TFA) yields the title compound compound as a yellow solid;
[M+H]+ 506

Example 29

Step 1

4-(4-Methoxyphenyl)butyric acid (25 g, 129 mmol) is dissolved in 48% HBr (125 ml)
and AcOH (125 ml). The resultant solution is heated at 150 °C overnight. The
resultant mixture is concentrated iz vacuo and the residue taken up in EtOAc (500 ml).
This solution is washed with water (500 ml), dried (MgSQO4) and concentrated to give
4-(4-Hydroxy-phenyl)-butyric acid as a tan solid; 'H NMR (d6-DMSO): 1.72 (2H, tt,
J=7.4and 7.8 Hz), 2.18 (2H, t, | = 7.4 Hz), 2.45 (2H, 1, ] = 7.8 Hz), 6.66 (2H, dd, | =
1.98 and 9.3 Hz), 6.96 (2H, dd, | = 2.8 and 9.3 Hz), 9.12 (1H, s), 12.0 (1H, s).



| oaded onto a SCX-2 cartridge and eluted with 33% NH3 (4 drops) in MeCH (5
m  x2). The nethanolic ammonia fractions are conbi ned and concentrated in
vacuo. Pwoi2bésasi7en usi ng mass directed preparative LCRBTAPRtosog/1mth 95%
Water + 0.1% NH3 : 5% Acetonitrile tit7affords the title conpound; [MH +
310. Exanple 17 3, 5-D am no-6-chl oro-pvrazi ne-2-carboxylic acid
[(R)-4-[3-(4-h, d~y_pheny)- propvl]-imdazolidin-(2E)-ylidene]-amde To a
stirred solution of (4-((R)-4,5-D am no-pentyl)-phenol (internediate K)
(1.5 g, %P2 nmmol) in propan-2-ol (100 m) at 30 Cis added in one portion
1-(3,5-Di g 'T-err(@(yc[g”egﬁl?'bg%ﬁéza'cﬂeﬁg 1C%r POt s MR Bvka b5 @ Gll)

(1 nterrredl ate e reaction WO 2009/ 074575 PCT/ EP2008/ 0 7110 110 is
heated at 28D b@féf@rdlm@hhb@ﬂédff dE3-dval B0 BomelC i slovdy fagddedher The® yalbaws. The
reaction efdr {i ik th% &4 Jﬂ%ﬂ@y?o} @ehéer turrff’i; & ployent sbBd " Fo'myed in

vacuo to a ow oam T oam 1S puri by chr omat ography
(Si 02, DCNASMW:SHF Ee%lwﬂqay r¢rgoved fffam dhe h@tmgtrﬂl@tlcompbhh@H ik ly Blled Exanpl e
18 3,5-D r Ci

oy pheny B ALY RE A SR R R e Sy Cé@l%% R 1 s
prepar ed amglcogougsing Wajetﬁﬂdmjﬁ edcﬂc?l ridpl it isngpriedted (t(R)3 -wifl5 AcOH, then the

Di am no- penty phen t
wi i C( Syived R Wil SRR Sph. s pepoi avs oy g B9 e
19 3,5-Di drrtd’ld\/I@S@hImdaop&n[mmdnﬁhé€nﬁlbhmaduct lls(:slamtled with silica (500 g) in

R) - 4- 3
b opox ) - B P TRSEUF T 68 1 Hinis 5o heibduedrvis S0% BOAFAPF e
ﬁoljuti on béxaaleéifDLarfbln@ut_@ @ghﬁbqucgyrﬁhé IGEgaﬁtdéad’eriéy&dnera&dl @ Liy&)4d- [130(4-
r oxy- - pr -im dazolidin ne :
57 ol st R Ekinh ety 3y i B e i T Gat o K G 5 I
KOHI §5 %h(rtDCB ): 71.5 5000A2) (410 ) owveel (1Y, « B 7(0Hz)! 83 sét@:]gld; @Jfégrﬁl )13.00 milg ttz g] 57
mo er ure or ours an en
further (3): ‘k‘ﬁ%)l @8&@% %4116'? %1%%%1% é’afmrgl“ﬁz ‘is added in one portion.
The resulting m xture is heated at 50 C for 60 hours and then allowed to

cool to rogom_tenperature. The solvent is renoved in vacuo to afford an
or ange oi Pe@Ri ch is dissolved in EtOAc/ MeOH 9 : 1 (100 M) and washed with 1

M NaCH (3@ 4t4- Hya_ﬂﬁ(yq{ugﬂﬁbl?enbﬁYﬁ 7'g5 1671 ﬁ%oq’)Vﬁf a&\é@&ﬁ%oé”#ﬁl tl’@ed(g@gvent i's

renoved in vacuo to afford br own/ or ange r|f|ca tio

chr omat ogP2BHIY gvrbznateti@\ﬂ%?d-i/rnm3 %tliqwﬁd@/ tshémi@h &3 Zd?#p%%al% a yel | ow

f20am 3[ 1M§|Iﬂ1é' n4|§141’re Whewaﬁ 4&91x'\/5%’rn191\{50FQL®|er ﬂot@élu:lﬂ %Qrb@mltezl(m) G%ZIS 52 (m
J tl) gcﬁﬁd fgl-]pweg by 68 (g{ycuj_ql{) H)ggaryrgthe rgnxture is heated at refluxl_?or 72 hours

The suspension is cooled, filtered and the filtrate concentrated i vacuo. The residue is
partitioned between EtOAc (500 ml) and 5% citric acid solution (500 ml). The
organics are separated, dried (MgSQO4) and concentrated in vacuo to give (S)-3-[4-(4-
Hydroxy-butyl)-phenoxy]-propane-1,2-diol as a brown oil; 'H NMR (CDCIs): 1.56-
1.74 (4H, m), 2.20 (1H, t, | = 2.46Hz), 2.61 (2H, t, | = 7.6Hz), 3.68 (2H, t, | =
6.2Hz), 3.78 (1H, dd, ] = 5.4 and 11.5Hz), 3.86 (1H, dd, J = 3.9 and 11.5Hz), 4.0-
4.16 (3H, m), 6.85 (2H, d, | = 8.6Hz), 7.12 (2H, d, | = 8.6Hz).

Step 4

To (S)-3-[4-(4-Hydroxy-butyl)-phenoxy]-propane-1,2-diol (43 g, 179 mmol) in THF
(700 ml) is added 2,2-dimethoxypropane (94 ml, 760 mmol) followed by PPTS (4.5 g,
17.9 mmol). The resultant mixture is stirred at room temperature overnight. The
solution is concentrated i1 vacuo and the residue taken up in DCM (500 ml). This is

washed with water, dried (MgSO4) and concentrated in vacuo. The residue is purified



(m 1H, 3.80 (m 1H), 3.94 (dd, J= 9.5, 4.0Hz, 1H), 4.62 (br s, 1H), 4.89
(br s, 1H), 6.68 (br s, 2H), 6.82 (d, J=8.5Hz, 2H), 7.09 (d, J=8.5Hz, 2H),
7.2-6.0 (WO2809/00h75 8.18 (br s, 1H), 9.3-7.5 (br s, 1HpCTEP2008l067120 WO
2009/ 074575 PCT/ EP2008/ 067110 111 118

3, 5-Di am no- 6- chl or o- pvrazi ne-2-carboxylic acid [(S)-4-{3-[4-((S)-2, 3-dih,

derv- proppxir PEER] pREQBY by EIdtifaaehi tiopf6iZsd ol Bﬂ%‘%] E@Rdﬁ@o hd@né. sol ution
of 3, 5-Di am no-6-chl oro-pyrazi ne-2-car boxyl ic acid

hydr oxy- phagesjrep fapyens-arpicereeoirited re eRey:Igi (%Pe%a%r]lluaﬁﬁhmb 1&}_511%91@@ 418) (37.5
mg, 0. 09ymalo)xy? Bhé%tyg%%i%lsga e§r @ﬂde}@ NMRG(I@T)’@?WP@Z(@?IL 0445 ol )

and (S | yci do he resu m xture IS heated at

reflux fof3H.8) h&)éﬁs1 7R, tohie A 2Q|(Ileved'=t?051c1@)orl 6t0d2Hobrh=t érplek, ata¥r@H, The
reaction xt . [ 0 urk g ers 3000
Y4B (S,éi (pHL 80 1S B and B m% 0, P §higd 9051412#%

prep HPLC ystem (Mcros ord the
title conﬂdﬂmﬂi J[#\/ﬁHl]andzl%&HZ)Eﬁa‘H’pdlé{@lJ 5 7Hz), 6.85 (2H, d J— 8.7Hz), 7.11

E?R;S 5)? 2{@ 2%@ ?ﬂ% SYLaZI ggy_ carboxylic acid

pr opoxX) - phen] nropvl |l -imdazolidin-(2Z)-ylidene]-amde To a stirred
sol ution gf (5R) -3-[4- ((R) -4, 5-D am no- pentyl) - phenoxy] - pr opane- 1, 2- di ol
(Interrredl—a{%r 0) (32.8 ng, 0.122 mmol) in propan-2-ol (3 nm) is added
1- (3, 5- Dilar[He{6-2Rimothyl fla¥lidineoRneiylbothpiy - Frareli-bytani isolt Hi.opy a8

| nt er medi at and. the r reac m xture
et oaitoTol REFD B0 gt DEbuf betignt S 8E kAl s bSREh WBe™ o
t enper at updloatich lhtidred sirtdd MBON( tendpemdthre foadl . fT}edre@lﬂtaalt \&am(e;vs ﬁooo
reperative HPLC s stem T 18, \Wat TEA . The
P orel ons et rearianis oS  RAME S mdbubho ) GGy 5 Rt age
V\NQIO(Elh Izg &4”‘45‘3@%1‘& foa 30 mivéater e GgqdO phihge, 18“&@&{630 dli’deal B@?ZMa??M—BdI '?h
titl e( c Onﬁ%{fﬁﬁratgﬁm%h%4eg%”& 2;@1metl%qc[?g Jloxo an- 4 ylmetﬁg)?y )-p enaizl or ©
3, 5- Di an peryadddnlyas as P\IaZ bne 12}1&1@[@@@)@19 aaud (BKIS}); 4t. {4§1314 ((R.92, 3-di h,

d h |1 - d i di
DT o e S R RS Bl 2 S alaaw]zt S et 6o

repl aci ng3oR)3. % [(z‘H(ﬁwIR)wﬁiHDldarTgnO pentyl 9.3ahenoxy | rHpr &Rane-l4 3ndi ol
(Internmediate O W th (R -

Di ani no- pédtiayt phdhbey] = p‘r@%@ é %quidl ¢-Fheernddizhl & Py 24147 464.
Exanpl e 23 Y\ JZOQQJ}%4575 PCT/ EP2008/ 067110 112

3, 5- Di ami no-'6-'chl or o- pvrazi ne- 2-carboxylic acid

[ (R -4-{3-[4-(2-norpholin-4-,

Step 6

To 4-[4-((R)-2,2-Dimethyl-[1,3]dioxolan-4-ylmethoxy)-phenyl]-butyraldehyde (4.28 g,
15.4 mmol) in THF (150 ml) is added tert-butyl sulfinamide (2.05 g, 16.9 mmol)
followed by titanium ethoxide (6.5 ml, 30.8 mmol). The yellow solution formed is
stirred at room temperature overnight. The solution is quenched with 1 N NaOH (200
ml) and EtOAc (100 ml) and stirred for 30 minutes at room temperature. The
resultant mixture is filtered through Celite™ (filter material) and the organic phase is
separated and dried (MgSO4). Concentration in vacuo gives 2-Methyl-propane-2-
sulfinic  acid  [4-[4-((R)-2,2-dimethyl-[1,3]dioxolan-4-ylmethoxy)-phenyl]-but-(E)-
ylidene]-amide as a yellow oil; [M+H]* 382.23

Step 7
To a solution of 2-Methyl-propane-2-sulfinic acid [4-[4-((R)-2,2-dimethyl-
[1,3]dioxolan-4-ylmethoxy)-phenyl]-but-(E)-ylidene]-amide (4.51 g, 11.8 mmol) in



oxo0- et hoxX) - phen] -nropvl | -i m dazolidin-(22Z)ylidene]-am de This conpound is
prepared anal ogously to Exanple 21 replacing (R -3-[4-((R) -4, 5-

Di am no- pgotgegyorpdrenoxy] - pr opane- 1, 2-di ol (I nt er nedi at e POY/BR2408/067110
2-[4-((R) -4,5- Di am no-pentyl)-phenoRy - 1- nor phol i n- 4-yl - et hanone
(Internediate Q; [MrH + 517 Exanples 24 and 25 Both Enanti onmers of

3, 5- Di am @151 8 hy 84PN RZIdAEE dnfRTBRW rAgitd (1148 i of 411 M solution in
met hoxy phbﬁy) but Il-imdazolidin-(22Z)-yli denel am de The racenate of

t hese conpbiinds-8immeh elsap e anbogblisenyistempleshphemiauicdp bieghey 0 °C
4- Ami no- | shenzylnRisREE] dhdendr GaRRANLEr NigC( Ld]&t%rﬂ%' ahe s Witlre is

5- (4- met hoxy- phenyl)-hexane-1, 2-diam ne (I nterned ate K). The enantioners
are separ alewdyy wdinr @ fOOWE@PembPIaéd@Ha@é witho@9teEt OH g HtOBARPO  Col um:

Chi rapak- B, 25{%@ §an1§£ﬁ9 %é: %pa\f\é(f a&rféd M%&id“ %nuvc%ggﬂl—\éteac%%%ﬁor ation

lmg/ L I'nj" Vol razi ne- 2-carboxxlic
acid [(S) Pwmfﬁ@tlberb)' dh@%yatzg@pl!y HBOh, Et@ﬁO}IBO hmada)zdlfqrd$ A=-Nlgdyl-gropaiene] - ami de

Stepl I { n

(S 5- epautiaisy- Gt Ui BT oS-SR PRERER Rl

tert- butybutek}taandf(qusraelpaft@d o diasdeorcr e gum,E[MOHDZUOéB%Z Rueger et aI .,
10 g, 0.028 nmmol ), phthalimde (4.19 g, 0.028 mvol) and

PS-tri phenyl phosphine (29.8 g, 56 mvl) in THE (500 m ), and the resulting
reaction bspstirred at roomterrperature for 3 days. The reaction is

filtered r eno the PS-tri hos e5| i s washed
N e LN RS Rl G R AN BT R S St
purified b-}ylrﬁéthsfy pdibrli}(b]:m-fv@lgr BphN-a(n%il0@,.0 B DAChin®- 1hd)(@NE925t ol)aftf-08 d

[ (S)-5- bepzyl ox%/ 1. 3-di oxo WO 2009/ 074575 PCT/ 8.@1 E 10 113

1, 3-di hydr% 5 8 5 ﬁ%‘i‘hﬁ’ﬁn 208 {RTASFASH “88% ? FBIPE QePy

tert- but yGepsh®ek 5a6m) antvw Bl@e sodhtich; is bMhtlled. 48heth$t Qipide Irbsdmzzmw(u% 6 n
of a 1M sol o icp 6 I%]Ils added to a sus sion o

[(S)-5- beﬁzgl?‘ x{ad?-e éhﬂwaf%stgf P ERBR (TBRS YT QY%? #emawss 3.15¢ di net hyl
- pent yl | - rGakRARDIGAE ischvhBEd wWotht Whtcegtsenl) (Ad Ghe SredricPiBe)is kon@hfiape! (100
m), and the resulting ?ol ution is heated at 40 C overnjght. A fluffy

white preBigit &heVaFBI'HHrB’it ofp EEMREEHPTEFR give 2-Methyl-propane-2- su,ﬁmc acid {4-[4-
((R)-2,2-dimethyl-[1,3]dioxolan-4-ylmethoxy)-phenyl]-1-formyl-butyl}-amide ~ as an

oil; [M+H]* 412.36

Step 9

To a solution of 2-methyl-propane-2-sulfinic acid {4-[4-((R)-2,2-dimethyl-
[1,3]dioxolan-4-ylmethoxy)-phenyl]-1-formyl-butyl}-amide in THF (20 ml) is added
tert-butyl sulfinamide (323 mg, 2.7 mmol) followed by titanium ethoxide (1.0 ml, 4.8
mmol). The yellow solution formed is stirred at room temperature overnight. The
solution is quenched with 1N NaOH (50 ml) and EtOAc (50 ml) and stirred for 30
minutes at room temperature. The resultant mixture is filtered through Celite™ (filter
material) and the organic phase separated and dried (MgSQO4). Concentration gives 2-
Methyl-propane-2-sulfinic acid (4-[4-((R)-2,2-dimethyl-[1,3]dioxolan--4-ylmethoxy)-
phenyl]-1-{[(E)-2-methyl-propane-2-sulfinylimino]-methyl}-butyl)-amide as a mixture

of diastereomers as a yellow oil; [M+H]* 515.38

Step 10
To a solution of 2-methyl-propane-2-sulfinic acid (4-[4-((R)-2,2-dimethyl-
[1,3]dioxolan-4-ylmethoxy)-phenyl]-1-{[(E)-2-methyl-propane-2-sulfinylimino]-



allowed to cool to roomtenperature and diethyl ether (100 m) is added and
the resulting white suspension cooled at 0 C for 30 mnutes. The white
preci pi t ave 20®/07w85oved by filtration and the sol vent recoEpdoosmeMacuo. The
residue is then stirred wth diethyli2ether (100 mM) for 1 hour, filtered
and the solvent is renoved in vacuo to afford

((S) - 1- AmhRaBLY-2mRRNBYY %;/1 3’ mmdl) et ﬁ@erﬁgm b*’@q{ W&%ﬁ&qlm

tert-butyl ester as a pale | ow 0|I
| odot ri meteHgtids (Laffem af H3Mo uthm indiciybrther, . Aormal) rT(bE\ﬁPIS‘EOIE@SEf@@I ution
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tent-butyl ester . g l) e resulting
yel | ow SOPIﬂPIYbIFﬂgInSSIQﬁ‘lI t édﬂlfoéta Zi\/liﬁ@lwlomﬂ dlﬁ@(}ihﬁ:tb@nﬁéﬂatlmp]é is Khled pedict i on i s

fil tefedoﬁ{%dgn‘_% fird bl Gddle ag'rh&tne% GI'a{Elll Ofm%h”‘ )Th apd, hﬁ%ﬂ‘etlb 2 M

NaOH (10 he aqueous | ayer | stand over ht and any
pr oduct Mu@hhfhhwnbﬁslltedq QNG sogiont(F@ml} andesettragist! edth WHZQA@O m(l)loo m).

Th

Fomoved T s SREe o8 RO Bllasdi S0 CYRbn e b PR P R T e as
a pale yéistawdoinl Et(PMH(-I]OF ng5and Steepﬁd4wAhs{Mpbﬁ€$fdmxamf (10 ml). After 10

1-(3, 5-di amur%es 91 SQlnglgnl razl ”‘%ec?f{z%rc%%é }he resngue (¥1|utec§ tHIMe(qOO

(I'nter mediat e A
(S)- Benzyhd))xyTlm As-tdaanmit xkn)th -szktex@.ri‘éaHCQ)g saliueiom mH)O(fhl Hadghe 6rgBdicmimde)isi n

propan-2-0l (5 or reaction.i s allowed
P Coor -1 Bbiebeimtf WERRT 17 PERGbEo Bagoltiny o aRretTled, Ml and
the filteanddpers dlsedhastheDd OM tahd NM@BH( 5®hawb1)odu2rdme rtledstd atieh 2581 NoBded on to
a SCX-2 carty.idge i ch has been uted with The ge is

Gl uted wh Mo A PHERoR oA FEBET SPSHIEGhdy e SIaad el | ow
solid crpadndhbioses-ghdhoaf]-pkdyRndHR -dibl e QHnS@hiet dfodliasiHeemsal sda iggmgol | ect ed
by fi Itratl ogn V\? 009/ 074575 PCT/ EP2008/ 067110 114 washed with MeCH (20
m) and dYed i M v*Scuo at 40 Cto afford the title conmpound. [ M+rH| + 446.
Exanpl e 27 3, 5-D am no-6-chl oro- pvrazi ne-2-carboxylic acid [(S)-4-(h dV
rox, 2-di met hyl)- i m dazol i di n-(ZZ) -ylidene]-am de To a suspensi on of

3, 5- Di ani a&281lchl or o- pyrazi ne-2-carboyxlic acid [(S)-4-(4-

benyl oxy- %o%selu@r%hwt Qu[t4y|45'lma9ﬁ1¥@b&t§il' PhéAyt-prdpdeneb-aen (deo Ex. 26) (100

ng, 0.22 muol) DCM( IS dro V\nselodotrlrrethyIS|Iane(O 061
n, O. 4480'(%\3‘[51")‘01 vh@rolpé@arql %@Wéawﬁfbls@b fiagyng-g-chleg-erragpedef | ux for 2

days. Thec,he@agf QM IS%{HIQM%Q Ihfenﬁ&ﬁétem motqgt@gpﬁ{n%lmﬁe@&qm%g yel | ow
solid that has formed is ece X filtration, dissolved in OH (3 m)

and | oadegispeistynas hortey ag@ﬁ 23 for 2 hours then cooled and concentrated i vacuo. The
residue is dissolved in MeOH (20 ml) and applied to a 10 g SCX-2 cartridge. This is

washed well with MeOH, water and MeCN, and then 2M NH3 in MeOH. The
methanolic ammonia fraction is concentrated then purified by chromatography (SiO»,
5-10% 2M NH3 in MeOH/DCM). Concentration of the relevant fractions gives the
free base as a gum. This is dissolved in MeOH (10 ml) and treated with 1M HCl in
diethyl ether (2 ml). Concentration yields the dihydrochloride salt of (E)-3,5-diamino-
6-chloro-N-(4-(3-(4-((S)-2,3-dihydroxypropoxy)phenyl) propyl)-5-propylimidazolidin-
2-ylidene)pyrazine-2-carboxamide as a yellow solid; [M+H]* 506.37, 508.36 for Cl

isotopes

Example 30

3-1(S)-2-[(E)-3.5-Diamino-6-chloro-pyrazine-2-carbonylimino]-imidazolidin-4-yl}-

propyl)-carbamic acid benzyl ester




cartridge which has been pre-eluted with MeOH The cartridge is eluted with
MOH (30 M) and 7M NH3 in MeOH (30 mM). The pale yellow 7M NH3 in MeOH
wash is woneemmiEsed in vacuo to afford the title conpeomErPag®sacyed | ow
solid. [MtH] + 356. Exanple 28 3, 5- Dilahi no- 6- chl or o- pvrazi ne- 2-carboxylic
acid [(S)-4-(4-[4-(S)-2,3-dih, day- propoxX)-phen,]-2,2-dineth

y}-imdazel éB LRI SPAR Yllwlbp@ﬁﬁ]amﬁémf&@rbog’grlﬁg lﬁﬁtﬁyﬁ)m(@\%ﬁk@?iﬂt&%ﬁ@l@te‘ﬂ 5.5

mmol) is a ded to a sol ution of 4-iodophenol
triethyl aff-#eg (312 mmol s stinigebin)a ﬁhfﬁeéleﬁifﬁdpm(% ‘?ﬁ()m élﬁsdf futrrél Wlélwlbkeraﬂg li ght
brown sol yhj, 9Rd ksndag&@t &4 8S5)- @fdlh%mfo%engﬁ’ DO Sic adif®ehiBREkdON 15 allowed to

cool to roomtenperature and he sol vent renoved in vacuo. The residue is
purified Oytermediatadl Bg¥aphy3§ @WD in prames3-so2hexdanaylded Taf teacdoy S) - 3-
(4-1o0do-p y; 0
22 01 met sty e gy o o6 bty ARfehel BUEGEM Blsas TR €252 1
are addeﬁ)lltoweébsmumlprl@lrrrooghéS}lC@pz(&lﬂqudd)theEr@m am@aiméMeQH di ol (0.93
g, 3.16 i 1 solution is left to stir
room {rggid)ért}éet{}%e% é?%lgl %ﬁ '%Il:l% %Q'%I ven |J"54}7?1ermved in vacuo and the
re5| due is pur|f| ed by chromat ography (Si 02, EtQAc:I|so-hexane) to afford
(R) -4- (4 Eodoﬁlgggnoxymet hyl)- 2, 2-di net hyl - [1 3] di oxol ane as a col ourl ess
oil. 75 PCT/ EP2008/ 067110 115 St ep 3 DEAD (0.63 m, 4 mmol)
IS added B 6 dy i k4 3
di net hyl - m% aC|dtert butyI ester (1 g, 4 mmol),
pht hal i m nd PS-triphenyl phosphine (3.72 g, 8 mml) in
THE (50 nml) and the ‘resul ti ng solution is sti rred at roomtenperature

overni ght.. The, resi filtration,
S omcanty sTad HgRah b Tetr TR aar Pt o b Bk brr Brar o asiy ol 0z,
E'E S)A\Cg- I ??ﬂﬁﬂ%ﬂﬂlﬂ)ﬂ 4’|yBJp(ﬂ@pﬁrl )-carbamic ac1al blenzyl ester (Ex. 30) (0.44 g, 0.98 mmol) in
i 0
3, 3- di met P@\?ﬁ?g@{nl )48 @#@P‘r&fﬂa %YER%R?. th ln?ﬁgtf%olé& LArORYI white solid;

[M+H BOC] man”ek3ThSbRRgAsuSp BB (dst®drik r&fm @enthebarMeS0} 88 hduresd THE, 0. 23
is ad%fed to a solutlon of

1- (1 3- Di b%ficptign y K3tgh ang gféqaﬁra%ﬁﬁlnégﬂ}Xr%éFhvw withMgORBfoHgved Bt M- enyl ] - car

bam ¢ acigq:tigMedMtyyddsafit Bfle (Ondctind,as Q- yEAEw MEERL) M+HTBI3.(15 M) and the

resulting colourless solution is stirred at roomtenperature overnight.

Anhydrous DVMF (15 m) is added to the solution, followed by 3 M aqueous
K3PO4 sol giifReGe.- 77 M, 2.3 mml), (R)-4-(4-

| odo- phengxyrret hyl)-2,2-dinethyl -[1, 311 di oxol ane (267 rrg, 0.28 mmol ) and

ic acid [(S)-4-[3-(3-benzyl-ur

S-Diamino-6-chloro-pyrazine-2-carbox

eido)-propyl]-imidazolidin-(2E)-vlidene]-amide

To a solution of 3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid [(S)-4-(3-amino-
propyl)- imidazolidin-(2E)-ylidene]-amide (Ex. 31) (0.040 g, 0.128 mmol) in DMF (2
ml) is added 1,1’-carbonyldiimidazole (0.023 g, 0.141 mmol) and the reaction mixture
is stirred for 1 hour at room temperature. Benzylamine (0.014 ml, 0.128 mmol) is
added and additional benzylamine (0.014 ml, 0.128 mmol) is added at hourly intervals
for a total of 3 hours. Purification is by diluting the reaction with 2N NaOH (30 ml)
and extracting the product into EtOAc (40 ml). The organic phase is washed with 2N
NaOH (30 ml), dried over MgSQO4 and the solvent evaporated in vacuo to yield a
yellow oil. The oil is dissolved in methanol (0.75 ml) and diethyl ether (5 ml) added to
triturate a yellow solid. This solid is filtered off and the filtrate formed a further
precipitate. This yellow solid is collected by filtration and rinsed with diethyl ether to
give the title compound; [M+H]+ 446.1



Pd(dppf) C12. DCM (47 ng, 0.058 mmol ). The reaction is stirred at room
tenperature for 3 hours, 50 C for 2 hours and then is allowed to cool to
room t enpeoavawe4mnd filtered through a pad of CeliteTWCEfEPReosHO6TIR eri al )
which is washed with EtQAc (3 x 50 3. The conbined filtrates are washed
with sat. aq. NaHCO3 solution (30 m), dried (MS04) and the sol vent
renoved in vacuo to afford a black oil. Miltiple chromatography (Si02,

Et OAc/ i so- hexane) yields [(S)-5-[4-((R) -2, 2-Di net hyl -

[ 1, 3] di oxBK&mPla3y| net hoxy) - phenyl ] - 1- (1, 3- di oxo- 1, 3- di hydr o-i soi ndol - 2-yl ne
thyl)- 3. 3sdbahiivk: CHRRS. Jamﬁétatamo% RCAGY [SL4 1Pk ester as a cream
solid; [ a 1M solution in THE,
2.2 rrm)l) jcthageh 2 L100) 3%

[4-((R) -2, 2- D|rrethyl [1 3]d| oon an-4-yl n'ethoxy) phenyl]-1-(1, 3-di oxo- 1, 3-di
hydr o- isoi ndol -2-yl nethyl)-3,3-di nethyl -pentyl]-carbamc acid tert- butyI
ester (0.Teagolupion®f 3rinlbia)mmcn6@hl@a(m?ra@lﬁeﬁ”ﬂ)arbmhlc adnd[(Pe$(d-nining-col our | ess
sol ution The, t cool to

F oom 1 empEAt i uid Bl db I RKEHELANL 6} ORAE'S, Aok Sl BBRIEE PP ng
whi te suspensisof lsacbdleelchllaita @ltﬁniubﬁonsl&hmrmiat(@ﬁlii The09avhintad) swll i d i s renoved

236 Og; B;Lg%&%&#@%ﬁ%g% 6@?1@% RS sohﬁlo\ﬁai(s: UQrdP fo¥|18 lrrgnlitg ) -1 WO

Ani nomet hyrifieafidn bf @Vﬂ%_ﬁ bhahe_m:‘htdmydtegriplﬁj dhodanINb.@l&-Oym%’B oY iptvery| ] - 3, 3-
2|5TEt h}é![ ep %% }é&? o&ﬁ‘s glfaflg[fe co}n%roﬁn as eyyell%\%ts%rld a[i/lﬁ—l]gq Qldl‘l ess oil; [MH+
{(S)-1- Ami nonet hyl -5-[4-((R) -2, 2-di net hyl -[ 1, 3] di oxol an- 4-yl met hoxy) -
phenyl]-3 3 di rT(E; hyl - pentyl }-carbamc acid tert-butyl ester (0.13 g, 0.28

nmol ) and in DCM (5 m) is stirred at roomtenperature for 1

hour, t hep,stoadeh- @mhl@ro- aB6X2 Laftixilid Bh-chphaslabeelampiep@pulied W th
MeOH. The, ca{rtrldg luted . with MeOH (2 x 5 m), followed by 7MNH3 in
MeOH (2 xim! Zigen LUsE 4-

((S)-5, 6- D| am no 3, 3-di net hyl - hexyl) phenoxy] - propane-1, 2-diol in 80%
urity as | ourl ess oi | ; + 311 Step enS| on of (S)-3- [4-

E)(S) é 6. B arspiEon o83gr lﬁ*émﬂ 1 Qg@?yrﬁﬁéﬁamboa%p%@ él‘intﬂo((%so rrgF
.19 mol ), o%?q -ithidado Rt gl BHY1 Kﬂ@er@;ﬁﬂ Rr ExQW)Q@OB‘@gQO 9@myﬂn)m2ﬁrr2t hyl -

|soth|oure I nt er nedi at e -2-ol (3 M) is

heat ed at ™gph @Y%a@?wb@l%d?db@& an@o?@aﬂqlbﬁaﬁd%dlt EPEWI “aﬁlqhHW@dsto cool to

roomt e”p?ﬁ@édﬁt@o&ﬂ(iemgératlﬁce@r%mnﬁ@gﬂuﬂﬂgdtion%}%at%ﬁlahg rdb3salsves. The
solution is Passed t hrou a SCX-2 cartridge which is then eluted with

further 2refetigovish A Irend a6 NIE intMdAs afigrds thordesmmraued i n vacuo.
Rever se ph@gg Og;gat ography (1lsoluteTM C18, Water/CH3CN 0. 19%FA) vyi el ds
the title conpound conpound as a yellow solid; [MtH + 506

Example 35

3.5-Diamino-6-chloro-pvrazine-2-carboxylic acid [(S)-4-(4-

henylmethanesulfonylamino-butyl)-imidazolidin-(2E)-vlidene]-amide

To a suspension of 3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid [(S)-4-(4-amino-
butyl)-imidazolidin -(2E)-ylidene]-amide (Intermediate T) (0.023 g, 0.071 mmol) in
DMF (2 ml) is added triethylamine (0.010 ml, 0.071 mmol) followed by alpha-
toluenesulfonyl chloride (0.014 g, 0.071 mmol). The suspension is stirred at room
temperature for 30 minutes. Purification by reverse phase chromatography (Isolute™
C18, 0-100% MeCN in water -0.1%TFA) followed by catch and release resin (SCX-2)
eluting with MeOH and 7M NH3; in MeOH gives the title compound as a yellow solid;
[M+H]+ 481.0



Exanpl e 29 (E)-3,5-di am no-6-chloro-N-(4-(3-(4-((S)-2, 3-dih,

dXpr opoxy) pheny) propvl ) - 5-

propvl i mwazodwudisrs2-yl i dene) pvrazi ne- 2- car boxam de hydiPogiHrosoisde7181 ep 1
4- (4- Met hoxyphenyl )butyric acid (25 d23129 nmmol) is dissolved in 48% HBr
(125 M) and AcOH (125 m ). The resultant solution is heated at 150 C
overnight. The resultant m xture is concentrated in vacuo and the residue
taken up in EtOAc (500 m). This solution is washed with water (500 nl),
dried (MyB®aypladé concentrated to give 4-(4-Hydroxy-phenyl)-butyric acid
as a tan §gl Ibgmlf:lld_% M- - a%@)mrﬁl@x Re 424 -(4-pHn 123400

7. 8Hz), 2. T, . , , ,dd,J= 1.98 and 9.3
Hz), 6. 96amn@g-buty)-ifidazsopids pideg. 12 (1H, s). 12.0 (1H, s). WD
2009/ 074575 PCT/ EP2008/ 067110 117 Step 2 4-(4-Hydroxy-phenyl)-butyric
acid (22.1 g, 123 nmol) is dissolved in THE (750 m) and borane-di net hyl
sul fi de (28.a3usdensionsf pprdPipmine-etldwtoypadded?- c?rltbexylell el (S)stigipanisioon f or med
i s heated di ssol ves.
The 11 aok! TS FEGBPaR ARG E B LBt T o TEla o BN 0 e
until bubBPMR mbasad;ledmdethﬁemrred()dﬂlalmls@m?&Imlnaﬂ) ilewed bedhenTheetfll ask is

cooled to 0 er His corrected
O S T A e R G e e Y S
organi cs a0 mlmsdqlazdomnatfhrtbm(hfe¢qu1@brleredof(ml@SﬂAc)et;amdlomde\(ﬁaﬁ(wmi éd)49The crude

duct | th 250/ Et OAc/ i (1 L).
Thi's s i hdrBacdh b Rrbtrba B ghme b e REARELT e el Ui o
t he pr odueﬁmflc'ﬁhen by gamise @h@sreehmmmegrhplﬁi (MblateTNng& 04t((B% MeCN in water

Hydroxy-b a bro whi c r lizes 0 ta ng; 1H NWMR
(Cocrs): D ESTERY S Rl ytarth S dosee ¥o RS g A MEP P AL stgnal).
3.70 (2H, NI—I3 ih M&18.a8olz]s, th@tltﬂgcdn%kd)und asjaneff&vlélllfézs)ohdﬁl\)@fi—IIQMS d, | 8. 4Hz) .
Step 3 To 4-(4-Hydroxy-butyl)-phenol (32.7 g, 197 mvl) in acetone (600 m )
i s added potassium carbonate (40.8 g, 295 mml) followed by (S)-glycidol
(13.7 m, ER&plezwl ) The m xture is heated at reflux overnight. Further
pot assi um car%onate (20 g) IS added (S) gl yC| dol (5 g) and

t he m xt ure i 2 e ~carboyy 5 S wdecanen o ed,
filtered %Qrdoklglcfdchdfeﬁt&tg%&ﬁﬂtﬂﬁ&@eﬂa vacuo. The residue is
partitioned between Et OAc (500 nl) and 5%citric acid solution (500 nl).
The organics are separated, dried (MySO4) and concentrated in vacuo to
give (S)-3 {iflp c(rélonHde‘{ QPﬁ}hobMEBﬁ Qonmm%éﬂélldﬂl"eqp@a?ﬁoxjyhg a 'dOJert%tﬁ &Qfepwn oi |
1H NVR (CDC13) 4 (4H ), 2.1 (2H, t,
i = 7. 6Hz§1nt€3n6d3atezpl 218 g;O 5 n@ol)zmzl)ert baltaz@lmﬂ ad@ll 135111@111410361@!119.@ 5Hz) ,
3.86 (1H, pMzmecaﬁ)o%yﬁﬁqnétﬂ':ylatgthlou%ao'(lntermedlate A) (338 g, 0.82 mol) is

stirred at 40 °C overnight. The temperature is then raised to 85 °C and the suspension

A

stirred at this temperature for a further 4 days. The reaction mixture is concentrated iz
vacuo and the residue is taken up in water (1 L), sonicated and heated to 45-50 °C.
The solid is collected by vacuum filtration and washed with ice cold water, then dried
under vacuum at 50 °C overnight to afford the title compound as a yellow solid;

[M+H]* 425.1.

Example 38

3.5-Diamino-6-chloro-pvrazine-2-carboxylic _ acid 1,3.8-triaza-spiro[4.5]dec-(2E)-

vlidene]-amide dihydrochloride

To a stirred solution of 4M HCI in dioxane (1 L) is added 2-[(E)-3,5-diamino-6-

chloro-pyrazine-2-carbonylimino]-1,3,8-triaza-spiro[4.5]decane-8-carboxylic acid zeri-



4.16 (3H, m, 6.85 (2H, d, j = 8.6Hz), 7.12 (2H, d, j = 8.6Hz). Step 4 To
(S)-3-[4-(4-Hydroxy-butyl)-phenoxy] - propane-1,2-diol (43 g, 179 mol) in
THE (700woi2pov4zrdded 2, 2- di net hoxypropane (94 ni, 760PamEProoBobTiIomed by
PPTS (4.5 g, 17.9 mmol). The resultdd mxture is stirred at room
tenperature overnight. The solution is concentrated in vacuo and the

resi due tgkgnestR iffud?oMetRO&ENM3Y) 1-6h'g319§mn’{@§hﬁﬂi A {1 'E&rsus hiigd (MySO4)
and concentrated in vacuo. The reS| ue is purified WD 2009/ 074575

PCT/ EP2008/ 98168 raors ehpgagkic 4052 hewspl ﬁ@ﬁ e3Blch)s BPlatddngy wWiatH M 0%

I gl g?\vﬂfgd4hr[>f4a%%nf<) = %%ftﬁ QroREXanes- soha-lrkgc}(r%%lzlﬁlrd@ﬂvafcﬁﬁ’rﬁta't gNSCaL §IGRIGENt r at ed
yl net hoxy)lﬂghenmqndtﬁ@taahhﬂdrqﬂhkagleaal}tpae'adaréqﬂellowmm@«méw 1. 42, (3H,
s), 1.48 (3H, s), 153173(4H M, 2.20 (1H, t, j = 2.5Hz), 2.60 (2H t,
j = 7.2Hz) 3 68 (2H, t, j 6.4Hz), 3.92 (2H, dt, j = 5.8 and MHz), 4.07

(1H, dd, j = 5.4 and 9.5Hz), 4. 19 (1H, dd, ] = 6.4 and MHz), 4.49 (1H, p,
] 5. 7th argplg§9(2H d j =8.7Hz), 7.11 (2H, d, j = 8.7Hz). Step 5 To
4[4((R) 3 rrethl-[l 3]d|oxolan4ylrrethoxy) phenyl] butan-1-ol (5.0
g, 17.8 mifeDia Mot & )-2icarkad b K8 , hehadne (7.56 g,
178m"m|21fTh omtgrrperaturefor 1
hour. The NaCOH sol ution

(200 nl) and stirred at room terrperature for 30 m nutes. The organi c phase

AP rtl@rﬁ%f?@)@ﬁ?&%ﬁﬂgﬂfﬁ Tarnndli PRk G5 BagriNaehyde as

a cl ear omlethylHoNWRIiGEDCLR) ml, P 3’-92mn(05|'zl,nds3)5 Diar14180(63dﬂ or8)pyrakil@®- (2H, dt, |

7.6 and 14, 2Hz 2.62 L] o=
Gy bt a b i b b W A AR 0 e aa,
( 23 ) 4danpl3si)|\(|ft|23)7 2,4, 449n1(nﬂ;l‘)i, foflowgd by BLABRIZ )1, 316g 3644 Aol Chndjthe—re@ulﬂh'g) 7.10
4-[4-((R SOéutzofnSﬁé& Fﬂ?f‘t fmmstflapemf%fpréjow% eﬁéﬁﬁm&% 9?111“ sl dehyde
(4.28 g, with - vhteABh0) rﬂlynanHHEe (bBIRantkdlid § idpeed PheftaBY thy lrevetefphaani de (2. 05
g, 16.9 mol) followed titani um et hoxi The

Ol L ow sobtemaier st o 15 P Mepni it B UP RO The
sol ution ggcrimanehRast it isdxly) Natd v(zlaOMeOH hn@ e KHORE M9 yields sand stirred

for 30 mnutes at roomterrperature resul tant mxture |s filtered

t hrough C¥& iOEWeSPMiC’Thl‘F}t‘éF“Wﬁ%t@FW&P)I\/I%(ﬁH apﬁéheé%éame&%m%@eﬁ%e separ at ed and

dried ( W%ﬂoun@%%@%%&é (Tﬁe Fre BAE WOHM &S 5@[?@1 byl o0PiORRRB nAnuY! finic

acid [4- 2-di_met h 1, 3] di oxol an- | met hox henyl | -but - (E
yli deLe] Eqﬁr@;g HBUIR. MePiold rg]i ps[a({d K] thezgm og t?:en all solve)r/l% 1seem0\¥ed]m (8-

vacuo. The residue is triturated with MeOH and diethyl ether to give the title
compound; [M+HJ* 626.4; 'H NMR (DMSO-d6): 1.12 - 1.71 (4H, m), 2.36 — 2.38
(3H, s), 2.59 — 2.83 (2H, m), 2.93 — 3.52 (4H, m), 3.41 — 3.60 (2H, m), 4.42 (1H, m),
712 (2H, d, | = 6.9 Hz), 7.17 = 7.28 (3H, m), 7.35 (2H, d, | = 7.7 Hz), 7.54 — 7.37
(2H, br), 7.57 (2H, d, ] = 7.7 Hz), 8.12 (1H, d, | = 9.0 Hz), 7.70 — 8.26 (2H, br), 9.22
(1H, s), 9.95 (1H, s), 10.99 (1H, s).

I~

Example 40

3.5-Diamino-6-chloro-pyrazine-2-carboxylic acid [8-(1-benzenesulfonyl-1H-indole-3-

carbonyl)-1,3,8-triaza-spiro[4.5]dec-(2E)-ylidene]-amide

To a solution of 1-(phenylsulfonyl)-1H-indole-3-carboxylic acid (1.0 g, 3.32 mmol) in
DMF (15 ml) is added HATU (1.388 g, 3.65 mmol) and N-methyl morpholine (1.095

ml, 9.96 mmol) and the solution is stirred at room temperature for 5 minutes. 3,5-



Step 7 To a solution of 2-Methyl-propane-2-sulfinic acid

[4-[4-((R) -2, 2-di met hyl -

[ 1, 3] di oxwbanev7yi7aet hoxy) - phenyl ] - but - (E) -yl i dene] - am @#eT(EP2&%/0g711d.1. 8
mmol ) in WD 2009/ 074575 PCT/ EP2008/ 087110 119 THE (120 mi) at O C is added
vi nyl magnesi um brom de (11.8 m of a 1 Msolution in THF, 11.8 nmol)
dropw se. pifihib- 63cfﬂqudr51ﬁ9fhzlr§ ﬁ@ﬂ%ﬁ%@aaﬂ@:‘%@ﬁﬁa% ?[)1!’0?4 S}de& rm} _Iyﬂtie& 1€ for 30

m nut es t hen quenche sat g?e sol ution his mxture is

al | oned t @mmfdrmdéoqhbmﬁet 5&‘1}3&) At eg.ahed ekt échdgpd hnd/\réneéeaceg@stmrg and
Et OAC (50,¢ oy tehRE-aANIRY 4 BRARS, TIR: é&?@h%l@ﬁne Qrdllﬁgd(vwglﬁ%t)er ang
concentrated i n vacuo. Purification cnr omat O

1 On | SonKEHIE) PR Distdgh- WLy o proplaridirapors JTE i redc -
[4-((R)-2 ] f ot ion7s\dridy ove
butyl }- am EQHJE&‘}J‘%’nNXr{I%(?% aolfd %ﬁﬁg‘;l?‘fe?“é%ﬁ{e?‘§@§§¥ 3 &mw(irl il f&{g 39 St ep 8 A
sol ution dfgSPumed kyhceptrapd revus tb Ficldiacbragingolid. The solid is suspended ina

L N 3 Syt O g o

oxygen, t hhmtmz@né tl(egeﬂewaftl@@te ussaongerﬂas@hewaaz@ahmrbll@ggl ofedrent @an@nat or
500m unti | u tlon IS. ob 24 mmol )
is then aanoded gln&gl%%w s }{as Py Ee% JP]% SOIQ I Wahlyed Véllrﬂqa%ﬁﬁ ((g)l\;/légO %), m nut es.
The resuhtdrthen Sﬁﬂpﬂﬂldednn 72:\ Ma@hb(dOO\mﬂhanMMact(eaﬁatME)OﬁmﬂZ khe0arlgani ¢ phase
3 concenty atedy ARGt o aBAGUHMAL, | RIS REF BhE Gl 1980 o

((R-2, 2 dicliet huid ex{ea:nCﬁ])l@H OYI&J @tard solldietinpayed p eyl hixtude@f ByOAbutsyl } - am de

as an + 412 ol of .
o2 ot byt + Brema e §fa i sohdBicred it 3 e 5% g e compound,
[1,3] di OX@*hﬁﬂﬂﬂﬁwbélﬂ%@ﬁwNH@emddﬁ tindl @i fob Qthus: ANdCHE (ANmTHE (20 ni) is

added tent:hutyl sulfinamde (32 followed by titanium

et hoxi de ectideg thdissolvapal tphgjand « Sé)‘SFgF‘ISGW%F&EefiﬁhU‘f%PHEHP h o ofda at room
t enper at UpR RMEIRITHN solid REfiltSal S DRed S/ URAGTHM ddell A H0N-dNaGPH 8(IRfrgr )  and
EtOCAc (50 M) and stirred for 30 mnutes at room.t nperat ur e, The

resul t ant ton%ﬁ the dithe somppyngs B +HhT Hlrghes S NV VPP 46t 1-8¢et (N 4> and t he

organi c phﬁ%@%%ﬁh?ﬁn@“ﬂ@"{ﬂ@% (MBB0A, - ddCpRGeNtyy at i 9B 19)Ves3 2tH,
Met h I-propane25u inic acid

(4- [4 (R 2J“27é|171i7et1hy7i5ﬁf 31 0% P 4L by fret Hbsdy Y = 75HZ » 7.63 (2H,

phenyl ] - 1{ P,[f@rl?lﬂlrlﬁi o propane s 2-134l §bl¥iH”&l{_§’f]8(§ﬁ‘3g ‘7@64’!3)163”‘ de as a
m xture di astereorrers as a yellow oil; 38 Step 10 To a

sol ution @H#W&Wﬂ%ﬁbﬁiﬂélﬁﬂ yuﬂipﬂlwaﬁ+ d (4-[4-((R)-2,2-dimethyl- [1,3]
di oxol an- 4-yl nmet hoxy) - phenyl ] - 1-{[ (E) - 2- net hyl - pr opane- 2- suI finylimno] WO

2009/ 074575 PCT/ EP2008/ 067110
Example 41

3.5-Diamino-6-chloro-pyrazine-2-carboxylic acid [8-[3-(3-isopropoxy-

To a solution of 3-(3-Isopropoxy-propylsulfamoyl)-benzoic acid (Intermediate V) (1.10
g, 3.65 mmol) in DMF (20 ml) is added HATU (1.53 g, 4.02 mmol) and N-methyl
morpholine (1.204 ml, 10.95 mmol) and the solution is stirred at room temperature for
5 minutes. 3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid [1,3,8-triaza-
spiro[4.5]dec-(2E)-ylidene]- amide dihydrochloride (Ex. 38) (1.60 g, 4.02 mmol) is
added and the reaction stirred at room temperature for 45 minutes. The reaction
mixture is diluted with 2N NaOH (150 ml) and the crude product extracted into
EtOAc (2 x 250 ml). The organic phase is dried over MgSQOy4 and the solvent

evaporated in vacuo to yield a yellow oil. Purification on a Waters preparative Delta



120 met hyl }-butyl)-am de (907 ng, 1.7 mmol) in THE (20 i) at 0 C

n- propyl magnesium chloride (1.76 mM of a 2Msolution in diethyl ether,

3. 52 mmolwo 200 7¢35ution is stirred at 0 C for 30 m nulP€3/EPR@S/ 061116 0OM
tenperature for 3 hours. A further pdedéion of n- propyl magnesium (1.76 m
of a 2Msolution in diethyl ether, 3.52 mml) is added and the m xture is
stirred aBommHmcqmgraagrwl&t%Y%rawrgm 1 A NeAN 88d Mt Gerild 9&&1{4& gylBHw quenched
with sat sol ution and extracted with EtOAC (2 x 50 m).
The or ganP’éqzéW&@é)Hss addpdp @WS@H? t'&’fmoé@fﬁe%@ﬁ@ﬁﬂé@éwtpﬁtQéé&%X4 Ae residue
s d' SSOLYEehi Brggh%%ageg-grer’@o%m lelé%\%gl\)f% aftMHAGL A Q6 ABe nkrh R d ) -
After 10 mnutes, the solution is concentr in vacuo and the residue
di | ut ed WinthcpTM 4 10ome f ppprowintgly 10 @étjé(dtmﬁ ©hitivatis adgdgd ivaloas: soI ution

100 m h i
Sol utfon [0 bk SFRLEIGITES dpkRETIRR ;RO EIERANMENon JE TN ¢
DCM and Me@dd viteispihoduetto aﬁondaheadedommdmwwmk G07.98yBORmand t he

D1 am no- 00§} Tphehde] L opEREITrsS ik .4 TRz Bt S dePer Sher s as a

gum [ MrHg) 82915PBt18JSt6e®H:z)L 37 @Hs o)) ud.Béim2Iafbr), 3.29 - 3 82 (4H, m), 6.15

(S)-3-[4 ph ] n { 032 nmol )
in propani %Wrﬁ?%gfﬁd%fel flﬂ?{’%’g 2@ g‘ﬁ?nagd-é AF %/(rag%l he

car bonyl ) {1H, mgt?n&d Hits e, hi= 0wt Bla), (7144t-e8.0e di 1 ler) /8)0((—121)5ng Br)32 mml ). The
resulting suspension is heated at 90 C for 2 hours then cool ed and
concentrated in vacuo. The residue is dissolved in MeOH (20 m) and
applied tBxamglo4g SCX-2 cartridge. This is washed well with MeOH water
and MeCN, then 2 : : > I‘.aCt]I onis
Concentl’a :' A1) " O, Ol a €- o .O - [ - - 4 _',.A,O, -

MeOH DCM 1) QemBrsatﬂaem_@torttmdercetlevaialteneﬂraaﬁad ons gi ves the free base as
a gum This is dissolved in MeOH (10 m) and treated with IMHC in

diethyl ether (2 m). Concentration yields the dihydrochloride salt of
(B)-3,5- d'(samdﬁgar4ﬁf1cbhpfaomn\8(y4)a&e%m(aéd(0SBgZz%ﬁdinhﬁ@lu,qum@ewgpb@nyl)
propyl) 5- pr(ﬁ)pyl i mdazol j di n- yl i dene) pyr azj ne carboxam de as a yell ow
sol i d; deianno-gg O%Wra%m@z cay 6?‘&;%54% i@azpirel-Yfey - 2-
[(B)-3,5 @@%aareﬁ a‘ﬁhh@ﬂlﬁy&\éﬂﬂéhﬂ'@(ﬂ% gy hanylol Mis0@hmbINi 9Fqho it ¥} -
propvl)-carbam c acid enz%/ ester WD 2009/ 0?4575 PCT/'EP2008/ 067110 121
1- ( 3, 5- Di Almedybnesihelies Hyi8aml ne0d meng! hiys pHyedopeonyd bpdened Barkaa

(I'nter medi@t& MrookQerd erQnur@Fo?éo MRheks. | BhSdrhdd ﬁ‘édh& 1@pﬂe€lb§§ce&‘%lﬂrﬁd round
bottomflask fitted w a bleach trap and condenser and

((S) -4, 5- [ljegﬁqcﬁgnrg@ﬁttuw yy @(ﬁh%‘fﬁli@r Q@pdnlbéﬁctyspsoéggdaby filtration. Purification

by reverse phase chromatography (Isolute™ C18, 0-100% MeCN in water -0.1%TFA)
yields a yellow semi-solid. This is dissolved in MeOH (100 ml) and left to stand. An

off white solid precipitates and this is collected by filtration to give the title compound;
[M+H]* 510.0; TH NMR (DMSO-d6): 1.78 — 1.94 (4H, m), 3.67 (2H, s), 3.30 -3.82
(4H, m), 4.05 — 4.08 (2H, m), 7.45 — 7.55 (3H m), 7.01 = 7.75 (3H, br), 8.05 (2H, d, |
= 7.1 Hz), 7.78 — 8.33 (2H, br), 9.24 (1H, s), 9.85 (1H, s), 11.04 (1H, s).

Example 43

3.5-Diamino-6-chloro-pyrazine-2-carboxylic acid [8-[3-(3-isopropyl-ureido)-benzovl]-

1,3,8-triaza-spiro[4.5]dec-(2E)-ylidene]-amide

3-(3-Isopropyl-ureido)-benzoic acid (Intermediate W) (1.08 g, 4.86 mmol) and HATU
(2.03 g, 5.35 mmol) are stirred in DMF (25 ml) at room temperature and N-methyl

morpholine (1.60 ml, 14.59 mmol) is added. The solution is stirred at room



(Internediate S) (0.85 g, 3.38 mml) in propan-2-ol (20 m) is added. The
reaction mxture is stirred at 85 C for 66 hours. Purification by catch
and rel eas0 2003178576 SCX- 2) foll owed by el ution through &csidpe@s/opado f| ushed
wi th Et OAc, ethanol and MeOH vyields12he title conpound as an orange foam
[ MiH] + 447.1 Exanple 31 3, 5- D am no-6-chl oro- pvrazi ne-2-carboxylic acid

[(S)-4- (3tc%{BeFH?ureHBPPW1ﬂute§ ;{HddﬁEQJrﬂl%J@ k) pytd Arnelrpilyile 1 dig [A30! ution of
(3-{( 9-2-[(B)-3 Di am no- 6-ch opyra2|ne20arbon I'i m

i mi dazol i Hid4a-4piye }Uﬂﬁf@rﬁ%ﬁﬂl@ﬁ?ﬁaﬁﬁ@ea‘&Yélfoé]f?i@P (Bst38) (4 Bke 53@% molig g,
0. 98 ml ) JdBed. DEM €8 Qnbutibs 1@9@1%@1 at QIR fe'nﬂ}%['eﬂb(ﬂeﬁbll @-ﬁﬁllr(&esth@lrudé- 96

mol) in a dropw se manner. The orange suspension is stirred room
t enper at upeodiigris eBcipitaigt &s the Rgitidn of2AN dh a@é@@hcﬁdlb}’ﬁér%@@emfem n

SCX- 2 ¥ b dsibRetit!
((: Orrpou)n degﬁdg@ge lédho%%ef gﬁlﬁgﬁlﬁgrg%gwgytﬁﬁ{efﬂ VBN beYdsicEREti L] e
3, 5- Di ani wetes- Q;h‘%drrF@ p@ier@fzamrfeaczomrbmm@atad:rmlva[C(t@)o Apiir@xi(iBice il

d I I
! o br oo ORBLIALI 2 | o0l LBy TR LAy
| m dazol i dnarc{ (tQE)Je weltdbrtehpanmcﬂél\/(ﬂ 539.1.95 (‘01 AR Q?M(SOlQ@ rtrﬁﬂ (pH,d, DMF (2

is ad 1S b I L1 m 0, the
reactl on xt ure |6§7rs ﬂa '}q’d%@% %glu&’qa?%éom %egget ér:a Ure. a%enzyl am ne
(0.014 m 3.79.(2@8bmm@ILJ ( i}i d,dededl Hand. ddadiH, |bo)nal40beh@y (i v 6(8 QH4 i,

0. 128 nmol,) ed ,at_ho al 0 o}
Purifi cat fl’o%_ é.gfa'ga dlzgl {I?’n%{t] eé ?%%Cl/ g? W%\ﬁ%a%-l gfﬁ?ﬁn J7|5§lnd
extracti nglH ke 30AESbr), 8148 (EHOBO, §.40 (1Hl)s), SThe- @r(@e(ch;bp)hase is washed with
2N NaCH (30 ml), dried over MgSO4 and the sol vent evaporated in vacuo to
yield a yellowoil. The oil is dissolved in nethanol (0.75 ni) and diethyl
ether (5 Bkampldded to triturate a yeIIow solid. This solidis filtered off
and the filtrate for dafurt er e, olctdls

col | ect ed3gy2eMming-g

conpound; 1[3I\gt{ﬂ]aya§15|1ﬁ;[2,5\}'&&2@@%@3@&@@/ EP2008/ 067110 122 Exanpl e 33

3, 5-Di am no- 6-chl oro- pvrazi ne-2-carboxylic acid [(S)-4-(3-phen)j

met hanesul f onyl am no- propel ) -i m dazolidin-(2E)-ylidene]-anide To a

sol uti on ohisIompBhdiks Pe é;@réamngrogomf ﬁ)ZEﬂ%rpi’e $§BP%YJcln% ﬁBLIQo;%@l 4-(3-am no
propyl)- im dazol i di n- | i dene]- am de %0 030 096 mMmol ) in
DVF (5 mieidgy-bsnaoiq agi Glaréaneéiuﬁﬁ%w'ubwe t@rﬂﬂhe% é?qtla@ago IN1dl'g, 0.096
mol ) and494 pi @f RirMbHISA-B6P 135911 4 A QﬁGmm@h) zﬁ he 34 U§'99Q4H5m§t irred

for 10 minutes. Purification by reverse phase chromat o%ra h\7/ g soI uteTM
C18, 0- 10095 N&ldNe)i 612Qat7et! (3H, br), 7.38 (1H, m), 7.39 ( 1H m), 7.50 (1H, s), 7.8

d, ] = 7.3 Hz), 7.97 (1H, d, ] = 7.6 Hz), 7.75 — 9.30 (3H, br).

Example 45

3.5-Diamino-6-chloro-pyrazine-2-carboxvlic acid [8-[5-0x0-1-(3-pyrrol-1-vl-propyl)-

A solution of 5-Oxo-1-(3-pyrrol-1-yl-propyl)-pyrrolidine-3-carboxylic acid
(Intermediate X) (1.15 g, 4.85 mmol), HATU (2.03 g, 5.33 mmol) , DMF (20 ml) and
N-methyl morpholine (1.60 ml, 14.54 mmol) is stirred at room temperature for 5
minutes before 5-Diamino-6-chloro-pyrazine-2-carboxylic acid [1,3,8-triaza-
spiro[4.5]dec-(2E)-ylidene]- amide dihydrochloride (Ex. 38) (1.731 g, 5.33 mmol) is
added. After stirring for 60 minutes at room temperature EtOAc (200 ml) is added and
the organic phase is washed with 2N NaOH (2 x 100 ml) and brine (100 ml). The

organic phase is dried over MgSO4 and the solvent evaporated iz vacuo. Purification



-0.1%FA) to affords the title conmpound as a yellow solid; [MH + 467.0
Exanpl e 34 3, 5-D am no- 6-chl or o- pvrazi ne-2-carboxylic acid F( S)-4-(3-phen,
| ~yl am nowpr2ogpwi73375i m dazol i di n- (2E)-):1idene] - am de ToPaT&pRe8io6TI1Of

3, 5-Di am no- 6-chl or o- pyrazi ne-2-carbdg/lic acid [(S)-4-(3-am no-
propyl )-im dazolidin-(2E)-ylidene]-amde (Ex. 31) (0.030 g, 0.96 mol) in
DMF (2 iy reVQJa@BMAs@@Mat?ghaw (@RI OO, L1009, VRGN et D. BATGEA) The

yeIIowsqutlonls stirr room tenperature for 10 m nutes.

Puri fi cat flewisy by seteh andherleast waiadS¢¥d) sluting@itlyle@Hand @M HhinveOH and 7M
NH3 in Negé@flfym@gs wr%wtanr Im%mp&agg%%d u[iwdﬂm&%ﬂ a%é pﬁ&ﬁﬁplse 35
3, 5- Di am no- 6- chl or o- fgﬁhﬁrazme 2-carboxylic acid
oheny! net hegniegatet ony b el uipnitthe yddinemiaizier-henane (@Eyldyilx eWéphémh&é To a
suspensi o I digg
[(S)-4- (4Rafgn{eﬁ%a§g %Q?Prlr?s g*z]% llﬁegﬁoﬁ'ygl??e%re%rg%{\ég’]q%?ﬁ @é@%:gnt ernediate T)
(0.023 g, WBT@M&%M ):i 64 DU O((2Hpi), 1.84 added 2t ingt hyb ami- He(2E0 0010
0. 071 mrok),f l,ph I oni de 1 0.071
nmol ) . Thg 3s9u§' lé%lﬁ;gn,#%’g%g“??% a‘ﬁgpggﬁ Eﬁg)ﬂ eér;?l{)uée fo%p?g érlngﬂ tes.
Purificat (26111, rby Sreéve@tse) phase 6cﬂ4r(éhhbdg6§}5h8'H(m$tﬂ Lt @PMIHCDHS), 76--100% MeCN
in water 9 é@ A) foll owed by catch and release resin (SCX-2) eluting
W th I\/EC]-I an NH3 in MeOH gives the title conmpound as a yellow solid;
[MH—I] + 481.0 V\D 2009/ 074575 PCT/ EP2008/ 067110 123 Exanple 36
, 5-Di am Ef‘ Fll or o- pvrazi ne- 2-carboxylic acid [(S)-4-(4-phen, |~yl amno
-butt )-i %%18 di n- (2E)yl i dene] - ani de To a suspension of
3, 5-Di am Q-Iﬁraﬁhrhcﬁﬁ@hpw agian@e 2-0@650&&&@1@[&&(61]18 P(t&)ald-dt &t S Erdarigrzole-
butyl)-i n13da ol i Inte(rldl ate T) (0.032 g, 0.098
mmol ) in “BW ‘

SAYFAIRRe 89914 n, 0.098 mmol) fol | oved
by phenyl acetyl chloride (0.013 n1 0. 098 mml ). The suspension is stirred

roomtenperature for f her 0.5 equival ents of
Shenyl acet 1 S&Hﬁl&%oaglowfé%ey% wﬁ 5%%ZO?'%£ Sadeg el <P_503_c%ei onis
left to sbis @hom@@mwwmgl,r(ﬁzs‘ Ainad) ifi Wiy DRIF 1Bmhodidled NPHIettyl cat i on by
reverse phas }}Og“%omat g@’ra hy (1 saol ut eTM C18, 0-100% MeCN i n water

- 0. 196TFA) P8k §-05 b Ehmaid- AIcea SUNYIESTHETIPSENO ENGETRRECWt h MeOH and
7™M NH3 i piMeeblcafi@bdsrdhe- i—&z&b@xy‘l’t@%@tﬂﬂg $2%iadd s o 4. Whiet - ?ZE%QJhUQlel] { MrH] +
445.1 Exanple - Di arii no- 6- chi or o- pvrazi ne- 2-car bony imno]-1

3, 8-tri aﬁ@l@pﬁlby(sir?@@]d%@éa}%io 80 8- %%mqlblsaéd%ﬁ andrthe Frgegen is defigio

trifluoroggefiabén temperature for 1 hour. Purification by reverse phase chromatography
(Isolute™ C18, 0-100% MeCN in water) yields the title compound as a yellow
powder; [M+H]+ 524.2

Example 47

3.5-Diamino-6-chloro-pyrazine-2-carboxylic acid [8-(1H-indazole-3-carbonyl)-1,3.8-

triaza-spiro[4.5]dec-(2E)-ylidene]-amide

To a stirring solution of 1H-indazole-3-carboxylic acid (0.041 g, 0.25 mmol) and
HATU (0.096 g, 0.25 mmol) in dry DMF (4 ml) is added N-methyl morpholine (0.08
ml, 0.76 mmol). After 5 minutes, 5-Diamino-6-chloro-pyrazine-2-carboxylic acid
[1,3,8-triaza-spiro[4.5]dec-(2E)-ylidene]- amide dihydrochloride (Ex. 38) (0.10 g, 0.25
mmol) is added and the reaction left to stir at room temperature for 1 hour.
Purification by reverse phase chromatography (Isolute™ C18, 0-100% MeCN in water

-0.1%TFA) yields an oily residue that is ultrasonicated in acetonitrile to give a yellow



A suspensi on of 4-am no-4-am nonet hyl - pi peridine-I-carboxylic acid
tent-butyl ester (Internediate U (218 g, 0.95 nol) in tert-butanol (6 L)
and 1-( 3,80d0@m7my56- chl or o- pyrazi ne- 2- car bonyl ) - 2- net rgrAPI@BsTIUe ea
(Internmediate A) (338 g, 0.82 nol) i929stirred at 40 C overnight. The
tenperature is then raised to 85 C and the suspension stirred at this

t enper at UgRpéiRlon@ ThM GRS sofid 4B36HlectdBy flﬁﬁa%hgﬁd Pindduligh h&tsomkent rated in
vacuo and tﬁe residue is taken up in water (1 L), sonicated and heated to
45-50 C. affprd thofiflegcomppd Al 48y Wacuum filtrati on and washed with ice
cold water, then dried under vacuum at 50 oC overnight to afford the title
compound as a yellow solid; [MrH + 425.1. Exanple 38

3, 5- Di ani hwaspleBor o- p3: r azi ne- 2- carboxyl i ¢ aci d

[1,3,8- ”51%211% aRid @Lﬁloﬁlg
stirred soO Ull on .

acid tert WO 2009/ 074575 PCT/ EP2008/ 067110 124 butyl “ester
trifluoroacetate (Ex. 37) (104 g, 193 mmol ). The resulting thick suspension
is stirredhatcompomd ismp@laeﬁdmnelogomslﬂtoribwnmle Ahby mpbadmgtlH -g1dagdé-at ed by

vacuum f| I Br atl Oy 1|thn§ %1? dlmet ldhgxad%esg‘[h(e tlsco id Ior&dgeglmellél?nqer vacuum

at 50 Ct¢" a?)fylcﬁc oun
yel | ow sollHeind@l%H}abem Evioll| NE)H;]rrﬁl(ez39
3, 5-Di am no- 6- chl or o- pvrazi ne-2-carboxylic acid [8-[(S)-3-phen(tol uene-4-
sul fonyl am no) _propion, 1]-1 3,8-triaza-spiro[4.5]dec-(2E) -)Jidene]
-am de ToEaaspleybi on of Tosyl - L- phenyl alanine (1.0 g, 3. 13 rrm)l) in DMF (25
m) i . ( 33. 9

3, 5- 1

[1, 3, 8-trt@ban8pi, Bcs[t41a5al @Iﬁth ZE)ecviE dﬁﬂeid aﬁlﬁﬂede di hydrochl oride (Ex. 38)
(1.37 g, 3.44 mol), followed by HATU (1.31 g, 3.44 mml) and the resulting
solution is stirred at roomtenperature for 20 m nutes. The crude product

i s dilutegyo avyhhmg%heron(o’fqoz mtr)maﬁsah I}Lﬂelqdo@essucﬁla)akylﬁcucidd(oiosﬂgsolzat ed.
Purification by reverse phase ¢ ronato%ﬁ%é% (.| sol ggquM C18, 0-100% MeCN

in water Hﬁloib/ﬁflﬂ,&jmffyl (Pdviesel Oy mingh éhdy ails s added N-pgey 2) el uted with

MeOH and #MeWdBint TDMIW%Q%&) A¥el § anie §- QIMh@;J@ dh%rbfp'ylfali[rf%IZEd with
MeOH and diethyl ether to give the title conpound as a free base The free

base is stdrPpwdiciagdgidiciriagy- see#éﬁ%ﬁ@wh#mheedefiéwﬁmb ogidg{fi- MeOH (5
m) is addedotid d bQSQHHbﬁrkda&dIE@Qn@-me reRQU¥E Mt doSstik %m\é%gteh@era\’lﬁ@lﬂ&-l The
residue is triturated wt OH and diethyl ether to give the title
conpound; hpwPrifigpen by chqqmmrqrmvs&%eMeOﬁ/PﬁM vicldy thegide caynpopnde - 2. 38
(3H, s), g\/@ﬂl 5283 (2H, ™), 2.93 - 3.52 (4H, n), 3.41 - 3.60 (2H, n,
4.42 (1H,

7.12(2H,d, J 6 9Hz), 7.17-7.28(3H n), 7. 35(2H, d, J=7. 7THz) , 7. 54- 7. 37

Example 50

roc as a dark

3.5-Diamino-6-chloro-pyrazine-2-carboxvlic acid [8-(1-methyl-1H-indazole-3-

carbonyl)-1,3,8-triaza-spiro[4.5]dec-(2E)-ylidene]-amide
This compound is prepared analogously to Example 46 by replacing 6,7,8,9-

Tetrahydro-5SH-carbazole-3-carboxylic acid with 1-methyl-1H-indazole-3-carboxylic
acid. [M+H]* 483.1

Example 51

3.5-Diamino-6-chloro-pyrazine-2-carboxvlic acid [8-(4-benzyvloxy-benzovl)-1.3.8-

triaza-spiro[4.5]dec-(2E)-ylidene]-amide



(2H, br), 7.57 (2H, d, j = 7.7 Hz), 8.12 (1H, d, j = 9.0 Hz), 7.70 - 8.26
(2H, br), 9.22 (1H, s), 9.95 (1H, s), 10.99 (1H, s). Exanple 40

3, 5- Di amwo0-260%tk750- pvr azi ne- 2- car boxylic acid PCT/EP2008/067110

[ 8- (1- benzenesul fonyl - 1Hi ndol e-3- cdaBbony)-1 3, 8-triaza-spiro [4.5]
dec-(2E)-ylidene] -am de To a solution of

1- (phenyl subif anyla-cHibEd- 15‘5@921@6 §c%6?§&yalcl(p 1?338 %g(z%as[%r&m 3ded22pp0l ) in  DVF
(15 M) is added HATU (1. N- et hyl porpholine (1.095
i 5. D6 iyl amalenhs o HEKS (R PR E0-A¢ Mok Gl DrE o 5

m nut es. §(Zlé d"&@g@i?%ﬁﬁﬁkﬁcﬁﬁ @3@5)9% Pﬁ%}lﬁlo@ hﬂ-%@thyl morpholine (0.041

Di am no- 6- chl or o- pyrazi ne- 2- carboxylic acid

[1,3, 8- trhé¢h3%gmrd{mME@N@HZ@@Enythéﬁé$dwanM@eﬂdﬁmvdmd§hﬁdﬂ?de (Ex. 38)
(1.452 g, h§ur§5rHE‘118£c)noh§m§99§Q AW, E&)g&]f 23 Eu!lc{ ﬁgged%thr@%gl] 62%”1)9;? ure

for 45 minutes. The reaction mxture Is
the preci piltadeat AHEQs (% k. Theoiratredplmpe fS|drteda)tVﬁroMgS(‘]’heanwderamdoduct is
suspended, r i r i tion is dried
over éﬁl %J)c\iltd;%nceﬂﬂ ‘?)e&'?ﬁé €lglcsu(f(;st5§‘3%%Qldylgpeb?tg\%ﬁggdiﬁ;olgw The solid is
sus pendedmethaaol mdﬂsmhcmue eregfddevhlde r¢suling prdeTe)w aold] mcellaridthyi [ e. A fine
br own sol filtrat a he yellow filtrate is
concentra“zr tl|OHt(\)/ 1(‘:'5?1 unti PO !\?ﬂ{sjo?geﬁlt remains and a pale yellow
solid has preC| pitated. This solid is washed with 2N NaOH (60 m) and then
suspended,i 2|N OH (100 m) and extracted into EtOQAc (2 x 100 m). The
organi c pﬁﬁ%"é% afe conbined, dried over MySO4 and concentrated in vacuo to
yield a palseDangans sblordpyrhhige-rasxsiid idld [85(3s23péndesdbémoturdi-4-yivi xt ure of
EtOAc : iso-. 100 rril) i'- e splid filtered off to give the free
base of tHEAI P e=¢om SRS SUsSpettéd in 5 N HA (20 m) and
stirred for 2 hours. MeCOH (20 m) is added to dissolve all solid and the
solvent is, concentrated in vacuyo until _a | Low solid precipitates. This
solid is AhPeamBgIR lnsPfqﬂarféeqalabjwwlm%ﬁanﬁfaghm@@a&tngﬁo Cfor 18 hours to
give the thehlBo-60naR0610d¢id [WitHS- @%ﬂ}yﬂ%b@ﬂiﬂf%%@&@@ﬂl@k acikh, §A+#]1. 92 (4H,
,342-363(4H m, 3.68 (2H, s), 7.34 (1H , +7.5Hz,j:7.5
Hz), 7.43%¢%N,  dd, J=7.5Hz, J=7. 5Hz), 7. 36- 7. 55( 2H, br), 7 62(1H, d, J=
7.5Hz),7.63(2H, n), 7.73 (1H, m), 7.99 (1H, d, j = 7.5 Hz), 8.06 (2H,
obs), 8.07 (1H s), 7.50 - 8.16 (2H, br), 9.18 (1H s), 9.77 (1H, s),
11.09 (1HEX%I§1PCI§§arrpI e 41 3,5-Di am no-6-chl oro- pvrazi ne-2-carboxylic acid

[ 8- [ 3- (3- BSONLAS 8 ChBE@BWa%HE DagmkyRENZP18-11H-pyrrolo[2.3-blpyridine-4-

3,8-triaza-spiro[4.5ldec- (2E) Ildene -am de To a solution of
3(3Isop£ﬁb@BO§JLL ia hdencgaingle( | nt ermedi ate V) (1.10 g,

3.65 mol) in DM (20 m) is added HATU (1.53 g, 4.02 mmol) and N-net hyl

nor pholine (1.204 m, 10.95 mol) and the solution is stirred at room
terrper at utbisfcomposndvis petpesed @ aBgPishniontocdiptht o boreplacazi éimlacde-Boxyl i ¢ aci d

[1,3,8-tr kﬁ%gxyhc acid with 1H-pyrrolo[2,3-b]pyridine-4-carboxylic acid; [M+H]* 469.14

Example 54

3.5-Diamino-6-chloro-pyrazine-2-carboxylic acid [8-[3-(4-methoxy-phenyl)-

5-Diamino-6-chloro-pyrazine-2-carboxylic acid [1,3,8-triaza-spiro[4.5]dec-(2E)-
ylidene]- amide dihydrochloride (Ex. 38) (0.05 g, 0.13 mmol), 3-(4-methoxyphenyl)-
propionic acid (0.023 g, 0.13 mmol), HATU (0.048 g, 0.13 mmol), N-methyl
morpholine (0.041 ml, 0.38 mmol) and DMF (2 ml) are stirred together at room
temperature for 48 hours. The reaction mixture is diluted with EtOAc (50 ml) and

product is extracted into 1 M HCI. The aqueous phase is basified to pH 12 with 2 N



spiro[4.5]dec-(2E)-ylidene]- am de di hydrochl oride (Ex. 38) (1.60 g, 4.02
nmmol) is added and the reaction stirred at roomtenperature for 45
m nut es. Wbeoedgaeizson mxture is diluted with 2N NaOH @CHEP2e0B/06T1d0 t he
crude product extracted into EtOAc (121 x 250 nml). The organic phase is
dried over MJSO4 and the solvent evaporated in vacuo to yield a yellow
oi | . Puri NaoM LADpRAu& MELEES RS ERAARTIOVERI) Dﬂ%é@fgm RARIQ¥ A (Rer
PCT/ EP2008/ 067110 126 3000 HPLC using a gra ient of water (+0.1 % TFA) and
acet oni t r M@ Qyiagl dae splvigat ¢vappratsid|in vaggoNa®ild & betdeslasolrdirodngt iand t he
product 'ﬁltﬁf‘atté@\mtﬁg/lé(ﬁtlgng@%ﬁc (Pai¥e é“BQIe bPdwn solfi€s IR GnRSES are
conbi ned, dried over MgJSO4 and t he sol vent concentrated 1n vacuo to a
vol une of Mppdodd/mhtely 150 m . To this solution is added iso-hexane (400
m) and a pale yellow solid precipitates. This solid is collected by
filtration and rinsed with iso-hexane to afford the title conpound; [MH +
607. 98; 1EIXmeple5§DIVBO) 1.00 (6H, d, j =6.0 Hz) 1.55 (2H, m, 1.69 - 1.79
44 (2H
-7 30(3H, k a6 &6ik [d. 5 Jde?-( A)lidZnciQpidd dd, : , J= 7.4 Hz), 7.76
(1H, s), 7.86 (1H d, j =7.4 Hz), 7.44 - 8.00 (1H, br), 8.00 - 9.05 (3H,
br). Exanple 42 3,5-D am no-6-chl oro-pvrazi ne-2-carboxylic acid
[ 8-[2- (5-phs myin-pdllrh([ it p2spdtddranalogbusBy toyixanadet9 by seplacing 1,2,3-trimethyl-
3,8-triaz [ - am de o .
(5o Pheny| THALo8 S RhaT Gt b LA RS bromgiogic a5 X 172 %%y
(0.988 g, 2.6 mmuol), 5-D am no-6-chl oro-pyrazi ne-2-carboxylic acid
[1, 3, 8-trhaza 5%0[4 5] dec- (2E)-ylidene]- am de dihydrochloride (Ex. 38)
(1.033 g, DMF (20 M) and N-nmethyl norpholine (0.78 m, 7.08
mrol ) ar e3ﬁdﬂﬁdnﬂid)6<%hlro€kuﬁﬁkablﬁé—t2€lﬂﬁd)vallca§dfd Bnd H-Bidbler BehrBénylionRst enper at ur e
for 20 mnutes prodyct is precipitated from the reaction
' ; ? Ve Sty d is isolated by filtration.
Purification by reverse phase chr omat ogr aphy (I'soluteTM C18, 0-100% MeCN
in water ﬁl%I'FA yields a eIIo sem-solid This is dissolved in MeCH
(100 m) & it cpmpplnd sremrd mdlospryY GHireote by pPkcingi%atds and this is
col | ect edT@NaI{}ﬂdH SRt daPhzb1R- 30¢¥BotyNE adill i Wﬂcarbb%l’d]aﬁﬁm+pﬂ 1H NWR
( DVBO- d6) 94 (4B M), 3.67 (2H s). 3.30 -3.82 (4H m. 4.05 -
4.08 (2H 49§l 7.45 - 7. 55 (3H N, 7.01 - 7.75 (3H, br), 8.05 (2H d, | =
7.1 Hz), 7.78 - 8.33 (2H, br), 9.24 (1H s), 9.85 (1H, s), 11.04 (1H, S) .
Exanpl e 43 3, 5- Di am no- 6-chl oro- pvrazi ne-2-carboxylic acid
[ 8- [ 3- ( 3- ExopPlepyl - ur ei do) - benzoy] - 1,3, 8-triaza-spiro
[ 4. 5] dec- %ﬁblawlﬁcﬂ%ﬁﬂor@ ﬂ%né”z(cﬁrﬂo% H’cr Ry |5 EofRd s REAZAYIG. 1 acs d
(I'nternediate g, nmol ) are
stirred i triaDhEpiEQA. ‘ 'rature and N-rrethyl m)rphollne (1.60
m, 14.59 mol ) is added The sol ution is stirred at room

This compound is prepared analogously to Example 46 by replacing 6,7,8,9-
Tetrahydro-5H-carbazole-3-carboxylic acid with quinoline-5-carboxylic acid; [M+H]*
480.1

Example 58

3.5-Diamino-6-chloro-pyrazine-2-carboxvlic acid [8-(4-methyl-2-phenyl-pyrimidine-5-

carbonyl)-1,3.8-triaza-spiro[4.5]dec-(2E)-ylidene]-amide

This compound is prepared analogously to Example 45 by replacing 5-Oxo-1-(3-
pyrrol-1-yl-propyl)-pyrrolidine-3-carboxylic acid (Intermediate X) with 4-methyl-2-
phenylpyrimidine-5-carboxylic acid; [M+H]J* 521.1



WO 2009/ 074575 PCT/ EP2008/ 067110 127 tenperature for 5 m nutes and

5- Di am no- 6- chl or o- pyrazi ne-2-carboxylic acid [1, 3, 8-

triaza- spvoapev/Gyztec- ( 2E) -yl i dene] - am de di hydr ochl ori eeT(EHE200888)11¢ 2. 13 ¢,
5.35 mvol) is added. The brown sol utlBbn is stirred at roomtenperature for
45 m nutes. The crude product is precipitated by the addition of 2N NaOH
and collected by filtration. The solid is purified by reverse phase

chr omat ograph %I soluteTM C18, 0-100% MeCN in water -0.1%FA). The cl ean
fractions &%IEP]@ Acentrated in vacuo to approximately 30 nl and 2N NaCH

added. Thg sofhf -k hReL-betabifie 0L HESL BRI RY [ ial fdniiR8 oAk i Nsed with

water to give the title conpound; IVF‘£F|| 559 05; ;IF| NI%R (DVBO-d6) : 1.09
(6H, d, garbowy| 51 B8y triaza-girol4.§|dea (AEAnylidene]-amide? (2H, br), 3.75 (1H, septet,
j 6.5 Hz), 3.31 - 3.79 (4H, br), 6.15 (1H, d, j = 7.5 Hz), 6.70 (2H, br),
640- 7.01 (1H, brczj 6.86 (1H,

d, J=7. 2Hz Yhi co@pondid pd cp@rqdmlawgauM)E@n@iemby tphededz) , 7.53 (1H, s),
8.36 (1H, 0 (1H, br). Exanple
44 3, 5-Di gﬁ%ﬁ% )gr c%f%%ocfld\%%ahz? ﬁee gl ﬁcygb%]%)l nf%rgc%ydc ?38( 2- Benzo

[ bl t hi ophbydr8ehlbideyM+H]* 328—2t riaza-spiro [4 5] dec- (2E) -yl i dene] - Ami de This
conpound i s prepared anal ogously to Exanple 43 by repl acing 3-(3-1sopropyl -
urei do)-benzoic acid (Internediate W with benzo [b] thiophene- 3 -acetic
aci d. [ MrEkampld@9. 0; 1H NWR (DI\/BOdG) 1.59 - 1.74 (4H, m, 3.42 (2H, s),

‘;’ gg E 1&' g 191 ghczaad [8-( 1%0\‘1‘1‘016[2 g %]DVI?ldi%g 5( H m,

d, J=7. 3HZ§grBo@zXLﬁl,&£dZa7s1ﬁﬂ4 5%535&9 v:BGérﬁsHaim)g Exanpl e 45
35D|amlixﬁ6chor |ne2c

a
BT oxol B CaBuribr PR EPRI RO Pt Tt TS0 Eselsing H ipdarole--
3, 8-t ri azaarbpiyie[adidSidecH(p oty L 3dapaldigdts-derbbxdrl ddid; OV+Bif+ 469.1
5-Ox0-1-(3-pyrrol-1-yl -propyl)-pyrrolidine-3-carboxylic acid (Internediate
X) (1.15 g, 4.85 mol), HATU (2.03 g, 5.33 mmol), DVF (20 m) and N nethyl
mor phol i nex4mple@1m , 14.54 mml) is stirred at roomtenperature for 5
m nut es before5D|a 2carbxyI|c acid [1,3,8-triaza-
sp|r0[4 5Paldianmipa-6+ EQsRERZINE 2+ 6,26 oA 656, CEOXY-PERINYdIn-29 1 g, 5.33
ol ) is yaddedy) 8@&6&1] 3134 Er!izﬁgrsﬂ‘n%m@@dé&l @Eﬁﬁﬁieﬁé] anf@m tenperature Et OAC
(200 M) 1s added and the organic phase is washed wth 2N NaOH (2 x 100
m) and brine (100 mM). The organic phase is dried over MgSO4 and the
sol vent eyaRQLALEEh pYé%%Hs‘a an%%b&élﬁ%%&%p%lz% DaZﬁézﬁ PCT/ EP2008/ 067110
128 by reverse phase chromatography (1sol uteTM Clé) 100% MeCN i n wat er
- 0. 190FA) (bepgilpoweszeiy agigdtvath ‘gﬂd ér n@d@éymgindm(%dﬂ@@)\méy beizay agids h MeOH
and 7M NHgq, - §¢f yiel ds a yellow oil. The oil is dissolved in DCM (10
m) and product S

Example 62

3.5-Diamino-6-chloro-pyrazine-2-carboxylic acid [8-[2-(3-isopropyl-ureido)-pyridine4-

carbonyl]-1,3,8-triaza-spiro[4.5]dec-(2E)-ylidene]-amide

This compound is prepared analogously to Example 51 by replacing 4-
(benzyloxy)benzoic acid with 2-(3-Isopropyl-ureido)-isonicotinic acid (intermediate Y)
[M+H]* 530.2; TH NMR (DMSO-d6): 1.13 (6H, d, | = 6.5), 1.77-1.94 (4H, m), 3.66
(2H, d, ] = 11), 3.25-3.99 (5H, m), 6.97 (1H, br m), 7.50 (1H, br s), 7.31-7.60 (2H, br
5), 7.61 (1H, br s), 7.74-8.25 (2H, br's), 8.28 (1H, d, ] = 5.5), 9.08-9.21 (1H, br s),
9.60-9.80 (1H, br s), 9.70-10.25 (1H, br s), 11.07 (s, 1H)

Example 63



precipitated out of solution by the addition of iso-hexane to yield a
yellow solid which is filtered and rinsed wth iso-hexane to yield the
title prosoaby/q7uses] +542.8; iH NVR (DVMSO-d6): 1.64 - PCTEPeeDSIo6THG 1.84 -
1.89 (2H, m, 2.43 - 2.51 (2H, m, 3389 - 3.43 (2H, M, 3.43 - 3.50 (2H,
m, 3.55 (1H, m, 3.40 - 3.69 (4H m, 3.84 (2H m, 597 (2H m, 6.65 -

6.74 (2H, 4 12 E)8. 5 Didndhb-6Bhlor- ra‘zinZa26ca(‘gd_rL 1ilido]-173.8-triar- O ( 1H, bl’) .

(2E) yli dene] a ide To a stl rri ng sol ut| on of
6, 7, 8, 9- Tet r ahydr o- SH- car bazol e- 3-carboxylic acid (0.05 g, 0.25 mml) and
HATU (0. 1Ihg compognchivmroparad adplpe oty (sExpld &1 bdekptcierfet hyl  mor phol i ne

(0.08 m, ﬂ%or%n)mlc ALl SLiche1- ﬁbg ?I%aﬁ)tdh{ &f—flg—lﬁ&olé—QQﬁQbBQWJcﬁi ure, 5-

Dlamno6c razi ne-2-carb I C aci

[1, 3, 8- tr(lawangbaue(i[ AN} -8 2E) - yI i dene] - ami de di hydrochl ori de (Ex. 38)
(0.10 g, 0.28 nmol) is added and the reaction is left to stir at room
tenperature for 1 hour. Purification by reverse phase chromat ography

(1 sol ut eTEk@igle 68- 100% MeCN in water) yields the title conpound as a yell ow

powder ; [w am({]%-ﬁ-@qlso%rrgo urelc?z)l Be§7 g ear boxylic
triaza- spiLd-¢i Z ecyP i eididedelani To a stirring solution of

1H i ndazo 3- carb and , HATU (0.096 g, 0.25
ol ) i GEG SBREOR %ﬂepage aa&aéog()ﬁfyn@g%wpi%éﬁﬁofgp K&Med 08 m, 0. 76 mmoi))
After 5 nmbeubyesxy)menbbiaatidavitr €63- @bpmpylh&zndn)ebarzcﬁrabwd)(ym:rmeammjAA);

[1, 3, 8-trg\§I gl Sﬁ%ﬁo[4 5] dec-(2E) -yl i dene] - am de di hydrochl oride (Ex. 38)
(0.10 g, is added and the reaction left to stir at room
tenperature for 1 hour. Purification by reverse phase chromatography
(I'soluteTM C18, 0-100% MeCN in water -0.1%FA) yields an oily residue that
is ultrasonicated in acetonitrile to give a yell ow WD 2009/ 074575

PCT/ EPZOOQ&W%@ 129 suspension. The yellow solid is collected by
filtration and rinsed with acetonltrl. . ) i.tl e caonpound;
[M+H]+ 465 Diam Ah v G aC A 1y~ L0 Lae]s RYA-UBCLG __30'!_ aCid

acety] 1 3 8-triaza- sp|r0[4 blec-(2 )-ylidene]-am de This conmpound is
prepared anal ogously to Exanple 47 by replacing 1Hindazol e-3- carboxylic

acid wit thlngmﬁogi(f@tp%ﬂarehuh'aB 91!181)5f0y1i5)9a§ﬁ§5 5beFépijacht4h2 (2, 3-di met hyl -
1H i ndol -5-yl) acetic acid
(benzyloxy)benzoic acid w1th 6- (3 1sopropyl ureldo) mcotmlc acid (Intermediate AB);

[M+H]* 530.5

Example 66

3.5-Diamino-6-chloro-pyrazine-2-carboxvlic acid [8-[3-(4-allvloxv-phenvl)-propionyl]-

1,3.8-triaza-spiro[4.5]dec-(2E)-vlidene]-amide

This compound is prepared analogously to Example 51 by replacing 4-
(benzyloxy)benzoic acid with 3-(4-allyloxy)phenyl)propanoic acid; [M+H]* 513.4

Example 67

3.5-Diamino-6-chloro-pyrazine-2-carboxvlic acid [8-{2-[4-(2-methoxy-




3, 5- D am no- 6-chl or o- pyrazi ne- 2-carboxylic acid
[8-(1,2,3-trinmethyl-1Hindol e-5- carbony)-1 3, 8-triaza-spiro [4.5]
dec- ( 2E) -wbi2d@vg}s75am de To a stirring sol ution of PCT/EP2008/067110
1,2,3-trinethyl-1Hi ndol e-5-carboxyl 134 acid (0.051 g, 0.25 mml) and HATU
(0.11 g, 0.28 nmmol) in dry DM (5 m) is added N-nethyl norpholine (0.083
m, 0.76 mlc))mp&flﬂcﬁrs pPepatAUinER goash /MDA A)@eszhbﬁfe%idébﬁralz' ne-2- carboxylic
acid [1,3,8-triaza-spiro[4.5]dec-(2E)-ylidene] - am de di hydrochl or| de (Ex.
38) (0.10 tgnszow grrRF it sviddlded-ragibophaheeaethany)-pegoyllasctgtackd at r oom

t enper at ufigcfQLdidee ATOUE47 Purification by chromatography (Si02, NEO—V DCM
yields the title compound; [M+H + 510.1 Exanpl e 50

3, 5-Di ami no- 6- chl or o- pyrazi ne- 2-carboxylic acid [8-(1-meth)l-1Hindazol e- 3-

car bony) - Eégn%gégrl aza-spiro [4.5] dec-(2E)-ylidene] -anmide This conpound
IS prepare al ogously to Exarrple 46 by repl aci ng 6,7,8,9-

Tet r ahydr 3=59Piany By Z athoocybigd g h

1- net hyl - gt'F'b: Bg%ﬁ %

3, 5-Di am Y o
triaza-spifho cp@pé@mbbsp(@&yedwnnhbgn@y @rﬁ)dialp\l’ﬂ 2@@9/@)724@%4 PCT/ EP2008/ 067110

130 5-Di a hl or.o- ox |cac

13,6t AR P ol S & SRR SR b mhyar bR . 38)
(0.05 g, QOntBnedimk)AD)4ENIBEIrZ1dXY) ben20| c acid (0. 029 g, 0.13 mmol), HATU
(0.05 g, 0.13 mmol ), N-nethyl norpholine (0.041 m, 0.38 nmmol) and DVF (2
m) are stirred together at roomtenperature for 72 hours. The reaction

m xt ure IEth]blHTéQd with EtOAc (25 nl) and washed with water (25 nl) and
sat. NaHCCE . a|2c has is d d A and evapor at ed
in vacuo to-yreMy HEP RS HS s At A acetate and a
drop of uﬂbiaxart@hoxazndhérﬁn -hepang)-ane- ﬁdld@elmro‘me]deesm ‘hilidgnddahedyel | ow sol i d
is collected by filtration to give the title conmpound; [M+H + 535.1

Exanpl e 52 3, 5- Di am no- 6-chl oro- pvrazi ne-2-carboxylic acid

[8-(3-2, 3T£ﬁsQMﬂb@urbﬁ@%)@écﬁdf@rknﬁl'ogMﬁsiy to Example 51 b replacmg 4-

12ro|2|onz 8tr|aa5|2|r2{4 5] d i dene] -am de This
compound téenﬁ’rl%?ﬁ&l?eé‘am&ﬁ%% FGBuHt Get%ﬁfﬂ léyfsliztﬂ#”i%ﬁ‘lhﬁél’ eﬂylt benzyl oxy)
benzoi c agfdincmlé&h@gﬁ%nﬁecﬂa@mﬁq@mzpfaumn 5-yl)propanoic acid. [MH +
499.1 Exanple 53 3 Di am no- 6- chl or o- p3:razi ne-2-carboxylic acid
[8-(1Hpvrrol o[ 2,3-b]Jovridine-4- carbon):1)-1 3, 8-triaza-spiro [4.5]

dec- (2E) - pkidgeh -am de

ranydrozpy

3.5-Diamino-6-chloro-pyrazine-2-carboxylic acid [8-{3-[4-(pyridin-4-ylmethoxy)-

This compound is prepared analogously to Example 51 by replacing 4-
(benzyloxy)benzoic acid with 3-[4-(Pyridin-4-ylmethoxy)-phenyl]-propionic acid
(Intermediate AF); [M+H]* 564.1

Example 71

spiro[4.5]dec-8-vl}-3-oxo-propyl)-phenoxy]-acetic acid tert-butyl

This compound is prepared analogously to Example 51 by replacing 4-
(benzyloxy)benzoic acid with 3-(4-tert-butoxycarbonylmethoxy-phenyl)-propionic acid
(Intermediate AG); [M+H]* 587.5



Thi s conmpound is prepared anal ogously to Exanple 47 by repl acing

1H i ndazol e- 3- carboxylic acid with 1H pyrrol o[ 2, 3- b] pyri di ne-4-car boxylic
aci d; [ MAMDRoebGO474 Exanpl e 54 3, 5- Di am no- 6- chl or o- p3Pcazira@sPenas boxyl i c
acid [8-[3-(4-nmethox):pheny)- propion3sl]-1
3,8-triaza-spiro[4.5]dec-(2E)-ylidene]-am de

5- Di am nogRakpl 9p0- pyrazi ne- 2- carboxylic acid

[1, 3, 8- trlaza.sp|r0[4 5] dec- (2E) yllden%] anlde dlhydrochlorlde (Ex 38)
(0 05 g1 5 EALL__\. ) C DIG-PY e J Q (ArG Q) Q) ‘i?m"ﬁ 0 13

mol ), HAEMB(&ggﬁ?ithana]_sE— 1rmlp5 )iec—(!éEL!i[?FMIS arHBEphOl ' ne (0 041 m, 0.38
nmol ) and are stirred toge at room tenperature for 48
hours. The reaction mxture is diluted with EtOAc (50 m) and product is
extract edriatQ he AIKEQNS, RhASE IS5 PRSIl Rfgle PH 12 with 2 N WO
50001 o745 hPsanpeiid sl AAKEAIR pasEd, rgifjué’a extracted into Et QA
(50 m). Mezm@almn@mphaéewtf@mﬂewamhneth@@@leaﬁﬁptdmors@wdant evapor at ed
in vacuo . The product is triturated with MeOH and
EtOAc to g??éhghgﬁ%}% ﬁ%ﬂ solid as the title conpound; |[MH + 487.0
Exanpl e 55 3, 5- Di am no- 6-chl oro-pvrazi ne-2-carboxylic acid [8-[3-(4-h

d~y_ phenyh%lﬁrog onyI - 1,3,8-triaza-spiro [4.5]dec-(2E)-ylidene]-am de
Thi s conpoundT's prepared analogously to Exanple 49 by repIaC|ng

1,2, 3-tri e i ngrdbe< X a i

3,8- triaza-spiro [4 5]dec (2E) ylldene] anlde ThIS conpound is prepared

analogousi¥ to Exa gpla in ﬁb

Tet r ahydr 6P &SORRP et RYTCE R S hos 9olsiaBi . 2- car boxyl i ¢ aci d;

%El\g/lﬂ(—u + 4fiﬁnﬂyl&§@lﬁﬂﬁ5 L&ic 5ad3v1§;r Diam- G@baxphﬂhgp@ha%fyg%dm%’a;%adrbi&;%ki c] aci _dd
- (qui nol i.ne-5- car - [ -spiro : ec- -yl i dene] - am de

Thi s conp@ﬂﬂahﬁgxﬁFzﬁg% ‘éﬁdﬁ&ggﬁéﬁ@%§§lExanple 46 by replacing 6, 7,8, 9-

Tetrahydr o- SHcar bazol e- 3- carboxylic acid wi th quinoline-5-carboxylic acid,

[ MFH + 480. 1 Exanple 58 3, 5-Di am no- 6-chl oro-p3: razi ne-2-carboxylic acid

[ 8- (4- net ?ﬂﬂ@ﬁg rimdine-5- carbonyl)-1 3, 8-triaza-spiro

[ 4. 5] dec- 02k)3.y [(d @lelaamcﬂ@cmmé RROURGHodvIRhBBAN 8k-anah.ogously to
Exampl e 45 by4ngIaC|n 5- Oxo-
C

spirg[ c-8-vll-3-oxo- Droovl) (henoxv]—2—methvl—DroDionic acid tert-butyl ester

This compound is prepared analogously to Example 51 by replacing 4-
(benzyloxy)benzoic acid with 2-[4-(2-Carboxy-ethyl)-phenoxy]-2-methyl-propionic
acid tert-butyl ester (Intermediate AJ); [M+H]* 615.2

Example 75

spiro[4.5]dec-8-yl}-3-oxo-propyl)-phenoxy]-acetic acid methyl ester

This compound is prepared analogously to Example 51 by replacing 4-
(benzyloxy)benzoic acid with 3-(4-Methoxycarbonylmethoxy-phenyl)-propionic acid
(Intermediate AK); [M+H]J* 545.1

Example 76

4-12-[(E)-3.5-Diamino-6-chloro-pyrazine-2-carbonylimino]-1.3,8-triaza-

spiro[4.5]decane-8-carbonyl}-benzoic acid tert-butyl ester




pyrrol - 1-yl-propyl)-pyrrolidine-3-carboxylic acid (Internmediate X) with

4- et hyl - 2- phenyl pyri m di ne-5-carboxylic acid; [MH + 521.1 WO 2009/ 074575
PCT/ EP20080Q6M10z@575132 Exanpl e 59 PCT/EP2008/067110

3, 5-Di am no- 6- chl or o- pyrazi ne-2-carbds¢lic acid [8-(4-benz)l-norpholine-2-
carbony)-1 3, 8-triaza-spiro [4.5] dec-(2E)-ylidene] -am de This conpound

i s prepar @‘Hls%ﬁabg&ﬁyﬁ |pYepTaEbd|%2ﬁ§T@3@b€sl)5tJo Anf PS5 AGY F@la‘&m (4doenzyl oxy) benzoic
acid with 4- bean -m)rp ol | necar boxyl i ¢ aci d ydrochl oride; [ MtH] + 528. 2
Exarrpl e 60>c3nd0Di banieie agd etithot-Gepyruspivaabood thepengadids (B P8¢ 1H pyrrol o

[ 2, 3-b] pyridine-5- carbony)-1 3, 8-triaza-spiro [4.5]dec-(2E)-ylidenel

-am de This conpound is prepared anal ogously to Exanple 47 by repl aci ng
1H i ndazol e-3- carboxylic acid with 1H pyrrol o[ 2, 3-b] pyri di ne-5-car boxylic
acid; [ M+ |§| 971 Exanple 61 3, 5-Di am no-6-chl oro-pyrazi ne-2-carboxylic
acid 18-14-(4, d| met hoxy pyr| md| n-2- ): Irret hoxX) benzo I‘]

3,8-triazéd Diamiiat6 Shideeoy darhmnymlic gond 3 ' l-11d-ix
anal ogousky i oxy) ben20| c aci d W th
4((46dkcallt P2 TR 5er é{éamd [ MrH] + 597. 07
Exanple 62 3,5-Di am no- 6- chI or o- pyr azi ne- 2- carboxyl ic acid

[8-[2-(3 ool ureld dlne4 car

3,8-tri azgﬁsplr % c?afggé%rolg l(ljseyneO]EXQlmp eE]TH rsepézatgr'rﬁound i's prepared

anal OgOUS(bﬁnt}dO)EXIwm]Z)d)le a&d vosh 3-epbapl g mkth(ybeé hizipkolkyp) cablenabe ecidci d Wi t h

2- (3-1 soghglpﬁ] %FEI do)-isonicotinic acid (internediate Y) [MH+ 530.2; 1H
NVR ( DVB 13 (6H, d, j =6.5), 1.77-1.94 (4H, m, 3.66 (2H, d, | =
11), 3.25-3.99 (5H, m, 697(1H, br my, 7.50 (1H, br s), 7.31-7.60 (2H, br
s), 7.61 br.s), 7.74-8.25 (2H, br s), 8.28 (1H, d, j = 5.5), 9.08-9.21
(1H, br sPXamgled§ g’ gg (1H_br s), 9.70-10.25 (1M, br s), 11.07 (s, 1H
@

Exanpl e 63 h£16d-2 XQrboh 23 8-triaza-
[(E)-3,5- ar bonyl i 3, 8-triaza-
soiro[4.5 R EY A Sopropyl anide This

compound is pr epar ed anal ogousl y to Exanple 51 by replacing 4- (benzyl oxy)
benzoic acid with 1-isopropyl c?r banoyl - | Hi ndol e- 4- car boxyl ic acid
(I nter mdli&{l%coz}poupmrq‘p@ gously to Example 51 by replacing 4-

(benzyloxy)benzoic acid with 3-[4-(2-Propoxycarbonyl-ethyl)-phenyl]-propionic acid
(intermediate AL); [M+H]* 571

Example 79

3-[4-(3-{2-[(E)-3.5-Diamino-6-chloro-pvrazine-2-carbonvlimino]-1.3.8-triaza-

spiro[4.5]dec-8-yl}-3-oxo-propyl)-phenyl]-propionic acid ethyl ester

This compound is prepared analogously to Example 51 by replacing 4-
(benzyloxy)benzoic acid with 3-[4-(2-Ethoxycarbonyl-ethyl)-phenyl]-propionic acid
(intermediate AM); [M+H]* 557

Example 80

3-[4-(3-{2-[(E)-3.5-Diamino-6-chloro-pvrazine-2-carbonylimino]-1.3,8-triaza-

spiro[4.5]dec-8-vl}-3-oxo-propyl)-phenyl]-propionic acid methyl ester

This compound is prepared analogously to Example 51by replacing 4-
(benzyloxy)benzoic acid with 3-[4-(2-Methoxycarbonyl-ethyl)-phenyl]-propionic acid
(intermediate AN); [M+H]* 543



Exanpl e 64 3, 5- D am no- 6-chl oro- pyrazi ne-2-carboxylic acid

[ 8-[4-(3-isopropyl -ureido)-benzoy]- 1,3,8-triaza-spiro

[ 4. 5] dec-WwoBpemi7uzteéne] - am de Thi s conpound is prepared ROAEPGIHEI14 0
Exanpl e 51 by replacing 4 (benzyl oxyjl3benzoic acid with

4- (3-isopropyl -ureido)-benzoic acid (Internediate AA); [MH + 529.5

Exanpl e 65 3, 5- D am no- 6-chl or o- pyrazi ne-2-carboxylic acid

[ 8-[6-(3-isopropyl-ureido)-p ridine- 3-carbon I|]-
3,8-triaza-spiro[4.5]dec-(2E)-ylidene]-am de This conpound is prepared

anal ogoushyangﬂg cyanple 51 by replacing 4 (benzyl oxy) benzoic acid with
6-(3-1i sopropy ur ei do) - ni cotl ni c aC| d (1 nterrredl ate AB) [ MtH] + 530. 5
Exanpl e 6814 Digméihd-ercblopy,pyerarine 2 Zarhwinll I-&.3ae ez 8- [ 3- (4-al |
y_phenyl h&f&%?&& 33 Bl 'bk” ,&Qmpolo%léﬁcda%d (28)- y' i dene] - am de Thi s
conpound I's prepared anal ogousl'y to Exanple 51 by replacing 4-

(benzyl oxy) benzoic acid w th 3-(4-allyloxy)phenyl)propanoic acid; [MH +
[Sés{g [Ex?gglcgmﬁgur?d 1§p %FerLQm% 8&] {o%)&}”pq’gkpgy ?ep?a%anQth' ic aci d

-acetyl - lﬁaeazytlmxyalzeau@plaud [Mtlﬁ} ae(d,‘( QIE)nylph@ denajanaiviadiel; WD+PIQ0/9074575

PCT/ EP2008/ 067110 134 This conpound is prepared anal ogously to Exanple 51
by replacing 4- (benzyl oxy) benzoic acid with

[ 4-(2- et E@a«ypleBhoxyrret hoxy) phenyl] -acetic acid (Internmediate AC); 547.4
Exanpl e 68 0

[8-{3-[ 4- {2-RE , 3 1

3,8-tri azaarbmwibié%&d%sdl&@ ﬁ]ded&félvhamediemldléhl S corrpound i's prepared
anal ogously to Exanple 2.13 by replacing 4 (benzyl oxy) benzoic acid with
3-[4-(2- Met hoxy- et hoxynet hoxy) - phenyl ] -propionic acid (Internmediate AD);
[ MtH] + 56Th chxpomhEis §8epdrda- dﬁaﬁ»@bﬂﬂs@y @ 1o ©5 Py aplddBg2--car boxyl ic acid

[8(3{4 etrah ran 2 - et hox- | p ony) -
-triaza- Lbﬁfl%%omb &&CI@?EM ﬁ%‘éﬁ?@ry S uP L {&ﬁja g pr epar ed
anal ogous|nitetQedX@mub)e (M 1HpYsgsepl aci ng 4- (benzyl oxy) benzoic acid with

3-{4-[2-(tetrahydro-pyran-2-yl oxy) - et hoxy] - phenyl }- propionic acid
(Intermediate AE); [M-H + 601.1 Exanple 70

Example 83

3.5-Diamino-6-chloro-pvrazine-2-carboxvlic acid [8-[1-(2-p-tolvl-ethyl) 1H-indole-4-

carbonyl]-1.3.8-triaza-spiro[4.5]dec-(2E)-vlidene]-amide

This compound is prepared analogously to Example 51 by replacing 4-
(benzyloxy)benzoic acid with 1-(2-p-Tolyl-ethyl)-1H-indole-4-carboxylic acid
(Intermediate AP); [M+H]* 586

Example 84

3.5-Diamino-6-chloro-pyrazine-2-carboxylic acid [8-{1-[2-(tetrahydro-pyran-2-yloxy)-

This compound is prepared analogously to Example 51 by replacing 4-
(benzyloxy)benzoic acid with 1-[2-(Tetrahydro-pyran-2-yloxy)-ethyl]-1H-indole-4-
carboxylic acid (Intermediate AQ); [M+H]+ 597

Example 85



3, 5- D am no- 6-chl or o- pyrazi ne- 2-carboxylic acid

[8-{3-[4-(pyridin-4-yl methox):)- pheny] -propionyl-1 3, 8-triaza-spiro
14. 51 decw(2H)%/o7ki7denel - am de Thi s conpound i s prepar ed PamaPo@sostlyo t o
Exanpl e 51 by replacing 4- (benzyl oxyy8 benzoic acid wth
3-[4-(Pyridin-4-yl met hoxy) - phenyl] proplonlc acid (Internediate AF);

[ M+H] + 564,51 B ARk @hitlo-py _
14- (3-{2-[(E . 8-triaza-
spi r o[ 4. 51Hdadd has OPSRHLA:SE ‘ englqrgide er t - but yl  Thi s
conmpound is prepared analogously to Exanple 51 by replacing 4 (benzyl oxy)
benzoic acid with 3-(4-tert- butoxycarbonylnethoxy henyl ) - propi onic acid

(I nt er nediCaseomgpund MprgpargigmabendE00f0IG Y5 bPEPlEPREE8/ 067110 135
Exanple 7 v i )

(615 (4 Cxr i) TarRaly OCh B PHARRGR TR e AL

3, 8- tr|azambpwﬂmkmﬂﬂhm@mm@@E%@Rid@héi & de This conpound is prepared

anal ogously to Exanple 51 by replacing 4- (benzyloxy) benzoic acid with

3- (4- Car banoyl net hoxy- phenyl )-propionic acid (Internediate AH); [ MtH +
530.1 ExaEpMBpE361 [4- (3-{2-

[ (E)-3, 5-
soiro[4.5
ester et d-4-sarbemplal, 8
(benzyl oxy) ben20|c acid mnth
1-[4- (2- Carboxy-et hyl ) -phenoxy] - cycl obut anecar boxylic acid ethyl ester
(1 nt er mediTatseohbpund MpHparddDalbgbaxsiynial IB(aYﬁbIQS 1 pérepladinf 2~

acid et hyl
aibideby repl acing 4

[ (E)-3, 5-Di am no-6-chl or. razj e-2- Ilnl 0 ri aza-
S0i 1 o[ 4. 5 aéyl%yy?efZ%w&saﬁVﬁﬁbﬁﬁ-? O TR BT ac T ert - butyl
ester Thigbeompaviddlnt&nRURRANSH [BN& og@usly to Exanple 51 by replacing 4

(benzyl oxy) benzoic acid with

2-[ 4- (2- Car boxy- et hyl ) - phenoxy] - 2-net hyl -propionic acid tert-butyl ester
(I'nternmedeai®plddy; [ MrH + 615.2 Exanple 75

[4-(3-{2-[(E)-3,5- EXﬁnlno 6- chloro pv a2|ne 2- carbonyllnlnol 3, 8-triaza-
spi r o[ 4. 5PaedlAgUyA-0819LY; ' qd 153 HotHyt¥se ey This
compound | RloRLLEAD ﬂ@lsqgl@khs& rol[ 5 liddne ){m[d%m aci ng 4 (benzyl oxy)
benzoic acid wth 3- (4- thoxycarbonylnethoxy phenyl ) - propi oni ¢ acid
(Internmediate AK); [M-H] + 545.1 Exanple 76

This compound is prepared analogously to Example 51 by replacing 4-

(benzyloxy)benzoic acid with 1-(2-[1,3]Dioxan-2-yl-ethyl)-1H-indole-4-carboxylic acid
(Intermediate AT; [M+H]* 582

Example 88
3.5-Diamino-6-chloro-pyrazine-2-carboxvlic acid [8-[1-(2-hydroxv-ethyl)-2.3-

dimethvl-1H-indole-5-carbonyl]-1.3.8-triaza-spiro[4.5]dec-(2E)-vlidene]-amide

This compound is prepared analogously to Example 51 by replacing 4-
(benzyloxy)benzoic acid with 2,3-Dimethyl-1-[2-(tetrahydro-pyran-2-yloxy)-ethyl]-1H-
indole-5-carboxylic acid (Intermediate AU); [M+H]+ 540

Example 89

spiro[4.5]decane-8-carbonyll-indol-1-vl)-butyric acid methyvl ester




4-{2- [(E)-3,5-D am no-6-chl oro-pvrazi ne-2-carbonylimnol-1 3, 8-triaza-
soi ro[ 4. 5] decane- 8- car bonyl - benzoic acid tert-butyl ester WO 2009/ 074575
PCT/ EP20080Q6W10r@575136 Thi s compound i s prepared anal og®@a3IBP2008/08ampl e 51
by replacing 4- (benzyl oxy) benzoic 43 d with

4- (tert-Butoxycarbonyl)benzoic acid;, [MH+ 529.4 Exanple 77

3,5-Di am 'TfﬁlsQoﬁleﬁ)l{cplsBYJlﬁgédna%a G@P@Mahﬁl@ﬁ re lacmg 4-

[ 8-(3- |sopropyl h) : §o | e- 5-carbony f -triaza- splro

[ 4. 5] dec- t(€29)10?gn le‘@é@iélaCIémlﬁ)el rﬂnﬂé %@ﬁﬁb@mbutsl ﬂrblpjléplédl ankerogeadtly to
Exanpl e SQHQMn&ﬁagagypgNﬂ}l(ggpzyloxy)benzorc acid with

3-isopropyl - ikLlnAoIe-S-carboxylic acid; [MH + 524 Exanple 78 3-
[4- (3-{2- [(E) 3 5 Di am no- 6- chl or o- pyr azi ne- 2- car bonyl i m nol -

8-triaza- pggipiebg. 5] dec- 8-y} - 3- oxo- propyl ) - phen] - propi oni ¢ aci d propyl
ester This conmpound is prepared anal ogously to Exanple 51 by replacing 4
(benzyl oxy)s- -6-chloi jagine-2-carboxylic acid [8-{1- 2 2- methox -

3-[4-(2- Propoxycarhqony ) i i.n adi al :

[ MtH] ' ' '
[ (E)-3, 5- mm&klno 6- chloro pyrazrne 2-carbonylimno]-1 3, 8-triaza-

soi ro[ 4. 5] dec- 8-y} - 3-oxo0-propyl ) -phen]-propionic acid ethyl ester This
conpound i s prepared anal ogously to Exanple 51 by replacing 4 (benzyl oxy)
benzoi ¢ a®hd coinphuidt § prdparddtdnalogoal bonpangtihyl by rflpmyulgﬂ— propi oni ¢ acid

(i nternediate Al 7 e, 80

(B e R berta o Y AT AR s hameclhg by Syt ol

Soi r o[ 4. S5taboxyBicukid3tmerarcpiaapi¥) ;- (M) @o0opi oni ¢ aci d net hyl ester This
conpound i s prepared anal ogously to Exanple 51by replacing 4 (benzyl oxy)

benzoic acid with 3-[4-(2-Methoxycarbonyl - et hyl)-phenyl]-propionic acid
(i nterrredEairﬁplANl [MH—|] + 543 WO 2009/ 074575 PCT/ EP2008/ 067110 137

prepared analogously to Exanple 51'by repIaC|ng 4- (benzyl oxy) benzoic acid
with 3,3 -(1, 4- phenyl ene) di propanoi ¢ acid; [MH + 529 Exanple 82

This compound is prepared analogously to Example 51 by replacing 4-
(benzyloxy)benzoic acid with 1-Diethylcarbamoylmethyl-1H-indole-4-carboxylic acid
(Intermediate AX); [M+H]* 581

Example 92
3.5-Diamino-6-chloro-pyrazine-2-carboxylic acid [8-[1-(2-hydroxy-ethvl)-1H-indole-4-

carbonyl]-1,3.8-triaza-spiro[4.5]dec-(2E)-ylidene]-amide

p-Toluenesulfonic acid monohydrate (1.6 mg, 0.0084 mmol) is added to a stirred
solution of 3,5-diamino-6-chloro-pyrazine-2-carboxylic acid [8-{1-[2-(tetrahydro-
pyran-2-yloxy)-ethyl]-1H-indole-4-carbonyl}-1,3,8-triaza-spiro[4.5]dec-(2E)-ylidene]-
amide (Ex. 84) (50 mg, 0.084 mmol) in MeOH (3 ml) and the resulting solution is
stirred at room temperature for 3 hrs, then heated at 50 °C for 16 hours. The solvent is
removed in vacuo and the residue is dissolved in MeOH (3 ml) and loaded onto a 1 g
PEAX cartridge which is eluted with MeOH (20 ml). The filtrate is concentrated in
vacuo to afford the title compound; [M+H]* 512/514

Example 93



3, 5- D am no- 6-chl or o- pyrazi ne- 2-carboxylic acid

[ 8-[1-(2-phenox):-ethy)-1Hindol e-4- carbony:1]-1 3, 8-triaza-spiro 14.51
dec- ( 2E) -wbi2d@evshs75am de This conpound is prepared anal @goEPkeosie7iExanpl e
51 by replacing 4- (benzyl oxy) benzoil¢d acid with

1- (2- Phenoxy-et hyl )-1Hindol e-4-carboxylic acid (Internediate AO; [MH +
588 Exanpl e 83 3, 5-D am no- 6-chl oro- pyrazp.|ne 2-carboxylic acid
[8-[1-(2-p-tol yj) 1Hindol e-4- car N1 O
3,8-triaza-spiro[4.5]dec-(2E)-ylig

anal ogously to EX@rrm : b

npound i s prepared
xy) benzoic acid with

1-(2-p-Tol y-e N (INtt.ermedi ate AP); [ MtH +
586 Exanpl e E@ chl or o- pyrazi ne- 2-carboxylic acid [8-fl
-[2- (tetrqa.hN - ethO

-1H i ndol e” carbon I-13 8-triaza-spiro[4.5]dec-(2E)-yli dene] am de This
conpound i s prepared anal ogously to Exanple 51 by replacing 4- (benzyl oxy)
benzoi c aC| d with 1- éZ (Tet rahydr o- pyran-2-yl oxy) -ethyl ] - 1H i ndol e- 4-
carboxyl i & a8igu(g neer fetiigrengechlorapppanggdTagoxmyt e a8y W3,28097074575

PCT/ EP200g4; Bem] A0 5 ; d
[8-{1-] 2- ?Q@ni% %g%éﬁo%éé eth glgy(ﬁlﬂh{)ﬁ%ﬂﬂg{yggi!ijrmorgn%@g?gﬁ%&lz %.ﬁ;:a spiro
¥

[4.5] dec- 2E)yclyh¢@@ arherydie 2T (22 s ddrampl, Yragshylavorahelinsg8ddI Wl t o

Exanpl e 5 Yin | agi W - 1l cipr r
1-[2-(4- w%t@oxfi‘%gh%ﬂo%ﬁe?@%1%%%4%&??[}129“@3?@0%%&5& (ezld (, f n?oer medi at e

AR); [ MrHjemmBtBuextnplée hges3, Bhdireasiion -nxbit or copsgnaated gx 2acae bostyibi ¢ aci d
[8-{1-[2- t 0
T ol SR U ANEIRE B op Bl fosic gymisp (53% MOI i MY abtain 7y
conpound bK- vrine;mhéd Ehnairo@}cmaﬂ gistodveExamle &1l tyypreeplacd hy addltléb@rﬁzyl oxy)
benzoic a 1 u I 0 h
car boxyl i ge% Ithh n’%'léerznéa e aéﬁ é%%ﬁﬁg%ﬁgrg& 1¥ci heég.?- 599 §aded
3, 5-Di am ngmlﬁ-w]iﬂnl dlethybyuha:zambdﬁectandtﬁmwtumn ac Iafford the compound shown as
[8-]1-(2- di o i ndol e- 4-carbonyl]-1,3,8-triaza-spiro

% éﬁe“]l&ﬂ”@%ﬁl\%}ﬁ i

[4.5] dec- i's conpound is prepared anal ogously to
Exanpl e 51 by replacing 4- (benzyl oxy)benzoic acid with
1-(2-[1, 3LDi Oé'ﬁ%ﬁZ yl -ethyl)-1H i ndol e-4-carboxylic acid (Internediate AT;

[ M+H] +58§§ e 88 \LU\)\
R0 XX

HN

This compound is prepared analogously to Example 93 by replacing cis-1,4-
cyclohexanedicarboxylic acid with #ramns-1,4-cyclohexanedicarboxylic acid; [M+2H]?*

393

Example 95

Iﬁ* NOCX%EI

This compound is prepared analogously to Example 93 by replacing cis-1,4-
cyclohexanedicarboxylic acid with suberic acid; [M+H]+ 787



3, 5-Di am no- 6- chl or o- pyrazi ne-2-carbox):lic acid [8-[1-(2-h)d):-ethy)-2, 3-
di net hyl - 1Hi ndol e-5-carbon,, 11]I11

3, 8-tri azwopiwwoxy55] dec- (2E) -yl i dene] -am de Thi s conp@amErPe@spsaEp@r ed
anal ogously to Exanple 51 by repl acingl 4- (benzyl oxy)benzoic acid with
2,3-Dinmethyl -1-[2-(tetrahydro-pyran-2-yl oxy)-ethyl]-1H indol e-5-carboxylic
acid (Internmediate AU); [M-H + 540 Exanple 89 4- (4-(2-

[ (E) -3, 5-Di am no- 6-chl oro- pyrazi ne-2-carbonylimno]-1 3, 8-triaza-

soi r o[ 4. 5FueeRla@8- car bonyl -i ndol - 1-y)-butyric acid methyl ester WO

2009/ 074575 PCT/ EP2008/ 067110 139 This cenpound is prepared anal ogously to

Exanpl e 51 by replacing 4 (benzyl oxy) benxai¢g’atid wth
1- (4, 4, 4-Tri met hoxy-butyl)-1H i ndol e- 4,<caf boxyl i & agiHd (I nternedi ate AW ;
[ MtH] + 568 Exanpl e 90 3, 5-Di am no- 6- ¢{ 0- pV i - carboxylic acid

[8-{1-[2-(2-net hoxy- € hoxy et - 1H i ndot e-4-
3,8-triaza-spi o[ 4n3] -{géa am de This conp

rbonyl -1
i's prepared

anal ogously to npife 51 by" rep g 4 (benzyl oxy), befzoix gcid with 1-
[ 2- (2- Met hoxy- etlho hoxy) -ethyl] -1Hindol e-4- Ttar _x%?rc acid

(I nternediate ; N MtH+ 600 Exanple 91 "

3, 5-Di am no- 6-chl oro- p3: razi ne-2-carboxylic acid ?

[ 8- (1-di efrh)k: teapharoyd mRéfured lanalope@lye-4- eaihploy 3 1by, @plhtin@zas-3pi-r o

[4.5]dec-(2E)-yli1dene] -am de, Thjs ¢ und is prepared anal ogously to
Exanpl e 599Rpe @Bﬂ’é&‘ﬁwﬁaﬁ a(crf’ewgb <oy s Rsish EMBER G t h

1- Di et hyl car banoyl net hyl - 1Hi ndol e- 4-carboxylic acid (Internediate AX)

[ MFH] + 581 Example 92 3, 5- Di am no- 6-chl oro- p3: razi ne-2-car boxylic acid

[ 8- 1- (2- hydyple@fhy) - 14 i ndol e- 4- carbony:1]-1 3, 8-triaza-spiro 14.51

dec- (2E) - yls. 08 Akk -5 3AIEE pPaJiak-deRasMl iONicEl a8i[o.(4mp EnfllaBrymg, 0.0084

mml) is added to a stirred solution o
-5/ it vl & ic acid [8-{1-[2-(tetrahydro-

3, 5-diam & 1< = '
pyran-2-yl oxy)-ethyl] -1H i ndol e-4-carbonyl}-1,3, 8-triaza-spiro [4.5]
dec- (2E)-ylidene]- am de (Ex. 84) (50 ng, 0.084 mmol) in MeOH (3 nl) and
t he resul 8 ngixeteut pbn 35diagting-pehloge-pyeine Lerperatiar ecidor [133.Artgazat hen

heat ed at : . ~ 5 i th

Feai due | ST ESLRE OO A AC RO L CIRYEO0 ik PELBEIE £ age
which is btuyledymlicnhlaneickcid2@00rng, 0-8henhol),tN-ateehyil marplrdiont0-40 ed, 3.04 vacuo
to affor dmtnhoq) Lid hﬁﬁp@?? lﬁ%(’i ’043%'1-’;{'015 i Jagﬁ)?r’djfélusEﬁW(IZ% ngl:))’is stirred at room

temperature for 16 hours. The reaction mixture is concentrated iz vacuo and subjected
to column chromatography (basic alumina, 0-3% MeOH in DCM) to obtain pale
yellow solid. The product is dissolved in DCM and MeOH and re-precipitated by
adding diethyl ether. The supernatant solvent mixture is decanted and the product is
washed again with diethyl ether and dried under vacuum to afford the title compound

as a pale yellow solid; [M+H]+ 549.

Example 98

3.5-Diamino-6-chloro-pvrazine-2-carboxylic acid 8-[3-(4-benzyloxv-phenvyl)-

This compound is prepared analogously to Example 97 by replacing 4-
benzyloxyphenylacetic acid with 3-(4-benzyloxyphenyl)propionic acid; [M+H]* 563

Example 99



WD 2009/ 074575 PCT/ EP2008/ 067110 140 H ONO NO'NJ.N~NCI OHNHC
N NNL I NH2N ~N NH2 H O H2N N NH2 A m xture of

3, 5- di amwo0-2609%01Tk3750- pyr azi ne- 2- car boxyli ¢ acid [ 1, 3, 8- PCIr&P2008/067110
spiro[ 4. 5] dec-(2E)-ylidene] -am de di iydrochl ori de (Ex. 38) (300 ng, O.83
mmol ), cis- 1, 4-cycl ohexanedi carboxylic acid (72 ng, 0.42 mmol), N-nethyl

nor phol | ng,S(IQla%QndItachlogo F&aﬁiﬂp—b)ca%&?gw-rgdﬁ?’llﬁ_&!!E—i&lo&&l—fgf baylj-n3&0hydrous
DVF is stirre room errperature or 16 hours. The reaction mxture is
concent r atiéeagas ’-°,f.,-'e hE)-ylidenglimidet ed t o col um chromat ography (basic
alumna, 0-3% MeOH in DCM to obtain off-white solid. The product is
dissolved in DCM and re-precipitated by addition of diethyl ether. The
super nat afhisssbpeatndy it ureparegl dewderogsly aiel Ehempleodictbyi srepkasined 4-agai n
wi th diet r : hg,gcompound shown as
of f - whi teB%45rB%9ﬁ{e@$tlg b P e B N R Y o N
[1~I~1\\ CI H N N NH, NNIP~II HO HzN N NHz This conpound is
pr epar ed EQ@L@ qg gly to Exanple 93 by replacing cis-1,4-

cycl ohexane ar oxyI i c acid with trans-| 4 cycl ohexanedi car boxyl i ¢ aci d;
[ MF2H] 2+ 33 ‘ ‘ . 8-( Jole-5-carbonyl)-1,3.8-

triaza-spiro[4.5]dec-(2E)-ylidene]-amide

This compound is prepared analogously to Example 97 by replacing 4-
benzyloxyphenylacetic acid with indole-5-carboxylic acid; [M+H]+ 468

Example 101

3.5-Diamino-6-chloro-pyrazine-2-carboxylic acid 8-phenvlacetyl-1.3.8-triaza-

spiro[4.5]dec-(2E)-vlidene]-amide

This compound is prepared analogously to Example 97 by replacing 4-
benzyloxyphenylacetic acid with phenylacetic acid; [M+H]* 443

Example 102
3.5-Diamino-6-chloro-pvrazine-2-carboxylic acid 8-{4-[6-({S)-2.3-dihydroxy-

amide

Step 1

3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid [8-{4-[6-((R)-2,2-dimethyl-
[1,3]dioxolan-4-ylmethoxy)-naphthalen-2-ylmethoxy]-benzoyl}-1,3,8-triaza-
spiro[4.5]dec-(2E)-ylidene]-amide is prepared analogously to Example 97 by replacing
4-benzyloxyphenylacetic acid with 4-[6-((R)-2,2-dimethyl-[1,3]dioxolan-4-ylmethoxy)-
naphthalen-2-ylmethoxy]-benzoic acid (Intermediate AY); [M+H]* 715

Step 2:
To a solution of 3,5-diamino-6-chloro-pyrazine-2-carboxylic acid [8-{4-[6-((R)-2,2-
dimethyl-[1,3]dioxolan-4-ylmethoxy)-naphthalen-2-ylmethoxy]|-benzoyl}-1,3,8-triaza-



CIS~NO NHzN NNH, H HzNN NHz This conpound is prepared anal ogously to

Exanpl e 93 by replacing cis-1,4- cycl ohexanedi carboxylic acid with suberic

aci d; [ MAMD-R0®A743® 2009/ 074575 PCT/ EP2008/ 067110 141 PExawpos/0e81© LN C
~~NH OHNH4 ON CCNNHN-NMOHINC /~I\NNHZ NZN H NHZ This
conmpound is prepared anal ogously to Exanple 93 by replacing cis-1,4-

cycl ohexagﬁmé%{]d@@mi ILdidaed dnddd (0.1 eepihalhg) %:MeohMﬁld] ihl) 729 daxanpl e 97

3, 5- Di am no- | or o- pvrazi ne- 2- car boxyl i c aci d [8-]2-(4- benzo _phen

) - acet | ] SC¥;regunt r?@gathgmsubar{w L55Yd1éém(rzctforwmen@]anérfb@bthﬁ\ vRRiif e of

3, 5-di am n; R0 I M&Hrﬂﬁls%ﬁéﬂ BRY] EdtudflofsEk. ﬁre@mérB g%&d eluted
spirof 4. 5]dec (2E) -yli dene] -'am de di hydrochl ori de (Ex ny,

mol ), 4- wisarivigP y‘%éﬁyl\@é‘eﬁll\zﬁ[ Mk dn (MEOHngGhe @edsmﬁh@mmqmmﬁtamns

mor phol i ng..( 0, 2 , D4 | bidif 3a0hydr ous
DVF (20 mg ¥ ?Os%%tll:grtefde% A Oroomh)it%%g|r_LAt:;1t-l:ltﬁjlrnfg:l?t?d5)V I&Q% eﬂ’ggéh%ﬁ)gtdrlgg?tl on
mxture i leneémhdmmrazmev?awbomd swidj elét{ddo6- tSQTZéodilbYﬁTOEhpmm%D)gr aphy

(basi c al )~ 3% | product
s i asol O Re BRI A 8RRk AR B e 8 LSRR LF Bl her
The super paloantolidpMeldt: 67i5xt ure i s decanted and the product is washed
again with diethyl ether and dried under vacuumto afford the title

conpound as a pale yellow solid; [M:H + 549.
Example 103

0. 83

3.5-Diamino-6-chloro-pyrazine-2-carboxylic _acid [8-(4-chloro-benzovl)-1,3.8-triaza-

spiro[4.5]dec-(2E)-vlidene]-amide

This compound is prepared analogously to Example 97 by replacing 4-
benzyloxyphenylacetic acid with p-chlorobenzoic acid; [M+H]* 463

Example 104
3.5-Diamino-6-chloro-pyrazine-2-carboxylic acid 8-(4-{3-[4-((S)-2,3-dihydroxy-

propoxy)-phenyl]-propoxy}-benzoyvl)-1,3.8-triaza-spiro[4.5]dec-(2 E)-vlidene]-amide

This compound is prepared analogously to Example 102 by replacing 4-[6-((R)-2,2-
dimethyl-[1,3]dioxolan-4-ylmethoxy)-naphthalen-2-ylmethoxy]-benzoic acid,
(Intermediate AY) with 4-{3-[4-((R)-2,2-dimethyl-[1,3]dioxolan-4-ylmethoxy)-phenyl]-
propoxy}-benzoic acid (Intermediate AZ); [M+H]* 653

Example 105

3.5-Diamino-6-chloro-pvrazine-2-carboxvlic __acid _[8-[(E)-(3-phenyl-acrylovl}]-1.3.8-

triaza-spiro[4.5]dec-(2E)-ylidene]-amide

This compound is prepared analogously to Example 97 by replacing 4-

benzyloxyphenylacetic acid with trans-cinnamic acid; [M+H]* 455

Example 106

3.5-Diamino-6-chloro-pvrazine-2-carboxylic acid 8-benzovl-1.3.8-triaza-

spiro[4.5]dec-(2E)-vlidene]-amide




Exanpl e 98 3, 5- Di am no- 6-chl oro- pvrazi ne-2-carboxylic acid

[ 8- 3-(4- benzy_pheny)- propion, I]-1

3, 8-tri azwo2piwwoxys5] dec- (2E) -yl i dene] - am de Thi s conpo®ad/EP008nepar ed

anal ogously to Exanple 97 by repl aci ng¢ 4- benzyl oxyphenyl acetic acid with
3- (4- benzyl oxyphenyl ) propionic acid; [MH + 563 Exarrpl e 99 WD 2009/ 074575
PCT/ EP2008/ 067110 142 3, 5-Di am no-6-chl or o- pyrazi ne-2-carboxylic acid
[8-(1Hindol e-4-carbon)j)-1 3,8- triaza-spiro[4. SEgdec (2E) ylldene] am de
Thi s conpdbiid PeIPpripatedartibgotdesputly Bxalsrers7 Ky bheprcalscing 4=

benzyl OXYBQ%gDé&%%}% &lﬁcé’ﬁ%'agd‘%lmbén@g@'a@id%l\ﬁ@ﬁ?%' ic acid; [M-H + 468

Exanpl e 100 3, am no- 6- chl or o- pyrazi ne- 2-car boxylic acid

[ 8- (1H i ndol e- 5-carbonyl )-13, 8- triaza-spiro[4.5]dec-(2E)-ylidene]-an de
Thi s corrpgﬁ l.SoPrepared anal ogously to Exanple 97 by repl acing 4-

benzyl oxyphe I acetl C aci d WI t h [ ndoI e- 5-car boxyl | C aci d MH-I] + 468
Exarfplel- -Aie penzgtlii ’ =D I

L ar ed
anal ogous T ng 4- benzyl oxyphenyl acetic acid with
phenyl acetic acid; [MH + 443 Exanpl e 102

3,5-Diam 6- prazine- carbox ic acid { [ ( 23d|h day-
pr opox) : )%ﬁaphf)ﬂqgf)en 2}/s et hox Tnaboegr?ugl?/]} %(1 ,Xa@LEr |9g72a spll(eSPaC][ng

dec- ( 2E) - yénzabmgﬂhenylamtldeciﬁtveiﬂw Aen3o for dDi- Soanbox Bicclaldo [ +plyr 44 ne- 2- car boxylic
acid [8-{4-[6-((R -2, 2-di net hyl -

[ 1, 3] di oxol an- 4-yl met hoxy) - napht hal en- 2-yl met hoxy] - benzoyl }-1, 3, 8-tri aza-
spirof 4. 5Edﬁﬁpl{eﬂ&$ ylidene]-am de is prepared anal ogously to Exanple 97 by
replacmg | phenyl ac aCf.d vvlth .
4[6((R) -01CNIOT Q- n.u_o 1C " A‘Y

napht hal egblaywlsmtm\/dhdmﬁm acid (Internedi at e AY); [MtH + 715 Step 2:
To a solution of 3,5-di am no-6-chl oro-pyrazi ne-2-carboxylic acid
[8-{4-[6-((R) -2, 2-

di met hyl - frhis3]cdhn@y@hdnisd-prbpméh oxynlodoanht hal erampl! et hgxylephengoyl } - 1, 3, 8-
triaza WO 2009/ 074575 PCT/ EP2008/ 067110 143

spiro[ 4. SP%X Oﬁﬁ@enylla?eél‘éﬁ VEH ]éFé‘a{'@‘Cf@d IMop #2401 ) in MeOH (10 m) is
added

Example 109

3.5-Diamino-6-chloro-pyrazine-2-carboxylic acid [8-(3-phenyl-propynovl)-1.3.8-triaza-

spiro[4.5]dec-(2E)-vlidene]-amide

This compound is prepared analogously to Example 97 by replacing 4-
benzyloxyphenylacetic acid with phenylpropiolic acid; [M+H]+ 453

Example 110

3.5-Diamino-6-chloro-pyrazine-2-carboxylic _acid [8-(1H-imidazole-2-carbonyl)-1.3.8-

triaza-spiro[4.5]dec-(2E)-ylidene]-amide

This compound is prepared analogously to Example 97 by replacing 4-
benzyloxyphenylacetic acid with 2-imidazolecarboxylic acid; [M+H]* 419

Example 111

3.5-Diamino-6-chloro-pvrazine-2-carboxylic acid 8-isobutyryl-1,3.8-triaza-

spiro[4.5]dec-(2E)-vlidene]-amide




SCX-2 resin (-2 g), the resultant slurry is stirred for 0.5 hours and then
the solvent is renoved in vacuo. The slurry is |oaded onto a colum of
SCX- 2 resw0200937¢375and eluted wth MeOH and then w th PCUIERRBSI7IMEOH. The
met hanol i ¢ anmoni a fractions are conéentrated in vacuo and the residue is
triturated with diethyl ether to obtain 3, 5-

Di am no- 6-chl or o- pyr azi ne- 2- carboxylic aci d

[8-{4-[6-%£S) 2, 3- dlhydroxy propox¥

napht hal ehbiB- wPmePRky1s- Buepasyl ) amalazogsly r itaz Exampleo[%4. SpdetrlegEy- v i dene] - a
m de as M@ng@ﬁ%ﬁﬁ%h&gcet&%hﬂvﬁtlﬁlzéom&‘ (881 395

3, 5- D am no- 6- chl oro- pvrazi ne- 2 carboxyllc aC|d

[ 8- (4-chl oro-benzoy)-13,8-triaza- soiro [4.5]dec-(2E)-ylidenel-am de This
conmpound Eﬁmﬁ]@ﬁ@ﬁed anal ogously to Exanple 97 by replacing 4-

benzyl oxyp englacetlc aC|d mnth p chloroben20|c aci d; [Nﬁkﬂ+ 463 Exanpl e
104 3, 5- D3 AaProii:-6 [Azine2i ey $4-ayzi —benzo 1,3,8-triaza-
[8-(4-{3-[4; i ropoxy) phen] propoxy} - benzoy) - 1
3,8-triaza- i dene] -am de This conpound is prepared
anal ogously to Exanple 102 by replacing 4-[6-((R)-2, 2-

((jll Hfé?%ladfféi 3] dl@)l)))égrll hlS M:epareciqoxl}/a)logought hal Xampl%l W htS’XyJepB%%éo'4C aci d,

4- { 3- [ 4- ( b&eyRxpplain pletduy lacild byiB] pHepaoobarroi-agldyetinbiy4 s4phenyl ] -
propoxy}-benzoic acid (Internediate AZ); [MH + 653 Exanpl e 105

3, 5- D am no- 6-chl oro- pvrazi ne-2-carboxylic acid [8-[(E)-(3-phen ~:1)h13, 8-
triaza- spEkmﬁﬂcﬂﬁﬂec (2E) - ylldene] am de This conmpound is prepared

anal ogousLy. t 4- 1,.0XY. hegyl-ceg%c aC|d W th
t rans- ci nanTe : PR Lt e ar -

3,5-Di am E\ﬁrcﬁélGTHGGJIZE Mﬂ’daﬂdmgnd?e car boxyl ic acid [8-benzo 3,8-triaza- soiro
[4.5] dec-(2E)-ylidene]-am de WD 2009/ 074575 PCT/ EP2008/ 067110 144 This
conpound i s prepared anal ogously to Exanple 97 by repl acing 4-

benzyl oxyphenybagethd ACigepird heMsLusly ach d Exhivpld 07429, Expnphe 407
3,5-D anlgo 6- chl or o- pyr azi ne- 2 carboxylic acid_|8-

(benzof ur af ZS°€&W§8W¥F¥CEG§V§t‘PF@HE%*%%lPHﬁE 8PYec- ( 2E) - yl i dene] - ani de
This conmpound is prepared anal ogously to Exanple 97 by replacing 4-
benzyloxyghenylacetlc acid wth benzofuran-5-carboxylic acid; [MH + 469
Exanple 1 gampls it api no- 6- chl or o- pyr azi ne- 2-carboxylic acid [8 hexano

3, 8-triazg.[(F)-3.5-Diamino-6-chloro-pyrazine-2-carbonylimino]-1,3,8-triaza-

dlne

spiro[4.5]decane-8-carbonvl}-benzoic acid methyl ester

This compound is prepared analogously to Example 97 by replacing 4-
benzyloxyphenylacetic acid with monomethyl terephthalate; [M+H]+ 487

Example 115

3.5-Diamino-6-chloro-pyrazine-2-carboxylic _acid  [8-(pyrimidine-S-carbonyl)-1.3.8-

triaza-spiro[4.5]dec-(2E)-ylidene]-amide

This compound is prepared analogously to Example 97 by replacing 4-
benzyloxyphenylacetic acid with pyrimidine-5-carboxylic acid; [M+H]* 431

Example 116

benzovl)-1,3.8-triaza-

3.5-Diamino-6-chloro-pyrazine-2-carboxylic_acid [8-(4-hydrox

spiro[4.5]dec-(2E)-vlidene]-amide




soiro [4.5l dec-(2E)-ylidenel -am de This conmpound is prepared anal ogously to
Exanpl e 97 by replacing 4- benzyl oxyphenyl acetic acid with hexanoic acid;

[ MtH] + 4280Brempkz5109 3, 5- Di am no- 6- chl or o- pyr azi ne- 2- eaTEP08i0671a€i d

[ 8- (3-phen propynoy)-1 3,8-triaza- sdi#6o [4.5] dec-(2E)-ylidene]-anm de This
conpound i s prepared anal ogously to Exanple 97 by replacing 4-

benzyl oxyphenyl acetic acid with phenylpropiolic acid; [MH + 453 Exanple
110 3, 5-Di am no- 6-chl oro- pyrazi ne-2-carboxylic acid

[ 8- (1H i nilBsz sPawouRdyr Borprendped  anagogously t0 Example 97 by replacing  4-
triaza-sphif I%x@ml;ﬁ?laé&'@aeM'anﬁﬁ‘ﬁl]d&%&%zJ E"aédﬁmm}lm%' s prepared

anal ogously anple 97 by replacing 4- benzyl oxyphenyl acetic acid with
2-i m dazol ecarboxylic acid; [MH + 419 Exanple 111

3, 5-Di am po; H51chlor o- pyrazi ne- 2-carboxylic acid [8-isobut, ryl-

3,8-triaza- %IFO 4. 5] dec (2E) yli dene] - anlde MD 2009/074575

PCT/ EP2003/508iAfifp- 6— e raFh norearho 1 ddaycehexaxdcatpongt ly3 Bariksaanpl e 97

by replac!ggiﬁéjﬁg?ﬁﬁl%ﬁégﬂgﬁ%hacetlc aC|d mnth i sobuteric acid; [MH + 395
Exanple 1 0- pyrazi ne- 2-carboxylic acid

[ 8- (4-cyano- benzoy)-13,8-triaza- soiro [4.5] dec-(2E)-ylidenel-amde This
conpound JPre ared analo np cin
benzyloxygﬁenypggeFlc acitd %ﬁ mﬂﬁ%ﬁﬁg eﬁ%o%%mg |d%913@7 %pﬂgﬁgExanple 113
3, 5- Exanlhau@b&mMandanramdneﬂﬁthmbnxyhnboamrdaﬂBHﬂﬁ@}vﬂﬁne 3-carbon):1)-1
3,8-triaza- soiro [4.5]dec-(2E)-ylidenel-am de This conpound is prepared
anal ogously to Exanple 97 by repl acing 4- benzyl oxyphenyl acetic acid with
ni coti ni cEaahple 1184#H + 430 Exanple 114 4-{2-
[ (E)-3, 5- no- 66c | or o- )
soi r o[ 4. bfdecane <arbohy efiZorc - acra-rrett tTe

pr epar ed aﬂaﬂ@gﬁﬂskmzhmdagggﬁhﬁg97 by repIaC|ng 4 benzyloxyphenylacetlc
acid with nononet hyl terephthalate; [ MH + 487 Exanple 115

3, 5- Di am no- 6- chl or o- pyrazi ne- 2- car boxyl i c acid

[ 8- (pyri mrdisneohmpeaidOR) :Pripated, Sralddoud a6 PiEk@hAleSloechy 2&ptayindene] - ami de

benzyloxyphenylacetic acid with oxazole-4-carboxylic acid; [M+H]+ 420

Example 119

3.5-Diamino-6-chloro-pyrazine-2-carboxylic acid [8-(pyridine-2-carbonyl)-1,3.8-triaza-

spiro[4.5]dec-(2E)-vlidene]-amide

This compound is prepared analogously to Example 97 by replacing 4-
benzyloxyphenylacetic acid with 2-picolinic acid; [M+H]+ 430

Example 120

3.5-Diamino-6-chloro-pyrazine-2-carboxylic acid [8-(pyridine-4-carbonyl)-1,3.8-triaza-

spiro[4.5]dec-(2E)-vlidene]-amide

This compound is prepared analogously to Example 97 by replacing 4-

benzyloxyphenylacetic acid with isonicotinic acid; [M+H]* 430

Example 121

3.5-Diamino-6-chloro-pyrazine-2-carboxylic _acid  [8-(piperidine-4-carbonyl)-1.3.8-

triaza-spiro[4.5]dec-(2E)-ylidene]-amide hydrochloride



This conmpound is prepared anal ogously to Exanple 97 by replacing 4-

benzyl oxyphenyl acetic acid with pyrimdine-5-carboxylic acid; [MH+ 431
Exanpl e W6 28098778 no- 6- chl or o- pyr azi ne- 2- car boxyl i ¢ &CITEPR@S8(0471n0

day- benzoy)-1 3,8-triaza- soiro [4.5]14dec-(2E)-ylidene]-am de WO

2009/ 074575 PCT/EPZOQ8/O67110 146 This conpound is prepared anal ogously to
Exanmpl e 94 yHCER] &6kiMe ( m{?@@é&de@%%hmicﬁﬁéﬂ ©-a€l-9 Wik find-dydsRxybenzoi c
acid; [M+H + 445 Exanple Di am no- 6-chl or o- yra2|ne 2- carboxylic

aci d [ 8- cureRedancoaypinok 8§ Friseapiredisidrcpny-Star eoylpEpedingténel - ani de
Thi's COMPOWBGLoIIE RIUCRANSRMYIAVR ERMSLn B EXARL & (% Rvnd A &gmg o,
benzyloxyphenylacetlc acid with cycl ohexanecarboxylic acid; [ M 435
Exanpl e 108 Sudsthpirewiionnéxatd isrorpd pamioneteReriboxyl § bowrs dhe reactlon

L 8- ( oxazoliedlr GRERRDNAY b s had a{e@eumm &qﬁ%alﬁ%cﬂgqn&@ﬁ)e Yhihdsogt, - am de

Thi's conpound is prepared anal ogous aC|n -
benzyl oxypheP¢IMdeer © daeintedmndr oxmmleﬂélls (%!FPEdXVy/th Mf‘élﬁ dnd Eimd—l]lﬂdellzo

Exanpl e 13r§cu§51 to?rff%ga g&% t?re%%%@??dos}’s ﬁﬁb@%o@d gﬁf{ %ﬂm@.é ¢ acid

[ 8- (pyridi ne- soi r 5] dec- (2E)-ylidene] -am de

This conmpound is prepared anal ogously to Exanple 97 by replacing 4-
benzyloxthen&l ?EIIC acid with 2-picolinic acid; [MH + 430 Exanple 120
3,5-Di aﬁan]%

or o- pyra2|ne 2- carboxyllc aC|d [8 (pyrldlne 4-carbon):1)-1
4h G ] ; 1i-538F epar ed

analogousf tp Exampl e ; pIa |ng 4- benzyloxyphenylacetlc‘a0|d wth
i soni cot i Hr &2 : e 121

3, 5-Di am no- 6- chl or o- pyr azi ne- 2- carboxyllc acid

[ 8- (pi peridi ne-4-carbon) 13 ri (o] ] Ilde e] - am de
hydr bGhl of e OBPa00, Br 45T SCTI 008 o L0 a1 MU dxane. (5
m) is adBatylofyphcsPlattiic @idoditi44@idhf R cadoxylié @ind;n_tGiehlor o-

pyrazi ne-2-carbonylimno]-1,3, 8-triaza-spiro [4.5] decane-

8- carbonyl }- pi peridine-1- carboxylic acid tent-butyl ester (Internediate
BA) (0. 14EgamPc383mmol ) in dioxane (10 m) and the reaction mxture is

stirred at roon1tenpﬁrature for 3 hOU{ The reactio
3.5-Diamino-6-chloro-pyrazine-2-carboxylic acid  [8-(tetrahydro-pyran-4-carbonyl)-

1,3,8-triaza-spiro[4.5]dec-(2E)-ylidene]-amide

This compound is prepared analogously to Example 97 by replacing 4-
benzyloxyphenylacetic acid with tetrahydropyran-4-carboxylic acid; [M+H]* 437

Example 124

3.5-Diamino-6-chloro-pvrazine-2-carboxvlic _acid _ [8-(pyrimidine-4-carbonyl)-1.3.8-

triaza-spiro[4.5]dec-(2E)-ylidene]-amide

This compound is prepared analogously to Example 97 by replacing 4-
benzyloxyphenylacetic acid with pyrimidine-4-carboxylic acid; [M+H]* 431

Example 125

3.5-Diamino-6-chloro-pvrazine-2-carboxvlic_acid [8-(oxazole-S-carbonyl)-1.3.8-triaza-

spiro[4.5]dec-(2E)-vlidene]-amide

This compound is prepared analogously to Example 97 by replacing 4-
benzyloxyphenylacetic acid with oxazole-5-carboxylic acid; [M+H]* 420



m xture is concentrated in vacuo and the yellow solid obtained is
triturated with DCM The DCM | ayer is decanted and the conpound is washed
wi t h MeOHvarrdosdrrszsd under vacuumto afford the title cecparadsas’iyel | ow
solid; [MtH] + 436 Exanple 122 3, 5-D d#8 no- 6- chl or o- pvr azi ne- 2- car boxylic
acid [8-(1H i m dazol e-4-carbon)-13, 8-
triaza-spiro[4.5]dec-(2E)-ylidene]-am de This conpound is prepared

anal ogously to Exanple 97 by replacing 4- benzyl oxyphenyl acetic acid with
4-i ni dazoF¥¥@pled%§!ic aci d; [N%Fﬂ+ 419 Exanple 123

3, 5- Di ani AG:6; 1M 0k 01 RYS B2 ¢ [2al d-il futd S LABRNERAN- 4- car bon! ) -
1. -am de IS conmpound I's prepared

analogous- fongl ) beaaeslld . B§-thgzarspub el ldes-BE)-plidengl-amidoheny| acetic acid with
tetrahydropyran 4- carboxyllc aci d; [N%Fﬂ+ 437 Exanple 124
3, 5- D am no- 6-chl or o- pvrazi ne- 2- carboxyllc acid
[ 8- (pvri mbdbde- 4- carbon)-13, 8- triaza-spiro[4. 5]dec (2E)-ylidene] - am de
This conp i)

Quih! oﬁ P RERADSS s%aﬂﬁille PHFLY | d@o@}%ﬂ Car r%o Yo TER! 391 W%HH] + 431

benzyloxypheny acetl’c acl yrim di ic aci
Exanpl e 12@5163 t54Ds<dmtm-Lﬁp@tdlm @-Wga& Dﬁlemzl cfalﬂd)mdybw aschaich of 3-

8- {oxazol @ & AR BONK L B 3B biohaean o0y Ly Shidscy (AR) i ilgne] - ani de

Thi s compou are ana
benzyloxyﬁhémykmﬂeﬂhe&acmdlmmvhmmmadohéxﬁa@ﬁmbmm#ﬁnd3aeﬂdmuﬁm&kﬂ+ 420 WO
goggéggﬁfégm%&gﬁggﬁ 8§QQ%%%%ga§%§§pgg§3F 2%%%%1puﬂﬁanmn;m&&ﬂ+34200

[ 8-]3-(4-isobutoxy_ piperidine-I- sulfony)-benzo I]-1
3,8-triaza-spiro[4.5]dec-(2E)-ylidene]-am de Step 1 A solution of

N, N-Diiso | et hyl am ne (0.0078ml, 0.045mol) in THE (1m) is added to
4- 1 sobut oxywsio;bafdxgimnﬁ&eqwgfonﬂ BoiwR] acid ©ld3owed],by. 2am§)0d; ukhioh of 3-

(Chl orosul f nyI benz 45 n n at. room

t enper at ul¥ arSBiuU@g q%ﬁ‘}ﬁﬁ (b %3 0 |”HH°1? @Wp%@ﬁ g& AsQBESH t o

af f gr d 3-6# 3I§DM1@M =chRir 89 a8ine - irisodyfio Ayl ) t, ngrtz.l@iacsp%l 45)B¢-cIk)i s used
W t hout pur

: ¥ 34200 Step 2
3- (4- |sob&1f%f£| Ca P‘iﬂeviur;im aridg) (Fynid) )<“o§|%£op@3e{’éliﬂal ) eod DBmEHSl , 10.2 my) is
treated Wohkhoﬁin@@ Gt 8N 063 ALY it DvE (IBh) AdQBalend kod t%rz(t@trem)

foll owed by a solution of 3,5-Di am no- 6 chloro pyr azi ne- 2-carboxylic acid
[1,3,8-tr p‘éng}ggtpffbgf(ziug(}rﬁ@@y:(%tﬁd under vacuum, redissolved in DMSO (0.5 ml)

and purified by mass-directed preparative HPL.C. The purified fractions are evaporated

under vacuum to afford the title compound; [M+H]+ 648.4

Examples 127-145

These compounds, namely

3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid [8-{3-[2-(1H-indol-3-yl)-
ethylsulfamoyl]-benzoyl}-1,3,8-triaza-spiro[4.5]dec-(2E)-ylidene]-amide (Ex. 127);
1-(3-{2-[(E)-3,5-Diamino-6-chloro-pyrazine-2-carbonylimino]-1,3,8-triaza-
spiro[4.5]decane-8-carbonyl}-benzenesulfonyl)-piperidine-3-carboxylic acid ethyl ester
(Ex. 128);

3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid [8-(3-cyclopentylsulfamoyl-benzoyl)-
1,3,8-triaza-spiro[4.5]dec-(2E)-ylidene]-amide (Ex. 127);
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid [8-[3-(1-acetyl-piperidin-4-
ylsulfamoyl)-benzoyl]-1,3,8-triaza-spiro[4.5]dec-(2E)-ylidene]-amide (Ex. 130);
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid [8-{3-[(tetrahydro-furan-2-ylmethyl)-
sulfamoyl]-benzoyl}-1,3,8-triaza-spiro[4.5]dec-(2E)-ylidene]-amide (Ex. 131);



yl i dene] - am de di hydrochloride (Ex. 38) (11.9 ng, 0.03 mmol) and N-nethyl
nor pholine (0.010 M, 0.03 mmol) in DVF (1 mM) and shaken at room

t enper at LWwe 20evwes3T5ght . The sol ution is evaporat ed undePCY&PI8I067110

redi ssolved in DVMSO (0.5 m) and puni#fied by mass-directed preparative
HPLC. The purified fractions are evaporated under vacuumto afford the
title C0WQ(SUIDQmu{dVB“JEﬂmrbr@ﬂﬁfaﬂmn@%ﬁ%o%?llcl&?d 45| g&f‘%ﬁiﬁq QQHH&H{!& nanel y

3, 5- Di am no- 6- chl or o- pyrazi ne- 2- car boxyl i c aC| 2 i ndol - 3- yI)
et hylsu|fw1r@yw]yl the Azt .3.8; t3ag-ypiro e dldepi 2y ide @@Ldezg 2idene] - ami de

(Ex. 127) 3,5-Banfiis-§2hloro- -pyrazine-2-carboxylic acid [8 E -[(2,2- dlmethoxy ethyl)-methyl-
[(B)- 5- D am no- 6- chl or 0- pyr azi ne-2- car bonyl i m no]j - ¥r| aza-

spi ro[ 4. 5}@@@%8 -tgnet bbhﬁtt}la@eﬁpzf@ffeédﬁcf“@rfwyyd@ﬁb@fmddl Eve 1§3tar boxylic acid

[et8h3(/|3 g; E:?Opent@f? é%?l)oro gféélpe Q@aﬂ%x@ﬁ&g& SOBDW@&HD&O%&%HQQPMOW acid
1,3,8-tri latzraoslﬂﬂﬁo% i} dpico G,ZqucyRE)dsérdel]lc lamidie(FxEX34)127) ;
8-5[ ?[3'_ (alm_ ggelsvﬁ{]rko?% g%:}l?) Cﬁ ﬁ?xj&? ge C%%o?(g?(é/ éLél 8a%| (q pyridin-4-yl-ethylsulfamoyl)-
I sul farmt»‘iz@zoiziéﬂlﬁo&tr}aza SBir(ﬂ4t5ﬂdeaﬂaE)sxildlemf{]lhnﬁqidé?_@e (28) -yl i dene] -am de (Ex.
0) { 3 [ ? t 2,{5%%9%{%06 le:}ll(rgéon Bgr%zﬁg ?C%Irqno%ylz < &&d qufgy(lf—p%er%ﬁ!rgorpholine—4—

f am)yl ];ulfnmmlz@ym}oyﬂl 133,8—tmz|aaspaob4pi daf QE5}likkoe K afHe yEx.déae] - ami de ( Ex.

|
1) / 074575, PCT/ EP2008/ 06711 .
5. D ant A0- GBI B ShIS5T BIMAS 3 gRPBORy L - diflvoromerhory-
{ 3- [ ( piserizglisalfadnopll pminbyst ) 1,3,8-triaza-spiro[4.5]dec-(2E)-ylidene] amlde (EX 137)
fa

Ty oY bpTan et soRt 8¥%5133?ﬁf%&@ %Céff Lﬁoﬁy ey PSheRmr. (5
[8-1{3- [(ZSQMV%%WM <163, g-yl}laz'ar@IrleS dec-(2E)-ylidene]-amide (Ex. 138);

om0 Ll bR B s e 058080 (=
[8-[3-( 2 é‘ulﬂt'nfo'yl]Qfeﬁz@ﬂany Rskihf M 5 dec (2E)-ylidene]-amide (Ex. 139
benzoyl ] - 8-tri aZﬁt spiro[4.5 %I i denel - am de Iosﬁmet]h

3, 5- Di ani ﬁé %laEWI‘Q)?G lﬁwa&qaﬁéeé ce%mz}as fml (85l @lmet ylcarbam

[8-[3-(1- El){fh{li #n¥dytiet, ylegwlt A3 Tec-(2F)-ylid ide (E 140
benzoyl ] - ] -ytnrl azay spl;rgo 4“%%}/ ]_ec yleerrllg] Yar eé . ! 135);

( Ex.
3, 5-Di ami ﬁé lélaewm;?@ foye- azqaﬁéeé celéh%&wafi (8306t d-benzenesulfonyl-pyrrolidine-

[ 8- 3-(2- phemyiy D%E’M 1,88 tinza-spiro[4.5]|dec éZEC% yhdene amlde (Ex. 141);
sul fonyl ) - benzoy ] 8-triaza-spiro ec- -yl |dene] ‘ami de (Ex.

136): 3, é,ssplamlwﬁhl@m -BriazipyP At hoey Eﬁoﬁéy[l [ulc |diekelan-2-ylmethyl)-

[ 8- 3- (3- diif ko] Y3 8- 4.51dec-(2E)-ylid ide (Ex. 142
benzyl sul gjaﬁoy { ben ﬁxf’ maza S-plrrol[ azaecspzi rg enei dec e(( XE) yfldene] am de

(Ex. 137) 3,5-Biagumi- éﬁhh@oo eyr@hheﬂc\;aﬁgmalzqmdﬁi a2doxyding-dexd-

8-[3-(4- r

[sul 1[on3(/l )B %)gkghlfﬁ&-ll]l%%g ﬁ [ gzgaglsagfsﬁ ) 04{4 gidc?cé% illlz'l)dene] i é(}]ee i 143 e (Ex.
138); 3, 5 SBPamimoé-6hlohd- QYIIaZIpyﬂeczrhwylzs aad oyl (6- taﬂu@tomethyl pyrldm 2-
[8-{3-[(5

sul f amoyl TINE g‘h“% 213”30{"%/1 %ﬂgoﬁl& Pt 4 B dREl ié‘}eCQFEdyehﬁié Emide (ex.
139); 3, BExDild#) no- 6- chl or o- pyrazi ne- 2-carboxylic acid [8-]3-(

di t hyl
CUlTT sy ISR B praping 2 carhonylic apid {83301 Lo Xg 1SRN armi e ( Ex.

140); 1lambda*6*-thiophen-3-ylsulfamoyl)-benzoyl]-1,3,8-triaza-spiro[4.5]dec-(2E)-ylidene]-
amide (Ex. 145);

3,
[
y
13
[ 8-
Su
13
3,
[ 8-
Su

are made analogously to Examples 126 replacing 4-isobutoxy-piperidine in step 1 with
the appropriate amines which are all commercially available. The compounds are

recovered from the reaction mixture and purified using conventional techniques.

Example 146



3, 5- D am no- 6-chl or o- pyrazi ne- 2-carboxylic acid

[ 8-[ 3- (3- benzenesul fonyl - pyrrolidi ne-

1- sul f onyWd-2be@vizadrs] - 1, 3, 8-tri aza-spiro[ 4. 5] dec- ( 2E) - yl ipdem®pocansdeo ( EX.
141); 3, 5-D am no-6-chl oro- pyrazi ne-13 car boxylic acid

[8-{3-[([1, 3] di oxol an-2-yl net hyl ) -

sul f amoyl b-sb8RARYI-b - llodo-Byalin@2au R RE 4iPlHeC3(dEhYb Adanel r.am de (Ex.
142); 3,5-D am no, 6- chl or o- pyr azi ne- 2- car boxyl 1 c aci

[8-{3-[2- --vB: 1}-1,3,8-triaza-spiro[4.5] dec-(2E)-ylidene-amide

propyl sul {@fmgyg)gcetgg\enzoyl} 1,3,8-triaza-spiro[4.5]dec-(2E)-ylidene]-am de
(Ex. 143) 3, 5-Dram no- 6ch|oro pyrazi ne-2-carboxylic acid

[ 8-{3- [4 (5 trifluoronethyl-pyridin-2-

fene] -am 8o CqERorg i S AERAPK Wl 0 LR IORRL B B e e scre T

[ 8- 3- (1, h-orapoanit etid &hy drroel), [fblamididby*HATU (41.8 mg, 0.11 mmol) dlssolved in

6-' -thlophenS be Vi 1,3,8-triaza-s decs (2E) -yl i den
1~ am dengie =@ IVETEN b aREE M otaings b e R Ee S TEREL ! g

4-i sobut 0|{<1|y3,|84tﬂ@;;akmrlﬂﬁ4 5] ﬂeé&@pyﬁdéﬁﬂe%hmldd’tﬁhﬁi}pﬂﬂ@ﬁdﬁﬂiﬁ 30( m(ﬁﬁlgy\bllch are all
commerci ally ayail abl e. e conpounds_are _recovere om the reaction

m xture aR@PLIPOTEE UBTRNEE 861 AT sl Y- e Epicagiog 1s S@EI?QrﬁBFié

2009/ 0745 wrRGHY FREOVRLARAILG. BBBication is by by mass-directed preparative HPLC

3, 5- D am no- 6-chl or o- pvrazj ne- 2- carboxyl ic acid

[ 8-13-[ 3- (%glléwh@rﬂélﬁl‘i@lﬁl?o‘ﬂ@ MAHT* $3%¢adli azol - 5- 3] - 12r opi ony}- 1
3,8-triaza-spiro[4.5] dec-(2E)ylidene-amde trifluoroacetate N nethyl

nor pholine (33 1, 0.3 nml) is added to 3-(3-p-Tolyl-[1,2, 4] oxadi azol - 5-
yl) - propi Bwmeplad#d (0.1 nmol), fol l owed by HATU (41.8 mgy, 0.11 mol)

di ssol Ved3,'5nD1aEﬁ_t@ b 81085308 iV LARAIid a AN ER-[1-( toluene 4-sulfonyl)-1H-

3, 5- Di am no-6- chl oro- oyra2| ne-2- carbOxyl IC aC|

[138tremdsipﬂa&qm; =(PE)-ghdedel-ainidgdr ochl ori de (Ex. 38)
(40 mg, 0.1 mmol) di ssol ved in peptlde grade DMF (250 |'). The reaction is
seal ed and shaken overnight at roomtenperature. Purification is by by
mass- di reAtseHltiphe>}ﬁar(Ebluvlee-HE’thlfbnyt d}gby@olbﬁecatrlbd;dyhc gadp@ondy, .08H + 559. 3

CaoTE € ottt AT SR B kRl O Y i iida PRI Y1 & 8ok toadings i 1 o

[ 4.51 decoQdmmyl) |f@ﬂd§kﬁ(}dl@}”& Qﬂuﬁ’orﬁ@ﬂ 3J5Jlﬁz|i}nﬁ% 6 chloro -pyrazine-2- carboxyhc

1- (Tol uene- 3 sul fon 1) -1H-?%rrol e- 3-car box c]' &) 02313:%6 085 nmmol)
in NWP (888d )3 STl P2 B e i e((il P8 1 oadi ng,
0. 24 Mol Jomdl PAdONERLRY norpRbIH QM @fOS mmol) in NMP (1 ml), and the resulting
3, 5- D am no- 6-chl or o- pyrazi ne- 2-carboxylic acid
[ 1, 3, 8-t r Feagipspixteleds laletat(rpEn-tynpefaived- -Thapageon nhytgreoe hiltereil dad ( Ex.  38)
(0.08 mmie)reﬁﬁ]% WhslE] QMLNNH’F()PQJI 8 @lected(plltgﬁe BLdent A dVE 1o ). and
the resulti n% reaction mxture | s shaken at Toom tenperature. The reaction
m xt ure i snd fhetresidags arecburifiné by esisndiretedag bdtativiet LIV he punifiyd  The col | ect ed

filtrate .frﬁct?ogg(é?éqév B‘(grggdluradgra\%légum to afford the title compound; [M+H]* 572.08

Example 148

3.5-Diamino-6-chloro-pyrazine-2-carboxvlic acid [8-[1-(3.4-difluoro-benzyl)-6-oxo-

1.6-dihvdro-pyridine-3-carbonvl]-1.3.8-triaza-spiro[4.5]dec-(2E)-vlidene]-amide

A solution of 1-(3,4-Difluoro-benzyl)-6-oxo-1,6-dihydro-pyridine-3-carboxylic acid
(0.15 mmol) in NMP (0.5 ml) is added to a solution of 3,5-Diamino-6-chloro-pyrazine-
2-carboxylic acid [1,3,8-triaza-spiro[4.5]dec-(2E)-ylidene]- amide dihydrochloride (Ex.
38) (0.049 g, 0.15 mmol) and N-methyl morpholine (0.033 ml, 0.30 mmol) in NMP (1
ml), followed by a solution of HATU (0.11 g, 0.3 mmol) in NMP (0.5 ml). The



and the residues are purified by nmass-directed preparative HPLC. The
purified fractions are evaporated under vacuumto afford the title
conmpound; wplwdjo74832. 08 Exanple 148 PCT/EP2008/067110

3, 5-Di am no- 6-chl or o- p3: razi ne-2-carhbdkylic acid

[8-[1-3, 4-difluoro-benz3-6-oxo- 1,6-dih

pyridi ne- %a@%mmtﬁrelsgsh%k&{ é%@mﬁ&hb&hﬂlré&%ﬁgﬁ@&he ylatGlanglaaide A
solution of 1-(3,4-Difluoro-benzyl)-6-o0xo-1,6-di hydro-pyridine-3-carboxylic
acid (0. Rrifiasy)mass-digered orepayaiyc LgelHegtions Can%mw P@H popduct are

3, 5- Di ami pQrl-thfdugh QCRyf @%{r es (?t%cb@%lm &rt‘;ﬂ(fl and the cartridge is

[1,3,8-triaza-spirof4 N]H yrochlorlde(Ex 38)
(0.049 g, woshey Oérh rlml lh‘yfi hoph an@Me@I@sdumn (omBaoaffetd) in NVP
(1 ), fipldewed M@m ongof HATU (0.11 g, 0.3 mml) in NWP (0.5 nl).
e o 2obB S B B 70000 10" 151 s eacsi on mixture i o Shaken ot

roomtenperature overnight. The reaction mxture is purified by

mass-dire ive HPLC. Fractions containing pure product are

el uted thrﬁgﬁg%lggsggg?gcartrl dges (Biotage 1g/6m cartridge), and the

cartri dgeThese cmshladisy\matnhfl%(']-l (4 M), followed by M NH3 in MeOH sol ution
(4 ) tojafford h Nofe]10]0) + D42, 9- 213 These
conpounds, gnlgnemoé Eloff 8¥nazm- -clrL"ljtiOXVl(I)J ?)Cfl 82E4n(§-p£‘ c}gxrl%()g(% 35 ]1 cid
[8-[4-(3- bh@ny]lelazaatplﬁ){zyB)dec (RBt-ylidghd-athjds,(Bxtr49%z a- spi ro[4 5]

geg_ Bzgn_ ! Ilgl_%gﬁ?oagq 89%{# g%rlaﬁlge g)déléhf%(&%%ﬂm% a@ é -fluoro-2,3-dihydro-indol-

[ 8- [ 4- ( 5- fiyludroso udyreli] -hyij%-@mazldpllre 45 dec-(2E)-ylidene-amide EX 150);

120} S G b st Brarnt eaa i @[%Céff L? 5 (AR sl am de (B

[8-{4- 3 (142 ARIxA O Yol PREMYkyYryl}-1,3, 8 triaza-spiro[4.5] dec-(2E)-ylidene-amide (Ex. 151);

Ei éC_ ( g]E;) i( Pr éﬁ]lénoa%.l %IQE:)(% %&raglfg_%)c?r oxyltlc ac1(% FS (S4p —11Ldazol—3—yl—butyryl)—1,3,8—
3, 5-Di ami mfé@s@lm arsqd@atb(rzmn&nz 268dO@XY1§D; aci d
Ejgc( ?2]54_ I§F| lgé{%énodﬁ]chlgr(% '[E&ra)zllfgg;ca?boiyhg arcllc? i Sglri’let anesulfonyl 2,3-

3, 5- Di am py8rocblor 81 FWBS?(?—'OH@T)Z]’ €3190@%YA-Sir gk fdec-(2F)-ylidene-amide (Ex
[ 8-4-(5- rrethanesulfonyl- -

di hydr o-i heldh - 1yl ) - 4- oxo- butyryl] 1,3, 8-triaza-spiro[4.5]

dec- ( 2E) - yl5sl98RL1 ABIARrd-Ffrazind-23hrboxylic acid [8-(4-benzothiazol-2-yl-butyryl)-
3, 5- Di ani no- 6- chl oro-pyra2| ne- 2- carboxylic acid

[ 8- (4- ben2dsthirszabpipal§id] Beribyyldeng-agid: Eii b%é- spi ro[ 4. 5]

dec- ( 2E) - 3'5' 98REIREIAR - Bi(razﬁlnéé)carboxyhc cid [8 5 dimethylsulfamoyl-2,3-
3, 5- Di ami no- 6- chl or o- pyrazi ne- 2-carb oxyTlc aC|

[ 8- [ 4- ( 5- dihoretonipHelul vi)athoye-betysyl]-1,3,8-triaza-spiro[4.5] dec-(2E)-ylidene-amide (Ex

di hydro-inp ]gjﬂ lyl)-4-oxo-butyryl]-1,3,8-triaza-spiro[4.5]

dec- (2E) -yli'dene-am de (Ex. 155);

3, 5- Di ani ﬁé—lamquamhlpw ayiapige-2-caerobpbiaadic [Sald-(@-oxo-2,3-dihydro-1H-indol-
[8-[4-(2- rvl]- . S~triaza-spiro[4.5]
dec- ( 2E) - 91)7(‘?8 t ey-lgi E%dtr%g(spliogg? aGCS(ZiE yhd‘é%é( Lytde (%X.slj%),

3,5-D ani agi-IeraUmrhc%@hlpw agianee -2-cadrobebydid [Sad (@-dimethylamino-9H-purin-

[8-[4-(6- 9' l[).r%utr}/rl aﬂé,%omgﬁ é%)lro L3 5] dec-(2E)-ylidene-amide (Ex. 157);
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid [8-[4-(2-ox0-3-pyridin-3yl-2,3-
dihydro-benzoimidazol-1-yl)-butyryl]-1,3,8-triaza-spiro[4.5] dec-(2E)-ylidene-amide
(Ex. 158);
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid [8-[4-(2-0x0-3-pyridine-3ylmethyl-
2,3-dihydro-indol-1-yl)-butryrl]-1,3,8-triaza-spiro[4.5] dec-(2E)-ylidene-amide (Ex.
159);



8yl)-butryrl]-1,3,8-triaza-spiro[4.5] dec-(2E)-ylidene-am de (Ex. 157);
3, 5- D am no- 6-chl or o- pyrazi ne- 2-carboxylic acid

[ 8-[ 4- (2-wRa®/qy375di n- 3yl- 2, 3- PCT/EP2008/067110

di hydr o- benzoi m dazol -1-yl)-butyryl ]33 3, 8-tri aza-spiro[ 4. 5]

dec-(2E) -yl i dene-am de (Ex. 158);

3, 5-Di am BgG- Iglacrhrll(QE-Qh]BY(F g%ﬂaﬁﬁea &?Jop(?l)fé/idl& AL ®-0x0-3,32,4,9,10,10a-
[ 8-[ 4- ( 2- oXo0- 3- pyri di ne-

2, 3- di hy dhexahpdrer LH-2yaz3- @mollﬂalzylfq 231) &uiyryli? 8. & piazepairgf.S] dec-(2E)-

dec (2E) yllldquggnmgeléﬁx 159); WO 2009/ 074575 PCT/ EP2008/ 067110 152
Di am no- 6-chl or o- pyrazi ne- 2-car boxylic acid

[ 8 [ 4- (9- 3P BMB-4-chlot@pu@aine-2-carboxylic acid [8-[4-(6-amino-9H-purine-8yl)-

hexahydr o y 8-triaza-spiro[4.5]

hosett- bhﬁ';‘;%ye ﬁé%a@éi%}%(\loﬂ ﬁ%QQE?MI&m@%y& (ko1

3, 5- Di ani Ad-Biagtn o chloye-ayiange2- C@dmlwbtq/sllcud: fa-@ko-4-pyrrolidin-1-yl-butyryl)-

[ 8- 4-(6- y 3 triaza-spiro[4.5]

doce ( 26) - ?1@%8}]9%&%;%%&!4 %?Eg 2)%1@%% lide Ex318)

3, 5-Di ani ad-lBLanmllca6@hlpycr ayianee-2-aeroypbio/hdid [Sa@[d,2,4]triazol-1-yl-butyryl)-

[ 8- (4- oxo rroli.din I_- It L)- . 8-ty aza-spirof 4. 5]

dec- ( 2E) - }/#iﬂg%hazg él%nroo[4 53 < (Z?Z%{c?e%e amlcil'e’ (%X. 16%’),

3, 5- D am Ap-1Bactih®@6-chlpys-agianee-2-@erdypkyidid [SaCrdibenzylsulfamoyl-1-methyl-

Ejgz:g?-Zl[E;L ; é}%{]oléea ﬁgt&gn%ﬁg%ﬁéﬁa splro:l[4%ﬂc§e_c—t(£lil)?‘}%1%_er? —ial;n(?dg ék5164);
FBS( ? gmba,cs-lﬁmﬁhr:lc?mhlpycs pdaniae-2-0aebdx@ky/ddid [Saeh[3-(4-chloro-phenyl)-

- (5-di benzyl sul fa . .
b o o B R b BARYD B miactsiryoofde Wra BB p oS i Er- ami de (Ex.
164); 3, 565} am no- 6-chl or o- pyrazi ne- 2-car boxylic acid

843 hl or o-phenyl ) - | S
[ { 4][ oz 81m<g6§Fﬁor%a%ww}zz%fb§,xgh% 1B marshalestdec- (26) -yl i dene] - am
Ide (Ex. silfih FamdnO=rkd tBYT-Bar671¢-1]308-01R¥ & 5iZd 1S e G 2K OAXWhd | GinAgd UEx.
[8-{4-[(na ht al ene-1 -
sul fonyl a o) nmet hyl ] - benzoyl }-1, 3,8-triaza-spiro[4.5] dec-(2E)-ylidene]-am
ide (EX. 3X66hinis-8cBoddh mﬁe th'aﬂfo%yl@élic@&[gl{@{?r@aﬂ&%%dyg [aoi 4
[8{2[3(4 chl orop henylz 2, 4]
oxadi azol o%djazpl-duwbtagky ﬂ%gﬂm%mrsagav*sﬁldﬁ@( A)glidepscanidellxlp Jene- ani de (Ex.
167); 3, 3:sDbhamines Snehd-8QziRy. Qae%ﬂﬂ)@(y@c&@dF%OPSylﬂrﬁetﬁgi')ﬂpropoxy -benzoyl]-
[ 8- [ 3- ( 3- met hoxy- pr opoxy] - benzoy

] -
1, 3, 8-t ri aBR-gpiza-epino(4]P i%@)e)hdqu dandq Fandefe; (Ex. 168);
3, 5-Di am 83- Iglam"rllcfg Ql_’ll%%'(? g%ljgﬁﬁf 3: cﬁﬁ{o&gi}f@/ \ig Sa(CZ' Bnzotriazol-2- yl-acetyl)-1,3,8-

it smatotes 160

ri aza-sp :

3,5-Di am 0 | .

(8- (2- benggtlrgllagjrz]r&) 5%113)2/(? %ﬁagzé_ %ﬂif%gﬁli(é/ &€ Sa& &nzotrlazol—Z-Yl—acetyl)—1,3,8_
tri aza- spirrasp4pis}(deddec2 By )-yli rejida Xdé7(( . 170);

3, 5-Di am Bashlo zin rho ) |@ i Ly
[8-[4- ( 2- ?"§O 1rao 1r(1:)oX g?l’é]{%ﬁ E razi e% c%ﬁ)oxy?(é/ aci 8af2l isopropoxy-ethylamino)
benzoyl ] - Hzer&pﬁ} tlr3| &maarzsﬁpurdﬁ@ &]cdéE)—;(lR:lEale_ yinidefta] 1amt de (Ex. 171);
‘F85[ g g‘)r(nog)% I?]énl[l &o{) ﬁirla%%f% -car rot))((}?l)l(é/ 2|1C|i(? [ﬁ%—odxo—l—(3—trifluoromethyl—
benzyl ) - 1p&wgli) hy@dlhytﬂly%py(ﬂldnﬁ Beabaoyoply,B J8-ttiady-spBrol 4.5 plza{ 23 Piytidene]-

[ 4. 5] dec- SI%IE(Pe-( )I(‘i 1d7§r)1;e] -

3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid [8-[6-(4-methyl-piperazin-1-yl)-
pyridine-3-carbonyl]-1,3,8-triaza-spiro[4.5]dec-(2E)-ylidene]|-amide (Ex. 173);
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid [8-[3-(4-fluoro-phenyl)-5-methyl-
isoxazole-4-carbonyl]-1,3,8-triaza-spiro[4.5]dec-(2E)-ylidene]-amide (Ex. 174);



(Ex. 172); 3,5-Di am no-6-chl oro-pyrazi ne-2-carboxylic acid

(4-met hyl - pi perazin-1-yl)-

ne-Bocarpomys] - 1, 3, 8-tri aza- spiro[ 4. 5] dec- ( 2E) - y| ipdemPpoososieo ( EX.

3, 5- Di am no- 6- chl or o- pyrazi ne-123 car boxyl i ¢ aci d

4-fl uoro- phenyl ) -5-net hyl - i soxazol e-4-carbonyl]-1,3,8-triaza-spiro

(
SC 6 %EDlaWn'ldj@&ﬁ]]or@-B}Q%né BEXearbbifiic aCYQSZQO[%[ qu&ﬁ%ﬁ?z 008/ 067110

Di am no- 6- chl or o- pyrazi ne- 2- car boxyl | c
[ 3- (142, fﬂ@txﬁ@l)agp_léh)éhmoplonyl }-1,3,8-triaza-spiro[4. 5]dec (2E) ylidene]-amide (Ex.
]oxa¢5 azol -5-yl]-propionyl}-1,3,8-triaza-spiro[4.5]dec-(2E)-ylidene]-
(Ex 175) 3, 5- D am no- 6-chl or o- pyrazi ne- 2-carboxylic acid
(4- ﬁ;SrlPIagm(bﬁ-@bl@m(yylpngﬁé;@yyboxyhc acid [8-[2-(4-trifluoromethoxy-phenoxy)-
ac% )ﬁ]’ %ﬁ'Sa&i%zé nro?‘l-l ﬂ' (ég_ 1%5)6 JAHI&%%!ES] I%m de (Ex. 176);

]-
am no- r 0-'pyr azi ne- car boxy R
[
]

m de
8-[ 6-
yridi
73);

8-[ 3-
4.5]d
53 3,
8-{3-
1,
m

{
2,
d
- [
cet
5-
-{ 4- @,Z ]@mgumqrﬁ@hlpm pmanmq.ZSqayboxyhc acid [8-{2-[4-(2-ox0-imidazolidin-1-yl)-

E] Cah%%‘? 183' § Eﬂé%%%gl?g jjli% %kf??deg%]@émgé tlg(qu} s am de (Ex. 177);
-[ 3 @Jﬁdﬁyhnmcs@xhlpocb phraying-2- carboxyhc acid [8 [ -(3-phenyl-isoxazol-5-yl)-

p

(

o AR S e & =
8 [ | (4lﬁéﬂhamﬁﬂug§b]?y¢ pplaeinyA l2)c-arboxyhc ac1d g]methar:je;ulﬁogl p}ie;lsl)
e %m wndl b BB pPnas s B Y&@@ﬂ G T
2

8- 4- g3l dRovpheriiloyo-phiagineleadboxylic acid [8 4 chloro phenyl)-thiazole-4-
ar bon

LB svendh et R Sl %éﬂgﬁﬁaﬁeéaﬁ& aae REl Ty de (B 1800

8-[2-(5- Hﬁt-lhiyihm@o EJ’ChlfohU«@y’I@Biﬁé Dyarboxylic acid [8-[2-(5-methyl-3-trifluoromethyl-

pypseol ot seel il Tt st bl oL lgec (20 0H el am ce (o

[8-[5-( pyrg"SdIDﬂnﬁ;ﬁd‘BQKhé}o Wadife-2-carboxylic ac1d [ [ -(pyridin-3-yloxy)-furan-2-

car bonyl ] - 1 3, 3 triaza- spl %4 5] dec- i}é ene] am de (Ex. 182);
3, 5- Di am AEPEIEhl-8dorigyasioh ) bleekiy; ek . 193]

[8-[3-(4- g%thMhﬁﬁchE%Kl%LG ByMbihe-2- carboxyhc acid [8 H -(4-methyl-thiazol-5-
propionyl]-1,3,8-triaza-spirof[4.5]dec-(2E)- |dene-amde Ex
3, 5- Di ani AEPEYHt o} -8-pgaapitakt ddeci2yxdane] aerida (Ex."183);

[8-(2-nmeth LDém%(Q@)éhl‘o%ﬂﬁhﬁ@@lﬁrboxyhc acid [8-(2-methyl-5- propyl 2H -p azole
3-carbonyl)-1,3,8-triaza-spi ro[4 5] dec- (2E) -yl i dene] -am d ng

3, 5- Di ani Asatog) s pyazazpine4 Plder(Bbkylidenclaeiide (Ha- [1§43) 2 acet yl am no 3- (4-
I SOpr opox - r E)-ylidene]-amd
M e S R N R o S Sl

[ 8- [ 3- ( cybPDIveRY)Y- ph@[yhsgrolggn}flhhﬁﬁ t)naza spiro[4.5]dec-(2E)- yhdene amlde (Ex.

4- rret hoxyqb %inzoyl] 1,3,8-triaza-spiro[4.5]dec-(2E)-ylidene] -am de (Ex.

186) % am no- 6- chl or o- pyrazi ne- 2-carboxylic acid

[ 8- { 2 [ 4 63; lBLadnm:e&hb]loro -pyrazine-2-carboxylic acid [8-[3-(cyclohexyl-methyl-sulfamoyl)-
benzenesul,f on er -1-vl]- I 3;8-1ri aza-spi .

[4. 5] dec- ?21%) No:{y oeyjl]a ?ﬁ%atélaya(—gg(féﬁ.g%e%—zzll?)—yhgeneﬂ—al%lc% (ER! 1),

3,5-Di am a;S-lBraninrhcmSmhlpyas aznanae 2-caeroxgbiaddid [Sak[d-(3,5-dimethyl-

[8-(3-1H | -pr.o . . .

triaza- Splb?’n(%f%sg]f%qgc) %%?Zlyl I%]eac’g vi} 81rﬁ2'(§ rrﬁg}—(ﬁplrfé%%];dec—(ZE)—yhdene]—amlde

(Ex. 187);
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid [8-(3-1H-indol-3-yl-propionyl)-1,3,8-
triaza-spiro[4.5]dec-(2E)-ylidene]-amide (Ex. 188);

a
[
p
1
[
[
1
[
[
a e
[8-]2-
acetyl
3, 5- Di
[8-{2-
pheny!
3,5-Dia
[8-3-
pr

3, 5- Di
[8-]2-
acety
3, 5- Di
[8-]2-
C 0
3, 5- Di
[

183);

3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid [8-{3-[4-(4,6-dimethyl-pyrimidin-2-
ylsulfamoyl)-phenylcarbamoyl]-propionyl}-1,3,8-triaza-spiro[4.5]dec-(2E)-ylidene]-
amide (Ex. 189);

(Ex. 190);



3, 5- D am no- 6-chl or o- pyrazi ne- 2-carboxylic acid

[8-{3-[4-(4, 6-di net hyl -pyrimdin-2-

yl sul f anoyDRepmemy/scar banoyl | - propi onyl } -1, 3, 8-tri aza- spCraP4003jo6Hacee ( 2E) - v
i dene] - am de (Ex. 189); (Ex. 190); W& 2009/074575 PCT/EP2008/067110 154
3, 5- Di am no- 6- chl or o- pyr azi ne- 2- car boxylic acid

[ 8-[3-(2- 9%0mandifd- chHl%E@BWa'ZEM& 22kboxylic acid [8-[3-(2-0x0-5- trlﬂuoromethyl 2H-

pyri di n- 1y| - propi onyl ] - 8-triaza-spiro[4.5]dec Ildene] am de
(Ex. 191) pyrigng=yh-ieptanyl: 1@%%%@@%% gecy Eh}’lﬂ&ayrar@daéﬁl

[8-[3-(4- §l5| lﬁﬁfﬂ?ﬁ’d 6-chloro-p razme 2 carboxylic acid [8-[3-(4- sulfamoyl
Y 8-triaza-spiro[4.5 - (2E) - Ildene] am de

phenylcarbann pr opi ony
(Ex. 192)ph en3 @mfrmomom |- b8 - inrasiredd.2 dsert Ho riiircs -aui >Jiix 192)

[ 8- (1-benzyl <
car bonyl ) é?f %éénq%f?gbzﬂa SE gle?Q%\]a(Po ylj c a 1d 1 enzyjl -5- oxo %yrfolldlnel393) ,

3,5-Di am mrbﬁmdhl,é;ﬁompw sniiahd S Rlectdth yl¢ned:am@iedEX 9 )

R) -2
[8 tr |(a)za g%lclrglgf{ﬁﬁg}? gRl-oi’J’ gg‘iﬂngg nglr’lbe leA Qc @[&}PE‘%@%{ l%fn?'ﬂo 3-(1H-indol-3-
3, 5-Di am mb~p69m¢ﬂy¢rb3,|6ymaza speeopd. &bilecb@@whderai:amlde (EX 194);
8- 4-
391 4 oto BLYRy PR PR 2t ot Ly llepgeptord oo (e
19 5); 3 5 Y&‘BOXO’%th@E}dﬁh1 Gﬁetfqayar guiofes Pdecd2 BppidencamaiedEx. 195);
8- (1-
byr ol 1 d1 48 SN BBROIOT R e et U b e PO Uhe] - ami de ( Ex.

196); 3, 5yﬂa>1&11mdq@:cﬁbeh3lrlpn G; aet;traaz b6 2- wabm)y;llndeneaamﬂde (Ex. 196);
8- (6-pyr
Lo bonot s 35 i b Rl SRl e 2spthos o4 i i aeidesc 107).
Fé-Si ?E3i_ ??Rmbﬁnﬁhl @ISOtrilt@%ef iq%gdr{lﬁgwe@axmcywdzﬂe@a@medEx 197);
pr opi ony| %531)13 % prchlpxg- BHRFIBE- ok %1@?5&11%%5 %13 @hEPhe-adyicasbampyly .
?85[ ? ?T ﬁ?ﬁn@nt}o; Q'tﬁyi’a%lrﬂﬂ'ﬂdé‘ca(rzmﬁﬁh(dldn@ -@Ridd (Ex. 198);
C or o- pbenz

pyrrol i d| Ae- AR Y b 1|0]f0 Eyrgzleeérqaébpaygfp%%[f%zn I5ffadtorpdeyayri-ahe] - ami de ( Ex.
[139% (3 té I{altﬂﬁigﬁétﬂglltﬁb@h;tlpﬂ QrEpra@Z—ls[ﬂ% [25RE DX lidendAGhflde (Ex. 199);

er u | SOXazo
acetyl ]-133; lélafrw%éa blopg- be[aZFHS]théébO(XZIE) agq [Sg@ndttermuad-iorazol 3o) ;
FBS[Q ?g‘ ARt {??%@%g%%%ﬁﬂ# @ﬁlse&%f}%éﬁhﬁn&cﬁg 200);
pyri di ne éﬁclamwmﬁfhlpr@pmzm? -ararbopyhiotad Bt ele-X 2e)tluprogdway)- ani de (Ex.
[231% 1. ot ﬁ%&g@% 3%'1) nﬁﬁ]h%r%)trpa%ﬁ @@kﬁ;{@ -3 L85 PIMh §-ARU(Ex. 201);
5- car bonyBy5-Riagiig>- ﬁﬁhlaqugtpnlne[lztasqoemhc {XE)S- (At inetbnled-pandie-yl Eriazde?) ;
3, 5 (?[3' g;““ gaﬁaog?l' Q3. HYJZQ%{;[P@ﬂ%T%&éE@%W&@QG 136hi8e (Ex. 202);
aza spBﬁdpmnﬁ}(déf@hl(OZCE))nylklndéft@]boamildmc( EB3x(3-1%0@l)n-3-yl-propionyl)-1,3,8-

‘D am Y 1l nbexy aci d

DA IRy G e B DR RIOR LS
an- 3- ca;suamyilg&a cBl,oBo anaama?.&]arlro(x&ldc ;ﬁjldjﬁcej((ﬂﬁ)eﬂylshkﬂmejl-mm@l—( Ex. 204);
F8 1 o DS R P R SR B G R §yReh-amide (Ex. 204);

b hyBJSdﬁ)ﬂﬁH&héahhmwr)aZlﬂw -3; Brliondy Bz vids [H- floftyl Bl ety 2Exe-tl4-dene] - ani de
(Ex. 205)

L5 2 pon gy Ty Gty AR P A 2 L Gt e AT Rdenet-amide

(Ex. 205);

—hl—|wr—|'l—|

3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid [8-(2-pyrazol-1-yl-acetyl)-1,3,8-
triaza-spiro[4.5]dec-(2E)-ylidene]-amide (Ex. 206);



triaza-spiro[4.5]dec-(2E)-ylidene]-am de (Ex. 206); WO 2009/ 074575

PCT/ EP2008/ 067110 155 3, 5-Di am no- 6-chl or o- pyrazi ne-2-carboxylic acid

[ 8- { 3- chIwoa®/aTei7Toxy- 4- [ 2- (4- PCT/EP2008/067110

met hyl - pi perazin-1-yl)-et hoxy] -benzoyb3-1, 3,8-triaza-spiro[4.5]dec-(2E)-yli
dene] -am de (Ex. 207); 3,5-D am no-6-chl oro-pyrazi ne-2-carboxylic acid

[ 8- (3-1 M 43204andindh- cHl'b@cp AYihd-2JatbRylic acid E%XB -chloro-S-methoxy-4-[2-(4-
triaza-spi ro[4 5] dec- (2E) -yl idene] -am de ( 208

3, 5- Di am Hsthel é’@le@lz’é‘-bylﬁ -shopelengad bbby iri@zaetiep[4- 5]dec (2E)-ylidene]-amide

[8-(1- bengl;}gj bl;j-lmdazole 4-

car bonyl ) - 8-triaza-spiro[4.5]dec-(2E)- Yl i dene] - am de (Ex. 209);

3,5-Di am ﬁé lélaéhrll%ﬁ@ bloye-avianae2-cothopuhsdid [ Sa@Hnifaol b-y-propiatiyhxed,Bi ambda- '

6 X,

t hi onor phgll%Z%-SPImI )- %ec (2t yl1de%e amld‘? ﬁE 12%8)8 triaza-spiro[4.5]dec-(2E)-ylide
ne] - am de3, 5(1Emm112€&6})ch1080 Byr@lllaﬂﬁﬂ?@rl@mm md)ESp@rlammel-IﬂQHméam% ic acid

[8-[4-(to |

butyryl]- %&gglgﬂfi %%théﬁgg}’l r'[og[[glgkﬁédgE yﬁl%neg/ﬁmddeng 2aor% de (Ex. 211) X
3, 5- Di ami ad-lBLanmllc%@hlpycr azuanee 2-agerobyphaddid [Sal2d,1-dioxo-1lambda* 6*-
E:lishg/ér g_ f] rlr??r%}? {3 9 ﬁé)}tyi}ilg}@,ﬁftnaza S erFg4 Sgiec (2E)-ylidene]-amide
[ 4.5] dec- (PZE)ZJQ)LI dene] am de (Ex. 212);

[ 85 ( ? ra]';n d?&g?m%yr%;qo Cc)]ﬁlg é%ﬁr’g%ﬁg%ﬁaﬂf&% J ac1ci: Saﬁ ?oluene 4-sulfonylamino)-
1, 3, 8-tri ba@rydpi,BBfhiabd-gdew 4. Z]H)sc yJE dédelel-amidigE(EX.1);213) ; are nade

Feageant s WrPRTVHETAGr G PArE Searisabt 1ot B as st S ek Bhmier i al 1y

avai | abl edfdropriepgrLolcacdlbsgl)i B8d-thifzS@ub{ DNl dePrEPgliddie panRE (B3t er nedi at e
Conpounds’ The conpounds are recovered fromthe reaction mxture and
purified a5t ng conventional techniques. Exanple 214 1- (3-{2-

[(E)-3,5- @'53101aﬁﬁ)n(66%ﬂl|0% erﬁk’lh@@c@ﬁfo&y&aﬁdﬂ@[&‘BLH?dB&ly'ﬁyrﬁlme& tarbaypzi ne- 2-
carbonylim nol triazenesul fony) - pi per| di ne- 3-carboxylic acid 1-
(3-{2- [(BH fW@F%ﬂFﬁ ﬁéjcﬁcé% o‘fl‘éle‘foragﬁ‘ii%@XZ EHrbonyl i mino]-1,3, 8-triaza-
spiro[4. 5L1@Qﬁzﬁi&%h§ko§@ﬁs%¥ﬂﬁaﬁ%@&ﬂieﬁ4ﬁ §ongl YepRich@rchdidBo-3lieatigoxyl i ¢ acid
et hyl ester (0.29 g, 0.45 mmol) is dissolved in THE ( 4n1) and
2M Li OH ( B:ageangy Wltlﬁﬂw@ppw&aye caelfealic Tnd yeich aw dlglommeariaibsawilpble @5 at r oom
t enper at UFFcpE&H a® dBQHP&H in PetOANBRPAHLALH Qf‘ln'téi'm%@ﬁ%éocé dn@sUhthing sticky
yellow solid is ultrasonicated in water (15 ni) until conplete

di ssol uti ermpotes prd reeovargil drome thetreacppn milsyreaendt Rurdisd wping cnvgagonal The

resul tant, m’“}f" W solid is collected by filtration and rinsed with water to
yield the title conpound; [M-H + 620.1 WO 2009/ 074575 PCT/ EP2008/ 067110
156

Example 214

1-(3-12-[(E)-3.5-Diamino-6-chloro-pyrazine-2-carbonylimino]-1.3.8-triavrazine-2-

carbonylimino]-1.3.8-triazenesulfonyl)-piperidine-3-carboxylic acid

1-(3-{2-[(E)-3,5-Diamino-6-chloro-pyrazine-2-carbonylimino]-1,3,8-triaza-
spiro[4.5]decane-8-carbonyl}-benzenesulfonyl)-piperidine-3-carboxylic acid ethyl ester
(Ex. 128) (0.29 g, 0.45 mmol) is dissolved in THF (4 ml) and 2M LiOH (0.22 ml, 0.45
mmol) added. The yellow solution is stirred at room temperature for 5 hours. On
concentration iz vacuo the resulting sticky yellow solid is ultrasonicated in water (15
ml) until complete dissolution. The pH is adjusted to pH 2 by addition of 1 N HCI.
The resultant yellow solid is collected by filtration and rinsed with water to yield the

title compound; [M+H]* 620.1



Exanpl e 215 2-

[ (E)-3,5-D am no- 6-chl oro- pyrazi ne-2-carbonylimno] -1, 3,8-triaza-spiro

[ 4. 5] decawo-208/wa37Boxyl i ¢ aci d benzyl am de To a sol uti oRCOEPR@8DyT1a0T ne

(0.017 M, 0.254 mmol) in DW (1 m) 186 added 1,1' - carbonyl diim dazol e

(0.03 g, 0.17 mmol) and the resulting solution is stirred at room

tenperature for 45 mnutes. To this is added 5-Di am no-6-chl oro-pyrazi ne-2

carboxylic acid 51 3,8-triaza-spiro[4.5]dec-(2E)-ylidene]- am de

di hydr ochFe#mele 24Ex.  38) (0.05 g, 0.15 mml) and the yel | ow suspension is

A i f Qaraphy

and
Ssirbosgfdach) besizylpinids with MeOH and 7M NH3 in  MeOH affords the

title corrpound as an off white solid; [MtH + 458.1 Exanpl es 216-231 These

conmpounds, nanely 2-

[ (E)-3, 5- "IDpamphI@OGOéhtrawbnpm(@quﬁenlzodéf’rmw imPNG] L3 issvdided &45- spiro

[ 4. 5] deca I

(5. 5 5 B b SRARRG | BE CPRERY! AT e ing Shfon Ssurd grroomy

[ 4. 5] decarempe&tmarfblo&&hmrmtacifd thid is(addtdihBamdinetd-Eldonpt yrddthd-rdol - 5- yl ] - ami de

(Ex. 217)

[ (E)-3,5- Eﬁr%oxyhc agdd i’ Sy e A pdidsrs s dtvdraghiorde B spi r o

[ 4. 5] decaﬂ&)—(o&i@ﬂlﬂdxymbb aad itlek ;&ll()wz-susmeoﬂm heamod yorexdthduys. Penfigdtiam de ( Ex.

218); 2- o . o

[(E)-3, 5- B BFRoPeae APsrpprpmy (halue'calr B 490 AN insvater i b 8pi r o

[ 4. 5] decahglowBd dbarchobk yihd eclaed sin3SCR; 24 clitiap worhovpOehatd) 2oy In] - am de ( Ex.

219); 2- . . : .

[ (E)-3, 5- DISH alow!s chi Woeomronnd asano i iphdsiMid]l: 1% 8- t ri aza- spiro

[ 4. 5] decane- 8-carboxylic acid [2- (3 -benzyl oxy-phenyl )-ethyl] -am de

(Ex. 220):

[ (E)-3,5- B?‘ﬁﬁ?lﬁ%z%é%ﬁ or o- pyr azi ne- 2- car bonyl i m no] -1, 3, 8- tr| aza-spiro

[4.5] decamgesegoﬁgglh}mgyﬁdnqd,am d [2-(5, 6-di net hyl -1Hi ndoI 3-yl)-ethyl]-am de

Ex. 221)

E)-3,5- a @m%%ﬂ@ﬁ? BrolBOmARZHE- chaéawaﬁwq rr-h8jriazagpgotd-ldsarepi r o

5] dgcag%arl%xﬂﬁrmwén‘}laﬁﬁdéjﬁﬂ g phol i n-4-yl net hyl - benzyl am de (Ex.

-3, 5- Bil %%%D@I@HP@C@J%WMZH@ Dcasbeydyqlni-hjriazagpgotd-1ldeanspi r o
] deca%arb%xmrw Itaué}femsérohggm YRR m%wlmqezfgx 223); 2-

Di am no- 6- chl or o- pyrazi ne- 2- car bony |mno-13 triaza-spiro
] dec aaéLE 8- %Emmwrcé1@e1pare(zzm{24ce{rboqmnmqldr %)Sphw;ﬁp)ro@tﬂés@yre phenyl
hy') @%&%ﬁ@%ﬁ@ chi¥B- &%Q%Wé%ﬁﬁ?bf&yaﬁp&()%/ 9@3110 157 2-

- 3, 5- D am no- 6- chl or o- pyrazi ne- 2- carbonyl 1 m no| - 8-triaza-spiro
] decard(E) 8. T Ridvorgi6rahlaaeipardzine(23cBbetivhetitd xy3, ﬁﬁewrsplre{‘lhidﬂqcaam de (Ex.

2-
-3, 5- Elcarbox%hc acl lio(r2 64 (pi)ldrﬂgrzol %henfl &4 pBlo]nanlnld?nEr1Xo]211 3,8-triaza-spiro
] decaaééE)83i:@lratnmny16rc¢11<ao1pdr2[28w(24£an’e¢rtydnwn¢]alphBha:h@rsplroMI jldgropyl | - ami de
226) ;

( ) 3, 5- Bcafboxﬁh%a dhli ogobeﬁf)'rl%xzyl %h -2 ca amlfle Xno%O 1,3,8-triaza-spiro
4. 5] decaaééE) ,5-Diamino-6-chloro-pyrazine-2- carbonyhmmo] 1,3,8-triaza- sp1ro[4 5]decane-

8-carboxylic acid [2-(5,6-dimethyl-1H-indol-3-yl)-ethyl]-amide (Ex. 221);

PONRT O RTRN AT
J'_'JmE”,L\l

\_/\_/ mv

(
[
[
2
[
[
[
[
}-e
[
[
2
[
[4
(Ex
[
[

2-[(E)-3,5-Diamino-6-chloro-pyrazine-2-carbonylimino]-1,3,8-triaza-spiro[4.5|decane-
8-carboxylic acid 4-morpholin-4-ylmethyl-benzylamide (Ex. 222);
2-[(E)-3,5-Diamino-6-chloro-pyrazine-2-carbonylimino]-1,3,8-triaza-spiro[4.5|decane-
8-carboxylic acid 3-benzyloxy-benzylamide (Ex. 223);
2-[(E)-3,5-Diamino-6-chloro-pyrazine-2-carbonylimino]-1,3,8-triaza-spiro[4.5|decane-
8-carboxylic acid (2-{4-|2-(4-fluoro-phenyl)-ethoxy]-phenyl}-ethyl)-amide (Ex. 224);



-carboxylic acid [2-(4,6-dinethyl-|IHindol-3-yl)-ethyl]-amde (Ex. 227);

(E) - 3, 5-Di am no- 6-chl or o- pyrazi ne-2-carbonylimno]-1,3,8-triaza-spiro

] decawe-208/w0a3780xyl i ¢ acid (3-pyridin-2-yl-propyl) - 2eTEP2¢080671208) ; 2-
3, 5-Di am no- 6- chl or o- pyrazi ne- 2-18ar bonyl i m no] -1, 3,8-tri aza-spiro

5] decane- 8-carboxylic acid {2-[4-(4-phenyl -butoxy)-phenyl]-ethyl

am de (g %Zﬁbiangino 6-chloro- pyrazme 2- carbonyhmmo] 1,3,8- trlaza sp1ro£4 .3]decane-

[ (E)-3, 5-D|am no- 6- chl or o- pyr azi ne- 2- car onyllmno - riaza-spiro

3,8
[ 4. 5] decafwartgxglig sk Be-digicehope: P(ﬂﬂfﬂ%h@hﬂk?mﬁkéﬁyl%ﬁét hyl ] - am de (Ex.

230); 2- 2-[(E)-3,5-Diamino-6-chloro-pyrazine-2-carbonyliming]-1,3,8-triaza- sp1ro{4 .S]decane-
[ (E) -3, 5- Di am no- 6- chl or o- pyr azi ne- 2- car bonyl irm'no] -1, 3,8-tri aza- spiro

[4.5] decaﬁ@aff@Xﬂmmw (#ameshpey-paphtiadenpbpibprepeyl-gmidn iix. P26k hyl ] - ami de ( Ex.
231); are) J%aff Bqanﬁ}{o %”ch‘?d?@' 99&2}}1% jOEaQB&W cﬂol f—éma%g% 5 H&BL@C' ng

benzyl am n Frate am nes are ei omrerclally
avai | abl eS@arbgwﬂudmtgl @e(d Ga@medezééﬁ indeal-3-n)ethellsevdé dix. 2Pfeper ati on of

SR %ﬁ@? roaileis gé 6 chms PJER%‘E’&% yRmin Y, LI st SR ah?o]“

m xtures a pur| usi ng nventl ona i'gues SUch
chr omat ogBapibpxylid dadr (aBtpymml,m ﬁebpmbﬂamléfa(tﬁxom&)nd trituration. Exanple 232

3. 5 D am 5nd-chlon 85 PYLAFL G2 Sarboxul e d | Epbenyl TR fanssyl fon 3.8

triaza-spir ene a s
5- Di am no8&adiolkelicoxapd/ R2aj# n@hzn;dmumybh@yamt@l Ea]n;113¢ &t .2Rag a-

iro[4.5 - d hl . . 0.15
oL b S Pt S R R b S s e B8y, %o 50
mml ) ands§- cturboayllitydoahizn(e Hhon &2 - ﬁﬂenyl@eﬂ@l miodg (Eand3d)he yel l ow solution is

stirred a era re for. ou r|f tion b ever se phase
chr onat ogPAPy- | PLOT T HIor R e TR MR b PO Lo BRI T O] owed by
c?;chdandﬁrceﬂﬁalﬂec arca£[2n(4(b%@§rl(2;)y p@hylﬁ)-bﬂlgl VerﬁlhE WOpBand 7M NH3 in IVFOH

affords the title conpound as a SO + 478. 98 Exa es
233-245 TRE Hﬂaﬂarfmyn%}) wﬁ%uﬁa@cgﬁ%m%x légb@/f@#%%bqﬁ@ﬂft@wfd@ 067110
158 3, 5- Dtlﬁrﬂ Pﬂrp@m%rﬂlhék‘ﬁhﬁﬂ@ﬁe%ﬁ‘h&&ﬂﬁﬂ&&}ﬂl}‘ Svadlebld or synthesized as

[ 8- benzenesul fonyl -1, 3 triaza- spiro dec- (éE) yl i dene] - am de (Ex.

233): 3, gespiibge lﬁd hegselint PERPBIALAR O éﬁtg“@é%mn%m

[ 8- (1- met hyhoedd irBElQbf1ifn Sk fuBRMNY purified using conventional techniques such as
1,3,8-triaza-spiro[4.5]dec-(2E)-ylidene]-amde (Ex. 234);

a
- [
4.5
(E)-
4.

%i Hhe compounds are

3. 5- Di ani Aeshehesinaperaphy adirsen ricamisdiogtion angirguration.

[ 8- (1- et hyl - 1Hi ndol e- 5-sul fonyl) -
1,3,8-triaza-spiro[4.5]dec-(2E)-ylidene]-am de (Ex. 235);
3, 5- Di ani F¥28PleAB3r o- pyr azi ne- 2- car boxyl ic acid

[ 8- (7-chl grsonhaRzok - [0

8-triaza- Spl ro_ :

3, 5- Di ami tezéspind|drsddasy VIneng-aprdboxyl i ¢ aci d

[ 8- (2- phenyl - ethanesulfonyl) 1, 3, 8-

To a solution of 5-Diamino-6-chloro-pyrazine-2-carboxylic acid [1,3,8-triaza-
spiro[4.5]dec-(2E)-ylidene]- amide dihydrochloride (Ex. 38) (0.05 g, 0.15 mmol) in
DMF (2 ml) is added alpha-toluenesulfonyl chloride (0.04 g, 0.20 mmol) and
triethylamine (0.02 ml, 0.15 mmol) and the yellow solution is stirred at room
temperature for 2 hours. Purification by reverse phase chromatography (Isolute™
C18, 0-100% MeCN in water -0.1%TFA) followed by catch and release resin (SCX-2)
eluting with MeOH and 7M NH; in MeOH affords the title compound as a yellow
solid; [M+H]* 478.98

Examples 233-245

The following compounds, namely



triaza-spiro[4.5]dec-(2E)-ylidene]-amde (Ex. 237);

3, 5- D am no- 6-chl or o- pyrazi ne- 2-carboxylic acid

[ 8- [ 4- ( 5-wet2ngdlo7@s7phenyl - oxazol - 4- PCT/EP2008/067110

yl met hoxy) - benzenesul fonyl ]-1, 3, 8-trild&&a- spiro[ 4. 5] dec- (2E) -yl i dene] - am de
(Ex. 238); 3,5-D am no-6-chl oro-pyrazine-2-carboxylic acid

[ 8- (4- phepylpandifd- BJCHI‘%E@QF&IZN& 2-carboxylic acid [8-benzenesulfonyl-1,3,8-triaza-

t hi ophene- 3- sul f onyl 8-triaza ro[ 4. 5] dec-(2E) -yl i dene] - ami de (Ex.
239): 3, 5D éﬁd@?fi Johidgteda a@?(nfé%% carboxylic acid

[ 8- (5-cyang:- lglamgl@&m'oro -pyrazine-2-carboxylic acid [8 [ -(1- methyl 1H indole-4-sulfonyl)-
benzenesul fonyl)-1, 3,8-triaza-spi ro[4 5] dec- ( 2E) - dene] -am de "(Ex. 240);

3, 5- Di ani héa%tf@lﬁﬁl@l?lm [hypdezi(Pe-: }Ql-de%@rﬁﬁx@d (IF@S athd [8 [2 (4-chl or o- phenyl ) -
et hanesul g%nly rl?uog-'cﬁl'o}(g §1n§ E'CraP[{o ﬁd %‘?c? [8(«(%%6%{71' ﬁan?(lo'léamsgl?on(yﬁx 241);

35D|amn060 ro- carb I C aci
[ 8- (2- pheiyls- GH-Z@einﬂm]dtaibE eyligene]- amide (Ex. 235);

| f I 4
ool Vo et Rk U RN R A R
et hanesul fronlydryd )11, 3,88r1tlza @m@{‘hﬁ)}dm 5]1dl@c} iR E- ?klZdiéme] am de (Ex. 243);

Fé_Si ?_ ?g‘ gg-zlglta{_nll?q 5 81;11(%}[0" g‘irla%se & ro%ylx Y ac1(?' 86[{‘2 191enyl ethanesulfonyl)-1,3,8-

tetrahydr cnazsegm[Hdl]daaezl?)—)dldleﬂajmyd@ie Ex328Atri aza-spiro[ 4. 5] dec- (2E) -yl i dene
]-am de ( Di ami n chI i-ne rbox lic i

2 d
[8-[2-(3- Eﬁ %lragmb éﬁg Ojfo pyrazine- 9 carboxy ic acuP Yg ﬁlz 5- metgyl%pheny oxalzola—lé?—I
et hanesul flaiylidey Lb&Bndsiili@z - E@Brtﬁ{ufh éi»]rdem daEpEy- lyh@kﬁmp;mmm E;e 20Bx. 245);

o ubnebes B ns PP Ee P e PRk BB B v bR i ites anleh are

ei ther COfH"f@ﬂféhaBllef@Wh)l-i aJslieiagy- spﬁry)vm Bl]els¢ - ya&erfépsﬁardebesal 139);t he section
) rmedi ate ¢o oun S und are recovered from

Pr eperat i
reacf i on %%QPW%%O gﬁglo%a}“iaFlP% qehorglt fc%%@n& FIARD tf%eé #Pgues such as flash

chr omat ogbapbyesulfddyl)r 128 8QRaza- d’pﬁ@[‘&’ﬂﬂ@d 12ES3tidR]-ande tEL.140at i on. Exanpl e 246
WO 2009/ 074575 PCT/ Eﬁéooea/ 067110 159

3, 5- Di ani Ao-BAEkIGP6hisve-ayiarac-3-cariorshisadid B (@-ghrephghdhn y) - 13, 8-tri aza-

spiro [4. %Q@&ul(fé’{@l y1,b danels Mo@ﬁﬂﬂe@?ﬁ 1}’[1@&1@ amlde EX 241);
1- (3, 5-di am no- 6-ch| or o- pyrazi ne- 2 car bo %[ﬁ) I -| sot hi our ea

(1 nt er nediatldiamyor6-higro-pymanerdrhiboayite ari H guzofmidagieshy | - et hyl
) - pi peri diffon$nMl, ﬁgnt%a(sbﬂ%}arﬂ@é@ QEEylﬁMw JCanifle Bix. 541;5)9 mmol ) in propan-2-ol

(50 M) is stirred a ours. The reaction mxture is

concent r aBedDiminaeyblosmayigantLicagpopylic %,Céfl (Bri3-@rehbnvatrbeidlphy (basi ¢
al um na, ch%(é’sh'ﬁ@gl'ﬁs 24 1r%lP4 Iﬁ\*]%l@c ‘gzhél’ le|- Mde?ﬁ’!c (gi );The conpound
urt her by

obtained Is dissol ve recipit addi ng di et hyl
et her. Thé.Sskiperirmé shlorepyraeine- Zmamowlec jasd @aﬁt%trafhd)r@heetﬂn‘r dduiot- i s

‘é"grsrgggngg?e'tﬁhﬁq %h%ﬁuﬁ%ﬂ}s{% Fﬁhﬂ&{y’{}ﬁﬂ?@dﬁlﬁgadsp%%ﬁ |ACHY Nl AR LA deLhe title
244);
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid [8-[2-(3-chloro-phenyl)-
ethanesulfonyl]-1,3,8-triaza-spiro[4.5]dec-(2E)-ylidene]-amide (Ex. 245);
are prepared by an analogous procedure to Example 232, replacing alpha-
toluenesulfonyl chloride with the appropriate sulfonyl chlorides which are either
commercially available or synthesized as described in the section ‘Preperation of
Intermediate compounds’. The compounds are recovered from reaction mixtures and

purified using conventional techniques such as flash chromatography, filtration,

recrystallisation and trituration.

Example 246



Exanpl e 247 3, 5-Di am no- 6-chl or o- pvrazi ne- 2- car boxylic acid

[ 8- (4- met hox~: -benzy)-1 3,8-triaza- soiro [4.5] dec-(2E)-ylidene]-am de

Thi s conpwondoyw4yysepar ed anal ogously to Exanpl e 246 by PCe&{HPa@isg7110

4- am nonet hyl - 1-(1-phenyl -ethyl)-pi pg& i di n-4-yl am ne (Internmedi ate BM

wi th 4-am nonet hyl -1 -(4- nethoxy benzyl) pi peri din- 4 ylam ne (Internediate
| .

acid [8-pvri y
Thi s conpgisyT nckag) ggously to Exanple 246 by repl acing
4- anlnonethyl 1 (1 phenyl ethyl) pi peridin-4-ylam ne (Internedi ate BM
wi th 4-am nonmet hyl -1- pyridin-4-ylmethyl-piperidin-4-ylamne (Internediate
BO) ; [ MrHp-mixture 6f Exddptdiaipg-acidomr pymzs-Bearhpor b2 pBthyhisoteomez ar boxyl i ¢
acid [8-( t i -am de WO
2009/0745§SQE%%?%%2%E%7gB?%%dhh%goa% 9§L%8%§8uk1F?Ppgggpg¥g&%§QﬁPogously to
Exanpl e 24&ldnying @pteaocd]gedil\é)nﬁlrﬁ)grét ¥B/imol) in propan-2-ol (50 ml) is stirred at 80
1- (1- pheny, I p dj e. (
4- am norret? f?} % %OU% elFHe }chnony m&plesrélo?i]‘tc @Jt%‘?é%‘l Zlm?/%%}g% T‘m éprrlrféecﬂ ate BP)
[ M-H] + 44aﬂEmanbhﬁn£5®nﬁhﬁQEMaHhmmnﬁ(bh%ombC@bna@Chﬁta4¢anm@x&b%bmacid
[ 8- cyclohe I th 1.3. tr |az 2 denel.- e This
conpound |§ypﬁ§ba?%n(§ﬁalo J8le lsfrdﬁx(L%P§%§4%]%ygiggfaénaﬁm%%&?g%onethyl
1- ( 1- phenyddiag Hiethy! pihper Thié mpernatanisnleeftl mixewrmedianeteBNpd whd product is
?M?_'lr_n“ Eozg%f’gé}?grﬁgﬂléy‘%l Ogl(e@“ gt% Xrld_ &5 eJr{dg} {’llacllllu%I Befd%d {Henttlt ercrg%gplo?i}lg BQ
' - (3, 5- dhasff-Rdrit6-selid; gNoiI2) 42821 ne- 2- car bon) : |'i mi no) - 8- 8- car box,
azasi 2iro[bic):clo[3.2.1]octane-3,4"'-imdazolidine]-8-carbox):late This
conmpound is prepared anal ogously to Exanple 246 by repl aci ng 4-am nonet hyl -
1-(1- phenﬁkmﬁyhyhy pi peridin-4-yl am ne (Internedlate BM with 3-am no- 3-
am nonet hyl - 8 2. : %md teg% butyI ester
(1 nt er medPacdla) hox acid 1 triaza-
(E) - N- (8- {hkdfh. smawzﬂfb &1@6&@@&&58 azaspiro[bic
[3.2. 11 octane-3,4"'-imdazolidinel -
-yl i dene) - 3, 5-di am no- 6- chl oropvr azi ne- 2- car boxam de Stepl
This compound is prepared analogously to Example 246 by replacing 4-aminomethyl-

1-(1-phenyl-ethyl)-piperidin-4-ylamine (Intermediate BM) with 4-aminomethyl-1-(4-
methoxy-benzyl)-piperidin-4-ylamine (Intermediate BN) [M+H]+ 4435.

Example 248

3.5-Diamino-6-chloro-pyrazine-2-carboxylic _acid [8-pyridin-4-ylmethyl-1,3.8-triaza-

spiro[4.5]dec-(2E)-vlidene]-amide

This compound is prepared analogously to Example 246 by replacing 4-aminomethyl-
1-(1-phenyl-ethyl)-piperidin-4-ylamine (Intermediate BM) with 4-aminomethyl-1-
pyridin-4-ylmethyl-piperidin-4-ylamine (Intermediate BO); [M+H]* = 416

Example 249

3.5-Diamino-6-chloro-pyrazine-2-carboxylic _acid [8-(3-phenyl-propyl)-1,3.8-triaza-

spiro[4.5]dec-(2E)-vlidene]-amide




| odotrinethylsilane (0.23 m, 1.66 nmol) is added to a suspension of
(E)-tent-Butyl 2'- (3,5 -diam no-6-chl oropyrazi ne-2-carbonylimno )-

8- azaspi rwo[2bevye37’d [3.2.1 ] octane-3,4" - imdazolidi nefTareasloonys at e
(Ex. 251) (500 ng, 1.11 mmol) in DCM16LO m ). DVF (5 m) is then added and
the reaction is stirred at roomtenperature overnight. |odotrinethylsilane
(0.5 m) irpisedeedudnd ﬁr%ré@ﬁ%\%&ﬂlet&ﬁEE&ﬁlﬁp]e%4%Qi}C[%Blta&ﬁ§ ahnhilom¥@gLO. The
yellow solid is suspen ed | ected by filtration. The solid is
di ssol ved lilfrphenyl-webobymxeridimttylagree dingsrmsdiare 8ER- »ithafapiiergecteylde8d wi t h
DCM foll nia fractions are
concentra%\%g} g%\?gﬁug(;[ge?lgq‘af Fﬁ%%@%ﬁk?dé?%ﬁfﬂ%l%?élﬁmo N-(8 WO

2009/ 074575 PCT/ EP2008/ 067110 161 azaspiro [bicyclo [3.2. 1

] oct ane- Qam%lglzg@zol i di ne]-2' -yl idene)pyrazi ne-2-carboxam de as a yellow
gum [Mr t ep 2 (E) 3 5 di am no- 6- chI oro- N- (8- azasplro [b| cyclo
[3.2.1 ] odtdadie b~ 3 tboXylic v SYayuloheivhmpeth Baxam de (170
ng, 0.49 (10 M) along with HATU(184 ng, 0.49
mmol ) and™4- - Cld(78 ng, 0.49 mmol). N Methyl norpholine
(160 mM, 1. 45 rrrml) i s added and the sol ution stirred at roomterrperature
over ni ghtT S ¢ t(l‘jlserel 2 t da a Cons Xa T % Varceu 1nEt4Oa?‘n1n£)met% s
added and P]h BPu? on KAs (51 ng?lfl'l m(p'i) )3 p hefor gani c pﬁase is
dried ( |\/@$M}1€Ia7ﬂ}dtmbm®mtdﬁﬁ‘ﬂ-@&mlm Maleumedld?el BM)i wah |4eam1byméﬂhalsh

ol 1 dr [ MRHRC S pingrtt i el BesiTPR5s," @ e o

(E)-3, 5 di am no- N (8- (3-(4-(benz y)pheny) propanoy) -8 azaspiro [bic,

[3.2.1] oc ane ,zgl-l m dazol i di ne]-2' -yl i dene)-6-chl oropvrazi ne- 2-

car boxam E 5-di am no- 6-chl oro-N-(8-azaspiro [bicyclo [3.2.1

] oct ane- 3 EI) mtmu@kamka slidn@]in@ 6-chLderﬂﬁﬂd9w§rbbﬁﬂnﬁms)a$ boxam de (prepared as
descri bed for Ex. ) . %) i ssolved in DVF (8 nl)

al ong wi t AP "B TS | oxy- phenyl ) -pr op| on| c
acid ( 205THE,c091p3818d méﬁared\bwé@dl&ly fﬂ@ﬂi@ﬁ‘lﬁb]@ﬂﬁﬁ l{y@eﬁ@&n@ﬂmnﬂn&aé‘thﬂm

added and the sol ut|Pn stirred at roomerrp rature for ia hour s mxture

is then cont@herhedylinpspdendylamiveac (Mooemae | $Mddedthand OrENinesr ut i on
washed W tRindateeyl-81R0 bidydlo[3The) &faﬂ@@l&rm‘?/ﬁé@ I Salai edrkMaROH) angr
n

concentrat ed. The residué is_dissolved i OH (20 mM) and dry | oaded onto
silica (5IngymedeieiBy) tMeFBr4bly flash chronat ography (Si02, DOM MeQH) gi ves
the title conpound as a tan solid; [MH + 589.20, 591.19 for C i sotopes.

Preparation of Internediate Corrpounds
Example 252

rbo

E)-N-(8-(1H-indole-4-carbonyl)-8-azaspiro[bicvclo[3.2.1]octane-3.4'-imidazolidine]-

Step 1
Iodotrimethylsilane (0.23 ml, 1.66 mmol) is added to a suspension of (E)-tert-Butyl 2'-

(3,5-diamino-6-chloropyrazine-2-carbonylimino)-8-azaspiro|bicyclo[3.2.1]octane-3,4'-
imidazolidine]-8-carboxylate (Ex. 251) (500 mg, 1.11 mmol) in DCM (10 ml). DMF (5
ml) is then added and the reaction is stirred at room temperature overnight.
Iodotrimethylsilane (0.5 ml) is added and the reaction mixture is concentrated in
vacuo. The yellow solid is suspended in DCM and collected by filtration.The solid is
dissolved in 1:1 MeOH/DCM and loaded onto an SCX-2 cartridge eluted with DCM
followed by MeOH and NH3/MeOH. The methanolic ammonia fractions are

concentrated iz vacuo to afford (E)-3,5-diamino-6-chloro-N-(8-



Internediate A

1- (3, 5-Di am no- 6-chl or o- pvr azi ne- 2- car bonyl ) - 2- net hyl - i sot hi our ea

hydr oi odiwe 200/@@¥8/ 074575 PCT/ EP2008/ 067110 162 Met h@dTEPIHIB®cTI00POUNd
is prepared according to Cragoe, Edwdasd J., Jr.; Wltersdorf, Qto W,
Jr.; De Sol nms, Susan Jane. Heterocyclic-substituted pyrazi noyl guani di nes,
and a pha/AResBiciasi3. CABRAs-8 4eimia@sdidine -0y deed by Eind ZkadoRagRIc4 Met hod 2
Step 1 A stirred suspension of 3,5-di am no-6-chl oro-pyrazi ne-2-carboxylic
aci d net hyt 2 gdloar qunsIMy-Hy; 3542, 9 nmol ) in MeOH (500 nl) at 5-10C (i ce-bath)
is treated dropwi se with a suspension of lithiumhydroxide (46.6 g, 1111
nmml) in water (500 m ). The reaction mxture is heated to 50 C for 5
hours thebepdol ed to roomtenperature and stirred overnight. The resulting
precipitaig.ds ] ect i N 48 m.oyen to

af f or d Li% i3&%0‘%?%%‘3?éﬁgﬁ%%&’%P?%d.[%?yrﬁ‘??ﬁgl—]%?%%%%é?ﬁl?%%gﬁ"?"f as the

| it hi um saliden¢)diycanipd2atagoxapidd (170 m8,703pPepmpl)As stissplved! i IBYMENS) onl) of

S- et hyl - i sQ-t hi;0 t ) 0l uaneq( ) is

croatod w'PRE AN KARY FUPRR) 6.0 Rl 12 SuTIR b€l Pu g 0 1)

m xt ur e i sgddedMiithyl @rdrplling|(1d] oarlbthate!)(i8addedgnd 1he soiution stmredre

portion. The _reaction mxture.is stirred at roomtenperat for, hour ,

Phen heat b 6780 e Sin e Fughi e £l PR e Eb el s o fashed

wi th brinelsiehddddomd thhesluden edshedwarh Wa2SOD0 hi)l Tobe eckaainchbhasmic enied at ed i n

vacuo to g, viscous, oil, which crystallised under high vacuumtgq. afford

Vort - auty MBS RotRer e dec g Penctiftiion s BemtMurBirtes S o ‘st en

3 A stirrbDaMAGSPENSi@s tiof tidld ¢dmpstnd as a yellow solid; [M+H]* 494.15, 496.27 for

3, 5-di am np- 6-chl oro- pyrazi ne-2-carboxylic acid (22.6 g, 98.03 muol) in

DMVF (400 if 1% Y reated portionwise with HATU (41 g, 107.83 nmml), under

an inert atnosphere of nitrogen. The reaction mxture is stirred at room

tenperature for 2 hours and then tert-butyl

ani no( met By#pleddet hyl enecarbanmate (20.5 g, 107.83 mmol) is added portion

W se ovelra PalnRLh-&F (108 1 BUYLES xv 1 hR& hon-gi xture is stirred at room

tenperature for a further 1. ours then heat'ed to 50 C and stirred

over ni ght azaypieo P i blogape pygi-trardazolidme e cN¢)br@uoropEaiinerd- Wi t h wat er

and dri ed;A B )@anx{%?uum oven (40C) overnight to afford tert-Butyl

(3, 5-di am no-6- chr or opyr azi ne- 2- car boxam do) (net hyl t hi o) net hyl ene

carbamate; [ M-H] + 361 WD 2009/ 074575 PCT/ EP2008/ 067110
(E)-3,5-diamino-6-chloro-N-(8-azaspiro[bicyclo[3.2.1]octane-3,4'-imidazolidine]-2'-

I &

ylidene)pyrazine-2-carboxamide (prepared as described for Ex. 252) (280 mg, 0.798
mmol) is dissolved in DMF (8 ml) along with HATU (303 mg, 0.798 mmol) and 3-(4-
benzyloxy-phenyl)-propionic acid (205 mg, 0.798 mmol). N-Methyl morpholine
(0.263 ml, 2.394 mmol) is added and the solution stirred at roomtemperature for 6
hours. The mixture is then concentrated iz vacuo. EtOAc (100 ml) is added and the
solution washed with water (100 ml). The organic phase is dried (MgSQO4) and
concentrated. The residue is dissolved in MeOH (20 ml) and dry loaded onto silica (5
g). Purification by flash chromatography (SiO,, DCM/MeOH) gives the title
compound as a tan solid; [M+H]* 589.20, 591.19 for Cl isotopes.

Preparation of Intermediate Compounds

Intermediate A

1-(3.5-Diamino-6-chloro-pyrazine-2-carbonyl)-2-methvl-isothiourea hydroiodide




163 Step 4 tent-Butyl

(3, 5-di am no- 6-chl or opyrazi ne- 2- car boxam do) (et hyl t hi o) net hyl ene

car bamat ew02009743739 mol ) is slurried in DCM (500 m ). PCEAPC®B/0471md , 693
mmol) is dissolved in DCM (100 m ) aesd added dropw se over 45 mins to form
a browmn solution. The solution is stirred at roomtenperature overnight,
after whi ghatdge @ vyellow precipitate has formed. The solid is collected
by filtration, and dried in vacuo to yield the title conpound; [MtH +

261. 1 | nt éhinsamarendss prpprd geadimgitnCiaess Fdwarbbmire Walicasdoen&io est er

Step 1 A @l ptirophs, BEGm Mad. nak et PRubRieedp éziﬁ@yl?miainéspalq{ y THE (1
m ) under an ‘inert atnosphere of argon is treated w th

PS- t ri phepldrphesysisilremposigen gontaingg; { gEP 1 lodd2 nltyige 4To this mixture is
added phthalimde (0.2 g, 1.36 mmol) and DEAD (0.24 m, 1.50 mmol) in dry
THE (4 m) and the reaction mxture is stirred at room tenperature

over ni ght Mctihal 2 esin is renoved by filtration under vacuum and the

filtrate is concentrated in vacuo. Purification of the crude white solid by
chr omat ogbmpHy on silica eluting with 20-50% Et OAc i n i so-hexane (1% TEA)
affords

[ (S) - 5- BeAzyirost yeweirorydlahd douning-6,cBlodo-oxowihe 3-diropdtioadid oiefidbkst@- y| net hyl )
-pentyl]- r } [ P I T, .a \Whi t- tial | i. S0l i d;

[VEH > 49 gclgtgggﬁfiz@ R%‘S%lalﬁh %Q}gw miF$E 810aS (18- MR i€ o ShYS R WilkSw TP

[ (S) - 5- benzyipoxy@aofdohiyhamidnoxitle (4%,Bg, dildk oxrdgl Bindwiryid{S00 ingd bi Rletol - 2-

yl met hyl ) - pent yl ] -car.bam ¢, aci.d rt1butyl ester, (0.63 1.27 nmmol) in DCM
(55 ) A R R R Bhe d b Ry s M ek 8 1 o

6. 35 Mol }tiracddovicheéghtr 8&e trésohingipxdcirieatd is csltdcterlét fidradomomdt drivden at ur e

overnight. A white precinpitate,forns. iGh is renoyed by filtratjon and
emshed-w TS G R TR s 6P SRR 4P i Bl ang

r edi ssol védhium s&XOMi-h38rard);)[Mand- MYOH (2 m ). Undissolved naterial is
removed by filtration and the filtrate is concentrated in vacuo. The

resul tingSeply yellow solid is purified by chromatography on silica eluting
with 10- 50% MeOH in DCM (1% TEA) to afford ((S)-1-Am nonet hyl -5 WO

2009/ 0745A5tiREd siip2id! QZhdyl-ik64hibedez yhlpkate arthg 3yl amindd-ip esitiyte)(7Ear bam ¢

acid tert-butyl ester roil; [MH + 366 St 3 A solution of
(0 1o nmiere SE RO SrOLERS B a Rt HbPEaRte: To O Bamr e, ¢
t ert - but yhmiaste€s ad@d2h-t@t bybdidartvodtd (3.27 BAM adofd iffbhe psriibhedahed dropw se

T i ok R S 2 oML PR 20, Sy The ol ven:

overnight. The organic portion is separated, washed with brine solution, then dried
over Na»SOy4, filtered and concentrated iz vacuo to a viscous oil, which crystallised
under high vacuum to afford tert-Butyl amino(methylthio)methylenecarbamate as a

colourless solid.

Step 3

A stirring suspension of lithium 3,5-diamino-6-chloro-pyrazine-2-carboxylic acid
(22.6 g, 98.03 mmol) in DMF (400 ml) is treated portionwise with HATU (41 g,
107.83 mmol), under an inert atmosphere of nitrogen. The reaction mixture is stirred
at room temperature for 2 hours and then tert-butyl
amino(methylthio)methylenecarbamate (20.5 g, 107.83 mmol) is added portion wise
over a period of 10 minutes. The reaction mixture is stirred at room temperature for a
further 1.5 hours then heated to 50 °C and stirred overnight. The resulting precipitate
is hot filtered, washing with water and dried in a vacuum oven (40°C) overnight to
afford tert-Butyl (3,5-diamino-6-chloropyrazine-2-carboxamido)(methylthio)
methylene carbamate; [M+H]* 361



to afford ((S)-5, 6-D am no- hexyl)-carbam c acid benzyl ester as a yellow
oil; [MtH+ 266 Internediate C A m xture of 4-[4-(2-am no -ethylam no)
-but ~j | -wbheseo7a3td N*1*-[ 4- (4- met hoxy pheny)-but - et h®o®AEP2)03/06T1a0m ne
Step 1 A solution of 4-nethoxyphenylBedryric acid (6.99 g, 36 nmol) in THE
(70 M) is treated with EDCl (7.6 g, 36.9 mmol) followed by

N- et hyl norpholine (9.2 m, 72 wmol). After stirring at roomtenperature
for 1 hour, N-BOC-ethylene dianine (5.84 g, 36 nmol) is added and the
resul ti ngg%b' ¥ture is stirred at roomtenperature overnight. The reaction
is quenched by addition of saturated sodium hydr ogen carbonate sol ution
and ext r afreBun B -Eromo-6-Thleraygriice-gobeiaande)snghelHie) mpthhlengi tric acid
sol uti on, c«gamsm (S T%e@%h@%@sm@d GPRERNIRLEH. ﬂﬂA YACHRL, WBihméR igM  of

sol vent renai ned e suspension is fi Itered to afford

{2-] 4- (4- %@qﬁwﬂyn@r@wmﬂmbwylraylﬂ%dﬁmwlsetoﬁsﬂ‘}i@msmfﬁr@ abiogvmt er t - but yl

ester: as t£,.58| e f £ hich
{2-[4-(4- ?r(g?@xy pea%ndﬁ%y ﬁ%} %rdy an?ﬁﬁtltﬁ“ ﬂy% Verm Fbam ¢ "aci H{lee?t but yl

ester (6 gsllowrp8@piarohys fonmei.y T IsEliq GGOMC)edLhYdétraawn,|ané|dtle¢t7¢mmere of
Argon is ylterd%ﬂgfgeg(ﬂl:ln?# E\/Iw{ Q@olr ane. THF conplex (53.88 m, 1M Borane in

THF) . The’ reaction is heated at reflux for 2 hours and t hen
allowed to cool to room tenperature overnight. The m xture is quenched by
addi tion Pterme@%‘teaﬂd then heated to 70C for a further 2 hours. After

cool i ng to roomterrperature the solvent is renoved in vacuo to afford
{2-]4-(4- xyBlomitbg indnaandbereylhvgler:} - carbamic  acid tert-butyl
ester as a vi scous oil; [MtH + 323 WD 2009/ 074575 PCT/ EP2008/ 067110 165
Step 3 A suspension of {2-[4-(4-nethoxy-phenyl )-butyl am no] - et hyl
}-carbam g tegaid tert-butyl ester (5.85 g, 18.1 mmol) in HBr (30 m of a

48% sol ut i on f for hours.  Af to room
Commer at utdolens LR ERe bR agd A36abanh St L HERNusdleS | o
suspendedideft aEltn&%;eﬁal’td a‘rgdntlﬁheﬁecﬁ ontafllfscxhg??lymlok;ﬁlwllﬂwom &ommnsheld of a
m xture o am no- et y eno N*
1%-[ 4- (4- I?é?fﬁ% %H%wrﬁstur%ﬁfiﬂa ?PB%HH%A%O'} %qaarﬁ fﬁ@OBﬁHQM<%‘% ely 1:1
E g; [ g ( E‘rMHﬂ][l;S@Q&oﬁﬂﬂ d% 3HF ( hﬁﬁl?ﬁﬂjﬁ?gﬂeg&ﬁtlal mixture is stirred at room
Met noxXy_pneny opane I am
(S) - 2- Ani HEPSIAtAE et EF\%WH)IS Eﬁ“thF%E&ﬁ‘ﬂﬁPélopélnﬂ?fe‘ﬁé‘r“éﬂ agd&r ding to the

procedur efidesciicBRdnQRcB398::368PuriMBkiBRGS thelriicQbhitliadl of Physi Cal
Chem stry B, 108(12), 3879-3889; 2004 and is reduced anal ogously t
| nt er medi gltrgm@;tography on silica eluting with 20-50% EtOAc in iso-hexane (1% TEA) affords

[(S)-5-Benzyloxycarbonylamino-1-(1,3-dioxo-1,3-dihydro-isoindol-2-ylmethyl)-pentyl]-

carbamic acid tert-butyl ester as a white crystalline solid; [M+H]* 496

Step 2

A solution of [(S)-5-benzyloxycarbonylamino-1-(1,3-dioxo-1,3-dihydro-isoindol-2-
ylmethyl)-pentyl]-carbamic acid tert-butyl ester (0.63 g, 1.27 mmol) in DCM (5.1 ml)
and EtOH (5.1 ml) is treated with hydrazine hydrate (0.318 g, 6.35 mmol) and the
reaction mixture is stirred at room temperature overnight. A white precipitate forms
which is removed by filtration and washed with DCM (3 x 10 ml). The filtrate is
concentrated i vacuo and redissolved in DCM (15 ml) and MeOH (2 ml).
Undissolved material is removed by filtration and the filtrate is concentrated in vacuo.
The resulting oily yellow solid is purified by chromatography on silica eluting with 10-
50% MeOH in DCM (1% TEA) to afford ((S)-1-Aminomethyl-5-



Internedi ate E 1-(3, 4-Di chl oro-phenyl ) -ethane-1,2-diam ne This conpound is
prepared according to the procedure described on page 907, Method 5 in the
j ournal oWoRbavwoustal Chem stry (1973), 16(8), 901-8. | nPemrpdioatoe71Fo

4, 5- Di am nopent anoi ¢ aci d di hydrochl af4 de This conmpound is prepared
according to the procedure described in "Radiol abeling chelating conmpounds
conpri si nger?z&'io&%ar@(;r@fﬁnnwtp@rn %S@Emﬁ@ﬁ@f@%dtg%&er aER RAP4BIM-page 12,
Internmediate 3. Internedi a Ami no- | - benzpi peri di ne-4-carbonitrile
Step 1 To3@sol ution of anmoni umchl oride (1.73 g, 32.3 nmmol) in water (20
m) is added a 30% ammonia solution (2 m) followed by

1- benzyl - 4- pi peri done. After 20 m nutes sodiumcyanide (1.47 g, 30 mmol)

i s added PPt onwi se over 15 minutes. After stirri ng WD 2009/ 074575

PCT/ EP200@/ 4t he
products grsgﬁlgggr rQ):£1 g’ g§ avﬁ}%%&é@\ﬂwnzyw%w% ("W‘Bm e]alé ’ﬁ/ggsi%ﬁg“? gt ered and
concent r ateedbitpl eswe (524 PUY-6 57 watal)an IfyMdRrionk opwise siithi & el ut i ng

with 50-1 t Nl A Y,
pi peri di n@)g%#)l amsﬁléljgd Wwéﬁgraﬁje%'%q% amélo?ﬂte%lﬁ)rq %#109&{1% tﬁl%%l um ni um
hydr i de (ﬂpzl\ffqrd((“SH§611@n4ncrrhc)xyil readramidbed hylzybesheras aytBowbl;, [Mddlred to 0 C,
under gggon atmosphere is added dropw se 4-am no
nethyl-l- enzyl - pi peridine-4-ylamne (900 ng, 4.18 nmol) in dry diethyl
ether (15 m). The reaction mxture is heated at reflux for 24 h and then
cooled to QC ﬁ\&g\t}%{: (0.25 m) is added foll owed by a 15% aqueous NaCH (0.
25 m) and"FHET&ter (0.7 ™). After warning to room tenperature MySO4
(150 ny) Asniaddedf afidl(Shinimoadh flonind%buti |pihees.ande* 1Seli (dSnalieyr enoved by
suction fiJtration anpd t filtrate evaporated to give an oil. The solids
are extra v -Gt thyl ether (80 m) using a Soxhl et
extractor for 14 hours. The diethyl ether is renoved in vacuo and the two
oils conbined and purified by chromatography on silica eluting with 10-25%
2M anmon in net hanol sol ution in dichl oronet hane to gi ve
151 [AT ?? |A%Hﬁﬁbh-of?t]rﬂ@héﬁl]pg@ry%lﬁﬁ}ﬂhb@&idt6i99%h36 thhﬂ ih 220 ( 7mﬁlgn§rﬁdi2ag e H

- me i oxol a t ho n-pentae i am ne
Step 1 TotrSat("(ilWI‘deFrl%(;( 5%%;;?)9 @mﬁp éa‘éﬁwﬂ? ﬂi‘ﬁ{‘)‘i’ gat assi um

car bonat epfndo3). SAer stirring at room temperature for 1 hour, N BOC ethylene diamine (5.84

g, 36 mmol) is added and the resulting mixture is stirred at room temperature
overnight. The reaction is quenched by addition of saturated sodium hydrogen
carbonate solution and extracted with EtOAc. The organic portion is washed with
citric acid solution, brine, dried (MgSQO4) and concentrated iz vacuo until 25 ml of
solvent remained. The suspension is filtered to afford {2-[4-(4-Methoxy-phenyl)-

butyrylamino]-ethyl}-carbamic acid tert-butyl ester: as a white solid.

Step 2

A solution of {2-[4-(4-methoxy-phenyl)-butyrylamino]-ethyl}-carbamic acid tert-butyl
ester (6 g, 17.88 mmol) in dry THF (60 ml) under an inert atmosphere of Argon is
treated carefully with borane. THF complex (53.88 ml, 1M Borane in THF). The
reaction mixture is heated at reflux for 2 hours and then allowed to cool to room
temperature overnight. The mixture is quenched by addition of MeOH and then
heated to 70°C for a further 2 hours. After cooling to room temperature, the solvent is
removed in vacuo to afford {2-[4-(4-Methoxy-phenyl)-butylamino]-ethyl}-carbamic

acid tert-butyl ester as a viscous oil; [M+H]* 323



100 mmol ) in acetone (200 mM) is added (S)-glycidol (6.5 m, 100 nmmol). The
mxture is heated at reflux for 18 hours. After cooling to room

t enper at LWe 200v7¢355vent i s renoved in vacuo and the resiPduEPR@SHsTIIO®NEd

bet ween Et OAc and water. The aqueous 163 ayer is further extracted twice with
Et OAc and the conbi ned organic portions are washed with water, brine,
dried (M§Q4)y, filtered and concentrated in vacuo . The crude residue is
purified by ash coI umm chromat ography on silica eluting with 1:1

Et OAc/ i soAhusasagion of B HdAdnethoxy-phenyl)-butylamino]-ethyl}-carbamic acid tert-butyl

(S)-3-[4- és%erwc%gg)(YS @rrﬁ)rﬁbfll )it H@?gﬁ%] ofd @mrlgfu%og)'lg'hgite@% reﬁu)‘!\’fUrtZe solid; 1H
NMR ( CDC13) J 8 Hz), 8 (1H, br),
2.58 (1H heypry. Attme@oélzglto tqom jerrrpeeltlgeﬂgy solserses r(egllqvectwvafuo: Eheacrmie), 3.72
(1H, m, ,

6. 82( 2H, d”%r_dﬁg S]SH‘ng%j ad m%gﬂcg‘qdh&e&% a#v% 200! /@«7@1@&7&5@3%” EP2008/ 067110
167 St epnixtTes ¢Sy} 43(2[a4m(1®eﬂuyhlnomy) ted byhgnopirehk §1-1pt‘opathexi-pherdiol  (11.5

g, 50.9 i [AY; p Iuenesul fonate
1. 28 g, "Dkt oo A oo B L ) T e it ur 6
is stirred at roomtenperature for 18 hours and then the sol vent is
renoved 'Pnté’r‘}in% Qe he residue is dissolved in EtQAc (150 ml) and washed
with water, urated aqueous sodi um hydrogen carbonate solution, brine,
dried (MyS04)(4anchaonsenyh ot e fiewme The residue is purified by
chromat ogr aphy on silica eI ut| ng with 1:4 Et OAc/ iso-hexane to 1:1 Et QAc/

i so- hexane to afford
(3-[ 4- (( RS 2; 2mbiorethipk tho ky-pheliybxab pion dmidie iepropacyd ag@bediyd {o-ghe opan- 1 - ol as a

e ]

6.9 Hz), 30802 3B79-0889; 240924d H,r8ducdd d2{1dddubly 14 1ia&plddigpeat , J=6. 8Hz) ,

6.82(2H,d,J=7.4Hz),7.10 (2H,d,J=7.4Hz). Step 3 To

(3-[4-((R -2, 2-di met hyl -[ 1, 3] di oxol an- 4-yl net hoxy) - phenyl ] - propan-1 - ol

(12.2 9, AG&EARkIEI N dry ether (150 ml) is added TEA (12.8 m, 92 mmol).

The mxture is cooled to 0 C and treated dropw se wth methanesulfonyl

chl ori de {g3:3-1chlopmphenylcthangl-digmine on ni xture is allowed to warmto

roomterrperature and then stirring continued for 3 hours. The resulting

m xture i s washed with water (2 x 100 m ), saturated aqueous sodi um

hydr ogencAPBsampPeundys ipraarcdraceqtd i so) Prasrduecotreeicd anase Yo7 Mehed t o gi ve

Met hanesUkfl@meqoﬁﬁﬂaﬁoﬁﬂk(ﬂlc&QlRZhe%ngtr)d eiyhelsy, &1-gi oxol an- 4-

yl met hoxy) - phenyl ] - propyl ester as a |te soI iI'd; 1H NMR(CDC13): 1.39 (3H,

s), 1.43 (3H,s), 2.02 (2H, pent j = 6.9 Hz), 263(2H tr, j = 6.9 Hz),

3.00 (3H, %ern% g@eﬁZH m, 4.05 (1H, m, 4.14 (3h, m, 4. 46 (1H, pent, | =

6.8 Hz), Zj = 7.4 Hz), 7.10(2H,d,J=7.4Hz).
iwlwm

This compound is prepared according to the procedure described in ‘Radiolabeling
chelating compounds comprising sulfur atoms, with metal radionuclides.” EP 300431

page 12, Intermediate 3.

Intermediate G

4-Amino-1-benzyl-piperidine-4-carbonitrile

Step 1
To a solution of ammonium chloride (1.73 g, 32.3 mmol) in water (20 ml) is added a
30% ammonia solution (2 ml) followed by 1-benzyl-4-piperidone. After 20 minutes

sodium cyanide (1.47 g, 30 mmol) is added portionwise over 15 minutes. After stirring



Step 4 Methanesulfonic acid 3-[4-((R)-2,2-dinethyl [1, 3]

di oxol an- 4-yl net hoxy) - phenyl ] - propylester (11.8 g, 34.2 mmpol) in acetone
(200 M) we20e9Es®md with |lithiumbromde (8.9 g, 100 mro)EPased/oshen heat ed
at reflux for 5 h. After cooling to nem tenperature, the mxture is
concentrated in vacuo. The resulting residue is dissolved in EtOAc (150
m), washegd o hBuMeesr (§@mX) 1§Qddgd)a1ndt?ﬁé Pﬂ%duéjcg h@Ex (a0 th BElt@resh and
concentrated in vacuo to gi ve an oi l ificatiaon by chromat ograﬁhy on
silica el otk Aged Wt filieied gnph eqagsuritedirpeng Rugdication by chromatograp

(R -4-[4-(3 mﬁEé)gRﬁ%\gRB{ |5b 1@6%“9?@@@1‘11“3’& ﬂ\ex%ngamde%QZﬁﬁﬁ%§l 1-benzyl- .

PCT/ EP2008/ 067110 3] dioxol ane as a col ourless oi'l which
soIidifieQipeiidiﬂlef\'@DG]{MJfHIZ@@ "(3H, s), 1.43 (3Hs), 2.02 (2H, pent, J =
6.9 Hz), 2.63 (2H, tr, J =6.9 Hz), 3.38 (2H, tr, J = 6.9 Hz), 3.90 (2H,
m, 4.02 (1H, nm, 4.15 (1H, n), 4.46 (1H, pent, J = 6.9 Hz),

6. 82( 2H, dp@p2 4Hz), 7. 10( 2H, d, J=7. 4Hz) . Step 5 A solution of

N- (di phen L ene). AN b i ( ) (12 m)
s treat eﬁov?%ﬂ”(%qeﬂfﬁﬁ?ﬂ(%ﬁﬁ%é%h B SN T, 1 MR B O, (17 3
di oxol ane(1(58nl, @o 163401(1)#@ )mdiem aD@lsgo(nlzzrrmgheemd addﬁdl cbdp\tvxse ®an@o 48% aqueous
NaCH (20 V4 eth i [ Ioride(530 ny,
2 4 mch) tsoﬁ zy] géjufl 1nqu\q X %dadﬂsgaff )ll H} etlﬂ 15

t enper at umia TI-NE taartiot mrxtunags heanteglozrt@efhixyfof o4 hénumhﬂnsco[ﬂe)dttu f)éC |Wadr luted with

DCM (100 dt ort4 Te ani c | ris
nachod wi T EDGs 95 FOERRPOL e Huegsd N F S PR B

concent r atné)d Aiftor waﬁnnﬁg to ddoen &m&tl}m’eMgﬁm .80 gy isfaideell imd tinfedriat DYr aphy  on
silica eluti n \% i SO- ane/ di Ff ¥. et hq1 ,rlo 4:1 iso-hexane/ di et hyl
ether to nw e soli s are remove y suction filtration and the filtrate evaporated to give

2- (Benzhyghi yili n%rsehamreem&té&w(ﬂ& Eafhl&l@ thHﬁtehyek -(EEOlmB]lein@)écgoﬁﬁl'et‘l yl met hoxy)

- phenyl ] pent aneni oil;

di ast er eoPSHE Oﬁi{aéoufeaﬁv g Rty IS(fsin.og ’”i’“ C[@Hﬁe RyO Tolfs 8- 1. 08 (2H,

2)'), i 4515 %cirﬂmnéd ar%d]plrrlﬁedQ)y"c'E}oma%og,g:Qplﬁ}zﬁl mma,elﬁltid%zwﬂlﬁ) 28, 281 10 - 4.22 (2H,
' pen

(2H, d, J= 7awwla7nm'ﬁqoa803mwn4m ?Tborfgl(iéwﬁjo give gppplrbenat oy |

7. 40- 7. 50 pfdillineH-catbo@frilc2ivadH)- d2¢ 7.1 Hz) . Step 6 To a solution of

2- (benzhydryl i dene-am no) - 5-[ 4- ((R) 2, 2-di net hyl -[ 1, 3] di oxol an- 4-

yl met hoxy) - phenyl ] pentanenitrile (7.2 g, 15.5 mol) in THE (50 m) is added

a 2M HO pfiadfhedfa- |l ) - The solution is heated at 40 C for 4 hours and then

allowed to cool to.roomte erature The pH S adj ust ed to. pH 9-10 using

sat ur at ed3ag 5ts 1 sejane-talnpesbove Phelvlit pesangr el -dinmingr gani ¢

solvent is rem)ved i n vacuo. The crude residue is dissolved in EtQAc (100

m ) and washed with water, brine, dried (MyS04), filtered and concentrated

in vacuo. S®hd resulting residue is purified by chromatography

To 3-(4-hydroxyphenyl)-1-propanol (10 g, 66 mmol) and potassium carbonate (13.5 g,
100 mmol) in acetone (200 ml) is added (S)-glycidol (6.5 ml, 100 mmol). The mixture
is heated at reflux for 18 hours. After cooling to room temperature the solvent is
removed i vacuo and the residue partitioned between EtOAc and water. The aqueous
layer is further extracted twice with EtOAc and the combined organic portions are
washed with water, brine, dried (MgSQO4), filtered and concentrated in vacuo . The
crude residue is purified by flash column chromatography on silica eluting with 1:1
EtOAc/iso-hexane to afford (S)-3-[4-(3-Hydroxy-propyl)-phenoxy]-propane-1,2-diol as
a white solid;/H NMR (CDCls): 1.20 (1H, br), 1.85 (2H, pent, ] = 6.8 Hz), 1.98 (1H,
br), 2.58 (1H, br), 2.65 (2H, tr, | = 6.9 Hz), 3.56 (2H, tr, | = 6.8 Hz), 3.72 (1H, m),
3.83 (1H, m), 4.00 (2H, dd, ] = 2.1 Hz, | = 6.5 Hz), 4.09 (1H, br), 6.82 (2H, d, | = 7.4
Hz), 7.10 (2H, d, | = 7.4 Hz).



on silica eluting with 5:1 to 1:1 iso-hexane/ethyl aEtOAc and 1%
triethylamne to yield

2- Am no- SWP4AeEYRY572, 2- di met hyl - [ 1, 3] di oxol an- 4-yl net hoxpCTreevglop7ipent aneni
trile as a colourless oil which solitéifies; iHNVR (CDCL3): m xture of

di astereoi soners 1.39 (3H, s), 1.43 (3H,s), 1.70-1.87 (4H, m, 2.60 (2H,
tr, J =7.1 Hz), 3.62 (1H, br), 3.90 WD 2009/ 074575 PCT/ EP2008/ 067110 169
(2H, m, 4.00-4.18 (2H, n) 4.48 (1H, pent, j = 6.9 Hz), 6.82 (2H, d, j =
7.4 Hz), SERL0 (2H, d, j = 7.4 Hz). [M+H + 305 Step 7 A sol ution of

2- ani no- 5yf,4s) cx.rﬁ).@a,@rgﬁgw ool dhroyohans ol TS oK) Ao

pentanenitrile armoni a 1 n et hanol * sol ut| on (50

m) is p@éé]ééﬂ@hﬁ](bwgﬁdad PV@BE%H&F@@%%FI&W 48w tShnaoRanéy.2ni ckel
Cat Cart  afy;mbho§ F’d&r geg% Q?@ﬁﬂncﬁf %2 H{li‘?riugé 1s§$rrp(ﬂ5t r%@ﬁ: E [£LAje of 1.5

a
m/mn. After 5 ¢ont I nuous cyc e so ereactlon
m xture i $8 bomsend tlxngle salvepasuempeedgiwacuo. The residue is dlssolved in EtOAc

5- 4- (CR) 1202 PLREL M Lo X0l R 40 (L BLORKY b BVl ane- 1. 2- i am

I ne as a ow OI erne
5- (4- Vet heolytigphéniyt,)drisd ivahe-+)1and- cdnasmraed i hazc&oc?dhﬁpwadde ispupfiephy ed
Slnﬁiat?ﬁsijs' %‘oéql% d)lgrr]%P I;Irg%dsl f'%‘:% eluﬁpgévit%elpll% ngané qu% 1 %’téAf/ iso-hexane

4- ( 4- met haxafphrd i§H9-4( Rl—ztmDamnhyl ll,t?.ﬂdaomizdl a{yhndhmdy- Abtnybdpebhpe oy haam ne

Cert - but yFoaERer 53 NG CRUBR Rl iy SR d s o T e ¢

at nospher gemif | aBQXIF]z )| 8.6ad2iggrdy opWiISe, 3.5302 dj AL KW KD, 1.30mkH, 6),13 mmol ).

R AT R s T

quenched vaH K, Wat®24 HzQ. 4 nl) @ 15% NaOH (0.8 m): water (1.2 m) (1:2:3
eq). The resultant mxture is filtered through Celite(r) (filter material)
to remove the inorganic solids and rinsed with MeOH The filtrate is
concentragegiin vacuo, to yield a white solid, which is purified by
chronatograph on s

t th 30% DCM t fford
(1- Ani non%@ﬁ§¥4 H%ﬁgp%%taew fkéjﬁ%&ma@ %MWO@W%W%@@& ol 1?{%&11 + 215,
Step 2 \WO42Q09410ifAR ¢ 2R/ SBRRIORS(IQ6Y TR (14800l oflgitdrahbwisiutane (0. 091 n,

0.67 mmol ) is added dropwi se to a sol utlon of (1-
cooled to 0 °C and treated dropwise with methanesulfonyl chloride (5.3 ml, 69 mmol).

The reaction mixture is allowed to warm to room temperature and then stirring
continued for 3 hours. The resulting mixture is washed with water (2 x 100 ml),
saturated aqueous sodium hydrogencarbonate, brine, dried (MgSQO4) and concentrated
in vacuo to give Methanesulfonic acid 3-[4-((R)-2,2-dimethyl [1,3] dioxolan-4-
ylmethoxy)-phenyl]-propylester as a white solid; 'H NMR(CDCI3): 1.39 (3H, s), 1.43
(3H,s), 2.02 (2H, pent, | = 6.9 Hz), 2.63 (2H, tr, | = 6.9 Hz), 3.00 (3H,s), 3.90 (2H,
m), 4.05 (1H, m), 4.14 (3h, m), 4.46 (1H, pent, | = 6.8 Hz), 6.82 (2H, d, | = 7.4 Hz),
7.10 (2H, d, ] = 7.4 Haz).

Step 4

Methanesulfonic acid 3-[4-((R)-2,2-dimethyl [1,3] dioxolan-4-ylmethoxy)-phenyl]-
propylester (11.8 g, 34.2 mmol) in acetone (200 ml) is treated with lithium bromide
(8.9 g, 100 mmol) and then heated at reflux for 5 h. After cooling to room
temperature, the mixture is concentrated in vacuo. The resulting residue is dissolved in
EtOAc (150 ml), washed with water (2 x 50 ml), brine, dried (MgSQO4), filtered and
concentrated 7 vacuo to give an oil. Purification by chromatography on silica eluting

with 4:1 iso-hexane / EtOAc gives (R)-4-[4-(3-Bromo-propyl)-phenoxymethyl]-2,2-



am nonet hyl - cycl opentyl)-carbamc acid tert-butyl ester (120 ng, 0.56 mol)
in DCM (2.4 mM) and left to stir overnight. The resulting suspension is
guenched woOtbodE@45 (2.4 nl) and concentrated in vacuo POTHEP20E/067110

1- Am nonet hyl - cycl opentyl amine as a déd8k oil, which is used w thout
further purification. Internmediate K (4-((R)-4,5-D am no-penty)-phenol

Steps 1 apfhethl-[1,3] dioxolane as a colourless oil which solidifies; 'H NMR (CDCls): 1.39 )
(R-2-tert- Buto car bonéL am no-5-(4-tert-but O)(%?H: henyl)é)ent anoi c acid
0 pdEEBU

et hyl esté&fhiss 1. &é%ldarléﬁﬂhd 10t b F-d ©0f-” nyong. ;

Ma, Rujiap. j-RBongy) 3@6C{§Hnm Py, @P?ir}‘?-trhpq 18f (11, Rhenys rl(}?%en no Acid
Et hyl esters Chi nese Jour nal anic Chéem'stry (112) 2006, 1694

&1695, reélgéd?-Hgd,EIth?H HygcZ. 10 Wﬂbdlﬁﬂéi{rﬁﬁe With Et hyI Boc D- pyr ogl ut amat e
& Brononet hyl - benzene with 1- Brono-4-tert-butoxy-benzene in Exanpl e 2a,
usi ng preparation steps 2.2, 2.3, and 2.5; [MH + 394 Step 3

(R) - 2-t er beRidt oxycar bonyl ami no-5- (4-tert-but oxy- phenyl ) - pent anoi ¢ acid

ethyl est grsoluﬁl%Z%f QN— (/i1 ?Qenmét% l%ée&?hw?ﬂso%fe\{glq 414115 &? M Jl nwn%q o 1561910 m, 2800

mmol ) and stirr ure ereaC|on|s
concent r atlgdmi)ms wam«bwkbélp) Hif- taﬁlefontoeptpeylétphwwxmbmw B3QR-Gnteghldl Bor d
[(R)- 4 (4-tert-B Y5 phen I ar,bam c_aci t-butyl
Bst er ﬂ]o %gﬁﬂﬁtsf 240 oﬁ)o%utll\gﬁﬁp rfPQ’nd_cooe&tl)O -£anga! aqueousﬁabﬁf
[ (R)- 4 (4¢20emt) -1sButdeckﬁolbh@d)bly)beﬂz—yd:tﬂﬁﬂh&lﬁﬁworbluth)ch]]o*:ldalfbﬁ)mg; 2a¢imandlert - butyl
ester (167 g 458l rrrmli)xi lII\/I %I in Et20 é\‘ﬁ 00 m i{fstirred at room
t enper at uPs! PSS RANURE 15 pIRALO YRR O ZOURTBPLYI a2 ST TR ch i s
col | ect edvigyroubliy lfé @hdas nasxdrava shedd withhD EV2Q 00 anly bl the aqueous portion
(R) - 2- Am no- 5- (4- hydr oxy- phen t anoi ¢ id.amde;, [MH +, 209 Steps To
L eundamat o top kT N L VAT Ryt Sy SR e NGO e - o de
]g 5I Ig, (2;]4 gﬂéredil and %[%icgr(l)tﬂ_dgjﬁi()(?h?t@@ZlS?zgdﬂp)Th;s Srplﬂlg @%ﬂéicms %gﬁﬁlid??b}( éhrBfhahgraphymmol ) ,
ol | owe ert
but yl di WEPM%?IB%%W né 1 b@mae% g’ﬁtgfﬁ)ﬁo *Fﬁé‘e?‘%?(ﬂl‘*tti‘H&@BF%U onis
heat ed at yiéQl 2-@echeHydfylidemd smaoel s hem)ald- em,@h}nxpl gpmxom n?mﬁetm&awer ature.
D|Iut|on th Et20 (200 m) washin vmth gﬁﬁgr and brlne(100

dryi R B@&aneaﬁﬂeaééﬁélé%‘fp 1 TORMR (GR Yiep aswremsomers 39

(R) 2- Ami (HHfsj [1443(63¢{§ bUﬁX\inrhmtéwi 9%'1}%”&&5 st/z)(z}pt&e!]nélﬂomﬁnt anoi ¢ acid

am de; [ M {) solution of (R
-5-[4- (tept B&Hym cﬂ % 1 1m)s H18myA- 6% (AH pﬂbﬁW} 1Hea%ranbt g-9 Hz), 6.82
(2H, d, ] = 7.4 Hz), 7.05 (2H, d, ] = 7.4 Hz), 7.19 (2H, m), 7.35 (2H, tr, | = 7.2 Hz),

7.40-7.50 (4H, m), 7.60 (2H, d, ] = 7.1 Hz).

Step 6

To a solution of 2-(benzhydrylidene-amino)-5-[4-((R)-2,2-dimethyl-[1,3]dioxolan-4-
ylmethoxy)-phenyl]pentanenitrile (7.2 g, 15.5 mmol) in THF (50 ml) is added a 2M
HCI (aq) (5 ml). The solution is heated at 40 °C for 4 hours and then allowed to cool
to room temperature. The pH is adjusted to pH 9-10 using saturated aqueous sodium
hydrogen carbonate solution and the organic solvent is removed i vacuo. The crude
residue is dissolved in EtOAc (100 ml) and washed with water, brine, dried (MgSOy4),
filtered and concentrated in vacuo. The resulting residue is purified by chromatography
on silica eluting with 5:1 to 1:1 iso-hexane/ethyl aEtOAc and 1% triethylamine to yield
2-Amino-5-[4-((R)-2,2-dimethyl-[1,3]dioxolan-4-ylmethoxy)-phenyl]-pentanenitrile as
a colourless oil which solidifies; tH NMR (CDCls): mixture of diastereoisomers 1.39
(3H, s), 1.43 (3H,5), 1.70-1.87 (4H, m), 2.60 (2H, tr, | = 7.1 Hz), 3.62 (1H, br), 3.90



acid amde (7.74 g, 24 mol) in THE is stirred at 5 oC and borane (96 m of
alM solutionin THE, 96 mml) is added. The m xture is stirred at 5 C
until a WoOrD@areyds m xture i s obtained and then stirr ®dT&P200806T110
tenperature for 30 mnutes and 35 C1fr 3 hours. After this tinme, further
borane (24 m of a 1 Msolutionin THE, 24 nmmol) is added and the reaction
is heated Ay r§’)54@0t4){8 3y, h@pms‘.s Hﬁ?_énttﬁl§9ﬁlin%sza(ZHJHtPEW@HE“ on of

bor ane (24 M sol ution in mmi) is added and fhe reaction
heat ed at 738 %ﬂféarJ =a714d“ﬂ4ieﬁMﬂ2121 "W83rs. After this time, the reaction is
cooled to 10 C, and quenched by adding dropwi se to MeOH (50 m) at -5 C
After allow ng to warmto roomtenperature the solvent is renoved in vacuo
to affordS@pZyellow oil. The oil is dissolved in I\/EC]-I (250 m) and SCX-2
silica (1 / R ension is
shaken fog(%ogl’t n%&%mﬁ(l) 59{ ﬁ%%é I'S %th gﬁ%ﬂ,l Pgétt#&}ﬁ@pﬁg?ﬁed w th MeCH
(3 x 100 pégeanenhiake (édggér?@efdmph HTMZIVNH@monlaIvemtml stetien(SPanl) 58 hour s.

Th I §
vacuo to. B HFTRESIRNL MR OR AN A ol iR SobRaoved 10
| nt er medi athgddogempregsBie of, B- i and aél-opelatey()f-lpﬁgﬂ}/gjjn AfhirsS leonpofund i s pr epar ed

Boc- b pyr S EaRr O FL o itk PG Mhasnt PR OREBPue Sl [y + 105

| nt er nedat-¢4MMR)R)2- Dﬁhttthjdt[ﬂ)&] d16x<§14ndq4}dkﬁ@lhmny)abﬁml apmm]mz diighndieccarabamat e To

a solutiop of (4-((R\-4,.5-D,am no-pentyl)-phenol (Internediate K) (775 ng,

1.99 mmF%hti'yﬁﬁ%&lﬁ%w)ﬂPs added triethylanmne (1.14 m, 8.08 mvl) and

a solution of WD 2009/074575 PCT/ EP2008/ 067110 172 di-tert-butyl

di car bona e &“1%‘6%\9 6.08 mml) in DCM (10 m ) and the resulting solution
te

is stirre nperature for 18 hours. The solvent is renoved in
vacuo ang-(thecthesi-guayippeithed 2biiagie omat ogr aphy (Si 02, Et OAc/ i so- hexane)
to afford the title conpound; [MtH + 395 Internmediate N (S )-tert-but~j
5-(4-h, d~ypheny)pentane-1, 2-diyl dicarbamate This conpound is prepared
anal OQOUSWmTc@mbBﬁIQI 1@'@%@%&1 MalogR)sly & TPt dihee 3 ()frreplacmg 3 [4 ((R) 2,2-

hydr oxyphenyl ent 2 dj yl di car te repla Inter te K,
(4- ((R) - 43@1&@9 Yy imerhieiehe R eOPHE D drld-pethoxypheny):
4-((S) -4, ka1 no- pentyl) phenol ; [M+H + 395 Internedate 0 (R)-3-
[4-((R)-4,5-Diam no-pent):1l)- phenoxy] -propane-1,2-diol Step 1

Intermediate J

1-Aminomethyl-cyclopentylamine

Step 1

To a cooled 0 °C solution of (1-cyano-cyclopentyl)-carbamic acid tert-butyl ester (430
mg, 2.04 mmol) in dry THF (4.3 ml) under an atmosphere of argon is added dropwise
1.0 M LiAlIHj (6.13 ml, 6.13 mmol). The reaction mixture is allowed to warm to
room temperature and stirred for 3.5 hours. The mixture is then re-cooled to 0 °C
and cautiously quenched with water (0.4 ml) : 15% NaOH (0.8 ml): water (1.2 ml)
(1:2:3 eq). The resultant mixture is filtered through Celite® (filter material) to remove
the inorganic solids and rinsed with MeOH. The filtrate is concentrated iz vacuo, to
yield a white solid, which is purified by chromatography on silica eluting with 30%
MeOH in DCM to afford (1-Aminomethyl-cyclopentyl)-carbamic acid tert-butyl ester;
[M+H]* 215.

Step 2



Triethylamne (8.37 I, 0.06 nmmol) and (R)-(+)-glycidol (96 |, 1.442 mol)
are added to a solution of (R)-tert-butyl

5- (4- hydrweyepivertyi7spent ane- 1, 2- di yl di carbamate (| nt er medatEP20d8/067A76¢l Ny,
1.20 nmol) in EEOH (5 m) and the red@dting solution is heated at 90 C for
18 hours. The reaction is allowed to cool to roomtenperature and

concentr ai&i@tﬁrﬁetﬂﬁ%ﬂéﬁe @991 fill .87 RihdIYis GHIQNBRLRFEERNY sdISi QPof (1

Et CAc/ i so- hexane) or ds

{(R)-2- teamermedw;lré QR?HSD’II e renis agid 1qri-Rytybesgr di 1y e oy 6 amﬁbMC%enw ]-
pentyl } - car PaN £ dach ¢ L dveliny] Tﬁé[’e@ﬁltl F\’% Mi"s'ﬁu:n81o4ﬁg lefthed with MeOH
{(R)-2-tert-But oxycar bonyl am no- 5- ydroxy propoxy) - phenyl ] - pe
ntyl}- caf%‘éml)caﬂajcﬁoacetnéqatedbm/wuoetgty@ﬂ Mlﬁgmelﬂ’}ylm oppsypming astaidarled with a
sol ution gf 18 hours and then | oaded onto a 1 g
SCX-2 cart rllvgrglgﬂ {/?/ams dﬁﬂhﬁt%ﬁrtgégﬁt%ﬁ%mrﬁ foll owed by 7M NH3 in MeOH (30
m). The NH3 fraction is concentrated in vacuo to give the title conpound,
(R -3-[4- H’%"ﬁ%g am no- pentyl)- phenoxy]-propane-1, 2-diol Internedate H
(R -3-[4- am no pentyl) phenoxy] - propane-1, 2-diol; [ MtH + 269 WO
2009/ 07456((R 2008)-06TdEPhendV3 | nternmedate P (R)-3-

[4-((S)-4,5-D am no- pentyl) phenoxy] - propane-1, 2-di ol This conpound is
prepared anal ogously to Internediate O replacing (R)-tert-butyl 5-

(4- hydr oxg_@llegy@_@ent ane-1, 2- di yl di carbamate (Internediate Mw th

() Ler - R P SRR S L e Rt 400 b1 ekl o G RATRY B
[4-((R) - 4p&paearﬁtmdlngmbhelp)recmheﬂm»fyl])mg @lnnzmlyoﬂlg M4 Rhjierl; hRn@gle

R)-tert - but 4- hen ane-1 Id carb I nt er nedi at e
M (aa6  bob: Jebrtonon P oS DShb A e Rekbt B (Bt (368 g

1OI é3é m_l"[ﬁﬂdurﬂaﬂd)f (ﬂgM@@Berﬁr_sﬁpwpmd;(numG%nw% &1%8s, rlﬁl?laan%gﬁlyfrﬂ&i )- ar eh
added. e reaction i tjrr roomte ature m nutes, then

i | ut ed wPYRENERE (5 Fify! e iad Setet W OBOEREY DR - The
organi c | ay@hs4a&e bifoxebheNat ilMpblans dshe prgatapntstponeen!y ahed.sin vacuo
to give a clear_oil. Purification by chronmatography on a Waters 3000 prep
HPLC syst%’f{{ﬂﬂ Eosor bTM C18 Water/ MeCN +0. 1% TFA) yields a clear oil,
which is dissolved in dioxane (4 m) and treated with 4 M HC in dioxane

(4 nl) and stirred at roomtenperature for 4 days. Concentration in vacuo
af fords aSte@ii te foam which is dissolved in MeOH (3 M) and | oaded onto a

10 g SCX- Qkh ZZ%ENttBﬁtggﬁaMHc}Brﬂﬁo wm&ngo&p-pW [(eﬁpanmc)acﬁ‘ir@hﬂl&tw in MeCH

(60 m). fractions are conbi ned and concentrated in vacuo to give

the title(ld8mpdanennag) ia dissgdvestini 74 NIdi in: MEQHHF Q0 39.280Qtremal dndsterr@

at room temperature for 4 days. The reaction is concentrated in vacuo keeping the

temperature below 30 °C to afford [(R)-4-(4-tert-Butoxy-phenyl)-1-carbamoyl-butyl]-
carbamic acid tert-butyl ester [M+H]+ 364

Step 4
A solution of [(R)-4-(4-tert-Butoxy-phenyl)-1-carbamoyl-butyl]-carbamic acid tert-

butyl ester (167 g, 458 mmol) in 1 M HCl in Et2O (4000 ml) is stirred at room
temperature for 3 days. After this time, a white solid forms which is collected by
filtration and washed with Et2O to yield (R)-2-Amino-5-(4-hydroxy-phenyl)-pentanoic
acid amide; [M+H]* 209

Step 5
To a stirred solution of (R)-2-Amino-5-(4-hydroxy-phenyl)-pentanoic acid amide (5 g
24.01 mmol) in THF (250 ml) is added imidazole (4.90 g, 72 mmol), followed by tert-



5- (4- Met hox) : phenyl ) - hexane-1, 2-di am ne This conpound i s prepared

anal ogously to Internediate | by replacing 4-(4- nethoxyphenyl)-1-butanol
wi th 4- (woebbvawyyhenyl ) - 1-pentanol. Internediate S PCT/EP2008/067110
((S)-4,5-Di am no-pent):l)-carbam c adid benzyl ester Step 1 Concentrated
HC (15 m) is added to a suspension of Na-BOC-NB-Z-L-ornithine (5.00 g,
13.65 mTDb&tyld}n&h?lcﬂlb%ilw}%l@@%oé@a thrhel. Tho resifiin SRURIIAGE MeReg Ut 0 and  the

resulting solution is left to stir at roomtenperature for 6 hours. The

sol vent i & ftehhans %b@/ewl&wei PCPp EPZ008/ tgBrTaE e Diltipeaided2Oh vacuo to
appr oxi mEﬂOMn@Qvag’an%h%ﬁéruz le@@ Ii]rﬁ)’ ar{dllg:%eml@O ), QotLuhl t he
solution turbid. On stirrin white suspensmn orns.” The white

solidis Cwlﬁﬂlte@toeldﬂ lygcuoi ﬂlngsa @nA@}mﬂ) Fheged bwividirestetlvifanydeyer (100 m).

The white ggl hSinodiasy gng H (30 M) and diethyl ether (200 m) is
addedtoB ngetatmelglv\hodﬂ{e I}hlgthat is collected by filtration and

rinsed with d| et hyl ether. The solid is dissolved in DCM and washed with 2
N NaOH (7 tm The organic phase is dried over MySO4 and the sol vent
evapor at e vacuo to yield (S)-2-Anino-5-benzyl oxycar bonyl ani no-

pent anoi ¢ A6jlekisEshR)-2e5heb- 5a§4 @er€BhQUIINRSIS/1 QildnyldxyEphehyB§RntéBoiSt ep 2
(S)-2-Am no- SWb(Fnzyl ox car bonyl am no- pent anoi c gg)l d net hyI ster (2.80 g,

9.99 mmof§da #Wﬁm #vlan 126 isstyred gt SePapddosne St ageMat ur e f or

72 hours. golfféh AL, MmN LS Rlcl STIRVIAR@IREEirted adb y0ess1 AN vacuo to yield
a white solid. The white solid is suspended in diethyl ether before

filtrati oRCHASEIEPYH i tHre yqhstiged 1) than strpsdrs raom s¢egraipre fon 8 ) MID s bani ¢

aci d benzyhg §§t’@rfor §1h§9rs3Aﬁér%1841m&%eﬂb8?aﬁpw| oibéjiﬂ);olﬁt%rp@im c acid
benzyl ester %4 g ) i's suspended in dry THF ?40 m ) and
nymehis

cool ed t oTH, |aéé€(b€ﬁ{dﬁh€|m§é‘i10fhisﬂ1ﬁ%f§@ﬁt 35 tofoard h(oze Altgrthist 2 1 M
sol ution hHleTe!_lﬁIrthgﬁpg‘\:tlmlf ))0%1 e?ﬂ!dlﬂdof J her k&@tl(pﬂtnhﬂjﬂs 24&9%‘6%@2{&1@9 the

suspensi on heated t left to stir at this tenperature for 3
hours. Funrndhee rmrlamées\ftecga@%ﬁcbtaéumeM%bcbtuswdrﬁrutlms b, thegeBtiomriyl ) i s

added ande, SRR AfdChn@0ulieHs LNRIEATRAIRYAS ROH MPArARSs i R | sadded

again. Affer a fi ur at ction mxtur is quenched with
MeOH (40 nllgwinghewsoh venton gmpesdurc el jolvennis uonoedap praxitmatfetda 50 ml . This

is dilute Hth, di.et ether (3 x 100
m). The gelw&ﬁlssfhgl%g ?hé EV%dln% ?}?ezﬁg%&d\tgﬁkh%%h%a@gbghd pr oduct
extract ed016ﬁtrm1cﬂitgfﬁm 0ok id 6ddedi The site sosgasibe ispshalmsfoait&homnbe ned, dried

over NSO4and 1he. SOL V8ISV BRHANGSh MIOFREHE1 b0 Blel L i8ndlh g compound
NH3 in MeOH and shaken for 18 hours. The silica is removed by filtration and the 7M
NH3 in MeOH is removed iz vacuo to afford the title compound as a yellow oil;

[M+H]* 195

Intermediate L

4-((S)-4,5-Diamino-pentyl)-phenol

This compound is prepared analogously to Intermediate K (NVP-QBM333), replacing
Ethyl Boc-D-pyroglutamate in step 1 with Ethyl Boc-L-pyroglutamate; [M+H]* 195

Intermedate M

(R)-tert-butyl 5-(4-hydroxyphenyl)pentane-1,2-diyldicarbamate

To a solution of (4-((R)-4,5-Diamino-pentyl)-phenol (Intermediate K) (775 mg, 1.99
mmol) in DCM (10 ml) is added triethylamine (1.14 ml, 8.08 mmol) and a solution of



Internediate T 3, 5-D am no-6-chl oro-pvrazi ne-2-carboxylic acid

[(S)-4-(4-am no- butyl)-imdazolidin- (2E)-ylidene]-am de WO 2009/ 074575
PCT/ EP20080Q6M1T@s75175 To a suspensi on of PCT/EP2008/067110
(4-{(S)-2-[(E)-3,5-Di am no- 6-chl or o- py> azi ne- 2- car bonyl i m no] -

i mdazolidin-4-yl}-butyl)-carbamc acid benzyl ester (Ex. 5) (0.110 g,

0. 239 MO clluelcaPMal2. 9 18 gt DRUOK [0 ABLMMIAL hagnd 0. 130
0.956 mmol ). The reactlon m xture |s stlrred at roomtenpera ure for 3.5
hours. Me®lpiien igddisgd b redme eapspamsifon! § heyrsi Ty salvew!isicqnmyed purdcrp cat i on by
cat ch andaﬁ@lh%%@ddeqﬁm@ie& W&I%)na%gﬂam%loy tE*aoIX@Qd Raghe! (MR ho MeOH
yields the title compound as a brown oil; [MH + 327.1 Internmediate U

4- Ami no- 4tiderrqopratidpiderli‘di®e- | - car boxyl ic aci d tent - butyI ester Step 1 To
a solution of 4-am no-4-cyano-piperidine-|l-carboxylic acid tert-butyl ester
(11.5 g, 51.0mol) in pyridine (20 M) at 0 Cis added trifluoroacetic
anhydrldell(t@medlamlﬂ slowy and the reaction mxture is stirred at 0 C for
4 h. The § J ] . pshed with brine, dried
over Na2SO& and ' ’ ne dué obtained is dissolved
in DCM and re preci pltat ed by addi ng petrol eum ether. The supernat ant
solvent m xture is decanted and the product is washed again wth petrol eum
et her and dried under vacuumto afford 4-Cyano-4-(2,2,2-trifluoro-

acet yl am mbk-cpimpenndlis pesparalambogybslctodoicdmt dnde-NbuRydterebtiet S5d4- an oi | ; 1H

250 5. 15 ORI B4 259 fytape gt TG ERGR PPUREES Loy e on

of cyano- Bidn2in@-p2ndyl)iphkid mathaloedrinkdiaieriq B-((8)ples-Dii rmeolpea@h) pbxiydlj ¢ aci d
tent-buty Eﬁp (10.0 g, 31.0 nmmmol) in EtOH (150 mM) is added Raney ni ckel
(-1.5 9) MiE!tHe reaction mixture is stirred under an at nosphere of
hydrogen for 3 days. A further quantity of Raney nickel (-1.5 g) is added
and the reactiqn mixture is further stirred for 2 days. The reaction
mxture i t?fiﬂ}ﬂgéﬁf through a plug of CeliteTM (filter material) and the
filtrate [1©)-TeRERMUISADAGIAPIPMRANPhEDxPPERpMAT Adiglomet hyl -4-(2, 2, 2-
trifluoro-acetylam no)-piperidine-l-carboxylic acid tert-butyl ester as a
viscous oil that s used crude without further purification. Step 3

4- Am no- 4gs@piinonet hyl - pi peri di ne-| -carboxylic acid tent-butyl ester WO

2009/ 074575 PCT/ EP2008/ 067110 176
Triethylamine (8.37 pl, 0.06 mmol) and (R)-(+)-glycidol (96 ul, 1.442 mmol) are added

to a solution of (R)-tert-butyl 5-(4-hydroxyphenyl)pentane-1,2-diyldicarbamate
(Intermedate M) (474 mg, 1.20 mmol) in EtOH (5 ml) and the resulting solution is
heated at 90 °C for 18 hours. The reaction is allowed to cool to room temperature and
concentrated i vacuo. Purification by chromatography (SiO2, EtOAc/iso-hexane)
affords {(R)-2-tert-Butoxycarbonylamino-5-[4-((R)-2,3-dihydroxy-propoxy)-phenyl]-
pentyl}-carbamic acid tert-butyl ester; [M+H]* 469

Step 2
{(R)-2-tert-Butoxycarbonylamino-5-[4-((R)-2,3-dihydroxy-propoxy)-phenyl]-pentyl}-
carbamic acid tert-butyl ester (94 mg, 0.201 mmol) is stirred with a solution of 1 M
HCl in Et2O (3 ml) for 18 hours and then loaded onto a 1 g SCX-2 cartridge washed
with MeOH (30 ml), followed by 7M NHj3 in MeOH (30 ml). The NH3 fraction is
concentrated in vacuo to give the title compound, (R)-3-[4-((R)-4,5-Diamino-pentyl)-
phenoxy]-propane-1,2-diol Intermedate H (R)-3-[4-((R)-4,5-Diamino-pentyl)-
phenoxy|-propane-1,2-diol; [M+H]* 269



To a sol ution of

4-am nonet hyl -4-(2,2,2-trifluoro-acetyl am no)-pi peridine-1- carboxylic acid
tert - but yWwoesasn74378 MeCH (70 m ) is added a 30% aqueous PSOIRPRI0SO6TI0
ammonia (70 mM) and the reaction mxtltde is stirred at 80 C overnight. The
reaction mxture is concentrated in vacuo to

4- Am no- 4y afiasetphyl - pi peridine-1-carboxylic acid tert-butyl ester as a
brown oil that is used crude mnthout further purification; [M-H + 230.

| nt er medi dile3-1A-d SBEOLCAR- MR DriopagdyA-digenzoi ¢ aci d

3- Isopropoxypropylanlne (1 1 eq ) |s dlssolved in THE with stirring at room
tenperature. N, N-dllsopropylethylanlne (1 eq.) is added fol |l wed by nethyl

3- (chl or &5iicpmngi)die mramaredawilpepushety, litermpdaiedxsaplasimgrtfxtarr-butysSst i rred at
o0m - eMpeh AL ShEA ggnragyg% BAUREDNAT BALNEAard B GUARGI B 3- vacuo to

yield the cr nterned

3-(3- IsopbeykOnnéﬁmdﬁwmeniéﬁdhddmdﬂﬁn@usbewgmdnn@flHﬁﬁﬁﬂhébén20|c acid (20
g, 145.8 mmol) in THE (300 mM) is heated to 60 Cto forma clear solution.

| - propylisocyanate (14.9 g, 175 mol) is added over 30 m nutes. During

t he addi t Imerntedmt@@Qoduct starts to precipitate. After conplete addition
toluene (300 W), &5, added The reaction mxture ig stirred at 60 C for 4.5
hours. Th Fstirred over ni ght at
roomtenperature. Finally the suspension is filtered and washed with a

m xture Oro%e& bug,hrg malarggﬁeng &tmeh zﬁn#dlprrggu% 1nge Lhigd b (£Q C for 18

hours to -ureid benzol ¢ aci I nt ernedlate X
5- Ox0- 1- ( B%p@ﬁﬁé)mnlolpmdwd)l)fedl@ﬁhc/l@l ﬂ@nﬂear@@aﬂ@o@d& mg,alclHl mstogpnd To a

sol ution of, 5- Oxo-pyrrelid ne- i i y eq.) in dry
OVF 1o adde R Rl Praahg LYo fphistt TR IANGR Gy B T
eq.). Thestire@batroon taipdramuee fos 48 miinntey thn dilmoath wehrpzemat (@9 enlparet ni ght .
PurL L cat Lo B PROTEL YO REPHOLIATE IBSH FEAROBLANAID, (i Tphace
carboxyl|dﬂaﬁmdommnmykdeeweaouf@e@aaeidnhPunﬁtﬁmni@khmnmnoﬁﬁngomm

o TrE ORI PO ik s aBiedr Bl Sout PN REOR tf oG TEALERES” ver i ng
to room t eRRer @t,Witch iIRARESNn iostatE € i aadithfet & hm LvthNui-@oxmd product

extracted |n} ﬁth yl acetate. The organic phase is washed mn}h brine, dried
over ) and stifred at room temperature for 4 days. Concentration 17z vacuo affords a

white foam which is dissolved in MeOH (3 ml) and loaded onto a 10 g SCX-2
cartridge which is washed with MeOH (60 ml) and 7M NH3 in MeOH (60 ml). The
NH3 fractions are combined and concentrated i1 vacuo to give the title compound as a

colourless oil; [M+H}+ 322

Intermediate R

5-(4-Methoxy-phenyl)-hexane-1,2-diamine

This compound is prepared analogously to Intermediate I by replacing 4-(4-

methoxyphenyl)-1-butanol with 4-(4-methoxyphenyl)-1-pentanol.

Intermediate S

((S)-4,5-Diamino-pentyl)-carbamic acid benzyl ester

Step 1
Concentrated HCI (15 ml) is added to a suspension of Na-BOC-N§-Z-L-ornithine
(5.00 g, 13.65 mmol) in 2,2-dimethoxypropane (150 ml). An endotherm occurs and

the resulting solution is left to stir at room temperature for 6 hours. The solvent is then



magnesi um sul phate and the sol vent evaporated in vacuo to yield

5- Oxo-1-(3-pyrrol -1- yl-propyl)-pyrrolidine-3-carboxylic acid. Internediate
Y 2-(3-Iwopoopyhsrarei do)-isonicotinic acid Step 1 To &C3aiPaaoson7iaé et hyl
2- am noi soni cotinate (500 ng, 3.01 mt®) in DV (10 m) is added
triethylamne (1.26 m, 9.03 nmol) and then isopropyl isocyanate (512 ng,

6.02 mol kdu&!ﬁi@n%%ﬂo%@g%xﬁk%@ S'OSmhﬁf@tcﬁé’ch%lrbtl?eO'KiGU AavelRl (J A C for 2

hours. The reaction mxture is diluted wt washed with water (x5),
brine, drthegolutingsohid. SstsoneeHtdarbie swpsioadornehibrabsgsaphy (Si 02,

MeOH' DCM) c&lfeEtQH @Z filtatloR an%QH{sQPWth ‘d[e%ﬂ' Qt)hef ﬁ@@'n@lf@h@'%ﬁ%“sb@d gthyl ester;
[ MFH] + 25 To a solution of 2-(3-1sopropyl-ureido)-isonicotinic aC|d

ethyl est élrSSOG\ZI?@OH O (S mI)ang] dicthy] W@G@QOBnMS) added guipiseipRatkIaNgd (2.5 i)
and the resil fing célf&ﬂalh 'b2 @llﬂrénonsén'd n%gd §Ah d?etﬁyl 'éf?léf Srh%tsolrcPBr@lsE&U&Pr ature.

The sol vent is renove vacuo an [ution 1s added. The
pH of theindgGdbasl whdsd with 231 N@@@d% mll Tlhls |0r83m1LC I:NAan—ISJdrlad]qur Mgy oduct

SXt Lot O hTHR R ALl RO DG GPOLNERL RIS borfAGYR- LS of Ford

2- (3-1sopropyl-ureil I'ni ¢’ aci 224

| nt er medi atrEaeriadld;opt}wbvdt@aastmmlphpldsmﬂn[d@Hé} 230&B8boxylic acid This
conpound is prepared anal ogously to Internediate Y by replacing ethyl 2-

am noi sonicotinate in step 1 with nethyl indol-4-carboxylate; [MH + 247 WO
2009/ 0745%%pRCT/ EP2008/ 067110 178 Internedi ate AA -

4-( 3- Isop BY urei do) - benz i.d This co nal ogously

Co\ Pt or nEUEL TGOV BRIG BEH o PO nt ROT S P ERE o BB ap S i t

met hyl 4- ﬁﬂild’lphﬁiﬁma‘ﬂld; in] MieEHH(2D341) isl shited metioat @npBrature for 72 hours.

6- (3-1sop -urei do)-nicotini aC|d This co red anal ogously

P\ It or AOF R SoparE R s S Re BOHTE st B rﬁ'gt op 1 with

[th ?)2/| l\/g ﬂfﬂ’ﬂtﬂ@(ﬂldCl@Eus@aﬁcﬁd ih Mtﬁ’ﬂyi"etﬁ%befdrﬂtﬁ(&fml a&f(ﬁji&lr;éﬁg 1o }i_lel'?' (S)-4 | f
t hox oX en -acetic aci t ep o a solution o

met hyl 4- AYH 3%3 %éﬁwfa@&t/é%f%(%%%db%z ¢S%frol) in DOM (5 m) is added

D PEA (0.315 m, 1.81 mml), and then MEMC (0.204 m, 1.81 mmol), and the

resul ting reactlon m xture is stirred for 2 hours at roon1tenperature. An
addi ti onaPBértion of MEMC (0.102 mi, 1 mmol ) and of DI PEA (0.158 m, 1

mmol )  ar gspadedno-andrde yI-8a6t) lcﬁfbafﬂlé(ﬁdi'd Eeﬂzgl Slek '(f gdof 7)07ﬁmflﬂbﬂ)t1§'er 16
hours. An addltlonal portion of VEMCI $ mmol ) and of DI PEA

(0.158 n suspengdes f i) dey BHE fifb!) and cooled to 10 °Cin an ice bath under nitrogen.
Borane (28.3 ml of a 1 M solution in THF, 28.3 mmol) is added. The ice bath is

removed and the suspension heated to 70 °C and then left to stir at this temperature for
3 hours. Further borane (28.3 ml of a 1 M solution in THF, 28.3 mmol) is added and
then after an hour the same amount of 1M borane in THF isadded again. After a final
hour at 70 °C the reaction mixture is quenched with MeOH (40 ml). The solvent is
reduced in vacuo to approximately 50 ml. This is diluted with 5 M HCI (100 ml) and
washed with diethyl ether (3 x 100 ml). The aqueous phase is basified to pH12 with
2N NaOH and product extracted into EtOAc (3 x 100 ml). The organic phases are
combined, dried over MgSQO4 and the solvent evaporated in vacuo to yield the title

compound as a colourless oil.

Intermediate T

3.5-Diamino-6-chloro-pvrazine-2-carboxylic acid [(S)-4-(4-amino-butyl)-imidazolidin-

(2E)-vlidene]-amide




and the reaction mxture is stirred for 3 hours. The reaction m xture is
diluted with DCM and washed with 0.5 MHC1, 1 M NaCH and then 0.5 M HC1,
dried (Mp8O4pov/Eamifsconcentrated in vacuo to afford PCT/EP2008/067110

[ 4- (2- Met hoxy- et hoxynet hoxy) - phenyl ] 175acetic acid nethyl ester Step 2 To a
solution of [4- (2-Methoxy-ethoxynethoxy)-phenyl] -acetic acid nethyl ester
(192 ny, 1924685 70ba of A- MO (£33 BlDiainthRElEREr LpYh NROIL b ol imindf1€ Teaction

m xture is stirred for hours at room tenperature. The solvent is

renmoved i Hidaealidinafrollbaey])-qaskdreigacidibssol et (Fr BHOALO and2ddsmed) i t h sat .

aq. NHAC gsohehi OB mid £ded I&%@ﬁ%ah?ﬁ%@%@%‘%ﬁf&% oW 2EHOrh Qi €l d

[ 4- ( 2- Met hoxy- et hoxynet hoxy) - phenyl ] -acetic acid Internmedi ate AD

3- [ 4- ( 2- MetiXoseyis stitneskatreemdsapperpivenior 32 lypire MleOHds eddadtode/ 074575

PCT/ EP200 110, .13 ' : ' p i ~

Internedig%ggﬁéﬁgyﬂ%é Fggkﬁaﬁgg? %ﬁgﬁ{Q%%%?Bﬁggﬁ%%%ﬁ%%%?ﬁ?gzg%Q?F%p 1 wth

met hyl - 3- githAvteP bxandveMyNTip ioMedHavields thattitr qppfioand apeEbBxwWioil; AM+Tdt r ah

pvran-2- )~ et hoxy] - pheny}-propionic acid Step 1 Methyl

3- (4- hydr oxyphenyl ) propi anoate (0.1 g, 0.55 mml) is dissolved in DVF (5

m) and NaH (0.033 g of a 60%dispersion in mneral oil, 0.83 mmol) is

added. Thﬁnl%ﬁﬁﬁliﬁn mxture is stirred at roomtenperature for 15 m nutes

t hen 2-(2- ronet%oxy)tehtrahydro-Z-Fprran (0.1209 m, 0.72 nmmol) is added

and t he rgdgtinost-ami athel-pipedidifie-1{cort®ixilic foat tet:@iduster Di l ution with Et OAc

(50 M), washing with water (25 m), saturated NaHCO3 (25 m ) and brine

(25 m), drying over MgJS04, and concentration in vacuo yields

3-{4-[ 2- ($epriahydr o- pyr an- 2-yl oxy) - et hoxy] - phenyl } - propi oni c acid net hyl

ester as colourless oil; [MtH + 309 Step 2 ..

3 (- 2 ( Tacrsyigng) 5‘9?'5189?%#5&'%@881’?8%;/%%%@}19 P91 prERrBheterddid Sret hy

?gt fﬂr) (0. $2g Igl;élog-iﬁg)yﬁﬁﬁlle)(ZD squiiaswlcvisChdhad MefQtdrfatenit 5nlwaidid2|\(/li\la@ﬂ)80| ution
I s adde nd the resulting solutigon LS Irread at roomtenperature

for 18 hotPl b et oo MRt e 1 AP 10t (8 bt 1 ot argtio SN um

chloride gmhid e 10201, W akhandiextihacded ovat NR,98,QMd ol tited%n 2heuol he

organi ¢ ph sedkfre conb'ne%k gried over gPSO4, the _sol vent renqved in

vacuo to yPersiquselhigipse scdmebihdn 420X auf supresigdats by ¢ petologe

| nt er medi gther. Afhe IJupAni@UF s8lidin it ih@e X re®RBAYhd BFRIREORI wasBEd deaidt P 1 TO

a solution of Methyl 3-(4-hydroxyphenyl)propanoate (0.5 2.77 mmol) in
dry with petroleu¥n ether( and >élried u%ger Vz?/cuzlr?l topafford 4—Cgrano—4—?Q,Z,Z—trifluoro— )

acetylamino)-piperidine-1-carboxylic acid tert-butyl ester as an oil; 'H NMR (ds-
DMSO): 1.40 (9H, s), 1.81-1.88 (2H, m), 2.26-2.32 (2H, m), 2.99-3.15 (2H, m), 3.79-
3.82 (2H, m), 10.1 (1H, s).

Step 2

To a solution of cyano-4-(2,2,2-trifluoro-acetylamino)-piperidine-1-carboxylic acid
tert-butyl ester (10.0 g, 31.0 mmol) in EtOH (150 ml) is added Raney nickel (~1.5 g)
and the reaction mixture is stirred under an atmosphere of hydrogen for 3 days. A
further quantity of Raney nickel (~1.5 g) is added and the reaction mixture is further
stirred for 2 days. The reaction mixture is filtered through a plug of Celite™ (filter
material) and the filtrate is concentrated in vacuo to obtain 4-Aminomethyl-4-(2,2,2-
trifluoro-acetylamino)-piperidine-1-carboxylic acid tert-butyl ester as a viscous oil that

is used crude without further purification.

Step 3

4-Amino-4-aminomethyl-piperidine-1-carboxylic acid ters-butyl ester



DMF (10 m) is added potassium carbonate (0.76 g, 5.55 nmmol) followed by 4-
(brononet hyl ) pyri di ne hydrobromde (0.7 g, 2.77 mmol ). The reaction m xture
is stirrnE028a09/07¢89m t enper at ure overni ght then poured i RCO/ERA08067180 Nl )
and extracted with EtQAc (40 m). TH& organi c phase is washed with brine,
dried (MgSO4) and the solvent renoved in vacuo to yield a dark brown oil.
Chromat ogrgphy (sii@#on ElPAC)- anﬁ'ﬂo%llég@yl4 2,2, 2-trifluoro-acetylamino)-piperidine-1-
3-[4-(Pyridin-4-yl nethoxy) phem/ﬂ@gbo |on|c acid nethyl ester as a

col our | es&arbeyylic ariguieqr-bupyt zstor indMeObb{ Gnb isadlet/ el cRLeBT Selytiondd  Step 2

To a sol ugﬂn%n%f 78 11[11‘51 al(l(PWe' Lgbd?lo% rﬂﬁle[ﬁ‘rg Iﬂsos)ﬁYL)edQl?@UyU ov@frf?%‘ltomhg r@ftign et hyl
ester (0.28 g, 1. 3 mol) m ) room

t enper at umextise igddeenprand lElWO( ®> &Amw 1a@132mﬂﬂm pipenidineHecareeulit i ng
sol ution héd %&Jt b{lﬁ'qj cSUERD gl%B?NOF&[tt &lis Ased\: IJUIdeﬂ(hQ)uF’;Qli‘twgr) drﬁlcgt%ed and

the reaction m x & Stirr urther 1 hour ction mxture is
concent r atMaHi|23Pacuo and the residue is diluted with water (50 nl)

foll owed by Et OAc. The aqueous phase is acidified to pH2 with 1 N HCO, and
extracted with DCM The organi c phase is concentrated to a third of its

vol ume i nIntgraedmtaMti | a white powder precipitates which is collected by

f||trat|o§ L Q. ir(?lo‘;( _t%a tlsufl ovl B”rP%}Jcn%id [ MtH] + 258. 0 I nternedi ate AG
3(4tert‘éuﬁ%yt%rr%@nyqlnel‘ﬁox§ip%€nyﬁ—p- ropionic acid Step 1 To a
stirring solution of nethyl 3- (4 hydroxyphenyl)propanoate (2 g, 11.10 nmol)
in dry 3 room te tur ot assi um carbonate (1.53
o 11 30 Theerr bR G b e i oS R RBREL BT 221706t
The react te(mperamn)éthN dlsopmrpgledlywmlhe nl tdq.pgadded folved bopperyed- and | ef t
stirring fth room qm;eratur& T&F ys. The reaction m xture is poured
into wate H{“j AP ektd At f‘?ﬁ‘“l‘ﬁ BREUETDY Y2 "0d8hed with bri ne,
dried (I\/gﬁaﬁa)eratuﬂelfble:z Bourgbefoey GpRsIatiRGs dvapy@eddar vhwybgidd thepald yel | ow
oi . Flash chromatography (Si02, EtOAc/iso-hexane) yields 3-(4-

tert - But 0?9 Prﬁgﬁ ¥t met hoxy- phenyl) propionic acid nethyl ester as a clear
oil. Step 2 To a solution of

3-(4- tert But ogycar bonyl net hoxy- phenyl ) - propi onic acid methyl ester (2.70
g, 9.17 RterBE (80 m) is added 0.2N lithium hydroxide (45.9 m, 9.17
mol ) at @(ﬁlﬁ%ézhgreﬁm%h&ﬁbﬁd(ture is stirred at 0 Cfor 4.5 hours. 1M

HCO (15 mnm) 1s added and the product is extracted using EtOAc (x3). The
organi c phase is dried (Na2SO4) and concentrated in vacuo to yield a white

sol i d. Flashs c}fehglgﬁrﬁf 99 FRHYen74iSh88 .2 Q%45 NG ol Nn @*ﬁﬂq3@0ml§ hen 20% Et OAc in
CH2A 2) yields 4-tert- But oxycar bon lyI met hoxy ph enil )-propionic acid as a
whi t e sol isdweated to 60 °C to form a clear solution. I-propylisocyanate (14.9'g, 175 mmol) is

added over 30 minutes. During the addition the product starts to precipitate. After
complete addition toluene (300 ml) is added. The reaction mixture is stirred at 60 °C
for 4.5 hours. The heating bath is removed and the mixture is stirred overnight at
room temperature. Finally the suspension is filtered and washed with a mixture of 1:1
THEF : toluene (200 ml). The product is dried at 60 °C for 18 hours to to yield 3-(3-

Isopropyl-ureido)-benzoic acid

Intermediate X

5-Oxo0-1-(3-pyrrol-1-yl-propyl)-pyrrolidine-3-carboxylic acid

Step 1
To a solution of 5-Oxo-pyrrolidine-3-carboxylic acid methyl ester (1 eq.) in dry DMF
is added NaH (1.1 eq.) followed by 1-(3-bromo-propyl)-1H-pyrrole (1 eq.). The

reaction mixture is stirred at room temperature overnight. Purification is by normal



I nt er nedi ate AH WO 2009/ 074575 PCT/ EP2008/ 067110 181

3- (4- Car banoyl net hoxy_phenyl ) -12ropi onic acid This conpound is prepared
anal ogousw9 20@/d7e376r medi at e AG by replacing tert-butyl PCThreensacBi@te in
step 1 with 2-bronpacetam de; [M+H +1880.1 Internediate Al

1-[4-(2- Carbox) ~- et hy) - 12henoxy] - cycl obut anecar boxyl i c acid ethyl ester

Thi s COWDP}M?;Q chRnREERASILd03RAl 99PUs] Y3 bﬁrélnﬁﬁfﬂfgg}ll%ﬁr&@h@y&r epl aci ng
tert-buty - bronpacetate’'in step I

1- br onocyedrbpatisreidaegthdeyicat e; [I\/H—I] + 293.0 Intermediate AJ

2-[4- (2- Car box, may) - 12henoxy] - 2- net hpropionic acid tert-butyl ester This
conpound is prepared anal ogously to Internediate AG by replacing tert-butyl
2- bronpatepdte in step 1 with tert-butyl 2-bronoi sobutyrate. 1H NWVR

( DVBO- db) = nf 3-

2. 75( 2H, tT8 a%coéegghuﬁ% h&”ﬁ%(f@_@)?c) 1%3 ?%rgﬁk %ll_{;roéyé})pyrrohdme carngil(l)c (1H s).
| nt er medi atié makyl 8st¢r4n Wéiﬂ;@x%Mda@Hdﬂyddfétddephenwd)foaébopllscgm@ahh’:l d Step

L 19 =S GRS PP S, 3530 )

mol ) por titonwidseto ctil ecataacthaorrgmiix phuse is \sasbt:d Mtbdbrlat, d¢®zd©vélor 2 hours
ﬁ;})?; \g‘{"ecgéraeesalm sDipLﬂ}ahear}dg tg(e: tsc’)lvenq eva)l&oratgd in vacuo )él?llﬁfj?g 0- 1( %é)grrogh : 502
days. Theykmaptl)-pnrofiditaid-eaibsxgdidaoied to cool to room terrper ature and
poured into water (50 m) and the product is extracted with diethyl ether
(3 x 30 m). The organics are combined, dried (MyS04) and the sol vent
renmoved Imervigediaee YO give a yellow oil. Purification by flash

chr omat ogra Et QAc/.i So- heéane) yi el ds

3-(4-Hy L tert-butyl ester as a colourless oil.
1H NI\/R( DIVBOd6) 9.1 (1H, s), 7.0 (2H, d, j = 8.45), 6.65 (2H, d, j =
8.45), 2. ; EZH t,J=7.28), 2.4(2H,t,J=7.28),1.4(9H,s). Step 2 WO

2009/ 0745 / EP2008/ 067110 182 To a sol ution of

- (4- Hydr OW-aF&BRﬂBJ&Sh)of BthOP2-@iifoiR6icdiih /6 {500uhY|3.@Shalol)id TOMF4 GRAngol ) in
dry DVF ( (?egi % roomtenperature under argon is added pot assi um

car bonat eadded tgothylammnesd- 2o, ?Oﬁdvmauead‘dtfbe%@wpylb%mee@é%éng(o 43 i,
4.50 mol § pangmbherhe @aGioh M x X isWeSred $n S hiidrb @Gyl 14000 b eIReEAL ur e. The
reaction mxture is diluted with EtOAc and washed W|th water, dried
(MySO4) anbe Epsisr aieerciindfuediwith ST Ae) washed phpvater (x5), brine, dried

(MgSO4) and concentrated in vacuo. Chromatography (SiO,, MeOH/DCM) affords

2-(3-Isopropyl-ureido)-isonicotinic acid ethyl ester; [M+H]*+ 252

Step 2
To a solution of 2-(3-Isopropyl-ureido)-isonicotinic acid ethyl ester (130 mg, 0.52

mmol) in MeOH (5 ml) is added 2 M NaOH (2.5 ml) and the resulting solution is
stirred for 1.5 hours at room temperature. The solvent is removed iz vacuo and sat.
aq. NH4Cl solution is added. The pH of the aqueous phase is adjusted to 1 using 1 M
HCI and the product extracted into EtOAc, dried (MgSOy4) the solvent removed in

vacuo to afford 2-(3-Isopropyl-ureido)-isonicotinic acid as a white solid; [M+H]+ 224

Intermediate Z

1-Isopropylcarbamoyl-1H-indole-4-carboxylic acid

This compound is prepared analogously to Intermediate Y by replacing ethyl 2-

aminoisonicotinate in step 1 with methyl indol-4-carboxylate; [M+H]+ 247



colourless liquid. Purification on a Waters 3000 prep HPLC system (C18,
MeCN wat er) vyi el ds 3-(4- Met hoxycar bonyl net hoxy- phenyl) -propionic acid
tert - but ZWoesedn74:1s a pale yellowoil. Step 3 To PCT/EP2008/067110

3- (4- Met hoxycar bonyl met hoxy- phenyl ) - pf®pi onic acid tert-butyl ester (0.097
g, 0.33 mmol) is added a 90% solution of TFAin DCM (2 m) and the
resulting solution is stirred at roomtenperature for 1 hour. The sol vents
are renoved in vacuo to yield

3- (4- Vet hbxgrowdizongA et tﬁobsyprpmelﬂybl)dc)bbmzmmmd acid as an of f-white powder;

[ MtH- 18] + 6 r ropi oni c
acid To aTﬁlgl?JotQ]lJ[J i IQES‘(QJ §&} r%i%ha%ﬁ g%é&%?‘ﬁ%(&lo%gng?@' ¥'];63‘cf}? %E%Jﬂ &, 1.125
mol ) DCIVIam(nl)BOHiC))tlmeBe added! Witdmmhﬂy‘l’ramnnb@yoitd;i (MerH113370mg, 1.125 mmol)
and propanol (3 m, 40.1 mmol). The solution is cooled to 0 oC and

di cycl ohexyl carbodiimde (232 ng, 1.125 mml) is added and the resulting
sol uti on ImerstedtatecB at6o-(B-1€opropyl-Bceido)nitodmicaril 2 hours at room tenperature.
Concentration in vacuo affords a white solid which is suspended in Et20
(50 mM) and filtered to renove any insoluble material. The filtrate is

concentrafgd édinpta@dOis afdpqeed iafnhl@gblilsw t@)’lnfeﬁh@cﬁ"@ﬂe 0gr &phypldcHidD2ihyl 2-

Et QAc/i so-hexane) . affords the tit npound. | nternedi ate AM

3- [ 4- ( 2- ECREACRICHERALS 1) steph b Ry %qt{»ﬁ 60%%0%16%1%|¥+58n%%nd i s prepared
anal ogously to Internediate AL repl acing propanol with ethanol.

I nt er medi ate AN WD 2009/ 074575 PCT/ EP2008/ 067110 183 3-[4-(2- Met hoxycar bon
yl ) - phen] Imeaisdisgs /éCa&MZWt%owmﬁﬁth%m@wﬂ@aetm&dogous| y to

Internmedi ate AL replacing propanol with nethanol. Internediate AO

1- (2- Phenox) ~-et hy) - 1H i ndol e- 4-carboxylic acid Stepl NaH (60% di spersi on
in mnerabtepill, 68.5 ng, 1.71 nmol) is added to solution of nethyl

i ndol e- 4-gar l%;/F %Ph sul ting
SUSpenSI Oﬁgl §8§}t¥1ioﬁr eﬂj(ea}%h rﬁgdrO%gé}%e%qu?%L% %d(;br m nﬁo 1# Zgn{l)ﬁl s tine
(2- br onnstalddxq/DHtfé‘n(@eﬂé 10R 9B Ingmoll, :4814thnrrrME)MCls (Oa{dled], érﬁd ihinel)ysalcti on is
stirred al e LOAMmt ren?er al u){tgref stlrre% for BE) sDtl Utl an erat hreE QA (50 m) and
washi ng vmht Wat e B 23 satura e'tlf (@S nlil) and brine (25
m ), dryi addioved pMys@hf MEMCI (0.102 ml, 1 mmol) and of DIPEA (0.158 ml, 1 mmol)

are added, and the reaction mixture is stirred for a further 16 hours. An additional

portion of MEMCI (0.102 ml, 1 mmol) and of DIPEA (0.158 ml, 1 mmol) are added

and the reaction mixture is stirred for 3 hours. The reaction mixture is diluted with

DCM and washed with 0.5 M HCI, 1 M NaOH and then 0.5 M HCI, dried (MgSOy4)

and concentrated in vacuo to afford [4-(2-Methoxy-ethoxymethoxy)-phenyl]-acetic

acid methyl ester

Step 2
To a solution of [4-(2-Methoxy-ethoxymethoxy)-phenyl]-acetic acid methyl ester (192

mg, 0.76 mmol) in MeOH (3 ml) is added 2 M NaOH (3 ml). The reaction mixture is
stirred for 16 hours at room temperature. The solvent is removed in vacuo and the
residue dissolved in EtOAc and washed with sat. aq. NH4Cl solution, dried (MgSQO4)

and concentrated in vacuo to yield [4-(2-Methoxy-ethoxymethoxy)-phenyl]-acetic acid

Intermediate AD

3-[4-(2-Methoxv-ethoxymethoxv)-phenyl]-propionic acid




concentration in vacuo and purification by chromatography (Si02,

Et QAc/i so- hexane) affords 1-(2-Phenoxy-ethyl)-1Hi ndol e-4-carboxylic acid
met hyl eswerpoyavkidfs+ 296 Step 2 1-(2-Phenoxy- et hyl) - 1HPChdPR@sdeéiar boxyl i c
acid nethyl ester (185 ngy, 0.626 mol1y9is suspended in a m xture of MeOH
(3 mM) and 2 MNaOH (2 ml). The suspension is stirred at roomtenperature
for 2 houmis cdidboldd Hiptepafeda@dRo AN NRrhEAGHEI ALY feplfBRlLInAL-60 C for 1
hour . The reaction is allowed to cool to roomtenperature and diluted with
sat . NHAChyderuicavlaqetae i syep bwithaesred-Snitthyderonbenypepimnae- 3) , dried over
NgSO4 and concentrated in vacuo to give the title conpound; [MtH + 282

I nternedi ate AP 1- 4&2 p-Tol y)-1Hindol e-4-carboxylic acid This conpound is
prepar ed hremmsdiesAl to Interrredl ate AO repl acing (2- bronoet hoxy) benzene
wi th 4-nmeghylp redipgte AQ 1-[2-(Tetrah
pvran- 2- - 09/ 074575

PCT/ EP2008/ 067110 184 This conpound is prepared anal ogously to

| nt er medi atee 1AO repl aci ng (2- bronoet hoxy) benzene with

2- ( 2- br ombetlnd Ry} thet radyyldmel) 2tdppypam (0.[L - 65+ n290)) isl disselvadai M (ARnl)
[2-(4-M OX¥) 14in e- 4- caphax i.s conpound is
epar ed anaﬁéﬁ(—)@&%@ % Iéﬁo};rﬁﬁg%ﬁng Qﬁgerﬁ 16% T%ﬁ rdg?r% oxy) benzene
th 1- (Zrdacmmmtmmxyg stircabett ln@owammeatege fpf\/&mm&aszthen pt(2r medi ate AS
[

2-(4-t hengx t - carn box lic d Thi s conpound
is prepar H)meﬁ%ﬁxé’ f hetr% %E oglﬁngglrané@ig? r epia )(t:)l ﬁéde(dzan%br OHBE Hoxy)
benzene whiitrudeif [éﬁbtbetmfﬁr h@)&y)ﬁf%Dﬁlaflbn b/uh)HtOAn 28nm)), gi'wﬁB&fater

I nt er medi do] e- 4- car lic,acid This
e o T L 2 Py ST by &

br onoet goweMmm vk&tdol’yrl"dl& bio [n%m;khwdrap@ltacnmplexy FvtddytpReity1}-
Internmediate. AU 2 t 2- trah

xX) - et hyl PrOPF?qlﬁ%Fbég@eg‘nﬁ%fFaﬁ&ﬁﬁlcP uﬁ{ﬁsisé?ﬂ {P‘ﬁ?@ csgﬁpound i s prepared

anal ogously to Intermedi ate AO replacing (2- bronoethoxy) benzene with

(2- (2-bropoet hoxy) t et rahydr o- 2H pyran and repl acing Met hyl

i ndol e- 4- éréPlgoxyl ate with 2,3-dimethyl-1Hindol e-5-carboxylate; [MH + 318

| nt er medi at(@ [AVTetrabfdid - zwxbp&hoxﬂlﬂ%ﬂyulbfdpnﬁw Kidmedybawyld.¢2 aci d
g, 0.39 mmol) is dissolved in MeOH (3 ml) and 2M NaOH solution (3 ml) is added

1-
pr
W
1-

and the resulting solution is stirred at room temperature for 18 hours. The reaction
mixture is diluted with saturated ammonium chloride solution (20 ml) and extracted

with EtOAc (100 ml x 2). The organic phased are combined, dried over MgSQOy, the

solvent removed iz vacuo to yield the title compound as a colourless oil; [M+H]* = 295

Intermediate AF

3-[4-(Pyridin-4-ylmethoxy)-phenyl]-propionic acid

Step 1

To a solution of Methyl 3-(4-hydroxyphenyl)propanoate (0.5 g, 2.77 mmol) in dry
DMF (10 ml) is added potassium carbonate (0.76 g, 5.55 mmol) followed by 4-
(bromomethyl)pyridine hydrobromide (0.7 g, 2.77 mmol). The reaction mixture is
stirred at room temperature overnight then poured into water (80 ml) and extracted
with EtOAc (40 ml). The organic phase is washed with brine, dried (MgSQO4) and the
solvent removed iz vacuo to yield a dark brown oil. Chromatography (SiO,, EtOAc)
yields 3-[4-(Pyridin-4-ylmethoxy)-phenyl]-propionic acid methyl ester as a colourless
oily [IM+H]+ 272.0



This conmpound is prepared anal ogously to Internedi ate AO

1- (2- Phenoxy-et hyl )-1H i ndol e-4-carboxylic acid replacing (2-bronoethoxy)
benzene wolroewa7mssshyl 4- bronoort hobutyrate. W 2009/ OPEBER2008/067110

PCT/ EP2008/ 067110 185 I nternedi at e 180V

1-[ 2- (2- Met hoxy- et hoxymet hoxy) - et hyl ] - 1H-i ndol e- 4-carboxylic acid Stepl
NaH (60% di spersion in mneral oil, 86 ng, 2.14 nmol) is added to a
solution of rmethyl indole-4-carboxylate (250 ng, 1.427 nmol) in DMF (20
m) and tbe€bPesulting suspension is stirred at roomtenperature for 30

i nutes.  AbLSGIdh B SiED A 4 REATREIRNNbEHIARYAI O PUIRM 4388 1D,

1.86 mmol ) is ad eaction’is stirred at roomtenperature for 22

hours. Di Bu]t %ﬁmwltlﬁ TEtlﬁAfcm( %der)OHv(ésIm plgronint thmpeyatuee i 28ledi2 X 3) |
aturat ed 5
satu LM%)%ZM 1.052 % 1) Q{Hjthp'fésﬂffmg %éluﬂh is PRl Bger éﬁ{ FLNQ)%%DCM MECH)

concentration in vacuo an purlflcatlon by chr omat ogr ap

af fords 1BU2CﬂTétH&hmhn@mb¥dandﬂxthXmethy¢yumHandémehﬁJdambdﬁwl|c aci d
met hyl ester of f

1-[ 2- (Tet I{:eg fldlrlgﬂfzj_ﬂlre 1539;1 é‘ft?a?ecfm %ﬁ?q f nd tﬁlilh_régni&g s dllztlted W]b e.r((,S | m d et hyl
ester (lzﬁﬂMde@yigeAmﬁﬂQaqxpmmﬁb&@i&mmmﬂt@pﬁadedabbEHCU@nésulfon|c acid
nnnohydrat IS .sthr room
tenperature%cZed ﬁ%@f@ﬁéﬁémFﬁgm”eP(Dngmkngﬂtoa&@ﬁdPﬂESWﬁumen%he resi due
is d|ssolmedommanGHnéaowﬂ¢¢xammuMsadﬁd1mmbmx&ﬂﬂngEEAX1aamﬂdﬂﬁgﬁkmashed

W th NbCH(&% T%ﬁ}%'&}rate is concentrated in vacuo to give

1- (2- Hydr & W&Fﬁyﬂ% Aol e- 4- carboxyl i ¢ acid methyl ester:[MH + 220
Step 3 To a solution of -(2-Hydroxy-ethyl)-1H i ndol e-4-carboxylic acid

met hyl ester i .Dqgé (3 M) is added DI PEA (0.129 m, 0.739 mml) and

1- Chi or ongtt 8%@1 t hoxy- ethane (0.084 m, 0.739 mmol). The solution is
stirred ap-(41eaBueperbddiitethety-ghtnyhousSonidh@dr eaction is diluted with DCM
(50 M) and washed with 0.5 MHO (20 M), 1 MNaCH (20 m) and 0.5 M HCG
(20 mM). The organic layer is dried over MgSO4 and the solvent is renoved

i n vacuo. &PHQ|f|cation by chromat ography (Si 02, DCM MeCOH) affords 1- [2-
(2- N@thoN&‘et oxymet hoxy) -ethyl] -1Hindol e-4-carboxylic acid nethyl

est er Pla-stighg: sséléwnmfmﬂzrbégf*@vdmpwy EPPaUBLOE AL 10- 10 188otrin a

sol gt Ion Qlfy ﬂMFZBQanBVEHaQPfMeI%H%MErEtaQHM %ot%smﬁll largghdtgﬂ%fg, -y boxylic

acl

mmol) followed by tert-butyl 2-bromoacetate (2.17 g, 11.10 mmol). The reaction
mixture is purged with nitrogen, then stoppered and left stirring at room temperature
for 7 days. The reaction mixture is poured into water (200 ml) and extracted with
EtOAc (100 ml), washed with brine, dried (MgSQys), filtered and evaporated in vacuo
to yield a pale yellow oil. Flash chromatography (SiO», EtOAc/iso-hexane) yields 3-(4-

tert-Butoxycarbonylmethoxy-phenyl)-propionic acid methyl ester as a clear oil.

Step 2
To a solution of 3-(4-tert-Butoxycarbonylmethoxy-phenyl)-propionic acid methyl ester

(2.70 g, 9.17 mmol) in THF (80 ml) is added 0.2N lithium hydroxide (45.9 ml, 9.17
mmol) at 0 °C and the reaction mixture is stirred at 0 °C for 4.5 hours. 1M HCI (15
ml) is added and the product is extracted using EtOAc (x3). The organic phase is dried

(Na»504) and concentrated in vacuo to yield a white solid. Flash chromatography
(5105, 10% EtOAc in CH,Cl, , then 20% EtOAc in CH,Cl,) yields 3-(4-tert-

Butoxycarbonylmethoxy-phenyl)-propionic acid as a white solid.

Intermediate AH



met hyl ester (69 ng, 0.225 mml) in MeOH (2 m) is added 2 M NaCH (1 m)
and the reaction is stirred at roomtenperature for 19.5 hours, then for 2
hours at WO 2@)9/0Tk¥¥5 reaction is allowed to cool to roompCampestatoaTie0 and t he
solvent renoved in vacuo. To the redBdue is added sat. NH4CL (10 ml), and
the product is extracted with EtOAc (5 x 25 m), washed with brine (10

drieds. @V@grbmggg@th&g%hg@@ @F}(ﬁ[&tad@ renoved in vacuo, to give the
t|tIe conmpoun 2- Met hoxy- et hox mathoxy) -ethyl] -1Hi ndol e-
4- car boxyl @cg@pgun({ prqpareglg@a]ogp@l ermedizde AG by réplacing tert-butyl 2-
1-Di et hyl Bﬂn%@)ﬂqurs@éll vgﬂtﬂfﬁ'ggtgjrt@acétaﬁf”é) H%CS%'ld Step 1 Methyl _
i ndol e- 4- car boxyl ate nmol and chl oro- N, N-di et hyl acet am de
(854 ngy, 5.71 mmol) are dlssolved in DI\/F (10 mM) and to the solution is
added pofassideR bonate (986 ny, 7.14 mmml ). The reaction is heated
usi ng m crowave r adi atlon at 100 oC for 2 hours then diluted with DCM (60
m) and whdhétGaj ety Jegrh » by wideathWig®Grt, concentration in
vacuo, and trlturatlon vvlth Et20 affords
1- Di et hyl car banoyl net hyl - 1H i ndol e- 4-carboxylic acid nethyl ester; [MH+
289. St epTBisTomaoslui ismtmaradfanaogbw walntmmm@dhntré‘t(hw réphcimdoltdudd car boxyl i ¢

acid neth ester d 2 M NaOH (5
m). The ¥re0ac alc%tﬁtellé Ste]ﬁe éhdgtg?q‘s O&lot%do%a Your s Xgm&g tﬂlkﬁ/[Zr%ﬁa%?gV\ed to cool

to roomtenperature. The solvent is renoved in vacuo and the residue

di ssol ved,in tsr Llo m ). The pH of the solution is adjusted to 5 using
1 MHCL aldt “liting solid is collected by filtration to give the
title conpguidtChrifdixetebhsll\ostebanmdyl methblyibro pidnicndil tertdbuedieboxyl i ¢ aci d;

[ MikH] + 275 Internediate AY 4-[6-((R)-2,2-Dineth

[ 1, 3] di oxol an- 4- vl nmet hoxX) - napht hal en- 2- vl net hox~:]-benzoic acid Step 1 WO
2009/ 0745This Rehp 200 b parclilddalog8uslyT@ atcs@bdibic NG 6F rdpichig tert-butyl 2-

6- hydr oxy- 2- napht hoat e 5 Smml in an e (60 m)
ar e addedPEMOEIGeYE peB) @1 tsgtgbutéﬁ o Ojouaﬁade QW@@@ d97.3 ol ).
The reacti@o (BHX§UFE48 %}m,esatmb o1, reef L ws) f or7s32day § = 7Thesreact @q:m xture
is filtered thr&/;g eTMifiIter material) and the filtrate is

concent r abed 7-hl ti‘oJfé‘ St FotQ(1H, s).

6- ((S)-2, 3-D hydr oxy- propoxy) - napht hal ene- 2- carboxylic acid nethyl ester as

a white solid; 1H NWVR (DVsO-d6): 3.49 (2H, t, | = 6.0 Hz), 3.85-3.88 (1H,
n, 3.89 Intermediate AK

(3H! S) ' 4. %MMﬁ%XJC@%(&W@Nng))V"%eglﬁﬁ'%H)lﬁl&hlg a_‘gd 97 4. OHZ) ’ 4. 73( 1H! t ' J=

Step 1

To a solution of 3-(4-hydroxyphenyl)propanoic acid (3.32 g, 20 mmol) in dry DMF
(20 ml) is carefully added 1,1’-carbonyldiimidazole (3.24 g, 20 mmol) portionwise.
The reaction mixture is stirred at 40 °C for 2 hours after which time DBU (6.02 ml, 40
mmol) and tert-butanol (4.78 ml, 50 mmol) are added and the reaction mixture is now
stirred at 65 °C for 2 days. The reaction mixture is allowed to cool to room
temperature and poured into water (50 ml) and the product is extracted with diethyl
ether (3 x 30 ml). The organics are combined, dried (MgSO4) and the solvent removed
in vacuo to give a yellow oil. Purification by flash chromatography (SiO2, EtOAc/iso-
hexane) yields 3-(4-Hydroxy-phenyl)-propionic acid tert-butyl ester as a colourless oil.
1H NMR ( DMSO-d6) 9.1 (1H, s), 7.0 (2H, d, | = 8.45), 6.65 (2H, d, | = 8.45), 2.7
(2H, 1, ] = 7.28), 2.4 (2H, 1, | = 7.28), 1.4 (9H, s).

Step 2



6. 0Hz), 5. 04( 1H, d, J=5. 2Hz), 7. 26(1H, dd, J=9. 0, 2. OHz) , 7. 41 (1H,d,J=2.0 Hz),
7.88-7. 94 (2H, rr) 8.04 (1H, d, j = 9.0 Hz), 8.55 (1H, s). Step 2 To

6- ((S) - 2,\80dndwutuzTRy- pr opoxy) - napht hal ene- 2- car boxyl i ¢ &Cirkrawslyiliest er
(0.9 g, 3.26 nmmol) in anhydrous DMF1820 m ) is added 2, 2-di net hoxypr opane
(2.0

m, 16.3 mmol) and pyridinium p-tol uenesul fonate (0 08 g, 0.32 mmol)
and the regqldhRifion B XYL RIrbSy-Sidnk 1) §LoRbnil QM LEBRET &kt € of PK0 Andipurs. The
reaction m xture is concentrated in vacuo and thé residue is dissolved in
Et OAc. Thi &y ORF (Y 8Y) 4t goomaghreganira Hdepasng Hedded patesium gagopdttne, dri ed
over anhng' Qus No@ b1 Ao b Reby EQJhXPE‘Eorﬂo%ce%Xt@@@H%ﬁ% 5@ n¥@dHehd @ obt ai n
6-((R)-2 D et hyl -] 1, 3] di oxol an- yl net oxy)-napht hal ene- 2- car boxylic
aci d net hydactéest @ixtars lssﬂrred at TPINRIEDNBE- dBy readti@pmi@pe isdilutad \Bllh(SH s),
3 Zg ?ﬁ%kz}(& il w%s?%@%mh(\%‘es a}led ﬁ\@éoﬁ aftl cbatlratld in FrcAPidyidd o M
(1H d, J= ZC@btdeS?h%(llIHrdlcaﬂigl @fl—EWaIer@Q@QQ-Ipttp HEL.©s0ten) (B.804(1H,d, J= 9.0

6- ((R§3 3554?315/ ?1“ %?P%]%li(%)% @94‘@5‘?2? %’ﬁng(\%’enﬁa?pht hal ene- 2- carboxylic

aci d net h;ﬂrolelsnleracﬁle@bgtyl &tdreasnapaly yéllowaohydrous THE (20 ml) at 0 Cis
added LiAIH4 (1.9 m of a 2Msolution in THF, 3.8 mmol). The reaction

m xture is stirred at roomtenperature overnight. The reaction m xture is
concentraB&Li n vacuo and the residue is purified by colum chromatography
(Si 02, ford &@t ] ] N butvl est 9

5500 ot R 2 s EseB TR o e By R HEAd Srt B PR o

col ourl ess. 33\tmﬁGl()lLlsSaddb(ﬂ awhPcdolsadn diTHAeG OMsRaniland thelibbuNidg sotihrobMSO) :
#),32 4( 2? s ﬁge% ﬂ_roo?ﬁ em@e@%\nf%_gﬁao(u]fl_lfhe so’lvelnts_are8 fe:r)’r’lovgd 971 zl/_cllzczfé to4 }'Iigl%i 4.15 (3H,
=6. 0Hz) , 5324‘(1\1@5'}16xyla-1@oﬁﬂih)ethﬁxﬂl%&rﬂlﬂ1§i:oéro&c5icﬂ atiz) off-widle Yowded =2. 5 Hz),
7.41 (1H, @ﬁ 11 §3 g .5 Hz), 7.33-7.80 (3H, m. WD 2009/ 074575

pcT/ EP2008Y 0671810256488 st ep 4 A mixture of nethyl 4-hydroxybenzoate (0.5
g, 3.28 mmol), [6-((R)-2,2-dinethyl -

[ 1, 3] di oxol an- 4-yl net hoxy) - napht hal en-2-yl ] -nmethanol (0.9 g, 3.12 nmol) and
tri phenyl Bﬁﬁgﬁﬁlaﬁ‘emeo 83 g, 3.16 mmol) in DCM (20 nm) is cooled to 0 C.
Diethyl 32064 easPR¥MkRE1-E@yB-pitnyl[3ordfiol0lid | s added dropwi se. The
reaction mxture is stirred at roomtenperature overnight. The reaction

m xture is concentrated in vacuo and pUI’IfI ed by colum chromat ogr aphy

(S102, Bt @hG/saonheranel1 s Bhaliak isbbikic 29) éz@o aDa. RisafMeh TRl ned s

once again purified by colum ‘chronatography (neutral al um na,

Et OAc/ pet Hol il astdaé Adimethglamanapyriding ({3Rpe 21 52 Dinmsd Fapid_rrapasiolli oxbl an- 4-
yl ”Efjhoxyho RaphbhatiRno Rk TSR vReNZ0 GicaGdidkPRE Yl ARk 853 As i t e

sol i
1.125 mmol) is added and the resulting solution is stirred at O °C for 30 minutes and 2

hours at room temperature. Concentration 7 vacuo affords a white solid which is
suspended in Et,O (50 ml) and filtered to remove any insoluble material. The filtrate is
concentrated i vacuo and purification by chromatography (SiO2, EtOAc/iso-hexane)

affords the title compound.

Intermediate AM

3-[4-(2-Ethoxvcarbonyl-ethyl)-phenyl]-propionic acid

This compound is prepared analogously to Intermediate AL replacing propanol with

ethanol.

Intermediate AN



NVR (d6-DVBO): 1.32 (3H, s), 1.38 (3H, s), 3.77-3.82 (4H, m, 4.08-4.16
(3H, rr) 4.46-4.49 (1H, m, 5.30 (2H, s), 7.15-7.21 (3H, m, 7.37 (1H d,
j = 2.0 M 200/6875(1H, dd, j = 8.50, 1.5 Hz), 7.83 (2HpCutkP2y086681@, 6.0
Hz), 7 92 (3H, m. Step5Toasquti1&h of

4-16-((R) -2, 2-di mret hyl -[ 1, 3] di oxol an- 4-yl net hoxy) - napht hal en- 2-

yl met hOXY]B-'[h)-@Wtﬁogé&ér@o%@%&%ﬂl)-;%&hﬁﬂ-ﬁﬁc_g;i&@c add 09 mmol ) in THE water (10 m
of a 1:1 mxture) I's adde i thiumhydroxide (0.15 g, 3.57 mmol ). The
reaction mxture is stirred at roomtenperature overnight, then at 70 C
for 24 N TRRGoRBAGL QrdfluklitlobSusl,CR0hREL Aaf CAML RIRE R G whE ! ral | zed
with 1.5 MHCO and the white solid obtained 1s collected by vacuum
filtrati omethsaglhed with water and dried under vacuumto afford

4-16-((R) -2, 2-Di et hyl -[ 1, 3] di oxol an- 4-yl net hoxy) - napht hal en- 2-yl met hoxy] - b
enzoic acid. [M- 407. Intermediate AZ 4-13-[4-((R)-2,2-Dineth

[ 1, 3] di oxol an- 4- vl net hox~:)-ohen ]-oropoxX}-benzoic acid This conpound is
pr epar ed ﬂﬂ?rln%g% %\é to Internediate AY by replacing [6-((R)-2,2- dinethyl-
[1, 3] dioxo an rret hoxy) - napht haI en-2-yl] -nethanol in Step 4 with 3-[4-
((R) -2, 2- di(PaPhé i ylle ttdgaiky) - phenyl ] - propan-1-ol; i H NWR
(DVBO- db6): 1 30 (3H, s), 1.35 (3H s) 1.97-2.01 (2H, m, 2.68 (2H, t, ] =
7.5 Hz), 3.72-3.75 (1H, m, 3.93-4.00 (4H, m, 4.06-4.10 (1H, m, 4.38
(1H, dd, bptepl6.0, 5.0), 6.87 (2H,

So0al ovas NPl BubaRgE tiber i b€ P el Tl b Sotuflo 5P 0 Te) - VO

[ (E) - 3, 5- Dieetiyl mdok- Ab&ﬂrbds;cylapwaa@ rmg, Qieahbmiyllnlm/mqlsﬂil 811d BretresuBing-

spiro[ 4. 5] decane-8-c¢ %{f X&le idin psar boxy, |fl c acid tert-butyl ester
Thi's conpdtiRY™I® HrYpsrE af ﬁ%‘F o 8 EXAWHY- & @?“B%ﬁl?“ééf acing 4-

benzyl oxyphaiyethoxe fHehfenaClad mé,t 104 4 Beo1)PE @(ﬂfeddlhaeheélre@@rolaqg(sﬂrtda aam d; [ MH +

536. Internediate BB 4- pht hal ene-| - _benzoi ¢
acid 4 N FOHSHIETRYSHOY %N‘?Hfﬁ- PR Gt £E0A é%&la@ﬁggdw@flg W s

4- (am nO”PZShMIz}Q)e@Ztﬁké%ecﬁNhHCdgE(Zf’ﬂnlgand%hrﬁalmﬂl’)l Uiy Geeheise),( 100 m ).
Toluene (100 ml) is added and the reaction is heated at 40 to obtain

di ssol ut i sqpceqfr@?él%v HETERTPIEGEH IS o hOTEaiaRAPDY BAD e d e XA%Pht hal ene
sul fony! 0 42 Fhany-l BBHITRRII).4 cetRC HOnR! od01 ke, @ncif hogr esul ti ng
reaction mxture is stirred for hour s he reaction is acidified using
citric acid and concentrated in vacuo. The residue is taken up in EtOAc
and washeg,pibth water. The aqueous |ayer is back extracted with Et OAc and
t he conbined organic |ayers are washed with water, brine, dried (Na2SO4)

and the s&iZ@Renoaregvudd Handelefrsarboxylic acid methyl ester (185 mg, 0.626 mmol) is
suspended in a mixture of MeOH (3 ml) and 2 M NaOH (2 ml). The suspension is

stirred at room temperature for 2 hours, THF (1 ml) is added and the reaction is
heated at 60 °C for 1 hour. The reaction is allowed to cool to room temperature and
diluted with sat. NH4Cl solution (10 ml), extracted with EtOAc ( 10 ml x 3), dried

over MgSQy4, and concentrated in vacuo to give the title compound; [M+H]+ 282

Intermediate AP
1-(2-p-Tolvl-ethyl)-1H-indole-4-carboxvlic acid

This compound is prepared analogously to Intermediate AO replacing (2-

bromoethoxy)benzene with 4-methylphenethyl bromide; [M+H]* 280

Intermediate AQ

1-[2-(Tetrahvdro-pyran-2-yloxy)-ethvl]-1H-indole-4-carboxvlic acid




to yield a light brown solid. Trituration with Et20 yields the title
conpound. Internediate BC
3- (O : cl oNexytv/arei7hyl - sul f anpy) - 4- net hoxy- benzoi ¢ aci d PET&EP208A6cHE®d Ut | ON
of nmethyl 3-(chlorosul fonyl)-4-method§benzoate (2.0 g, 7.56 mmol ) and
di i sopropylethylamne (1.94 m, 11.34 mmol) in DCM (50 m) is treated with
N- nethyl cyclohexylamne (0.70 m, 9.07 mmol) at 0 C. The solution is
stirred at room tenperature for 3 hours and N-nethyl cycl ohexylam ne (0.70
m, 9.07 AhsIcYmpguihiyeeParcifwalogpurly oninfesmedipeiAQ ingefween DCM (250 i)
and 0.5 Nb!‘dﬂoe(ﬁo@@@%enem 2-QL QL%Hio@thloﬁy %trdh?dﬁ@aﬁh‘%graW#M+ Sy HA (2 x
100 M), sat. aq 2 x 100 mM) and water dried over
MyS04, and the sol vent rem)ved in vacuo toyield a yellow oil.
Crystal i §atiRRiatd FR20O Et OAc) yields 3-(Cycl ohexyl - met hyl - sul f anmoyl ) -4-m
et hoxy- benzoi ¢ aci rret hyI ester as el I ow crystal S; [MtH 342. Step 2 WO
2009/ 0745182 PEMERRG 113104 drf-garbamylis
3 (Q/cloh l - L) thyl ester (1.50

/30 mt o BRb sy f&é‘d‘if*o”ﬁ%%ﬁ%‘f’e%@ ?Phi%g{@%m 10 ) ang
t he r esubtqmrgtlwwutnme mathsit- i2r lvredloathom)e‘lfmteémxeb@tzuree[MeH]*ZmZhour s. The
solvent is renoved in vacuo and ice cold 2 NHO (25 m) is added and the
white solid which forms is extracted into DCM (150 m). The organic |ayer
i s washedlmerintediant 43, dri ed (I\/gSO4) and the solvent renoved in vacuo to
yieIdthet't C 9,35 4 d; .$26. Internediate BD

S= et A ‘ ) ffoxy] - benzoic acid Step 1

A m xture of 5- chI orovanllllc aC|d (5 0 g, 24.6 mol) and conc. HO (5 m)
in MeOH iﬁoo m . heat eg reflux for 453 The solvent is renoved
i n vacuo SR CREPEINSS PraarEdplEeRY el e lflts‘\ﬁéipéa% ite precipitate,
whi ch is tainh@eioas)Hapzeht hiithalt-{ 200 niveghbed)-amdr-hbwalbelizeng B +H1eR3&li ssol ved in
Et 20. The solution is dried (Na2SO) and the solven renoved in vacuo to
yi el d 3-Chl or o- 4- hydr oxy- 5- net hoxy- benzoic acid nethyl ester as a white
solid. St ﬁperale'&faitdmenyl phosphine (6.4 g, 24.4 mmol) and DIAD (4.8 m, 202.2
nmol ) are added to Pl Et on of 3- Chl or 0- 4- hydr oxy- 5- net hoxy- ben20| c acid
met hyl es n"' 7 dolg- Ka4d at 0 C and the resulting
solution is stlrred for 2 hours at 0 C and 16 hours at room tenperature.
The sol vent is renmoved in vacuo, and water is added to the residue. The
product i $hisgpmaerishis iprerareds@alogpysbrtof Ngepmesiyte A rephasing (2-

bromoethoxy)benzene with (2-bromethyl)1,3-dioxane; [M+H]* 276

Intermediate AU

2.3-Dimethyl-1-[2-(tetrahvdro-pyran-2-vloxv)-ethyl]-1H-indole-5-carboxvlic acid

This compound is prepared analogously to Intermediate AO replacing (2-
bromoethoxy)benzene with (2-(2-bromoethoxy)tetrahydro-2H-pyran and replacing
Methyl indole-4-carboxylate with 2,3-dimethyl-1H-indole-5-carboxylate; [M+H]* 318

Intermediate AV
1-(4,4.4-Trimethoxy-butyl)-1H-indole-4-carboxvlic acid

This compound is prepared analogously to Intermediate AO 1-(2-Phenoxy-ethyl)-1H-
indole-4-carboxylic acid replacing (2-bromoethoxy)benzene with trimethyl 4-

bromoorthobutyrate.



solvent renoved in vacuo to afford a yellow oil. Flash chromat ography

(Si 02, EtOAc/MeOH) vyields

3- Chl or o-sBormeaYoxyrs4- [ 2- (4- et hyl - pi per azi n- 1-yl) - et hoxp{I/HEreots0sT1@Ci d

nmet hyl ester as an orange solid. Step83 A solution of

3- Chl or o- 5- net hoxy- 4-[ 2- (4- net hyl - pi perazi n-1-yl)-ethoxy] - benzoic acid

met hyl  es{fRérnfcdiafe Aw 10.7 nmmol ) in 2 N NaOH (20 ml) and THE (40 m) is

heat ed at reflux for 1 hour The reactlon mxture |s washed with Et20. The
aqueous phd&dZMethegr kv j-ethylid Hgindaled-qasbasplicsad i ) i s added. The pH
is adjusted to 3-4 u5| ng 2 WO 2009/ 074575 PCT/ EP2008/ 067110 191 N HC. To
this solution is added DOAEX 50\WK4 (previously washed with MeCH, 2 N HC
and vvaterﬁ%%nd the resulting mxture is stirred at roomtenperature for 1

hour . af—f" bD, Hl%pefrélhlli E{Iﬁmera%ﬁh%@ rﬁ(g Ehl4 O-ﬂ.{lqs %ggd ttﬁg s&h (qulgit i's

rel eased romthe resin washi h e so utiron is
concent r atmethyi mdvbc‘h@rb@fyllalt é?diOvmg,H 423amoahdn MACH(2(dnl)edd (iNaz8dd)s and t he

I t I ht
ol Ve RGBT, g gt croam
sol ution bfongicdidxy)tetaatiydeo- QHQ;O'rm (384 n, A¥6)minnl) Etzﬁﬁle(l 2@ ehent)ctios iadded
sul furyl chl & ld¢ lgﬁem]%eraturé fO{ 2%%05&% bllu Y(%er{ wi gEgna)ﬁo jEOSmP)E\{s% ln(g_l.\ﬁl(SThe

StLrr %t YOO
reaction IS rrre enperature urs

added andwatee ( Mmte3$ehuu@late¢)NeE@(D3 (|2§ mleam\aed biiyie £29 i) addyong, ovand washed

W th Et 20{\%;%&0 %ﬂ | conbi ne ttrai?e are con entsr t ed under reduced
pressure TN éaéo%’f otirr és PB’P icatigp by BrogiiesTaphy Si4sN” 0 0 To a
stirred soMINEOHES affsrdn$- Mrammdﬂmpﬁyrh)zydxmzl)edhebﬁamelrﬂareb@wbb@haci d (10
g, 63.6 53 m) is added (10.91 g, 63.6 mmol) and the
resul ti ng%ﬁeﬁ}%“t‘# [@aﬁf %é room tenperature for 15 hours. The

reaction is cooled to 10 C and conc. HCO solution (15 m) is added and the
m xt ure sgirred for 10 minutes at this
tep 2

To a solution of 1-[2-(Tetrahydro-pyran-2-yloxy)-ethyl]-1H-indole-4-carboxylic acid
methyl ester (120 mg, 0.396 mmol) in MeOH (10 ml) is added p-toluenesulfonic acid
monohydrate (7.25 mg, 0.04 mmol). The reaction is stirred at room temperature for 16
hours and the solvent is removed in vacuo. The residue is dissolved in MeOH (3 ml)
and loaded onto a 1 g PEAX cartridge washed with MeOH (20 ml). The filtrate is
concentrated in vacuo to give 1-(2-Hydroxy-ethyl)-1H-indole-4-carboxylic acid methyl
ester;[M+H]* 220

Step 3

To a solution of -(2-Hydroxy-ethyl)-1H-indole-4-carboxylic acid methyl ester in DCM
(3 ml) is added DIPEA (0.129 ml, 0.739 mmol) and 1-Chloromethoxy-2-methoxy-
ethane (0.084 ml, 0.739 mmol). The solution is stirred at room temperature for 72
hours. The reaction is diluted with DCM (50 ml) and washed with 0.5 M HCI (20 ml),
1 M NaOH (20 ml) and 0.5 M HCI (20 ml). The organic layer is dried over MgSO4
and the solvent is removed in vacuo. Purification by chromatography (SiOa,
DCM/MeOH) affords 1-[2-(2-Methoxy-ethoxymethoxy)-ethyl]-1H-indole-4-carboxylic
acid methyl ester; [M+H]* 308

Step 4



WO 2009/ 074575 PCT/ EP2008/ 067110 192 tenperature. Wiite crystals form
which are isolated by filtration and washed with Et20 (40 m) to yield the
titl e comwouna/o7sstser medi ate BF 3- (3-Phenyl -i soxazol - 5pgyApre@gioeniic aci d
This conpound is prepared as describd8 by G S. d Alcontres; C Caristi; A
Ferlazzo; M Gattuso, J. Chem Soc. Perkin 1, (1976) 16, 1694. Internedi ate

BG 3-(4- €hl,abRiBRSRAY) 2 REARN 15 )-CRIPAUNGdbR -4 ShRE 288
descri bed |ﬁ USh20 23 é IR?%%%§3F5t§§E g@ i i

[ 2- (4-F umeﬂlybeféqwﬁ? étgha%% naphip Meebhid raHﬂSreéide@tZé\é NaQHSLgPketnsh tba of

4- Hydr oxyRepgy is gﬂfﬁ@d 9@:06% tgmgeragge RA 1@‘@|llaurs Indiro P QR @Ml ob e

fl uoro-benzene (1 mmol ), potassi um carbonate ( g, 143 mmol)
and sodi tartiadisd BOWQ?GBXQIKW¢0@mﬂWﬁ@PNH¢ﬁmhﬁﬁﬁehﬁﬂﬂﬂmeW@ﬂzwﬂﬁﬂbTbs heat ed
at refluxf.qridt is g‘&? St N}‘F(ﬂ {hdgmh%g 1% eQQQJt&f’wRH %L tgred and

t he sol vent renbved I n vacuo t romn
chronatogﬁ&pﬂyw@Sﬁ@ZWﬂEb(thOH@m @d@meﬁﬂyﬁ@kdsﬂﬁhsf@NﬂHISKmnnwdzn

(4- Fl uor o- n i irkadopteP 2 2 N
Nt sol ufran AP v LaBRERE RS ELS Al Bot eI Bpfnac

{4-[ 2- (4- HcadoeyliplhehyMy-Ht Boky] - phenyl }-acetonitrile (3.29 g, 12.9 mol)
in EtOH (45.2 nol) followed by AI-Ni Alloy (2.5 g) and the resulting
reaction mxture is stirred for 1 hour at room tenperature. The reaction
m xture i gtéinictliaredXand the Et OH renpved in vacuo. The product is
extracted ﬁ?% . 04). ;and the solvent renoved in
vacuo to oil. Internmediate Bl WO
2009/ 074575 PCT/ EP2008/ 067110 193

2-(4,6-Di tqu-IH-lndoI 3-y)-ethylam ne This conpound is prepared as
descrlbedJFH—EP 620222 Internediate BJ

2- [ 4- (4- Phvevatyll il 0xvdrbphend: 1 &8 gl 285 Renol Thing 2cnporndl-disthpraepaned as

descri bed 0040 660 | nt.er jate BK 4-(5-Meth

phenyl - ééé%ma 5y72 3} meéﬁ%ﬁ\ﬂ? ?f%/ﬂ"ﬁ&ﬁﬁé? f e*OF“f‘HPéS wWhound i s

prepar e‘d pStaSlas s ChAlpethdk m%g%ﬁ@%ﬁﬂ&’ﬂne reaction is heated using microwave
radiation at 100 °C for 2 hours, then diluted with DCM (60 ml) and washed with

water (5 x 10 ml). Drying over MgSQOs4, concentration i vacuo, and trituration with
Et,0 affords 1-Diethylcarbamoylmethyl-1H-indole-4-carboxylic acid methyl ester;
[M+H]* 289.

Step 2
To a solution of Diethylcarbamoylmethyl-1H-indole-4-carboxylic acid methyl ester

(480 mg, 1.665 mmol) in MeOH (5 ml) is added 2 M NaOH (5 ml). The reaction is
heated at 50 °C for 20 hours and then allowed to cool to room temperature. The
solvent is removed in vacuo and the residue dissolved in water (10 ml). The pH of the
solution is adjusted to 5 using 1 M HCI and the resulting solid is collected by filtration
to give the title compound 1-Diethylcarbamoylmethyl-1H-indole-4-carboxylic acid;
[M+H]* 275

Intermediate AY

4-[6-((R)-2.2-Dimethyl-[1.3]dioxolan-4-vlmethoxv)-naphthalen-2-vlmethoxv]-benzoic

acid

Step 1



I nt er nedi ate BL 2- Phenyl - 3H benzoi m dazol e-5-sul fonyl chloride This
conpound is prepared as described in EP 1205475 |Internedi ate BM

4- Am nomewb 20@/qols yl ) - pi peridin-4-ylamne Step 1 PCT/EP2008/067110

1- (1- Phenyl - et hyl ) - pi peri di n-4-one i 98prepared according to the procedure
described on page 525 of J. Og. Chem 1991, 56(2), 513-528. To a m xture
of 1-(1- p'T@WLol@&MBP nﬁt@%u@u%)évo REpHAO (455 2328, 5MRIol) in afotagn

chloride (4.3 g, % aqueous_ammoni a sol ut| on

wat er (30aceine (4P mlcs@rﬁ e@fh%ée?rbt gy ddols(Zgbaed’-Q senobagy dniCes ?zﬁ 2} @7 381 6

nol ) por L. V“FﬁéereactT(n#m'iﬁﬁ&tlk QBB XS WFRixI f8r Stdabd, e@h@&aa&‘?&mﬁﬁ[{}%‘%ﬁ ature
for 18 hours, then diluted with water and extracted wt The organic

phase is {llerhé dhrainglh CstiteRé filsri rageoneand K Bloste fsi qotfléfrﬂé@tfaiin@ woneént r at ed
in vacuo b % e | trile as
a brown oﬁjﬁorg %\/ﬁl&]nz éé@g}&% } EO;D V\% A%) Oé%%)?%ar P(#?EEI%Q% %6%%%9411194

4- Ami norretNthyt 54)14(( 1HpNAHR DMSKiWé i§)|4f3é2Hdt,ri 4 6\f] Hui, 3e35- é;Sﬁ)KbIﬂamém 89

anal ogous t at i a

- 4- cyano- ?H ?|4d Lﬁﬁ Wagdg bo9§9%(§:)¥lazz’e48h?gr¢%b @@g‘s er |4n73S(t%{|dt with
4-am no - bO(Hz) pﬁ@ﬁyllH- éihyIS)Z pizp &rdedilhlp-dds baﬁtﬁ;rﬁﬂ He), &;41] (WK dy- ] 2340

| nt er medi oxy+-en i peridin-4-ylamne This
conpound ?lé?gr%gépgre tggbo{@ﬁ%tﬂ ?notlgrﬁé %ﬁ @M by repl aci ng

1-(1- phenyl et hyl) - p| perl din-4-one with 1- (4 met hoxybenzyl ) pi peri di n- 4- one
in step 2; NVR (DVMBO-d6): 1.46-1.64 (4H, m, 2.38-2.55 (4H, m, 2.67
(2H, s), t. (2H, s), 4.08 (3H,s),6.87(2H,d, J=8.2Hz),7.18(2H,d, J=8. 2Hz).

| nt er medi abes-BO-2,3-dAvidrogirbpopy-hhplithaldne/2-ombbpylperc dinethdt ydramime ¢, Step 1
To a sol uti,gn of . . .

4- ani nom%ﬁ%@%@@f} 30Brdroyse PGy 30 qrla tyaiH! Ao digIeppyBioRans C-Calulky i ¢ aci d
tert-butymnesf th([ﬁﬁidﬁﬁﬂiﬁdb&@laedésulﬁirﬁ& 2()0$5g 00.g2 rﬂ;&oﬂ sdlthe ireacBEM (50
m) at 0 C.is added &grldl ne ?10 m) ?ﬁl %ﬁa@ % {_ i fluoroacetic anhydride
(3.5 m, U Fiyedily AR eé%l?f‘f%‘i’? Ws sihe reiar PIaEHE

t enper at Ughch@Fardd MOUES alhehe FQALIONLITHNEURE HOAD! ITHE eHOWctRyd2GM washed
with brine, dried over Na2SO4 and concentrated in vacuo, The residue

obt ai ned Pestydseigh Ve% NAHGs: wyteretghringn drigdoves aabydsprsNag randdle ng

petrol euma@tderis Thsosakyent Joexd Uice db'ialﬁie@am et lethbe[15Abiodolafi4l €d under
vacuumto afford 4-(2,2,2-Trifl uoro- acetﬁ/ am'no) -4-[ 2 2,2-trifluoro-
ylmethoxy)-naphthalene-2-carboxylic acid methyl ester

as solid; TH NMR (DMSO-dé6): 1.32 (3H, s), 1.37 (3H, s), 3.78-3.82 (1H, m), 3.88
(3H, s), 4.11-4.20 (3H, m), 4.45-4.50 (1H, m), 7.26 (1H, dd, J = 9.0, 2.0 Hz), 7.45
(1H, d, ] = 2.0 Hz), 7.88 (1H, d, ] = 9.0 Hz), 7.93 (1H, d, J = 9.0 Hz), 8.04 (1H, d, ] =
9.0 Hz), 8.55 (1H, s).

Step 3

To a solution of 6-((R)-2,2-dimethyl-[1,3]dioxolan-4-ylmethoxy)-naphthalene-2-
carboxylic acid methyl ester (1.0 g, 3.16 mmol) in anhydrous THF (20 ml) at 0 °C is
added LiAlHj4 (1.9 ml of a 2M solution in THF, 3.8 mmol). The reaction mixture is
stirred at room temperature overnight. The reaction mixture is concentrated in vacuo
and the residue is purified by column chromatography (SiO,, DCM) to afford [6-((R)-
2,2-Dimethyl-[1,3]dioxolan-4-ylmethoxy)-naphthalen-2-yl]-MeOH as a colourless
viscous oil which solidified on standing; 'H NMR (d¢-DMSO): 1.32 (3H, s), 1.37 (3H,
5), 3.78 (1H, dd, ] = 8.3, 6.0 Hz), 4.01-4.15 (3H, m), 4.45-4.48 (1H, m), 4.60 (2H, d, |
= 6.0 Hz), 5.24 (1H, t, | = 6.0 Hz), 7.14 (1H, dd, ] = 8.5, 2.5 Hz), 7.32 (1H, d, ] = 2.5
Hz), 7.41 (1H, dd, ] = 8.5, 1.5 Hz), 7.33-7.80 (3H, m).



acetyl am no) -nethyl]-piperidine-|-carboxylic acid tert-butyl ester;

[ MFH] + 420. Step 2 To a solution of 4-(2,2,2-trifluoro-acetyl am no)

-4-1 (2, 2,@020d%d7er50- acet yl am no) - met hyl ] - pi peri di ne- | Pcampecoglosi@ci d
tert-butyl ester (5.25 g, 12.5 mmol) 1Bh di oxane (50 m) is added 4 MHO in
di oxane (15 m ) and the reaction mxture is stirred at roomtenperature
for 3 hours. The reaction mxture is concentrated in vacuo and the

of f-white solid obtai ned dissolved in the m ni mum anmount of MeOH and
re-preci pdicAtted by adding di ethyl ether. The supernatant solvent mixture is
decant ed an aj t I i.ed under
e o oaekie, BE BEHEL 4 BB es Bl W B oy 1T RRL 2R
2,2,2-Trifl %ﬂdmomn{%ylp(e@ozyknawhalw -6l aashapoh i (h9) g 3 12 mmol) and

- met hyl ] t 3 3 To a
suspen5|oﬁ{o?£*ghﬂ ﬁm’ é83§§%§%g3%§dp§gg? L b'qﬁf%%gg}oo %? Dﬁggﬂnnnl) in
anhydr ous ai[qtdi:ca(lmyhte) (4.& nddée]ﬂ mmol) is added dropwise. The reaction mixture is

methyl |- pr B QoA SrPeafer abE R B AR AR O geh st
fol l oned byd aﬂ;urlb‘tcbrlmrmlmtyrl phqumtmawtwdtwa,om/lecswang) tolobltammth)te The
reaction gt he J 81, SELLLEH 85 L 00 LT A s § of o bt s, The. feact i on

mxture i$ quenc e n-and I's con |n vacuo.
The resi dalemnis, mﬂﬁtd@dobyncethaﬂnto Ohﬂ’aﬁmé‘lt [6¢ tRIphY-Ditpearhiy e[ 153 ] dmxnlan 4MNeCH DCV)
2- Tr|fI

e o 2 iy Bhanebfea et @i, asid ey gtk 45, VIS #9Hp- Het am de

as of f- whiMR (§eDMBO MBEI] (3433 1818eq@Hﬂ, sT,GB. 27 - selzuttHom ,04‘1 08-4.16 (3H, m),

ceot ol am i {)pﬁhtdtnﬁy% RSt R 80 g o Re 0 53 neon

(10 m) i siradidied=3056, aguaou 3. Sarrmnd@,]sm Ut 6. om{zolﬁ9m3)Haﬂ)d t he reactl on
mxture is stirred at 60 C for 3 h. The reaction mixture is concentrated in
vacuo to obtain 4-Am nonet hyl -1 -pyridin-4-yl nethyl - pi peridin-4-ylam ne as
a colourlg§§5 gunmy oiI that i's used mﬁthout further purification 1H NWVR
(DVBO-d6) ;. 1.63-1.77 ng ﬁ ﬁ % %\ 3.57 (3H,
s), 7.30 (oHa gelufion <5f st [ﬁij %Z@Snet YHld, elgsolwqﬁ)y mgt P’@t r?éab plengp

4- Am nomtlﬂ(@«d@@%@fz@m&c)& ﬂaeﬁa?lr ésﬂt‘r mo 4sy1. @mrﬂﬁolzjfﬁthF%%}qlﬂO Ghlig¥ apr.epar ed
anal ogously to Internedlate @PIa0|n ronmonet hyl pyri di ne

hydr obr onfréreuestie gddyd {ihiyn ﬁyét(ﬁ@ﬁ? %énQ%ﬁr@ﬁ@He ‘The \gpqrien mpiggure is

I nter medi &8dBR room temperature overnight, then at 70 °C for 24 h. The reaction mixture is
cooled to room temperature, neutralized with 1.5 M HCI and the white solid obtained
is collected by vacuum filtration, washed with water and dried under vacuum to afford
4-[6-((R)-2,2-Dimethyl-[1,3]dioxolan-4-ylmethoxy)-naphthalen-2-ylmethoxy]-benzoic
acid. [M] 407.

Intermediate AZ

4-{3-[4-((R)-2.2-Dimethyl-[1.3]dioxolan-4-ylmethoxv)-phenyl]-propoxy!-benzoic acid

This compound is prepared analogously to Intermediate AY by replacing [6-((R)-2,2-
dimethyl-[1,3]dioxolan-4-ylmethoxy)-naphthalen-2-yl]-methanol in Step 4 with 3-[4-
((R)-2,2-dimethyl-[1,3]dioxolan-4-ylmethoxy)-phenyl]-propan-1-ol; 'H NMR (DMSO-
dé): 1.30 (3H, s), 1.35 (3H, s), 1.97-2.01 (2H, m), 2.68 (2H, t, ] = 7.5 Hz), 3.72-3.75
(1H, m), 3.93-4.00 (4H, m), 4.06-4.10 (1H, m), 4.38 (1H, dd, J = 6.0, 5.0), 6.87 (2H,
d, ] =9.0Hz), 6.92 (2H, d, ] = 9.0 Hz), 7.14 (2H, d, ] =, 9.0 Hz), 7.84 (2H, d, ] = 9.0
Hz).



4- Am nomet hycl ohexyl net hpi peri di n-4-yl am ne WO 2009/ 074575
PCT/ EP2008/ 067110 196 Thi s conpound is prepared anal ogously to
| nt er rediwsoeo®®7375r epl aci ng - bronomnet hyl pyri di ne hydr ebr@areas/o¢Siep 3)
wi th cycl ohexyl met hyl bromi de. This i8ternmediate is used crude in the
preparation of Exanple 250. Internedi ate BR 3- Am no
- 3- am nongfthvicdBr@BAR- bi ¢ [3. 2. 1] octane- 8-carboxylic acid tert-butyl ester
ThIS conpound S crepared analogously to Internedlate BM by repl aci ng
2-[@ind-Dia ' le(lggagh y BadZanor t r opi none; 1H
c 4 re-b(R1 64 S), 4.06 (2H,
: conpound of Fornmul a
l: OR RR8 RNNNC<(CH)n R2 CN SRS NAR9 N N R11 Ro R3BR4 | or
sol vat es, dr t A9 erein R1
TH¥ @Tn%%&?c{ ﬁkj{r%%‘di Mazé%o\ﬁsl E?J% hal Otgl B&ﬁqg wh

is H, halogen

C3- Cls- cabb@a@ahﬂ@nﬂg&mupcﬂnmﬂrbBocp&momna48@ﬂ@&shwgmmébéd{hﬁéﬁat|c
carbocyclic group, or a Cl-Cs-al kyl substituted by a C6-Cls-nenbered
aromatic carbocyclic group; R2, R3, R4 and R5 are each independently

sel ect ed TmtgmediagnB C1- C6 aIkyI R6, R7 R8, R9, R10 and Rl1l are each
|ndependthI¥ %9u$§E-Q; 8pt|onally substituted by one
or nore Z ptionally substituted by one
or nore Z groups C3-Cl14 heterocyclic group optionally substituted by one

or nore Z | kyl tionally substituted b n aryl oup which
's optiofdl %63%5 tﬂ%@@drlf'%v e Bro PGy dupenometyl BedroleiBboy el i
group opt [ nmeg, 3.825mB%N)iih Ub@eh Y 00RE). ToluFBE €104 gl @tuaae&ﬁncath@eaeﬂ;én _

het er ocycl i c grogg}ggtlonall substituted by one or nore grou IS

r epr esent @dw S«;d f F%lpté_m 1SS0 n@easlo o8 h%ﬁookd(toéo Cc%1d treatedpw1th

a'ky'ene)T%aﬁ%hﬁ@&%ﬂMBﬁ%«hﬁh&£@QQ;Sh%s%ﬁhyﬂﬁﬂﬁfﬂﬂk@ﬂﬁﬁnﬁhﬁd@&llona||y
substituted y one or nore Z grogp X and R7 together with the atons

to which f9eNingF@caet BEHBE i Firrsd 053 hpprsy hhe Wé%élrlédﬂ#él?@%&%@ﬂ‘ﬁc group,
the het er QY Ghil GoERAHRed PLIMHD. NMBLOREIRE is TR JpUh 1HIGAC and washed with

water. The aqueous layer is back extracted with EtOAc and the combined organic

GnZéllC

layers are washed with water, brine, dried (Na»SO4) and the solvent removed in vacuo

to vield a light brown solid. Trituration with Et,O yields the title compound.

Intermediate BC

3-(Cyclohexvl-methyl-sulfamoyl)-4-methoxy-benzoic acid

Step 1

A solution of methyl 3-(chlorosulfonyl)-4-methoxybenzoate (2.0 g, 7.56 mmol) and
diisopropylethylamine (1.94 ml, 11.34 mmol) in DCM (50 ml) is treated with N-
methyl cyclohexylamine (0.70 ml, 9.07 mmol) at 0 °C. The solution is stirred at room
temperature for 3 hours and N-methyl cyclohexylamine (0.70 ml, 9.07 mmol) is added.
The solution is partitioned between DCM (250 ml) and 0.5 N HCI (100 ml). The
organic layer is washed with 0.5 N HCI (2 x 100 ml), sat. aq. NaHCOs3 (2 x 100 ml)
and water (100 ml), dried over MgSQOys, and the solvent removed in vacuo to yield a
yellow oil. Crystallisation (iPr2O/EtOAc) yields 3-(Cyclohexyl-methyl-sulfamoyl)-4-m
ethoxy-benzoic acid methyl ester as yellow crystals; [M+H] 342.

Step 2



het eroatons selected fromN, 0 and S, and the heterocyclic group being
optionally substituted by one or nore Z groups; SO02R16; C6-Cl5-aronmatic
car bocyclwo 2g00gs750pt i onal |y substituted by one or nor @eCT/Epe@spsiii@ C3- Clo
carbocyclic group; a C3-Cl4 heterocyelic group optionally substituted by
one or nmore Z groups; or a group represented by the fornula 2; WO

2009/ 0745 A50Rbh %?3Q@%l@l@&}ﬂﬁ%eth}ﬁﬁﬂﬁﬁlo@g 4%6%5%% bQesiheld Methl &iag carbon

atomto which t gy are attached forma nmenber ed carbocyclic or a

3- to 10- fledbered meradkisdytdioxans (@0 pl) tsrﬁ@awétvxér'b%%NPQH dPepanhidieudi ng one

or nore h?&@l‘%ﬁ@%&ﬂﬁo@%'sﬁﬁ%&gt Jo%ﬁmempe&tﬁélﬁorszl 1RRck. tTRE solfaH: RaeHGliF and
heterocyclic gro%g being o onal ly substituted by one or nore Z groups;
SO02R16; CBu@cge anbirardld %M&E@d%mlbsgdéqﬂpa@gbr vhEE bglidswibish ifqrmseﬁ by one or

more 2 gr ePRicdln{hGONSATARCHEL: YR Badida Gl PRLEUACY kSO ST OuP
optionally substrtuted by onhe or re groups; or a group re re ented by
t he fornuh@dQwsghﬂﬁgﬂanﬁﬂRﬂ@a@®QQWMéidmﬂﬁhcpheowaibnnW‘ﬁ@ﬂﬂﬂo Ich they
are attac?gg forma 3- to 10-nenbered carbocyclic or a 3- to 10-nenbered
het erocyclTc group, the heterocyclic group including one or nore
het eroatons selected fromN, 0 and S, and the carbocyclic and heterocyclic
groups being optionally substituted by one or nore Z groups; SO02R16;
C6- C15-aromati ¢ carbocyclic group optionally substituted by one or nore Z
groups; alf@@ndbtcBPbocyclic group; a C3-Cl4 heterocyclic group optionally
substi t ut g 9, o ] o] Boresen%ed by the formul a
2: or R8 ant Ro A i ZimoLo] o ey are attached
forma 3- to 10- nenbered cycIoaIkyI or a 3- to 10- menber ed heterocyclic
group, the heterocyclic group including one or nore heteroatons sel ected
fromN, 0284 S, and the car bocyclic and heterocyclic groups being
0ptl0na||%¢ﬁHﬂﬁEb¥9&E@nﬂMnﬂﬂﬂuﬂfSﬁpgebiénﬁHdNH%&coﬁQ%RQQSr@@nﬁ%@@@[onﬁtlC
car bocyclic group optionally substrtuted by one or nore Z groups; a C3-Cl10
car bocycl {1d0gplyisdreatgd @gratips f%re‘t?eh%ycﬂheéolgﬁlﬁubre@fmvréﬁfalrcrcyo agq,Water tsut ed by

one or ”DE&k%tQEQ%@§duéﬁ)ﬁH@5QH9w&§&S@§@@%@Q&h¥c&h§w3%§@M&ﬁm%, or R10 and
R11 together with the atons to which they are attached forma 3- to 10-

nenber ed Washsdgdiciviter.gndihen drlf’rfiéth@tﬂeEt@@yE]Pq wlyioaupdiiegt (NP Qg adéhor nore
further —Otal QAL IBLachatil BRMN-LnAlds. n?émo%yh&n%z 9&9%%;1 ¢ group
being optionally substituted by one or nore Z groups

C6- C15- ar entertds@ veldreobgcl i ¢ group optional ly substituted by one or nore Z
groups; a C3-Cl0 carbocyclic group; a C3-Cl4 heterocyclic group optionally
substituted by one or nore Z groups; or a group represented by the fornula
2; Ais sblep@ted froma bond, -NR13(S02)-, -(S02)NR13-, -(S2)-,

o AT R R b AU A el B0 X0

a solution of 3-Chloro-4-hydroxy-5-methoxy-benzoic acid methyl ester (2.5 g, 11.5

mmol) in THF (40 ml) at 0 °C and the resulting solution is stirred for 2 hours at 0 °C
and 16 hours at room temperature. The solvent is removed iz vacuo, and water is
added to the residue. The product is extracted in EtOAc, dried (NaxSO4) and the
solvent removed iz vacuo to afford a yellow oil. Flash chromatography (SiO-,
EtOAc/MeOH) yields 3-Chloro-5-methoxy-4-|2-(4-methyl-piperazin-1-yl)-ethoxy]-

benzoic acid methyl ester as an orange solid.

Step 3

A solution of 3-Chloro-5-methoxy-4-[2-(4-methyl-piperazin-1-yl)-ethoxy]-benzoic acid
methyl ester (3.7 g, 10.7 mmol) in 2 N NaOH (20 ml) and THF (40 ml) is heated at
reflux for 1 hour. The reaction mixture is washed with Et;O. The aqueous phase is

concentrated in vacuo, and water (50 ml) is added. The pH is adjusted to 3-4 using 2



199 B is selected froma bond, -(C2-C4 al kenyl group)-, -(C2-C4 al kynyl
group)-, -NH, aryl, Ouaryl, NHaryl, a C3-Cl4 carbocyclic group and a 3-
to 14- nernwened/d1e376r ocycli c group, the heterocyclic gr®op/EPr@iO6iing one or
nore heteroatons selected fromN, 0O 18hd S, wherein the aryl, carbocyclic
and heterocyclic groups are each optionally substituted by one or nore Z
groups; XN HCIS e[*oetﬁis%gluft&ﬁr'@ A1dbg M)WEmﬁ@zl\f}Rrewousﬁ Q23R Lath McOPED) -

- NR15C( O - %L 15 - NR15C( O NR17 , -NR15-, C( O) O

o0, bi)HCba Watsy), mabthe sesybingepispnre Mﬁfrefiat}@oal u@gplpéwelre@ Idsour.

al kenyl eneye ¢ &3- 1@lt&¥§|v9§§|1&y bith wa% g‘ﬁl th@lpl%’du@pfs‘ 43P frEMGhO ?és#ﬁyﬂ and

-aryl-, wherein the a ene, aryl groups are optlonally

c

subst i t ut wasiys with l\éfrOIriﬂﬁeIKZHg?féwéuthmls COlRtﬂll'ratRiBi aisdo.Riptedrveitteach

I ndependeqjdyy ag& 'I\E&Sﬁddﬂiédqmaz qm? e(;@lv@'lllt}ﬂ:ﬂuﬁovéﬁlz@ adusR) 58l gt difom Cl-C8
al kyl, aryl to red eterocyclic group, the eterocycllc
group |nct@ﬁﬂh@daﬁelahtﬂnmesweteroatons selected fromN, O and S; Zis

i ndependently selected fromOCH, aryl, O-aryl, C7-Cl4 aral kyl, O C7-Cl4
aral kyl, Cl-C6 al kyl, Ci1-C6 al koxy, NR19(SC2)R21, (SOZ)NR19R21, (S02) R20,
NR19C( O) RBO¢rme@dia® BIR1IOR20, NR19C( O) NR20R18, NR19C( O OR20, NR19R21,

C(O OR19, C(QyR19, SR19, OR19, oxo, CN, N2, and hal ogen, wherein the

al kyl, al koxyy| aral kyl and aryl groups are each optionally substituted by
one or nore sWpstijyents selecte%ﬁpron1CH, hal ogen, Cl-C4 hal oal kyl and

Cl-C4 al kewy, ANR20 are ea i ndependently selected fromH and Cl1-C6
al kyl ; R19 and ¢ eachyi ndependently selected fromH, Cl-C8 al kyl;
C3-C8 cycl oal kyl ; GA/@H%QX,;Nligé/alkyl; (Co-C4 alkyl)-aryl optionally
substituted by one or nore gr Selected from C1-C6 al kyl, Cl1-C6 al koxy
and hal ogen; (Co-C4 al kyl) - 03- Kb 14-menbered heterocyclic group, the

het erocyclic group including one or nore heteroatons selected fromN, O
and S, optionally substituted by one or nore groups sel ected from hal ogen,
oxo, Cl- Cgfa kyI and C(O)Cl-C6 al kyl; (Co-C4 alkyl)-Oaryl optionally
substitute one or nore groups selected from Cl-C6 al kyl, Cl1-C6 al koxy
and hal ogen; and (Co-C4 WO 2009/ 074575 / EP2008/ 067110 200 al kyl)- O0-3-
to 14-nenbered heterocyclic group, the| heterocyclic group including one or
more heteroatons selected fromNcQ a S,_-optionally substituted by one or
more groups sel ected from hal ogen,, SEl- al kyl and C(O C1-C6 al kyl;
wherein the al kyl and al koxy gro@ps &re optionally substituted by one or

g?ng?%g? 5 Ef?fgunmlgéiakkﬂﬁxﬁﬁbﬁiﬁ%gﬁﬁ%r %ﬁﬁ%ﬁe nl?rog%k%gton1to

whi ch t heyulﬁﬁrlea:ﬁhﬁdef(m al,3.19 ool Qvemsmbated dnetl € rOCYled deactiphasip, t he

het erocyclic rou ncludlng e or t eroat o sel ected from
N, 0 and %% STBRSFENT LG AgURP R HG L@Pf) &ﬁiﬂﬂaggede and the White Soli
present is removed by filtration, and washed with Et,O (2000 ml). The combined

filtrates are concentrated under reduced pressure to yield as a colourless oil.

Step 2

HO (

'.,,I% - S P N \/

~
VNN
®)

ZT

To a stirred solution of frans-4-(aminomethyl)-cyclohexane carboxylic acid (10 g, 63.6
mmol) in 1 N NaOH (153 ml) is added (10.91 g, 63.6 mmol) and the resulting mixture
is stirred at room temperature for 15 hours. The reaction is cooled to 10 °C and conc.

HCl solution (15 ml) is added and the mixture stirred for 10 minutes at this



substituted by one or nore substituents selected from OH, hal ogen; aryl; 5-
to 10- nmenbered heterocyclic group including one or nore heteroatons

sel ect ed Wpamd7405 and S; S(O 2-aryl; S(O) 2-Cl-C6 al kylPCTEP2@08/061 1k |
optionally substituted by one or nord92hal ogen atons; Cl-C6 al koxy
optionally substituted by one or nore OH groups or Cl- 4 al koxy; and

C( O OCL- CRniekithre. WHEE @Rl BrAWHicHaRd 1sB?att&lrlQ)CMﬁJah&1 SMPShdHedGRth groups are
t hemsel ves optionally substituted by Cl1-C6 al'kyl, Cl1-C6 hal oal kyl or Ci-C6

al koxy; B8 ¢0sd) scyidd the @ils ¢9qmneapegen, C 1-C8 al kyl, C 1-C8 al koxy, aryl,
Caryl, S(O2-aryl, S(0O2-Cl-C6 alkyl, S(O 2NR23R24, NHS(O) 2NR23R24, a
C3-Cl14 carbocyclic group, a 3- to 14- rrenbered het erocyclic group, the

het er ocychitermgdiztgBY ncl udi ng one or nore heteroatons selected fromN, 0

and S, ang(gﬁﬁéndkﬁxiﬁ%ﬁﬁﬁgi ?@nﬁ%&%TOCyC|'C group, the heterocyclic group
i ncludi ng one or nore neteroatons selected fromN, 0 and S), wherein the
al kyl, aryl, carbocyclic and heterocyclic groups are each optionally
substi t ut eg. one pr nmore Z R24 are.ea ntly

SUbS L Ut Sl % 005y Pl BB L OHRSI RS P R SE s saghdeengently
w th the giattheg@nCiatosut.enbizah(1neyl@rievattached forma 5- to 10-nenbered
het erocyclic group, optionally including one or nore further heteroatons

selected fromN, 0 and S, wherein the heterocyclic group is optionally
substi t ut gdediedieBQ@r nore Z groups; nis 0, 1 or 2; o and p are each

|ndependently n integer fr 0 to 6; and WD 2009/ 074575 PCT/ EP2008/ 067110
201 gi sO%Mﬁ?@M@WP@Wﬁat when n is 0, at |east one of RS,

R7, R8, RO, R10 and Rl11l is ot her than H 2. A conpound according to Caim
1haV|ngtheforrruIaIa R O e\ RS C NN N== (CH2)n HI HMRI NI
R11 Rl H Hhisgomppetdis prrapgredr de%bem URIYEABSRLL are each i ndependently
selected fromH, SO02R16; aryl optionally substituted by one or nore Z
groups; a C3-Cl0 carbocyclic group optionally substituted by one or nore Z
groups; C3-Cl4 heterocyclic group optionally substituted

Intermediate BH

2-{4-[2-(4-Fluoro-phenyl)-ethoxy]-phenyl}-ethylamine

Step 1

A suspension of 4-Hydroxybenzyl cyanide (7.9 g, 59.57 mmol), 1-(2-Bromo-ethyl)-4-
fluoro-benzene (17.4 g, 71.48 mmol), potassium carbonate (19.8 g, 143 mmol) and
sodium iodide (2.68 g, 17.87 mmol) in acetonitrile (120 ml) is heated at reflux for 44
hours. The reaction mixture is cooled and filtered and the solvent removed in vacuo to
yield a dark brown oil. Flash chromatography (SiO2, EtOAc/ iso-hexane) yields {4-]2-
(4-Fluoro-phenyl)-ethoxy]-phenyl}-acetonitrile as a yellow oil.

Step 2
2 N NaOH solution (45 .2 ml, 90.3 mmol) is added to a solution of {4-[2-(4-Fluoro-

phenyl)-ethoxy]-phenyl}-acetonitrile (3.29 g, 12.9 mmol) in EtOH (45.2 mol) followed
by Al-Ni Alloy (2.5 g) and the resulting reaction mixture is stirred for 1 hour at room
temperature. The reaction mixture is filtered and the EtOH removed iz vacuo. The
product is extracted into DCM (2 x 80 ml), dried (MgSQO4) and the solvent removed in

vacuo to yield the title compound as a yellow oil.

Intermediate BI



by one or nore Z groups; C1-C8 al kyl optionally substituted by an aryl
group optionally substituted by one or nore Z groups, a C3-Cl0 carbocyclic
group optworraddoy4s7substituted by one or nore Z groups oPCa/BE36808047110

het erocyclic group optionally substilPuted by one or nore Z groups; or is
represented by the fornmula 2a: -(CH2)o-A-(CH2)p-B-(X-R 2 )g-R22 ; or R7

and R8 toggn@qym%M%@1pp@d§p;Q9@¢%kQtho which they are attached forma 3-
to 7- nenbered carbocyclic or a 3- to 7-nmenbered heterocyclic group, the
het erocyclic group including one or nore heteroatons selected fromN, O
and S, an I groups being optionally
substltutgh%nggﬁgkg?%ﬁ%akgfg%g%%ﬁ%?& §g¥%z C6-Ci s-aromati c carbocyclic
group optionally substituted by one or nore Z groups; a C3-Cl0 carbocyclic
group; a FB-Clé.heéfrocyclic group optionally substituted by one or nore Z
groups; oty Y epresented by the fornula 2a; or RO and R10 toget her
w th the gdushemnhatybbuio@ymbtical|tihgnasie attached forma 3- to 7- nenbered
carbocyclic or a 3- to 7-nenbered heterocyclic group, the heterocyclic WO
2009/ 074575 PCT/ EP2008/ 067110 202 group including one or nore heteroatons
sel ected fhRMMNpoBnPR r@are%lrbg deligine@d RaSY ehis 18661 heterocyclic groups
bei ng optionally substituted by one or nore Z groups; SO02R16;
C6- G s- aronatlc carbocycllc group optionally substituted by one or nore Z
groups; a,C3- bocycllc group; a C3-Cl4 heterocyclic group optionally
subst i t ut GH? 8ﬁ: % nore Z groups; or a group represented by the fornula
2a; or R844dfM&ByltDpeinkiesxasblthylnivehoal-baneadsolfenyl chlvhidech t hey are attached
forma 3- to 7-nmenbered cycloalkyl or a 3- to 7-nmenbered heterocyclic
group, the heterocyclic group including one or nore heteroatons sel ected
fromN, 0Tﬁﬁ@o§po@ﬂﬂs?R%am%%kQ@&yﬁédﬁ1WM&Z@?@QBQPNC|'C groups bei ng
optionally substituted by one or nore Z groups; SO02R16; C6-Cl5-aronmatic
carbocyclic group optionally substituted by one or nore Z groups; a C3-Cl10
arbocyclhﬁmg&gg£33g C3-Cl14 heterocyclic group optionally substituted by
one or nore or a group reFresented by the formula 2a; Ais
sel ect ed LrPhomyd i 173 £ & R13-, -(S2)-, -NR13C(O -
-C(O) NR13- , -NR13C(O)NR14- -NRlsc(O)O -NR13-, C(OO OO, C(O) 0 and
S; Bis selected froma bond, aryl, a C3-Cl4 carbocyclic group and a C3-Cl4
heterocycﬁhscogmommimwhgm&hnmkhﬁhaé&hLEmambmcyclic and heterocyclic rings
are optionally substituted by one or nore Z groups; X is selected froma
bond, -NR15(S02)-, -(S02)NR15-, -(SQ2)-, -NR15C(O-, -C(O NR15- |,
-NR15C(O)NRér¥ned1até\Bi45C(O)O -NR15-, (OO OO, (O, 0and S; RI2 is
sel ected fron1H Ci aIkyI, C3- CB cycloalkyl Cl-Cs al kyl - C3-C8
cycloalky‘A Cll Vg rethybig MEBYIY N t he aIkyI cycl oal kyl and
aryl groups are optlonally substltuted by one or nore Z groups;

Step 1
1-(1-Phenyl-ethyl)-piperidin-4-one is prepared according to the procedure described on
page 525 of . Org. Chem. 1991, 56(2), 513-528.

To a mixture of 1-(1-phenyl-ethyl)-piperidin-4-one (10.9 g, 53.6 mmol), ammonium
chloride (4.3 g, 80.4 mmol) and 30% aqueous ammonia solution (30 ml) in water (30
ml) at room temperature is added sodium cyanide (4.0 g, 81.6 mmol) portion wise.
The reaction mixture is stirred at room temperature for 18 hours, then diluted with
water and extracted with DCM. The organic phase is washed with brine, dried over
Na»SOs, filtered and concentrated i vacuo to obtain 4-Amino-1-(1-phenyl-ethyl)-

piperidine-4-carbonitrile as a brown oil; [M+H]* 230.

Step 2



R13, R14, R15 and R17 are each independently selected fromH and Cl-C6
alkyl; R16 is selected from Cl-C8 al kyl, aryl and a 3- to 14-nenbered

het er ocycWocoegvwwiys Z is i ndependently sel ected from OPCTAEPRI0S/01a0 Y] |
Cr7-Cl4 aral kyl, O Cr-Cl4 aral kyl, C19€6 al kyl, Cl-C6 al koxy, NR19(SQ2)R21,
(S02) NR19R21, (S02) R20, NR19C(O R20, C(O NR19R20, NR19C( O NR20R18,

NRL9C( O mlnm&m&gﬁ%ﬁﬁ FRURLE 12009 QE4245 1 RIFTLJER008/ 067110
203 SR19, OR19, o0x0 hal ogen, wherein the al kyI al koxy,

aral kyl aderaregiate i bypeplaging é@@ﬁn@f}tqympw@u%étcpltww Bsid devé-bey| mor e
subst i t uepds i§ 8ot $fh HLAMST (1-Jaak,e9an pﬁi;er%etmké}%wrhe and, G-, al koxy;
R18, R19 and R20 are each |ndependently sel ected fromH and Cl-C6 al kyl ;

R21 is sel ected from Cl-C8 al kyl, aryl and a 3- to 14-nenbered heterocycllc
group; ]Jgﬁe tedfromHand Cl-C8 alkyl; nis 0, 1 or 2; o and p are
each |ndepe ntIy an i nteger fromO to 6 and gis0,1,20r3; with the

provi so t Agtmiwhmathyl-1-$4-Mmethgixyibe DE AptamiRg, RS, R9 R10 and R11 is
other than H 3. A conpound accordl ng to Claiml1 or Claim2, wherein R6 is
selected fromH, Cl-C3 alkyl and (CH2)d-phenyl, where the phenyl group is
opti onal | &Fh'swbﬁntpbtllut sqarq;armmoganay it Iterored@te BSI by keplacingnid(1-pheingl- an

integer fr 1to A or di ny precedi c
wherein éj lq'—eindm fl?neCéN,lt ﬁrg |OsX Yeel ! lg%m? v %ﬁmcf% CZ %k%ls}lﬁn
(CH2) epherinSQMtﬁa)r é.46Hecdp ¥ahyin),gr. 884P. S 4blp ti) pﬁ@Vl (2H, syl¥sia (AH,eql 998 one or

uner ot hot GHAN® Gt 61h o ET6or Hohal 1y “Hat  Bctal by 1 to & orbups  sel ect o0

fromOH Cl1-C3 aI kyl and phenyl; and (CH2) hNHCO2( CH2) phenyl; R21 is H or

Cl-C6 al ki/ he al kyl group is optionally substituted by 1 to 3
gr oups se"é‘érf"é: OH and OC1-C3 alkyl; R22 is Hor C1-C3 alkyl; e is O,
1, 2, 3, 4Aﬁﬁm5met\ﬁ@-2@08&1&745&@&9%105&2@%&1@1@7&10 204 f, g and h are each
i ndependently an integer from1 to 4; and i is 1 or 2; or R7 and R8
together with the carbon atomto which they attached forma 5- or 6-

Step 1

To a solution of 4-aminomethyl-4-(2,2,2-trifluoro-acetylamino)-piperidine-1-
carboxylic acid fert-butyl ester (Intermediate U, Step 2) (5.0 g, 15.4 mmol) in DCM
(50 ml) at O °C is added pyridine (10 ml) followed by trifluoroacetic anhydride (3.5 ml,
25.3 mmol) and the reaction mixture is stirred at room temperature for 16 hours. The
reaction mixture is diluted with DCM, washed with brine, dried over Na>SO4 and
concentrated in vacuo. The residue obtained is dissolved in diethyl ether and re-
precipitated by adding petroleum ether. The solvent mixture is decanted and the solid
dried under vacuum to afford 4-(2,2,2-Trifluoro-acetylamino)-4-[(2,2,2-trifluoro-

acetylamino)-methyl]-piperidine-1-carboxylic acid tert-butyl ester; [M+H]*+ 420.

Step 2

To a solution of 4-(2,2,2-trifluoro-acetylamino)-4-[(2,2,2-trifluoro-acetylamino)-
methyl]-piperidine-1-carboxylic acid tert-butyl ester (5.25 g, 12.5 mmol)

in dioxane (50 ml) is added 4 M HCI in dioxane (15 ml) and the reaction mixture is
stirred at room temperature for 3 hours. The reaction mixture is concentrated in
vacuo and the off-white solid obtained dissolved in the minimum amount of MecOH
and re-precipitated by adding diethyl ether. The supernatant solvent mixture is

decanted and the product is washed again with diethyl ether and dried under vacuum
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a - stirred at room temperature for 3 hours. The reaction mixture is quenched with sat.
NH4CI solution and is concentrated iz vacuo. The residue is purified by column
chromatography (basic alumina, MeOH/DCM) to obtain 2,2,2-Trifluoro-N-[1-pyridin-
4-ylmethyl-4-(2,2,2-trifluoro-acetylamino)-piperidin-4-ylmethyl]-acetamide ~ as  off-

white solid; [M+H]+ 413

Step 4

To a solution of 2,2 2-trifluoro-N-[1-pyridin-4-ylmethyl-4-(2,2,2-trifluoro-
acetylamino)-piperidin-4-ylmethyl]-acetamide (200 mg , 0.49 mmol)

in MeOH (10 ml) is added 30% aqueous ammonia solution (10 ml) and the reaction
mixture is stirred at 60 °C for 3 h. The reaction mixture is concentrated iz vacuo to
obtain 4-Aminomethyl-1-pyridin-4-ylmethyl-piperidin-4-ylamine as  a colourless
gummy oil that is used without further purification; 'H NMR (DMSO-d6): 1.63-1.77
(4H, m), 2.45-2.54 (4H, m), 2.49 (2H, s), 3.57 (3H, s), 7.30 (2H, d, | = 5.5 Hz), 8.68
(2H, d, ] = 5.5 Hz).

Intermediate BP

4-Aminomethvl-1-(3-phenyl-propyl)-piperidin-4-vlamine

This compound is prepared analogously to Intermediate BO by replacing -
bromomethylpyridine hydrobromide (Step 3) with 1-bromo-3-phenylpropane; [M+H]*
248

Intermediate BQ

4-Aminomethyl-1-cyclohexylmethyl-piperidin-4-ylamine
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This compound is prepared analogously to Intermediate BM by replacing 1-(1-phenyl-
ethyl)-piperidin-4-one (Step 1) with N-Boc-nortropinone; 'H NMR (DMSO-d6): 1.40
(9H, s), 1.63-1.85 (8H, m), 2.79 (2H, s), 4.06 (2H, s).
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Claims
1. A compound of Formula I:
6 7
0 R\ 3<R8
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I A N—< (CH,)n
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or solvates, hydrates or pharmaceutically acceptable salts thereof, wherein

R1is H, halogen, Ci-Cs-alkyl, Ci-Cs-haloalkyl, Ci-Cs-haloalkoxy, Cs-Cis-carbocyclic
group, nitro, cyano, a C¢-Cis-membered aromatic carbocyclic group, or a Ci-Cg-alkyl

substituted by a C¢-Cis-membered aromatic carbocyclic group;

R2, R3, R* and R’ are each independently selected from H and C;-Cs alkyl;

Ré, R7, R8, R%, R10 and R!! are each independently selected from H; SO2R16; aryl
optionally substituted by one or more Z groups; a Cs3-Cio carbocyclic group optionally
substituted by one or more Z groups; Cs-Ci4 heterocyclic group optionally substituted
by one or more Z groups; Ci-Cs alkyl optionally substituted by an aryl group which is
optionally substituted by one or more Z groups, a Cs3-Cio carbocyclic group optionally
substituted by one or more Z groups or a C3-Ci4 heterocyclic group optionally

substituted by one or more Z groups; or is represented by the formula 2:

-(Co-Cs alkylene)-A-( Co-Cs alkylene)-B-(X-R12)-R22) wherein the alkylene

groups are optionally substituted by one or more Z groups;

or Ré and R” together with the atoms to which they are attached form a 3- to 10-
membered heterocyclic group, the heterocyclic group including one or more further
heteroatoms selected from N, O and S, and the heterocyclic group being optionally
substituted by one or more Z groups; SO2R16; Cs-Cis-aromatic carbocyclic group
optionally substituted by one or more Z groups; a Cs3-Cio carbocyclic group; a Cs3-Ci4
heterocyclic group optionally substituted by one or more Z groups; or a group

represented by the formula 2;
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or R7 and RS together with the carbon atom to which they are attached form a 3- to
10-membered carbocyclic or a 3- to 10-membered heterocyclic group, the heterocyclic
group including one or more heteroatoms selected from N, O and S, and the
carbocyclic and heterocyclic groups being optionally substituted by one or more Z
groups; SO2R¢; Ce-Cys-aromatic carbocyclic group optionally substituted by one or
more Z groups; a C3-Cio carbocyclic group; a C3-Cis heterocyclic group optionally

substituted by one or more Z groups; or a group represented by the formula 2;

or R? and R0 together with the carbon atom to which they are attached form a 3- to
10-membered carbocyclic or a 3- to 10-membered heterocyclic group, the heterocyclic
group including one or more heteroatoms selected from N, O and S, and the
carbocyclic and heterocyclic groups being optionally substituted by one or more Z
groups; SO2R¢; Ce-Cys-aromatic carbocyclic group optionally substituted by one or
more Z groups; a C3-Cyp carbocyclic group; a Cs-Ci4 heterocyclic group optionally

substituted by one or more Z groups; or a group represented by the formula 2;

or R and R? together with the carbon atoms to which they are attached form a 3- to
10-membered cycloalkyl or a 3- to 10-membered heterocyclic group, the heterocyclic
group including one or more heteroatoms selected from N, O and S, and the
carbocyclic and heterocyclic groups being optionally substituted by one or more Z
groups; SO2R¢; Ce-Cys-aromatic carbocyclic group optionally substituted by one or
more Z groups; a C3-Cio carbocyclic group; a C3-Cis heterocyclic group optionally

substituted by one or more Z groups; or a group represented by the formula 2;

or R19 and R together with the atoms to which they are attached form a 3- to 10-
membered heterocyclic group, the heterocyclic group including one or more further
heteroatoms selected from N, O and S, and the heterocyclic group being optionally
substituted by one or more Z groups; SO2R1¢; Cg-Cis-aromatic carbocyclic group
optionally substituted by one or more Z groups; a C;-Cyo carbocyclic group; a Cs3-Ci4
heterocyclic group optionally substituted by one or more Z groups; or a group

represented by the formula 2;

A is selected from a bond, -NR3(SO3)-, -(SO2)NRB-, -(SO3)-, -NRBC(O)-, -C(O)NR 13-
, -NRBC(O)NR -, -NR1BC(0)O-, -NR13-, C(0)0O, OC(0), C(O), O and S;
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B is selected from a bond, -(Cs-Cs alkenyl group)-, -(Cz-Cs alkynyl group)-, -NH-, aryl,
O-aryl, NH-aryl, a C3-Cy4 carbocyclic group and a 3- to 14-membered heterocyclic
group, the heterocyclic group including one or more heteroatoms selected from N, O
and S, wherein the aryl, carbocyclic and heterocyclic groups are each optionally

substituted by one or more Z groups;

X is selected from a bond, -NR!5(SO3)-, -(SO2)NR15-, -(SO2)-, -NR15C(O)-, -C(O)NR13-
, -NRBC(O)NRY-, -NRC(O)O-, -NR15-, C(0)0O, OC(0), C(O), O and S;

R12 s selected from C;-Cg alkylene, C-Cs alkenylene, -Cs-Cs cycloalkyl-, -Ci-Cs
alkylene-Cs-Cs cycloalkyl-, and —aryl-, wherein the alkylene, cycloalkyl and aryl groups

are optionally substituted by one or more Z groups;

R13, R4, R1S and R!7 are each independently selected from H and C;-Cg alkyl;

R16 is selected from C;-Cg alkyl, aryl and a 3- to 14-membered heterocyclic group, the

heterocyclic group including one or more heteroatoms selected from N, O and S;

Z is independently selected from OH, aryl, O-aryl, C7-Cy4 aralkyl, O-C7-Cy4 aralkyl,
C1-Cs alkyl, Ci-Cq alkoxy, NR19(SO2)R2L, (SO2)NRIR2L, (SO2)R20, NR19C(O)R,
C(O)NRI?R20, NR1°C(O)NR2R 18, NR1*C(O)OR20, NRI°R2!, C(O)OR!?, C(O)R1,
SR, OR", oxo0, CN, NO,, and halogen, wherein the alkyl, alkoxy, aralkyl and aryl
groups are each optionally substituted by one or more substituents selected from OH,

halogen, Ci-C4 haloalkyl and Cq-Cs alkoxy;

R18 and R20 are each independently selected from H and Ci-Cg alkyl;

R and R2! are each independently selected from H; Ci-Cs alkyl; Cs-Cs cycloalkyl; Cq-
Cs alkoxy-Ci-Cy alkyl; (Co-Cy alkyl)-aryl optionally substituted by one or more groups
selected from Ci-Cg alkyl, Ci-Cs alkoxy and halogen; (Co-Cs alkyl)- 3- to 14-membered
heterocyclic group, the heterocyclic group including one or more heteroatoms selected
from N, O and S, optionally substituted by one or more groups selected from halogen,
ox0, C1-Cg alkyl and C(O)Ci-Cs alkyl; (Co-Cs alkyl)-O-aryl optionally substituted by

one or more groups selected from Ci-Cs alkyl, C1-Cs alkoxy and halogen; and (Co-Cs
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alkyl)- O-3- to 14-membered heterocyclic group, the heterocyclic group including one
or more heteroatoms selected from N, O and S, optionally substituted by one or more
groups selected from halogen, Ci-Cg alkyl and C(O)Ci-Cg alkyl; wherein the alkyl and
alkoxy groups are optionally substituted by one or more halogen atoms, Ci-Cy4 alkoxy,

C(O)NH,, C(O)NHC;-Cs alkyl or C(O)N(C1-Cs alkyl); or

R1% and R20 together with the nitrogen atom to which they attached form a 5- to 10-
membered heterocyclic group, the heterocyclic group including one or more further
heteroatoms selected from N, O and S, the heterocyclic group being optionally
substituted by one or more substituents selected from OH; halogen; aryl; 5- to 10-
membered heterocyclic group including one or more heteroatoms selected from N, O
and S; S(O)z-aryl; S(O)»-Ci-Cs alkyl; Ci-Cs alkyl optionally substituted by one or more
halogen atoms; Ci-Cs alkoxy optionally substituted by one or more OH groups or Ci-
Cy alkoxy; and C(O)OC;-Cg alkyl, wherein the aryl and heterocyclic substituent groups
are themselves optionally substituted by Ci-Cs alkyl, C1-Cs haloalkyl or Ci-Cs alkoxy;

R22js selected from H, halogen, Ci-Cs alkyl, Ci-Cs alkoxy, aryl, O-aryl, S(O),-aryl,
S(0)2-Ci-Cg alkyl, S(O)2NR23R24) NHS(O)2NR23R24) a C3-Cy4 carbocyclic group, a 3-
to 14-membered heterocyclic group, the heterocyclic group including one or more
heteroatoms selected from N, O and S, and O-(3- to 14-membered heterocyclic group,
the heterocyclic group including one or more heteroatoms selected from N, O and S),
wherein the alkyl, aryl, carbocyclic and heterocyclic groups are each optionally

substituted by one or more Z groups;

R23 and R24 are each independently selected from H, C;-Cs alkyl and Cs-Cs cycloalkyl;

or

R23 and R24 together with the nitrogen atom to which they are attached form a 5- to
10-membered heterocyclic group, optionally including one or more further
heteroatoms selected from N, O and S, wherein the heterocyclic group is optionally
substituted by one or more Z groups;

nis 0,1 or 2;

o and p are each independently an integer from 0 to 6; and
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qis 0, 1,2 or 3;

with the proviso that when n is 0, at least one of Ré, R7, R8, R% R1% and R!! is other
than H.

2. A compound according to Claim 1 having the formula Ia
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wherein

Ré, R7, R8, R%, R10 and R!! are each independently selected from H; SO2R16; aryl
optionally substituted by one or more Z groups; a Cs3-Cio carbocyclic group optionally
substituted by one or more Z groups; Cs-Ci4 heterocyclic group optionally substituted
by one or more Z groups; Ci-Cs alkyl optionally substituted by an aryl group
optionally substituted by one or more Z groups, a Cs3-Cio carbocyclic group optionally
substituted by one or more Z groups or a C3-Ci4 heterocyclic group optionally

substituted by one or more Z groups; or is represented by the formula 2a:
-(CHa)o- A-(CHy)peB-(X-R12)-R 2%

or R7 and R together with the carbon atom to which they are attached form a 3- to 7-
membered carbocyclic or a 3- to 7-membered heterocyclic group, the heterocyclic
group including one or more heteroatoms selected from N, O and S, and the
carbocyclic and heterocyclic groups being optionally substituted by one or more Z
groups; SO2R1¢; Ce-Cys-aromatic carbocyclic group optionally substituted by one or
more Z groups; a C3-Cio carbocyclic group; a C3-Cis heterocyclic group optionally

substituted by one or more Z groups; or a group represented by the formula 2a;

or R? and R0 together with the carbon atom to which they are attached form a 3- to 7-

membered carbocyclic or a 3- to 7-membered heterocyclic group, the heterocyclic
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group including one or more heteroatoms selected from N, O and S, and the
carbocyclic and heterocyclic groups being optionally substituted by one or more Z
groups; SO2R16; Ce-Cys-aromatic carbocyclic group optionally substituted by one or
more Z groups; a C3-Cio carbocyclic group; a C3-Cis heterocyclic group optionally

substituted by one or more Z groups; or a group represented by the formula 2a;

or R® and R?® together with the carbon atoms to which they are attached form a 3- to
7-membered cycloalkyl or a 3- to 7-membered heterocyclic group, the heterocyclic
group including one or more heteroatoms selected from N, O and S, and the
carbocyclic and heterocyclic groups being optionally substituted by one or more Z
groups; SO2R1¢; Ce-Cys-aromatic carbocyclic group optionally substituted by one or
more Z groups; a C3-Cio carbocyclic group; a C3-Cis heterocyclic group optionally

substituted by one or more Z groups; or a group represented by the formula 2a;

A is selected from a bond, -NR13(SO3)-, -(SO2)NR13-, -(SO,)-, -NR1B3C(O)-, -C(O)NR 13-
, -NRBC(O)NR M-, -NRBC(0)O-, -NR1-, C(0)0O, OC(0), C(O), O and S;

B is selected from a bond, aryl, a Cs-Ci4 carbocyclic group and a Cs-Ci4 heterocyclic
group, wherein the aryl, carbocyclic and heterocyclic rings are optionally substituted

by one or more Z groups;

X is selected from a bond, -NR15(SO3)-, -(SO2)NR -, -(SO2)-, -NRPC(O)-, -C(O)NR13-
, -NRISC(O)NR17-, -NR15C(0O)O-, -NR15-, C(0)0O, OC(0O), C(O), O and S;

R12 is selected from H, C;-Cg alkyl, C;5-Cs cycloalkyl, C;-Cg alkyl- Cs-Cg cycloalkyl, Cy-
Cs alkyl-aryl and aryl, wherein the alkyl, cycloalkyl and aryl groups are optionally

substituted by one or more Z groups;

R13, R4 RS and R are each independently selected from H and Ci-Cg alkyl;

R1¢ is selected from Ci-Cg alkyl, aryl and a 3- to 14-membered heterocyclic group;
Z is independently selected from OH, aryl, O-aryl, C7-Cy4 aralkyl, O-C7-Cy4 aralkyl,

Ci-Cs alkyl, C1-Cs alkoxy, NR19(SO2)R2L, (SO2)NRIR2!, (SO,)R2, NR1*C(O)R,
C(O)NR?R20, NR19C(O)NR20R 18, NR1°C(O)OR20, NRI°R21, C(O)OR!?, C(O)R1,
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SR OR™, oxo0, CN, NO., and halogen, wherein the alkyl, alkoxy, aralkyl and aryl
groups are each optionally substituted by one or more substituents selected from OH,

halogen, Ci-C4 haloalkyl and Cq-Cs alkoxy;

R18, R and R2° are each independently selected from H and C;-Cs alkyl;

R2t s selected from C;-Cg alkyl, aryl and a 3- to 14-membered heterocyclic group;

R22 s selected from H and Ci-Cs alkyl;

nis 0,1 or 2;

o and p are each independently an integer from 0 to 6; and

qis 0, 1,2 or 3;

with the proviso that when n is 0, at least one of Ré, R7, R8, R%, R1% and R!! is other
than H.

3. A compound according to Claim 1 or Claim 2, wherein

R¢ is selected from H, C;-Cs alkyl and (CHaz)¢-phenyl, where the phenyl group is
optionally substituted by OR29,

R20is H or Ci-Cg alkyl; and

d is an integer from 1 to S.

4. A compound according to any preceding claim, wherein

R7is H or C1-Cs; and

R8 is selected from H, Ci-Cs alkyl; (CHaz)cphenyl, where the phenyl group is optionally
substituted by one or more groups selected from halo and OR2!; (CH2){COOR22;
(CH»)sOCy-Cg alkyl, where the alkyl group is optionally substituted by 1 to 3 groups
selected from OH, C;-Cs alkyl and phenyl; and (CH2)sNHCO»(CHaz)iphenyl;

R2%is H or Ci-Cs alkyl, where the alkyl group is optionally substituted by 1 to 3
groups selected from OH and OC;-Cs alkyl;

R22is H or Ci-Cs alkyl;

eis0,1,2,3,4o0r3;
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f, g and h are each independently an integer from 1 to 4; and

iis 1 or 2;

or R7 and R together with the carbon atom to which they attached form a 5- or 6-
membered non-aromatic carbocyclic ring system or a 5- or 6- membered non-aromatic
heterocyclic ring system containing one or more heteroatoms selected from N, O and S,
the ring systems being optionally substituted by one or more Z groups; SO2R16; Cq-Cis-
aromatic carbocyclic group optionally substituted by one or more Z groups; a Cs3-Cio
carbocyclic group; a Cs-Cis heterocyclic group optionally substituted by one or more Z

groups; or a group represented by the formula 2.

5. A compound according to any preceding claim, wherein

R?is H, Ci-Cg alkyl or phenyl;

or R8 and R? together with the carbon atoms to which they attached form a 5-, 6- or 7-
membered non-aromatic carbocyclic ring system or a 5-, 6- or 7- membered non-
aromatic heterocyclic ring system containing one or more heteroatoms selected from

N, O and S, the ring systems being optionally substituted by Ci-Cjs alkyl, halo or

benzyl.
6. A compound according to Claim 1 having the formula Ib
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wherein R30 is —A-(Co-Cs alkylene)-B-(X-R12)4-R22

and A, B, X, R12, g and R22 are as defined in Claim 1.

7. A compound of Formula II
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wherein [LINKER] is selected from C,-Cg alkylene, C,-Cg alkenylene, C,-Cs
alkynylene, a 5- to 10-membered carbocyclic group, aryl, and a 5- to 10-membered
heterocyclic group containing one or more heteroatoms selected from N, O and S, the

ring systems being optionally substituted by one or more Z! groups; and

Z! is independently selected from OH, aryl, O-aryl, benzyl, O-benzyl, C;-Cq alkyl
optionally substituted by one or more OH groups, Ci-Cs alkyl optionally substituted
by one or more halogen atoms, Ci-Cs alkoxy optionally substituted by one or more
OH groups or Ci-Cy alkoxy, NR19(SO,)R2L, (SO,)NRI9R20, (SO,)R2, NR19C(O)R20,
C(O)NRI?R20, NR1°C(O)NR2R 18, NR1*C(O)OR20, NR1°R2!, C(O)OR!?, C(O)R1,
SR, OR", oxo0, CN, NO,, and halogen.
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phar maceutjpg@al exci pi ent use of a conpound according to any of
Clains 1 to 8, in¢t ﬁ%ﬂ ﬁéﬁ&im a medi canment for treatnment of a

di sease nedi ated by th | ock n epithelial sodiumchannel. 12. The

use of a conpound ‘dccdrding to any o ine 1 to 8, in the manufacture of
a nmedi canent for treatnment of an infla ry or allergic condition,
particularly an inflammtory or obstructiv ways di sease. 13. The use
of a conmpound according to any of Clains 1 to~& in the manufacture of a
medi canent for the treatnent of an inflammatory or allergic condition
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fromcystic fibrosis, primary ciliary dyskinesia, chronic bronchitis,
chronic obstructive pulnonary di sease, asthma, respiratory tract

i nfecti or®Q 2bewg4%7ar ci noma, xerostom a, and ker at oconj RPOTIEPRIOBI067136 re. 14.
A pharnmaceutical conbination of a conpbund according to any of Clains 1 to
8 with an anti-inflammtory, bronchodilatory, antihistam ne or anti-tussive
drug substance. 15. A process for the preparation of conpounds of formula
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R5, R6 and Rl1 are as deflned in daiml, O|s CR7TR8 ; X is CROR10; n is
0; and R7, R8, RO and R10 are as defined in Claim1l, in the presence of a

base.
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9. A compound according to any of Claims 1 to 8 for use as a pharmaceutical.
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10. A pharmaceutical composition comprising a compound according to any of

Claims 1 to 8, together with one or pharmaceutical excipients.

11. The use of a compound according to any of Claims 1 to 8, in the manufacture
of a medicament for treatment of a disecase mediated by the blockade of an epithelial

sodium channel.

12. The use of a compound according to any of Claims 1 to 8, in the manufacture
of a medicament for treatment of an inflammatory or allergic condition, particularly an

inflammatory or obstructive airways disease.

13. The use of a compound according to any of Claims 1 to 8, in the manufacture
of a medicament for the treatment of an inflammatory or allergic condition selected
from cystic fibrosis, primary ciliary dyskinesia, chronic bronchitis, chronic obstructive
pulmonary disease, asthma, respiratory tract infections, lung carcinoma, xerostomia,

and keratoconjunctivitis sire.

14. A pharmaceutical combination of a compound according to any of Claims 1 to

8 with an anti-inflammatory, bronchodilatory, antihistamine or anti-tussive drug

substance.
15. A process for the preparation of compounds of formula (I):
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Wherein R1, RZ, R3, R4, RS, R¢ and R!! are as defined in Claim 1, Y is CR7R8 ; X is
CRPR1% n is 0; and R7, R3, R? and R0 are as defined in Claim 1,

in the presence of a base.



