Pyridine and Pyrazine derivative for the Treatnment of CF This invention
relates to pyridine and pyrazi ne conpounds, their preparation and use as
phar macewocalgL138ystic fibrosis (CF) is a fatal geneti eCtirre@smsmatised by
mutations in the gene encoding the CF transnmenbrane conductance regul at or
(CFTR), a protein kinase A (PKA)- activated epithelial anion channel
involved in salt and fluid transport in nultiple organs, including the
| ung. Most CF nutations either reduce the nunber of CFTR channels at the
cell surface (e.g., synthesis or processing mutations) or inpair channel
function (e.g., gating or conductance nutations) or both. There are
currently no approvegriging bAPPpazind abrilaBl@Rl tHeFtEatehestdry. The present
i nvention discloses conpounds which restore or enhance the function of
mut ant and/or wild type CFTR to treat cystic fibrosis, primary ciliary
dyski nesi mis @héraioh celbtes Rehyiriding ,and py@ging cobgburde! theie pwpbmua:awd desgase,
ast hma, g@ﬁgrat?2¥ tract infections, lung carcinom, Xxerostom a and

't9'S

ker at ocorr? P58 sire, or constipation (IBS, IBD, opioid induced). In
one aspect, the invention provides conpounds accor ding to Formula I: 0 R4
Rl RS R3 H i cal S& he in: Ais N
or CR4a; tll f.QHﬁs.Q@ﬁ g%?ﬁﬂélﬁeﬁeé({c‘h%‘ena%?l yl%s)eﬁjgbélt n% {h% ege\ékr]&)d?nrge hal ogen

at ons; C2h€8Fdtdoemyinprape-cosduwitdogayégulaB3-(CEDRE malrfaiainlmese GIPRAD

cycl oal kegy l,%tea R eI 2hieK | on et ER GVd Al bha &&&%@%@@ﬁtﬁéjﬁ'ﬂ Y

substi t ut eé one or nore halogen atons [gen
S- C1- Csal In«yudla@thedm IMO%QEsIWt@mr@@ItW rediesedhe nmb,ermpdiaawhamrtﬂlﬁ;at S- C8- C14

! r i r n - G4
) SRS 8 BB LSBT S R o

group, wHeatieg Ar @Wuﬁéﬂ‘@r @E@B@W%Obp%ﬁp-r PeE Fsreatly NearRrowdnerapies oat om

sel ected tﬁétqaﬂg%‘t CPTRARecHY. Wﬁ@b%‘s@ntﬁﬁlﬁénﬁ&% Q@éd@%'comﬁbf&{o@mmn}é&tor@drw and
heterocyg?{% groups are each optionally substituted t%)% one or,  nore Z
subst i t uefiihencedheifuncian gimpanieadioy wild pge Sid Rig dreg ysbqiKosis®ap@Rdent |y H or
01-08 al koniarpwskmegblchr@u@srbh&mﬁsedhrbmc@agr@nvemnmomy@@@aseatagﬁma R4 is H,
or 01-08 al kyl P r} ut?stltut ed with ? or Lmre hal o%e.p' .

respiratory fract infections, lung carcinoma, xerostomia and keratoconjunctiviti$ sire, or

constipation (IBS, IBD, opioid induced).

In one aspect, the invention provides compounds according to Formula I:

R4
R N
X N R5
/ R3 RS
R? A NH,

or pharmaceutically acceptable salts thereof, wherein:
Ais N or CR*,

R'is H; C;-Cs alkyl optionally substituted by one or more halogen atoms; C,-Cg alkenyl;
C»-Cs alkynyl; C5-C4o cycloalkyl; Cs-C+o cycloalkenyl; -C4-C, alkyl-Cs-Csg cycloalkyl; C4-Cg
alkoxy optionally substituted by one or more halogen atoms; halogen; SO.NR®R?;
SO,R"; S-C;-Csalkyl optionally substituted by one or more halogen atoms; S-Ce-C14
aryl; CN; NR'"R™; C(O)NR™R™; NR™S0O,R"; NR™C(0)R"™, CO,R™, -(Co-C4 alkyl)-Ce-
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R5 is -(OH2) m NR17R18, -(OH2) m Ck; 01-08 al koxy optionally substituted by
one or nore hal ogen atons; -(00-04 al kyl)-002R15; -(00-04 al kyl)-08-014
aryl or -W8otwi11ld3smnber ed heterocyclic group, wherein tReThPe@En 064068 i C
group contains at |east one heteroatomselected fromN, 0 and S; wherein
the -(00-04 al kyl)-08-014 aryl and -(00-04 alkyl)-3 to 14 nmenbered

het erocyclic group are each optionally substituted by one or nore Z
substituents; R6 is 01-08 al kyl optionally substituted by one or nore

hal ogen atons; 03-010 cycl oal kyl; -01-04 al kyl -03-08 cycl oal kyl; 01-08
al koxy optionally substituted by one or nore hal ogen atons; OH ON,

hal ogen; c{,@R1:Q4- @U@M'a)ky@-&t@“lrrfermderedlﬁeter()@%h@éro@b KMte)relﬁtHefhelél'omﬁ@ered

het erocycl i c grou wherei n the heteroc é roup contains at |east one
het er oat PSR faaEskisastoRE nejematpTeseIhied ko N RArE S Bsr g e cycl oal keny! |

- (00-04 adykmbl)wlo&c%ﬂ(eﬂy’lyérylamd he{ddétyolH grblps Ire aatmoﬂuénmrmestﬁde@eyer ocyclic
group are each og Bq ubstltuted by one or nore Z substituents; or R6
is H and® " %éﬁi? 7R18 -(OH2)mOR , 01-C8 al koxy optlonally
substituted by one or nore hal ogen atons; (00 04 al kyl)-08-014 aryl;

(00- 04 ahkyl menber ed heterocycllc group, wherein the
heterocy?%|§C9C?h%Ba&%talns at | east one heteroatom selected fromN, 0 and
S; or -(00-04 al kyl)-002R15, wherein -(00-04 alkyl)-08-014 aryl and (00 04

al kyl)-3 I

Subst 11 ut S A onl e PRI B2t lieHag ShanaBe B OB L3R 1 (e
car bon aﬂ@ﬁﬁﬁﬂ@@mﬁch t hey are bound fornta 3 to 8 nenbered carbocyclic
ring system or R4 and R5 together forman oxo group (0=0) and R6 is 01-04
al kyl optionally substituted by one or nmore hal ogen atons; 01-04 al koxy
opti onal |§ i&8ith8t F e etﬂy'@yt'%}@éswt'twtﬁdémmr@gém%t #egen: (00- 04 al kyl ) - C6- Cl4
aryl; or -(00-04 alkyl)-3 to 14 nenbered heterocyclic group, wherein the
heterocyclch@{oup cgngalns at_least one heteroatomsel ected fromN, 0 and
S, wherei R 1§ & NRaRd: KebarQEs G gfs Frmpricnly 3RsHUSIHY SN NO%ibst i t ut ed

by \me ﬁrhart]tsyea aloredi 0EL,10, WD) T ORF°; R@o-endlkﬂﬁct@gmrplefr -3t 12 mémberea bon atons
to I C t

t
Lont ol o et odgp amelria MsheleraoRns dote Ao Bn EREes Sk BRI ol n ¢ he
ring systsdte) fapi NoOeand)S sibsin thet@d-AylkoNea,, oyt end-(SHIsbikyipendés; or R4

and R5 and R6 to h th the carbo the mal, bound form a
5"to 8 nolibaraieRarers bl 20 LPuRr b Ry Bk BY R “het er oat ome
sel ect ed dubsitudyts;0 and S, wherein the ring systemis optionally substituted
by one or nore Z substituents; R is H or 01-08 al kyl optional substituted
with one or nore halogen; mis 0, 1, 2 or 3; Rs, Rl1l, R13 and R17 are each
i ndependeRtikE14s a(MLmoa&llMwbﬁmted)h)aomwormgtMtOQeledtOW on€10yclralkg; hal ogen
atons, 03 Q Y/ 9, Rl12,
R14, RI5, < a&%ﬁ(‘:hé%&goea% : C a%x’%dé'}esh%ly%bg%ga%eﬁ%é”}wrelﬂ%] g y
subst i t ut@empyOleN dialagspe %%dlé\ﬁ) ¢6m§fyldz -6B-Calaterhya to 162“%\839&¢Q<ynyl

03- 010 cyudi@abyent grogé Mﬂé?e.ﬁma' r%@érgg)@}f& groUQéOﬁQm@bk%éSt@ﬁe ﬂgteﬁié@drﬁ)m kyl;
-(00-04 al kyl)-06-0 |; or - yl)-3 t nber ed heterocycllc

group, whiiesed f%Nh@taétP&zy@Pte@ P&M%O%'éyht%?'ﬁ@k%&y' |(§asq4 aY¥b-GeeltePYht om
sel ect ed érfdomobt:4 SAABtoS.4 MEBB&ED hlR ciielgralpkartt eacrtotibaalykapstituted@r yl  and

Subst | t U et ZaH B R REE and RLY, RL3 and RL4. and RL7 and RIS
together with the nitrogen atomto which they are attached may forma 4 to
Substi T udntS T 2 B R bUaEnE 5 EHEarST orbe Akyh SrBtnalp BB © 01 06
al kyl optortertalnhcye balbgéen stoted (GyC.oalkeyl)oCe-Gnragy! GﬂCgC@amsl )-8ito NHEegberegals, 01- 06
S R R D e gjﬁe%eottatggﬁggsﬁfoggﬁgﬁeg%a;ogﬁ al koxy

optional l'y 'Su roups” or
NR18( SOZ)ﬂEltted(f&mM\RmR& or {(€02) RRY)-CRER Scyitsrein 1(Coa4@)WRIQF@1@ryNRi sc

oxo, N, st Aghrs R e iR ol S atbe SR R ol e et n the

heterocyc$ﬂ@mgwd@moéeﬁt@pﬁ%ZammW@§§§;@he het eroat om sel ected from N, 0 and
S; R19 and R21 are each independently H, 01-08 al kyl; 03-08 cycl oal kyl ;

01- 04 al koxy-01-04 al kyl; (00-04 al kyl)-aryl optionally substituted by one
or nore groups selected from01-06 al kyl, 01-06 al koxy and hal ogen; (00-04
al kyl)- 3- to 1l4-nenbered heterocyclic group, the heterocyclic group

i ncluding one or nore heteroatons selected fromN, 0 and S, optionally
substituted by one or nore groups selected from hal ogen, oxo, 01-06 al kyl
and 0(0)01-06 al kyl; (00-04 alkyl)-0-aryl optionally substituted by one or
nore groups selected frontOl 06 aIkyI 01 06 alkoxy and halogen and (00-04

v a A Y T . T .



R19 and R21 together with the nitrogen atomto which they attached forma
5- to 10- nenbered heterocyclic group, the heterocyclic group including one
or nore fwothariibster oat ons selected fromN, 0 and S, tReThHPREN 0640681 C
group being optionally substituted by one or nore substituents sel ected
from OH, hal ogen; aryl; 5- to 10- nmenbered heterocyclic group including one
or nore heteroatons selected fromN, O and S; S(0)2-aryl; S(0)2-Cl-C6

al kyl; 01-06 al kyl optionally substituted by one or nore hal ogen atons;

01- 06 al koxy optionally substituted by one or nore OH groups or 01-04

al koxy; and 0(0)001-06 al kyl, wherein the aryl and heterocyclic substituent
groups are thenselves optional Iy substituted by 01-06 al kyl, 01-06

hal oal kyl _p i ous e jents of the invention are

Goscr i bedk RG0S B e RS SO Jo Ao FEa PR ELORhA G Ped - each
enbodi menmerbareb eaboaiziit e svistdmn: @k her specified features to provide further
enbodi nents. In an enbodi nent of the invention as described anywhere
herein, Ais N In an enbodi nent of the invention as descri bed anywhere
herei n, AR} adER4egether farm amﬁmnbrnmm(C@ and R°iis@ 0} alkyl optorcip sulisbtedanywher e
her ei n, 0 I i ed by one or
nor e haI 0 ednn% §%O‘?&h€|§g%&§ é 8? Xg mna‘ﬂgé t%’Eﬂﬁ]t ud%/%ﬁa&% Otrcgé?zéor nor e

hal ogen ahaiogen aItIHhS)g(@m-C4@B<-)/O-IJ4 C’;ur gﬂyi OF(OBCMJKYi) &yd )4 Gletﬂbemd menber ed

het er ocy %gy% east one
het er oat gﬁn% (grg ecggt?lgrgu Tom %\Ft %Séﬂlggﬁﬁkl@%lg%mﬁe%?h% c% oarJr] and
het er ocycselestegrfemy. @r@d&ime@mﬁh@@ml pyd é@ig@pvqumwpwrwh@pmﬁﬁ"é Z
substi tuegubgmuﬂea bg@nEBpFﬁGPJ@E'Gbsﬂfueﬁt@eoﬂ nvention as described anywhere
herein, Rl is optional substituted by one or nore hal ogen
atons. For exanple C}B or CF3. In an enbodi ment of the invention as

descr i bedrBadhavrkrabgeth@vRinthe Eﬁrbbﬁal@%%mﬁickw a@@bbtﬂﬂﬁd 5 ﬁi@ﬁkhibéie@d by one

or nore hal ogen atons. For exagg n embodi nent of the

i nvent i oMeIFORKCEE FRhFIesh GRURAIPIRY ART e ’HoreFE‘f“?r%atafr“?Ise'e%ﬁgufreinr{“ & 919 Ps phenyl
opt i onal lyhessihstid fing Setehyis optorally sisetueduylasiior wRnd B susqieints; 6r exanpl e are
4- fluorophenyl, 4-chloro-2-nethyl phenyl, or 2,4-dichlorophenyl. In an
enbodi ment of the invention as described anywhere herein, Rl is 6 nenbered
het er ocy ciRYydndgR canal, R\bgatiedriwith tmvdyboreaiomn@wbmymeylar@bmuﬂ foren ppio dyl
optional l v substituted by ane or e.Z substit eC|f|c xanple is
1- et hyl -%9%5?%%9%%@0%0@ r'ngr%%tgﬁnr?gn{am'rp he Orlmno\Fé(;ﬁ dr?t (Iaescttﬁ'd Tﬁer@ anywher e
herei n, Ry @snd®BB, wheZkefd,the GIFQSsyste@Osl@,pnoﬁdllueub}qfahmeww one or moreZ

4-chl oro-2yapt byl phenyl, or 2, 4-dichl orophenyl. In an enbodi nent of the

i nvention as descri bed anywhere herein, R2 is CF3CF2-, (CF3)2CH, CH3-CF2-,
CF3CF2-, CF3,CH3-Cd 2-, CF3CFCClH, CBr3, CBr2H CF3CF2CHCF3 or
CFBCFZCFZF@F;H odd)- @%lm& bsitol 0fin bRY BPRbRMASAEsCri bed anywher e
herein, R2 . In’an e #lnen of the invention as descri bed anywhere
herein, R3 |s H or methyl. In a further enbodi nent of the invention as
descri beqna@(yvmgroegherel n, Rda is H An enbodi nent of the invention, as
defi ned above provides a corrpound where R5 provides a het er oat om t wo
carbons fromthe am de nitrogen, wherein the heteroatomis oxygen or

ni trogen.Rr® R" R and R" are each independently H, C+-Cg alkyl optionally substituted by one
or more halogen atoms, Cs-C, cycloalkyl or -(C+-C, alkyl)-Cs-Cg cycloalkyl;

R% R' R™ R™ R'™ R'™and R'" are each independently H; C;-Cs alkyl optionally
substituted by one or more halogen atoms; C>-Cs alkenyl; C,-Cg alkynyl; C3-Cyo
cycloalkyl; Cs-C1o cycloalkenyl; -C1-C, alkyl-C3-Cs cycloalkyl; -(Co-C4 alkyl)-Cs-C44 aryl; or
-(Co-C4 alkyl)-3 to 14 membered heterocyclic group, wherein the heterocyclic group
contains at least one heteroatom selected from N, O and S, wherein the cycloalkyl,



An enbodi nent of the invention as defined above provides a conpound
according to Formula |, wherein R4 is H Cl-C4 alkyl optionally
substi t utwo 2by/ased4or nore hal ogen atons or not present PCT/EP2011/0R®38 s Cl- C4
al koxy optionally substituted by one or nore hal ogen atons; -(CH2) M\RLl7Ri s;
-(CH2)mOR '",or OH mis 0, or 1; R6 is C1-C4 al kyl optionally
substituted by one or nore hal ogen atons; Cl-C4 al koxy optionally
substituted by one or nore hal ogen atons; OH;, ON;, hal ogen; -(00-04

al kyl)-06-014 aryl; or -(00-04 alkyl)-3 to 14 nenbered heterocyclic group,
wherein the heterocyclic group contains at | east one heteroatom sel ected

from N, Gyerdiksnyl ianaal RetchyaygrodRerdigdd sptiyhally lsuBt@HES b o Gahdre
opt i onal loiﬁustlf?sutm ed by one or nore Z substituents; or R4 and R5 together

form an bERS(¥=0) ; " or R5 and R6 together with the carbon
atons to which they are bound forma 5 to 8 nmenbered heterocyclic ring

system co ai nidg0 5 at ergat,o wher ei n
the ring dg-?l’n ac@tl:? rgp ?rgp 'gub%r{ ?g@ Rzﬁo%%ée W'{hﬁﬁ? E'trgg%rh%ginlt?uent S;
R17 and R&Iﬁicratheyew:éttacmbisrpeylfdmmtalg/toH4 r_oemﬂéredmeiardcyc_thc@mupmpabmqnysubjst|tut ed
by one org trtgteg%k%gggr %%”fw@ﬂm%ﬂ@?d' ment of the invention as defined

above prov es ‘conpounds "according to Fornmula I, wherein Ais CR4a;
Rl is halogen 01-04 al kyl optionally substituted by one or nore hal ogen

at ons, en atons;

2T e B 7 0r0Eh) gl b 480 M R
-(OH2) m NITRIEE marg gl:fzgrml@:@r Nl-brgrms C1-Cs alkyl optlonally substituted by one or
more halogen atoms, C4-Cgs alkoxy optionally substituted by one or more OH groups or

C1-C4 alkoxy, NR'™(S0,)R?", (SO,)NR™R?', (SO,)R?', NR'®C(O)R?", C(O)NR'"R?,
NR"C(O)NR™R?', NR'®C(0O)OR", NR"R?!, C(O)OR", C(O)R", SR™, OR™, oxo, CN,
NO,, halogen or a 3 to 14 membered heterocyclic group, wherein the heterocyclic group
contains at least one heteroatom selected from N, O and S;

R and R?' are each independently H; C;-Cs alkyl; C5-Cs cycloalkyl; C4-C, alkoxy-Cq-Cs4
alkyl; (Co-C4 alkyl)-aryl optionally substituted by one or more groups selected from C4-Cq
alkyl, C4-Cs alkoxy and halogen; (Co-C4 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, oxo, C+-Cs alkyl and
C(0)C+-Cs alkyl; (Co-C,4 alkyl)-O-aryl optionally substituted by one or more groups
selected from C4-Cs alkyl, C4-Cg alkoxy and halogen; and (Co-C, 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, C4-Cs alkyl or C(O)C;-Cs alkyl; wherein the alkyl groups are optionally
substituted by one or more halogen atoms, C4-C, alkoxy, C(O)NH,, C(O)NHC-C; alkyl
or C(O)N(C+-Cs alkyl),; or

R'™ and R?' 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

4



mis O, or 1; R6 is 01-04 alkyl optionally substituted by one or nore
hal ogen at ons; or R5 and R6 together with the carbon atons to
t hey are wound/fiss9m a 5 to 6 nmenbered heterocyclic ringPsygtPeom o6fB&i ni ng
one or nore heteroatons selected fromN, 0 and S, wherein the ring system
is optionally substituted by one or nore Z substituents; and

R18 are each independently H or 01-04 al kyl optionally substituted
or nore hal ogen atons. An enbodi nent of the invention as defined above

provi des
hal ogen,

01- 04 haI
(0=0);

conpounds according to Forrmula I, wherein A is CR4a;

whi ch

R17 and
by one

Rl is

01-04 al kyl optionally substituted by one or nore hal ogen atons,
or 01-04 @de(0pRNI00@))-8 - @gasw¢u@@@lkmpmﬁll>@§uu§m%dmldﬂg©ﬁm@t@ms R2 is

0

500 atomeg s b apBnali S Betih ARy P05 SLIBEE SH W PByT GRG: ot

n 0X0 group

nor e

hal ogen aénamy ardlc(@40el-Keskylpphéreinahd yrybaHasidtérotyetic Q}bsamentcgrowpsraﬁe hal ogen
4 nmenber ed

het erocycB?TS%Y%L%X'Oe}\ﬂlggglig:%'tutt%%g%gt §? 8'590(191 g%%%%%vlé ﬁ’t {iF ALYt | east

at ons

het eroatom sel ected fromN, 0 and S, wherein the aryl

groups ar

enbodi nen

|nvent|0n as

S BBl ROR SHERYUL S B SRS TR B Fechlifiodd et >

one

and heterocyclyl

An

unds accordlng

to For nmul faatluresvslpe@’eedunAacrser@mamemlmzhxsbmqormn@ Wit otogrtspecibéd featitdsstoi t ut ed

by one or

oGS AALOSARLFhANE: R2 TS 01-04 hal oal kyl;

In an embodiment of the invention as described anywhere herein, A is N.
In an embodiment of the invention as described anywhere herein, A is CR*

In an embodiment of the invention as described anywhere herein, R' is selected from H;
C,-Cs alkyl optionally substituted by one or more halogen atoms; C,-Cg alkoxy optionally
substituted by one or more halogen atoms; halogen; Cg-C44 aryl; -(Co-C4 alkyl)-3 to 14
membered heterocyclic group, wherein the heterocyclic group contains at least one
heteroatom selected from N, O and S; and NR"'R"?, wherein the aryl and heterocyclic

groups are each optionally substituted by one or more Z substituents.

In an embodiment of the invention as described anywhere herein, R" is C;-C, alkyl
optional substituted by one or more halogen atoms. For example, -CH; or CFs.

In an embodiment of the invention as described anywhere herein, R' is C;-C, alkoxy
optional substituted by one or more halogen atoms. For example, -OCHj; or -OCFs.

In an embodiment of the invention as described anywhere herein, R" is aryl, wherein aryl
is phenyl optionally substituted by one or more Z substituents, specific example are 4-
fluorophenyl, 4-chloro-2-methylphenyl, or 2,4-dichlorophenyl.

In an embodiment of the invention as described anywhere herein, R" is 6 membered
heterocyclyl group, wherein 6 membered heterocyclyl group is pyridyl optionally
substituted by one or more Z substituents, specific example is 1-methyl-4-pyridyl.

5



R3is H R4is Hor M; Rlais H R5is -(OH2) mNRL7R18; -(OH2)mOR ; or
OH mis 0, or 1; R6 is 01-04 al kyl optionally substituted by one or nore
hal ogen awoOr?811/108894 R5 and R6 together with the caPb®mEPaM10/084089 whi ch
they are bound forma 5 to 6 nenbered heterocyclic ring system containing
one or nore heteroatons selected fromN, 0 and S, wherein the ring system
Is optionally substituted by one or nore Z substituents; and R17 and
R15 are each independently H, or 01-04 al kyl optionally substituted by one
or nore hal ogen atons. An enbodi nent of the invention as defined above
provi des conpounds according to Formula I, wherein Ais CR4a; Rl is 01-04
al koxy optionally substituted by one or nore hal ogen atons; R2 is 01-04

hal oalkyl; R3is H R4 is Hor Me;, R4ais H RS is - NR1/R18;
- (CH2), y_l@gn eg}boejlfil?ent of the inventlron as’described anywl_lﬁere erelsn, RG %I_gr) -%H& ]C 3
-OCHj3;, -OCF;3, 4-fluorophenyl, 4-chloro-2-methylphenyl, or 2,4-dichlorophenyl.

In an embodiment of the invention as described anywhere herein, R? is CF3CF -,
(CF3)2CH-, CH3-CF,-, CF3CF,-, CF3, CFyH-, CH3-CCly-, CF3CFCCIH-, CBr3;, CBroH-
CF3CFQCHCF3 or CF3CF2CFQCF2-.

In an embodiment of the invention as described anywhere herein, R?is CFs.
In an embodiment of the invention as described anywhere herein, R is H or methyl.
In a further embodiment of the invention as described anywhere herein, R* is H.

An embodiment of the invention, as defined above provides a compound, where R®
provides a heteroatom two carbons from the amide nitrogen, wherein the heteroatom is

oxygen or nitrogen.

An embodiment of the invention as defined above provides a compound according to
Formula |, wherein

R*is H, C;-C, alkyl optionally substituted by one or more halogen atoms or not
present;

R® is C4-C4 alkoxy optionally substituted by one or more halogen atoms; -(CHa)-
NR''R'; -(CHz)»-OR",0or OH;

mis 0, or 1;

R® is C,-C, alkyl optionally substituted by one or more halogen atoms; C-C,
alkoxy optionally substituted by one or more halogen atoms; OH; CN; halogen; -(Co-C4
alkyl)-Ces-C14 aryl; or -(Co-C4 alkyl)-3 to 14 membered heterocyclic group, wherein the
heterocyclic group contains at least one heteroatom selected from N, O and S, wherein
the aryl and heterocyclyl groups are each optionally substituted by one or more Z
substituents; or

R* and R® together form an oxo group (C=0); or



mis O, or 1; R6 is 01-04 alkyl optionally substituted by one or nore

hal ogen at ons; or R5 and R6 together with the carbon atons to which
t hey are wound/fiss9m a 5 to 6 nmenbered heterocyclic ringPsygtPeom o6fB&i ni ng
one or nore heteroatons selected fromN, 0 and S, wherein the ring system
is optionally substituted by one or nore Z substituents; and R17 and
R18 are each independently H or 01-04 alkyl optionally substituted by one
or nore hal ogen atons. An enbodi nent of the invention as defined above
provi des conpounds according to Formula I, wherein Ais CR4a; Rl is 01-04
al koxy optionally substituted by one or nore hal ogen atons;; R2 is 01-04
hal oal kyl ; R3 R%and;RfdgdtiseritArndesrbdraoims tdiwhitd tHey ard\NBIuhdkSim #6168, R6 is
01- 04 al kyl %tignall supsti t ut ed ‘g{one or m)rﬁ hal? en ?tg%ﬁ; or

R5 and PHEEPA AP IR HICE SKIPBERMEINGI%CEL WA R EIEP ™ P F orm a 5
to 6 nenbere@dndst @n@eyché angd $y3ens Eipeonalig Bilsstitutatbbyosre @imdreze het er oat ons
sel ected frorp N, O and S, wherein the ring systemis optionally substituted
by one orSWBIe IS5 ybst i tuents; and R17 and R18 are each

i ndependent | y BRI aod RFlar@4acil ikgdpeapéntignalor ¢,-Su byl aptivredly bybstitudecblsy nmor e

hal ogen : di t of the invention as defined above provides
corrpoundgén%cr%énrdg?rqglg?% Tﬂgﬁgul al, wherein Ais CR4a;

An embodiment of the invention as defined above provides compounds according to
Formula |, wherein

Ais CR*;

R is halogen, C:-C, alkyl optionally substituted by one or more halogen atoms,
or C4-C, alkoxy optionally substituted by one or more halogen atoms;

R?is C4-C4 haloalkyl:

R%is H;

R*is H or Me;

R*is H;

R®is -(CH,)m-NR"R®; -(CH,)n-OR; or OH;

mis 0, or 1;

R® is C4-C4 alkyl optionally substituted by one or more halogen atoms; or

R® and R® together with the carbon atoms to which they are bound form a 5 to 6
membered heterocyclic ring system containing one or more heteroatoms selected from
N, O and S, wherein the ring system is optionally substituted by one or more Z
substituents; and

R' and R" are each independently H; or C;-C, alkyl optionally substituted by

one or more halogen atoms.

An embodiment of the invention as defined above provides compounds according to
Formula |, wherein

Ais CR*;

R is halogen, C:-C, alkyl optionally substituted by one or more halogen atoms,
or C4-C, alkoxy optionally substituted by one or more halogen atoms;

R?is C-C,4 haloalkyl;

R%is H;



Rl is 01-04 al kyl
Is 01-04 haloalkyl; R3is H R4 is Hor Me; RAais H R5 is -NRL7R18; or
OH; R8Oi201101334 al kyl optional |y substituted by onePol/RPRoIg/0REBHgEN
atons; and R17 and R18 are each independently H, or 01-04 al kyl optionally
substituted by one or nore hal ogen atons. An enbodi nent of the invention as
defi ned above provi des conpounds according to Formula |, wherein Ais CR4a;
Rl is 01-04 al koxy optionally substituted by one or nore hal ogen atons; R2
is CG-C4 haloalkyl; RBis H R4 is Hor Me; R4ais H R5 is -NRL7R18; or
OH, R6 is 01-04 alkyl optionally substituted by one or nore hal ogen atons;
and Rl7R‘aptH:R18 are each independently H, or 01-04 al kyl optionally

substituted by _,one ar re _hal ogen at ong.
YROOha i togne?herform AOGXO groupn&:=0); and

an

optionally substituted by one or nore hal ogen atons; R2

R® is C4-C, alkyl optionally substituted by one or more halogen atoms; C-C,

alkoxy optionally substituted by one or more halogen atoms; -(Co-C, alkyl)-Cs-C+4 aryl; or

-(Co-C4 alkyl)-3 to 14 membered heterocyclic group, wherein the heterocyclic group

contains at least one heteroatom selected from N, O and S, wherein the aryl and

heterocyclyl groups are each optionally substituted by one or more Z substituents..

An embodiment of the invention as defined above provides compounds according to

Formula |, wherein
Ais CR*;
R'is C;-C, alkyl optionally substituted by one or more halogen atoms;
R?is C4-C4 haloalkyl:
R%is H;
R*is H or Me;
R*is H;
R®is -(CH,)m-NR"R®; -(CH,)n-OR; or OH;

mis 0, or 1;

R® is C4-C, alkyl optionally substituted by one or more halogen atoms; or

R® and R® together with the carbon atoms to which they are bound form a 5 to 6

membered heterocyclic ring system containing one or more heteroatoms selected from

N, O and S, wherein the ring system is optionally substituted by one or more Z

substituents; and

R' and R" are each independently H; or C;-C, alkyl optionally substituted by

one or more halogen atoms.

An embodiment of the invention as defined above provides compounds according to

Formula |, wherein
Ais CR*;
R' is C4-C,4 alkoxy optionally substituted by one or more halogen atoms:
R?is C4-C4 haloalkyl:
R%is H;
R*is H or Me;



I n an enbodi nent of the invention as descri bed anywhere herein, wherein

Z is independently OH, 01-04 al kyl optionally substituted by one or nore OH
groups orwiB1gnsssps, 01- 04 al kyl optionally substit ut etCibEPRIIG/064038101 €

hal ogen atons, 01-04 al koxy optionally substituted by one or nore OH groups
or 01-04 al koxy, NR16R21, 0(0)OR16, 0O(0)R16, SR16, OR16, ON, NO2, or

hal ogen; R16 and R21 are each independently H Cl-C4 al kyl; C3-C6
cycloal kyl; or Cl-C4 al koxy-01-04 al kyl, wherein all alkyls are optionally
substituted with hal ogens. In an enbodi mrent of the invention as described

anywhere herein, wherein Z is independently OH C1-C4 al kyl
optional |y sulrs®igtht ed by one or m)re OH groups or NH2 groups, Cl-C4 al kyl
optionally subst.i ttﬁ" Iﬁ;(ﬂ @hogen atonms, 01-04 al koxy
optional |y subst¥ groups or 01-04 al koxy, C(0)OR19,
C(0) R19, OR19,m@\), oon; haI ogen R19 is H Cl-C4 al kyI C3-C6

| oal kyl ; 1- koxy- Cl- CA4 wh i I |1
Subst tuted Wit ﬁgﬁaékwiqxp*?reﬁjﬂmu%%ﬁ%i D SR BoPRSLAES e descr bed
anywher e her eiR?, and/rf@rtegenher with the @arben atodhe ewtiemtHey aréioutd fahkgrB topti onal |y
SUDS LU e B e Rl P o AL OGS A B 0Tl il BLIRIY U dial gy Anor her

enbodi nmen e~ ihve ove provides co ounds Wt h
subst anti I&I@y‘mqbﬁreh@n@rthe om;etam tSfoptIMIIRSc@ﬂfutgwmnem moﬁﬂét her enbodi nent
of the inygeki, L& agqdefined above provides conpounds with substantially

pure enantionmers wth the S configuration. Certain conpounds of Fornula |
i ncl ude conpolRden®dR “rse aechdndependeriy Xior C,-Cy alky gptionmiubstituted by

one or more halogen atoms.

An embodiment of the invention as defined above provides compounds according to
Formula |, wherein

Ais CR*;

R' is C-C, alkoxy optionally substituted by one or more halogen atoms:;

R?is C4-C4 haloalkyl:

R%is H;

R*is H or Me;

R*is H;

R%is -NR"R"; or OH:;

R® is C4-C, alkyl optionally substituted by one or more halogen atoms; or

R® and R® together with the carbon atoms to which they are bound form a 5 to 6
membered heterocyclic ring system containing one or more heteroatoms selected from
N, O and S, wherein the ring system is optionally substituted by one or more Z
substituents; and

R'" and R are each independently H; or C;-C,4 alkyl optionally substituted by

one or more halogen atoms.

An embodiment of the invention as defined above provides compounds according to
Formula |, wherein

Ais CR*;

R' is C4-C, alkyl optionally substituted by one or more halogen atoms;

R?is C-C,4 haloalkyl;



or a pharmaceutically acceptable salt thereof, wherein A, Rl, R2 and R3
have the definitions of Fornula I and ["11:) , 0 )22 0OH(2zz<c)Hc7 -4LO
In a furtwenormmissdunent of Forrula |1 of the invention RreTaPr)11854038 CR4a,
wherein Rda is H In a further enbodinent of Fornmula Il of the invention
herein, Rl is selected fromH 0104 al kyl optionally substituted by one or
nore hal ogen atons; 01-04 al koxy optionally substituted by one or nore
hal ogen atons; hal ogen; 06-014 aryl; -(00-04 alkyl)-3 to 14 nenbered

het er ocyclic group, wherein the heterocyclic group contains at |east one
het eroatom sel ected fromN, 0 and S; and NR11R12, wherein the aryl and
het erocyclic ggqslps are each optionally substituted by one or nore Z
substituents.g%n A further enbodi ment of Forrmula Il of the invention
wherein, Rl isSBLTG4V&l kyl optional substituted by one or nore hal ogen
atonms, 01-04 ak’Rexy optionally substituted by one or nore hal ogen atons;

hal ogen; 06 aryd.; 17|§18_mer@$red het erocyclic group, wherein the

het er ocyclic dfuﬂ\?'{éo tai'ns "at | east one heteroatom selected fromN, 0 and
S, wherei n t heR%s ¢h-Caalitylhgtienadg gobstituter mups @meore hAslogepstoosaiidy substi t ut ed
by one or noresZ st | {. I _ r ~e ' f, E Il of the
i nvention V\he‘rar\éi ﬁ,ﬁéjgl eirésg%%—'ﬁglepaeﬂﬁ%ﬂgtﬂi%o?gﬁgf‘ g%@?sp{ﬂlgﬁjl glcjib%gﬁ%ﬂ) or nore
hal ogen atrerms madd haldgerl &toxg. optional |y substituted by one or nore hal ogen
atons; or halogen. In a further enbodi nent of Formula |l of the invention

herein, R3 is Hor nmethyl. An enbodi nent of the invention as defined above
provi des AbapeeMAsntE dsrigyangon as fRfingdiahove provifes @IMPOANssacCRepng to

Formula |, wherein
Ais CR*;
R' is C4-C,4 alkoxy optionally substituted by one or more halogen atoms:
R?is C,-C,4 haloalkyl:
R%is H;
R*is H or Me;
R*is H;
R%is -NR"R™; or OH;
R® is C4-C, alkyl optionally substituted by one or more halogen atoms; and
R' and R" are each independently H; or C;-C, alkyl optionally substituted by

one or more halogen atoms.

In an embodiment of the invention as described anywhere herein, wherein

Z is independently OH, C4-C, alkyl optionally substituted by one or more OH
groups or NH, groups, C+-C, alkyl optionally substituted by one or more halogen atoms,
C.-C4 alkoxy optionally substituted by one or more OH groups or C-C, alkoxy, NR"R?",
C(O)OR'™, C(O)R", SR™, OR", CN, NO,, or halogen;

R and R?' are each independently H; C;-C, alkyl; C5-Cs cycloalkyl; or C1-C,
alkoxy-C+-C4 alkyl, wherein all alkyls are optionally substituted with halogens.

In an embodiment of the invention as described anywhere herein, wherein

Z is independently OH, C4-C, alkyl optionally substituted by one or more OH
groups or NH, groups, C+-C, alkyl optionally substituted by one or more halogen atoms,

10



Rl is halogen; R3is H Rlais H RI0l is HOCF3 An enbodi ment of the
I nvention as defined above provi des conpounds according to Fornmula 11
wherein AW0200R43894R1 is 01-04 al kyl optionally substit eCedPbyi1on®3®r nore
hal ogen atons; R3is H Rd4a is H R1O0l is

C,-C, alkoxy optionally substituted by one or more OH groups or C;-C, alkoxy,
C(O)OR™, C(O)R™, OR™, CN, or halogen;
R is H; C;-C,4 alkyl; C5-Cs cycloalkyl; or C4-C, alkoxy-Cq-C, alkyl, wherein all

alkyl are optionally substituted with halogens.

In an embodiment of the invention as described anywhere herein, wherein
Z is independently, C-C, alkyl optionally substituted by one or more halogen

atoms, C4-C, alkoxy or halogen.

Another embodiment of the invention as defined above provides compounds with

substantially pure enantiomers with the R configuration.

Another embodiment of the invention as defined above provides compounds with

substantially pure enantiomers with the S configuration.

Certain compounds of Formula | include compounds of Formula II:

0]
R1 N R101
AN N/
L
FaC A NH i

2

or a pharmaceutically acceptable salt thereof, wherein A, R', R? and R® have the

definitions of Formula | and

2} CF3 CF3 CF,
&
HO HO®  H ’

- HO H o,
R101 is

2/ / ///, 1, O 0]
7 ‘s, /‘%l

11



HOCF3 An enbodi nent of the invention as defined above provi des conpounds
according to Formula 11 wherein Ais CR4a; Rl is 01-04 al koxy optionally
substi t utwo 2by/assd4or nore hal ogen atons; R3 is H Rda PSTHP201R08M3$ S
HOCF3 An enbodi nent of the invention as defined above provi des conpounds
according to Formula I, wherein A is CR4a; Rl is hal ogen, 01-04

al kyl optionally substituted by one or nore hal ogen atons, or 01-04 al koxy
optionally substituted by one or nore hal ogen atons; R3 is H Rd4a is H

0 0
AN

- |
A :ACO/
x B

) QO

12



An enbodi nent of the invention as defined above provi des conpounds
according to Formula |11, wherein Ais CR4a; R1 i s hal ogen, 01-04

al kyl optwortaly3soubstit uted by one or nore hal ogen at omsT/Epr010054048 al koxy
optionally substituted by one or nore hal ogen atons; R3 is H Rd4a is H
R101 is An enbodi nent of the invention as defined above provides
conpounds according to Fornula I, wherein A is CR4a; R1 i s hal ogen,
01-04 al kyl optionally substituted by one or nore hal ogen atonms, or 01-04
al koxy optionally substituted by one or nore hal ogen atons; R3 is H;

PN

SIS

2

K

O\

oK X

In a further embodiment of Formula Il of the invention herein, A is CR*?, wherein R* is
H.



Rda is H R101 is or Anot her enbodi nent of the invention as defined
above provides conpounds according to Fornmula 1 and Formula 11 represented
by soanivia3®4br ono- N- (i m dazo[ 1, 2-a] pyri di n- 2- y| meChyEPRe13/4054038
(trifluoromethyppyrazi ne-2-carboxam de;
3-am no- 6- brono- N- ((1-nmet hyl- 1Hi m dazol - 4-y1) net hyl ) - 5-
(trifluoronethyppyrazi ne-2-carboxam de;
3-am no- 6- brono- N- (( 1- met hyl- 1H pyrazol - 3-y1) net hyl ) - 5-
(trifluoromethyppyrazi ne-2-carboxam de;
3-am no- N- (2- (4-fl uorophenyl) - 2-oxoet hyl )-6-(1-nmethyl-1 Hindol-6-yl)-5-
gt rifl UOgIﬂEHDMrﬁmb@?inﬁﬁﬁﬂ Fdﬁr?ﬂ_a [ oféhe |n\|/ent|on ?_ereln R! is selected from H; C;-
am no r ono - e i m dazo -5-

Gt e vororeORgaisyeb et 1y s i natsaeh dhofs, &1.c. alkoxy optonally
3 am no- E&u(b@’ﬂt(ﬁ'éd(bgilo?ébhmbﬂanhaﬁﬁ@eﬁraﬁtpﬁe;wabgém @G 3 ayh } (O, 2tky-3ftb uer ophenyl) -

- oxoet ugr onet :
(R 5 am HtRSh bra S NP BF bR OBIo Ry s eastone
(t rifl uoretebhippmelaridfon2Ncardnd@aandiBR' 'R, wherein the aryl and heterocyclic

- am no- 6581 e Nall dptlBREIshb itk b § BAOLF mors’? L 5

In a further embodiment of Formula Il of the invention wherein, R is C;-C, alkyl optional
substituted by one or more halogen atoms, C4-C, alkoxy optionally substituted by one or
more halogen atoms; halogen; Ce aryl; or 6 membered heterocyclic group, wherein the
heterocyclic group contains at least one heteroatom selected from N, O and S, wherein
the aryl and heterocyclic groups are each optionally substituted by one or more Z
substituents.

In a further embodiment of Formula Il of the invention wherein, R" is C+-C, alkyl optional
substituted by one or more halogen atoms, C4-C, alkoxy optionally substituted by one or

more halogen atoms; or halogen.
In a further embodiment of Formula Il of the invention herein, R® is H or methyl.

An embodiment of the invention as defined above provides compounds according to
Formula Il, wherein

Ais CR*;

R'is halogen:

R%is H;

R*is H;

14



(trifluoronethyppyrazi ne-2-carboxam de;
3-am no- 6- ( 3- (N, N-di net hyl sul f anoyl ) phenyl) - N- (2- (4-f | uor ophenyl) - 2- oxoet hy

1)- 5-(trwbl2oovasssthyl ) pi col i nam de; PCT/EP2011/054038
3- am no- 6- brono- N-i sobut yl - N-nmet hy1-5-(tri fl uoronet hyppyr azi ne- 2- car boxam d
e; 3-am no- 6- brono- N- ((1- net hyl- 1H pyrazol - 5-y1) net hyl ) - 5-

(trifluoronethyppyrazi ne-2-carboxam de;

(3-am no- 6-brono-5-(trifluoronethyppyrazin-2-yl) (4-nethyl pi perazin-1-

yl ) met hanone;

3-am no- 6- brono- N- (2- (pyridin-4-ypethyl)-5-(trifluoromethyppyrazi ne-2-

car boxam de; R'is

3-am no- N (2-(4-fluorophenyl)-2-oxoet hyl)-6-(1-o0xo-1, 2,3, 4-tetrahydroi sogui
nolin6-yl)e5.(triflgpromet h)iéé/oi col i nayi-de;

3- am no- 6;,4-0 hoyl- 2- net P -f\l—(2-(4/‘-ze[' 0 y1) - 2- oxoet hyl ) - 5-
(trifluoromet hyf)\icolinam de;
3- ani no- 6- br -N-B¥2- (pyridin-Beypet hyl ) -5-(tri f g®r o hyppyr azi ne- 2-

’ ’ “or

car boxam de;

3-am no- 6¢( 3, 4-di et hyl pheny1) - N- (2- (4-fl uor ophenyl) - 2- oxoet hyl ) - 5-
(trifluor | ) piEBI i nami de;

3- ani no- N‘Benzy 2<6- br ono- N- net hy1-5- (tri f | uor omet hyl ) pyr azi ne- 2- car boxamni de
; (S)-3-am no -b -N-((1-ethyl pyrrolidin-2-yl)methyl)-5-

(trifluor orret%yppyr ?i-ne- 2- car boxani de; or

3-am no- 6- brono- N- (i m dazo[ 1, 5-a] pyri di n-1-yl net hyl ) - 5-
(trifluoromethyppyrazi ne-2-carboxam de. ~ Anot her enbodi ment of the

i nvent i om\a8MbedinpRPT {I8d0eenienas defhed ShpEUmEYdReHIRPUALE 2 OrIN Gl a 1,

repr esent@gmb 11, wherein o _ _

3- Ami no- 6- met hoxy-S-trifluoronethyl -pyridine-2-carboxylic acid ((S)-3, 3, 3-
trifluoro-2- hy%'ﬁc%/-?z- met hyl - propy1) - am de;

3- Ami no- 6- net %y €5, bikl/l dpas shydtituwd bydbrieoransranboysn dtemaci d ((R) - 3, 3, 3-
trifluoro-2- hﬁ%r_%y- 2- met hyl - propyl) - am de; Met hyl

3-(3-ani no- 6- B dib:5- (tri fl uor onet hyl ) pi col i nani do) pr opanoat e;

3- Ami no- N- (berr®jsiH;i soxazol - 3-yl met hyl ) - 6- brono-5-(trifl uoronethyl)

pl col i nam de, R101 is

3- Ami no- 6- (oxazol=2-y1)-N-(3,3,3-trifluoro-2-hydroxy-2-nmnethyl propyl) - 5-

(trifluordgethyl)pi col i nam d
CFs
7

% CF3 '2%' CF3
-~ 5 e
HO HO® H
‘51 CF,
504

HO CFs

An embodiment of the invention as defined above provides compounds according to
Formula Il, wherein
Ais CR%;
R' is C4-C,4 alkoxy optionally substituted by one or more halogen atoms:
R%is H;
R*is H;

15



3- Ami no- 6- brono- N- (3, 3, 3-trifluoro-2-nmet hoxy- 2- net hyl propyl) - 5-
(trifluoronethyl)picolinam de;

3- anm no- WQ2etydsgnty- 3- net hy1-2- (trifl uoronet hyl ) but y1) PETrPRé105054038
(trifluoromethyl)picolinam de;

3- Ami no- 6-cycl opropyl - N- (3, 3, 3-trifluoro-2-hydroxy-2-nmnethyl propyl) - 5-
(trifluoronethyl)picolinam de;

3- Ani no- 6- net hoxy-N- (3, 3, 3-trifluoro-2-hydroxy-2-(trifluoromethyl)propyl)-5
- (trifluoro nethyl) picolinam de;

5-am no-N-(3,3,3-trifluoro-2-hydroxy-2-nethyl propyl)-3-(trifluoronethyl)-2,
4' - Dbi pyri di ner'6-jgar boxam de;

3- Ani no- 6- brono-5-tri fl uoronet hyl - pyridi ne-2-carboxylic acid

(3-net hyl- xobutyé}-anide; CE c

3- Ami no- 6:48f o iTluoro azf ne-2-c¢ 8i d

[ 2- (4-fl uoroph -2 oxo- et hyl ] -&mde;

3- Ami no- 6- f wi@n- 2- 15tr|fluo|q@‘?rethy|lq pyrazmeﬁ ar bdxylic acid
[ 2- (2- met hoxyphenyl ) - et hyl ] -am de; 3~ Ami no- 8 (1- et hylorl

H pyrazol ¢4-y1)-N-(3,3,3-trifluoro-2-hydroxy- 2-
nethylprﬁg;é8 f4 uor onet hyl ) pi col i nani de:

3-ani no (8, 3, ¢t rifluoro-2-hydroxy-2- nethylpropyl) 5,6-bis(trifluoronethy
1) pyra2|nej%) ar m de; N(2-(1

H i m dazol yl ) pr opy 1) - 3- ami no- 6- brono-5- (tri fl uor onet hyppyr azi ne- 2-

car boxam de;

3- Ani no- 6- br ono- N- ( 2- nor phol i noet hyl ) -5-(trifl uoronet hyppyrazi ne- 2-

car boxani Alegmbodiment of the invention as defined above provides compounds according to

(S)-3-am mﬁbq Qﬂé%m$*(3 3,3-trifluoro-2-hydroxy-2-nethyl propyl)-5-(triflu
oro nethyﬂ?p|co i nam de;

3- Ami no- 6- (pyﬂ%@Kﬁﬁln 1-y1)- N—(3 3,3-trifluoro-2-hydroxy-2-nmethyl propyl)-5-
(trifluoromethyly Hél@@éd @@1@4% | optionally substituted by one or more halogen atoms

3- Ami no- N- (2-am no- 3 3-trif Vuoro- 2- et hyl propyl) - 6- net hoxy-5-(trifl uorone
thyl) pi cH1GH r%‘rﬁllg%y ogt,lonally substituted by one or more halogen atoms;

3- Ami no- 6- net iy HN- (3, 3, 3-tri fluoro-2-(4-nethoxybenzyl am no) - 2-

met hyl propyl) - (trlfluoronethyl)plcollnanlde It is understood that any

and all enbodi fﬁ% of the present invention may be taken in conjunction
with any other enbodinent to describe additional enbodi nents of t/'u

o)

N
Q ’ / \
R s ’ or

An embodiment of the invention as defined above provides compounds according to
Formula Il, wherein
Ais CR*,

16



present invention. Furthernore, any elenents of an enbodi nent are nmeant to
be conbined with any and all other elenents fromany of the enbodinents to
descri be wodnti/aset enbodi ments. It is understood by these/EPRélloetss n t he
art that conbinations of substituents where not possible are not an aspect
of the present invention. Especially preferred specific conpounds of
formula (1) or formula (I1) are those described hereinafter in the

Exanpl es. Definitions Terns used in the specification have the follow ng
meani ngs: "Optionally substituted"” neans the group referred to can
be substituted at one or nore positions by any one or any conbi nation of

the radical s IR'S§ aglogdie e, bkt optionally substaitt@PRbhe/orS b halogbeeiolis, one or
nore Z groQgﬁg enotes t rz}evant %%gu may .i ncl ude one or nore
tg 4

at tne
subst i t ueff VPHH’é‘ﬁE\h%Pé)ﬁ Ifted DY|08E P ! RNEYPBups i ncl uded within
the definiti orRa§HZ. Thus, where there are two or nore Z group
substituents,égggﬁi may be the sanme or different. "Hal 0" or "hal ogen", as
used herein, y fluorine, chlorine, brom ne or iodine.
"Cl- C8- Al kyl " ,R'@8ssused herein, denotes straight chain or branched al kyl
having 1-8 carbon atons, If agifferent nunber of carbon atons is
speci fied, such as Q8 o be anended
accordingly, $ - Alkyl" will represé yl, ethyl, propyl,

i sopropyl, | sec-butyl and tert

"Cl- C8- Al k6 et ei n, denot trai gR or branched al koxy
havi ng 1-8 & 7 I f a di ffereht. nOgk earbon atons is

speci fied, such jas 06 or 03, then the definition is to be anended

accordi ngly, sugh as "Cl-C4- Al koxy" will represent nethoxy, ethoxy,

pr opoxy, 1iso po but oxy, i sobut oxy, t oxy and tert - butoxy.

"01- 04- Hal oalfkyl ", &@s used herein, denofes straight chain or branched al kyl
having 1-4 carbon afons with at | east ope hydrpgen substituted with a

hal ogen. If i ffefent nunber of carbolato is specified, such as 06 or
03, then the def@nition is to bé anmended agcordingly, such-gg
"01-04- Hal oal kyl™ will represent nethyl, ethyl, propyl, isopropyl, butyl,

i sobut yl, <butylHand tert-butyl that have at |east one hydrogen
substitute’ﬁﬁiipég?logen, such as where the hal ogen is fluorine: OF30F2-,
(OF3) 20H, OH3-0FX., OF30F2-, CF3, CF2H, CF3CF2CHCF3 or OF30F20F20F2-.

" C3- C15- Cycl'#al kyl &roup”, as used herein, denotes a cycloal kyl group
having 3- to 15-ring carbon atons that is saturated or partially saturated,
such as a 03-08- cycl oal kyl. Exanples of C3-Cl5-cycol al kyl groups include
but are naiembaodiment df thedpedntipn epyiefined pbbvadprovities aygloapeéniagcbrdirgytol ohexyl ,
cyclohepty” BEIF%%|%$$ty| or a bicyclic group, such as bicycl ooctyl,
bicyclonoﬁyw |nCIu8|ng i ndanyl and indenyl and bicyclodecyl. If a different
nunber of carbbdis GR%®s i s specified, such as 06, then the definition is to
be anended accor.dj . . " - [ clic
group", as unggI ' g%}géé{n” Cdgﬁg{kglso@w%v gﬁ%ﬁt?t&@(ﬁg%ﬁ%ﬁ?}@ﬁfﬁ%éﬁ@%gﬁ (Q)B%i ring

car bon at@ris:C.Blpbplionetlly EbsitiuBdhyomator morahadlegepatonss;gr oups i ncl ude, but
are not limteg;tp, phenyl, phenylene, benzenetriyl, naphthyl, naphthylene,
napht hal enetriyl of anthrylene. If a different number of carbon atons is
specified, su B41010, then the definition is to be anended accordingly.
"4- to 8-Menbered heterocyclic group”, "5- to 6- nmenbered heterocyclic
group”, "3- to 10-nmenbered heterocyclic group”, "3- to 14-nmenbered

het erocyclic group”, "4- to 14-nenbered heterocyclic group” and "5- to

14- menber ed heterocyclic group”, refers, respectively, to 4- to 8-nenbered,
5- to 6-nenbered, 3- to 10-nenbered, 3- to 14- nenbered, 4- to 14-nenbered
and 5- to 14-nenbered heterocyclic rings containing at |east one ring

het er oat om sel ected from the group consisting of nitrogen, oxygen and

sul phur, which may be saturated, partially saturated or unsaturated
(aromatic). The heterocyclic group includes single ring groups, fused ring
groups and bridged groups. Exanples of such heterocyclic groups include,
but are not limted to, furan, pyrrole, pyrrolidine, pyrazole, imdazole,
triazole, isotriazole, tetrazole, thiadiazole, isothiazole, oxadiazole,
pyridi ne, piperidine, pyrazine, oxazollé, isoxazole, pyrazine, pyridazine,
pyri m di ne, piperazine, pyrrolidine, pyrrolidinone, norpholine, triazine,
oxazine, tetrahyrofu ran, tetrahydrothiophene, tetrahydrothiopyran,

t et rahydropyran, 1, 4-di oxane, 1, 4-oxathiane, indazole, quinoline, indazole,
i ndol e, 8-aza-bicyclo[3.2.1]octane or thiazole. A second aspect of the

i nvention provides a conpound of Formula (1), (Il) or (II1) as defined
anywhere herein for use as a pharmaceutical. A further aspect of the
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obstructive airways di sease or mucosa! hydration. Such conditions include,
for exanple, cystic fibrosis, primary ciliary dyskinesia, chronic
bronchi t iwQ 20twia889¢ obstructi ve pul nonary di sease, asthmraT/RPRGIPIOSABOTr Y
tract infections, lung carcinonma, xerostom a and keratoconjunctivitis sire,
or constipation (IBS, I1BD, opioid induced). A still further aspect of the
present invention provides for the use of a conpound of formula (1), (Il)
or (I1l), as defined in any of the aforenentioned enbodi nents, in free or
pharmaceutically acceptable salt form for the manufacture of a nedi canent
for the treatnment of an inflanmatory or allergic condition, particularly an
i nflammatory or obstructive airways di sease or nucosa! hy tion. An
enbodi ment of the present inv@rtionprovides for the usg”of agonpound of
formula (1), (Il) or (IIlIl), imed in any of the afjorement} oned
enbodi nents, in fre form| for the

1 ' ry or
allergic condition select¢d fromcystic fibrdsis, pfimary Ciliary
dyski nesia, chronic bronchitis, chronic obstructive|pul nonary di sease,
asthma, respiratory tr?QLN' fections, lung carcino xerostom a and
keratoconjunctivitis sfre, or constipation (IBS, , ®pi oi d i nduced). An
embodi ment of the present invention provides nethod for the prevention or
treatment of @&XCRYR nediated condition or di sease conpri si ng adni%i stering
an effectiyve anount ,of at |east one conpound as described herein to a
subj ect i%%‘e gf~such treatnent. Such CFTR nedi ated condition or disease
are selected fr cystic fibrosis, primary ciliary dyskinesia, chronic
bronchitis, roni ngstructive pul nonary di sease, asthma, respiratory
tract infections, lung carcinoma, xerostom a and keratoconjunctivitis sire,
or constipation (IBS | BD, opioid induced) Throughout this specification

ow, .unl cont ext U|res ot herwi se, th

d th I ,
word " congied emogpin pidbe Blen bl el ButeiaiF potise BIMLERSAPERIE shour o
be underdbdbanelamqunwhdlwqmbssﬂ@hmof a stated i nteger or step or group

of integers or, stens. @?Fno- ) m@zo ?)éocji]rﬁyrlld%nZ )c/)lf e 5ot her integer or step or
group of integers or s J erein; ternt "pharmaceutically
acceptabI@ﬁbdbnﬁﬂwﬂeﬁemB&Q@adwkmsmehat retain the biological effectiveness
and propertie he LS Lavent d, which typically are
not biologicaﬁié%gbqﬁk erw Eqﬁﬁ@LQP?QBP%&‘fﬂﬁﬂgnﬂﬁgases t he conpounds of
the preselfflupiomstiv)oyrazne2capfae@idesr forning acid and/or base salts by
virtue of the 3@5@%%@&0% i %t@n%odyré‘z%r@%mtmgm gups or groups sinilar
thereto. Pharmaceutically acceptable acid addition salts can be fornmed with
i nor gani c"feP@SeiniPiPgagrPCalRM@idee. g., acetate, aspartate, benzoate,
besyl ate, brong. dﬂ{nta;r\ﬁfzo@rmmda)ﬂenmg:ai t@(ﬁﬂéthgnﬂmdolta apbf at e/ sul fate,
canphorsulfornate chl ori de/ hydrochl ori chl ort heophyl | onate, citrate,
et handi sUtilgaRmetiv)aisaingmide; gl ucept at e, gluconate gl ucuronate, hippurate,
hydr oi odi de/ i @Had@o- G-tﬁﬁmblw((a-tr@th)ll-aahﬁ]’((@zoll’@.ﬂImﬁlh)@fl@i e, laurylsulfate,
mal at e, leat onat e n%pde @ mesyl ate, nethyl sul phate, napht hoat e,
<&t Fade

napsyl at € ”Wprd#ﬁﬂéPﬂamﬂ??r £xarg canoate, ol eate, oxalate, palnitate,

panpat e, phosphahabmydtngmephm&mhaMebdwm%ddmgew -NHegphadrephenyl)-2-
polygalact yccinate, sulfosalicylate,

%r% Islée(trlﬂgrro ﬁ % ine xém@ . . .
tartrate, 268 % AaTer YPRY oacg? Pt s. | norgani ¢ aci ds from which
salts can be d&j)-Betne-GdrandeN-({demethyipipetazjn-Prylinetbyl)-6+i ¢ aci d, hydrobrom c
acid, sul hosphoric acid, and the i ke. Organi c
aC|ds frd%y&g%nﬁﬁbﬁngkhébQﬁﬁﬁﬁgppged i ncl ude, for exanpl e, acetic acid,
pr opi oni ¢ aci d-agingddbromodt{(dmedxdd! Homiseirel;5- “yhaneshyd)-Zc d, nmal onic acid,
succinic @ﬂhgmnkﬂﬂﬂb%ﬁmﬁ%%QBdﬁﬁéﬁﬂg'C acid, citric acid, benzoic acid,

mandel i ¢ nmet’'hanes oni ¢ acl ethanesulfonlc aC|d t ol uenesul foni ¢

acid, and sul fbaEINPEEHE Negimethyisviamad whene a3 (hbserheny 21948t di t i on

salts cams. p@fﬂoqg,ﬁ@ﬁlym&rhdnﬁ]@é ganl c and or gani c bases. I norganic bases from
which salts can be derived inclu or _exanp ammoni um salts and netal s

from col ums 1$@MiRP16- QmePﬂ%'SBQH“Y'd‘dF@”ty&Bt téf'uqrﬂm%‘@y't%%'r@n%eﬁfpﬂ’@ﬁ‘t'%e t he
salts are derived from sodi um potassium amonium calcium mnagnesi um
iron, silver, zinc, and copper; partié¥larly suitable salts include
annnniun1 potassiun1 sodi um cal ci um and magnesium salts. Organi c bases
fromwhich salts can be derived include, for exanple, primry, secondary,
and tertiary am nes, substituted am nes including naturally occurring
substituted am nes, cyclic am nes, basic ion exchange resins, and the |iKke.
Certain organi c am nes include isopropyl am ne, benzathine, cholinate,
dlethanolanlne diethylanine, Iysine, neglunlne plpera2|ne and

L,
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Furthernore, the conmpounds of the present invention, including their salts,
can al so be obtained in the formof their hydrates, or include other

sol vent s weeditfassdthei r crystallization. Conpounds of tReTiEPe@NOFOES | . €.
conmpounds of formula (1), (Il) or (l11l1) that contain groups capabl e of
acting as donors and/or acceptors for hydrogen bonds may be capabl e of
formng co-crystals with suitable co-crystal forners. These co-crystals may
be prepared from conpounds of formula (1), (I1l1) or (111) by known
co-crystal form ng procedures. Such procedures include grinding, heating,
co-sublimng, co-nelting, or contacting in solution conpounds of formula
(1), (11) or (3-rhiho\g-Brombhe (¢-Pnetiyy-3 Hadyrdz01-5%NmetRgies- crystal | i zati on

conditions. and isolatin o-crystals thereby forned. Suitable co-crystal
formers |@5P8@5‘3? Bg\éraag%%ﬁaﬁ)é% 'ﬁev\o 2004/ 078163. Hence the invention

further provi desinttr-6hbyBi@ab-Stritpnetlingraxircypaunsthgpipéragiral-a (1), (11) or
(ren). AsI d here| n, the term"isoners"” refers to different conpounds
that  have V& ULRA% nol ecul ar formula but differ in arrangenent and

confi gur ation aaémmb@-tabmnﬁ\l-(zﬁdpsxbdi%-mgmal)-Iﬁe(trﬂhorpnmhgl)p)eazimé'-aﬂ opti cal

i soner” Ol b artl reoi soner" refers to any of the various stereo isoneric
confi gurations fch may exist for a given conpound of the present

i nventi on and 3-avinode&-@gduosphery k3 oxasthy)-6-t1-0xo- U ddrtstr@ydraidoquinalin-

substltue@ fl L &Qngrtnd% chiral center of a carbon atom Therefore,
t he mvent% Wlnc(ﬁu@e (g}gﬂan'tl oners, diastereoners or racemates of the

conpound. " Engh@meaer¢-cagragayl- %ﬁierthydﬁhGQY'éNd& SHverprhanybi2-axpethiyh-

superi npo(g,ﬁlgb,%n{gtﬁyq ,rconnlgﬁgfe? of each other. A 1:1 mxture of a pair of
enantioners is a racemc m xture. The termis used to designate a racemc

m xt ure wher e HPpIePriramne-N-(Zgpyddiedadrbyver@iflugipmelybpserindder s t hat have
at | east damoxa@amygeretric atons, but which are not mirror-inmages of each
other. The absol ufe stereocheni stry is Sﬁ@CI fied accordi ng to the Cahn-

|

I ngol d- Pr el o #N8oGySiiatimetfpeneay! c'}‘)'r(n%b"u rRheqyl e PXORBARYT oner t he

st er eocheqifiabroynedtyl) g@@lhhaﬁh]d’ al carbon may be specified by either Ror S

Resol ved conpaounds ol ut nfiguration is unkno _

st gnated (> onp b tayERRRAD S s BeprBH PelRt poL Sa8rat B ot at ory)
whi ch they rot Sb e-apilr&tﬂe—bpnmam gleethylpgidiidiat2-yiestyayv®| engt h of the sodi um D
i ne. Cer t ribed herein contain one or nore
asym"retn@ ggr?n thsyr}§¥rgz'n angxgafgt?{us give rise to enantioners,

di ast ereoner s,3- amn,todibtbremoé\{ -emelazg(03ea]pycidinet-peettydts- may be def i ned in termnms
of absol i or (S)-. The present invention is
meant to rﬁ'&’?%ﬁ%ﬂﬁﬁpﬁ%%&%g@? rIweg)el soners, including racem c m xtures,
optically pure forns and internediate m xtures. Optically active (R - and
(S)- isonmers may be prepared using chiral synthons or chiral reagents, or
resol ved usi ng\o81er eAPPARENt efdeiRyeliiies as defitedabevpiovidas EIRARANAS a doubl e

bond, theygy i tb FBuIARYeREsdrted byZ confi gur ation. If the conpound contains
a di substl tuted cycl oal kyl', the cycl oal kyl substituent n& have a cis- or

trans-confi gur3a‘f\'in6‘ﬁ -6- W‘hot‘hé‘ﬂrgh‘@'ﬂn@ﬂ?y&i’h@'%‘r%C%'lbg’é)y"FﬁF'grﬁ d3% be incl uded.
Any asymmﬂadr@.zaiy@ms}xﬁg rgethympadﬁyg@nﬁdethe l'i ke) of the compound(s) of the

present i nvent r nant i oney| Yy enriched,
for exanpl e t aé]”‘@%f’g 'g'i”f@ﬂr thy@BWﬁ ’beﬁ?'&?r%BW“C Pﬁ‘g‘éﬁ@ﬁﬁg‘} embodi ment s,
each asy ntrimioro-2- ratimy-lzaSetayl praghtanhde; % enant i oneri c excess, at |east 60 %

enanti omeric C 70.% enant i r. exce at _|east 80 %
enant | oner | ¢ QeeeeHmingaT o s R BB Er Sk i e e e aast "5 5
enanti onmeri c eéxAms®;N-renad[d]issaszol-83YIMeteyl pBbramneb(ifl@xcmsthyl) n t he (R)- or
(S) - Confﬁi%}hﬁ% 48N Substituents at atonms with unsaturated bonds may, if
possi bl e,” be present in cis- (Z)- or trans- (E)- form Accordingly, as used
herei n a conpduhdinef6-tonezqhZeden3,3 Avefhuoraprhgdmxbzmethvinieps)d-m of one of the
possi bl e rﬁ@%ﬁ%thafgkélfﬁ% atropl soners, tautonmers or m xtures thereof,
for exanple, as s t}tantl pure geometric (cis or trans) isoners,

di ast er eoners,3- 6'ﬁ6tﬁ0cﬁabr0m§ %W@Wt;a%ﬂ@boxyﬁaa@thﬂp@@ylbﬁ m xtures t her eof .
Any resul(tmﬂ{]gromem})ﬂ?@@,rmmdesorrers can be separated on the basis of the
physi cochem cal di'fferences of the constituents, into the pure or
substantially pure geometric or opticdf isoners, diastereoners, racenates,
for exanple, by chromatography and/or fracti onal crystallization. Any
resulting racemates of final products or internmedi ates can be resolved into
the optical antipodes by known nethods, e.g., by separation of the

di astereoneric salts thereof, obtained with an optically active acid or
base, and liberating the optically active acidic or basic conpound. In
part| cul ar, a ba5| C rml ety may thus be errpl oyed to resol ve the corrpounds of

T T o



i sot opi ¢ abundance and the natural abundance of a specified isotope. If a
substituent in a conpound of this invention is denoted deuterium such
conmpound We0an188at opi ¢ enri chment factor for each desipghatPed 10ewBeri um
atom of at |east 3500 (52.5% deuteriumincorporation at each desi gnated
deuteriumatom, at |east 4000 (60% deuteriumincorporation), at |east 4500
(67.5% deuteriumincorporation), at |east 5000 (75% deuterium

i ncorporation), at |east 5500 (82.5% deuteriumincorporation), at |east
6000 (90% deut eriumincorporation), at |east 6333.3 (95% deuterium

i ncorporation), at |east 6466.7 (97% deuteriumincorporation), at |east

6600 (99% deut3amiBIN- (ECIWdWyZﬂrh@m%/er -afifluidtorhéda fou§fI3mathoRP5-5% deut eri um
i ncorpora lon i cal | abel ed conmpounds of formula (1), (I1) or

s
(111 can rﬁ'@ﬂ@%ﬂfy@p'ﬁ ared by conventional techniques known to those

skilled in thes- amtnocﬁ-c;kmiopwp@r;ressesa teMadregayarokp 2trhets@prdpgss4 bed in the
accorrpany s and. Preparations using an appropriate

i sot opi catrqgorogl?gﬁ@a'c?@ga]é s in place of the non-Ilabel ed reagent
previ ousl y entd- Arylmd -6- Rl tioryblg 013] Eaifllogro-evd pixgdat (Eifleolovettgt piopylgb-c or dance

with the t hose wherein the solvent of crystallization may
be i sot op(:trnmﬁr%rjn %L@&%Mgﬁdf e.g. D20, d6- acetone, d6-DMSO. Synthesis

Ceneral |y, corppannddN-&c3 ditrifluntp-2- bydwmﬁxh@thylprd)ﬂyl -(triflubropzathyhe, &ynt hesi zed

by the r es Schenme 1, 2 and 3 and the Exanples. Wen Ais CH
t he pyri ?’%ﬁ@ Q%S&,[rb&%ﬂ"dége synt hesi zed according to the general schene 1

shown bel ow. &h@n@ thromor\fﬁ nfugromey FoBd BerdBrarfRMRacidf}-metan-2-0xo- 1 R2NO2
butyl)-amide;

3-Amino-6-bromo-5-trifluoromethyl-pyrazine-2-carboxylic acid [2-(4-fluoro-
phenyl)-2-oxo-ethyl]-amide;
3-Amino-6-furan-2-yl-5-trifluoromethyl-pyrazine-2-carboxylic acid [2-(2-methoxy-
phenyl)-ethyl]-amide;
3-Amino-6-(1-methyl-1H-pyrazol-4-yl)-N-(3,3,3-trifluoro-2-hydroxy-2-
methylpropyl)-5-(trifluoromethyl)picolinamide;
3-amino-N-(3,3,3-trifluoro-2-hydroxy-2-methylpropyl)-5,6-bis(trifluoromethyl)
pyrazine-2-carboxamide;
N-(2-(1H-imidazol-2-yl)propyl)-3-amino-6-bromo-5-(trifluoromethyl)pyrazine-2-
carboxamide;
3-Amino-6-bromo-N-(2-morpholinoethyl)-5-(trifluoromethyl)pyrazine-2-
carboxamide;
(S)-3-amino-6-ethoxy-N-(3,3,3-trifluoro-2-hydroxy-2-methylpropyl)-5-(trifluoro
methyl)picolinamide;
3-Amino-6-(pyrrolidin-1-yl)-N-(3,3,3-trifluoro-2-hydroxy-2-methylpropyl)-5-
(trifluoromethyl)picolinamide;
3-Amino-N-(2-amino-3,3,3-trifluoro-2-methylpropyl)-6-methoxy-5-(trifluoromethyl)
picolinamide; or
3-Amino-6-methoxy-N-(3,3,3-trifluoro-2-(4-methoxybenzylamino)-2-
methylpropyl)-5-(trifluoromethyl)picolinamide.

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
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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.

Especially preferred specific compounds of formula (1) or formula (Il) are those described
hereinafter in the Examples.

Definitions
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.

"C+-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 Cg or C;, then
the definition is to be amended accordingly, such as "C;-C4-Alkyl" will represent methyl,
ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl and tert-butyl.

"C+-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, such as "C4-C4-Alkoxy" will represent
methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, sec-butoxy and tert-butoxy.

"C4-C4-Haloalkyl", as used herein, denotes straight chain or branched alkyl
having 1-4 carbon atoms with at least one hydrogen substituted with a halogen. If a
different number of carbon atoms is specified, such as Cs or Cs, then the definition is to
be amended accordingly, such as "C4-C4-Haloalkyl" will represent methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl and tert-butyl that have at least one hydrogen
substituted with halogen, such as where the halogen is fluorine: CF3;CF,-, (CF3),CH-,
CH;-CF,-, CF3CF»-, CF3, CFoH-, CF3CF,CHCF; or CF3CF,CF,CFo-.
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o0 NaOH Br A--,0HR2IN H2 O Wien A is nitrogen, the pyrazine noiety
may be synthesized according to the general schene 2 shown bel ow. Schene 2
WO 2011/113894 PCT/EP2011/054038

"C3-C15-Cycloalkyl group”, as used herein, denotes a cycloalkyl group having 3-
to 15-ring carbon atoms that is saturated or partially saturated, such as a C3-Cs-
cycloalkyl. Examples of C;-C,s-cycolalkyl 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 Csg, then the definition is to be
amended accordingly.

“aryl” or “Ce-C1s-Aromatic carbocyclic group”, as used herein, denotes an
aromatic group having 6- to 15-ring carbon atoms. Examples of Cs-C15-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 Co, then the definition is to be amended accordingly.

“4- to 8-Membered heterocyclic group”, “5- to 6- membered heterocyclic 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, 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 invention provides a compound of Formula (1), (II) or (Ill) as

defined anywhere herein for use as a pharmaceutical.

A further aspect of the invention provides a compound of Formula (1), (Il) or (lll) for use

in the treatment of an inflammatory or allergic condition, particularly an inflammatory or
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obstructive airways disease or mucosal hydration. Such conditions include, for example,
cystic fibrosis, primary ciliary dyskinesia, chronic bronchitis, chronic obstructive
pulmonary disease, asthma, respiratory tract infections, lung carcinoma, xerostomia and

keratoconjunctivitis sire, or constipation (IBS, IBD, opioid induced).

A still further aspect of the present invention provides for the use of a compound of
formula (1), (I) or (1), as defined 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
(D, (I or (11, as defined 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, or

constipation (IBS, IBD, opioid induced).

An embodiment of the present invention provides method for the prevention or treatment
of a CFTR mediated condition or disease comprising administering an effective amount
of at least one compound as described herein to a subject in need of such treatment.
Such CFTR mediated condition or disease are selected from cystic fibrosis, primary
ciliary dyskinesia, chronic bronchitis, chronic obstructive pulmonary disease, asthma,
respiratory tract infections, lung carcinoma, xerostomia and keratoconjunctivitis sire, or

constipation (IBS, IBD, opioid induced).

Throughout this specification and in the claims that follow, unless the context requires
otherwise, the word “comprise”, or variations such as “comprises” or “comprising”,
should 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.

23



Br2 Br NaOH Ot R2ZN NH2 The right hand side of the noiety is
typically added via an am de fornation reaction as shown bel ow i n general
schenme 3.WO 20HAIBBY 2- (1H 7- Azabenzotri azol - 1-y1)--1, 1, 3 PBTIEPRO1ANEL0RY |
uroni um hexaf | uor ophosphate Met hanam nium is a peptide coupling agent. A
skilled artisan woul d understand that other coupling agents cold possibly
wor k. The hal ogen group in the above schenes can be replaced with other
groups by choosing the appropriate nucl eophile and catal yst. Protection of
the Aryl NH2 group nay be required and is represented by P. The schenes 4
-7 below are sone representative exanpl es.

As used herein, the term “pharmaceutically acceptable salts” refers to salts that retain
the biological effectiveness and properties of the compounds of this invention and, which
typically are not biologically or otherwise undesirable. In many cases, the compounds of
the present invention are capable of forming acid and/or base salts by virtue of the
presence of amino and/or carboxyl groups or groups similar thereto.

Pharmaceutically acceptable acid addition salts can be formed with inorganic acids and
organic acids, e.g., acetate, aspartate, benzoate, besylate, bromide/hydrobromide,
bicarbonate/carbonate, bisulfate/sulfate, camphorsulfornate, chloride/hydrochloride,
chlortheophyllonate, citrate, ethandisulfonate, fumarate, gluceptate, gluconate,
glucuronate, hippurate, hydroiodide/iodide, isethionate, lactate, lactobionate,
laurylsulfate, malate, maleate, malonate, mandelate, mesylate, methylsulphate,
naphthoate, napsylate, nicotinate, nitrate, octadecanoate, oleate, oxalate, palmitate,
pamoate, phosphate/hydrogen phosphate/dihydrogen phosphate, polygalacturonate,
propionate, stearate, succinate, sulfosalicylate, tartrate, tosylate and trifluoroacetate
salts.

Inorganic acids from which salts can be derived include, for example, hydrochloric acid,
hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, and the like.

Organic acids from which salts can be derived include, for example, acetic acid,
propionic acid, glycolic acid, oxalic acid, maleic acid, malonic acid, succinic acid,
fumaric acid, tartaric acid, citric acid, benzoic acid, mandelic acid, methanesulfonic acid,
ethanesulfonic acid, toluenesulfonic acid, and sulfosalicylic acid.

Pharmaceutically acceptable base addition salts can be formed with inorganic and
organic bases.

Inorganic bases from which salts can be derived include, for example, ammonium salts

and metals from columns | to XII of the periodic table. In certain embodiments, the salts
are derived from sodium, potassium, ammonium, calcium, magnesium, iron, silver, zinc,
and copper; particularly suitable salts include ammonium, potassium, sodium, calcium

and magnesium salts.
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Scheme 4 WO 2011/ 113894PCT/ EP2011/ 054038 Scheme 5 R120 | R12CH I BrNO
| RRNH 1 P
WO 2011/113894 PCT/EP2011/054038

Organic bases from which salts can be derived include, for example, primary,
secondary, and tertiary amines, substituted amines including naturally occurring
substituted amines, cyclic amines, basic ion exchange resins, and the like. Certain
organic amines include isopropylamine, benzathine, cholinate, diethanolamine,

diethylamine, lysine, meglumine, piperazine and tromethamine.

The pharmaceutically acceptable salts of the present invention can be synthesized from
a parent compound, a basic or acidic moiety, by conventional chemical methods.
Generally, such salts can be prepared by reacting free acid forms of these compounds
with a stoichiometric amount of the appropriate base (such as Na, Ca, Mg, or K
hydroxide, carbonate, bicarbonate or the like), or by reacting free base forms of these
compounds with a stoichiometric amount of the appropriate acid. Such reactions are
typically carried out in water or in an organic solvent, or in a mixture of the two.
Generally, use of non-agueous media like ether, ethyl acetate, ethanol, isopropanol, or
acetonitrile is desirable, where practicable. Lists of additional suitable salts can be
found, e.g., in “Remington's Pharmaceutical Sciences”, 20th ed., Mack Publishing
Company, Easton, Pa., (1985); and in “Handbook of Pharmaceutical Salts: Properties,
Selection, and Use” by Stahl and Wermuth (Wiley-VCH, Weinheim, Germany, 2002).

Furthermore, the compounds of the present invention, including their salts, can also be
obtained in the form of their hydrates, or include other solvents used for their

crystallization.

Compounds of the invention, i.e. compounds of formula (1), (1) or (Ill) that contain groups
capable of acting as donors and/or acceptors for hydrogen bonds may be capable of
forming co-crystals with suitable co-crystal formers. These co-crystals may be prepared
from compounds of formula (1), (I1) or (lll) by known co-crystal forming procedures. Such
procedures include grinding, heating, co-subliming, co-melting, or contacting in solution
compounds of formula (1), (I1) or (llI) with the co-crystal former under crystallization
conditions and isolating co-crystals thereby formed. Suitable co-crystal formers include
those described in WO 2004/078163. Hence the invention further provides co-crystals
comprising a compound of formula (1), (I1) or (llI).
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WO 2011/113894 PCT/EP2011/054038

As used herein, the term “isomers” refers to different compounds that have the same
molecular formula but differ in arrangement and configuration of the atoms. Also as
used herein, the term “an optical isomer” or “a sterecisomer” refers to any of the various
stereo isomeric configurations which may exist for a given compound of the present
invention and includes geometric isomers. It is understood that a substituent may be
attached at a chiral center of a carbon atom. Therefore, the invention includes
enantiomers, diastereomers or racemates of the compound. “Enantiomers” are a pair of
stereoisomers that are non- superimposable mirror images of each other. A 1:1 mixture
of a pair of enantiomers is a "racemic” mixture. The term is used to designate a racemic
mixture where appropriate. "Diasterecisomers” are stereocisomers that have at least two
asymmetric atoms, but which are not mirror-images of each other. The absolute
stereochemistry is specified according to the Cahn- Ingold- Prelog R-S system. When a
compound is a pure enantiomer the stereochemistry at each chiral carbon may be
specified by either R or S. Resolved compounds whose absolute configuration is
unknown can be designated (+) or (-) depending on the direction (dextro- or levorotatory)
which they rotate plane polarized light at the wavelength of the sodium D line. Certain of
the compounds described herein contain one or more asymmetric centers or axes and
may thus give rise to enantiomers, diastereomers, and other sterecisomeric forms that
may be defined, in terms of absolute stereochemistry, as (R)- or (S)-. The present
invention is meant to include all such possible isomers, including racemic mixtures,
optically pure forms and intermediate mixtures. Optically active (R)- and (S)- isomers
may be prepared using chiral synthons or chiral reagents, or resolved using conventional
techniques. If the compound contains a double bond, the substituent may be E or Z
configuration. If the compound contains a disubstituted cycloalkyl, the cycloalkyl
substituent may have a cis- or trans-configuration. All tautomeric forms are also

intended to be included.

Any asymmetric atom (e.g., carbon or the like) of the compound(s) of the present
invention can be present in racemic or enantiomerically enriched, for example the (R)-,
(8)- or (R,S)- configuration. In certain embodiments, each asymmetric atom has at least
50 % enantiomeric excess, at least 60 % enantiomeric excess, at least 70 %

enantiomeric excess, at least 80 % enantiomeric excess, at least 90 % enantiomeric

26



Schenme 6 ee OH BrNo R1-B(OH) 2RIN_uR1No 1Deprotect 1 R2- NHPd Cat R2- NHR2NH2
Il PbaseP Schenme 7 000OH Br NoOF3CN_ CF3- TMS( ) Deprotect F3CNO 1 | R2-' NHCu
Cat R2NHR2MoHR11/113894 PCT/EP2011/054038

excess, at least 95 % enantiomeric excess, or at least 99 % enantiomeric excess in the
(R)- or (S)- configuration. Substituents at atoms with unsaturated bonds may, if
possible, be present in cis- (Z)- or trans- (E)- form.

Accordingly, as used herein a compound of the present invention can be in the form of
one of the possible isomers, rotamers, atropisomers, tautomers or mixtures thereof, for
example, as substantially pure geometric (cis or trans) isomers, diastereomers, optical

isomers (antipodes), racemates or mixtures thereof.

Any resulting mixtures of isomers can be separated on the basis of the physicochemical
differences of the constituents, into the pure or substantially pure geometric or optical
isomers, diastereomers, racemates, for example, by chromatography and/or fractional
crystallization.

Any resulting racemates of final products or intermediates can be resolved into the
optical antipodes by known methods, e.g., by separation of the diastereomeric salts
thereof, obtained with an optically active acid or base, and liberating the optically active
acidic or basic compound. In particular, a basic moiety may thus be employed to resolve
the compounds of the present invention into their optical antipodes, e.g., by fractional
crystallization of a salt formed with an optically active acid, e.g., tartaric acid, dibenzoyl
tartaric acid, diacetyl tartaric acid, di-O,O*p-toluoyl tartaric acid, mandelic acid, malic
acid or camphor-10-sulfonic acid. Racemic products can also be resolved by chiral
chromatography, e.g., high pressure liquid chromatography (HPLC) using a chiral
adsorbent.

Since the compounds of the invention are intended for use in pharmaceutical
compositions it will readily be understood that they are each preferably provided in
substantially pure form, for example at least 60% pure, more suitably at least 75% pure
and preferably at least 85%, especially at least 98% pure (% are on a weight for weight
basis). Impure preparations of the compounds may be used for preparing the more pure
forms used in the pharmaceutical compositions; these less pure preparations of the
compounds should contain at least 1 %, more suitably at least 5% and preferably from
10 to 59% of a compound of the invention.
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PP The skilled person will appreciate that the general synthetic routes
det ai | ed above show common reactions to transformthe starting materials as
requi r ed.wohel1gpesdsfi c reacti on conditions are not provipdedP2iuts4Bese are
wel | known to those skilled in the art and appropriate conditions
considered to be within the skilled person's common general know edge. The
starting materials are either commercially avail abl e conpounds or are known
conmpounds and can be prepared from procedures described in the organic

chem stry art. Conpounds of formula (1), (Il) or (Ill), in free form may
be converted into salt form and vice versa, in a conventional manner

under st 0oGorayounB98Ethe lp'rdsbmdn\'remubrlnereadther dot@nsiRpRmsEsfotn, dsregaor salt form
can be ob ai nfd in the form of C\ﬁ/ tes or solvates containing a solvent

used for BFYEL Q1 #3RR rusrfr'e“t%%% " of formula (1), (11) or (1) can be

recovered fromreaction m xtures and pur| fied in a conventi onal manner .
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Phar macol ogi cal activity Having regard to their nodul ati on of CFTR
activity, conpounds of forrmula (1), in free or pharnaceutically accept abl e
sal t forn1 hereinafter alternately referred to as "agents of the
|nvent|on are useful |n the treatnent of condltlons mhlch respond to t he
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Chroni c obstructive pul nonary di sease includes chronic bronchitis or
dyspnea associ ated therewi th, enphysema, as well as exacerbation of airways
hyper r eacwOwhtiy11889asequent to ot her drug therapy, in parCirarR@n/ososher

i nhal ed drug therapy. The invention is also applicable to the treatnent of
bronchitis of whatever type or genesis including, e.g., acute, arachidic,
catarrhal, croupus, chronic or phthinoid bronchitis. Dry eye disease is
characterized by a decrease in tear aqueous production and abnormal tear
filmlipid, protein and mucin profiles. There are nany causes of dry eye,
sone of which include age, |aser eye surgery, arthritis, nedications,

chem cal /isdepicaburtiahtsandink @aaIrS Sbaifineé sEASRTIficd Wolbpasif 6 ¥Ebdtitucht ir osi s and
Sjogren's ¥ndroH§f@l ncreasi ng, an 8 se via CETR woul d enhance fluid
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cret|oE
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noi st ur e- qhzuctmlmm ingprpdratims, athnraeugm@uﬁ? Bteddutrtiym incospardiiong, ayemst 5a00t h, ski n,
respirat ogy,,t o e, dry
e % de\%}g‘e‘rﬂlﬁm .LéoYSJrauq‘ﬁﬁ‘gAt ﬂe% Ié'és 5 @eéﬁfé%ﬁm% d&og;gc!éé‘tgo% ey Yool

associ at e@DODN%QmeBoheduranrthrnorat@n 3y®aﬁrﬁ363 Bupnats degtgetremoorpoeationpst s and

pol ymypos / b1 ng is believed to
cause t hébé@ﬁtgggf?@%?g& Fquhﬁmo@S a%ﬁ)l ¥ﬁezﬁt§§§0 Q)g/ ?gufrtr%rtﬁjgdd Modul at ors of
CFTR actHOWﬂvﬂﬁﬁw Hy@i@@@fﬁﬁé3¢895%U?U§WQGH§GE@@@@¥%d by the di sease and
help to alleviate the associated synptons. The suitability of CFTR activity
nmodul ators as a treatnent of a disease benefiting from nucosal hydration
may be t &setepicqly-Igraled samnongds pfdomaethe AY) 06f”'>c‘fﬂ”&ef‘§"é‘”¥ herepaed b¥ui t abl e

cel | - baseghnastidhal téshnicR¥S RRIveh t@ltrﬁtiﬂe%kmétﬂ Inth@®Brt ©PPY pré€édses Bhdibusdo
endogenousl expreSS|§% or engineered to overexpress CFTR can be used to

assess chARTYCSPIRRAN Bir ArSPRBEMINGIPREPIRPANG FEgRaralons S8 RARH GBRMOBMAE on f | ux
st udi es. &&epioakharitedtesgdntdiaglidca of telmdh-Igieldl reageht PRalosIiemplbyed. ( 2004) ;
Moody et al., AmJ Physiol Cell Physiol (2005). CFTR activity nodul at ors,

i ncl udi ng the conpounds of forrmula (1), are also useful as co-therapeutic
agents f ol?hanmecéuncanyrmbemzhtil@aolvétéénn(ﬂchﬁdarmheugthstué)mt/ammsnchmedho@s

anti-infl r or antix ive drug
subst ance\gﬁg}géﬁ%scd en?{)]fccpfsqé”fz% &{ X]aﬁsg soP)p yn%us%ftg}'tg{efji %lgos? %gr obstructive
or i nfl anetoeydedMBRYs di seases such as those nentioned hereinbefore,
e.g., as potentiators of therapeutic activity of such drugs or as a neans
of reducing required dosaging or potential side effects of such drugs. The
corrpoundsMiirrmla (), (1) or (11l) may be m xed with the other drug
subst ancecidbra f&dﬁ?&uﬂﬁ@?é&?&h& loFRmGAITAPSH i baIbO byritkesBY HY rABTlcR! st er ed
separ at el fyo si nmul t aneousl or a ¥1e ot her "drug subst ance.
Accor di ng‘i/%cr'ttq@'é” ﬁﬁw1&a”%ﬁ%é‘§ Eé§mﬁ|eﬁurther aspect a conbination of a
CFTR activity nodulator with osnotic agents (hypertonic saline, dextran,
manni tol , Xylitol z_{ ENaC bl ockers, an anti-infl armatorg bronchodi | at ory,
anti hi st afnFRA isRHithe peEinybmoighymay ke PRhEsEEY ACoORgRG og ©gERIBSCRsRR,

wherei n thendanRi@eti vity nodul ator and the further drug substance may be
in the sanme or different pharmaceutical conposition. Suitable antibiotics

i nclude macrolide antibiotics, e.g., tobranycin (TOBI Tm. Suitable DNase
drug subsgeaeaesi i ncl ude dornase alfa (Pul nozyneTm), a highly-purified
solution of reconbinant human deoxyri bonucl ease | (rhDNase), which

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

Q her useful conbinations of CFTR activity nodul ators with
anti-inflammatory drugs are those with antagoni sts of chenokine receptors,
e.g., OCR1l, CCR-2, CCR-3, CCR-4, CCR-5 CCR6, CCR7, CCR-8, CCR9 and
CCR10, CXCR1, CXCR2, CXCR3, CXCR4, CXCR5, particularly CCR 5 antagonists,
such as Scheri ng- Pl ough antagoni sts SC- 351125, SCH 55700 and SCH D; Takeda
ant agoni sts, such as NNR4-[[[6, 7-di hydr 0- 2- (4-

net hyl - phenyl ) - 5H benzo- cycl ohept en- 8-yl ] car bonyl ] am no] phenyTret hyl ] t et r ah
ydroN, N-di net hyl - 2H pyran- 4-am n-i um chl oride (TAK-770); and OCR-5

ant agoni sts described in USP 6, 166, 03?9 (particularly clains 18 and 19), WO
00/ 66558 (particularly claim8), WO 00/66559 (particularly claim9), WO
04/ 018425 and WD 04/026873. Suitable anti-inflammtory drugs include
steroids, in particular, glucocorticosteroids, such as budesoni de,

becl anet hasone di propi onate, fluticasone propionate, ciclesonide or

nonet asone furoate, or steroids described in WO 02/88167, WD 02/12266, WO
02/ 100879, V\D 02/ 00679 (espe0| ally those of Exarrpl es 3, 11, 14, 17 19, 26,
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I n anot her aspect the invention provides a conmpound of forrmula (I), (I1) or
(rr1), infree formor in the formof a pharmaceutically acceptable salt,
for use iwotha/msswfacture of a medi canent for the trearcemP2af/oatodondi tion
responsive to nodul ation of CFTR activity, particularly an obstructive

ai rways di sease, e.g., cystic fibrosis and COPD. The agents of the

i nvention may be adm nistered by any appropriate route, e.g. orally, e.g.,

in the formof a tablet or capsule; parenterally, e.g., intravenously; by
inhalation, e.g., in the treatnent of an obstructive airways di sease;
intranasally, e.g., in the treatnent of allergic rhinitis; topically to the

skin; or rectq&ly. In a further aspecy, tQP i nvention al sgNnprogndes a

phar maceutic Si ti eOBR®NPri Si onpoun@Nof for pa\ 1), in free
formor int e/j rm of a—pharmaceut ilcally acceptdbl e sal ignal l'y
t oget her mreth phepraceut i cal | y RaCcept abhNe, di | uent of2carti erNPher ef or.
The conposition may contain a co-therapeutic agent, such as an
anti-inflammatory, broncho-dilatory, antihistamne or anti-tussive drug as
her ei nbef ore descri bed. Such conpositions may be prepared using
conventional diluents or exc{pients and techni ques kngwn in the gal enic
art. Thus oral,dosage faN % i nclude tablets aRp cgpsul es. Fornul ati ons
for topical adninistratffonymayNHake t Wda@drm of ¢t ~osi ntments, gels or
transdermal™ delivery sySt e.g., patches. Comgposiltions for inhalation
may conprisepanpsolzor otheNHatonizabIe for at™MonsNel, dry powder
formul ati ons. When the conposition conprises an aerosol fornulation, it
preferably contains, e.g., a hydro-fluoro-al kane (HFA) propellant, such as
HFA134a or HFA227 or a mixture of these, and nmay contain one or nore
co-solvents known in the ar such as ethanol (up to % by wei ght), and/or
one or nore @pﬁ%ﬁﬁ;ants NSugh as ol ei cegci d oBrsormit tri ol eate, and/or
one or nore Bng aggnts) s&h as lactose. We c osition conprises
a dry powder formul at]j it preferably contajps;~egst.,,  the conmpound of
fornula (1), (11) oR2(1IT) Wﬁiing a particle BEaneter'WﬁZto 10 microns,
optionally together with a diluent or carrier, such as |actose, of the
desired particle size distribution and a conpound that hel ps to protect

agai nst product performance deterforation due to noisture, e.g., nagnesium
stearate. \Whenniadie conposBild am.cospri ses a nebulised fornulation, it
preferably contaigs, e.g., tfhe orrpS’and of formula (1), (Il) or (Il1)

ei t her di ssol ved, or suspe n a vehicle containing water, a

co-sol vent, such as etha or praﬁylene glycol and a stabilizer, which may
be a surfactant. Further aspects of the invention include: (a) a conpound
of formula (1), (Il) or (I1ll) in inhalable form e.g., in an aerosol or

ot her at om sable conposition or in inhalable|particulate, e.g., mcronised
form (b) an inhah%ﬂle medi canment conpri si a conmpound of forrmula (I),
(rr) or (111) in ighalable form (c) a ph® nmaceutical product qomprising a
conpound of fo (1) in inhalable frmi asg&chﬁﬁion wi th an|inhal ati on
devi ce; and n>onhal MeQONH2vi cg coiit al @i ng 4 conmpoun oula (1),
(rr)y or (111 i nhal ablFe—form Dos&geslof conmpounds of flormuja (1), (I1)
or (I1l) R C se vary

depending, e.g., on the partggdl ar conditi to be treated, the effect
desired and the node of adnministration. I'n gébneral, suitable daily dosages
for adm nistration by inhalation are of the order of 0.005-10 ng, while for

oral adm pj ati.on sujtable.daily doses ar f the order .of 0 05-100 nyg.
phar macedtTear B0 NRIS I <y IR P Pefined a%o o R o 1) ana
t hei r phasomame@tshoah bgloawccept abl e salts, hereinafter referred to
alternatively as "agents of the invention", are useful as pharmaceuticals.
In particular, the conpounds are suitable CFTR activity nodul ators and may
be testedSéhemete fol | owi ng assays. Menbrane potential assay CFTR activity
can be quantified by neasuring the transnmenbrane potential. The means for
measuring the transnmenbrane potential in a biological systemcan enploy a
nunber of methods including el ectrophysiol ogical and opti cal

fl uorescence- based nenbrane potential assays. The optical nenbrane
potential assay utilises a negativel y3&harged potentionmetric dye, such as
the FLI PR nenbrane potential dye (FMP) (see Baxter DF, Kirk M Garcia AF,
Rai nrondi A, Hol mgvist MH, Flint KK, Bojanic D, Distefano PS, Curtis R X e
Y. "A novel nenbrane potential-sensitive fluorescent dye inproves
cel | -based assays for ion channels. J Bionobl Screen. 2002 Feb; 7(1):79-85)
whi ch when extracellular is bound to a quenching agent. Upon cellul ar
depol ari sation the negatively charged dye redistributes to the

I I 1 T o, - M I I o o o I
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Chi nese hanster ovary (CHO cells stably expressing the AF508- CFTR channel
were used for nenbrane potential experinents. Cells were maintained at 37 C
in 5% v/ wQR11at13800% hum dity in Mdified Eagl es nedi umCTNEM119549p% enenet d
with 8 v/v foetal calf serum 100pg/ nm nmet hotrexate and 100U/ mlL

penicillin/streptonycin. Cells were grown in 225 cn® tissue culture flasks.
For menbrane potential assays cells were seeded into 96 well plates at
40,000 cells per well, allowed to adhere and then maintained at 26 C for

48h to facilitate channel insertion. Potentiator assay: The menbrane
potential screening assay utilised a |l ow chloride ion containing

extracel lul ar solution (-50M conbined with a doubl ecaddition protocol. The
first addht‘lon was of @uff r vvith or vvithou%ﬁesbl coffjpound foll owed 5

m nut es | at gy an 5& ON§ %l n ( -pts protocol favours
maxi mum chl ofj de eff | ux iln respon F508- %R ctivation. The
AF508- CFTR2 pat ed q;hN r~ae i on ef fHax | eads r,xpr ane depol ari sation
which is optically nofi t or ed by the FVP dye. Sol ut| ons:? Low chl ori de
extracellular (mJ): 120 Na-gluconate, 1.2 Cad 2, 3.3 KH2PO4, 0.8 K2HPO4,
1.2 wCl2, 10.0 D-glucose, 20.0 HEPES, pH 7.4 vvlth NaOH FMP dye: made up as
per manuf?ict urers instructions in |ow chloride extracellular solution
detail ed above, at 10x fin@l concentration, and storged as 1 nL aliquots at
-20C. | onWrksyQuattipyassgdy: CFTR activity can F‘l so||lbe quantified

el ectrophysiogl Hg_l I >? ngoehe wQgbgazcel | i atppp of the patch
clanp techni que (Ham Il ¢t al PflugerssAcrhive]l198]). This assay directly
measures RPe TOrrent $,HSsONHat ed wi thOchl or rd N WNRr ough CFTR channel s
whi | st either mintai ni ng or adjusting the transnmenbr afie vol tage. This
assay can use either single glass mcropipettes or parallel planar arrays
to nmeasure CFTR activity fromnative or reconbi nant cell systens. Currents
neasured using parallel planaraarrays can be quantifie@® using an
appropriately equi pped instrunmgnt su&h t he LonV\Qr ksjlQuattro (Mol ecul ar
Devi ces) or tH¥, Qatckr i e[h ttro s canOHmeasure CFTR
currents fromeither aS@EgI cePI per—recordin |we|| (HT configuration) or
alternatively froma Rgv I—f;f 64 cells pRe WeIN Relpul ati on Patch
Clanp PPC) (Finkel A Wttel ang N, Handran S, Hughes J, Costantin J.

" Popul ation patch clanp irrproves data consi stency and success rates in the
measurenment of ionic currents. Bi onbl Screen. 2006 Aug; 11(5):488-96).

Cel | cul t egighthenseside ‘Pfdrr‘r%ﬂ‘étetyd%}fpiﬁatlmedd’@ évrsar@ndamrwa&%prreegeqnﬁ t he
AF508- CFTdRoGhdRA) in WBh&alkeaEmEQr | onWorks Quattro experinents. Cells were
maintained at 37 Cin 5%v/v CO2 at 100% hum dity in DI\/EM suppl enent ed
with 10 % (v/v) FCS, 100 U nlL Penicillin/Streptonycin, 1 % (v/v) NEAA 1
ng/ M Zeosdhanmrgd 500 ug/ m Hygromycin B. For experinents cells were grown
in 225 cn? ti ssueoculture flasks until near confluence and then cultured at
26 C for 48-72h tp facilitate channel insertion. Cells wer rermved from
the flask®B nded g4 e the:z4 extracglyul ar én for

i medi at e exjperjlmentati®en or Na ti veby—rA—growt d| um sup emant ed
with 10% R2V ta,pdfrozento RB0OC as 1- 2Mi_ allg Rt a later
date. Potentiator assay: Cells, at a density of 1.5-3 mII|on per m., were
pl aced on the Quattro system added to the planar patch array and seal s

al | owed t ' e

(common! yABS GRF o duprodoBE a N BB R Han By BRI T 100
pg/ mL anp¥ethendniniumBis Bespdide neunhug peertts Avalsilled arm'a@uwetdd bydeastpnéthebnpound

scan obt . This
vas 1ol | o pirERphE bRt BoHE I T e SRR S, 1 P he
extracel |Qﬁrgpla§@d with @thers@mwsebt’ecﬂipednwfletﬁpzwppwlefwdgkmllelﬁmdtC@tab’abh of the
384 vel | sp@feclidioh@RAT NP2Rdlpdhaye reﬁ‘ﬁﬁé?far\'dr@%?ééeﬁ@d%g@pmé 20 m nut es)
t he post-conpound currents were neasured again by application of a voltage
ranmp fronichemes o’ kaloy asoMhEePERsSEieRe@@NMPMeScur rent s bet ween the pre- and
post - conpound scans defined the efficacy of CFTR potentiation. Sol utions:
Extracel lul ar solution (ECS) : 145 mM NaCl, 4 MM CsCl, 5 nmM D-gl ucose, 10
nM TES, 1°2¢8Me40 2, 1 nmv MyCl2, pH 7.4 NaCH




Intracellular buffer (ICS): 113 nmM L-Aspartic acid, 113 mM CsOH, 27 nM
CsCl, 1 mMMNaCl, 1 mM MyC12, 1 mM EGTA, 10 MM TES. pH 7.2 with CsOH Filter
sterilizedohefionssouse. |on transport assay: Anot her net Rot/EPROITPANES e CFTR
function is Ussings chanmber short circuit current neasurenent. Engi neered
or native epithelial cells are grown to confluent nonol ayer on a

sem -perneable filter and sandw ched between two perspex bl ocks. The flow
of chloride ions via CFTR fromone side of the epithelia to the other can
be quantified by nmeasuring the flow of current whilst maintaining the
transepithelial potential at OnV. This is achieved using KCl filled
agar - based el ectrodes to both clanp the cellul ar nonol ayer, and neagdre the
flow of currents. ©&| culture: FRT cells st By expressiré

cul tured i n CoqyesH nodi ficd

2

Iutllrjnrr]r:l)e %lﬁt(e)ma/ @.icillin,

NaHCC3, 10% V/ vifet aP bovi ne serum 2
100 pg/ nm. st cin and 30 pg/nL h cin B as the R NHmM  For

Ussi ng chBaber~expdiH ment sNabke celRZ were giidwn as pol ari zed epithefia on
Snapwel | pernmeabl epsupport inserts (500000 cells/insert in growth nmedium

and cultured for 7 to 9 days. The inserts were fed with fresh Coon's
nodi fied F-12 grow h nedi um every 48 hours, and 24 hours prior to Ussing
chamber eXghefement. To i ncrease the AF508 CFTR protein expression at the
cell surface, plates were incubated at 27C for. 48h before per 1 rmng an
Ussi ng chanber exp 7i ment. Potent | atFé)‘r2 assayO Fi scher Rat Thyr6id (F
epi t heli alg.cel s, abl grRxXRpessi ng Npumaml AERQ8- yer
cul tures (?rrt N abl'e® s%pgoltq'ltqs R fcuryent V\/asoneg;-sgure eRs1 i'ng the\shortC§l
circuit curr |nt/ echni que, under an i basolateral to @RT

gradi ent RRA™US ngNd:hanbePéCatl'o med¥ir e St abfld d -currents, cel | dere
cultured for 48h a 27C to facilitate the insertion of AF508 CFTR into the
pl asma nenbr ane. USSI ng charﬁ) studies were |ikew se conducted at 27C .
Under these conditions, the effects of cumul ative additions of test
conpoundsSanemaf-08 CFTR currents coul d be gquantitated with both potency and
ef fi cacy endpoints. Conpounds were added to both the apical and

basl oal teral si deso@bsequent to addition ofQ10pM forskolin. Efficady of
conpounds g }Nas gompared to a known gof enty at ok such as ge i i
Basol at er al i f} :

Na- gl uconatz , N4, 2 BaCeR, 1 WA, gINidose and 24
can al so be tested'for thehr ability to sti q&:l ate insertion of AF508 CFTR
into the cell rrenbrane usi the above assays. For these assays the
protocols were identical other than cells were not cultured at | ow

t enper at uBehefr2&r or 27C) but instead incubated with test conpounds for 12-24
h prior to assay. Conpounds of the Exanples, herel n bel ow, generally have
EC50 val ues in thepdata neasurenents descri l:(ed above beI ow 10 pM dable 1

provi des | ist, of repr esentative g oynds th their va|l ue. Tabl e l.
Exanpl e N% B CF3- TMS Qfm|LN 0] Deprotect aN
=
R2” NF NH Cu Cat R2 NH
P P

The skilled person will appreciate that the general synthetic routes detailed above show
common reactions to transform the starting materials as required. The specific reaction
conditions are not provided, but these are well known to those skilled in the art and
appropriate conditions considered to be within the skilled person's common general
knowledge.
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Exanpl e No EC50 2 0.015 9 0.090 3 0.055 10 0.112 4 0.076 11 0.037 5 0.05 12

WO 2011/113894 PCT/EP2011/054038

The starting materials are either commercially available compounds or are known
compounds and can be prepared from procedures described in the organic chemistry
art.

Compounds of formula (1), (1) or (lll), in free form, may be converted into salt form, and
vice versa, in a conventional manner 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 (1), (I1) or (lll) 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 (1), (Il) or (lll) 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 precursor
forms which can later be elaborated into their final forms by methods familiar to one
skilled in the art. The substituents can also be added at various stages throughout the
synthetic sequence or after completion of the synthetic sequence. In many cases,
commonly used functional group manipulations can be used to transform one
intermediate into another intermediate, or one compound of formula (1), (I1) or (lll) into
another compound of formula (1), (I1) or (lll). Examples of such manipulations are
conversion of an ester or a ketone to an alcohol; conversion of an ester to a ketone;

interconversions of esters, acids and amides; alkylation, acylation and sulfonylation of
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0.035 6 0.426 14 0.115 7 0.040 15 0.051 8 0.060 16 0.008 17 0.010

WO 2011/113894 PCT/EP2011/054038

alcohols and amines; and many others. Substituents can also be added using common
reactions, such as alkylation, acylation, halogenation or oxidation. Such manipulations
are well-known in the art, and many reference works summarize procedures and
methods for such manipulations. Some reference works which gives examples and
references to the primary literature of organic synthesis for many functional group
manipulations, as well as other transformations commonly used in the art of organic
synthesis are March’s Organic Chemistry, 5" Edition, Wiley and Chichester, Eds. (2001);
Comprehensive Organic Transformations, Larock, Ed., VCH (1989); Comprehensive
Organic Functional Group Transformations, Katritzky et al. (series editors), Pergamon
(1995); and Comprehensive Organic Synthesis, Trost and Fleming (series editors),
Pergamon (1991). It will also be recognized that another 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 compounds described
in this invention. Multiple protecting 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 modulation of CFTR activity, compounds of formula (l), 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 modulation
of CFTR activity, particularly conditions benefiting from mucosal hydration such as cystic
fibrosis.

Diseases mediated by modulation of CFTR activity, include diseases associated with the
regulation of fluid volumes across epithelial membranes. For example, the volume of
airway surface liquid is a key regulator of mucociliary clearance and the maintenance of
lung health. The modulation of CFTR activity will promote fluid accumulation on the
mucosal side of the airway epithelium thereby promoting mucus clearance and

preventing the accumulation of mucus and sputum in respiratory tissues (including lung

34



Conmpounds listed below are within the scope of the broadest claimand the
CFTR EC50 values in the data neasurenents descri bed above were above 5p, M
3- ami no- 6Wbr2ompHB89i m dazo[ 1, 2- a] pyri di n- 2-yl et hyl ) - 5- PCT/EP2011/054038
(trifluoromethyppyrazi ne-2-carboxam de;

3- am no- 6- br ono- N- (0- net hyl - 1H i m dazol - 4- yOret hyl ) - 5-
(trifluoronethyl)pyrazi ne-2-carboxam de;

2- (3-am no- 6-brono-5-(trifluoronethyl)picolinam do)acetic acid;

3-am no-6-brono-N-((1 -nmethyl -1 H pyrazol -3-yOnet hyl ) - 5-
(trifluoronethyl)pyrazi ne-2-carboxam de;

?t amf lno "énﬁﬂ?atvﬁ)‘lléch@rslé%b%nwclodezegmwrimlséa@s(§ucm%tsfayétrcllbtdslsnslmﬂa@ y1l)-5-
ri uor Qne I.cColln
L i no 6T ISB B GG POt HRYG oD YR Py, disease (COPD),

(t2r gf I uor@ﬂ’eﬁl énzéémfoa}zurartgfrﬂecmamsb(@wtmada,ch@m(c( Ak bhd bacterlall_)Land IungI vt
t

(53 5t Rt DK oA A MO o A AR s Sy SpR o1 Tt de:
3 am no- Goth&- tl(léh r(edplrwcbrmdIsaasesdbuairam@assp):up;adlvﬂihmbaeyﬂa)l flNd (&u(atioh lboos®pheny 1) -

- I
( ) O)S(O:tn %Aogpétﬁgl u Hé?% ngﬂi/{f\ﬁ a%)ﬁclyr%%f @9%&%@%%‘%@ surface liquids on
(trifl uortbﬁleslllﬁdc)%p%lg aﬁjog@n}%@dmeWr@eton@ @iny moute)@rl@momn(t(nmtlwtmt hyl -
Him dazoélr gd%gﬁ Hydrt)neéncir Jdléf%ﬁ qu( E%?Eﬂh??ldﬁﬁ)ﬁ@é@@

3-am no- 6- met h army oropEeny 2. oxoet hy
l)- 5- (tr@rpﬂnet@rfiﬂﬁé%'ﬁwq merﬁbvllwﬁeaélypotenswe effect.

3- am no- 6- brono- N-i sobut yl - N-nmet hyl-5-(trifl uoronethyl) pyrazi ne-2-carboxam
de; 3-am no-6-brom-N((1 -nethyl-1 H pyrazol -5-yQOret hyl) - 5-

(trifl uor DREMMRPE TWP‘%{Q?W@ vaithcthe b’dﬁ@fﬁ”d@ay be symptornatic or prophylactic.

6- br ono- 3- (et hyl am no) - N- (3, 3, 3-trifl uoro-2-hydroxy-2-net hyl propyl) - 5-

Asthma includes intrinsic (non-allergic) asthma and extrinsic (allergic) asthma, mild
asthma, moderate asthma, severe asthma, bronchitic asthma, exercise-induced asthma,
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".)

Prophylactic efficacy in the treatment of asthma will be evidenced by reduced frequency
or severity of symptomatic attack, e.g., of acute asthmatic or bronchoconstrictor attack,
improvements in lung function or improved airways hyperreactivity. It may further be
evidenced by reduced requirement for other, symptomatic therapy, i.e., therapy for or
intended to restrict or abort symptomatic attack when it occurs, e.g., anti-inflammatory
(e.g., cortico-steroid) or bronchodilatory. Prophylactic benefit in asthma may, in
particular, be apparent in subjects prone to "morning dipping". "Morning dipping" is a
recognized asthmatic syndrome, common to a substantial percentage of asthmatics and
characterized by asthma attack, e.g., between the hours of about 4-6 am, i.e., at atime
normally substantially distant from any previously administered symptomatic asthma

therapy.
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(trifluoromethyl)picolinam de;

(3-am no-6-bronmo-5-(trifluoronethyl)pyrazin-2-y1)(4-nethyl pi perazin-1-
yOret hanowe;2011/113894 PCT/EP2011/054038

3-am no- 6- brono- N- (2- (pyridin-4-yDethyl)-5-(trifluoromethyl)pyrazi ne-2-

car boxam de; 3-am no- N-(2-(4-fluorophenyl)-2-oxoethyl)-6-(1-o0xo-1
,2,3,4-tetrahydroisoqu inolin- 6-yl1)-5-(trifluoronethyl)picolinam de;

3- anm no- 6- (4- car banoyl- 2- net hyl phenyl) - N- (2- (4-f | uor ophenyl) - 2- oxoet hyl ) - 5-
(trifluoromethyl)picolinam de;

3-am no- 6- brono- N- (2- (pyridin-3-ypethyl)-5-(trifluoromethyppyrazi ne-2-

car boxam d&onic obstructive pulmonary dlsease mcludes chronic bronchitis or dyspnea

3-ami no- %ﬁ%gf'%ﬁa I m?%vgkﬁ E%ﬁﬁ%@?‘na weI g's L)l(a%(e)rrb% ct]necr)] alrzlvays r(lj;(poe?rteggtlv?ty

(trifluor
3- am no- I\édaemﬂ:tﬁwmm:g\dhmbmdp&ﬂwm btheoinkcdi®d tryipheraai. Mhe2- car boxami de;

?t ?Imf | 80?8%?3%5)%%0 %ﬂpa ??&% taéhe QN2 Ao Y LRKY oA iR Y ky% P&Ier}e-s?s-

3- am no- Gntlydingeyg. NecdU R, BraBhidici Edtarorad-c2eupyd raxgniemttindig bepyhifs. 5-
(trifluoromethyl)picolinam de;

(3-am no-6-bronmo-5-(trifluoronmethyppyrazin-2-yl) (4-nethyl - 3- phenyl pi perazi n
-1- yl) mePtyayedisease is characterized by a decrease in tear aqueous production and

(S)-3-am fan ﬁﬂ rté)ﬁ‘ﬁrnll\ll'p(lé ]pé(?tglmélnBWJcm rgﬁl& ﬁ’h¥ ATEHARY bacses of dry eve,

(trifluoronethyppyrazine-2-carb
3-am no- MWW'PW%M[ tpsey- fa/p@yrgem ﬁftt[ﬂtssl megligtions schemical/thermal

]gt |r : fl Uor&lEXPﬁ‘é BNQB%E %@( Bﬁeé’seiéaéd%%@f&g% fibrd3R dnd\iEYrePEshfdrbhbust rated by the
ol fown a
glncreasrlrrrl)g anion secretlon V|a CFTR would enhance fluid transport from the corneal
endothelial cells and secretory glands surrounding the eye to increase corneal hydration.

This would help to alleviate the symptoms associated with dry eye disease.

Sjogren’s Syndrome is an autoimmune disease in which the immune system attacks
moisture-producing glands throughout the body, including eye, mouth, skin, respiratory
tissue, liver, vagina and gut. Symptoms include dry eye, dry mouth and dry vagina, as
well as lung disease. The disease is also associated rheumatoid arthritis, systemic
lupus, systemic sclerosis and polymypositis/dermatomyositis. Defective protein
trafficking is believed to cause the disease, for which treatment options are limited.
Modulators of CFTR activity may hydrate the various organs affected by the disease and
help to alleviate the associated symptoms.

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

CFTR activity modulators, including the compounds of formula (l), 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
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General Conditions: Mass spectra were run on LC-MS systens using

el ectrospray ionization. These were either Agilent 1100 HPLC/ M cr omass

Pl at f or mWB=8118p88%r onet er conbi nati ons or Waters Acqui PETHPREG 154088 SQD
Mass Spectroneter. [M-H] refers to nono-isotopic nol ecul ar wei ghts. NWR
spectra were run on open access Bruker AVANCE 400 NMR spectroneters using
| CON-NVR. Spectra were neasured at 298K and were referenced using the

sol vent peak. Optical rotations were neasured at 589nm and 546nm usi ng an
Optical activity AA-1000 polarinmeter at 21C. The foll ow ng exanples are
intended to illustrate the invention and are not to be construed as being

|imtati oAshe thet@ent.of SRND ab@bid bR SbAfRtIG o Giflaniin AGYLeRSyL@sddses agh. | f not

ment i oned ot herw se, | eyaporations are performed under .reduced pressure,
b of or ani 3 bevderoasdiereTEERE Ap reolbafin s el sayaiE he

st ruct ur edrogs & asad mpatii céduicingné@uinge dbsdgasy @rpdtestialrsidengdfetBioesuchl S | S
confirnmed tt;gscst andard anal ytical nethods, e.g., mcroanal ysis and

spectrosc(g characteristics, e.g., M5 IR and NVR Abbreviations used
are those conventional in the art. If not defined, the terns have their

|1 ' i hat | . i
L ool BB e A aRe 0 200 ) BB S I BERRRE oL SIBSIRRIER  ny
BOQt er t i aa fxeldupthpimacsntinsk gorhpdsitiondr d oay|betaddiigtalsksepabtetjo befoest s
DCMi chl ogiiRang Faidiet hel dusarraPylodiEhes

Accordingly, the invention includes as a further aspect a combination of a CFTR activity
modulator with osmotic agents (hypertonic saline, dextran, mannitol, Xylitol), ENaC
blockers, an anti-inflammatory, bronchodilatory, antihistamine, anti-tussive, antibiotic
and/or DNase drug substance, wherein the CFTR activity modulator and the further drug

substance may be 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 | (rhDNase), which selectively
cleaves DNA. Dornase alfa is used to treat cystic fibrosis.

Other useful combinations of CFTR activity modulators 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,
CXCRS5, 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)-5H-benzo-cyclohepten-8-yljcarbonyllamino]phenyl]-methyljtetrahydro-
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.

Suitable anti-inflammatory drugs include steroids, in particular, glucocorticosteroids,
such as budesonide, beclamethasone dipropionate, fluticasone propionate, ciclesonide
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Dl PEAdi i sopr opyl et hyl am ne DVFN, N-di met hyl f or mam de DMSCdi net hyl sul f oxi de
DTTdithiothreitol ESIel ectrospray ionization EtOAcethyl acetate

egequi val wot20tionu 8598 ) PCT/EP2011/054038
HATU2- ( 7- Aza- 1H benzotriazol e-1-yl)-1,1, 3, 3-tetranet hyl uroni um

hexaf | uor ophosphat e HPLChi gh pressure |iquid chromatography IR nfrared
spectroscopy LCMSIiquid chromatography and nass spectronetry MeOHmet hanol
MBnass spectrometry MAM crowave mul tipl et

or mometasone furoate, or steroids described in WO 02/88167, WO 02/12266, WO
02/100879, WO 02/00679 (especially those of Examples 3, 11, 14, 17, 19, 26, 34, 37,
39, 51, 60, 67, 72, 73, 90, 99 and 101), WO 03/35668, WO 03/48181, WO 03/62259,
WO 03/64445, WO 03/72592, WO 04/39827 and WO 04/66920; non-steroidal
glucocorticoid receptor agonists, such as those described in DE 10261874, WO
00/00531, WO 02/10143, WO 03/82280, WO 03/82787, WO 03/86294, WO 03/104195,
WO 03/101932, WO 04/05229, WO 04/18429, WO 04/19935 and WO 04/26248; LTD4
antagonists, such as montelukast and zafirlukast; PDE4 inhibitors, such as cilomilast
(Ariflo® GlaxoSmithKline), Roflumilast (Byk Gulden),V-11294A (Napp), BAY19-8004
(Bayer), SCH-351591 (Schering-Plough), Arofylline (Almirall Prodesfarma),
PD189659/PD168787 (Parke-Davis), AWD-12-281 (Asta Medica), CDC-801 (Celgene),
SelCID(TM) CC-10004 (Celgene), VM554/UM565 (Vernalis), T-440 (Tanabe), KW-4490
(Kyowa Hakko Kogyo), and those disclosed in WO 92/19594, WO 93/19749, WO
93/19750, WO 93/19751, WO 98/18796, WO 99/16766, WO 01/13953, WO 03/104204,
WO 03/104205, WO 03/39544, WO 04/000814, WO 04/000839, WO 04/005258, WO
04/018450, WO 04/018451, WO 04/018457, WO 04/018465, WO 04/018431, WO
04/018449, WO 04/018450, WO 04/018451, WO 04/018457, WO 04/018465, WO
04/019944, WO 04/019945, 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 (1) of
WO 0075114, which document is incorporated herein by reference, preferably
compounds of the Examples thereof, especially indacaterol and pharmaceutically
acceptable salts thereof, as well as compounds (in free or salt or solvate form) of
formula (1) of WO 04/16601, and also compounds of EP 1440966, JP 05025045, WO
93/18007, WO 99/64035, USP 2002/0055651, WO 01/42193, WO 01/83462, WO
02/66422, WO 02/70490, WO 02/76933, WO 03/24439, WO 03/42160, WO 03/42164,
WO 03/72539, WO 03/91204, WO 03/99764, WO 04/16578, WO 04/22547, WO
04/32921, WO 04/33412, WO 04/37768, WO 04/37773, WO 04/37807, WO 04/39762,
WO 04/39766, WO 04/45618, WO 04/46083, WO 04/80964, WO 04/108765 and WO
04/108676.
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mnmnutes mMmlliliter(s) mzmass to charge ratio WO

2011/ 113894PCT/ EP2011/ 054038 NMRnucl ear nagneti c resonance ppnparts per
mllion R8pebywmsssgupported racracen ¢ RTroom t enper at uPETRPR@ILO/MIBON t 1 NMe
si ngl et SCX-2strong cation exchange (e.g. !solute@ SCX-2 colums from

Bi otage) triplet TEAtriethylam ne TFAtrifluoroacetic acid

THFt et rahydrof uran Referring to the exanples that foll ow, conpounds of the
preferred enbodi nents were synthesized using the nethods descri bed herein,
or other nmethods, which are known in the art.

Suitable bronchodilatory drugs include anticholinergic or antimuscarinic agents, in
particular, ipratropium bromide, oxitropium bromide, tiotropium salts and CHF 4226
(Chiesi), and glycopyrrolate, but also those described in EP 424021, USP 3,714,357,
USP 5,171,744, WO 01/04118, WO 02/00652, WO 02/51841, WO 02/53564, WO
03/00840, WO 03/33495, WO 03/53966, WO 03/87094, WO 04/018422 and WO
04/05285.

Suitable dual anti-inflammatory and bronchodilatory drugs include dual beta-2
adrenoceptor agonist/muscarinic antagonists such as those disclosed in USP
2004/0167167, WO 04/74246 and WO 04/74812.

Suitable antihistamine drug substances include cetirizine hydrochloride, acetaminophen,
clemastine fumarate, promethazine, loratidine, desloratidine, diphenhydramine and
fexofenadine hydrochloride, activastine, astemizole, azelastine, ebastine, epinastine,
mizolastine and tefenadine, as well as those disclosed in 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 modulation of CFTR activity, 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 (1), (I1) or (lll), in
free form or in the form of a pharmaceutically acceptable salt.

In another aspect the invention provides a compound of formula (1), (Il) or (Ill), 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 modulation of CFTR activity,
particularly an obstructive airways disease, e.g., cystic fibrosis and COPD.

The agents of the invention may be administered by any appropriate route, e.g. orally,
e.g., in the form of a tablet or capsule; parenterally, e.g., intravenously; by inhalation,
e.g., in the treatment of an obstructive airways disease; intranasally, e.g., in the
treatment of allergic rhinitis; topically to the skin; or rectally. In a further aspect, the
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The various starting materials, internediates, and conpounds of the
preferred enbodi nents nmay be isolated and purified, where appropriate,

usi ng corwernbilanado4t echni ques such as precipitation, fi PCT&PR@N/054038
crystallization, evaporation, distillation, and chromatography. Unless
otherwi se stated, all starting materials are obtained from comrercia
suppliers and used without further purification. Salts nmay be prepared from
conmpounds by known salt-form ng procedures. It should be understood that

t he organi ¢ conmpounds according to the preferred enbodi mrents nmay exhibit

t he phenonenon of tautonmerism As the chemical structures within this

SEec: Ij i gahmiﬂo@aleo@fdeeé@mhaﬁﬁaueuﬁn’aec&ﬁpdshgnr@@mghgﬂmgeab@upmrdfc forms, it
snou e un

d that the preferred enbodi pents e es any
ot omer s I T e o paih e BT of BB AR e AIPESPEaabaniesaEe. ¢ he
anal yti Catbgé‘dﬁ’éuﬁnttmpﬁdrrinemtlaalﬁ aasedtapié anent ddjalrizd thb@e’rbm IGevddthbosindrum\at er s
BEH C18 100X2 13894P /EP20 q54 8]d§0| um Tenp. 50 C

El uent sA: ?-}QEP” @0 aa?8i?%ﬂ‘?%%’?89r9b%’tc a2 8APAM ﬂﬁ@”@ A°Hat e0. 7
M/ m n Gadihet@inOnedr antifiusieRBirudbaé haeciabéfofd dascrined5 Smmlm corhp@¥itions ma95% B

Terpor at uRdACPE e Sak PR ARG U e Ry Richipe ind e aes eBRh WG ren 1 o

Rat e0. 8 meﬂem_lmarastmal(ﬂiosayerfpnm$%}3mc5%table%%OBoapnulés8E)ormumtioas@@ mn 95%
B Met hod t&&%l%ﬁ%&%‘ﬁo%ay'@(\Qﬁﬁ@fo?m%gﬂe%é, c?fr%‘n%ngs Bgﬁoﬂ'trgnsegﬂmal

delivery systems, e.g., patches. Compositions for inhalation may comprise aerosol or

other atomizable formulations or dry powder formulations.

When the composition comprises an aerosol formulation, it preferably contains, e.g., a
hydro-fluoro-alkane (HFA) propellant, such as HFA134a or HFA227 or a mixture of
these, and may contain one or more co-solvents known in the art, such as ethanol (up to
20% by weight), and/or one or more surfactants, such as oleic acid or sorbitan 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 (1), (1) or
(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 (1), (II) or (lll) 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:
(a) a compound of formula (), (Il) or (Ill) in inhalable form, e.g., in an aerosol or
other atomisable composition or in inhalable particulate, e.g., micronised form;
(b) an inhalable medicament comprising a compound of formula (1), (I) or (11} in
inhalable form;
(c) a pharmaceutical product comprising a compound of formula (1) in inhalable

form in association with an inhalation device; and
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Col um Tenperature50 C El uentsA: H20, B: acetonitrile, both containing 0.1%
TFA Flow Rate0.8 ml/mn Gadient0.20 mn 5%B; 5%to 95%B in 7.80 mn,

1. 00 m n W% B/Ivetonod 2m nLC v001 Col umWaters BEH C18 POOAP2d11/M034. 7 pm
Col um Tenp. 50 C EluentsA: H20, B: acetonitrile, both containing 0.1% TFA
Flow Rate0.7 m/mn Gadient0.25 mn 5%B; 5%to 95% B in 1.00 mn, 0.25
mn 95% B Met hod 2m nLC v002 Col umWaters BEH C18 50x2.1 nm 1.7 pm Col umm
Tenper ature50 C El uentsA: H20, B: nethanol, both containing 0.1% TFA Fl ow
Rate0.8 m/mn Gadient0.20 mn 5%B; 5%to 95% B in 1.30 min, 0.25 mn 95%
B Met hod 2m nLC vO003

(d) an inhalation device containing a compound of formula (1), (11) or (lll) in

inhalable form.

Dosages of compounds of formula (1), (I1) or (Ill) employed in practicing the present
invention will of course vary depending, e.g., on the particular condition to be treated, the
effect desired and the mode of administration. In general, suitable daily dosages for
administration by inhalation are of the order of 0.005-10 mg, while for oral administration
suitable daily doses are of the order of 0.05-100 mg.

Pharmaceutical Use and Assay

Compounds of formula (1), () or (Ill) and their pharmaceutically acceptable salts,
hereinafter referred to alternatively as "agents of the invention”, are useful as
pharmaceuticals. In particular, the compounds are suitable CFTR activity modulators

and may be tested in the following assays.

Membrane potential assay

CFTR activity can be quantified by measuring the transmembrane potential. The means
for measuring the transmembrane potential in a biological system can employ a number
of methods including electrophysiological and optical fluorescence-based membrane

potential assays.

The optical membrane potential assay utilises a negatively charged potentiometric dye,
such as the FLIPR membrane potential dye (FMP) (see Baxter DF, Kirk M, Garcia AF,
Raimondi A, Holmqvist MH, Flint KK, Bojanic D, Distefano PS, Curtis R, Xie Y. ‘A novel
membrane potential-sensitive fluorescent dye improves cell-based assays for ion
channels.' J Biomol Screen. 2002 Feb;7(1):79-85) which when extracellular is bound to a
guenching agent . Upon cellular depolarisation the negatively charged dye redistributes
to the intracellular compartment, unbinding from the membrane impermeant quench
agent, yielding an increase in fluorescence. This change in fluorescence is proportional
to the change in transmembrane potential which can result from the activity of CFTR.
The changes in fluorescence can be monitored in real time by an appropriately equipped
fluorescence detector such as the FLIPR (fluorometric imaging plate reader) in 96 or

384-well microtitre plates.

41



Col umWaters BEH C18 50x2.1 mm 1.7 pm Col utm Tenperat ure50 C El uent sA:

H20, B: acetonitrile, both containing 0.1% TFA Flow Rate0.8 m/mn

G adi ent oweQoniN3H% B; 5% to 95% B in 1.30 min, 0.25 m RCIEFRMB1NBLHBDHI

10m nC18 Col umm: Gemi ni C18 100x3 nmm 3 micron Colum Tenperature50 C

El uents: A2 H20, B: Methanol, 0.1%formc acid Flowrate:1 m/mn
Gradient:0.00 mn 0% B, 10.00 mn 95% B Met hod AD251 PA DEA Mobil e Phase: 25%
i sopropanol + 0.1 )/ov/v DEA/ 75 ")/ 0 CO2 Col um: Chiral pak AD-H, 250 x 10
mmid, 5 pmDetection: U @220nm Flow rate: 10 m /m n Exanpl e conpounds of

t he present invention include

Cell culture:

Chinese hamster ovary (CHO) cells stably expressing the AF508-CFTR channel were
used for membrane potential experiments. Cells were maintained at 37 °C in 5% v/v CO,
at 100% humidity in Modified Eagles medium (MEM) supplemenetd with 8% v/v foetal
calf serum, 100ug/ml methotrexate and 100U/ml penicillin/streptomycin. Cells were
grown in 225 cm? tissue culture flasks. For membrane potential assays cells were
seeded into 96 well plates at 40,000 cells per well, allowed to adhere and then
maintained at 26 °C for 48h to facilitate channel insertion.

Potentiator assay:

The membrane potential screening assay utilised a low chloride ion containing
extracellular solution (~5mM) combined with a double addition protocol. The first addition
was of buffer with or without test compound followed 5 minutes later by an addition of
forskolin (1-20 uM) - this protocol favours maximum chloride efflux in response to
AF508-CFTR activation. The AF508-CFTR mediated chloride ion efflux leads to a

membrane depolarisation which is optically monitored by the FMP dye.

Solutions:

Low chloride extracellular (mM): 120 Na-gluconate, 1.2 CaCl,, 3.3 KH,PO4, 0.8 K;HPOQ,,
1.2 MgCl,, 10.0 D-glucose, 20.0 HEPES, pH 7.4 with NaOH

FMP dye: made up as per manufacturers' instructions in low chloride extracellular
solution detailed above, at 10x final concentration, and stored as 1 mL aliquots at -20°C.

lonWorks Quattro assay:

CFTR activity can also be quantified electrophysiologically using the whole-cell
configuration of the patch clamp technique (Hamill et al Pflugers Acrhive 1981 ). This
assay directly measures the currents associated with chloride flow through CFTR
channels whilst either maintaining or adjusting the transmembrane voltage. This assay
can use either single glass micropipettes or parallel planar arrays to measure CFTR
activity from native or recombinant cell systems. Currents measured using parallel
planar arrays can be quantified using an appropriately equipped instrument such as the
lonWorks Quattro (Molecular Devices) or the Qpatch (Sophion). The Quattro system can
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Preparation of Final Conpounds Exanple 1.0

3- Am no- 6- brono-5-trifl uoronet hyl -pyridi ne-2-carboxylic acid

(3,3, 3-t rwbl2oorin3®4 hydr oxy- 2- net hyl - propyl) -am de 0 OPFCT/EP2011/054038

3- Ami no- 6- brono-5-trifl uoronet hyl - pyridi ne-2-carboxylic acid (Internediate
A (397 ng, 1.392 mmol ), 3-amno-1,1,1-trifluoro-2-nethyl-propan-2-ol

hydr ochl oride (250 ng, 1.392 mmol) and HATU (529 ng, 1.392 mmol) were
dissolved in DVF (10 m) and stirred at RT for 2 mn. 4-Mthyl norpholine
(0.413 m, 4.18 nmmol) was added and stirring continued at RT for 3 h. The
reaction mxture was poured onto ice/water (100 ml ) and extracted with

Et 0Ac ( 25@e#Hule CFIR cONGAS Fr6meNRhERLEinNEBelVes: hesdriihd WelB@T Adrf§drati) o i on (- 50

m), dried over S and concentrated i acyo. t ive a rown oil .
The of 1 el lons miveier o ghsthps waldPotain bk Came b oS 11 ca)
col um el Aitwittgl Ayiidng N Grahenaa s HohRAC, 0o sahfimy dPégiugatih pbhpraguct ; LC- M5 Rt
= 1.46 m.ns; VLIVH—{% 410. 1h I\/btdhod 2m nlLC. \/,[902. 1H NI\/R (f400 I\/th O d6)
68. 30 ( NHTP[3Ves $at7LoYpieney) aNdRUSEESE (§igS MNg Neagurs@entghiongeurighisgd 1y dd) ,
3. 47 ( 1H,Bidadl Scteév 20@HAug) 1(51488-9R (400 MHz, DMBO-d6) 6 -62.71 (CF3,
s),-80.48 (CF3, s). The conpounds of the foll ow ng tabul ated Exanpl es
(Table 2) were prepared by a simlar nethod to that of Exanple 1 fromthe
appropri a®el adtaret i ng conpound and amine. Single enantioners were prepared

by using i ral eSS0 ch & fht&? Ut ¥haniREL LT ti cal
Fluid Chr%@r’ﬁ S%ghragr{%{/}% ﬁécppéggggsﬁ%c})n%?’é%sp e es‘?%ﬁ?%i%r;\g cérﬁpogndegrgand am nes
ar e descruseddorilonWorks Quathorsxderateys. Seds wers, maintages! at RéyC ar &ocon®®s ci al | y
avai | abl ey {Bh2f din/ - 1B SAYEBRER f 98 o fUIFRES 186 UL et hy! morphol T ne
I n sone reactlons. able . {ructure

Penicillin/Streptomycin, 1 % (v/iv) NEAA, 1 mg/ml Zeocin and 500 ug/ml Hygromycin B.

For experiments cells were grown in 225 cm? tissue culture flasks until near confluence

and then cultured at 26 °C for 48-72h to facilitate channel insertion. Cells were removed

from the flask and resuspended in either extracellular recording solution for immediate

experimentation or alternatively in growth medium supplemented with 10% v/v DMSO

and frozen to -80°C as 1-2 mL aliquots for use at a later date.

Potentiator assay:

Cells, at a density of 1.5-3 million per mL, were placed on the Quattro system, added to
the planar patch array and seals allowed to establish for 5-10 mins. After assessing seal
resistances (commonly >50 MQ), whole-cell access was obtained by perforation with
100 pg/mL amphotericin B. Baseline currents were measured by a pre-compound scan
obtained by application of a voltage ramp from -100 to +100 mV. This was followed by
addition of either buffer or test compound diluted in the extracellular solution
supplemented with 20 uM forskolin, to each of the 384 wells of the planar parch array.
After incubation step (5-20 minutes) the post-compound currents were measured again
by application of a voltage ramp from -100 to +100 mV. The difference in currents
between the pre- and post-compound scans defined the efficacy of CFTR potentiation.

Solutions:

Extracellular solution (ECS) : 145 mM NaCl, 4 mM CsClI, 5 mM D-glucose, 10 mM TES,
1 mM CacCl,, 1 mM MgCl,, pH 7.4 NaOH
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WO 2011/113894 PCT/EP2011/054038

Intracellular buffer (ICS): 113 mM L-Aspartic acid, 113 mM CsOH, 27 mM CsCI, 1 mM
NaCl, 1 mM MgCl,, 1 mM EGTA, 10 mM TES. pH 7.2 with CsOH. Filter sterilized before

use.

lon transport assay:

Another method to measure CFTR function is Ussings chamber short circuit current
measurement. Engineered or native epithelial cells are grown to confluent monolayer on
a semi-permeabile filter and sandwiched between two perspex blocks. The flow of
chloride ions via CFTR from one side of the epithelia to the other can be quantified by
measuring the flow of current whilst maintaining the transepithelial potential at OmV. This
is achieved using KClI filled agar-based electrodes to both clamp the cellular monolayer

and measure the flow of currents.

Cell culture:

FRT cells stably expressing AF508-CFTR were cultured on plastic in Coon’s modified F-
12 medium supplemented with 32mM NaHCO3, 10% v/v fetal bovine serum, 2 mM L-
glutamine, 100 U/mL penicillin, 100 ug/mL streptomycin and 30 pg/mL hygromycin B as
the growth medium. For Ussing chamber experiments, the cells were grown as polarized
epithelia on Snapwell permeable support inserts (500000 cells/insert in growth medium)
and cultured for 7 to 9 days. The inserts were fed with fresh Coon’s modified F-12
growth medium every 48 hours, and 24 hours prior to Ussing chamber experiment. To
increase the AF508 CFTR protein expression at the cell surface, plates were incubated

at 27°C for 48h before performing an Ussing chamber experiment.

Potentiator assay:

Fischer Rat Thyroid (FRT) epithelial cells, stably expressing human AF508-CFTR were
used as monolayer cultures on permeable supports. Cl" current was measured using the
short circuit current technique, under an imposed basolateral to apical ClI" gradient in
Ussing chambers. To measure stable Cl currents, FRT cells were cultured for 48h at
27°C to facilitate the insertion of AF508 CFTR into the plasma membrane. Ussing
chamber studies were likewise conducted at 27°C . Under these conditions, the effects
of cumulative additions of test compounds on AF508 CFTR currents could be
quantitated with both potency and efficacy endpoints. Compounds were added to both

44



- Am no- 6- br OW-5- trifluoronethyl pyridine-2-carboxylic acid

,3,3-trifluoro -2-hydroxy-propyl)-
pesiR)20R/113B426 m ns;

H,

am de (Separated by SFC, second
Met hod=AD251 PA_DEA 1H NVR ( PvB@P2@185403§ 1H,

m

m, 4.3 (1H, m, 6.5 (1H, s), 7.3 (2H, s), 7.7 (1H, s), 8.6 (1H
WO 2011/ 113894PCT/ EP2011/ 054038 1.2 FF Br FN 1 O

the apical and basloalteral sides subsequent to addition of 10uM forskolin. Efficacy of

compounds was compared to a known potentiator such as gensitein.

Solutions:

Basolateral Ringer solution (mM): 126 NaCl, 24 NaHCO3;, 0.38 KH,PQy,, 2.13 K;HPO,, 1
MgSQOy, 1 CaCl, and 10 glucose.

Apical Ringer solution (mM): 140 Na-gluconate, 1 MgSQ,, 2 CaCl,, 1 HCI, 10 glucose
and 24 NaHCO;.

Compounds can also be tested for their ability to stimulate insertion of AF508 CFTR into
the cell membrane using the above assays. For these assays the protocols were
identical other than cells were not cultured at low temperature (26 or 27°C) but instead
incubated with test compounds for 12-24 h prior to assay.

Compounds of the Examples, herein below, generally have ECs5y values in the data
measurements described above below 10 yM. Table 1 provides a list of representative
compounds with their ECs value.

Table 1.

Example No | ECso uM Example No | ECs
2 0.015 9 0.090
3 0.055 10 0.112
4 0.076 11 0.037
5 0.05 12 0.035
6 0.426 14 0.115
7 0.040 15 0.051
8 0.060 16 0.008

17 0.010

Compounds listed below are within the scope of the broadest claim and the CFTR ECs
values in the data measurements described above were above 5uM:

3-amino-6-bromo-N-(imidazo[1,2-a]pyridin-2-ylmethyl)-5-
(trifluoromethyl)pyrazine-2-carboxamide;
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NHNH2 OHF F F 3-Am no-6-brOW-5- trifluoronethyl- pyridine-2-carboxylic
acid (3,3,3-trifluoro-2- hydroxy-propyl)-am de (Racemate) Rt 1.42 m ns;

[ MtHr 398wbBbh0Id38942mi NLC _v002 1H NVR (DMSO) 6 3.4 ( 1HPCWEP2B.165403H, n),
4.3 (1H m, 6.5 (1H, d), 7.3 (2H, s), 7.7 (1H, s), 8.6 (1H, t), 1.3 FF F
si-,NN.N1OH

3-amino-6-bromo-N-((1-methyl-1H-imidazol-4-yl)methyl)-5-
(trifluoromethyl)pyrazine-2-carboxamide;
2-(3-amino-6-bromo-5-(trifluoromethyl)picolinamido)acetic acid;
3-amino-6-bromo-N-((1-methyl-1H-pyrazol-3-yl)methyl)-5-
(trifluoromethyl)pyrazine-2-carboxamide;
3-amino-N-(2-(4-fluorophenyl)-2-oxoethyl)-6-(1-methyl-1H-indol-6-yl)-5-
(trifluoromethyl)picolinamide;
3-amino-6-bromo-N-((1-methyl-1H-imidazol-2-yl)methyl)-5-
(trifluoromethyl)pyrazine-2-carboxamide;
6-((3H-[1,2,3]triazolo[4,5-b]pyridin-3-yl)oxy)-3-(2,5-dimethyl-1H-pyrrol-1-yl)-N-
(3,3,3-trifluoro-2-hydroxy-2-methylpropyl)-5- (trifluoromethyl)picolinamide;
3-amino-6-(6-(3-(dimethylamino)propoxy)pyridin-3-yl)-N-(2-(4-fluorophenyl)-2-
oxoethyl)-5-(trifluoromethyl)pyrazine-2-carboxamide;
(R)-3-amino-6-bromo-N-((4-methylpiperazin-2-yl)methyl)-5-
(trifluoromethyl)pyrazine-2-carboxamide;
3-amino-6-bromo-N-((1-methyl-1H-imidazol-5-yl)methyl)-5-
(trifluoromethyl)pyrazine-2-carboxamide;
3-amino-6-(3-(N,N-dimethylsulfamoyl)phenyl)-N-(2-(4-fluorophenyl)-2-oxoethyl)-
5-(trifluoromethyl)picolinamide;
3-amino-6-bromo-N-isobutyl-N-methyl-5-(trifluoromethyl)pyrazine-2-carboxamide;
3-amino-6-bromo-N-((1-methyl-1H-pyrazol-5-yl)methyl)-5-
(trifluoromethyl)pyrazine-2-carboxamide;
6-bromo-3-(methylamino)-N-(3,3,3-trifluoro-2-hydroxy-2-methylpropyl)-5-
(trifluoromethyl)picolinamide;
(3-amino-6-bromo-5-(trifluoromethyl)pyrazin-2-yl)(4-methylpiperazin-1-
yl)methanone;
3-amino-6-bromo-N-(2-(pyridin-4-yl)ethyl)-5-(trifluoromethyl)pyrazine-2-
carboxamide;
3-amino-N-(2-(4-fluorophenyl)-2-oxoethyl)-6-(1-oxo-1,2,3,4-tetrahydroisoquinolin-
6-yl)-5-(trifluoromethyl)picolinamide;
3-amino-6-(4-carbamoyl-2-methylphenyl)-N-(2-(4-fluorophenyl)-2-oxoethyl)-5-
(trifluoromethyl)picolinamide;
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NH2 OH F  3- Ami no- 6- brono-5- trifl uoronethyl pyridine-2-carboxylic acid

((S)-3,3,3- trifluoro-2-hydroxy- propyl)-am de Prepared using (S)-3-

Am no- 1, IW0-20t1/fiBgser opr opan-2-ol Rt 1.41 m ns;

2m nLC v002 1H NWR (DVSO) 6 3.4 (1H, m, 3.6 (1H
t)

(1H, d),

m, 4.3 (1H, m,
7.3, (2H, s), 7.7 (1H s), 8.6 (1H,

3-amino-6-bromo-N-(2-(pyridin-3-yl)ethyl)-5-(trifluoromethyl)pyrazine-2-
carboxamide;

3-amino-6-(3,4-dimethylphenyl)-N-(2-(4-fluorophenyl)-2-oxoethyl)-5-
(trifluoromethyl)picolinamide;

3-amino-N-benzyl-6-bromo-N-methyl-5-(trifluoromethyl)pyrazine-2-carboxamide;

3-amino-6-hydroxy-N-(3,3,3-trifluoro-2-hydroxy-2-methylpropyl)-5-
(trifluoromethyl)picolinamide;

3-amino-6-hydroxy-N-(3,3,3-trifluoro-2-hydroxy-2-methylpropyl)-5-
(trifluoromethyl)picolinamide;

(3-amino-6-bromo-5-(trifluoromethyl)pyrazin-2-yl)(4-methyl-3-phenylpiperazin-1-
yl)methanone;

(8)-3-amino-6-bromo-N-((1-ethylpyrrolidin-2-yl)methyl)-5-
(trifluoromethyl)pyrazine-2-carboxamide; and

3-amino-6-bromo-N-(imidazo[1,5-a]pyridin-1-ylmethyl)-5-
(trifluoromethyl)pyrazine-2-carboxamide.

The invention is illustrated by the following Examples.

Examples
General Conditions:

Mass spectra were run on LC-MS systems using electrospray ionization. These were
either Agilent 1100 HPLC/Micromass Platform Mass Spectrometer combinations or
Waters Acquity UPLC with SQD Mass Spectrometer. [M+H]" refers to mono-isotopic
molecular weights.

NMR spectra were run on open access Bruker AVANCE 400 NMR spectrometers using
ICON-NMR. Spectra were measured at 298K and were referenced using the solvent
peak.

Optical rotations were measured at 589nm and 546nm using an Optical activity AA-1000
polarimeter at 21°C.

The following examples are intended to illustrate the invention and are not to be
construed as being limitations thereon. Temperatures are given in degrees centigrade.
If not mentioned otherwise, all evaporations are performed under reduced pressure,
preferably between about 15 mm Hg and 100 mm Hg (= 20-133 mbar). The structure of
final products, intermediates and starting materials is confirmed by standard analytical
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HNH2 ,,,,,,"". 0o 3-Am no-6-brono-5- trifluoronethyl pyridine-2-carboxylic
acid [(R-1- (tetrahydro-furan-2- yl)nethyl Fam de Prepared using (R)- (-

) -t et rahywoahurfissyyl amine Rt 1.51 mns; [ MtH 370 Met h@dT/EP20mi1/054038% 002 1H
NVR (DMSO 6 m), 1.9, (3H m, 3.4, (2H m, 3.7, (1H, m, 3.8, (1H m,
4.1, (1H m, 7.3, (2H, s), 7.7, (1H, s), 8.4, (1H t)

methods, e.g., microanalysis and spectroscopic characteristics, e.g., MS, IR, and NMR.
Abbreviations used are those conventional in the art. If not defined, the terms have their
generally accepted meanings.

Abbreviations:

app apparent

ATP adenosine 5'-triphosphate

BINAP racemic 2,2'-bis(diphenylphosphino)-1,1'-binaphthyl

BOC tertiary butyl carboxy

br broad

d doublet

dd doublet of doublets

DCM dichloromethane

DIEA diethylisopropylamine

DIPEA diisopropylethylamine

DMF N,N-dimethylformamide

DMSO dimethylsulfoxide

DTT dithiothreitol

ESI electrospray ionization

EtOAc ethyl acetate

eq equivalent

h hour(s)

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

HPLC high pressure liquid chromatography

IR infrared spectroscopy

LCMS liquid chromatography and mass spectrometry

MeOH methanol

MS mass spectrometry

MW microwave

m multiplet

min minutes

mi milliliter(s)

m/z mass to charge ratio
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1.5FFe-,NF10,NHNH2 3- Ami no- 6- br ono- 5-
trifluoronethyl pyridine-2-carboxylic acid ([1, 3]dioxol an-2- ylnethyl)-am de

WO 2011/113894 PCT/EP2011/054038
NMR nuclear magnetic resonance

ppm parts per million

PS polymer supported

rac racemic

RT room temperature

Rt retention time

S singlet

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

TEA triethylamine

TFA trifluoroacetic acid

THF tetrahydrofuran

Referring to the examples that follow, compounds of the preferred embodiments were
synthesized using the methods described herein, or other methods, which are known in

the art.

The various starting materials, intermediates, and compounds of the preferred
embodiments may be isolated and purified, where appropriate, using conventional
techniques such as precipitation, filtration, crystallization, evaporation, distillation, and
chromatography. Unless otherwise stated, all starting materials are obtained from
commercial suppliers and used without further purification. Salts may be prepared from
compounds by known salt-forming procedures.

It should be understood that the organic compounds according to the preferred
embodiments may exhibit the phenomenon of tautomerism. As the chemical structures
within this specification can only represent one of the possible tautomeric forms, it
should be understood that the preferred embodiments encompasses any tautomeric

form of the drawn structure.

If not indicated otherwise, the analytical HPLC conditions are as follows:
Method 10minLC_v001
Column Waters BEH C18 100x2.1 mm, 1.7 ym
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Rt 1.42 mins; [MrH 370 Method : 2minLC v002 1H NMR (DVBO) 63.4, (2H, t),
3.8, (2H, m, 3.9, (2H m, 5.0, (1H t), 7.3, (2H br), 7.7, (1H s),
8.4, (1HWO)p11//392011/ 113894PCT/ EP2011/ 054038 1.6 F F BCTAEP201M054068 N H NH

Column Temp.
Eluents

Flow Rate
Gradient

Method 10minLC_v002

Column

Column Temperature
Eluents

Flow Rate

Gradient

Method 10minLC_v003

Column

Column Temperature
Eluents

Flow Rate

Gradient

Method 2minLC_v001
Column

Column Temp.

Eluents

Flow Rate

Gradient

Method 2minLC_v002
Column

Column Temperature
Eluents

Flow Rate

Gradient

50 °C

A: H,0, B: acetonitrile, both containing 0.1% TFA

0.7 ml/min

0.25 min 5% B; 5% to 95% B in 7.75 min, 1.00 min 95%

Waters BEH C18 50x2.1 mm, 1.7 ym

50 °C

A: H,O, B: methanol, both containing 0.1% TFA

0.8 ml/min

0.20 min 5% B; 5% to 95% B in 7.80 min, 1.00 min 95%

Waters BEH C18 50x2.1 mm, 1.7 ym

50 °C

A: H,0, B: acetonitrile, both containing 0.1% TFA

0.8 ml/min

0.20 min 5% B; 5% to 95% B in 7.80 min, 1.00 min 95%

Waters BEH C18 100x2.1 mm, 1.7 ym

50 °C

A: H,0, B: acetonitrile, both containing 0.1% TFA

0.7 ml/min

0.25 min 5% B; 5% to 95% B in 1.00 min, 0.25 min 95%

Waters BEH C18 50x2.1 mm, 1.7 ym

50 °C

A: H,O, B: methanol, both containing 0.1% TFA

0.8 ml/min

0.20 min 5% B; 5% to 95% B in 1.30 min, 0.25 min 95%

50

B

B

B

B

B



0 ) 3-Am no-6-brono-5- trifluoronethyl- pyridine-2-carboxylic acid [(S)-1-
(tetrahydro-furan-2- yl)nmethyl Fam de Prepared using (S)- (-0-

Tet r ahydrwbunfumnggsanin e Rt 1. 52m ns; [ MH 370 Met hod PCZmPpUI@0sMG32. 1H
NVR (DMSO 1.6, (1H, m, 1.9, (3H m, 3.3, (2H m, 3.6, (1H, m, 3.8,
(1H, m, 4.0, (1H, m, 7.4, (2H, s), 7.7, (1H, s), 8.4, (1H, d)

Method 2minLC_v003

Column Waters BEH C18 50x2.1 mm, 1.7 ym

Column Temperature 50 °C

Eluents A: H,0O, B: acetonitrile, both containing 0.1% TFA

Flow Rate 0.8 ml/min

Gradient 0.20 min 5% B; 5% to 95% B in 1.30 min, 0.25 min 95% B

Method 10minC18

Column: Gemini C18 100x3 mm, 3 micron
Column Temperature 50 °C

Eluents: A: H20, B: Methanol, 0.1% formic acid
Flow rate: 1 ml/min

Gradient: 0.00 min 0% B, 10.00 min 95% B

Method AD25IPA_DEA

Mobile Phase: 25% isopropanol + 0.1%v/v DEA /75 % CO,
Column: Chiralpak AD-H, 250 x 10 mm id, 5 ym
Detection: UV @ 220nm

Flow rate: 10 ml/min

Example compounds of the present invention include

Preparation of Final Compounds
Example 1.0
3-Amino-6-bromo-5-trifluoromethyl-pyridine-2-carboxylic acid (3,3,3-trifluoro-2-
hydroxy-2-methyl-propyl)-amide
O F

F
Br N
N F
H

/
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1.7 F F Br

F1 NNoHNH O

WO 2011/113894 PCT/EP2011/054038

3-Amino-6-bromo-5-trifluoromethyl-pyridine-2-carboxylic acid (Intermediate A) (397 mg,
1.392 mmol), 3-amino-1,1,1-trifluoro-2-methyl-propan-2-ol hydrochloride (250 mg, 1.392
mmol) and HATU (529 mg, 1.392 mmol) were dissolved in DMF (10 ml) and stirred at
RT for 2 min. 4-Methylmorpholine (0.413 ml, 4.18 mmol) was added and stirring
continued at RT for 3 h. The reaction mixture was poured onto ice/water (100 ml ) and
extracted with EtOAc (250 ml). The organic extract was washed with sat NH,CI solution
(~50 ml), dried over MgSQO, and concentrated in vacuo to give a pale brown oil. The oll
was dissolved in CHCI; (~3 ml) and loaded onto a 249 ISCO (silica) column eluting with
iso-hexane:EtOAc to afford the title product; LC-MS Rt = 1.46 mins; [M+H]" 410.1,
Method 2minLC_v002. "H NMR (400 MHz, DMSO-d6) & 8.30 (NH, t), 7.72 (1H, s), 7.29
(NH2, b s), 6.28 (OH, s), 3.68 (1H, dd), 3.47 (1H, dd), 1.24 (3H, s). "°F NMR (400 MHz,
DMSO-d6) & -62.71 (CF3, s),-80.48 (CF3, s).

The compounds of the following tabulated Examples (Table 2) were prepared by a
similar method to that of Example 1 from the appropriate starting compound and amine.
Single enantiomers were prepared by using chiral amines or by separation of the
product by Supercritical Fluid Chromatography. The preparations of the starting
compounds and amines are described in the Intermediates section, unless they are
commercially available. DIPEA or TEA may have been used in place of 4-
methylmorpholine in some reactions.

Table 2

Ex.

Structure

Name

Retention Time, [M+H]*, 1H
NMR

11

-2-hydroxy-propyl)-
amide

(Separated by SFC,

second eluted peak)

R.t 3.26 mins;

o 3-Amino-6-bromo-5-
Br /\)< trifiuoromethyl- Method=AD25IPA_DEA
N =
H pyridine-2-carboxylic 1H NMR (DMS0) 8 3.4 (H,
F OH
NH acid ((R)-3,3 3-trifluoro | ™) 36 (1H. M), 4.3 (1H, m),

6.5 (1H, s), 7.3 (2H, s), 7.7
(1H, s), 8.6 (1H, t),
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3- Ami no- 6- brono-5- trifl uoronethyl pyridi ne-2-carboxylic acid
(tetrahydro-furan- 2-ylnethyl)-amde Rt 1.49 mns; [MH] 368 Met hod

2mi nLC_vOeR.20liH1B49R (DVBO) 61.55, (1H, n), 1.8, (3H, m) PCBER2011BF4038)
3.6, (1H, m, 3.8, (1H m, 4.0, (1H m, 7.3, (2H, s), 7.7, (1H s), 8.4,
(1H t) 1.8 FFBr FN1 o- NH

° F _ |3-Amino-6-bromo-5- |\R/|t t:]-4dz .r;inf;il\Cﬂ:Hgoz%
Br N\ N /\H< - trifluoromethyl- 1: N‘;AR- ([:ﬂl\l/llo)_;/ e
4 pyridine-2-carboxylic . ,
7 NH, o acid (3,3,3-trifluoro-2- m), 3.6 (1H, m), 4.3 (1H, m),
F hydroxy-propyl)-amide 6.5(1H,d), 7.3 (2H,s), 7.7
(Racemate) (1H, s), 8.6 (1H, 1),
1.2
e F - 3-Amino-6-bromo-5- I\R/Itet:]:; .r;irr:lsi";il\c/lz+\|;|g;2398
Br N\ N /Yk . trifluoromethyl- " NMR- (DMSO)_6 e
; pyridine-2-carboxylic . ,
= NH, o acid ((S)-3,3,3- m), 3.6 (1H, m), 4.3 (1H, m),
F trifluoro-2-hydroxy- 6.5(1H,d), 7.3, (2H, s), 7.7
propyl)-amide (1H,s), 8.6 (1H, 1)
Prepared using (S)-3-
Amino-1,1,1-trifluoro-
'3 propan-2-ol
i 3-Amino-6-bromo-5- | Rt 1-51 mins; [M+HI" 370
Br NS N /O trifluoromethyl- :ﬂ:t:li:R (2:“:25)_;0102 »
" pyridine-2-carboxylic . ,
7 NH, acid [(R)-1- m), 1.9, (3H, m), 3.4, (2H, m),
F (tetrahydro-furan-2- 3.7, (1H, m), 3.8, (1H, m), 4.1,
yhmethyll-amide (1H,m), 7.3, (2H,s), 7.7, (1H,
s), 8.4, (1H, 1)
Prepared using (R)-(-
)-tetrahydrofurfuryl
14 amine
e 3-Amino-6-bromo-5- | Nt 1:42 mins; [M+H]" 370
Br NS " /\(o trifluoromethyl- :A:t:l‘;:é (2[:\:18'_5)_;232 -
: \) pyridine-2-carboxylic 4, 1),
2w, ° acid ([1,3]dioxolan-2- |38 (2H,m), 3.9, (2H, m), 5.0,
F ylmethyl)-amide (1H,1), 7.3, (2H, br), 7.7, (1H,
' s), 8.4, (1H, 1),
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NH 2

(2-met hyl -2- piperidin-1-yl-propyl)-
2m nLC - W80201iH1B89R (DVSO) 6 1. 3,

(2H,
s),

ooy LV

m,
8.7,

2.9,
(1H,

3- Ami no- 6- brono-5- trifl uoronethyl pyridi ne-2-carboxylic acid

(2H, n), 3.6,
t) 1.9 F F Br

amde Rt 1.14 m ns;

[ MFH 423 Met hod

(6H, s), 1.4, (1H, m PCI/EP20118503%), 1.9,
(2H, m, 3.7, (2H, m, 7.3, (2H, s), 7.7, (1H,
F INH2 NHN O OH

Rt1.52 mins; [M+H] 370

o 3-Amino-6-bromo-5-
Br N\ 0 trifluoromethyl- Method : 2minLC_v002.
N
H/\Q pyridine-2-carboxylic 1H NMR (DMS0) 1.6, (1H, m),
F
= NH, acid [(S)-1- 1.9, (3H, m), 3.3, (2H, m), 3.6,
F F (tetrahydro-furan-2- (1H,m), 3.8, (1H, m), 4.0, (1H,
yl)methyll-amide m), 7.4, (2H, s), 7.7, (1H, s),
8.4, (1H, d)
Prepared using (S)-
(+)
Tetrahydrofurfurylamin
1.6 e
o 3-AMino-6-bromo-5- Rt 1.49 mins; [M+H]" 368
Br N\ o trifluoromethyl- Method : 2minLC_v002.
N
H/\E) oyridine-2-carboxyic 1H NMR (DMSO) 51.55, (1H,
F
= NH, acid (tetrahydro-furan- m), 1.8, (3H, m), 3.3, (2H, m),
F . 2-yimethyl)-amide 3.6, (1H, m), 3.8, (1H, m), 4.0,
(1H, m), 7.3, (2H, 8), 7.7, (1H,
s), 8.4, (1H, 1)
1.7
3-AMino-6-bromo-5- Rt 1.14 mins; [M+H] 423
. Method : 2minLC_v002
N trifluoromethyl-
0 pyridine-2-carboxylic THNMR (DMS0) 3 1.3, (6H,
BNy, acid (2-methyl-2- s), 1.4, (1H, m), 1.7, (3H, m),
N
N piperidin-1-yl-propyl)- 1.9, (2H, m), 2.9, (2H, m), 3.6,
F
= NH, amide (2H, m), 3.7, (2H, m), 7.3, (2H,
F s), 7.7, (1H, s), 8.7, (1H, t)
F
1.8
OH | 3-Amino-6-bromo-5- Rt 4.06 mins; [M+H] 344.
. Method : 10minLC_v002
HN trifluoromethyl-
pyridine-2-carboxylic 1H NMR. ([400MHz], [DMSO-
Br N\ o acid (2-hydroxy- de6]) © 8.30 (1H, t), 7.69 (1H,
. s), 7.28 (2H, br s),
propyl)-amide
F = 4.84 (1H, d), 3.78 (1H, m),
F NH, 3.29 (1H, m), 3.14 (1H, m),
F 1.05 (3H, d).
1.9
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3- Ami no- 6- brono-5- trifluoronethyl -

propyl)-amde Rt 4.06 m ns;
([ 400MHz]woO[2DNB@O)) 6 8. 30 (1H,
3.78 (1H, m,
2011/ 113894PCT/ EP2011/ 054038 1. 10

(1H, d),

t),
n,
F

3.29 (1H,

[ MtH] 344. Met hod

pyri di ne-2-carboxylic acid (2-hydroxy-

7.69 (1H,
3.14 (1H,
FBr F |

s)
m
N 0

10m nLC_v002 1H NMR

, 7. 28PCTHP2411/084038 4. 84
, 1.05 (3H, d). WO
N H

O] o 3-AMino-6-bromo-5- Rt 4.35 mins; [M+H]" 338.
Br N\ y trifluoromethyl- Method : 10minLC_v002
H - . 1H NMR. ([400MHZz], [DMSO-
. _ pyridine-2-carboxylic
NH, acid (2-hydroxy-2- d6]) 5 8.14 (1H, 1), 7.70 (1H,
F
F methyl-propyl)-amide $), 7.29 (2H, br s),
4.70 (1H, s), 3.24 (1H, d), 1.10
(6H, s).
1.10
0O - N +
3-AMino-6-bromo-5- Rt 1.53 mins; [M+H] 384
Br N . Method : 2minLC_v002.
J N trifluoromethyl-
H -
F _ 0 pyridine-2-carboxylic 1H NMR. ([400MHz], [DMSO
_ NH, acid (2-methyl- d6]) 5 8.12 (1H, 1), 7.70 (1H,
F tetrahydro-furan-2- $), 7.28 (2H, brs),
yimethyl)-amide 3.76 (2H, t), 3.33 (2H, d), 1.88
(2H, m), 1.80 (1H, m),
1.11 1.60 (1H, m), 1.13 (3H, s).
o 3-AMino-6-bromo-5- Rt 1.43 mins; [M+H] 342 ;
NN trifluoromethyl- Method : 2minLC_v002.
Br N pyridine-2-carboxylic TH NMR. ([400MHz], [DMSO-
N
o] acid (2-methoxy- d6]) 8 8.41 (1H, 1), 7.69 (1H,
F — " ethyl)-amide s), 7.28 (2H, br s),
E 2 3.44 (4H, m), 3.27 (3H, s).
F
112
[e) : . + .
3-AMino-6-bromo-5- Rt 1.52 mins; [M+H] 385 ;
Br N . Method : 2minLC_v002.
J N trifluoromethyl-
H . . |1TH NMR. ([400MHz], [DMSO-
F _ 0 pyrazine-2-carboxylic
_ N NH, acid (2-methyl- d6]) 8 8.35 (1H, t), 8.09 (2H,
F tetrahydro-furan-2- brs), 3.76 (2H, 1),
yimethyl)-amide 3.34 (2H, d), 1.86 (3H, m),
1.58 (1H, m), 1.13 (3H, s).
1.13
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NH 2 OH 3- Am no- 6- brono-5- trifluoronethyl -
(2- hydr oxy-2- nethyl - propyl)-am de
10m nLC -wOQR111HBIIWR. ([ 400MHz] ,
4.70 (1H,

7.29 (2H, br s),
NoNH

s),

Rt 4.35 m ns;

3.24 (1H, d),

[ DVMBQU6] ) 58. 14 (1H,
1.10 (6H,

pyri di ne- 2- carboxylic acid

[ MiH 338. Method :
t PCT/EPZ@ 1(034438 S) ,
s). 1.11 F F Br

3-Amino-6-bromo-5-
trifluoromethyl-
pyrazine-2-carboxylic
acid [2-(4-fluoro-
phenyl)-2-morpholin-
4-yl-ethyl]-amide

Rt 4.29 mins; [M+H]" 492.
Method : 10minLC_v002 .

'H NMR (400 MHz, MeOD) &,
7.61-7.64 (2H, m, 2 x ArH
(AA'BB’X system)), 7.28-7.32
(2H, m, 2 x ArH (AA'BB’X
system)), 4.65-4.73 (1H, br m,
NHCHAHsCHXN (Ar’)), 4.31
(1H, ddagx, J = 6.5/14.4Hz,
NHCH4HsCHXN(Ar’)), 3.70-
4.14 (6H, m, NHCH HsCHxN
(Ar) + 5 x morpholine CH),
3.00-3.30 (3H, m, 3 x
morpholine CH).

Br N

3-Amino-6-bromo-5-
trifluoromethyl-
pyridine-2-carboxylic
acid [2-(4-fluoro-
phenyl)-2-morpholin-
4-yl-ethyl]-amide

Rt 4.39 mins; [M+H]" 491
Method :

10minLC_v002 .

'H NMR (400 MHz, MeOD) &,
8.37-8.38 (1H, m,
ArC(O)NHCH,), 7.68 (1H, s,
ArH-1), 7.35 (2H, m (AA'BB’X
system), 2 x ArH-2), 7.17-7.25
(4H, br s + m (AA'BB’X
system), ArNH, + 2 x Ar'H-3),
3.73-3.81 (2H, m,

NHCH HsCH(N)Ar +
NHCHsHsCH(N)Ar’), 3.53-
3.58 (5H, morpholine 2 x CH,
+ NHCHaHsCH(N)Ar'), 2.34-
2.43 (4H, m, 2 x morpholine
CH,).
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NH 2 3- Am no- 6- brono-5- trifluoronethyl pyridine-2-carboxylic acid

(2-methyl - tetrahydro-furan-2- ylnmethyl)-amde R 1.53 mns; [MH 384
Met hod : wOI2001019902. 1H NVR. ([ 400MHz], [DMSQd6]) 58. 1PCEHH201t1)054038 70 ( 1H,
s), 7.28 (2H, br s), 3.76 (2H, t), 3.33 (2H, d), 1.88 (2H, m, 1.80 (1H,
m, 1.60 (1H, m, 1.13 (3H, s). 1.12 Br 1 N/ O HN O NH2

3- Am no- 6- brono-5- trifl uoronethyl -

et hyl ) -am de

pyri di ne-2-carboxylic acid (2-nethoxy-

o 3 AMino-6-bromo-5- Rt 4.20 mins; [M+H]™ 473
. Method 10minLC_v002.
Br N trifluoromethyl-
~ N - . |1H NMR (400 MHz, DMSO-
- P N pyridine-2-carboxylic
) NH, [ j acid (2-morpholin-4-yl- d6) 8 8.46 (1H, s broad), 7.70
E 5 2-phenyl-ethyl)-amide (1H, s), 7.32 (7H, m broad),
3.75 (2H, m broad), 3.59 (4H,
broad), 2.40 (2H, broad), 2.30
1.16 (2H, broad).
o 3 AMino-6-bromo-5- Rt 4.25 mins; [M+H]" 431 ;
Br N trifluoromethyl- Method;
~ N . . [10minLC_v002.
pyridine-2-carboxylic
F Z PN . 1H NMR (400 MHz, DMSO-
. 2 acid (2-
E dimethylamino-2- d6) 5 10.20 (1H, s), 8.72 (1H,
phenyl-ethyl)-amide t), 7.71 (1H, s), 7.60 (2H, s
broad), 7.50 (3H, s broad)7.30
(2H, s broad), 4.67 (1H, m),
4.19 (1H, qui), 3.83 (m), 2.80
1.17 (3H, d), 2.61 (3H, d).
3-AMino-6-bromo-5- Rt 3.39 mins; [M+H] 442.
o h : Method 10minLC_v002.
Br N N trifluoromethyl-
AN N . . |1H NMR (400 MHz, DMSO-
H n pyrazine-2-carboxylic
F N/ ", acid (3-methyl-2- d6) 5 9.03 (1H, s), 9.10 (1H,
F ! morpholin--yl-butyl)- s), 8.12 (2H, s), 4.00-3.20
. (12H, broad), 1.10 (3H,
amide
broad), 1.00 (3H, broad).
1.18
o (\ 3-AMino-6-bromo-5- Rt 2.83 mins; [M+H]" 428 ;
Br N N trifluoromethyl- Method 10minLC_v002.
X N% . | 1H NMR (400 MHz, DMSO-
- P pyrazine-2-carboxylic
] N NH, acid (2-methyl-2- d6) 5 9.04 (1H, s), 8.95 (1H,
E morpholin-d-yl-propyl)- s), 8.10 (2H, s), 4.04 (2H, d),
. 3.75(2H, t), 3.60 (4H + broad
amide
water signal underneath), 3.20
(2H, q), 1.35 (6H, s).
1.19
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Rt 1.43 mns;

[ M-H] 342; Met hod

2m nLC_v002.

1H NMR ([ 400MHz],

[ DMBQd6] )

6 8.41 (1H, t), 7.69 (1H, s), 7:28 (2H,_br s), 3.44 (4H, m, 3.27 (3H, s).
1.13 F FWBo2p11111B89%4 N o N H O

PCT/EP2011/054038

1.20

3-Amino-6-bromo-5-
trifluoromethyl-
pyrazine-2-carboxylic
acid (1-morpholin-4-yl-
cyclohexylmethyl)-
amide

Rt 3.59 mins; [M+H]" 466.
Method 10minLC_v002.

1H NMR (400 MHz, DMSO-
d6) 8 9.00 (1H, broad), 8.90
(1H, broad), 8.10 (1H, s), 4.02
— 3.35 (20H, very broad)

1.21

3-Amino-6-bromo-5-
trifluoromethyl-
pyrazine-2-carboxylic
acid (2-morpholin-4-yl-
2-phenyl-ethyl)-amide

Rt 6.09 mins; [M+H] 474
Method 10minC18

1.22

3-Amino-6-bromo-5-
trifluoromethyl-
pyrazine-2-carboxylic
acid (2-
dimethylamino-2-

phenyl-ethyl)-amide

Rt 5.42 mins; [M+H]" 432
Method 10minC18

1.23

3-Amino-6-bromo-5-
trifluoromethyl-
pyrazine-2-carboxylic
acid [2-(4-methoxy-
phenyl)-2-pyrrolidin-1-
yl-ethyl]-amide

Rt 5.64 mins; [M+H]" 488
Method 10minC18

1.24

3-Amino-6-bromo-5-
trifluoromethyl-
pyrazine-2-carboxylic
acid [2-dimethylamino-
2-(4-methoxy-phenyl)-
ethyl]-amide

Rt 5.51 mins; [M+H] 462 :
Method 10minC18
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NH2 3- Am no- 6- br ono- 5-
(2-met hyl t etrahydro-furan-2- ylnethyl)-am de

trifluoronethyl -

pyr azi ne- 2-carboxylic acid
Rt 1.52 mns;

[ MrH] 385;

1.13

Met hod @ Woi2nLI019982. 1H NVR ([ 400MHz] , [DI\/BOdG]) 6 8. BET(EPR)110§4038. 09
(2H, br s), 3.76 (2H, t), 3.34 (2H d), 1.86 (3H m, 1.58 (1H m,
(3H s). WD 2011/ 113894PCT/ EP2011/ 054038 1.14 0 Br,, . ........ "

..... ey ==, UNIHF>,,,...-...., FNNH2C) F

3 Amino-6-(4-fluoro. |t 041 mins; IM+H]™ 426
phenyl)-5- Method 10minLC_v002.
trifluoromethyl- 1H NMR & 8.42 (1H, m), 7.72
pyridine-2-carboxylic |(1H, s), 7.5 (2H, m), 7.3 (2H,
acid (3,3,3-trifluoro-2- |t), 7.22 (2H, br s), 6.24 (1H, s),
hydroxy-2-methyl- 3.68 (1H, m), 3.46 (1H, m),
propyl)-amide 1.24 (3H, s)
1.25
o £ |3-Amino-5. Rt4.18 mins; [M+H] 332 ;
N //:>K(J<:F wifluoromethyl- Method 10minLC_v002.
~N N F
- H o |pyridine-2-carboxylic | TH NMR 5 8.58 (1H, 1), 8.1
= NH, acid (3,3,3-trifluoro-2- |(1H, s), 7.56 (1H, s), 7.2 (2H,
F
E hydroxy-2-methy|- br S), 6.29 (1 H, S), 361-37
propyl)-amide (1H, m), 3.42 — 3.5 (1H, m),
1.26 1.26 (3H, s).
3 Amino-6-(4-chioro- | RL1-09 mins; [M+HT 442
2-methyl-phenyl)-5- Method : 2minLC_v002.
ifluoromethyl- 1H NMR. ([400MHz], [DMSO-
oyridine-2-carboxylic |6 8854 (1H, br), 7.69 (1H,
acid (R)-33.3- s), 7.41 (1H, d),
ifluoro-2-hydroxy- | 7-30 (1H, dd), 7.24 (2H, br s),
oropyl)-amide 7.20 (1H, d), 6.40 (1H, br),
419(1H, m), 3.54 (1H, m),
Prepared using (R)-3- |3 36 (14 m), 2.01 (3H, ).
amino-1,1,1-
1.27 trifluoropropan-2-ol
5 |3Aminos.bromos. |RL1-59 mins; [M+H]” 466 ;
HO F trifluoromethyl- Method 2minLC_v002.
HIN ,E pyridine-2-carboxylic TH NMR (400 MHz, DMSO-
Br NS o £ |acid (3,3 3-trifluoro-2- |d6) 58.50 (1H, 1), 8.30 (1H, s),
F hydroxy-2- 7.72 (1H, s), 7.30 (2H, s), 4.00
F
Z NH, trifluoromethyl-propyl)- | (2H, d)
F .
F amide
1.28
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0 3- Am no- 6-brono-5- trifluoronethyl -
phenyl)-2-norpholin- 4-yl-ethyl] R 4.29 m ns;
1H NVR (400 MHz, MeOD) 6H 7. 61- PCEAPLAIH 054088 2 X

[ 2-(4-fl uoro-
. WOrnl@3se802 .

Met hod

pyrazi ne- 2- car boxylic acid
[ MtH] 492.

Ar'H (AA BB X systen)), 7.28-7.32 (2H, m 2 x Ar'H (AA BB X system)),

4.65-4.73 (1H, br
NHCHAHBCHXN( Ar) ) ,
3.00-3.30 (3H, m 3 x norpholine CH).

CH),

m  NHCHAHBCHXN (Ar')),
3.70- 4.14 (6H, m NHCHAHBCHXN (Ar')
1.15 FF F 1 0o H NH2

3- Ami no- 6- brono-5- trifluoronethyl -

[2-(4-fluorophenyl)-2-norpholin- 4-yl-ethyl]amde Rt 4.39 m ns;

Met hod : [IOmM[nCC v00Z .

4.31 (1H,

ddABXx,

pyri di ne- 2- carboxylic acid

F

-k

F
F

5-Amino-6’-methyl-3-
trifluoromethyl-
[2,3']bipyridinyl-6-
carboxylic acid (3,3,3-
trifluoro-2-hydroxy-2-
methyl-propyl)-amide

Rt 1.16 mins; [M+H]" 423;
Method 2minLC_v002.

TH NMR (400 MHz, DMSO-
d6) 5 8.53 (1H, d), 8.45 (1H,
t), 7.75 (1H, d), 7.71 (1H, s),
7.34 (1H, d), 7.25 (2H, s), 6.21
(1H, s), 3.69 (1H, dd), 3.42
(1H, dd), 2.54 (3H, s), 1.22
(3H, s).

1.29
[ Metnyl -3-aminos. | Rt 464 mins; M+H[ 372.1;
o Method 10minLC_v002.
/\/& bromo-5-
N o | (trifluoromethyl)picolin TH NMR (400 MHz, DMSO-
. amido)propanoate. d6) 5 8.56 (1H, t), 7.68 (1H, s),
' o 7.27 (2H, br s), 3.61 (3H, s)
. 3.50 (2H, q), 2.60 (2H, t).
NH,
F
1.30 F
5 3-Amino-N- Rt 4.18mins; [M+H] 417 1;
Br (benzo[d]isoxazol-3- |Method 10minLC_v002.
N
] N yimethyl)-6-bromo-5- 115y NMR (400 MHz, DMSO-
. NH, N (trifluoromethyl) d6) 5 9.32 (NH, t), 7.96 (1H,
- picolinamide dt), 7.74 (1H, dt), 7.70 (1H,
s), 7.65-7.62 (1H, m), 7.40-
7.36 (1H, m), 7.29 (NH2, b
131 s), 4.88 (2H, d)
3-Amino-6-(oxazol-2. | L 344mins; [M+H] 399.1;
y1)-N=(3,3,3-trifluoro-2- Method 10minLC_v003.
hydroxy-2-
methylpropyl)-5-
(trifluoromethyl)picolin
amide
1.32
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+ 5 x norpholine

[ MeH] 491




1H NMR (400 MHz, MeOD) 6H 8.37-8.38 (1H, m ArC(0)NHCH2), 7.68 (1H, s,
ArH 1), 7.35 (2H, m (AA BB X systen), 2 x Ar'H2), 7.17-7.25 (4H, br s + m
(AA' BB X wo20emji3soAr N H2 2 x Ar H 3), 3.73-3.81 (2H, mPCRECRAHBSIGN) Ar' +
NHCHAHBCH(N) Ar* ), 3.53- 3.58 (5H, norpholine 2 x CH2 + NHCHALI BCH(N) Ar ),
2.34- 2.43 (4H, m 2 X rmrphol ine CH2). WO 2011/113894PCT/ EP2011/ 054038
1.16 o BrN, .., ;::..... " NH S e - " NH2/\ F R o/

3- Ani no- 6- bromo-5- trifl uoromet hyl pyri di ne- 2- carboxylic acid
(2-norpholin-4-yl- 2-phenyl-ethyl)-amde R 4.20 mns; [MH 473 Met hod
10m nLC v002. 1H NWR (400 MHz, DWVMSO - d6) 58.46 (1H, s broad), 7.70 (1H,

s), 7.32[(7TAT mbroad), 3.75 (2F, m 9 (@H,_broad), 2.40 (ZH

broad), 4.30|(2H, broad). 1.17 *|/: Shgi Shantonier of 1H NMR (400 MHz, DMSO-
N /\’%< - 3-Amino-6-bromo-N- | 46y 5 8 24 (1H, 1), 7.72 (1H, 5),
(3,3,3-trifluoro-2- 7.29 (2H, s), 3.65 (2H, m),

O
N methoxy-2- 3.37 (3H, s), 1.35 (3H, s)
methylpropyl)-5-

NH, (trifluoromethyl)picolin

F amide

(Separated by SFC,

1.33 second eluted peak)
F Single enantiomer of Rt 4.48mins; [M+H]' 390.3;

F 3-amino-N-(2-hydroxy. | Method 10min.C_v003.

F
3-methyl-2- TH NMR (400 MHz, DMSO-
(trifluoromethyl)butyl)- [d6) & 8.21 (1H, m), 7.69 (1H,
6-methoxy-5- s), 6.59 (2H, s), 6.26 (1H, s),
(trifluoromethyl)picolin |3.91 (3H, s), 3.68 (2H, m),
amide 2.02 (1H, m), 1.02 (6H, m)

(Separated by SFC,
1.34 first eluted peak)

Rt 1.23mins; [M+H]" 372.2;
Method 2minLC_v003.

3-Amino-6-
cyclopropyl-N-(3,3,3-
trifluoro-2-hydroxy-2- | 'H NMR (400 MHz, DMSO-

methylpropyl)-5- d6) 3 8.29 (1H, m), 7.56 (1H,
(trifluoromethyl)picolin |$), 6.9 (2H, brs), 6.3 (1H, s),
amide 3.62 (1H, m), 3.48 (1H, m), 2.1
(1H,m), 1.24 (3H, 5), 0.9 — 1.1
135 (4H, m)

Rt 4.27mins; [M+H]" 416.3;

ROFe 3-Amino-6-methoxy-
" F |N-(3,3,3-trifluoro-2- Method 10minLC_v003.
"H NMR (400 MHz, DMSO-d6)
F |hydroxy-2-
OH (trifluoromethyl)propyl) 58.39 (1H, t), 8.32 (1H, br s),

7.69 (1H, s), 6.70 (2H, br s),
3.99 (2H, d), 3.93 (3H, s),

-5-(trifluoro methyl)

picolinamide

1.36 F
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Z\ 22 0( 1\ )L 05 LILI 3-Am no-6-brono-5- trifluoronethyl-
pyri di ne-2-carboxylic acid (2- dinethylam no-2- phenyl-ethyl)-amde Rt 4.25

m ns; [ MAWMP481/11389et hod; 10m nLC -v002. 1H NWVR (400 MHz pCD¥BRoH/08638 6 10. 20
(1H, s), 8.72 (1H, t), 7.71 (1H, s), 7.60 (2H, s broad), 7.50 (3H, s
broad)7.30 (2H, s broad), 4.67 (1H, m, 4.19 (1H, qui), 3.83 (m, 2.80 (3H,
d, 2.61 (3H d). 1.18 o/0 BrN,,,,,..... L e-- NV L A UN L - 1HH N
NH2
Single enantiomer of Rt 0.86min.s; [M+H]" 409.1;
5-amino-N-(3,3,3- Method 2minLC_v003.
trifluoro-2-hydroxy-2-
'H NMR (400 MHz, DMSO-d6)
methylpropyl)-3-
(trifluoromethyl)-2,4- 58.70 (2H, d), 8.45 (1H, t),
bipyridine-6- 7.75(1H, s), 7.50 (2H, d), 7.33
carboxamide (2H, s), 6.22 (1H, s), 3.69 (1H,
dd), 3.43 (1H, dd), 1.21 (3H,
(Separated by SFC, )
1.37 first eluted peak)
3 AMino-6-bromo-5- Rt 1.18mins; [M+H]" 368;
. Method 2minLC_v003.
0 trifluoromethyl-
/\{H\ .- . 'H NMR (400 MHz, DMSO-d6)
Br N pyridine-2-carboxylic
~ N acid (3-methyl-2-oxo- 58.64 (1H, 1), 7.71 (1H, s),
F = \H 0 butyl)-amide 7.29 (2H, broad s), 4.2 (2H, d),
F ? 2.7-2.8(1H, m), 1.08 (6H, d,
] 2 x CH3).
1.38
.
. F |3-Amino-6-bromo-5- H NMR (400 MHz, DMSO-d6)
o /Y©/ trifiuoromethyl- 59.0 (1H, t, NH), 8.1 (4H, m,
| A N pyrazine-2-carboxylic NH2, Ar-H), 7.4 (2H, t, Ar-H),
O
E Z NH, acid [2-(4-fluoro- 4.8 (2H,5, CH2)
F phenyl)-2-oxo-ethyl]-
1.39 amide

Example 2 and 3
These compounds namely,

3-Amino-6-bromo-5-trifluoromethyl-pyridine-2-carboxylic acid ((R)-3,3,3-trifluoro-2-

hydroxy-2-methyl-propyl)-amide. (Ex. 2)
o F

Br N

/

OH
NH
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F F 3-Am
( 3- et hyl

10m nLC_wWo020111HB3IVR (400 MHz, DMSO- d6) 6 9.03 (1H,

8.12 (2H,

pyrazi ne-
2. 83 mns;

9.04 (1H,

no- 6- brono-5- trifluoronethyl pyrazi ne-2-carboxylic acid

-2- norpholin-4-yl-butyl)- amde Rt 3.39 mns; [ MH 442. Met hod

S) PCI/EPR011/D54038 S) |

s), 4.00-3.20 (12H, broad), 1.10 (3H, broad), 1.00 (3H, broad).
1.19 oo BrNN .-- 1H NNH2 F F 3- Am no- 6-brono-5- trifluoronethyl -
2-carboxylic acid (2-nmethyl-2- norpholin-4-yl-propyl)- amde Rt

(4H + broad water signal underneath), 3.20 (2H, q), 1.35 (6H, s).

and 3-Amino-6-bromo-5-trifluoromethyl-pyridine-2-carboxylic acid ((S)-3,3,3-trifluoro-2-
hydroxy-2-methyl-propyl)-amide. (Ex.3)

Br N

/

,,,,,,

Ir=z

F

are prepared by chiral separation of 3-amino-6-bromo-5-trifluoromethyl-pyridine-2-
carboxylic acid (3,3,3-trifluoro-2-hydroxy-2-methyl-propyl)-amide. (Example 1) using
Supercritical Fluid Chromatography under the following conditions:

Mobile Phase : 12% isopropanol + 0.1% DEA / 88% CO»

Column: Chiralpak OJ-H, 250 x 10 mm id, 5 ym
Detection: UV @ 220nm
Flow rate: 10 ml/min

Sample concentration: 347mg in 5 ml EtOH.
Injection volume: 50ul

Example 2: First eluted peak: 3-Amino-6-bromo-5-trifluoromethyl-pyridine-2-carboxylic
acid ((R)-3,3,3-trifluoro-2-hydroxy-2-methyl-propyl)-amide.
LC-MS: Rt = 4.97min [M+H]+ 410.1/412.2 (Method 10minLC_v002).

'H NMR (400 MHz, DMS0-d6) & 8.30 (NH, 1), 7.72 (1H, s), 7.29 (NH2, b s), 6.28 (OH, s),

3.68 (1H, dd), 3.47 (1H, dd), 1.24 (3H, s)

F NMR (400 MHz, DMSO-d6) d -62.70 (CF3, s), -80.47 (CF3, s)

Optical rotation [ a I*' at 589 nm +14.4°(c= 0.522, MeOH).

Example 3: Second eluted peak: 3-Amino-6-bromo-5-trifluoromethyl-pyridine-2-
carboxylic acid ((S)-3,3,3-trifluoro-2-hydroxy-2-methyl-propyl)-amide.

LC-MS Rt = 4.94 min [M+H]+ 412.1 (Method 10minLC_v002).

'H NMR (400 MHz, DMS0-d6) & 8.30 (NH, 1), 7.72 (1H, s), 7.29 (NH2, b s), 6.28 (OH, s),

3.68 (1H, dd), 3.47 (1H, dd), 1.24 (3H, s)
F NMR (400 MHz, DMSO-d6) d -62.70 (CF3, s), -80.48 (CF3, s).
The stereochemistry of this compound was confirmed by X-ray crystallography.
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WO 2011/ 113894PCT/ EP2011/ 054038 1.20 o Br ..N---.., NN1IH NNH F2 F o -

3- Am no- 6- brono-5- trifluoronethyl- pyrazine-2-carboxylic acid

(1- mor phoWOrzet/ypBs94cycl ohexyl net hyl )- am de Rt 3. 59 m n®CT[EvRM]/04668 Met hod
10m nLC_v002. 1H NWR (400 Mz, DMSO - d6) 6 9.00 (1H, broad), 8.90 (1H,
broad), 8.10 (1H, s), 4.02 - 3.35 (20H, very broad) 1.21

Example 4, 5 and 6

This compound namely,
3-Amino-6-methoxy-5-trifluoromethyl-pyridine-2-carboxylic acid (3,3,3-trifluoro-2-
hydroxy-2-methyl-propyl)-amide. (Ex. 4),

F
F

F
OH

was prepared according to the following procedure:

A solution comprising 3-amino-6-methoxy-5-trifluoromethyl-pyridine-2-carboxylic acid
(Intermediate D)(4 g, 16.94 mmol) and 3-amino-1,1,1-trifluoro-2-methylpropan-2-ol
hydrochloride (Intermediate R) (3.04 g, 16.94 mmol) in NMP (188 ml) was treated with
HATU (7.73 g, 20.33 mmol) followed by dropwise addition (2 ml portions) of DIPEA (8.88
ml, 50.8 mmol) over 1 hour. After stirring for a further hour, the reaction mixture was
poured into water (450 ml) and EtOAc (450 ml). The aqueous phase was acidified with
5M HCI (50 ml) and the layers were separated. The organic portion was washed with 2M
NaOH (200 ml), water ( 4 x 200 ml), brine (2 x 100 ml), dried over MgSQ,, filtered and
concentrated in vacuo to afford a brown solid. Purification of the solid by
chromatography on silica (220 g pre-packed silica cartridge) eluting with 0 - 50 % EtOAc
in iso-hexane afforded the racemate, 3-amino-6-methoxy-5-trifluoromethyl-pyridine-2-
carboxylic acid (3,3,3-trifluoro-2-hydroxy-2-methyl-propyl)-amide (Ex. 4)as a yellow solid;
1H NMR (400 MHz, DMSO-d6) & 8.3 (1H, 1), 7.7 (1H, s8), 6.7 (2H, s), 6.2 (1H, s), 3.9 (3H,
$),3.7 (1H, m), 3.5 (1H, m), 1.2 (3H, s).

LC-MS: Rt 1.24 min; MS m/z 362.4 [M+H]+; Method 2minLC_v003.

Chiral separation of the racemate by Supercritical Fluid Chromatography was carried out
using the following conditions to afford the compounds listed hereinafter:

Mobile Phase: 12% 2-propanol + 0.1% DEA / 50% CO»

Column: Chiralcel OD-H, 250 x 10 mm id, 5 pym (2 columns linked in series)
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o BrN 1 F> ... "= 00" =500 ?", NNM2 FFNI H\ o/

3- Am no- 6- brono-5- trifluoronethyl- pyrazine-2-carboxylic acid

(2- nor phoWonetymb®4phenyl - et hyl )-am de Rt 6. 09 m ns; [ MpHI/EPZel1NBLI0B®d
10m nC18 1.22 o BrN

Detection: UV @ 220nm

Flow rate: 10 ml/min

Sample concentration: 3.5 g in 30 ml EtOH
Injection volume: 100l

Examples 5 and 6 are entantiomers.

Example 5: First eluted peak Rt = 7.30 minutes. 3-Amino-6-methoxy-5-trifluoromethyl-
pyridine-2-carboxylic acid ((S)-3,3,3-trifluoro-2-hydroxy-2-methyl-propyl)-amide:

OH

1H NMR (400MHz, DMSO - d6) d 8.3 (1H, t), 7.6 (1H, s), 6.6 (2H, broad), 6.2 (1H, s),
3.9 (8H, s), 3.6 (1H, m), 3.5 (1H, m), 1.3 (3H, s);

LC-MS Rt = 1.15 mins, [M+H]+ 362.4 (Method 2minLC_v003).

Optical rotation [ o I*'p at 589 nm -20.83°(c= 0.513, MeOH).

The stereochemistry of this compound was confirmed by X-ray crystallography.

Example 6: Second eluted peak Rt = 8.29 minutes. 3-Amino-6-methoxy-5-

trifluoromethyl-pyridine-2-carboxylic acid ((R)-3,3,3-trifluoro-2-hydroxy-2-methyl-propyl)-

amide
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1F..... et et NNH2 F F NI H 3-Am no-6-brono-5-
trifl uoromet hyI pyra2| ne 2-carboxylic acid (2- dinethylam no-2-
phenyl - etWol2ptizntssde Rt 5.42 mns; [ MrH 432 Met hod 10m nE@CE/EP2@3/054088 NNH,

1H NMR (400MHz, DMSO - d6) & 8.3 (1H, t), 7.6 (1H, s), 6.6 (2H, broad), 6.2 (1H, s),
3.9 (3H, s), 3.6 (1H, m), 3.5 (1H, m), 1.3 (3H, s);
LC-MS Rt = 1.15 mins [M+H]+ 362.4 (Method 2minLC_v003).

Alternatively, Example 5 may be prepared according to the following method:

To a solution of 3-amino-6-methoxy-5-trifluoromethyl-pyridine-2-carboxylic acid
(Intermediate D) (10 g, 42.3 mmol) and (S)-3-amino-1,1,1-trifluoro-2-methylpropan-2-ol
hydrochloride (Intermediate RA)(7.60 g, 42.3 mmol) in NMP (400 ml) was added HATU
(19.3 g, 50.8 mmol) followed by dropwise addition of DIPEA (22.19 ml, 127 mmol) over
~1 hr. After stirring at room temperature for 30 min, the mixture was added to EtOAc (2
L), washed with 1M NaOH (2 x 1 L), water (1 L), brine (1 L), dried (MgSQO,) and
evaporated under reduced pressure to give the crude product as a dark brown oil.
Purification by chromatography on silica eluting with a gradient of 1 t0-25% of EtOAc in
iso-hexane afforded a yellow oil. Recrystallisation of the oil from iso-hexane/DCM
afforded 3-amino-6-methoxy-5-trifluoromethyl-pyridine-2-carboxylic acid ((S)-3,3,3-
trifluoro-2-hydroxy-2-methyl-propyl)-amide as a crystalline solid;

"H NMR (400MHz, DMSO - d6) & 8.28 (1H, t), 7.66 (1H, s), 6.67 (2H, s), 6.27 (1H, s),
3.91 (3H, s), 3.65 (1H, m), 3.45 (1H, m), 1.24 (3H, s).

F NMR (376MHz, DMSO - d6) -62.58 ppm (s), -80.43 ppm (s)

Example 7

3-Amino-6-(4-fluoro-phenyl)-5-trifluoromethyl-pyridine-2-carboxylic acid ((S)-3,3,3-
trifluoro-2-hydroxy-2-methyl-propyl)-amide.
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lei Nc.."? O 3-Am no-6-brono-5- trifluoronethyl- pyrazine-2-carboxylic
acid [ 2-(4-net hoxyphenyl)-2-pyrrolidin-1- yl-ethyl]am de Rt 5.64 m ns;
[ MtH] 488wbk0hiod 3898 nC18 1.24 i HNNH2 1.1 PCT/EP2011/054038

A mixture comprising 3-amino-6-bromo-5-trifluoromethyl-pyridine-2-carboxylic acid ((S)-
3,3,3-trifluoro-2-hydroxy-2-methyl-propyl)-amide (Ex. 3)(100 mg, 0.244 mmol), 4-
fluorophenylboronic acid (37.5 mg, 0.268 mmol) and 1,1'bis(diphenylphosphoshio)
ferrocenepalladium dichloride (19.90 mg, 0.024 mmol) was suspended in THF (2 ml) and
1M Cs,CO3 (0.667 ml). The vial was flushed with N,, sealed and heated at 160°C using
microwave radiation for 15 minutes. The mixture was partitioned between EtOAc (50ml)
and water (50ml). The organic portion was separated and washed with brine (30ml),
dried (MgSQ,), filtered through Celite® (filter material) and concentrated in vacuo. The
crude residue was dissolved in DMSO (2ml) and purified by mass directed LCMS using
MeCN/Water/0.1% TFA eluent to afford clean product. The product fraction obtained as
MeCN/Water/0.1% TFA solution was poured into EtOAc (50 ml) and washed with
saturated NaHCO; (50 ml) to free base the product. The organic portion were combined,
dried (MgSQ,) and concentrated in vacuo to afford the title compound as a pale orange
crystalline solid; 1H NMR (400MHz, DMSO - d6) 8 8.4 (1H, m), 7.7 (1H, s), 7.49 (2H, m),
7.29 (2H, t), 7.2 (2H, br s), 6.22 (1H, s), 3.68 (1H, m), 3.44 (1H, m), 1.22 (3H, s); LC-MS
Rt 4.41 mins [M+H]+ 426 (Method 10minLC_v003).

Example 8

3-Amino-6-(4-fluoro-phenyl)-5-trifluoromethyl-pyridine-2-carboxylic acid ((R)-3,3,3-
trifluoro-2-hydroxy-2-methyl-propyl)-amide.
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N 3- Am no- 6- brono-5- trifluoronethyl- pyrazine-2-carboxylic acid

[ 2- di met hyl am no2- (4- net hoxy- phenyl)- ethyl]-amde Rt 5.51mns; [MtH 462,
Met hod 10wOrCu3I13840 2011/ 113894PCT/ EP2011/ 054038 1. 25 elPCHYP2@H/05¥38

3- Ami no- 6- (4-fl uoro- phenyl)-5- trifluoronethyl pyridine-2-carboxylic acid
(3,3,3-trifluoro-2- hydroxy-2-nethyl- propyl)-amde Rt 5.41 mns; [MH 426;
Met hod 10m nLC v002. 1H NWR 58.42 (1H, m, 7.72 (1H, s), 7.5 (2H, m, 7.3
(2H, t), 7.22 (2H, br s), 6.24 (1H, s), 3.68 (1H m, 3.46 (1H m, 1.24
(3H, s)

This compound was prepared from 3-Amino-6-bromo-5-trifluoromethyl-pyridine-2-
carboxylic acid ((R)-3,3,3-trifluoro-2-hydroxy-2-methyl-propyl)-amide (Ex. 2) analogously
to Example 8. 1H NMR (400MHz, DMSO - d6) 6 8.42 (1H, m), 7.7 (1H, s), 7.5 (2H, m),
7.3 (2H, 1), 7.21 (2H, br s), 6.24 (1H, s), 3.68 (1H, m), 3.44 (1H, m), 1.22 (3H, s); LC-MS
Rt = 4.39 mins [M+H]+ 426 (Method 10minLC_v003).

Example 9 and 10

The enantiomers of 3-amino-6-(2,4-dichloro-phenyl)-5-trifluoromethyl-pyridine-2-
carboxylic acid (3,3,3-trifluoro-2-hydroxy-2-methyl-propyl)-amide were prepared from 3-
Amino-6-(2,4-dichloro-phenyl)-5-trifluoromethyl-pyridine-2-carboxylic acid (Intermediate
H) and 3-amino-1,1,1-trifluoro-2-methylpropan-2-ol hydrochloride analogously to
Example 1 and separated by chiral separation using Supercritical Fluid Chromatography:

Example 9: First eluted peak. Entantiomer 1 of 3-Amino-6-(2,4-dichloro-phenyl)-5-
trifluoromethyl-pyridine-2-carboxylic acid (3,3,3-trifluoro-2-hydroxy-2-methyl-propyl)-
amide:

Cl

1H NMR (400 MHz, DMSO-d6) 5 8.38 (t,1H), 7.83 (s,1H), 7.78 (s,1H), 7.60 (d,1H), 7.54
(d,1H), 7.39 (br s ,2H), 6.25 (br s,1H). 3.71 (dd,1H), 3.48 (dd,1H), 1.26 (s,3H); LC-MS Rt
= 1.65 mins [M+H]+ 476 (Method 2minLC_v002).
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1.26 N/ 1/ ON HNH F OH 3-Am no-5- trifluoronethyl-

pyridi ne-2-carboxylic acid (3,3,3-trifluoro-2- hydroxy-2-nethyl -
propyl) - anDde11Rt1389418m ns; [ MtH] 332; Met hod 10m nLC vOOPCTHH2NVB5#$88 58 ( 1H,
t), 81 (1 H s), 7.56 (1H, s), 7.2 (2H, br s), 6.29 (1H, s), 3.61 - 3.7
(1H, m, 3.42 - 3.5 (1H, m, 1.26 (3H, s).

Example 10: Second Eluted peak. Enantiomer 2 of 3-Amino-6-(2,4-dichloro-phenyl)-5-
trifluoromethyl-pyridine-2-carboxylic acid (3,3,3-trifluoro-2-hydroxy-2-methyl-propyl)-
amide.

Cl

1H NMR (400 MHz, DMSO-d6) 5 8.38 (t,1H), 7.83 (s,1H), 7.78 (s,1H), 7.60 (d,1H), 7.54
(d,1H), 7.39 (br s ,2H), 6.25 (br s,1H). 3.71 (dd,1H), 3.48 (dd,1H), 1.26 (s,3H); LC-MS Rt
1.65 mins [M+H]+=476.1 (Method 2minLC_v002).

Example 11
3-Amino-6-(4-fluoro-phenyl)-5-trifluoromethyl-pyridine-2-carboxylic acid (2-
hydroxy-2-methyl-propyl)-amide

F

To a stirred suspension of 3-amino-6-bromo-5-trifluoromethyl-pyridine-2-carboxylic acid
(2-hydroxy-2-methyl-propyl)-amide (Ex. 1.10) (180mg, 0.505mmol) and 4-
fluorophenylboronic acid (106mg, 0.758mmol) in a 2:1 mixture of toluene:EtOH (12ml)
under nitrogen was added 2M Na,COs(aq) (1.011 ml, 2.022 mmol) followed by
Pd(dppf)Cl, .CH,CI, adduct (41mg, 0.051mmol). The reaction mixture was heated using
microwave radiation at 140°C for 1 hour and then allowed to cool to RT. The mixture
was diluted with EtOAc (100ml) and washed with water (100ml). The organic phase was
separated, filtered through Celite® (filter material) dried (MgSQO,) and concentrated in
vacuo to yield a brown oil/solid. Purification by chromatography on silica eluting with
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1.27 \L- . , .i 5/ 3-Am no-6-(4-chloro2-nethyl-phenyl)-5-

trifluoronethyl- pyridine-2-carboxylic acid ((R)-3, 3, 3-

trifluorowB-2hydnssey- propyl)-anm de Prepared using (R)-3PCampPaaiD5034 -
trifluoropropan-2-ol Rt 1.59 mns; [MH 442 Method : 2m nLC v002. - 1H
NVR. ([400MHz], [DMSCd6]) 6 8.54 (1H, br), 7.69 (1H, s), 7.41 (1H, d), 7.30
(1H, dd), 7.24 (2H, br s), 7.20 (1H, d), 6.40 (1H, br), 4.19(1H m,6 3.54
(1H, m, 3.36 (1H, m, 2.01 (3H, s). 1.28 Br

MeOH/DCM vyielded a yellow oil/solid. This was passed through a 500mg Isolute® Si-
TMT cartridge (2,4,6-trimercaptotriazine silica, pre-wetted with DCM) eluting with 30%
MeOH/DCM (50 ml) to afford a yellow oil/solid. The crude product was dried in vacuo
and slurried in ~0.5ml DCM. The resulting suspension was removed by filtration and the
filtrate was evaporated to yield the title compound as a light yellow/brown foam-like
solid; LC-MS Rt = 5.30 mins [M+H]+ 372 (Method 10minLC_v002).

1H NMR (400 MHz, DMSO-d6), 8 8.29 (1H, t), 7.69 (1H, s), 7.49 (2H, t), 7.29 (2H, 1),
7.22 (2H, s), 4.63 (1H, s), 3.24 (2H, d), 1.08 (6H, s).

Example 12
3-Amino-6-methoxy-5-trifluoromethyl-pyridine-2-carboxylic acid (3,3,3-
trifluoro-2-hydroxy-propyl)-amide

Step 1: 3-(2,5-Dimethyl-pyrrol-1-yl)-6-methoxy-5-trifluoromethyl-pyridine-2-carboxylic
acid (3,3, 3-trifluoro-2-hydroxy-propyl)-amide

This compound was prepared from 3-(2,5-Dimethyl-pyrrol-1-yl)-6-methoxy-5-
trifluoromethyl-pyridine-2-carboxylic acid (Intermediate D2) and 3-amino-1,1,1-
trifluoropropan-2-ol analogously to Example 1; LC-MS Rt = 1.50mins [M+H]+ 426
(Method 2minLC_v002).

Step 2: 3-Amino-6-methoxy-5-trifluoromethyl-pyridine-2-carboxylic acid (3,3,3-
trifluoro-2-hydroxy-propyl)-amide
3-(2,5-Dimethyl-pyrrol-1-yl)-6-methoxy-5-trifluoromethyl-pyridine-2-carboxylic acid (3,3,3-
trifluoro-2-hydroxy-propyl)-amide (350 mg, 0.823 mmol) was dissolved in EtOH (14 ml)
and water (7 ml). Hyroxylamine hydrochloride (572 mg, 8.23 mmol) was added followed
by TEA (167 mg, 1.646 mmol) and the mixture was heated at reflux overnight. After

cooling the RT, the mixture was purified by reverse phase chromatography eluting with
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FFF1No HOHNNH2 F 3-Am no-6-brono-5- trifluoronethyl-
pyri di ne-2-carboxylic acid (3,3,3-trifluoro-2- hydroxy-2-
trifluorowethylrpsvepyl)- amde Rt 1.59 mns; [ MH 466 PCTNPRI10054038

2nmi nLC_v002. 1H NMR (400 MHz, DMBOd6)5 8.50 (1H, t), 8.30 (1H, s), 7.

(1H, s),

7.30 (2H, s), 4.00 (2H d) WD 2011/ 113894PCT/ EP2011/ 054038

MeOH; water (0.1% TFA) to afford the title compound as a pale yellow solid; LC-MS Rt=
4.20 min [M+H]+ 348.2 (Method 10minLC_v002)

1H NMR (400 MHz, DMSO-d6) & 8.47 (NH, t), 7.66 (1H, s), 6.68 (NH2, b s), 6.51 (OH,
d), 4.27-4.20 (1H, m), 3.93 (3H, s), 3.64-3.58 (1H, m), 3.44-3.37 (1H, m)

19F NMR (400 MHz, DMSO-d6) d -62.67 (CF3, s), -77.05 (CF3, s), Trace TFA.

Example 14
5-Amino-6'-methyl-3-trifluoromethyl-[2,3"]bipyridinyl-6-carboxylic acid (3,3,3-
trifluoro-2-hydroxy-2-trifluoromethyl-propyl)-amide

This compound was prepared from 3-Amino-6-bromo-5-trifluoromethyl-pyridine-2-
carboxylic acid (3,3,3-trifluoro-2-hydroxy-2-trifluoromethyl-propyl)-amide (Ex. 1.28) and
2-methylpyridine-5-boronic acid analogously to Example 8. LC-MS Rt 1.28 min;
477[M+H]+; (Method 2minLC_v002); '"H NMR (400 MHz, MeOD) & 8.50 (1H, s), 7.85
(1H, dd), 7.69 (1H, s), 7.40 (1H, d), 4.00 (2H, s), 2.62 (3H, s).

Example 15
5-Amino-6'-methyl-3-trifluoromethyl-[2,3"]bipyridinyl-6-carboxylic acid (3,3,3-
trifluoro-2-hydroxy-2-methyl-propyl)-amide

This compound was prepared by chiral separation of 5-amino-6'-methyl-3-
trifluoromethyl-[2,3'bipyridinyl-6-carboxylic acid (3,3,3-trifluoro-2-hydroxy-2-methyl-
71
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FFHNF OHNo/ NH F 5-Amno-6"-nethyl-3- trifluoronethyl -

[ 2, 3] bi pyridinyl-6- carboxylic acid (3,3,3- trifluoro-2-hydroxy-2-

nmet hyl - prwpybit/asisde Rt 1. 16 m ns; [ MtH 423; Met hod 2mPeCEP20n08638 1H NVR
(400 MHz, DVMs(d6)5 8.53 (1H, d), 8.45 (1H, t), 7.75 (1H, d), 7.71 (1H, s),
7.34 (1H, d), 7.25 (2H, s), 6.21 (1H, s), 3.69 (1H, dd), 3.42 (1H, dd),
2.54 (3H, s), 1.22 (3H, s). 1.30 BrNo 1 FF F O

propyl)-amide (Example 1.29) using Supercritical Fluid Chromatography; LC-MS Rt 3.15
min [M+H]+ 423; (Method 10minLC_v002); 1H NMR (400 MHz, DMSO-d6) 6 8.53 (1H,
s), 8.49 (1H, t), 7.75 (1H, d), 7.71 (1H, s8), 7.35 (1H, d), 7.25 (2H, s), 6.22 (1H, s), 3.69
(1H, dd), 3.42 (1H, dd), 2.54 (3H, s), 1.22 (3H, s). SFC Retention Time: 4.87 min.

Example 16 and 17

3-Amino-5,6-bis-trifluoromethyl-pyridine-2-carboxylic acid ((S)-3,3,3-
trifluoro-2-hydroxy-2-methyl-propyl)-amide and 3-Amino-5,6-bis-trifluoromethyl-
pyridine-2-carboxylic acid ((R)-3,3,3-trifluoro-2-hydroxy-2-methyl-propyl)-amide

F F
F HN 7 F F HN F

M M M
M M M

Step 1: 3-(2,5-Dimethyl-pyrrol-1-y1)-5,6-bis-trifluoromethyl-pyridine-2-carboxylic acid
(3,3,3-trifluoro-2-hydroxy-2-methyl-propyl)-amide

To a stirred solution of 3-(2,5-dimethyl-pyrrol-1-yl)-5,6-bis-trifluoromethyl-pyridine-2-
carboxylic acid (Intermediate M) (1.16 g, 3.29 mmol) in NMP (32 ml) was added 3-
Amino-1,1,1-trifluoro-2-methyl-propan-2-ol hydrochloride (commercially available) (591
mg, 3.29 mmol) followed by HATU (1.25 g, 3.29 mmol) and NEt; (918 ul, 6.59 mmol) and
the reaction mixture was left to stir at RT. After 1h a further 0.2 equiv. NEt; was added.
After 15 min a further 0.4 equiv. NEt; and 0.2 equiv. amine were added. After 30 min a
further 0.1 equiv HATU was added. After 30 min most of the starting material had been
consumed. The reaction mixture was added to EtOAc (50 ml), washed with 0.1M NaOH
and the aqueous layer was back extracted with EtOAc (2 x 50 ml). The combined
organic extracts were washed with water (2 x 150 ml), brine (100 ml), dried (MgSQ,) and

concentrated in vacuo to give the crude product as an orange oil.
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HN--------- - /c) NH 2 Methyl 3-(3-am no-6- brono-5- (trifluoronethyl)picolin

am do) propanoate. Rt 4.64 mns; [MH 372.1; Method 10m nLCv002. _ 1H NMR
(400 MHz,wONBO@#G}8988. 56 (1H, t), 7.68 (1H, s), 7.27 (2HPChHEP2)11/034084 (3H,
s) 3.50 (2H, ), 2.60 (2H, t). 1.31 BrN. F1 F F O NH, N

The crude material was purified by chromatography on silica eluting with 0-15% EtOAc
in iso-hexane to afford the title product as a yellow solid; LC-MS Rt 1.32 min; MS m/z
478.2 [M+H]+; Method 2minLC_v003.

Step 2: 3-Amino-5,6-bis-trifluoromethyl-pyridine-2-carboxylic acid (3,3,3-trifluoro-2-
hydroxy-2-methyl-propyl)-amide

To a stirred solution of 3-(2,5-dimethyl-pyrrol-1-yl)-5,6-bis-trifluoromethyl-pyridine-2-
carboxylic acid (3,3,3-trifluoro-2-hydroxy-2-methyl-propyl)-amide (985 mg, 2.064 mmol)
in 2:1 EtOH/H,0 (7.5 ml) was added hydroxylamine hydrochloride (1.43 g, 20.64 mmol)
followed by NEt; (575 ml, 4.13 mmol). The reaction mixture was heated to reflux (~98
°C) for 11.5 hours and then allowed to cool to RT. The solvent was removed in vacuo
and the resulting residue was partitioned between EtOAc (25 ml) and water (25 ml). The
aqueous layer was separated and extracted with EtOAc (2 x 25 ml) and the combined
organic extracts were washed with brine (50 ml), dried (MgSQ,) and concentrated in
vacuo. The crude material was purified by chromatography on silica eluting with 0-25%
EtOAc in iso-hexane to afford the title product as a pale yellow solid; LC-MS: Rt 1.24
min; MS m/z 400.0 [M+H]+; Method 2minLC_v003.

Step 3: 3-Amino-5,6-bis-trifluoromethyl-pyridine-2-carboxylic acid ((S)-3,3,3-
trifluoro-2-hydroxy-2-methyl-propyl)-amide and 3-Amino-5,6-bis-trifluoromethyl-pyridine-
2-carboxylic acid ((R)-3,3,3-trifluoro-2-hydroxy-2-methyl-propyl)-amide

F F

F F
F HN 7 F F HN F

N OH
(T

< NH,
F F

M mM m M
M M M

These compounds were prepared by chiral separation of 3-amino-5,6-bis-trifluoromethyl-
pyridine-2-carboxylic acid (3,3,3-trifluoro-2-hydroxy-2-methyl-propyl)-amide;

Enantiomer 1: LC-MS Rt 1.23 min; MS m/z 400.0 [M+H]+; Method 2minLC_v003. SFC
Retention Time 5.07 min.
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H N\o 3-Am no-N- (benzo[d]isoxazol -3- yl nmethyl)-6-brono- 5-
(trifluoronethyl) picolinamde Rt 4.18m ns; [MtH 417.1; Method

10m nLC_WI020111HB3IWR (400 MHz, DMSO- d6) 6 9.32 (NH, t) PCT/EPBO1(1DF03%IL ),
7.74 (1H, dt), 7.70 (1H, s), 7.65-7.62 (1H, n), 7.40- 7.36 (1H m, 7.29
(NH2, b s), 4.88 (2H, d) 1.32 (--- \11 o."- \/ N\1?-z---------- 1/ oNH
OH NH2 3- Ami no- 6- (oxazol -2- yl)-N-(3,3,3-trifluoro-2- hydroxy-2-

met hyl propyl)-5- (trifluoronmethyppicolin am de

Enantiomer 2: LC-MS Rt 1.23 min; MS m/z 400.0 [M+H]+; Method 2minLC_v003. SFC

Retention Time 5.13 min.

Example 18
3-Amino-6-methoxy-N-(3,3,3-trifluoro-2-(4-methoxybenzylamino)-2-methyipropyl)-

5-(trifluoromethyl)picolinamide

The title compound was prepared analogously to Example 1 from 3-amino-6-methoxy-5-
trifluoromethyl-pyridine-2-carboxylic acid (Intermediate D) and 3,3,3-trifluoro-N2-(4-
methoxybenzyl)-2-methylpropane-1,2-diamine (Intermediate N). DIPEA was used in this
reaction. 1H NMR (400 MHz, DMSO-d6) 6 8.27 (1H, m), 7.68 (1H, s), 7.25 (2H, d), 6.83
(2H, d), 6.70 (2H, s), 3.85 (3H, s), 3.75 (2H, m), 3.72 (3H, s), 3.70 (1H, m), 3.47 (1H, m),
2.80 (1H, 1), 1.24 (3H, s)

Example 19
3-Amino-N-(2-amino-3,3,3-trifluoro-2-methylpropyl)-6-methoxy-5-(trifluoromethyl)

picolinamide
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Rt 3.44m ns; [MtH 399.1; Method 10m nLC v003. - WO
2011/ 113894PCT/ EP2011/054038 1.33 Br 1 | N\ / HNH2 O F O
WO 2011/113894 PCT/EP2011/054038

A mixture comprising 3-amino-6-methoxy-N-(3,3,3-trifluoro-2-(4-methoxybenzylamino)-2-
methylpropyl)-5-(trifluoromethyl)picolinamide (Ex. 18) (0.9 g, 1.873 mmo)in TFA (50 ml)
was heated to 50°C for 2h. After cooling to RT, the pH was adjusted to pH 12 using 2M
NaOH. The product was extracted with DCM and the organic extract was washed with
water, dried over MgSO,4 and concentrated in vacuo. The crude product was loaded onto
a SCX-2 cartridge eluting with MeOH followed by 2M NH3 in MeOH. The methanolic
ammonia fractions were concentrated in vacuo and dried under vacuum to afford the title
compound. 1H NMR (400 MHz, DMSO-d6) 6 8.35 (1H, m), 7.67 (1H, s), 6.67 (2H, s),
3.93 (3H, s), 3.58 (1H, m), 3.40 (1H, m), 2.22 (2H, s), 1.14 (3H, s).

LC-MS Rt 0.94 min; MS m/z 361.2 [M+H]+; Method 2minLC_v003.

Example 20

3-Amino-6-(pyrrolidin-1-yl)-N-(3,3,3-trifluoro-2-hydroxy-2-methylpropyl)-5-
(trifluoromethyl)picolinamide

OH

Step 1: 3-(2,5-Dimethyl-1H-pyrrol-1-yl)-6-(pyrrolidin-1-y1)-N-(3,3,3-trifluoro-2-hydroxy-2-
methylpropyl)-5-(trifluoromethyl)picolinamide

The title compound was prepared from Intermediate DA analogously to Example 1; LC-
MS Rt 1.42 min; MS m/z 479.3 [M+H]+; Method 2minLC_v003.

Step 2: 3-Amino-6-(pyrrolidin-1-yl)-N-(3,3,3-trifluoro-2-hydroxy-2-methylpropyl)-5-
(trifluoromethyl)picolinamide

This compound was prepared from 3-(2,5-dimethyl-1H-pyrrol-1-yl)-6-(pyrrolidin-1-yl)-N-
(8,3,3-trifluoro-2-hydroxy-2-methylpropyl)-5-(trifluoromethyl)picolinamide analogously to
Intermediate D(final step). The resulting racemate was separated by SFC to afford the
title compound; First eluted peak:
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\ Single enantioner of 3-Am no-6-brono-N- (3,3,3-trifluoro-2- nethoxy-2-
nmet hyl propyl )-5- (trifluoronethyl)picolin amde (Separated by SFC, second
el uted peslR2olH1B89R (400 MHz, DMSO- d6) 58.24 (1H, t), PCTEPCMHS®BS 7. 29
(2H, s), 3.65 (2H, m, 3.37 (3H, s), 1.35 (3H, s) 1.3 1 0 FFF1 NoOoONH
NH 2 HO

1H NMR (400MHz, DMSO - d6) & 8.24 (1H, m), 7.6 (1H, s), 6.4 (2H, br s), 6.32 (1H, s),
3.64 (1H, m), 3.48 (1H, m), 3.35 (4H ), 1.88 (4H, m), 1.25 (3H, s);
LC-MS Rt 3.87 min; MS m/z 401.3 [M+H]+; Method 10minLC_v003.

Example 21
(S)-3-amino-6-ethoxy-N-(3,3,3-trifluoro-2-hydroxy-2-methylpropyl)-5-(trifluoro
methyl)picolinamide

F
F
HN . F
HO ™
N 0] N
N 0
-l
/
NH,
F
F

The title compound was prepared from Intermediate DB and Intermediate R analogously
to Example 20; 1TH NMR (400 MHz, DMSO-d6) 8 8.3 (1H, t), 7.7 (1H, s), 6.6 (2H, broad),
6.3 (1H, s), 4.4 (2H, q), 3.6 (1H, mult), 3.5 (1H, mult), 1.3 (3H, t), 1.2 (3H, s).

LC-MS Rt 1.20 min; MS m/z 376.2 [M+H]+; Method 2minLC_v003.

Example 22
3-Amino-6-bromo-N-(2-morpholinoethyl)-5-(trifluoromethyl)pyrazine-2-

o ho
Br N N/\/N\)
H
F Z
N NH,
F

F

carboxamide

To a stirred solution of 3-amino-6-bromo-5-trifluoromethyl-pyrazine-2-carboxylic acid
(Intermediate C) (250 mg, 0.874 mmol) in NMP (8 ml) was added 4-(2-
aminoethyl)morphonline (138 ul, 1.049 mmol) followed by DIPEA (763 ul, 4.37 mmol).
To this solution was then added HATU (499 mg, 1.311 mmol) in portions and the
reaction mixture was left to stir at RT for 1 hour. A further 1 equiv. of 4-(2-
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F Single enantioner of 3-am no-N(2-hydroxy- 3-nethyl-2-
(trifluoronethyl)butyl)- 6-methoxy-5- (trifluoromethyl)picolin am de

( Separ at ewtolzy118A6%94f i r st el ut ed peak) v003. Rt 4.48m nsPCMPR)1189038;

Met hod 10m nLC - 1H NMR (400 MHz, DwMs(Qd6) 58.21 (1H, m, 7.69 (1H, s), 6.59
(2H, s), 6.26 (1H, s), 3.91 (3H, s), 3.68 (2H, m, 2.02 (1H m, 1.02 (6H,
m 1.35 A ONH2 F OH 3-Am no-6- cyclopropyl-N-(3, 3, 3-
trifluoro-2-hydroxy-2- methyl propyl)-5- (trifluoronethyl)picolin am de

aminoethyl)morphonline was added. After a further 1.5 hr, 0.5 equiv. HATU (166
mg,0.425 mmol) was added and the RM was left to stir for a further 30 min. The mixture
was added to EtOAc (50 ml) and washed with 0.1M NaOH (50 ml). The aqueous layer
was back extracted with EtOAc (50 ml). The combined organics were washed with water
(50 ml), brine (50 ml), dried over magnesium sulfate and evaporated under reduced
pressure to give a brown oil (418 mg). The crude product was purified by
chromatography (Biotage- silica 20 g/ 70 ml column, 3:1 EtOAc/iso-hexane). The
resulting yellow residue was loaded onto an SCX-2 cartridge (10 g) that had been pre-
wetted with MeOH. The cartridge was washed with MeOH (140 ml) and eluted with 3.5M
ammonia in methanol solution (70 ml). The appropriate fractions were evaporated under
reduced pressure to give a solid. This solid was dissolved in EtOAc and filtered under
vacuum. The filtrate was evaporated under reduced pressure and then dried in vacuo to
afford the title compound as a yellow solid;

LC-MS: Rt 2.61 min; MS m/z 398.2 [M+H]+; Method 10minLC_v002

1H NMR (400 MHz, DMSO-d6) & 8.70 (1H, s), 8.10 (2H, s), 3.58 (4H. t), 3.40 (2H, q),
2.45 (2H, m), 2.40 (4H, s).

Example 23
N-(2-(1H-imidazol-2-yl)propyl)-3-amino-6-bromo-5-(trifluoromethyl)pyrazine-2-

LD
Br N\ I N
N ;
F P
N NH,
F
F

The title compound was prepared from 3-amino-6-bromo-5-trifluoromethyl-pyrazine-2-

carboxamide

carboxylic acid (Intermediate C) and 2-(1H-imidazol-2-yl)propan-1-amine (prepared
according to the procedure of Steffens, Robert; Schunack, Walter. Histamine analogs,
XXVI. Racemic histamine H1-agonists. Archiv der Pharmazie (Weinheim, Germany)
(1984), 317(9), 771-6; 1H NMR (400 MHz, DMSO-d6) 6 11.8 (1H, s), 9.0 (1H, t), 8.1
(2H, s), 7.0 (1H, s), 6.8 (1H, s), 3.55 (2H, m), 3.15 (1H, m), 1.2 (3H, d). LC-MS [M+H]+
393.0/395.1

77



1.23nmins; [MrH 372.2; Method 2nminLC v003. - 1
8.29 (1H, m, 7.56 (1H, s), 6.9 (2H, br s), 6.3
48 (1Hwoppt2udsoglH, m), 1.24 (3H, s), 0.9- 1.1
F

H NVR (400 MHz, DMVSO- d6)
1H, s), 3.62 (1H, m),

Rt
6 (

3. (4H, m®mLCT/EP2011/054034. 36 0 F
/

Example 24a and 24b
Enantiomers of 3-amino-N-(3,3,3-trifluoro-2-hydroxy-2-methylpropyl)-5,6-
bis(trifluoromethyl) pyrazine-2-carboxamide

m T T
/Z
I=
I
(@]
-
m

F
The title compound was prepared from Intermediate BA and 3-amino-1,1,1-trifluoro-2-
methylpropan-2-ol analogously to Example 4. Chiral separation of the racemate by
Supercritical Fluid Chromatography afforded the title compound;

Example 24a: First eluted peak: Enantiomer 1 of 3-amino-N-(3,3,3-trifluoro-2-hydroxy-2-
methylpropyl)-5,6-bis(trifluoromethyl) pyrazine-2-carboxamide;

1H NMR (400MHz, DMSO - d6) & 8.61 - 8.74 (1H, broad hump), 8.5 - 8.61 (1H, broad
hump), 8.46 (1H, t), 6.3 (1H, s), 3.69 (1H, m), 3.5 (1H, m), 1.29 (3H, s)

LC-MS: Rt 4.23 min; MS m/z 401.2 [M+H]+; Method 10minLC_v003.

Example 24b: Second eluted peak: Enantiomer 2 of 3-amino-N-(3,3,3-trifluoro-2-
hydroxy-2-methylpropyl)-5,6-bis(trifluoromethyl) pyrazine-2-carboxamide;

1H NMR (400MHz, DMSO - d6) & 8.61 - 8.76 (1H, broad hump), 8.5 - 8.60 (1H, broad
hump), 8.46 (1H, t), 6.3 (1H, s), 3.69 (1H, m), 3.5 (1H, m), 1.29 (3H, s)

LC-MS: Rt 4.24 min; MS m/z 401.2 [M+H]+; Method 10minLC_v003.

Optical rotation [ a ¥, at 589 nm +22.0°(c= 0.517, MeOH).

Example 25
3-Amino-6-(1-methyl-1H-pyrazol-4-yl)-N-(3,3,3-trifluoro-2-hydroxy-2-methylpropyl)-
5-(trifluoromethyl)picolinamide
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1 No HNNH2 F F OH N (3,3,3-trifluoro-2- hydroxy-2- 3-Am no-6-nmet hoxy-
fi

t | uor onmet hyl ) propyl) -5-(trifluoro nethyl) picolinamde Rt 4.27m ns;

F
(triflu

[ MEHr  416W0;20\etibgyd 10mi nLC v003. - 1H NVR (400 MHz, DMBOTA®2016/084039 ( 1H,
t), 8.32 (1H, br s), 7.69 (1H, s), 6.70 (2H, br s), 3.99 (2H, d), 3.93 (3H,
s),

WD 2011/ 113894PCT/ EP2011/ 054038

Step 1: 3-Amino-6-(1-methyl-1H-pyrazol-4-yl)-5-(trifluoromethyl)picolinic acid
3-Amino-6-bromo-5-trifluoromethyl-pyridine-2-carboxylic acid methyl ester (Intermediate
A4) (500 mg, 1.672 mmol), PdCl(dppf).CH.CI, adduct (205 mg, 0.251 mmol), 1-methyl-
4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole (383 mg, 1.839 mmol) and
Cs,CO; (6.69 ml, 6.69 mmol) in THF (12 ml) under N,, was heated using microwave
radiation at 150°C for 10 minutes. 2M NaOH (5 ml) was added and the mixture was
stirred at RT overnight. The mixture was filtered through Celite® (filter material) and the
organic solvent was removed. The resulting aqueous layer was washed with EtOAc and
acidified to pH1. The product was extracted with DCM and concentrated in vacuo to
afford the title compound;

Step 2; 3-Amino-6-(1-methyl-1H-pyrazol-4-yl)-N-(3,3,3-trifluoro-2-hydroxy-2-
methylpropyl)-5-(trifluoromethyl)picolinamide

The title compound was prepared from 3-amino-6-(1-methyl-1H-pyrazol-4-yl)-5-(trifluoro
methyl)picolinic acid and 3-amino-1,1,1-trifluoro-2-methylpropan-2-ol analogously to
Example 4 1H NMR (400 MHz, Methanol-d4) 6 7.97 (1H, s), 7.85 (1H, s), 7.60 (1H, s),
3.97 (3H, s), 3.77 (1H, m), 3.56 (1H, m), 1.37 (3H, s)

LC-MS: Rt 3.22 min; MS m/z 412.3 [M+H]+; Method 10minLC_v003.

Example 26
3-Amino-6-furan-2-yl-5-trifluoromethyl-pyrazine-2-carboxylic acid [2-(2-methoxy-
phenyl)-ethyl]-amide

0]
0 7~

Ir=z

The title compound was prepared from 3-amino-6-furan-2-yl-5-trifluoromethyl-pyrazine-
2-carboxylic acid (Intermediate PA) and the appropriate amine; MS m/z 406.93[M+H]+

Preparation of Intermediates

Intermediate A

3-Amino-6-bromo-5-trifluoromethyl-pyridine-2-carboxylic acid
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1.37 / N/ HNNH2 o F F OH Single enantiomer of 5-am no-N-(3,3, 3-
trifluoro-2-hydroxy-2- nethyl propyl)-3- (trifluoronethyl)-2,4"-
bi pyri di r®o@e1i¢ciasdsaxam de (Separated by SFC, first el ut @dTEPak)/oRt038

0. 86m ns;

[ MtHr 409.1; Method 2m nLC -v003. 1

Br N
N OH
=

NH,
F

Intermediate A1: 2-Bromo-3-nitro-5-trifluoromethyl-pyridine

3-Nitro-5-(trifluoromethyl)pyridin-2-ol (31.00 g, 149 mmol) was dissolved in acetonitrile
(250 ml) to give a dark brown solution. Phosphorus(V) oxybromide (85 g, 298 mmol) was
added and the mixture was heated at reflux for 4.5 hours and then stirred at RT
overnight. The reaction mixture was quenched by pouring into vigorously stirring water
(600 ml) containing sodium hydrogencarbonate (110g). The dark brown mixture was
extracted with DCM (3 x 200 ml) and the organic phase was washed with water (200ml)
and brine (100ml), dried (MgSQ,) and concentrated in vacuo to afford the title product as
a brown oil. '"H-NMR: [400MHz, CDCls, &, 8.87 (1H, d, J = 1.4Hz, ArH), 8.39 (1H, d, J =
1.9Hz, ArH).

Intermediate A2: 3-Nitro-5-trifluoromethyl-pyridine-2-carbonitrile

2-Bromo-3-nitro-5-trifluoromethyl-pyridine (10.00 g, 36.87 mmol) was dissolved in
toluene (250 ml) with stirring to give a pale yellow solution. Tetrabutylammonium
bromide (11.90 g, 36.9 mmol) was added followed by copper(l) cyanide (9.92 g, 111
mmol) and the mixture was heated at reflux for 10 h. After cooling to RT, the reaction
mixture was partitioned between water (750 ml) and EtOAc (750ml). The organic
fractions were combined, washed with water (2 x 250ml) and brine (100ml), dried
(MgS0Q,) and concentrated in vacuo to afford the title product.'H-NMR: [400MHz,
DMSO-ds 8y 9.55 (1H, m, ArH), 9.24 (1H, m, ArH)

Intermediate A3: 3-Amino-5-trifluoromethyl-pyridine-2-carboxylic acid methyl ester

3-Nitro-5-trifluoromethyl-pyridine-2-carbonitrile (6.5 g, 29.9 mmol) was dissolved in

EtOAc (150 ml) to give a pale yellow solution and placed under an atmosphere of

nitrogen. 10 % Palladium on activated carbon (3.19 g, 2.99 mmol) was added and the

reaction mixture stirred under an atmosphere of hydrogen for 18 hours. The reaction

mixture was filtered and concentrated in vacuo. The crude residue was dissolved in HCI

conc. (45 ml) and heated to reflux for 24 hours. The reaction mixture was allowed to cool
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H NVR (400 MHz, DWVBO-d6) 58.70 (2H, d), 8.45 (1H, t), 7.75 (1H, s), 7.50
(2H, d), 7.33 (2H, s), 6.22 (1H, s), 3.69 (1H, dd), 3.43 (1H, dd), 1.21
(3H, s). wo2811Br3d4F F N1 NHo NH2 0 3-Anm no-6- biPOWEP3011/054038
trifluoronethyl- pyridine-2-carboxylic acid (3-nethyl-2-oxo- butyl)-am de
Rt 1.18mins; [M+H 368; Method 2m nLC v003.

to RT and concentrated in vacuo. The solid was dissolved in MeOH (300 ml) and sulfuric
acid (14.4 ml) was added. The resulting solution was heated at reflux for 48 hours. The
reaction was allowed to cool to RT, then neutralised by addition of 10% NaHCO3(,q) (600
ml). The product was extracted into DCM (3 x 200 ml) and the combined organic phases
were washed with water (200ml), brine (50 ml), (MgSQ,) and concentrated in vacuo. The
resulting solid was purified by chromatography on silica : Eluant gradient: isohexane
(500 ml), 10% EtOAc in isohexane (1000 ml), 20% EtOAc in isohexane (1500 ml) to
afford the titled compound as a pale yellow solid "H-NMR: [400MHz, DMSO-dg, 5 8.13
(1H, d, J = 1.7Hz, ArH), 7.60 (1H, d, J = 1.3Hz, ArH), 7.01 (2H, br, NH,), 3.85 (3H, s,
ArOCHj3), m/z 221.1 [M+H]"

Intermediate A4: 3-Amino-6-bromo-5-trifluoromethyl-pyridine-2-carboxylic acid methyl

ester

3-Amino-5-trifluoromethyl-pyridine-2-carboxylic acid methyl ester (9.49 g, 43.16 mmol)
was suspended in water (300 ml). Sulfuric acid (4.60 ml, 86 mmol) was added followed
by dropwise addition over 30 minutes of a solution of bromine (2.222 ml, 43.1 mmol) in
acetic acid (29.6 ml, 517 mmol). The reaction mixture was stirred at RT for 18 hours. A
further 100ml of water was added, followed by a further 0.25 equivalents of the
bromine/AcOH mixture (550 yL bromine in 7.4ml AcOH) and the reaction mixture stirred
at RT for an additional 90 minutes. The reaction mixture was diluted with 500ml| water
and neutralised by addition of solid NaHCO; (~85 g). The suspension was extracted with
DCM (3 x 300 ml) and the combined organic phases washed with sat. NaHCO3(aq) (250
ml), water (250 ml) and brine (100 ml), dried (MgSO,) and concentrated in vacuo. The
crude material was recrystallised from boiling MeOH (~300 ml) to give the title product
as a pale orange solid m/z 301.0 [M+H]" "H-NMR: [400MHz, DMSO-d¢ 81 7.77 (1H, s,
ArH), 7.17 (2H, s, NH,), 3.86 (3H, s, ArCO,CHa).

Intermediate A: 3-Amino-6-bromo-5-trifluoromethyl-pyridine-2-carboxylic acid

3-Amino-6-bromo-5-trifluoromethyl-pyridine-2-carboxylic acid methyl ester (1.40 g, 4.68

mmol) was suspended in MeOH (15 ml); Sodium hydroxide (2.0 M aqueous solution)

(14.04 ml, 28.1 mmol) was added and the suspension was stirred at RT overnight. The

mixture was concentrated in vacuo and the resulting residue was dissolved in water (100

ml) and then acidifed by the addition of 5.0M HCI(aq). The product was extracted into

ethyl acetate (2 x 75 ml) and the combined organic extracts were washed with water (50
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1H NWR (400 MHz, DMSO-d6) 6 8.64 (1H, t), 7.71 (1H, s), 7.29 (2H, broad s),
4.2 (2H, d), 2.7 - 2.8 (1H m, 1.08 (6H, d, 2 x CH3). 1.39

F>....... WO.2011/113%94F Br,,,,, NN/ N o H NH2  3- Am no- 6PbmrmPe15/054038
trifluoromethyl pyrazine-2-carboxylic acid [2-(4-fluoro-
phenyl)-2-oxo-ethyl] amde 11-1 NWVR (400 MHz, DMSO-d6) 6 9.0 (1H, t, NH),
8.1 ( 4H m NH2, Ar-H), 7.4 (2H t, Ar-H), 4.8 ( 2H 5, 0H2)

ml), brine (25 ml), dried (MgSQO,) and concentrated in vacuo to afford the title product as
a yellow solid. "H-NMR: [400MHz, DMSO-d, 81 13.24 (1H, brs, CO,H), 7.74 (1H, s,
ArH), 7.17 92H, br s ArNH;). m/z 285.1, 287.1 [M+H]"

Intermediate B

3-Amino-5-trifluoromethyl-pyrazine-2-carboxylic acid ethyl ester
o

N
N O/\

Intermediate B1: Carbamimidoyl-nitroso-acetic acid ethyl ester To a solution of 2M
ammonia in Ethanol (152 ml, 0.304 mmol) at 0°C to 5°C, ethyl
ethoxycarbonylacetimidate HCI (25 g, 0.127 mmol) was added over 30 minutes. The

reaction was stirred vigorously at this temperature for 3 hours, after which a solution of
sodium nitrite in water (9.63 g, 0.139 mmol) was added in a single portion. The pH of the
mixture was adjusted to pH6 with the addition of SN HCI. The reaction mixture was left to
stir at RT overnight. The yellow precipitate formed was filtered under vacuum, washed
with water and dried to give the title compound;

"H NMR (400 MHz, DMSO — d6) 8 10.1 (2H, brs), 7.6 (2H, brs), 4.3 (2H, q), 1.3 (3H, t).
Intermediate B2: Amino-carbamimidoyl-acetic acid ethyl ester To a solution of

carbamimidoyl-nitroso-acetic acid ethyl ester (5.5 g, 31.4 mmol) in ethanol/5M HCI (1:1
ratio, 250 ml) was added 10% Pd/C (1.3 g). The reaction mixture was hydrogenated
(H2()) at low pressure over 2 nights. The Pd/C was filtered through Celite®(filter
material) and the filtrate reduced in vacuo to give the title compound as a white solid.
This was taken through to the next step as crude.

Intermediate B: 3-Amino-5-trifluoromethyl-pyrazine-2-carboxylic acid ethyl ester To a

mixture of amino-carbamimidoyl-acetic acid ethyl ester (2 g, 9.22 mmol) and water (50
ml), a 20% aqueous solution of trifluoropyruvic aldehyde (2.32 g, 18.43 mmol) was
added. To this mixture, sodium acetate (5.29 g, 64.52 mmol) was added (pH of the
reaction mixture was pH5). The reaction mixture was left to stir at RT overnight. The
resultant precipitate was filtered under vacuum purification by chromatography on silica
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Exanpl e 2 and 3 These conpounds nanel vy,

3- Am no- 6- brono-5-trifl uoronet hyl -pyridi ne-2-carboxylic acid

((R) - 3, 3,80tniff118891 0- 2- hydr oxy- 2- net hyl - propyl ) - am de. PCEAEP2@)1/054048

3- Ani no- 6- brono-5-trifl uoronethyl - pyridi ne-2-carboxylic acid
((S)-3,3,3-trifluoro-2- hydroxy-2-nethyl-propyl)-amde. (Ex. 3) 0 BrN
are prepared by chiral separation of

3-am no- 6- brono-5-trifluoronethyl-pyridine-2- carboxylic acid
(3,3,3-trifluoro-2-hydroxy-2-nethyl -propyl)-am de. (Exanple 1) using
Supercritical Fluid Chromat ography under the foll ow ng conditions: Mbile

Phase @ 1d¥ingsapriarasa@he EtOAL Yorblibnt of 83401 CRECN oy aforgbd thaltilak QJ-H, 250 x
10 mMmid, 5 pmDetection: W @220nm Flow rate: 10 m/m n Sanpl e
concent r &Y " 347y in 5 mM EtOH. Injection volune: 50pl

'H NMR (400 MHz, DMSO — d6) & 8.4 (1H, s), 7.8 (2H, brs), 4.4 (2H, q), 1.4 (3H, 1).

Intermediate BA
3-Amino-5,6-bis(trifluoromethyl)pyrazine-2-carboxylic acid
E F N @)
F | = OH
F Z
F

N NH,

F

Step 1: Ethyl 3-amino-5,6-bis(trifluoromethyl)pyrazine-2-carboxylate

The title compound was prepared from amino-carbamimidoyl-acetic acid ethyl ester
(Intermediate B2) and 1,1,1,4,4,4-hexafluorobutane-2,3-dione analogously to
Intermediate B; 10 LCMS Rt = 4.72 minutes, [M+H]+ 304.2/326.1 Method
10minLC_v002.

Step 2: 3-Amino-5,6-bis(trifluoromethyl)pyrazine-2-carboxylic acid

To a stirring solution of ethyl 3-amino-5,6-bis(trifluoromethyl)pyrazine-2-carboxylate (300
mg, 0.990 mmol) in EtOH (10 ml), 2M NaOH (0.495 ml, 0.990 mmol) was added
dropwise over 1 minute. After stirring at RT for 30 minutes the reaction mixture was
poured into water (30 ml) and the pH was adjusted to pH 4 by addition of 1M HCI. The
mixture was extracted with EtOAc (2 x 50ml) and the combined organic extracts were
washed with brine (30ml), dried over MgSO, (59), filtered and concentrated in vacuo to
afford the title compound as an off white crystalline solid,;

"H NMR (400 MHz, DMSO — d6) & 8.6 — 9.2 (2H, broad hump), 7.8 — 8.3 (2H, broad
hump), 4.4 (2H, q), 1.32 (3H, t).

Intermediate C
3-Amino-6-bromo-5-trifluoromethyl-pyrazine-2-carboxylic acid

&3



Exampl e 2: First eluted peak:

3- Am no- 6- brono-5-trifl uoronet hyl -pyridi ne-2-carboxylic acid

((R) - 3, 3,80t2niff118891 0- 2- hydr oxy- 2- net hyl - propyl ) - am de. PCTNB201R054638l. 97m n
[ MEN+ 410. 1/412. 2 (Method 10mi nLC v002). 1H NMR (400 MHz, DMSO d6) 68. 30
(NH, t), 7.72 (1H, s), 7.29 (NH2, b s), 6.28 (OH s), 3.68 (1H dd), 3.47
(1H, dd), 1.24 (3H, s) 19F NWR (400 MHz, DVsSO-d6) d -62.70 (CF3, s), -80.47
(CF3, s) Optical rotation [ a flip at 589 nm +14.4(c= 0.522, MeOH). Exanple
3: Second el uted peak: 3-Am no-6-brono-5-trifluoronethyl-pyridine-2-
carboxylic acid ((S)-3,3,3-trifluoro-2-hydroxy-2-nethyl-propyl)-am de.
LCMS Rt = 4.94 min [MN+ 412.1 (Method 10m nLC v002). 1H NWR (400 MHz,
DMSO-d6) 68.30 (NH, t), 7.72 (1H, s), 7.29|(NH, b s), 6.28 (OH, s), 3.68
(1H, dd), 3.47 (1H, dd), 1.24 (3H N (400 MHz, DVMSO-d6) d -62.70
(CF3, s), -80.48 (CF3, s). The ster ochgm stry of this conpound was
confirmed by X-ray crystall ography- le 4, 5 and 6 This conmpound
nanely, 3-Am no-6-nethoxy-5-tri uor ofret hW' pyri di ne-2-carboxylic acid
(3,3,3-trifluoro-2- hydroxy-2- rrechyI propyl)-am de. (Ex. 4) was prepared
according to the foll ow ng procedure: A solution conprisi

3- ani no- alnieEREdRe Gl BrAMINQIBE0MRe ﬁ;}'i'ﬂlﬁm%i'i%@yr?z'@ﬁrzb%mxw@ %ﬁh‘i‘ gihy!
(I'ntermedisgre D) (4 g, 16.94 mmol) and

3-amno-1,1,1-trifl yoro-2- drochl nternedi ate R
o e B A R DL I 2 e e St U P PRGN 55 o 30 35
mol ) fol(llmmdtwe Hr @pwigs ©. 13dakinbi) mr‘ao(eﬁca‘dld pﬂannt;smm)n @efrbcha%As(rﬁg 88 m, 50.8

nmol ) ov After st L furth haur pon m xt ur e
vas. bour ' O uaeai st hiy A Brofe PasEE 1 it ARAEBHE H e ves
aci di fi edd.0s timdbNh bl@ttuc(aﬁ@ (M) werd adbed, lfeliperd bywireeadsidipaoasa@tium The organic

portion MP&B ine (2 x
100 m), V%?l&{%%h@e%r Mk/g(g& ﬂ:léér %g%arﬂaoa %:%%@égﬁ P'g) i 'P%’Q%téczzgu%d ng afford a
brown sol adgied Bod iffei reagtioomixfiretwas It sir byR'Efﬂf@rf@Utﬁgﬂ'h@thﬂﬁ wgaﬁldﬂ@tad(zzo g
pr e- pack exane
affordede\?%@értgﬁ%nogtﬂ é}éslgqlg%l/ rb&?n}%%(&v_g %err?(?%d;é;rgénée?@ ﬁ‘y’i"%g;t}'?’ﬁg‘?ne 2-

car boxyl i ttlegemgoyrs. 3, 3-tri f | uor o- 2- hydroxy 2-met hyl - propyl ) -am de (Ex. 4)as
a yellow solid; 1H NWVR (400 Mz, DVSO d6) 68.3 (1H, t), 7.7(1H, s), 6.7

2H, s 1H s 3.9 (3 s),3.7 (1H, 3.5 (1H, , .2 (3H, s).
( ) IntermédlateC)?; Amino- 6(bromo 5)tr|fluoror$1ethyl p@?azmean(rboxyhanmd ( )

To a stirring solution of 3-amino-5-trifluoromethyl-pyrazine-2-carboxylic acid ethyl ester
(10 g, 31.8 mmol) in ethanol (20 ml), 2M NaOH (20 ml, 31.8 mmol) was added.

The resulting solution was stirred at RT for 5 minutes and poured into water (50 ml). The
pH was adjusted to pH6 with the addition of 1M HCI. The resulting suspension was
filtered under vacuum, washed with water (20ml) and dried to afford the title compound;
MS m/z 287[M+H]". "H NMR (400 MHz, DMSO — d6) 5 7.98 (2H, s).

Intermediate D
3-Amino-6-methoxy-5-trifluoromethyl-pyridine-2-carboxylic acid
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LCGMs: Rt 1.24 min; MS mz 362.4 [ MtH +; Method 2m nLC _v003. Chiral
separation of the racemate by Supercritical Fluid Chromatography was
carried owD20s/mngsdthe foll owi ng conditions to afford thectmrpanng®3si sted
herei nafter: Mobile Phase: 12% 2-propanol + 0.1% DEA / 50% CO2

Colum: Chiralcel OD-H 250 x 10 mmid, 5 pm (2 colums linked in series) WO
2011/ 113894PCT/ EP2011/ 054038 Detection: WW @220nm Flow rate: 10 m/mn

Sanpl e concentration: 3.5 g in 30 mM EtOH Injection volune: 100pl Exanpl es
5 and 6 are entantiomers. Exanple 5: First eluted peak Rt = 7.30 m nutes.

3- Ami no- 6- net hoxy-5-trifluoronethyl pyridi ne-2-carboxylic acid

((S) - 3, 3, Btetrhédihte T10 6 Broie3q2 \=AmBBY WrroP 1-9 s if i gyl biridiR2{ 400MHz, DVBO
- d6) 68.3 1I—|, t 7t'6 (S%H s), 6.6 (2H, broad), 6.2 (1H, s), 3.9 (3H 5s),
3.6 (1H, FPofieaqdmethyester 3 (34" 5); LcMsS R = 1.15 mins, [MN+ 362. 4
(Method 2m nLC v003). Optical rotation [ aflip at 589 nm -20.83(c= 0.513,
MeOH). The stereochem stry of this conpou was confirmed by X-ray

crystal | ography. Exanple 6: Se®b ak’Rt = 8.29 ninutes.

3- Ami no- 6- net hoxy-5- trifluoronethyl-pyridi n& 2- car boxylic acid
((R-3,3,3-trifluoro-2-hydroxy-2- ropyl ) amde HN

3-Amino-6-bromo-5-trifluoromethyl-pyridine-2-carboxylic acid methyl ester (Intermediate
A4) (2 g, 6.69 mmol) was suspended in toluene (8 ml), and treated with p-
toluenesulfonic acid (TsOH) (0.115 g, 0.669 mmol) and acetonylacetone (0.941 ml, 8.03
mmol). The reaction mixture was heated at reflux for 2 hours (using Dean-Stark
apparatus) and allowed to cool to RT overnight. The resulting dark red/ black solution
was concentrated in vacuo to remove toluene and the crude residue diluted with
EtOAc(200 ml), washed with NaHCO; (50 ml), dried (MgSO,4) and concentrated in
vacuo to give a brown solid. Purification of the solid by chromatography on silica eluting
with EtOAc/iso-hexane afforded the title compound; LC-MS Rt = 5.58 min [M+H]+
377/379 (Method 10minLC_v002).

1H NMR (400 MHz, DMSO-d6) & 8.50 (1H, s), 7.77 (2H, s), 5.83 (3H, s), 1.90 (6H, s);
19F NMR (400 MHz, DMS0-d6) 6 -62.26 (CF3, s).

Intermediate D2: 3-(2,5-Dimethyl-pyrrol-1-yl)-6-methoxy-5-trifluoromethyl-pyridine-2-

carboxylic acid

6-Bromo-3-(2,5-dimethyl-pyrrol-1-yl)-5-trifluoromethyl-pyridine-2-carboxylic acid methyl
ester (2 g, 5.30 mmol) was dissolved in MeOH (40 ml) and treated with 2M NaOH (20
ml) to give a suspension which was stirred at RT for 1h to afford a clear solution. The

solvent was removed in vacuo and the resulting residue was acidified to pH1 with 5M
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0 0 NH2 1H NVR (400MHz, DVMSO - d6) 6 8.3 (1H, t), 7.6 (1H, s), 6.6 (2H,
broad), 6.2 (1H, s), 3.9 (3H, s), 3.6 (1H m, 3.5 (1H m, 1.3 (3H 5s);
LC- M5 Rt wOoRomBi1889as [ MiN+ 362. 4 (Met hod 2m nLC _v003). ACTHEPA@EMI05HBY,
Exanple 5 may be prepared according to the follow ng nethod: To a sol ution
of 3-am no- 6-net hoxy-5-trifluoronethyl-pyridine-2-carboxylic acid
(Intermediate D) (10 g, 42.3 mml) and

(S)-3-amno-1,1, 1-trifluoro-2-nethyl propan-2-ol hydrochloride (Internedi ate
RA) (7.60 g, 42.3 mmol) in NW (400 m) was added HATU (19.3 g, 50.8 mmol)
foll owed by dropw se addition of DI PEA (22.19 m, 127 mmol) over -1 hr.

After stimci mge ixture WAk eRMEsBiiH BITAR (280 miMidnd tﬁé@;ﬁ'ﬁl%ﬁbﬂfeﬁzt was dagtded to

Et OA 2 hed th t L), dried
CNoaon)  oMgssh Bt conte il ¥ %@@35@11@%@%%@@5@ S0 o0 DU OB ouict he

a dar k brwhith @b usdaun tHel raxt $te;mwbryou:InrrmﬁapmgubatwnyL@M$Rt=nm rﬁuhqllvmng with a

Recryet ol 110l PR YO e 2GSk AN TR i iFPpudfy 421281

3- am no- G(OMHHM)@EGCW k), 6ada@et $)yd.1pyaH, a), 1ea7x68las)h 03y NMR @00 WHZ S) - 3, 3, 3-

trifluor gyég §X§2 é%@;gnégl_'propyl) am de as a crystalline solid; 1H NWR

( 400MHz, t), 7.66 (1H, s), 6.67 (2H, s), 6.27 (1H
s), 391(3H s), 3.65 (1H, m), 3.45 (1H, m), 1.24 (3H, s). 19F NMR

(376Mz, il D). 3 /g%'”é% ,p%ﬂb)(ﬁ%_}nﬂu(%m‘éﬁwpwnd(n%b g‘%gggghcar%ox lic acid

3- Am no- 6- uor onet ridin

((S)-3,3,3 5 Dimetmdmw hxlzjﬁﬁ)@hozy@flﬂiworp@ w;pyyldlaerﬁcr@rboxyhc acid (2.1g ,

6.68 mmol) was dissolved in EtOH (40 ml) and water (20 ml). To this mixture was added
TEA (2.79 ml, 20.05 mmol) followed by hydroxylamine hydrochloride (4.64g, 66.8 mmol).
The resulting mixture was heated at reflux for 5 hours. After cooling to RT, the mixture
was diluted with EtOAc ( 100ml) and washed with aqueous HCI (1M, 100ml). The
aqueous phase was back extracted with EtOAc (100ml) and the combined organic
phases washed with brine (100ml) , dried (MgS04) and concentrated in vacuo to afford
the product as an orange solid. The material can be used crude or recrystallised from
isohexane-EtOAc (10:1) LC-MS Rt =1.0 min [M+H]+ 237 (Method 2minLC_v003)

1H NMR (400 MHz, DMSO-d6) & 8.5 (NH2, b), 7.70 (1H, s), 3.89 (3H, s).

Intermediate DA
3-(2,5-Dimethyl-1H-pyrrol-1-yl)-6-(pyrrolidin-1-yl)-5-(trifluoromethyl)picolinic acid

Step 1: 6-Bromo-3-(2,5-dimethyl-1H-pyrrol-1-yl)-5-(trifluoromethyl)picolinic acid
6-Bromo-3-(2,5-dimethyl-pyrrol-1-yl)-5-trifluoromethyl-pyridine-2-carboxylic acid methyl
ester (1.9 g, 5.04 mmol) and 2M NaOH (2.52 ml, 5.04 mmol) in THF (10 ml) was stirred
at RT for 1 hour. The reaction mixture was poured into water (50ml) and the pH was
adjusted to pH 4 by addition of 1M HCI. The mixture was extracted with EtOAc (2 x
50ml) and the organic portion was washed with brine (30 ml), dried over MgSQO, (59),
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A m xture conpri sing

3-am no- 6- brono-5-trifluoronethyl -pyridine-2-carboxylic acid ((9S)

3, 3, 3-triwbuorigr128%hydr oxy- 2- net hyl - propyl) - am de (Ex. 3PCIOP20m0/0503244
mol ), 4- fluorophenyl boronic acid (37.5 ng, 0.268 nmol) and

1, 1' bi s(di phenyl phosphoshi o) ferrocenepal | adi um di chl oride (19.90 ng, 0.024
nmol ) was suspended in THF (2 m) and 1M 0s2003 (0.667 m ). The vial was
flushed with N2, sealed and heated at 160C using m crowave radiation for 15
m nutes. The mi xture was partitioned between Et0Ac (50ml) and water (50mnil).
The organic portion was separated and washed with brine (30nl), dried
(MyS™), ﬂltbiéd@n@%oh&grﬂ@@h t@givb&r%etitlléfdohip_@ﬂnd@d@r&)ghe?lﬂi)n%flﬁ%@%ﬁ#ﬂrgt gd in
vacuo. resi s, di ved in and purified by mass
d|rectedqﬁé@ﬁgggﬂﬁﬁ'N@gﬁwa@igg?ga%ﬁﬁx%ﬁﬂnh Y £to afford cl ean product.
The pr odusiep fzra(:z 5@mabylaim@)droas-ywmwmwwwl -BLOiflddrAmetilylpic@inicsrsl pour ed

e pr oduta ® b SRR B0 W B SR ML R T R efigleh Dana S P2

concent r agiedinicracidg80®mpp0.826 mnal)timEHE(1 g), pywrtidina . 436 ml, pase nonalhge

43 o TR S BRASIRYEy Efs nl Bf Syrldl -

3. 44 ( 1H, panijtiongd B@wesiHO.58/) HCL(GOWB;aRd E40 A (3mhisand eirdkend Zise ()rrgetnhodrtlon

10m nLC v,

3- Ami no- 6\9%}1 fOFuor%pd\ﬁae%efj "B Bne (10000 Shed il Mgsr(:)“dmtr%edzangar boxyl i c acid
((R-3,3, @Fmﬁmﬁﬁmh@wamzﬂﬁgd@éwﬁd2ﬂﬁ@@ﬁyﬂkﬁrgﬁylwﬂaﬁwﬁ@d0”$Wp§e@BWbound was
pr epar ed @Mﬂﬁh@%@ﬁbﬂ@uﬁs@h@ﬂﬂmﬁoEﬁéﬁhwpm%qﬁ&ﬂm pyr|d|ne 2- carboxylic acid
((R-3,3,3-trifluoro-2- rox -2-neth gﬁﬁ L § % anal ogously
to Exarrle*EMRl@iOWHZ(QM m@ JHcmf)s GHe - 7ﬁ) HE)BPaaH. 8 7.5
(2H, m, o, Bsg 2klo (13H, ihrbivea al@l) s), 6.24 (1H s), 3.68 (1H m, 3.44
(1H, m, 1.22 (3H s); LC-MS = 4.39 mns [ MFN+ 426 ( Met hod

10m nLC v003) Exanple 9 and 10 The enantioners of
3- am no- Bnfe?médiite bBor o- phenyl ) -5-tri fl uoronet hyl - pyri di ne-2- carboxylic

3 A no- s Dimettl PR oy Bl e hy PElsoRmERREL 5. car boxyl 1 ¢

acid (Internediate H and 3-a 1,1,1-trifluoro-2-nethyl propan- 2- ol
hydr ochl ori de anal ogously to Egégple 1 ang separated by chiral separation

using Supercritical Fluid Chro ogr aphy: l{Exanpl e 9: First eluted peak.
Entantiomer 1 of 3-Anino-6-(2,4-di
trifluoromethyl - pyrl di ne- 2- carboxyl
(3,3,3-trifluoro-2-hydroxy-2-ne | - mde: A 1H NWMR (400 MHz,

DMSO-d6) 68.38 (t,1H), 7.83 (s, 1H), 7.78 : , 7.60 (d,1H), 7.54 (d,1H)
7.39 (br s ,2H), 6.25 (br s,1H.3.71 (dg , 3.48 (dd,1H), 1.26 (s, 3H);
LCGMS Rt = 1, 65 m ns [ MEN+ 476 (Met hod Zm nLC v002). Exanple 10: Second

El ut ed pestkp 1BAathyii H(PE3- d|21e¢1‘fyl fBH»MnrOIEﬂ-ﬁ)—6-2ne4hcd<ly£5|:\(ltrﬁ||UOFopiwwm)36I5rate
trifluor

(5 5 500 o ST o S e o B @S fetnvipyriing 2 g viBgihR (400 Mz,
DVEO- d6) (68er8&date D500/ 5%, ripl) iTm@Bafa (1591 mi .68 tedictiith H:S84 (d, 1H)

7.39 (br 1.26 (s,3
LC- I\/B( Rt ?:Oé‘éb%ﬁ' n@ﬁﬁﬁ?ﬁzad/y_&l 'tz%"géqgatw%tdeﬁ%g &&%}é@ le 11 (530
3- A no- GTK%OﬂWquﬁM%NWS)Fe@O‘(Qd i vaeurosnetthe respling dnrtwen Ql\&@ﬁ' boxylic acid
(2- hydr oxgyar3ndsB kb ¥H 7RIsHRYadir 28 96dium bicarbonate. The mixture was extracted with

EtOAc (20 ml) and the combined organic extracts were washed with water (20 ml), brine

| Orp- phenyl ) - 5-

(20 ml), passed though a phase separator and concentrated in vacuo. Purification of the
crude product by chromatography on silica eluting with iso-hexane: EtOAc (gradient of O
to 10 % EtOAc) afforded the title compound as an off-white powder.
1H NMR (400 MHz, DMSO-d6) 8 8.3 (1H, s), 5.8 (2H, s), 4.1 (3H, s), 3.6 (3H, s), 1.9
(6H, s).
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To a stirred suspension of

3-am no- 6- brono-5-trifluoronethyl -pyridine-2-carboxylic acid

(2- hydr oxwyo2enetibsght - pr opyl ) - ami de (Ex. 1.10) (180ny, 0. POTmpedéil/0540d8 4-

fl uor ophenyl boronic acid (106ng, 0.758mm1l) in a 2:1 m xture of

t ol uene: Et ON (12ml) under nitrogen was added 2M Na2003(ag) (1.011 m, 2.022
nmol ) foll owed by Pd(dppf)d 2 . CH2d 2 adduct (41ng, O0.051nmol). The
reaction m xture was heated using mcrowave radiation at 140C for 1 hour
and then allowed to cool to RT. The m xture was diluted with Et 0Ac (100m)
and washed wth water (100nml). The organi c phase was separated, filtered

t hrough Gaibp bemethi/i3- %dlﬁ%&@lﬂl&l %/rrﬁlﬁ fsleh Qfl% @Nebrems® Il)]dldfcﬂihﬁé in vacuo
to yield ra 0|I 0 'g at 1 on groma ﬁra&wé @lllca
el uting % L PYEY ay'if STTedu rdbpomety e e | 38 €9d t hr ough
a 500rr?t '(sacbfuma(or Jn &eTMTtntea(Btoslrrdg\aas(tZeaqecgwnm Kn(e?za@t (DIZHB&itncn)%nrsjld | ;c;lel Cow
re-we
b b7 ool ot Mool 1 e S ee Yt b e BEM R 5 Lot Bow
The resulrbnngedswsqmn&mmamﬁ&ercmdawwﬂubywés dissoheldomE8DYE Rbenlfarddt r at e was

t i foam i ke
cor 1. LR VE TS, 1o b B ARSIt Ry 5 BSOS I e (400
MHz, DNVSGoégntragBl 20vackédPurificatipn ©9th(91:mde$)rodm usecf(r@hlatogbaphWoQSIIu(eQH t),

7.22 (2H, g8 vﬁthngsﬁé)!an SBtoAT: r@%ﬂu(eﬁ%fo Ine;@gb_ﬁ(cg'é‘g iHeXAgP! € 12

3- Ani no- 6. MeChox | uor o |caC|d (3,3, 3-
trifl uor ocompeynd @&90 M@'@Wo)ﬂldﬁml-@e'\/'ﬂ —01th—rﬂms (M= ]+ 18t5éb Method
3-(2,5- Dmh[kylv—dggfrol 1-y1)-6-nmet hoxy-5-trifluoromnethyl -pyridine-2-carboxy

lic acid 333tr|fluor02 hydroxy{) )-am de This corrpound was
pr epar ed eyl S05-paetiyl-I By e -y 5‘?}“0631 Retrfuxpmsthylpicolinate
trifluor qmemmd (2[5#6|hfétHyﬁﬂ2-'p9@<Blb109WdSJh9dr@£y s t(lfldﬂr@rh@mgxpﬁécﬁn@@ azam%

3- am no- - trif UOI’cﬁgr - anal ogous
ge

1. 50 ns ?i@?’\mm@@g} fecti Wm_éd;y())wg? tre %ﬁnt%EtOH OOZrH)mI 0:335 mmoI

3- A][nI no- Garfmhﬂwmyrpﬁoéphlnfel(a&)rrrgnetabyFnﬂw)rarﬂltn@sdutmrs}uﬁwlnmwm @b3(3l, 3, 3-

tri uor

5 oD G Aol s B8y e ¥ 8 s o asion K BB RAHIP TS TPEIRHES 2- car boxy
lic acid 82 BQlB’S Thei s‘olweohmasZrehwded)xwapu@md purdinatide of Berusy, prOd&2By nol ) was
di ssol ved, i n

*3. 25 s aRet i dlea el iy el e B g B A B i P BT e 72

m xt ur e vafrdedidbetitieaconmm@iuhdix over ni ght. After cooling the RT the m xture
was puri f ey b8 YRS BMEERES) SR URIQH &I sfla¥ (2R qPsid\3H, s), 1.9

(6H, s), 1.4 (3H, ).

Step 4: 3-(2,5-Dimethyl-1H-pyrrol-1-yl)-6-ethoxy-5-(trifluoromethyl)picolinic acid

Methyl 3-(2,5-dimethyl-1H-pyrrol-1-yl)-6-ethoxy-5-(trifluoromethyl)picolinate (140 mg,

0.409 mmol) was dissolved in THF (2.045 ml). NaOH (0.613 ml, 1.226 mmol) was added

and heated at reflux for 6 hours. The solvent was removed in vacuo and the resulting

mixture was diluted withEtOAc (25 ml) was acidified to pH 1 using HCI (5M). The organic

portion washed with brine, dried using a phase separator and concentrated in vacuo to

afford the title compound as a yellow oil.

LC-MS Rt = 1.26 mins [M+H]+ 329.2 Method 2minLC_v003.

Intermediate E
3-Amino-5-trifluoromethyl-pyridine-2-carboxylic acid
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MeOH;, water (0.1% TFA) to afford the title conpound as a pale yellow solid,;

LCMS Rt= 4.20 min [ MPIN+ 348.2 (Method 10m nLC v002) 1H NWR (400 MHz,

DVMSO- d6) wo2odi71gddd, t), 7.66 (1H, s), 6.68 (NH2, b s), PETEP2¢1D654049 ,

4.27-4.20 (1H, nm, 3.93 (3H, s), 3.64-3.58 (1H, nm, 3.44-3.37 (1H, m 19F

NVR (400 MHz, DVMSO-d6) d -62.67 (CF3, s), -77.05 (CF3, s), Trace TFA.

Exanpl e 14

5- Ami no-6' -met hyl -3-trifluoronethyl-[2,3]bipyridinyl-6-carboxylic acid

(3,3,3- trifl uoro-2-hydroxy-2-trifluoronethyl-propyl)-amde This conpound

was prepared from 3- Am no- 6-brono-5-trifluoronethyl -pyridine-2- carboxylic

acid (3,3,3-trifluoro-2-hydroxy-2-trifluomwonethyl -propyl)-amde (Ex. 1.28)

and 2-net hyl pyri di ne-5-boroni c acid apal ogously to Exanple 8. LCM5 Rt 1.28

mn; 477[ MtH] +; (Met hod 2mi nLC v002); H(400 MHz, MeOD) 68.50 (1H, s),
),

7.85 (1H, dd), 7.69 (1H, s), 740( H,/ 4.00 (2H, s), 2.62 (3H s).
NH2 . . . .
| -[ 2, 3] bi pyridinyl-6-carboxylic acid

Exanpl e 15

5- Ami no-6' -met hyl -3-trifl uoronet

(3,3,3- trifl uoro-2-hydroxy-2-nethyl -propyl)-am de This conpound was

prepared fya §ﬂhﬁgg£ol§tﬁiﬂ%ﬁ 8tARAo @ftrlfﬁmﬂm]ei@yl-@ynd’lﬁ‘é Q—)élarb%xyllc acid methyl ester

trifluorometh 31bi pyridi nyl-6-c 0y

(3,3, 3-t rldfer @tezAwargo§<§4?‘rﬂ%}'HMeo“ri2 'B'Mﬁ???dﬁﬁ%\é"‘(a%@ﬁ@é 91458) usi ng

fgp_erﬁg tmg]al ﬂfl#rﬁr&;gﬁdngah%ééw act}lFij ngsgﬁlmﬁe &Edeeﬁ u{tcb/bvblth 4r412)3m| (I\/Et h(7)d75
m nLC v. : ). ,

(1H, d), ‘9"%391% fmwag)ac&@?g%owzf{w%? apdbes efzﬁ? Hg?h%%i’“(dfﬁ? Wé 3 56 (1H,

dd), 3. 42ex(tr13b{edm1)1 Et(2A5€I15()31H Tis) organi gortihd WSrb.coSlE(ﬁeE{etNeﬁl’ﬁédomtthrme 4,87
n. . .

2 A o BT i e Vias Ot garopyIeH Reasia g AT NY P na, 5.

trifluor oerangwsiﬂld,xiy} RISnReit=h§.B2 prireplivlir)H-eR0 e (Mettod 2m|nLC _v002); 1TH NMR

3- A 5 I 2 I

(R 57, ooz ol 48] S TN AP B ST S 7 S0 ARLE). 708 21

broad hump) (trace of EtOAc present but correlates to proposed structure).

Intermediate G
3-Amino-6-(4-fluoro-phenyl)-5-trifluoromethyl-pyridine-2-carboxylic acid

A mixture comprising 3-amino-6-bromo-5-trifluoromethyl-pyridine-2-carboxylic acid
(Intermediate A) (1 g, 3.51 mmol), 4-fluorophenylboronic acid (0.736 g, 5.26 mmol) and
1,1'Bis(diphenylphosphoshio)ferrocene palladium dichloride (0.286 g, 0.351 mmol) and
1.0M Cs,CO3 (3.3ml) in THF (10 ml) was heated to reflux for 10 hours. After cooling to
RT, the mixture was partitioned between DCM (100ml) and 1 M NaOH (2 x 100ml). The
aqueous phase was acidified with 5M HCI and the resulting milky solution was extracted
into DCM (2 x 100ml). The organic portion was separated, dried (MgS0QO,) and
concentrated in vacuo to afford the product as a crude oil. The crude material was
purified by flash chromatography on silica cartridge eluting with a gradient of DCM:
MeOH from 0% to 10% MeOQOH to afford the title product as a pale yellow solid;
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>INH2 NH2 Step 1:

3-(2,5-Dinethyl -pyrrol-1-y1)-5,6-bis-trifluoronethyl-pyridine-2-carboxylic
acid (3, 3vB-20ri/fiBssar o- 2- hydr oxy- 2- net hyl - propyl ) - am de POT&Pt1i1/0640d8

sol ution of

3-(2,5-dinmethyl -pyrrol -1-y1)-5,6-bis-trifluoronethyl-pyridine-2- carboxylic
acid (Internediate M (1.16 g, 3.29 mmol) in NW (32 ml) was added 3-

Am no-1,1, 1-trifluoro-2-nethyl-propan-2-ol hydrochloride (commercially

avai lable) (591 ng, 3.29 nmol) followed by HATU (1.25 g, 3.29 mmol) and
NEt3 (918 ul, 6.59 nmmol) and the reaction m xture was left to stir at RT.

After | RjéfclslflMRt (DS ddE 4aMHY) 6PhEta?mwa@sadcbgm),A?fA*tw(eﬁé%@mpm-m,ff.mﬁmer00.14
equi v. qui ed. er mn a further O.
equi v HATE O 5%&@&?' }&éﬁ??o{]&n"n% ﬁ%f the starting material had been
consumned. The reaction m xture was added to EtOAc (50 m), washed with 0.1M
NaCH and It ﬁ 8o é? | ayer was back extracted with EtOAc (2 x 50 m). The
conbi ned 8 TGPEER Y act s were washed with water (2 x 150 m), brine (100
m), dri eﬁAﬁh@&B&)ycbxpdomNSe(ﬂiﬂmbmdtHyﬂpimﬁum deid gi ve the crude product as
an orange oil. OH OH 72, The crude material was purified by chromatography
on silica uting with P-15% Et OAc in iso-hexane to afford the title

d; LGCMS R 1.32 min; M5 nmiz 478.2 [ M1-1]+; Method
- AnoRio- 5, 6- bi s-tri fl uoronet hyl - pyri di ne-2-carboxylic
hydr oxy- 2- met hyl - propyl )-am de To a stirred

acid (3,3,3-tri
sol ution d&f
3-(2,5-di yl - pyrrol -'\ﬂ"-zyl) -5,6-bis-trifluoronethyl-pyridine-2- carboxylic
acid (3,3,3-grifluoro-2-hydroxy-2-nethyl-propyl)-amde (985 ng, 2.064 mol)
in 2:1 EtOH H20 (7.5 m) was added hydroxyl am ne hydrochl oride (1.43 g,

20. 64 mmobtep floB3-Aocvved6-bycldyiEoB/1- (55t7i5uorbmetmyl:1;3c0‘rimnla):ld The reaction m xture was

cor vent  valTroiieliAtieEbnaBEa n 3 ottt LREMOACL MBI £ 10 cd T
bet ween BIG(DWVI(CZ@Idﬂn?thalr@teﬁlémﬁt&fmeﬁaterﬁ‘l)) (0.3ge1 é%@m%) tmoe)romaﬁvgr@@par at ed
and extraghe @%@E%%ﬁi %né12153?(h)phé%’pﬁo@ﬁhd‘sﬁﬁﬂbﬂ%ﬁo&rng%hédu&ﬁtraCtS wer e

washed with brine and concentrated i n vacuo. The
dar@-f

crude nat@ehigdevad LHMe)- EW@W%U@&%?”GH agp|seHoRINutHME MW t h 0- 25%

Et OAC i N ArGuBRAREh NP séélfa@éﬁd ﬁébﬁed hélﬁg?ml&&/@k%tracﬁ&loﬁ fabecyst 2@w sol i d;
LCGMS: R 1. 4mn' 2m nLC v003. Step 3:

3- Anmi no- 5NBYIsEs *ierrﬁfﬂ?tlﬁ’arr@iﬁtéf%‘ﬁ/"?s fBS‘?F%ddPWég'?CEHP%‘}UW Mmategigl @ng ("’theéj 3 3-
trifluor ohedubl dithEye LR (mmmytheoﬂ@@mIvoaswtm@naﬂ@btween EtOAC (30m|) and water

3- Anmi no-5, trifluoroneth di ne2- car
SR 503 0 T et R e os AL POAPE Botion ek eahed Wil ompounds
\éver e pr ep(agmg dmedcdv?rlrmgsegmairaﬂ aod cerfcentrated under vacuum _

-am no- | uor t (0] [
Ca05 501 T Qe bl daRes iR b A Pt i e Ea i 0 Lows m
1. 23" i n; MaBriatitzendQ0ified pMiE-QdrifldebtRideleameiSCOSRtem SHTRetherdricon Ti me
5,07 m n.60%

F

EtOAc:Isohexane to afford semi pure material which was used without further
purification.

Step 2: 3-Amino-6-cyclopropyl-5-(trifluoromethyl)picolinic acid

To a stirring solution of 3-amino-6-cyclopropyl-5-(trifluoromethyl)picolinic acid (472 mg,
1.814 mmol) in THF (10 ml), 2M NaOH (10 ml, 20.00 mmol) was added. The orange
solution was stirred at RT for 2 days. The reaction mixture waspoured into water (30 ml)
and the pH adjusted to pH6 with the addition of 1M HCI. The product was extracted with
EtOAc (50 ml) and the organic portion was dried over MgSQ,, filtered and concentrated
in vacuo to give the title compound as a red/orange oil. LC-MS Rt = 1.10 mins [M+H]+
247 1 (Method 2minLC_v003);
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Enantioner 2. LCMS Rt 1.23 min; M5 rrilz 400.0 [ MtH +; Method 2m nLC _v003.
SFC Retention Tine 5.13 mn. Exanple 18

3- Ani no- owoebhiorgsIN- ( 3, 3, 3-tri fl uoro- 2- (4- met hoxybenzyl aeirmrpe2/08@84y| pr opy
[)- 5-(trifluoronethyl)picolinam de The title conpound was prepared

anal ogously to Exanple 1 from 3-am no- 6- net hoxy- 5-
trifluoronethyl-pyridine-2-carboxylic acid (Internmediate D) and
3,3,3-trifluoro-N2-(4- nethoxybenzyl)-2-nmnethyl propane- 1, 2-di am ne
(Internmediate N). D PEA was used in this reaction. 1H NVR (400 MHz,

DMSO- d6) 68.27 (1H, m, 7.68 (1H, s), 7.25 (2H, d), 6.83 (2H, d), 6.70 (2H,
s), 3.85 (3H, s), 3.75 (2H, m, 3.72 (3H, s), 3.70 (1H, m, 3.47 (1H, m,
2.80 (1H, %24 (3H, s) Exanple 19

3- Anmi no- I\H‘QZ aﬁ%HB 3,3-trifluoro-2-nethyl propyl)-6-methoxy-5-(trifluorome
thyl) pi coAnReB4R,4-dicKIdld2pRenyijs5-trifluororhethgl-ppriding-2i dagboxylic acid

3-am no- 6- net hoxy- N- (3, 3, 3-t rgﬁf | uagr o- %, (4- met hoxybenzyl am no) - 2-

met hyl propyl)-5-(trifl uoronet ltnam e (Ex. 18) (0.9 g, 1.873 mMmmp)in
TFA (50 m) was heated to 50C f Afiter Jcooling to RT, the pH was
adjusted to pH 12 using 2M NaOH. e o t was extracted wi th DCM and t he
organi c_extract was washed with water [ driled over MgJSO4 and concentrated in
vacuo. The crude product was | oade nto”a ®EX-2 cartridge eluting with
MeOH fol | owed by 2M NH3 in MeOH. The methanolic anmonia fractions were
concentrated in vacuo and dried under vacuumto afford the title conpound.
1H NMVR ( 4bisrmegiate hsgy dgno-6d2 $aligharo-phgnyn-gftuqramethypyriging 2-qaspoxvky - 3. 93
(3H s), é?o,cﬁ,%eﬂqw—ésté}) 3. 40 (1H m, 2.22 (2H, s), 1.14 (3H s). LGM Rt
0.94 mn; ; Met hod 2mi nLC v003. Exa

3- Anmi no- 63(\BV}°r%P'i°Hi°ﬁ5'Fr 'yqrpm'ty!sp@d@ef% FgfrP%F%a%d meb%erz(”ﬁ%ﬂﬁﬁhafﬂ opyl) - 5-
(trifluormmesgyi).o8 eelo)n2mathior&renylboronic acid (2.297 g, 12.04 mmol), potassmm

5 TR i U R s >

supported palladium complex) (500mg, 10.03 mmol) were suspended in toluene (50 ml)

and water (15 ml). The reaction mixture was heated to 110°C under vigorous stirring for
3 hours. The mixture was allowed to cool to RT and EtOAc (100 ml) was added. The
organic layer was separated and washed with brine (15 ml). MP-TMT (macroporous
polystyrene-bound trimercaptotriazine ,3 g, Polymern labs) was added and stirred for 1
hour at RT. MgSO, was added and the suspension filtered off. The filtrate was
concentrated in vacuo and purification of the residue by reverse phase chromatography
(130g C18 column) eluting with water/MeOH afforded the title compound as a white
solid; LS-MS Rt = 1.55 mins [M+H]+ 365 (Method 2minLC_v002).

Intermediate H: 3-Amino-6-(2,4-dichloro-phenyl)-5-trifluoromethyl-pyridine-2-carboxylic

acid

3-Amino-6-(2,4-dichloro-phenyl)-5-trifluoromethyl-pyridine-2-carboxylic acid methyl ester
(0.9 g, 2.465 mmol) was suspended in MeOH (15 ml) and NaOH 2M (2.465 ml, 4.93
mmol) was added under stirring. 1,4-Dioxane (15.00 ml) was added and the solution was
left standing at RT over night. The solvent was removed in vacuo and the resulting
residue was dissolved in water (10 ml) and carefully acidified to pH4 with slow addition
of 2M HCI (2 ml) whilst stirring. The mixture was extracted with EtOAc (20 ml) and the
organic portion was washed with brine and concentrated /n vacuo. The residue was

purified by reverse phase chromatography (130g C18 column) eluting with water/MeOH
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The title conmpound was prepared fromInternedi ate DA anal ogously to Exanple
1, LGMS R 1.42 mn; MS mz 479.3 [MH +; Method 2m nLC v003. Step 2:

3- Ani no- ewQOpRryrwiaBsodi n- 1-y1) - N- (3, 3, 3-tri fl uor o- 2- hydr oxpc2areaihpspsopyl) - 5-
(trifluoronethyl)picolinam de This conmpound was prepared from
3-(2,5-dimethyl-1Hpyrrol -1-y1)-6-(pyrrolidin-1-y1)-N(3,3,3-trifluoro-2-hyd
roxy-2-nmet hyl propyl )-5-(trifluoronethyl)picolinam de anal ogously to
Internmediate D(final step). The resulting racemate was separated by SFC to
afford the title conpound; First eluted peak: 1H NVR (400MHz, DMSO - d6) 6
8.24 (1H, m, 7.6 (1H, s), 6.4 (2H, br s), 6.32 (1H, s), 3.64 (1H, n), 3.48
(1H, m, 3 aﬁ5rd(tl4é‘*tlﬂecohrﬁﬁn64_|3 MBIRt =11 8B mindHiv+8)+358 G- Weethtid 3. 87 min; M5 nifz
401. 3 [ Mt l\/%hgod 10m nLC_v003. Exanple 21

(S)-3- am '”'esCe‘t ky-N-(3,3,3-trifluoro-2-hydroxy- 2- met hyl propyl)-5-(triflu
oro net hyl)picolinam de HNF OHO O NH2 The title conpound was prepared from
| nt er medi aL"é Dg §np I nternmedi ate R anal ogously to Exanple 20; 1H NMR (400
Mz, Dvechisedrisl 1y vy, 7.7 (1H, s), 6.6 (2H, broad), 6.3 (1H s), 4.4
(2H q), 3Aﬁ1i|@d5l-(4-rchldr§>,2 rBethy(-pihényies-tr)fluctoBethyHpyridine-2-carf@ylicakid LC- M5 Rt
1.20 mn; E@' 76.2 [ MtH] +; Met hod 2m nLC v003. Exanple 22

3- Am no- 6m ¢ho (2- m)rphollnoethyl) 5-(trifluoronethyl)pyrazine- 2-

car boxam de 0/0 Br NN

This compound was prepared from 3-Amino-6-bromo-5-trifluoromethyl-pyridine-2-
carboxylic acid methyl ester (Intermediate A4) and 4-chloro-2-methylphenylboronic acid
analogously to Intermediate H; LC-MS Rt =1.53 mins, [M+H]+ 331 (Method
2minLC_v002).

Intermediate J

2-Aminomethyl-1,1,1,3,3,3-hexafluoro-propan-2-ol

To a stirred mixture of 35% ammonium solution (1 ml) and diethyl ether (1 ml) was
added 3,3,3-trifluoro-2-(trifluoromethyl)-1,2-propenoxide (500 mg, 2.78 mmol) dropwise
and the reaction mixture was left to stir at RT for 3 hours. The reaction mixture was
separated and the aqueous layer was extracted with diethyl ether (2 x 3 ml). The
combined organic portions were dried (MgSO,) and concentrated in vacuo to give a
white crystalline solid; 1H NMR (400 MHz, DMSO-d6) & 4.20 (broad), 3.30 (broad), 3.15
(s), 3.02 (s), 2.50 (s, DMSO). 19F NMR (400 MHz, DMSO-d6) & -85 (CF3), -84.5 (CF3).

Intermediate K
5-Amino-6'-methyl-3-(trifluoromethyl)-2,3'-bipyridine-6-carboxylic acid
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F>NH 2 To a stirred solution of

3-am no- 6- brono-5-trifluoronethyl - pyrazi ne-2-carboxylic acid (Internediate
O (250 myO 20113d489amol ) in NMP (8 m ) was added 4-(2- PCT/EP2011/054038

am noet hyl ) nor phonline (138 ul, 1.049 nmol) followed by D PEA (763 ul, 4.37
mmol ). To this solution was then added HATU (499 ng, 1.311 mmol) in
portions and the reaction mxture was left to stir at RT for 1 hour. A
further 1 equiv. of 4-(2- 76 am noethyl)norphonline was added. After a
further 1.5 hr, 0.5 equiv. HATU (166 nyg, 0.425 mmol ) was added and the RM
was left to stir for a further 30 mn. The m xture was added to Et OAc (50
m) and washaediietd: 5-AMhNeGhethE®-fitldororblydg BeeIpFidi)ecavdRylibacly extract ed
wi th Et OAC $50 @5. The conbi ned organi cs were washed with water (50 m),
brine (50"#MY eSiffi ed over magnesi um sul fate and evaporated under reduced
pLessure Thos gjm@uadWaewrepairdd ftathd. 8-Amho-6-bieme-6 uidfRioprnaiolg-py Kdiise - )puri fihed by)
chromat ogr ta £a 2 0] Et QAc/.i,so- hexane
The r esur e gV E e PEiastis e dad ) 2al e SRS S bRF A (10 gy ¢ ha
had been gra®gaedly d3-aminb- Gxﬁe‘HoroTbimrv%ttniltdngmmw -pyeidihee d-carttolryliekld (140 m)
and el ute : h 7 opr| ate
fracti ons&m%\dp{ee%g\?eaé rL%rﬁdﬁc? Hi'ng Ergim?(g/l'seghupg?q&cp V\E/ﬂt)a2 31%@:’3‘4%%

solid vvasMUzMSOSiﬂi P ‘Et(@ﬂcS)a?‘l(zl9K1l'HtSé:r7e69 Uhidda), Wé@t(lﬂ'ﬂnd)'l'fhéo 2H. 8), ate vvas
evapor at I \pressure and then dried in vacuo to afford the
title CO%O%WEEZSQ;tg wsolid; LCGCMS: Rt 2.61 min; M5 mz 398.2 [ MtH| +;
Met hod 10m nLC v002 1H NWMR (400 MHz, DMSO-d6) 68.70 (1H, s), 8.10 (2H, s),
3.58 (4H Infotme@a & %Zﬁl'r'mnél-)a’-mgthQ@ (tgﬂﬂ’ordmah)a)-ff@ tﬁﬂ;ﬂdlrr%)G- G Scid3

N (2-(1HTm dazol-2-yl)p 1) - 3-am no- 6- - -(trlfluororrethl) yrazi ne-
2- car boxHi§ %ﬂ@ueﬁmspiepam pom : fr*r‘s\@"ﬂq@r@etbﬂmmﬂom&@y'p{?é&wﬂ'w om

3- am no- 63-B4BEB1iSatid HétHWé&@@éHéldgoQW% BRNd=6- @Wéf—ﬁlmé&hﬂfﬂhénﬁ)‘-@t er medi at e
C and 2- $1H-| m dazol - ?zéﬁ)é an ne pre ared accor m&éto the

pr ocedur eHOrgpeiylAyEdin §@ﬁtﬂfa%t?y' r{lglermegiate Ai-HMARLP s,
Racem ¢ himt pumiH)e 268 (\ghod zrtnw_cémdzn) meRRhw Rz IMemuejrwzmo (@ many)

1984), 317 - 0; 0 S 9.0 (1H,
E) , 8? 1 ?ff?éd%)s%f‘g;% Sz’fw @%7(63&885%12’%?@8 ‘)’d( 2?}(%1 ﬁ?‘ 3. 15) (1H, n)( 1.2
(3H, d). LCGM5 [ MHN+ 393.0/395.1
Intermediate KA
5-Amino-3-(trifluoromethyl)-2,4'-bipyridine-6-carboxylic acid

The title compound was prepared analogously to Intermediate K using the appropriate
boronic acid in step 1; 1H NMR (400 MHz, DMSO-d6) 6 13.00 (1H, broad), 8.65 (2H, d),
7.65 (1H, s), 7.43 (2H, d), 7.18 (2H, broad).

Intermediate M

3-(2,5-Dimethyl-pyrrol-1-yl)-5,6-bis-trifluoromethyl-pyridine-2-carboxylic acid
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Exanpl e 24a and 24b Enantioners of

3-am no-N-(3,3,3-trifluoro-2-hydroxy-2-net hyl propyl)-5, 6-

bi s(triflworonetiBgoh) pyrazi ne-2-carboxam de The title eowEracd/ 033
prepared fromInternediate BA and 3-amno-1,1,1-trifl uoro-2-

met hyl propan- 2- ol anal ogously to Exanple 4. Chiral separation of the
racemate by Supercritical Fluid Chronmatography afforded the title conpound;
Exanpl e 24a: First eluted peak: Enantionmer 1 of
3-amno-N-(3,3,3-trifluoro-2-hydroxy- 2-

met hyl propyl) -5, 6-bi s(trifluoronethyl) pyrazine-2-carboxam de; 1H NWR
(400MHz, DMSO - d6) 6 8.61 - 8.74 (1H, broad hump), 8.5 - 8.61 (1H, broad
hunp), 8.46 (1H, t), 6.3 (1H, m, 3.5 (1H, m, 1.29 (3H, 5s)
LCMs: Rt 4.23 min, M5 mlz 401 od 10m nLC y003. Exanpl e 24b:
Second el uted peak: Enantioner (3,3,3-trifluoro-2-

hydr oxy- 2- met hyl propyl) - 5, 6- bi yl ) pyrazine-2-carboxam de; 1H
NVMR (400MHz, DMSO - d6) 6 8.61-<18.76 (1H brpad hunp), 8.5 - 8.60 (1H,
broad hunp), 8.46 (1H, t), 6.3 (d&H s), 3 (1H, m, 3.5 (1H, m, 1.29
(3H, s) LCGMs: Rt 4.24 min;, M5 mlz 401. 2°[ MtH +; Met hod 10m nLC_y003.

:?Dfa\lmc ﬁl) ,JREe?r%éc? Qte[l\/l‘fa 3- 5 5&) %teth“i_\’/fggyr%ny %25 é) B% trlfﬁjopo]n?ethyv%omme E)ég%xy?chS

- et hyl - 1&$¢me@zb¥mﬁ y1)-N-(3,3,3-trifluoro-2-hydroxy-2-methyl propyl) -

5-(trifl u n@g
3- Ani no- %@@e@%{%&gﬁl—f&pe raz %962? mrﬁ)ﬁg %’F’ r l (91438908436?/'?3’ ?JYV?:% ?ar%?otl:mam d
3- A no- 63 ggadgtbl(B0 t 20. f)|num@rwe\rey\halwdermaﬁeurnuauratﬁﬂgmlqr@ew|Q@Iqmét hyl ester

gl 21:5? m%%@%ﬁt%ﬁpe%ﬁ%er%i was ER pHERY Unddrirbgb s RPEobr. EHd idn BdfkRS-3( 205 N,

1- met hy| 42(dimethy 5oyt ahérifuramethg-prigiRedsiesIoanicacpImetidesiar azol e (383
my, 1. 839(m1ém1eh.a@él§ @56210@616 @e GindT) in 161 &? cmmdjr), NMP (i dés me)w a‘dlﬂé’@r N2,

was heated usi ng m crowave radiation at for 10 m nutes. OH (5 m)
was addedOlHEEd: e My )@tFEIF%G‘bﬁé 1886/pragy). aft\npwsswmﬁv%tﬂenwtﬁﬁ%'&fﬂ% was
filter gd lidlaugie rﬁéd:tloh&ﬁxt(xfel Wéﬁfeamwngahboromdetrahﬁat@hg?tnlsﬁmaglavmu dyv?_s i
renoved. su n ueou ayer was acjdified to
D The e Eealot P Res e Be i o ate Lo bR souter B EH o artor g
the titl etheoexicasted; withtdigthy ether (4 x 50 ml). The combined organic extracts were

3- Am no- 6- raz 3tr|flur02h oXy- 2-

met hyl pr o éﬁjﬁfgg"tﬁ%ﬂvl'% 3 c¥ #g;%?%n%%alb\'lﬂglég% , Sat. sodoum blcarbXnat

solution (2 x 50 ml), brine (50 ml), dried (MgSQ,) and concentrated in vacuo to give a

brown oil. The crude material was purified by chromatography on silica eluting with Iso-
hexane / EtOAc, 0-10 % to afford the title compound as an orange solid; LC-MS Rt 1.37
min; MS m/z 367.1 [M+H]+; Method 2minLC_v003.

Intermediate M: 3-(2,5-Dimethyl-pyrrol-1-yl)-5,6-bis-trifluoromethyl-pyridine-2-carboxylic

acid

To a stirred solution 3-(2,5-dimethyl-pyrrol-1-yl)-5,6-bis-trifluoromethyl-pyridine-2-
carboxylic acid methyl ester (1.28 g, 3.49 mmol) in methanol (25 ml) was added 1M
NaOH (7 ml, 6.99 mmol) and the reaction mixture was left to stir at RT for 30 min. The
solvent was removed in vacuo and water (20 ml) was added to the remaining residue.
The pH was adjusted to pH 4/5 by the addition of 1M HCI. The mixture was extracted
with EtOAc (3 x 20 ml) and the combined organic extracts were washed with brine (30
ml), dried (MgSQ,) and concentrated in vacuo and dried in a vacuum oven (50 °C)
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The title conpound was prepared from

3-am no- 6- (1-nmet hyl- 1H pyrazol -4-y1)-5-(trifluoro nethyl)picolinic acid and
3- ami no- W0,20t1tnBg%M uor o- 2- et hyl pr opan- 2- ol anal ogousl| y PCo/HP2@ps438t 1H NVR
(400 MHz, Methanol-d4) 6 7.97 (1H, s), 7.85 (1H, s), 7.60 (1H, s), 3.97
(3H, s), 3.77 (1H, m, 3.56 (1H, m, 1.37 (3H, s) LCGCMs: R 3.22 min; M
mz 412.3 [MrH +; Method 10m nLC_v003. Exanple 26

3- Ani no- 6- f ur an- 2- yl-5- trlfluoronethyl pyr azi ne- 2-carboxylic acid

[ 2- (2- met hoxyphenyl) - et hyl] - am de The title conpound was prepared from
3-am no-6-furan-2-yl1-5-trifluoronethyl-pyrazi ne2-carboxylic acid

(I nt er meddvatrigHeAy gide thetdigie IR pediucBdsLarpdrangs saWt wiiich wH3s8a vl +

o b e LIRS B o R 39 35% 1 0K elnod 2810HC Y% er medi at e

Al : 2-Brono-3-nitro-5-trifluoronethyl-pyridine

3-Nitro- 5I Etrlfl @omethyl)pyridi n-2-ol (31.00 g, 149 nmmol) was di ssol ved
in acet onnteed! Ej O mM) to give a dark brown sol ution. Phosphorus(V)

oxybr om d&3,385iflyor@Bi2- (mmmoxmnaymemahylptmnmm-d'ramimas heated at refl ux
for 4.5 hours and then stirred at RT overnight. The reaction mxture was
quenched by pouring into vigorously st g\vater (600 m ) containing

sodi um hydr ogencarbonate (110g). The brown m xture was extracted with
DCM (3 x 200 m) and the organi c phasew&s washed with water (200nil) and
brine (100m), dried (MySO4) and concentrated in vacuo to afford the title
product as a brown oil. 1H NVR [48BMHz, CDCI3, 6H 8.87 (1H, d, J = 1.4Hz,
ArH), 8.39 (1H, d, J = 1.9Hz, rH) In'f’hﬁ_[anediate A2:
3-Nitro-5-trifluoronethyl - pyrl onitrile
2-Bromp-3-nitro-5-trifluoronmethyl - pyridine (10.00 g, 36.87 mol) was

di ssolved in toluene (250 M) vm'ﬁh stirring to give a pale yellow solution.
Tet r abut y, () sl | I owed by
copper(l)gi:@fgE plc(iépm B{ggghgﬁyl&ﬂj]lﬁ Slucﬁg%'&[)%ﬂ@%dxe}[ﬁg e vvasgrheée)lt ed at refl ux
for 10 h.Tos s@rln@wmtlm@ftrtﬂuwacth 7R, 1682 mingl) i dietid $thea el mi) ehed bet ween

wat er (7542) aivoasaaae @a%%hc(x}é Dam.m@ 2 gaay fmh{oﬂgfnawhm.ﬁe m@' ned,

washed with water and brine (100mL

SH4)
concent r at3dningal) %ibylteaﬂeaﬁ b- A Aeoled (OFe) fiﬁ%kﬂ%@ftT@M‘Nﬁﬂ(Rg %M@UW 'n DVBO- d6

6H9. 55 (]*\éxaﬁé }4@th at ﬁaszé’dd@a'dropﬂl\)lseﬁfv@ 10 Hﬁrﬁﬁ’té@idﬂﬁ@re@@ltm m|xture was
3-Am no-5-trifl uoronethy t%l' di ne-2- car boxylic aci ester

3-Nitro- 5a lowed iR Eht i‘?ﬁm IR MU SRR Sé'@ﬁe%a'gﬁ é°r92-5?ﬁml ) was

di ssol VEdTHeﬁn(Evaﬁ@ p(elztbﬁatmvx)astr@mgwedaoyantmbﬁ ap&hWbeedsaithudieten ead Peaced under
an atrms ere of nitr

e on activated carb 9 g, 2.99
mon) e A agS shirrRACH nERrg o 1o Aveiur ot PRGRaET 68 CRaRBHHE e or
hydr ogen ByathrdiBatbgriapisy onT$ikcarehatinyivoth 0% it 28% Ev@asc ihiidottesxank affidtdediheent r at ed
i n vacuo. ttlThe(gj {,Jde resi due was dissolved in HCI conc. (45 m) and heated
to reflux tér°24" hours. The reaction mixture was all owed to cool

Step 2: 3,3, 3-trifluoro-2-(4-methoxybenzylamino)-2-methyl propanenitrile

To a cooled (0°C) solution of 1-(4-methoxyphenyl)-N-(1,1,1-trifluoropropan-2-
ylidene)methanamine (4.41 g, 19.07 mmol) in DCM (100 ml) was added
cyanotrimethylsilane (2.84 g, 28.6 mmol) and magnesium bromide. The mixture was
stirred at RT for 90 h and then diluted with sat. NaHCO; (200 ml). After stirring at RT for
1 h, the organic phase was separated, washed with a further portion of sat. NaHCO;
(100 ml), dried over MgSQO, and concentrated in vacuo to afford the title compound.
Step 3: 3,3,3-trifluoro-N2-(4-methoxybenzyl)-2-methylpropane-1,2-diamine

To a cooled (0°C) solution of 3,3,3-trifluoro-2-(4-methoxybenzylamino)-2-methyl
propanenitrile (1.5 g, 5.81 mmol) in dry diether ether (50 ml) was added LiAIH4 (11.62 ml
of a 2M solution in THF) and the resulting mixture was stirred at RT overnight. The
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to RT and concentrated in vacuo. The solid was dissolved in MeOH (300 mnl)
and sulfuric acid (14.4 m) was added. The resulting solution was heated at
refl ux fowo481assvs. The reaction was allowed to cool t®CREP201h8M038
neutralised by addition of 10% NaHCO3(aq) (600 m ). The product was
extracted into DCM (3 x 200 m ) and the conbi ned organi c phases were washed
wth water (200nml), brine (50 m), (MgSH) and concentrated in vacuo. The
resulting solid was purified by chromatography on silica : Eluant gradient:
i sohexane (500 m ), 10% EtOAc in isohexane (1000 m), 20% EtOAc in

i sohexane (1500 ml) to afford the titled conpound as a pale yellow solid

1H NVR [ 48&dnanixtM 6 drdiy2e8 bit%u&dbbblv@add]tlm okwaté?wme ahdBfatéllH, d, J =

1.3Hz, A 01 (2H, 221.
e rea Theresiinodradbiialt web ka8 Erntd et meldhoh nd hedars??évfzp%iqrﬁoxw i
aci d net hyis wadhet wath Avatgrodrizdtovef MySOeamd toticeptydtediinuer %d@aéd)méyéw@ toaci d

met hyl est 9..49 3 ) spe e 0 . Sulfuric

acid (4. OFH{“ é'g Hﬁ’gf' Q/\%g%&é'\%{% |'V§%'ma<% Bgﬁﬁr}om La(ﬂ% an Jover 30

m nut es of.6@& 1$blsut319c7r(3ldfs )b8.8( e n§)23.3821Hrim), 437 13kl ) in acetic acid (29.6
, 517 r r for 18 hours. A

further nl’gg% R;{E\%zzatr@&%v%gﬂ%@ gﬂ/lﬁ-é]%’?@\%eéhbr%ﬁm? er 0.25 equival ents of

the brom ne/ AcOH m xture (550 pL bromne in 7 4mL AcOH) and the reaction

m xture spidy hggaqa% RT for an additional 90 m nutes. The reaction m xture

was di l ute g 80nTL wat er and neutralised by addition of solid NaHCO3

(-85 g). Benzoldligexazaldrylmethamamineted with DCM (3 x 300 nl) and the

conbi ned organi ¢ phases washed with sat. NaHCO3(aq) (250 m), water (250 m)

and brine (100 m ), dried (My504) and concentrated in vacuo. The crude

material was recrystallised fromboili #,(-300 m) to give the title

product as a pale orange solid \ [M+H] 1H NVR. [ 400MHz, DWMSO-d6 6H

7.77 (1H, s, ArH), 7.17 (2H, s 3.86 (3H, s, ArCO2CH3). Internedi ate

A:. 3- Ami no- 6-brono-5-trifluorohe i di ne- 2- carboxylic acid

3- Ami no- 6- brono-5-trifl uoronethyl-pyridine-2-carboxylic acid nethyl ester

(1.40 g, 'Fheﬁtﬁlem|pbuma§pl§§@6d@&:drd1n@/&ﬂh‘e()ﬂdée(ﬂﬂréof Sgieli Maammhﬁ)éﬂia,de (2.0 M

| t 4. th i
SPHeous e SBliefiirinde: MRridts Ealt Salle B ARErue d b iRo St e

resul ti ngwitres du&nmaiolssmblee@loﬂ tologitatly atth@Onddig d@crwdtntelserm acidifed by the

addition pf 5. OMH a ro extr : el tate (2 x
75 ) CantRAETE g e SR oft et ot FEERL AP R L1580 s

m ), brin®(()229r82)(Codhppel (1\4@@1 #d concentrated in vacuo to afford the
title product as a yellow solid.1H NVR [400MHz, DWVSO d6, 6H 13.24 (1H, br
s, C®2H), 7.74 (1H, s, ArH), 7.17 92H, br s ArNH2). mz 285.1, 287.1 [ M+H|
| nt er medi latesmBd@te\Ri no- 5-tri f | uor omet hyl - pyrazi ne- 2- car boxylic acid et hyl
ester O 1 £ o-acetic acid ethyl
ester TOFMNF%I %tgm&g?bﬁzsl %’#l;nslc‘girll n Eﬂﬂ?‘#p'wm%@ , 0.304 mmol) at 0Cto
5C, et hylA &9lnintyef SrastiRg Pe@me- ﬁrtﬂfb\{o@mﬁ‘yl(ngd'@e 2-garppyyli;asid)metad eai@iled over

30 mi nut emerm.aﬁeemt HONmMye$ 684 fnh’fdi)dz Yﬂngmm@%w o%zdlé"ioﬁdﬁﬁ‘ipﬁ@@t ure for 3
hours, after which a solutlon of sodiumnitrit 0. 139

mol ) was"@b&ad Feﬁraé'sgﬂM@MPWWS}W"W@H18? ”EQhQ 1@17%%9')3'”\%@(33%“ usted to

pR$6 with (Hb?nlﬁgf]b Iﬁéaf’t)édl é?tfrefﬁNfé'ﬂq:}rEoﬁr@A}ft@ﬁ&iog@to%(?{hﬁrﬁpé%@tﬁrd ﬁfetsto stir at
over ni e yell ow preci a or was fi nder vacuum

s hed w TSN ¢ BROrEdA T iSRG e e W IR gD -z

DVSO - g&b rémdv dydlidW,solid mipbnty?Tlﬁie (e?rldunnhy cragle nﬁt@a(\ﬂhzﬁk usgd,withodt f(@idr It )

Interrm|at 0 a To a solution

of car barfi" 8656(7[] WOS% r;Ln|nC r?( 2§Eml+ﬁgr F’fgﬁ ??% Lé‘e éq§4 nol ) in

et hanol / 5M HCI (1:1 ratio, 250 mM) was added 10% Pd/C (1.3 g). The reaction

m xture VY?Ee LQ%EPat ed (H2(0) at |ow pressure over 2 nights. The Pd/ C was

filtered roug itee(filter material) and the filtrate reduced in vacuo

to give the title conpound as a white solid. This was taken through to the

next step as crude. Internediate B:

3- Amino-5-trifluoronethyl -pyrazi ne-2-carboxylic acid ethyl ester To a

m xture of am no-carbam m doyl -acetic acid ethyl ester (2 g, 9.22 mml) and

water (50 m), a 20% aqueous solution?®f trifluoropyruvic al dehyde (2.32 g,

18.43 mvol ) was added. To this m xture, sodium acetate (5.29 g, 64.52 nmol)

was added (pH of the reaction m xture was pH5). The reaction m xture was

left to stir at RT overnight. The resultant precipitate was filtered under
vacuum purification by chromat ography on silica




eluting with iso-hexane: EtOAc (gradient of O to 10 % Et0Ac) afforded the
title conpound 1H NWMR (400 MHz, DVSO - d6) 6 8.4 (1H, s), 7.8 (2H, br s),
4.4 (2H, wp,2011/43893H, t). Internedi ate BA PCT/EP2011/054038

3- Ami no-5, 6-bi s(trifluoronethyl)pyrazine-2-carboxylic acid Step 1: Ethyl
3-am no-5, 6-bi s(trifluoronethyl)pyrazi ne-2-carboxylate The title conpound
was prepared from am no-carbam m doyl -acetic acid ethyl ester (Internediate
B2) and 1,1,1, 4,4, 4- hexafl uor obut ane- 2, 3-di one anal ogously to Internediate
B, 10 LCM5S Rt = 4.72 minutes, [MN+ 304.2/326.1 Method 10m nLC v002. Step
2: 3-Am no-5, 6-bis(trifluoromethyppyrazi ne-2-carboxylic acid To a stirring
sol uti on DAnfhEBIfuBMARY PR triTIURTOMELHYI-p{ladeIBArBY AN A7d ne- 2- car boxyl ate
(300 mg, 0.990 Mol ) in EtOH (10 m), 2M NaCH (0.495 m, 0.990 nmol) was
nute. After stirring at RT for 30 mnutes the
reaction red into water (30 m) and the pH was adjusted to
pH 4 by adddti o H The m xture was extracted with Et0Ac (2 x 50nl)
and the corrbl ned|org nic extracts were washed with brine (30m), dried over
MySO4 (59), concentrated in vacuo to afford the title conmpound
as an off tle crystalli?ne solid; 1H NVR (400 MHz, DMSO - d6) 6 8.6- 9.2
(2H, broad hump), 7.8 - 8.3 (2H, broad hump) , 4 4 (2H q), 1.32 (3H, t).

I nt er medi gt e - Ami 5-trifl ororret razi ne- 2- carboxylic acid

V0 50111 1983 b CTN ST B8O T RO RRE 2R AR o 1.

3- Ami no- 6FHa taleeompbund Wakoprepat i ftomByarainbrbebramod-tituorbmethglepyehzarichg . est er
carboxylic acid ethyl ester (Intermediate C1) and tributyltin-2-furylstannane analogously

%

to methyl 3-amino-6-(oxazol-2-yl)-5-(trifluoromethyl)picolinate (Intermediate P)

Step 2: 3-Amino-6-furan-2-yl-5-trifluoromethyl-pyrazine-2-carboxylic acid

The title compound was prepared from 3-amino-6-furan-2-yl-5-trifluoromethyl-pyrazine-
2-carboxylic acid and 6M NaOH analogously to 3-amino-6-bromo-5-trifluoromethyl-
pyrazine-2-carboxylic acid (Intermediate C, final step).

Intermediate Q
2-Hydroxy-3-methyl-2-(trifluoromethyl)butan-1-aminium chloride
NH,
OH

F

F
F HCI

Step 1: 1,1,1-Trifluoro-3-methyl-2-(nitromethyl)butan-2-ol

A cooled (0 °C) solution of lithium hydroxide (0.048 g, 2.015 mmol) in water (20 ml) was
stirred and treated with nitromethane (1.23 g, 20.15 mmol), 1,1,1-trifluoro-3-
methylbutan-2-one (3.11 g, 22.17 mmol), cetyltrimethylammonium Chloride (0.871 g,
2.72 mmol) and MgSQ, (0.485 g, 4.03 mmol). The white suspension was stirred at 0 °C
for 1 hr, then at RT for 2 days. The resulting biphasic mixture was separated and the
more dense lower layer was collected and dissolved in diethyl ether (30ml). The mixture
was dried over MgSQy,, filtered and concentrated in vacuo to give a pale yellow oil. The
oil was taken up in diethyl ether (10ml) and passed through a pre-packed SCX-2
cartridge eluting with 100% diethyl ether. The filtrate was concentrated in vacuo to afford
the title compound as a colourless oil. "H NMR (400MHz, CDCls):
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To a solution of 3-am no-5-trifluoronethyl-pyrazine-2-carboxylic acid ethyl
ester (Internediate B) (30 ng, 0.13 mml) in acetic acid (5 m), sodium
car bonat ewQ2B11/g3899. 14 nmol ) was added. To this m xturepChaipRottiioatoeont ent s
of a solution of bromne (7 pL, 0.13 mml) in acetic acid (5 mM) were
added, followed by the addition of sodium carbonate ((15 ng, 0.14 mol).
The remai ning solution of bromne in acetic acid was added and the reaction
m xture was left to stir at RT for 2 hours. The m xture was diluted with
water and the resulting yellow precipitate was filtered under vacuumto
afford the title conpound. Internediate C

3- Ani no- 65h>rmr(m-| Eut4s§{1waram9hyh;gy2.agkﬂ£@; ¢aNbIXMbisetsast ubred@véd stirring
sol uti onoé) r?égm no-5-trifluoromethyl - pyrazi ne-2-carboxylic acid ethyl
ester (1 Oé‘ 8 mol) in ethanol (20 mM), 2M NaCH (20 m, 31.8 nmol) was
added. Thstep @s2HHYdRgy-SPhathyl-QAtrivasrogicthynedtamt -dfinii@rchiorige nut es and pour ed

i 50 mM).. .Th H i d i f 1M HC .
he’r oot Te f 3t B B 2l R M et (REmEe 14 RN o1
(20m1)  angto (18dhl} io aafsid Mbdiunepssure gresyiogknali® vasstuna&MM6%H. PALH NVR

(400 Mz, it 39§)r?$6| ﬁ?%%nr%rgr&\/ﬁg%addé ﬁ%g%s‘l AL @she with N, followed

3- Am no- 6 uor o -car Ic a
| nt er nedi ta/tréz (@264 mg, 11.23 mmol) at 5 bar pressure and stirred at RT for 6 days. The

6- Br ono- 3m§(%’re5\gg§ ﬂ?e{g&%’ lhrcmé‘ﬁ rd%'é)fe% %#i)v‘r_a%htaé 'tﬁr&&b%ﬁ(ﬁ%t&)ﬁr' 3amY, kdoga %y

car boxylic aci
3- Ami no- 6PBMditgmis- Eherfrtra!ﬁ)wmmntrqm beren acuuehioiea faowiereioiehhy| est er

(1 nt er medi,gdepbhict (vés takef ubh mla)rol"@@nﬁ;%%@g%@ wifh atpizmmrtl{rﬁ m), and
treated w th ptol uenesul fonic acid (0 and

1)
acet onyl a’B%ﬂ“B’f‘fé s@gtrcgy@hwesu@rnggolgw&gsy SOW W@%l%ttr "egr@t %Ti‘?ru? @W’vﬁ@d heat ed at

refl ux fOdongeﬁl%'ttfoﬁur(d@ﬁirétﬂun@&@@ff&ﬁ&tﬁéﬂrt@%ﬁfp@hh@) and al lowed to cool to RT
overnight, The resulti nlﬁéoark red/ black solution was concentrated in vacuo

to renoveld IMREIMHa PHEO:drye 8r°és(?>'du*éf°€ﬁ Perked- (i ¢'R- B 6RE(P889m ), washed

wi th NaHG&k] 3% @H) m),driedH My5099 (6and concentrated in vacuo to give a
brown solid. Purification of the soI id by chromat ography on silica eluting
wi th EtOAc/iso-hexane afforded the title conmpound; LCMS Rt = 5.58 mn

[ MEN+ 37 hefhelided Rod 10m nLC v002). 1H NWVR (400 MHz, DMSO d6) 68.50 (1H,

_523’2 267(70'&§M|nc}-)l | 15{r {' 5‘@51}18? pga%-é-grhyd'sl%cm%?dlze NMR (400 Mz, DMEO-d6) 6

3-(2, 5-D net hyl - pyrrol 1 y1l) - 6- net ho 5-trifluoronethyl-pyridine-2-

carboxylic acid OH .

F
F NH, .HCI
Step 1: 1,1, 1-trifluoro-2-methyl-3-nitropropan-2-ol
To LiOH (0.193 g, 8.06 mmol) in a 3-neck roundbottom flask was added water (25 ml),
nitromethane (3.76 ml, 81 mmol) and trifluoroacetone (7.95 ml, 89 mmol).
Cetyltrimethylammonium chloride (3.8 g, 10.88 mmol) and MgSQ, (1.9 g, 16.12 mmol)
were added and the resulting yellow solution stirred at 20-25 °C for 2 days. The reaction
mixture was poured into diethyl ether (120 ml) and washed with water (3x 200 ml) and
brine (1x 100 ml). The organic portion was dried over MgSO, and concentrated in vacuo
to afford the title compound as a yellow liquid. 1H NMR (CDCl3, 400 MHz): 8 4.7 (1H d),
04.5(1H, d), 8 3.7 (1H, broad), 6 1.6 (3H, s). Step 2: 3-Amino-1,1,1-trifluoro-2-
methylpropan-2-ol hydrochloride
Pd/C was added (1 g) to a 200 ml glass vessel. Ethanol (50 ml, dry) was added
cautiously under an atmosphere of CO.. 1,1,1-Trifluoro-2-methyl-3-nitropropan-2-ol (10
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6- Brono- 3- (2, 5-di net hyl -pyrrol -1-y1)-5-trifl uoromnethyl -pyridi ne-2-carboxyli
c acid nmewbybiiensss (2 g, 5.30 mmol) was dissol ved i n MeOEEPA@ 1054038Nnd
treated with 2M NaCH (20 m) to give a suspension which was stirred at RT
for I|h to afford a clear solution. The solvent was renoved in vacuo and the
resulting residue was acidified to pHL with 5M HC . The m xture was
extracted with Et0OAc (200 m) and the organic extract was dried (MgSO4) and
concentrated in vacuo to afford the title conmpound as a dark brown solid
whi ch was used in the next step without further purification; LCM Rt=1.50
i 0[N 315 bl 346 aRsdibet athaAs) O GLAPRGLIIBIR 6690slseseDYRD dO)
614.42-12. 6 gﬁjﬁ&% g% H,._sé, 5.84 %%H se), 4. J)S 3H, s), 1.97 (6H,
s); 19F Ml%??to GE‘JXtNﬁzW & Ry'sitigs Prpgsyreeshydigden (RORD AL WOt e D

3- A no- Genpblatxy abd hydréd;mredﬁatmdéyspwé @babnzmmrdmwﬂnie@eoatarcﬁgh

3-(2,5-Di l 1 fl -2- b
6 nci d (O el R s Ao G 0L s PR e (20
m). To t\haceomy«élde&olmadeMe‘dweTcﬁNeﬁdeﬂs@lweﬂ in M@OBIE(SOmtb)I e)ndftmlalendmed by

nyar oxy! bkt AL IFebt 3% $e S0l dos 0%, LEMIINBL M ¢, was

heat ed at ours er’’'coo ture"was dil uted
wi t h Et OAntert@tadl) vaeub awasmhg/wtthaquetowéfOHUhe (iteforn@@int ps aMexyaqueous

phase wa r c phases
washed W%glﬂf%ﬁéﬂuﬁéﬁ-{%ﬁﬁ%\/\@d g? |E4 tggﬁ%ﬁéég%)% c%%ggr?ﬁ?gﬁb@ggn%v(g E‘Io to
afford th® p -as an orange solid. The material can be used crude or
recrystal Ilsed fromlsohexane Et0Ac (10:1) LCGCMS Rt =1.0 mn [ MEN+ 237
(Method 2m nLC v003) 1H NMR (400 MHz, DMSO-d6) 68.5 (NH2, b), 7.70 (1H, s),
3. 89 (3H,IntgrmediateRffedi at e DA

3- (2, 5- Di (snBamindH, PY 1tifhorb-2LMbtHiigidyah-2LdI BiyBrokhloride

-yl) - 5(trlfluoronethyl)plcollnlc acid Q Step 1:

6- Brono- 3- (2, 5-di net hy1l- 1H—pyrro| 1-yl1)- - trifluoromethyl)picolinic acid
6- Brono- 3- (2, 5-di net hyl -pyrrol -1-y 11 uoronet hyl - pyri di ne- 2- car boxyl i
c acid nethyl ester (1.9 g, 5. Q4\| y"andgp2M NaOH (2.52 ml, 5.04 mol) in
THF (10 M) was stirred at RT for '_élP ot . The reaction M xture was pour ed
into water (50ml) and the pH was adj usted td@H 4 by addition of 1M HO .

The mi xt us‘t)tegwa@e&wz@@ttmOm ?Jﬂy(ﬁerf@ neth ré&n@e}bMethe organi ¢ portion was

washed w rine dri ed over iltered and

o ent 1 alea ST pApoRtier § AR delHIo2enehdPGRanPIc FErSAREE sol i d:
LC M5 Rt —(hté’rﬂne@laltb RM1Ng, 3685 rhmblylt bom (Boin)as/AH¥d) TERLISB423, 35.0 mmol)

3- (2 > ngﬁoy@a;by H?Sdlg){ﬂp&{r%lgjw-i-gyc boonage q 9%3 1} 9% ngmolﬂ tI'Llejcr)nrlx Lrjrr%t hyl) pico

linic aci

6- br ono- %éQstEredlaﬂRU’WB—Hddﬁpaﬁd’tﬁbﬁ ditudg with Whtet. f’rlhe@rgymiz:tﬂvytio)w vaHsCOl inic acid
(300 ny, 0 i he 652 mMmmol) was
aded " THEPRARETIAs biheS Repadopi el e e dmiiattn T ooct [ on
m Xt ur e wasorpaipgriaphyoresilidast wimgrwild. (5T HEIOASDdo-hevade Effirded (helitie) and

shaken. ]j}swgcggﬁmw%éwe e AT GG N @Q,tgfbgsﬁggr‘g 43pmi),

dried ov ed and co entra ed red oil. The
crude prodbcm)ia @hlr imd.i ed! Ghl. ILCH¥&: BltﬂutOiSngnvMSm/©2l$)q/dl‘ﬁt*®]AcMeﬂn0dso hexane
to affordQ,ﬁg; Ectiogphe product; 1H NVR (400MHz, DMSO d6) 613.45 (1H, br s),
7.88 (1H , 5. /74 (2H, s), 3.58 (5H, br s? 1.88 - 2.0 (11H, unresol ved
peaks). |Hee2pheenagdtionoBEnantiomers of benzyl 3,3,3-trifluoro-2-hydroxy-2-methyl

3- (2, 5- Di prepymstpahisteyr rol - 1-y1) - 6- et hoxy- 5- (trifl uoronet hyl ) pi colinic acid

O\/HF
Benzyl 3,3,3-trifluoro-2-hydroxy-2-methylpropylcarbamate (1.7 g) was dissolved in 2-

propanol (10 ml) and purified using the following chromatographic conditions:

Mobile Phase: 10% 2-propanol / 90% CO,
Column: 2 x Chiralcel OJ-H, 250 x 10 mm id, 5 ym (columns coupled in series)
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Step 1: Methyl

3-(2,5-dinethyl-1H pyrrol -1-yl)-6-net hoxy-5-(trifluoromethyl)picolinate

3- (2, 5- Diwetzbyltipsonr ol - 1- y1) - 6- met hoxy-5-tri fl uor omet hylPCpyaP2@ilne4028 car boxy
lic acid (Internediate D2) (500 ng, 1.591 mmmol) in nmethanol (15.91 m) was
treated with H2SO4 (0.0424 m, 0.795 mmol) and the soltuion was heated at
reflux for overnight. The solvent renpbved was renpbved in vacuo and the
resulting brown oil was neutralised to pH 7 using saturated sodi um

bi carbonate. The m xture was extracted with EtOAc (20 m) and the conbined
organic extracts were washed with water (20 m ), brine (20 m), passed

t hough a phaspnsepanagor2card concentrated in vacuo. Purification of the
crude pr IQUCt by ch r}?t ography on silica eluting with iso-hexane: EtO0OAc
(gradi ent™'8Y "§e1 0 18 B 0AC) afforded the title conpound as an of f-white
powder . 1$arWRcOHR0tradn; 1.D5O106) 2680inblH, s), 5.8 (2H, s), 4.1 (3H, s),
3.6 (3H, Iﬁ% 1.9 6H,7 ) Step 2: Methyl

3-(2,5-di F‘W‘lv-o %y?‘fol -1-y1)-6-hydroxy-5-(trifluoromethyl)picolinate

Met hyl First eluted peak: Rt = 6.94 minutes (R)-benzyl 3,3,3-trifluoro-2-hydroxy-2-methyl

3-(2,5-di - yrrol -1-y1)-6-met hoxy-5-(trifl uoronethyl)picolinate
(100 ng, %8&3‘%%3]%? in acetonitrile (3.05 M) was treated with KI (202 ng,
1. 218 nmmobgcond dluideak] Rir+ 384 (inutet(SiHbenzyl 2.2 B-trifiaxiry-2enydrove-dtreethdt ref I ux

f 6 h

i ssol ved orY EREAEA, YoBleol RIRMRLcchini ot AR B GO UM BEAEEY 210
m ), driedbesuentstepfase separator and concentrated in vacuo. Purification
of the Crgtessprs?)dymmrhm @hrtmwgfnmkwpreﬁbrﬁi b! r%ro%hl&.a@g Wi th iso-hexane:

Et OAc (gra |ent of 0 % EtOAc) afforded the title conpound as an
yel | ow poﬁ\ﬂ‘é’ﬁurel_C@T‘W'F& 3-4 bengy 3 'ﬂ[“RVFP%hYB’!L%(Y@ TR)@V'F%%PW%”@"Q/@OB) St ep

3: Met hyl EtOH(165 ml) was pumf)ed through a H Cube hydrogenatlon reactor, 1-2 ml/min, 1 bar

3-(2,5-dimethyl- 1H pyr 3 ) gtrl uoromathgle)qlcollnate
Met hy pressure, RT) for'8 hours using 10% palladl m on tarbon catalyst cartridg

3-( 2051318 H@Itlhyribtrﬂalrioli)(yB(D il vﬂasYaljbe@tdWmémure&ve(stﬁlrréb:tﬁl?)omﬁighytﬁt{)?lcﬂ\gng aatg (() 2(2)
, ol re e, W
0 3 SevinRrbved i et meas Rl VS KA Y b BRRE B A e sor ut Fon

stirred. onABr;( tHOAMR @00 MHZ3BBISOMI6) 0 sdg3tadueal)ds.8 piit, ¢ 2l (PH, BE 1r5eact i on
m xture Z&Hr r)ed at roomtenperature for 2 hours. The solvent was renoved in
vacuo an pu?l‘fi cation of the crude product by chromat ography on silica

el uti ng whitehnatisely regamie 3-AE0i0Ad , 1 Giréidorer-methyiprapan-Pool Yareb @ respivad fndy ded t he

E'ZH eq)cOr%?)g%?%ﬁﬂﬁg%f(bgqgg%@l%u@%%?@?ﬁg{@aﬁ@g SE%EZ oﬁ.‘-éﬂrtgmcié) , 40
3-( 2 5- Di iﬁﬁonsppahm’ymaml- 1- y,l) “6-et hoxy- 51(t rifl uoromet hyl ) pi colinic acid
Met hyl

3-(2,5-di methyl-1H pyrrol -1-y1)-6- et hoxy-5-(trifluoronethyl)picolinate (140
ng, 0. 409ntarpedial@gs di ssolved in THF (2.045 ml). NaOH (0.613 ni, 1.226

ol ) vasAgRSag - AAES aexbidrelbrbin B.dour s. The sol vent was renoved
in vacuo and the résulting re was dil uted W|thEt0Ac(25n1 was

aci di fi ed®$d" Tﬁuﬂvqrot?sﬁtrﬁeometf(yﬁw PFRENSTFAhD - PO FMDVaRAINEd Af t h bri ne,
dri ed usidigred splaSEofSYPEGRIPIMEIS sEORHE0IB8 YA 3 i) MRcdighji etk {Did. the title

conpound s a ello -M5S Rt = 1.26 mns N+ 329. 2 t hod
2mi nLC_voO0¥ "efHt rprqpmc/aqugfseS@q@nmSﬁgr_rgdl?trrp@mﬁgp%%@%mfpr %BPWEH - 2-carboxylic
aci d Tmprmssstmmrurm@a§sﬂpatéten1am and the aqueous portion was further extracted with

(1t er nedier oS (€84 7r8X0RbPT oRA RABRY b 50 Qe MR M nacht (0. 182

g, 4.54 noopkgntraléteinorarnyeo Sebting) trefivadsthsttitle c@dpMdlﬁ afvamiteerysitalinee and t hen

into wate i di .tion of
T bl arg? REees R 8 WARO B8 WERRE 1 R aEitg MRS s
portions wssgmﬂm#ﬁ@mroa@sﬁe@ (@-th brine (50m), dried over MgS™ and
concentrat ed in vacuo to afford the title conpound as an orange solid;

LC- M5 Rt 0.82 mns [ MEN+ 207.1 (Met hod 2m nLC v002); 1H NMR (400MHz, DWVBO
- d6) 613'“93r('1£F|iatQ)Toad hunp), 8.11 (1H, s), 7.59 (1H, s), 7.08 (2H, broad
hunp) (trace of EtOAc present but correlates to proposed structure).
Intermediate G 100

3- Ami no- 6- (4-fl uoro-phenvl)-5-trifluoronethvl-pvridine-2-carboxvlic acid




A m xture conpri sing

3-am no- 6- brono-5-trifluoronethyl -pyridi ne-2-carboxylic acid (Internediate
A (1 g, wo20warsedoy, 4-fl uorophenyl boronic acid (0.736 @CTEP2@ 188§ and

1, 1' Bi s(di phenyl phosphoshi o) f errocene pal | adi um di chl oride (0.286 g, 0.351
mml ) and 1.0M Cs2003 (3.3nml) in THF (10 m) was heated to reflux for 10
hours. After cooling to RT, the mxture was partitioned between DCM (100nl)
and 1 M NaCOH (2 x 100nl). The aqueous phase was acidified with 5M HCl and
the resulting mlky solution was extracted into DCM (2 x 100mL). The

organi c portion was separated, dried (MgSO4) and concentrated in vacuo to
afford t hgspredeto Q.ﬁnélhgﬁ)ud&néihwprdgﬁ amie material was purified by flash
chr omat ography on silica cartridge el uti with a gradient of DCM MeOH
from0%to 10% MeOH to afford the title prgduct as a pale yellow solid;, 89
1H NWVR (DVBO-d6, 400MHz) 6 12.9 (1H -br COOH), 7.7 ( 1H, s, CH, Ar-H),
7.4 (2H, m Ar-H), 7.25 ( 2H, mHA-H KZ7.1F(2H, br s, NH2). Internedi ate
GA  3- Amino-6-cycl opropyl-5-(trifluorgnmethyl)picolinic acid O Step 1:

3- Ami no- 6-cycl opropyl-5-(trifluoronethyNpicolinic acid A m crowave vi al
was charged with am no-6-brono-5-trifl uoronethyl-pyridine-2- carboxylic

aci d met htep ds2-€3,3,8+ miflesroehyaitaxyR4meth@p®pyl)isdindtbide-ridedigne cycl opr opyl bor oni c

d (0. 7538, f
pal | adi uns o PSP FRLTIE S s Pforg 2yt S PR LR 8%l on U e o
sol uti on phEhaliEENBIriAe §1. %ﬂjg)fandé?HEEA\(\Z 1#8 md,in elapiaimasimheasdgaigdiang
m cr owav ezge é%raé hUs. @\tfteﬂg’c%@n({) o R?Qhéﬂnﬂ&ﬁr@%vasm%hé&\ﬁm{ WaHBr BAdpAbsEy Was

filtered through Celitee (filTter material) and washed through wth Et0Ac
(20ml) . TREUSD PiPNasESeRasIYar be Pioanie @naw: WseRdeegAe dysessl Y harwdRat er (50m) .

The phasgﬁom ﬁ/a§99tﬁre@tb‘9¢hm%d?§pr9ﬁcﬁﬁé‘llc§ é?@tfrb'u@ﬂ 0‘@@@ Wﬁéﬂhemﬁeh brine
(30nt) i ed over S, filtered and concentrated der vacuum The crude

material G EAGNELR givF té?@%pweﬁnﬂ HAHAR &40 VBaddehembe iy Pé&t2 - 3g).
Mat eri al mhemspeAi i), Sh50H kg 1(3,rm(b|-|f tyash Rf Tel edyne |1 SCO System 100%

I sohexanﬁ%tgr_fg)fig éﬁtéﬂr%ﬁ[?hsq??wﬁl E)Bgrr?pyl%eorlﬁdopne $3r’(rjac§neer| al which was
used wit

3- A no- 6Fcy etiropg spytibnof (ZtBstLttjmucmmtHwioyplzeoéthwprop;anmhdwnaj,stdiarr_rei ng

o O b e S A B N R N B, B e
or ange sohinties metlag icsitder(d €9,&8% 1Mo wag addgd Th@h@qtlerammtmm wasxefur e

waspour edstllrrﬁ%ﬂn \Q’%eelgatig ger m&Neﬁ%j %ﬂﬁtooﬂt ?‘Hé? %gﬂ?@r% frﬂ‘_(%Gre%té)lﬂt eﬁe addi tion

of 1M HCI product was extrac e organic
portion v@@ndﬁﬁdedtftﬁﬂérNW@Seﬁﬂ theinixtereeektraptdd wdh E$M . rlaeedodnic exdieciovaso gi ve

the tit | a7, 1
( I\/gt h:)d 2rrel(bnw pﬁasg%gé%%%?@ﬁd Rificatc YR nRmatodragtd &R dital ik

3- Ani no- 60 @D% ot WhiserexaeeiFiQAC @‘fqrﬁﬂecfthaéjﬂ%ﬁ@ﬂh% IR (H®-MHZar boxyl i ¢
aci d C Clpethanol-d4) 5 7.91 (2H, m), 7.85 (2H, m), 3.97 (2H, m), 3.44 (3H, s), 1.42 (3H, s);

LC-MS: Rt 1.17 min; MS m/z 288.10 [M+H]+; Method 2minLC_v003.
Step 3: 3,3,3-Trifluoro-2-methoxy-2-methylpropan-1-amine

A mixture comprising 2-(3,3,3-trifluoro-2-methoxy-2-methylpropyl)isoindoline-1,3-dione
(272 mg, 0.95 mmol) and hydrazine (0.033 ml, 1.045 mmol) was stirred at 75°C for 4
hours. After cooling to RT, the mixture was filtered and the filtrate was concentrated in
vacuo to afford the title product which was used without further purification (no
characterisation data available).

From the foregoing it will be appreciated that, although specific embodiments of the

invention have been described herein for purposes of illustration, various modifications

101



I nt er nedi ate HIL:

3- Am no- 6- (2, 4-di chl oro- phenyl )-5-trifl uoronethyl - pyri di ne-2-carboxylic
aci d net wb 2esf1E@8893- Ami no- 6- br ono- 5-tri f | uor onet hyl - pyr PdTEP2@H OMBOXYI | C
acid nethyl ester (Internediate A4) (3 g, 10.03 mmol),

2, 4-di chl or ophenyl boronic acid (2.297 g, 12.04 mmol ), potassium phosphate
(4.26 g, 20.06 mmol) and Fi brecate 1034A (Johnson Matthey, pol yner
supported pal |l adi um conpl ex) (500mg, 10.03 mmol) were suspended in tol uene
(50 mM) and water (15 m). The reaction m xture was heated to 110C under
vigorous stirring for 3 hours. The m xture was allowed to cool to RT and

Et OAc ( 10Qayrbe méas wansle devidite fRngtaispirit m@écow@@fm@ma/reaﬁ&d Rderdgshed with

brine (15 m . MP-TMI (nBacroporou ol boundtrlnercaptotrlazme , 3
o ol ymebf VAR A8 G G oS by PRI TR o RT. MGS0s was. added

and the suspension filtered off. The f||trate was concentrated in vacuo and
purification of the residue by reverse phase chronatography (130g 018

col um) eFUETHYERPTRHNGLE+ MBS afforded the title conpound as a white
solid; LEMBo&mentl: %c@mpeurﬁdﬂkﬁboo%diﬁg(td&@bhndlaﬂm nLC_v002). Intermediate H:
3- Ami no- 6- (2, 4-di chl oroophenyl) 5-trifluoronethyl-pyridine-2-carboxylic
acid
3- Ami no- 6- (2, 4-di chl oro phenyl) 5R'ri f1 uor onet hyl - pyri di ne- 2- car boxyl ic
Dl ) was suspended in MeOH (15 m) and

NaOH 2M (2. 4 was under stirring. 1, 4-D oxane (15.00
m) was added and thge solut|on was \l eft standing at RT over night. The
solvent was r n vacug and thes resulting residue was dissolved in
wat er (10

R l]{ul__lly acidified to pH4 with slow addition of 2M HCl
(2 m) whitlst stirring. The mixture was éxtracted with Et0Ac (20 m) and

t he orgar@rcphggﬁgdeg{b Y}%gcdé@%ba%(%a%{ﬁér&fflvﬂ%r@rﬁ}d concentrated in vacuo. The
resi due was purif y reverse phase chromatography (130g 018 col um)

el uting vﬁ‘tﬂN%@Br/l\/EOH to afford the title conpound; LS-MS Rt = 1.57 mins
[ M-H] +351R0s (WVES Fhochidimb ptloham/CdBstituted be bR 8 bR Halogen atoms; C»-Cq alkenyl;

o e S%S%Efé‘qa@w@s-éocvc%lky%%d&ﬁ'aa SOOI L P oIS Zecar o
3- Anmi no- GaIIkavmiphdﬁmﬂly slitjsumtamrmztdmyelorpwre dalﬂ@erﬂelat%marmgyhjsrégmaar met hy: efter
| nter en or.oni ¢ _agl ous (o}
it er moa S08e st Lt fpABhal 3 R Rb O by PRE S ad ¥ Riiokn B SR GRo5) .

| nt er medi ayle- oo-zz, élkylhﬁgr@hM--lC&CgLalBylmB}‘rrbmambar(eddnemrmyalm-g?etm To a

t d 1)

vas addeq T4 IeedBATIRIb uahaR: l 688 cnd rlelodiif sGLBL I 12800 g 2. 76
nmol ) dro%\@%é\l%h%fz‘tcﬁ@NRgR& NBP?SI@zRiSuNB”@@ R'2dnd @@2& .iwheggin '€ for 3 hours.

The react X cted with
di ety ePRReMYbIcEIeAR, SSRAHHeEoQR iy Bt ol @R SUBSGES BA°  Myson

and conceferatmie £isubsiitipitsio give a white crystalline solid; 1H NVR (400

MHz, DVBGRUG: @é}hgfga'\/ﬂ;oad) 3.30 (broad) 3 15 (s), 3.02 (s), 2.50 (s,
DI\/BO) 19F N DMSO-d6) 6 -8 -84.5 (CF3). Internediate K

o A o~ 6 RepRg K @rfﬁmln%}eaﬁ@itw 9rCz alﬁf' pptanaibnRbstity ey ePPE aci d 0

more halogen atoms;

R® and R® are each independently H; C,-Cg alkyl optionally substituted by one or more
halogen atoms; C,-Cg alkenyl; C,-Cg alkynyl; C3-Co cycloalkyl; Cs-C1o cycloalkenyl; -C4-
C, alkyl-C3-Cs cycloalkyl; C4-Cg alkoxy optionally substituted by one or more halogen
atoms; OH; CN; halogen; -(Co-C, alkyl)-Cs-C44 aryl; -(Co-C4 alkyl)-3 to 14 membered
heterocyclic group, wherein the heterocyclic group contains at least one heteroatom
selected from N, O and S; or -(Co-C4 alkyl)-CO,R™, wherein the cycloalkyl, cycloalkenyl,
-(Co-C4 alkyl)-Cs-C14 aryl and -(Co-C, alkyl)-3 to 14 membered heterocyclic group groups
are each optionally substituted by one or more Z substituents; or
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F>INH2 Internediate Kl:

5- Am no-6' -net hyl -3-trifluoronethyl42, 31bi pyri di nyl - 6-carboxylic acid

met hyl esweroflihiiss9gonpound was prepared from PCT/EP2011/054038

3- Ami no- 6- brono-5-trifl uoronethyl -pyridi ne-2- carboxylic acid nmethyl ester
(Internedi ate A4) and 2-net hyl pyri di ne-5-boronic acid anal ogously to

3-am no- 6- (4-fl uoro-phenyl)-5-trifluoronethyl-pyridine-2-carboxylic acid
(Internmediate G; LGMS R 0.96 min [ MPiN+ 312 (Met hod 2m nLC v002); 1H NWMR
(400 MHz, DMSO-d6) 68.41 (1H, s), 7.79 (1H, s), 7.69 (1H, dd), 7.32 (1H,
d, 7.10 (2H, s), 3.82 (3H, s), 2.52 (3H, s). Internediate K

5- Ami no- GRiéTﬁitFl{%rega&H|hijédelmﬂérﬁryﬁié‘rwjﬁ ofdndforlaumyr i di ne- 6- carboxylic acid

Thi s conpo% 17 J(ge ar ed from:

5- Anmi no- 67C )f“\f{)@% i f1 uor omet hy142, 31bi pyri di nyl 6- car boxyli ¢ acid net hyl
est er anaRogusd atebécfﬁlﬂaéﬂeﬂlderﬁl-y(a‘lgrﬁm ofthe rmekhyl - phenyl) - 5-

trifl uorom%gy Iﬁzyl’l di ne-2-carboxylic acid nethyl ester (Internediate 1);
LG-Ms Rt O [ MiN+ 298 (Met hod 2ni nLC v002); 1H NVR (400 MHz,

DVSO- d6) ®' dril. F@Gogéthbr vh’thdheigcarbﬁa 4bme 1btwhish theg.ar@ bédid)forn7a 320 B1H, d) 7.12

(2H, bro % ate KA
5- Am no-gqu CPYT é%&ggé ﬁ&%&éf&ifr{ bi pyri di ne-6-carboxylic acid The title
conpound RiBandiR ‘dpeeteer vithahe garbeh gtotns to wh@hrhlwwae eouwqdfginmng Stthé appropri ate

b broad), 8.65
(or "y A5eflatq EpdBeic A MR dis WE molSfRdttlerbodite iy ool 27 02
3- (2, 5- Di 4eBIdYNG P raNore hpteyaatorss prlected from m%whemjrﬂ thei ring-szstesir boxyl i ¢

aci d | r\&%{)fﬂ?’@“@&ﬁ)sh@ted by one or more Z substituents;
3-(2,5- rrol-1-y1)-5,6-bis-trifluoronethyl-pyridine-2-carboxylic

¥

acid met h@/rTRe%%E Q@WF?'F%hmsﬁmﬁre of KF (2.12 g, 5.62 mol) and Cul
(0.490 g,m% 43, maab) was heated in a sealed 10.0 - 20.0 ml m crowave vi al
under vacugurmunqgl Sli ght g]reenl sh col qur beﬂan to appear The vial was

t hen pl ac®dRunfera r}ﬁilﬁré'ifee??f‘ depgidently Hotubs 8k @pmr@PrY) stituted by one

(2, ﬁ fll anrhde? pyloge atbmxsms-éwtdy'czlbéggﬂ%oneg gygrkwcg -ai B@I&ﬂ@/ﬁr 3oxleivE/ gci dNI\/P
met hyl este nt alee r ry

(14 ) V\% R E Edd d: R &w%fet??CbrWéeﬁﬁf@eE'éV%1n?8é]ﬁ%°%‘é’” A new
septum mbbﬂneuedlbyedeboms&aaﬁalddm atored; CaGd alkeaylr @aCt alRynyiyiC«iQ4s € was heat ed
using mec ir f dallwedto
cool . The y%wg&el é %Cyﬁ%e%f‘yi 'CB{’V\/I‘ ﬁ‘mrtg*oc?ﬂﬁy%gakﬁ‘sé&rﬁ‘) al%ﬁ)cai&t R fngd g xtract ed
wi t h di et4@d-Cetlkgk3 (o414medbered hettheydiordnbupedheregethe betexacyeictgsouper e washed

W SV NS0 0hlordoBl drechd 8 (BB iy n Bl pr oo bonat e

sol ution nd concentrated in
vacuo to g@ickelkenybrasyiranginbteronbielylaraups angeaqt cationally Spbﬁ’tmﬂﬁﬂébb/ @yye or more

chr omat ogy aplayien s(grl ica eluting with !so-hexane / EtOAc, 0-10 %to afford
the title conpound alg grange solid. LC-MS R 1.37 min, M5 mz 367.1

[ MEH] +; MRt HER 2 Ri rﬁ_ngR, 08’ andhiRer s apad Rt'° together with the nitrogen atom to

3-(2,5- Dmémmbyﬂb@ét%lchédr}h&})foﬁn% Plosrathbrhbated ﬂ@@Fd&%lm@Yédp@p‘ﬂ@na?char boxylic
acid To a stirred sol uti

3-(2, 5- di §HeptHyled By Ppg PL Togﬁﬁ SUPSHIUENS. t r i f | uor omet hyl - pyri di ne-2- carboxylic
Eau?:l ?ﬂ ms*t3 r%g.mfdp@ﬁddnﬂy%hgrylbé&/_l ,58By), O-Berivst, hﬁ@lglalkw;'puahéu_y\e@sstmgg@r@g 1M3BIaOH
mo a the re ion mxtyre s.le to. .St at or

o The B Bare VB0 SRt NHe bt she i arophy sty tiedoiined ¢ o t e
r emai ni ngmorediathgen aftives, pHOwalkoadppiishaly substilted b ohey ot hereatidigtdupsioof 1M HCI .
The m xture ext La 20 t j1ned organic
extracts é\k?gga% 'g% gé@l?ﬁ gﬁéﬂ@?@m((gox) N?Qﬁ\gg%ét)&éﬂgﬁggnt:ent rated in
vacuo andNRPCEINRYRE Wi@(@l ORENNRBB?'Op OR19 O)R™, SR™, OR™, oxo, CN,

NO,, halogen or a 3 to 14 membered heterocycllc group, wherein the heterocyclic group

contains at least one heteroatom selected from N, O and S;

R' and R?' are each independently H; C-Cs alkyl; Cs-Cs cycloalkyl; C-C, alkoxy-C1-Cy4

alkyl; (Co-C4 alkyl)-aryl optionally substituted by one or more groups selected from C4-Cq
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overnight to give the crude title product as an orange solid which was used
w thout further purification;, LGMS: Rt 1.23 min; M5 miz 353.1 [ MtH] +;

Met hod 2rwol@ivae®4 | nternedi ate N PCT/EP2011/054038
3,3,3-Trifluoro-N2-(4-nmet hoxybenzyl) - 2-net hyl propane-1, 2-di amine NH NH2
Step 1: 1-(4-nethoxyphenyl)-N-(1,1,1-trifluoropropan-2-ylidene)nethanam ne
To a stirring solution of trifluoroacetone (7.75 g, 69.2 mmol) in diethyl
ether (60 m) at - 40C was added 4-net hoxybenzyl am ne (9.49 g, 69.2 mmol)
and triethylamne (14 g, 138 mmol) in diethyl ether (40 m). A cooled (0C
m xture of TiCl4 (6.56 g, 34.6 nmol) in hexane (40 m) at was added

dropw se érwercﬂ@e dMoXYRE halbgert; C,-C LS} BN Ti-MEMbEreWRsterddyalbRFlod® war m up

t o ambi en}1 }] Iure ove]\ 20 m ns an(iJ1 tirred %t S%fi{i Z'SJ;S _The

i nor gani c"preE Oﬁyfﬁtgéoqﬁe{@c%%%%orﬂi}o@ PIEFOAIPBR SERICMEYALY QAR di et hyl

gt he][ Theptibhdllyrsabstitves bﬁOtﬁE@ﬂhdﬁr@tgﬁﬂJplsBeM&t@U@ohﬂlaﬁédeﬁr(ﬁkoalC}Lek bmlw amidl . )
urificat y _chropmat ogr on silica eluting wt
0% t o saskEIeRE: PR Cst i bt oftbndNi B Eh BY Be Glhopre'dsfids™, ' M

3, 3, 3-t ri delaoteddfrcitn C4Carrlkioky-Be alkytyaaridria)ogennatd(Zh- Cplatkpli)):rﬁ}ﬂl- foridke To a
cooled (O t n-2-

1+ dene) Ot REREER o g FE RPRAIGRI b Bekpd gt bf Lol aShe

cyanot r i nesldpjddsiidnaNeO(and 84 ogtion28y Substitoted mrmermgmgmmm&mnt@eﬂorﬁhe m xture

wa tirr f t (. 200 i

Nt stiodh Elot By SPeloIC dIE ik &Y Al dlod@are BRI (200 Teh i 01
a furt herSlﬁbéﬁ'tt“ie@rl?y@ﬂe sRmMoreNAeuER a(tquo GGy, a”@w Ot CI(@INﬁC pecalkyl

concentra{;retqow(cv@%léq(yp opfford the title corrpound Step 3:
333tr|f§ N2-( -rrethox ybenzyl) - 2- net hy ﬁane12d|amne To a

cool ed (OF age Ritpatingwith the eurpwwte@rt@mm{uhwt 6RsALBHY 915218 HY) - 2- et hy!|
pr opaneni ineibétels hefrdbycl. g TRl Netdrto il @b aRing bhgor (R Wllernas_added

LiAlHA (11. lution eresutlnglmxture was
stirred afﬂet‘Fé‘PatBU‘érSﬁieﬁ‘ﬁf’ fro“ﬁ% O?B%@t ﬁhSﬁ‘eFﬁr‘?&yﬁ'fCegrQ\%% HYHPRIPSIWD by successi ve
addi ti on gubstitaicg by bh&oKible ubstiteite seledib@ ro@DH; thakgepry] Pitd abe was

filtered on Celi ilter material) and the, organic s washed
Wi thves dnemisea SR diasRp riind e b Belians Subdel ISR ZE oo T
afford trmdts t9(© ) g 0BIEX) ;-C £ Els DIRGR ((:AOQaIMHDptld\rbﬂmamhtuM)byﬁbﬁeWnr(oﬂeH s), 7.85
(1H, s), 0 . 7 H 17 (1H 1.37 (3H,
ST 96&%%5“%%%306%% ootpa® R bd e Rhmoti 3R sty gbl-ci
| nt er medi akaxyOarBe®(2)DEB}-Cs ekalzwheremyhmwmterecychc substituent groups are

themselves optionally substituted by C4-Cs alkyl, C4-Cs haloalkyl or C4-Cg alkoxy.

Embodiment 2: The compound of Formula |

R4
R N
X N RS
/ R3 RS
R? A NH,

or pharmaceutically acceptable salts thereof, wherein:

Ais N or CR*,

R'is H; C;-Cs alkyl optionally substituted by one or more halogen atoms; C,-Cg alkenyl;
C»-Cs alkynyl; C5-C4o cycloalkyl; Cs-C+o cycloalkenyl; -C4-C, alkyl-Cs-Csg cycloalkyl; C4-Cg
alkoxy optionally substituted by one or more halogen atoms; halogen; SO.NR®R?;
SO,R"; S-C;-Csalkyl optionally substituted by one or more halogen atoms; S-Ce-C14
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The title conpound was prepared according to the procedure of Pigini,
Maria; G annella, Mario; Gualtieri, Fulvio; Melchiorre, Carlo; Bolle,

Paol a; Argel2oticii3sdbuci ano. Anal ogs with a 1, 2- benzi soxarorErPauaioswss of
biologically active indole derivatives. Il1l. Tryptam ne and gram ne

i sosteres. European Journal of Medicinal Chem stry (1975), 10(1), 29-32
(Compound 11 page 31-32). Internediate P Met hyl

3-am no- 6- (oxazol -2-yl1)-5-(trifluoronethyl)picolinate A solution of

3-am no- 6- brono-5-trifluoronethyl-pyridine-2-carboxylic acid nethyl ester
(I'nternediate A4) (500 ng, 1.672 mmol), 2-(tributylstannyl)oxazole (0.704

m, | f 34 DEN; nRﬂRv%t:(@)‘NFS{RWNmeROMﬁOTB og?ﬁactdi%mi u(l, @, k%?%eng P 167
o in |ox reflux for ours. er cooling
0"t borm PR e o RS TRt T Erl T oRiile GRe SN KERF G i

resul ti nggrb@@td%nst atildast aheeﬂetwofah)nhsﬁledmi fA@mn ol, ota:ndr$maaumth¢el | ow solid
inmpurity. The renajn crude was_ used out furt

pUF 11 o PERENICETHaAIaE A saTRIcR i B o) dteimss i3 P o0,

| nt er nedi ateeorfore Z substituents;

3- Ami no- 6R2f rcar& %a%%”@ trifluoronethyl-pyrazine-2-carboxylic acid Step
1: 3- Ami no- 6-fuf'an- 1-5-trifluoronethyl -pyrazine-2-carboxylic acid The
title coni@oa,nch"\Wage qacbpajeedncfembyﬁ-l or C4-Cs alkyl optionally substituted by one or more

3- am no- 2q g%;% drifluoromethyl-pyrazine-2- carboxylic acid ethyl ester
(I'nternedi at’e and tributyltin-2-furyl stannane anal ogously to nethyl

3- ani no- 6R{i8kkh bt +Bs 9lkyl optiqna pustiviegmetntane)opimese haleged: (I ntermedi ate P) Step

21 3- Am nge 6= (W, AONRV B - %CI‘LIE'-HF\UQE SR 0Py Rt RORlor foRei d The
title corrpound was prepar ed o

3- ani no- 61FQgeRRIPDS; s iGry) ﬁrﬂz&mt (Ry(C4 gy iaErfrecanda bdioy14 wembe@dand 6M

NaCH anal Rg&gfclic §dup, Mramr@vﬂy@a@mﬁc §rolp bmélﬁgﬁilbé@t@ﬁé AdleRfitotn car boxylic
acid (Interned ateC nal ste | nt er medi a

2- Hydr oxySeRARS TR Nzo(%”fjusr MBS R o Akt r Caﬁ?wl @R dfrrGr ARt

14 membered heterocyclic group are each optionally substituted by one or more Z
substituents;

R® is C4-Cs alkyl optionally substituted by one or more halogen atoms; C3-C1o cycloalkyl:
-C4-C, alkyl-C5-Cg cycloalkyl; C4-Cs alkoxy optionally substituted by one or more halogen
atoms; OH; CN; halogen; -(Co-C, alkyl)-Cs-C+4 aryl; or -(Co-C4 alkyl)-3 to 14 membered
heterocyclic group, wherein the heterocyclic group contains at least one heteroatom
selected from N, O and S; wherein the cycloalkyl, cycloalkenyl, -(Co-C,4 alkyl)-Cs-C44 aryl
and -(Co-C, alkyl)-3 to 14 membered heterocyclic group are each optionally substituted
by one or more Z substituents; or

R®is H, and R%is -(CH,)m-NR'R™, -(CH,)-OR, C,-Cg alkoxy optionally substituted by
one or more halogen atoms; -(Co-C, alkyl)-Cs-C14 aryl; -(Co-C4 alkyl)-3 to 14 membered
heterocyclic group, wherein the heterocyclic group contains at least one heteroatom
selected from N, O and S; or -(Co-C, alkyl)-CO,R™, wherein -(Co-C,4 alkyl)-Ce-C14 aryl
and -(Co-C, alkyl)-3 to 14 membered heterocyclic group groups are each optionally
substituted by one or more Z substituents; or

R* and R® together with the carbon atoms to which they are bound form a 3 to 8
membered carbocyclic ring system; or

R* and R® together form an oxo group (C=0) and R® is C;-C alkyl optionally substituted
by one or more halogen atoms; C4-C, alkoxy optionally substituted by one or more
halogen atoms; -(Cq-C, alkyl)-Ce-C14 aryl; or -(Co-C, alkyl)-3 to 14 membered

105



OH F.HCl Step 1: 1,1,1-Trifluoro-3-nmethyl-2-(nitronethyl)butan-2-ol A
cooled (0 © solution of lithium hydroxide (0.048 g, 2.015 nmol) in water
(20 m) waie20t1/rBsdd and treated with nitronethane (1.23PgT/EPQ011554m%| ),

1,1, 1-trifluoro-3- methyl butan-2-one (3.11 g, 22.17 mmol),
cetyltrinmethylamonium Chloride (0.871 g, 2.72 mmol) and MySO4 (0. 485 g,
4.03 mmol ). The white suspension was stirred at 0 Cfor 1 hr, then at RT
for 2 days. The resulting biphasic m xture was separated and the nore dense
| ower | ayer was collected and di ssolved in diethyl ether (30ml). The

m xture was dried over MgSO4, filtered and concentrated in vacuo to give a

Fﬁl e yﬁl |I@Iér@b)}chcg gp,g@;rm%érﬁfﬁgcﬂﬁc'rﬁuﬂb&taﬁf ﬁﬂtig%rc/mé Ia@ﬂéﬂ&atcﬂﬁldhpass_?_ﬂ
rou a acC - artri W % er e
T or o B ee R P2 s whRiFhE e 3 Snd by borinn BrghDf Bl trbablieray o

col our | essubsiitlited bilohd/Br 8ROMsLstiGBRYr: 6 4.74 (1H, d), 4.59 (1H, d) 4.29
1H, 2 f | ved bl Step 2:

SN o oy R s Bt e bbb e RoRs iR iney M B e el eg ™, P

sol uti on fwterbeyt)id ring systenocan@ning bhy br Reirfieteroatetb gelpbiat FnmN,d afdS3 ny,
3.74 | 0 t

3,74 o B OA0  clh ySL DRY BT E55H & sl aspalyg cgonat  on
vessel waR’ dridR end R!?ntoﬂlﬁtm Wlthdlhecmle@l atpmii2o WRzh Gyrag bdundZ@marbltd 8at 5 bar
PerTtoe: angibah hE@ftcbichha sobief SRR R ikt heiekARns sd it TR0
filtrate M@a@@)ﬁc‘éh‘trﬁ@ttb@“fﬂmwfeﬁv&mﬁwadlbS@@&I@teﬁ MWI”&% Zoi|. The crude

product v@pshtakas up in nmethanol (20 M) and treated with a 1.25M HCl in
met hanol solution. The resulting colourless solution was stirred at RT for

1 hour arfd iEEnémtGeiatiortipaalsubaiitviasnits oge PEMAra Mo%eN: | e conpound; 1H NVR
(400MHz, NSO 1- 2¢8B; 68.04 (3H, broad peak), 6 74 (1H, s), 3 58 (broad
peak), 3.6 nt er nedi at e

. 8 H 1 Y
D o 1% R R B 678 detbindTbendainiin oS obs Akl oRIALY PeStisknan 1o
St elo) 1 1drrdortamgzllt<>betom@anz O?CmdgycIBaIEﬁbeQI QP@IRyI?CngE}ZbIdaII@'I (0.193 g, ﬁ' 06
mmol ) in 2 roundhat ask was_a r ji tromet hane
(a07s o R R RO HTRO LR ARl eSS Chet 44 Piytonal
Cet yl t ri nsibbithi@cig ohe or mbImaI@n(aﬁnrﬂs g:z-CL@JI«%ByIrmpC; alayryl; }pEd (1.9 g, 16.12

I dt I I 25 Cf 2
ol ) ver & BG2BY  NEp TN E LSk . SabH oo R ATt oy 48, €
washed W|-1(<Bb Gadley) &3»(I4Zr®embr¢r)3daaterdwcm@r(édmwma@lrmm hefEheydicgamipc porti on

d tl d
ho a yel e A o R GEBRERI ARG TN, P o, RoBia ol I 3 ooTPo”
63.7 (1H, Cyl@IOthar)yl agy| Bné he®rpcyelyl. gr@tpéparezea@mmﬂy_”o:utl.stlluted P¥ ongopronare

met hyl pr op rbsgfughtshé(rdrochl or| de Pd/C was added (1 g) to a 200 m gl ass
vessel . Et hanol 3 &0 dr ) was added cautjously under an atnosphere of

002, 1, 1, AR} Borasost et gnd B mand R o B Bn-togeghér(with the nitrogen atom to

which they are attached may form a 4 to 14 membered heterocyclic group optionally
substituted by one or more Z substituents;

Z is independently OH, aryl, O-aryl, benzyl, O-benzyl, C,-Cs alkyl optionally substituted
by one or more OH groups or NH, groups, C4-Cs alkyl optionally substituted by one or
more halogen atoms, C4-Cs alkoxy optionally substituted by one or more OH groups or
C1-C4 alkoxy, NR'™(S0,)R?", (SO,)NR™R?', (SO,)R?', NR'®C(O)R?", C(O)NR'"R?,
NR"C(O)NR™R?', NR'®C(0O)OR", NR"R?!, C(O)OR", C(O)R", SR™, OR™, oxo, CN,
NO,, halogen or a 3 to 14 membered heterocyclic group, wherein the heterocyclic group
contains at least one heteroatom selected from N, O and S;

R' and R?' are each independently H; C-Cs alkyl; Cs-Cs cycloalkyl; C-C, alkoxy-C1-Cy4
alkyl; (Co-C4 alkyl)-aryl optionally substituted by one or more groups selected from C4-Cq
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98 g, 57.8 mml) was dissolved in ethanol (50 m, dry) and added to the

gl ass vessel. The reaction m xture was put under a positive pressure of
hydr ogen W0 2barriji3sss room t enperature and hydrogenat ed f @CTEPAd@YH540Fhe
reaction mxture was filtered through Celitee(filter material) and washed
w th excess ethanol. The solvent was renoved in vacuo to yield a col ourl ess
oil. The oil was dissolved in MeOH (50 m) and treated dropwi se with HCl
(1M in MeOH (30 m). The solution was left to stir for 30 m nutes and
concentrated in vacuo azeotroping with MeCN to afford the title conmpound as
a waxy white solid; 1H NVR (DVSO d6, 400MHz) 6 8.3 (3H, broad s), 6.9 (1H,

?rsfag) N Zalkyl, (@tdIe aﬂl)ox %ré hél@@'bn %()0-%1 akgy e At @embered heterocycllc group, oG HO
m Iri Uor O- (0]
Sonn 1A TR beerssaciyn R GG O% B B P s S s gradT To a
ﬁt ijr ri Elg @amsmlysubsmméd ayrbnmarlmdreJgfduplsfsbreonedfraﬂﬂﬁd@ehpasmpamCZamyl avr\mgs dded
roc
T 05 5CIIE o Bk Bt Bl Bty oot 3P BY b 0 et . 2. v
car bonat &seﬂebi@ﬂ'&rgcrtce Qﬁylnm)t:} alkdxyean helages; avalg CsCi, atkglgl @B- ®T14F or 6 hours

and then rq(l—;rlnﬁérrggh 8F&3 urpaﬁé?e?é’rgg ||c %rBﬁ)ﬁE:}”ICBEEn@?ﬁ? %ﬁﬁ’@{/eaﬁ ?&oé’t%tn@g a

phase separato acu uri chrf onat ogr aphy
on sil i caseddotad fragn D Orancszo%mamAthshtuteﬁd}yrwn@nmoeﬁ droupkeskledied frann | e

C) %8 51 GG HEOARS GoNER S e QK gbibtene): 7m0
278. 1 [Mﬁqpﬁﬂumtbbl@dleﬁnﬁLed‘WB at%ﬂ%&’@t aBepa GO STOBEMGNSR 5 of

benzyl 3, 3 3obNdd Il hydr oxy- 2- met hyl propyl car bamate Benzyl
3,3, 3- trlf{%o?occgdé k?g%gh}h met hyl propyl carbamat e ( g) was dissolved in
¢

2.t oparil’ a0 B Hpgetasray mtreaem@tpwdomghfﬂaﬁwww f@ﬂ?a@at%bqfapm c

condi ti ongembbrel |h8teF8b9§l%g Y- H@ié?@@@ﬁﬂ ?rbuﬁ%’m@@é’ oR@bHABIZuUMh&i T al cel
QJ-H 250 x 10 nmm i Egrp col umms cou%{p In serie
2 @

S011) 11 30PN IR SbICEIER SRS BbGa, PE RSP ISR B4 SAPRRNEN10 i / i n
Sanpl e codibettiiteatbly @Ae odmaéredsubstitdéntsibel@cted PORAMTH: halogen; aryl; 5- to 10-

membered heterocyclic group including one or more heteroatoms selected from N, O
and S; S(O),-aryl; S(0),-C4-Cs alkyl; C4-Cs alkyl optionally substituted by one or more
halogen atoms; C4-Cs alkoxy optionally substituted by one or more OH groups or C4-C,4
alkoxy; and C(O)OC;-Cs alkyl, wherein the aryl and heterocyclic substituent groups are
themselves optionally substituted by C4-Cs alkyl, C4-Cs haloalkyl or C4-Cg alkoxy.

Embodiment 3: The compound according to embodiment 1 or 2, wherein

R'is H; C4-C, alkyl optionally substituted by one or more halogen atoms; C;-C,
alkoxy optionally substituted by one or more halogen atoms; halogen; C¢-C14 aryl; -(Co-
C, alkyl)-3 to 14 membered heterocyclic group, wherein the heterocyclic group contains
at least one heteroatom selected from N, O and S; or -NR"'R™, wherein the aryl and
heterocyclic groups are each optionally substituted by one or more Z substituents.

Embodiment 4: The compound according to embodiment 1 to 3, wherein

R'is C4-C, alkyl optional substituted by one or more halogen atoms.

Embodiment 5: The compound according to embodiment 1 to 4, wherein
R'is -CH; or CF3.

107



I njection volume: 75pl First eluted peak: Rt = 6.94 mnutes (R)-benzyl
3,3,3-trifluoro-2-hydroxy-2-nethyl propylcarbanmate Second el uted peak: Rt =
8. 04 m nuwe=0(183ssenzyl 3, 3, 3-trifl uoro-2-hydroxy- 2- net r¢i/Ereappbwmas bamat e
(Stereochem stry confirmed by analysis of final conmpound prepared by
subsequent steps) Step 3: (S)-3-Amno-1,1,1-trifluoro-2-nethyl propan-2-ol
hydr ochl oride A m xture conprising (S)-benzyl
3,3,3-trifluoro-2-hydroxy-2-nmethyl propylcarbamate in EtOH(165 m ) was
punped t hrough a H Cube (hydrogenation reactor, 1-2 m/mn, 1 bar pressure,
RT) for 8 hours using a 10% pal | adi um on carbon catal yst cartridge. 1.25 M

HCl i n methipstiherdtB3Thatomp@mdadesting @ eMBodiinshtur @ opdswisdreinr ed for 30m ns.

The sol vent r ved in vacuo azeqtroping with CNto afford the title
ot oduct | ao a iRt B Bodlicr oRRRRET R0 R oIS e B PIBB IS ES . br 0ad) . 6. §
(1H, s), 3.0 (2H, s), 1.5 (3H, s). Alternatively, racemc

3-Amino-1_1 1-trif]upro-2-nethyl propan-2-ol. ¢ e,resolved into separate
anant | orer By B Sofod Rt R PR pREImE&. ReahER e o "or Lo tar tari c
acid in i soprdanadCldy, -@CHz0HY or -OGFer nedi ate S

2- Am nonet hyl-1,1, 1, 3, 3, 3- hexaf | uor o- propan- 2- ol
3,3,3-Trifluoro-2-(trifluoronethyl)-1, 2-propenoxi de(l g, 5.55 mmol) was
added t o Emeedimemd: Ioé aermprundfaceedieg isembedimeats oP at 3.ovhef@n 83isEl , 3 nl)
and di et { dmti | I Lon was stirred at
room terrpméll'rea@mgj EJI %Sﬁ e@ Ir?gﬂcﬂ%’(ﬂy %ﬁ%%’?éﬁﬁglsc?% Oﬁ)n%‘{rﬁ?%“&ﬂ’é&%”gsgar ated and and

t he aqueous portion was further extracted with diethyl ether (2 x 5 nl).

The conmbi BagLfhERY: CreaYRipeuNBE@oRideE cmitBHIMEIPP4, and sCRRGERAIR'as gd i n vacuo
(no heating) to afford the title conmpound as a white crystalline solid

whi ch wasiluggpieny thefierorzamethsiPheit iof 2 dadishipiorheayNVR (400 MHz, DVSO- d6)
signal s unassigned 6 4.20 (broad), 3.15 (s). Internediate T
3,3,3-Trifluoro-2-nethoxy-2-net hyl propan-1-anmne H2N< F 0 Step 1:

2. (3, 3, 3-EPPAATENG OoT b EATBAEHNS arear D8 b SRRAGTR ndll PridhereB Rifone A mi xt ure
conpri si ngyridyl3exzble] fyriofdite 3r fyyshorxandds Bpfidnglly subemytedayronsiot Motdz 99) ,

pht hali ¢ anhydride (1.039 g) and DIPEA (2.188 ml) in chloroform (30 m) was
heated atUP8RU$WU% 5 hours. After cooling to RT, the m xture was washed with
wat er and passed t hrough a phase separator. The organi c phase was reduced

to dryness. Th r,ud roduct rifl r ogy aphy. o sil i ca,

el uting i%m%od&g/oet ()1‘13‘89%)?0509%&9(\'\?%0@&9 E?A%rﬁtgoe(ﬁﬁ%@g’ ?’o@%ri %Wgﬁé'n[ i t'?é' pr oduct ;
1H NVR ( 406thjt4zpyrivliel boezaoy!-2iv) 1-61EHOR 1 [-Ditazofe;4-yi oBByr(cdBIp-1y)., 3.95 (2H, m,
1.36 (3H, s). Step 2:

2-(3,3,3-Trifluoro-2-nmet hoxy-2- met hyl propyl )i soi ndol i ne-1, 3-di one To a
stirri ng Eobegdinent 1@f The compound according to embodiment 1 to 11, wherein R'is Br, -

2- (3, 3, 3-¢yi fhpor -k - 2 t wSs®isndel vwdbane (250 ny,
0. 915 ] G O YEEATY RS R BoERH 4Bl B o2 8 af Cer 50
m nut es nAigMHgrPPhesw denqthyldenyridg, traeiiyol hi-Pi@soladdd Rxzav2rye € PYTeidier xt ur e
was left gfirring in aice-bath and allowed to warmto 25C over 3.5 hours.
The reaction was quenched with sat. NH4C and the m xture extracted with
DCM The organic extract was separated using a phase seperator and

puri fi cat EBodiyie®hino Mat @EMBEINY Sdo&ingi t6 ambelitehNgtd 12, ¥h8%iit R° HB%és 0- hexane

- Et OAc afforded the title product; 1H NVR (400 | t hanol -d4) 67.91 (2H,
3 2 e BHESRio Sicigariospio S ginidk TiEan S NETGI 45 halgloaD S a0 Ry 1 17
mn MBS miizo@d8. 10 [ M-H +; Met hod 2ni nLC v003.

Embodiment 14: The compound according to embodiment 1 to 13, wherein

R*is H or C;-C, alkyl optionally substituted by one or more halogen atoms;

R® is C;-C, alkoxy optionally substituted by one or more halogen atoms; -(CHy)m-
NR'’R'®; -(CH,)m-OR",0r OH;

R'is H, or C4-C, alkyl optional substituted with one or more halogen:;
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Step 3: 3,3,3-Trifluoro-2-nmethoxy-2-net hyl propan-1-am ne A m xture
conpri si ng

2- (3, 3, 3-woizb1wnasse4 2- met hoxy- 2- net hyl propyl ) i soi ndol i nePCTEPdI1008406272 Ny,
0.95 Mol ) and hydrazine (0.033 m, 1.045 mol) was stirred at 75C for 4
hours. After cooling to RT, the mxture was filtered and the filtrate was
concentrated in vacuo to afford the title product which was used w t hout
further purification (no characterisation data available). Fromthe
foregoing it will be appreciated that, although specific enbodi nents of the
i nventi on have been described herein for purposes of illustration, various
nodi fi cations migy 1w 2rade w t hout deviating fromthe spirit and scope of

the invention._Accordipgly, the invention is not limted exc as by the
eended ol o RIS B aariarats suP i Seais e e rBET HoRE G LA compounds
a(r:]cor dic ngalk(D(prt‘lcmalg\ﬁ_sdbsti&tdalby O[?ler Rlnwﬂ@_ hal‘agme . fbma;ld)l?r;k@ft;d@d@ hi -@Cl:olsal ts

t her eof rein:, Ai r : is . H - a opti ona

subst i tut%@ﬁ)g6 %}ﬁ'eordﬂé%‘g‘rag%%ﬁ%ewe@?%rﬁg;h“%é‘i ‘" L&%Wh?%&ﬁ%@ al>/kynyl ;

C3- C10 cyteratyclit groGp €Git6ins gtlkastloke hgleroatdii s€dctad kgin-NCH &8 8 ywethenaihky| ;
Cl-C8 al i I I tut , ns; hal ogen;
Sooreene. NegoR P8R UREbE bl i B iR, SloolRI AP B BB 8™ e ©

hal ogen asubsiyerss;06- C14 aryl; -(CO0-C4 al kyl)-C6-Cl4 aryl; -(CO-C4 al kyl)-3
to 14 nenber eds4 o {.Clr, i - i cont ai ns
Lo Toast one. norat Rl PodhEb RS it Ik P gmte 8P
CONR13R14MeRpered RAOCHHGENG System; o1 - < and COR2R15, wherein the cycl oal kyl ,

cycl oal kenyl, m@rafy rensydiedr RGN tatborDaBMB o Rhigh BRGRrORSIMNAS | Substi tut ed
by one or nore Z substituents; o
membered heterocyclic ring system containing one or more heteroatoms selected from

N, O and S, wherein the ring system is optionally substituted by one or more Z
substituents;
R'" and R are each independently H; or C;-C4 alkyl optionally substituted by

one or more halogen atoms.

Embodiment 15: The compound according to any proceeding embodiment, wherein

R%is H;

R*is H or Me;

R*is H;

R®is -(CH.)n-NR"R'®; -(CH,)-OR; or OH:;

mis 0, or 1;

R’is H;

R® is C4-C4 alkyl optionally substituted by one or more halogen atoms; or

R® and R°® together with the carbon atoms to which they are bound form a 5 to 6
membered heterocyclic ring system containing one or more heteroatoms selected from
N, O and S, wherein the ring system is optionally substituted by one or more Z
substituents; and

R' and R" are each independently H; or C;-C, alkyl optionally substituted by

one or more halogen atoms.

Embodiment 16: The compound according to any proceeding embodiment, wherein
R%is H;
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R2 is C1-C4 haloal kyl; R3, R4 and R4a are each independently H or Ci1-C8

al kyl optionally substituted by one or nore hal ogen atons; R5 and R6 are
each i ndeporrdentibgpaH, C1- C8 al kyl optionally substitut e@CibEPRII/06403810r €

hal ogen atons; C2-C8 al kenyl; C2-C8 al kynyl; C3-Cl10 cycl oal kyl; C5-C10

cycl oal kenyl; C4 al kyl -C3-C8 cycl oal kyl; Cl1-C8 al koxy optionally
substituted by one or nore hal ogen atons; OH CN, hal ogen; -(CO0-C4

al kyl)-C6-Cl14 aryl; -(CO-C4 alkyl)-3 to 14 nenbered heterocyclic group,
wherein the heterocyclic group contains at | east one heteroatom sel ected
fromN, O and S; or -(C0-C4 al kyl)-0O2R15, wherein the cycl oal kyl,

cycl oal kenyl , R4£Roeeal kyl ) - C6-Cl4 aryl and -(C0-C4 alkyl)-3 to 14
menbered heterggyclic group groups are each optionally substituted by one
or nore Z substiténts; or R5 and R6 are each i ndependently a group of the
formul a: ( CHR s NR7RESor ai: R5 and R6 are each i ndependently a group of
the formnul a: CH2) 4: ar R4 and, R5 together with the carbon atonms to
wht cht ey ar & ToGHG- PRItRLoTy OB ILERLA AR ot by Rert T R Sieyst em or R
and R6 t oget heR® andtRf todegher avithdime edrborsatbms Whivbibh tHegarabaunddomda bdo a 5 to 8
menber ed ' 1,g: . [ ter | ring
system coﬁ%?%:éﬁB‘L’{gﬁotacgllg’r%qwg)réz&%g}tcgbtga g %n%sozlr@??ﬂ%teﬁ Bowsf\feel%?%ﬁad , Wherein
t he ring NyQeedSi wherpinitomend systanbistoptionady stlystitutes lyr oneorendfe €ubst i t uent s;

R4, R5 ar%b%u&ﬁ&%‘ﬂh all be the sane; mis 0, 1, 2 or 3; Rs, Rl1l, R13 and
R17 are eac mﬂe’pendently H, 01-08 al kyl optionally substituted by one or
nore hal ogen dt6aRd RGFregachipdensapently Hoor C(-G1 athy aptigsally samstitgedtie| oal kyl ;
R9, R10, &RE%r iRt halbden atih8. and . -. 18 are each independently H 01-08 al kyl
optionally substituted by one or nore hal ogen atons; 02-08 al kenyl; 02-08
al kynyl; 03-010 cycl oal kyl; 05-010 cycl oal kenyl; -01-04 al kyl - C3-C8

cycl oal kyEmbodifent04: fh&kydmpdudd @élbrdihy to ardproddddng4ianh kilereid t 0 14 nenber ed

het er ocyclic q&qu , Wherein the heterocyclic group contains at |east one
het er oat om sel'®c¢t&d fromN, 0 and S, wherein the cycloal kyl, cycl oal kenyl,
aryl and het erRfeygloyMegr oups are each optionally substituted by one or nore
Z substituent Sp1a Q.
Is H;

R®is -NR"R"; or OH;

R® is C;-C, alkyl optionally substituted by one or more halogen atoms; and

R' and R" are each independently H; or C;-C, alkyl optionally substituted by

one or more halogen atoms.

Embodiment 18: The compound according to embodiment 1 to 13, wherein

R%is H;

R*is H;

R* and R® form an oxo group;

R®is C4-C, alkyl optionally substituted by one or more halogen atoms; C-Cy4
alkoxy optionally substituted by one or more halogen atoms; phenyl; or 5 to 6 membered
heterocyclic group, wherein the heterocyclic group contains at least one heteroatom
selected from N, O and S, wherein the phenyl and heterocyclyl groups are each
optionally substituted by one or more Z substituents.

Embodiment 19: The compound according to embodiment 1 to 13 or 18, wherein
R%is H;
R*is H;

110



R8 and R9, Rl11 and R12, R13 and R14, and R17 and R18 together wth the
nitrogen atomto which they are attached may forma 4 to 14 nenbered

het er ocycWocograsge4opti onal |y substituted by one or nor @CT/EPalsos408ents; Z
is independently CH, aryl, O-aryl, benzyl, O-benzyl, 01-08 al kyl optionally
substituted by one or nore OH groups or NH2 groups, 01-08 al kyl optionally
substituted by one or nore hal ogen atons, 01-08 al koxy optionally
substituted by one or nore OH groups or 01-04 al koxy, NR18(S02)R21,

(S02) NR19R21, (S02)R21, NR180(0)R21, C(0)NR19R21, NR180(0) NR19R21,

NR18I ,'-..(0)OR19, NR19R21; C(0)OR19, C(0)R19, SR19, OR19, oxo, ON, N2,
hal ogen or a aq%@]dmf@m{meéﬂdgrb@ erocyclic group, wherein the het erocyclic
group cont ai ns_at hﬂ" teroa uzqr;a(sel ect ed from N, 0 and R19 and

R21 are each |r?’1d%8é Wa?'(:f“?%' by onecos regse paloprhptR(s: of
al koxy- 0Mlﬁl#euaItH@/ﬂ)hen@OQo@ti%naﬂ;}@db)smareyIby@péloormafel Z{s@udamtehﬁsut ed by one or

ot ST O5PS S 8T Rede Rl bt e Bloapvigady sotiuisdity SRR oun

i ncl udi nggrouyss GUNHW@JpIseCeCoalkyjrmptlmlllyesmhsdtutaddmd\d,ecﬁ)nwneihﬁogegmtomaal |y

and- o( 0) 01 oe PRSP RorAIR bR, S SR o ST od by oneor
more gr oup®) ©8I19e6(©)cﬂi‘fﬂﬁﬁ@l\l©6habgm 01- 06 al koxy and hal ogen; and (00-04
al kyl) - 0-3- 10 14y dTE i Q?R?LEEIBQIF dr(bdﬁt; %ﬁ@% %Pg}ﬂ@%ﬂ i€ group

i ncl udi ng one or nore oat 0 te optionally
subst i t ut 3yl Bie Qjﬁ@nailvsmt@t@dwpéa@@ﬂr@ct ed from hal ogen, 01-06 al kyl or
0(0)01-06 al kyl; wherein the alkyl groups are optionally substituted by one
or nore hal ogen atons, 01-04 al koxy, 0) NH2, C(0)N HO1-06 al kyl or

C( 0) N( 01-Frabeimenty2d: Tl cqRRPUAF @egRsding Hg%ﬂmmwtﬂﬁoﬂﬁér e Eortﬂgé’t'i‘e@ﬂrbm to

whi ch they attgighgd forma 5- to 10- nenbered heterocyclic group, the
het er ocyclic ﬂ@gup including one or nmore further heteroatons selected from
N, O and S, t Pt erocyclic group being optionally substituted by one or
mor e substitua{ﬁaquélf@;@t@fdoidgmm@—l hal ogen aryl; 5- to 10- nenbered

het er ocyclic i.nc| udi n et er oat selected fromN, 0O and
S S0y B aryt By 5l gk ety B Sy S e PaREFT 00 e ed by one
or nore harhejgemeamrwmyl is Gmméllyeédbemytedmlooear MprelebstIstumuh’ed by one or nore
OH groups or | and

het erocyclic %'Bsrfdep Ogetnybrcg{}g %pé&ko%lﬁ(ssgﬁstlﬁgtegg § r|n9 es@bosgteﬁt uted by
01- 06 al katbms,0-Qalkeedy oah&lggeror 01- 06 al koxy. Errbodl ment 2: The conpound of
Formula | R4 Rl 2R3 ANH2 or pharnaceutically acceptable salts thereof,

wherein: Ais Nor CR4a; Rl is H 01-08 alkyl optionally substituted by one
or nore hahbeimeritZdnthe cam@Ring lakeaiging taogmiggliragkyirig 113, @®reinthecycl oal kyl ;

05- 010 cyg hh@@’rbpr%&éﬁﬁéd ogﬁmg}qcl oal kyl; 01-08 al koxy optionally
substi t ut ed by one or nore a ogen at ons; hal ogen; SO2NRBR9; S02R18;

S-01-08al kyl optionally bstituted by one or nore hal ogen atons; S-06-014
I R101

or a pharmaceutically acceptable salt thereof,
wherein,

R is selected from the following:
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aryl; ON; NR11R12; C(0)NR13R14; NR13SO02R15; NR130(0)R15, 002R15, -(00-04

al kyl )-06- 014 aryl; or -(00-04 alkyl)-3 to 14 nenbered heterocyclic group,
wher ei n twWe 2hats’9gycl i c group contains at | east one hePerFERtatios®bect ed
fromN, O and S; wherein the cycloal kyl, cycloal kenyl, aryl and

het er ocycl yl groups are each optionally substituted by one or nore Z
substituents; R2 is Cl-C4 haloal kyl; R3 and R4a are each independently H or
Cl-C8 al kyl optionally substituted by one or nore hal ogen atonms; R4 is H,
or 01-08 al kyl optional substituted with one or nore hal ogen; R5 is
-(OH2) m NR17R18, -(OHR2)m OR ; 01-08 al koxy optionally substituted by one or
nore hal ogen atons; -(00-04 al kyl)-002R15; -(00-04 al kyl)-08-014 aryl or -3
to 14 nenbered heterocyclic oup, wherein thS%Zeterocyclic group contai ns

at | east on er ogt@m sel ec from®s 0 andR8~wherets the - (00-04
al kyl)-08-012 ary)and - (00-02 al ) -3 to 14 enbgred heterocyclic group
are each opti |y ubstitutengW 0 or nore é bsh\jtuents; R6 is 01-08

al kyl optionall’y substituted by one or nore hal é@n atons; 03-010
cycl oal kyl; -01-04 al kyl -03-08 cycl oal kyl ;» 01-08 al koxy optionally
substituted by one or nore hal ogen atons; OH;, ON;, hal ogen; -(00-04

al kyl)-08-0 or_-(00- alkyl)-3 to 14 qpqpered et erocyclic group,
wherein the iI3c gro t airis 3at Ieé%t Gt oat om sel ect ed
fromN, 0 dn ; erein th Kyl , cycl o&l ken -04

al kyl )-08-014
are each optionally substituted by one or nore Z substituents; or R6 is H,
and R5 is -(OH2) m NRL7R18, -(OH2) m OR , C1-C8 al koxy optionaflly substituted
by one or nore hal ogen atons; -(00-04 al kyl)-08-014 aryl; -(00-04 al kyl)-3
to 14 menbered heterocyclic group, wher &n t he heterocyclic group contains
at | east one heteroatom sel ect 0 70 and S; or -(0Q-04 al kyl)-002R15,
wherein -(0 08- 014 aryl d -(00-04 - 14 nmenbered

het er ocycl i©€5gr ou \onal | y S@bstit{ited By one or nore Z
substituents; or and/R6 togeth with the carbon ajons t/o which they are
bound forma 3 to ered carbodyclic ring system and R5 toget her
forman oxo group (0=0) and R6 is C1-C4 al kyl optionally substituted by one
or nore hal ogen atons; Cl-C4 al koxy optionally substituted by one or nore
hal ogen atons; -(00-04 al kyl)-08-014 aryl; or -(00-04_al kyl)-3 to 14

menbered heterocyclic group, ein the heterocy oup contai ns at
| east one h el ectedsfxomY, 0 and aryl and
het er ocycl yte gro areNeach optiondl |y subsii§ ut e or nore Z

substituents; or and /R6 together yth the carbon| at to which they are
bound a 5 to 8 ne
het eroatons selected fromN, 0 and S, wherein the ring systemis optionally
substituted by one or nore’ Z substituents; or R4 and R5 and’ R6 toget her
with the carbon atons to which they are bound forma 5 to 8 nenbered

het erocyclic ring system containing one or ons | ected from
N, 0 and S, rein the ring,systemi gropti ofidly bstiti@ed by one or
nore Z subsBQ}ue T R is aﬁlor 8 al kyl optional substituted with one
or nore hal ogen; is 0, 1, 27or 3 , -11, R13 a R17 are each

i ndependently H, (1-08 al kyl optiopally substituted Dyyore or nore hal ogen
atons, 03-010 cycloal kyl or -(01-04 al kyl)-C3-C8 cycl oal kyl ;

o—

/% /\/Ko 2;N><CF3 }1/HO><CF3

CF3
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R9, R10, R12, R14, R15, R16 and R18 are each independently H, 01-08 al kyl
optionally substituted by one or nore hal ogen atons; 02-08 al kenyl; 02-08
al kynyl ; WB-2011011889¢1 oal kyl ; 05-010 cycl oal kenyl ; -01- 04 Pprarkpr2e1085088
cycl oal kyl; -(00-04 al kyl)-08-014 aryl; or -(00-04 alkyl)-3 to 14 nenbered
het erocyclic group, wherein the heterocyclic group contains at |east one
het eroatom sel ected fromN, 0 and S, wherein the cycloal kyl, cycloal kenyl,
aryl and heterocyclyl groups are each optionally substituted by one or nore
Z substituents; or R8 and R9, Rl11 and R12, R13 and R14, and R17 and R18
together with the nitrogen atomto which they are attached may forma 4 to
14 menbered heterocyclic group optionally substituted by one or nore Z
substituents, Zis |ndependently H, aryl, O-aryl, benzyl, 0-benzyl, 01-08
al kyl optio st uted by one or more OH g NH2 groups, 01-08
al kyl optiofally bstituted by one or nore hgft gt ons, 01-08 al koxy

- 04 al koxy,

optionally su d by one or nore OH grou

NR18( S02) R21, 02)NR19R21, (S02) R2 0) NR19R21,

NR180( 0) NR19R2 NR18! _, ' -..(0)OR19, - NRTOR2Y, QJOR19, 0(0)R19, SR19,
OR19, oxo, ON, nbered heterocyclic group,

wherein the hetelg | east one heteroat om sel ected

fromN, O and S; ) ependently H, Cl1-C8 al kyl; C3-C8

cycl oal kyl ; C1- pl kyl )-aryl optionally

substituted by one or ngre groups selegted frpm Cl-C6 al kyl, 01-06 al koxy
R het erocyclic group, the

het er ocycl i ¢ group i ncl ud

S, optionally substituted by one or nore groups sel ected from hal ogen, oxo,

01-06 al kyl and 0(0)01-06 al kyl ;" (00-04 al kyl)-0-aryl optionally

substituted by one or nore groups selected fromO01-06 al kyl, 01-06 al koxy

and hal ogen; and (00- 04 |)- 0-3- to 14- nenbered heterocyclic group,

i Hi ng one or nore heteroatons selected fromN, O

gd by one or nore groups sel ected from hal ogen,

0 | ; wherein the alkyl groups are optionally

S s halogen atonms, 01-04 al koxy, C(0)NH2,

C(0) NHC1- 06 al kyl [or C(O)N(01-06 al kyl)2; or R19 and R21 together with the

nitrogen atomto \ ich they attached forma 5- to 10- nmenbered heterocyclic

group, the het i C group i ncl udi ng one further heteroatons
sel ected from 0 angd S, the heterocyclic group bging optionally
substituted by one or| nore substituents sel gcted from OH hal ogen; aryl; 5-

01- 06 al kyl
substi t ut ed”b

to 10- menber etk het cyclic group | udi_n~one nore het er oat ons
selected fromN, "0"and S; S(0)2- 2-01~06 al kyl; 01-06 al kyl
optionally substituted by one or nore hal ogen atons; 01-06 al koxy
optionally substituted by one or nore OH groups or 01-04 al koxy; and
0(0) 001-06 al kyl, wherein the aryl and heterocyglic substituent groups are
t hensel ves optional |y substtguted by 01-06 a Q1- 06 hal oal kyl or 01-06
al koxy. Enbodi nent 3:| The cofrpound according to enfjodi ment 1 or 2, wherein
Rl is H 01<04 alkyl bptionally sufstituted |[py onelfor nore hal ogen atons;
01- 04 al kox titute Qore” hal ogen at ons; hal ogen;
06- 014 aryl7 )-3 to 14 nbered helerocyclic group, wherein
the heterocyclic ¢group contains at |east|one heteroatomselected fromN, O
and S; or -NR11R wherein the arylei%d Qbserocyclic groups are each
optionally subsfti by one or tituents. Enbodi ment 4: The
conpound according to enbodinent 1 to 3, wherein RL is 01-04 al kyl optional
substituted by one or nore hal ogen atons. Enbodi ment 5: The conpound
according to enbodinent 1 to 4, wherein RL is -CH3 or CF3. Enbodi nent 6:
The conpound according to enbodinent 1, 2 or 3, wherein RL is 01-04 al koxy
optional substituted by one or nore hal ogen atons. Enbodi nent 7: The
conmpound according to enbodinment 1, 2, 3 or 6, wherein Rl is -QOCH3,

- OCH2CH3 or -0CF3. Enbodi nent 8: The conpound according to enbodi nents 1, 2
or 3, wherein RL is aryl, wherein aryl is phenyl optionally substituted by
one or nore Z substituents, 13




Enbodi ment 9: The conpound according to enbodinent 1, 2, 3 or 8, wherein Rl
is 4- fluorophenyl, 4-chloro-2-nethyl phenyl, or 2,4-dichlorophenyl.

Enbodi mrerw02011/1iB8®4conpound accordi ng to enbodi nent 1, PCOEP311MM®BEI N R1
is pyridyl, oxazole, pyrrolidine or pyrazole and is optionally substituted
by one or nore Z substituents. Enbodi ment 11: The conpound according to
enbodi nent 1, 2, 3 or 10, wherein RL is 1- nmethyl-4-pyridyl, oxzaoyl-2-yl,
1- net hyl - 1H pyrazol e-4-y1 or pyrrolidin-1yl. Enbodi nent 12: The conpound
according to enbodinent Ito 11, wherein RL is Br, - CH3, -CF3, -00HS,

- O0H20H3, -O00F3, 4-fluorophenyl, 4-chloro-2-nethyl phenyl, 2,4-

di chl orophenyl, 1-nethyl-4-pyridyl, 1-nethyl-1H pyrazole-4-yl,
oxzaoyl-2-yl, or pyrrolidinlyl. Enbodi nent 13; e conmpound according to
enbodiment 1 to 12, wherein R5 provides a hgferoat®ntwo carbons fromthe
am de nitrogen, wherein the heteroatomis oxygen or| nitrogen. Enbodi nent

14: The conpound accoréf'n enbo8i 13, erein R4 is Hor C1-C4
al kyl optionally substitutedyby ope%or en at ons; R5 is
Cl-C4 al koxy optional]y substituted b nor e hal ogen at ons;

-(CH2) T\Ri 7 ~ ( da~- or OH R or Cl-C4 al kyl optional
substitutedwth e or re hal ogen; 0, 1 or 2 R6 is 01-04

al kyl optionally sipstituted by one « hal ogen atons; 01-04 al koxy
optionally substituted by one or nore hatogen atons; OH, ON, hal ogen;
-(00-04 alkyl)-06 aryl; or -(00-04 alkyl)-5 to 6 nmenbered heterocyclic
group, wherein the het cyclic group contains at | east one heteroatom
selected fromN, O d S, “pherein the aryl and h (flyl groups are each
optionally substitufed by ¢ne or nore Z substituents; 0 R4 and R6
toget her whth the cgrbon ajons to which they ar

menber ed b 7 C N systeny or

carbon atons t ich they are bound £ 3Fto menbered heterocyclic ring
syst em cont ai Al ng\one or nore heteroatonsrSel ecthed fromN, 0 and S, wherein
the ring systemis optionally substituted by oneg or nore Z substituents;
R17 and R18 are each independently H or |[01-04 &l kyl optionally substituted
by one or nore hal ogen atons. Enbodi nent N e conmpound according to any
proceedi ng enbodi nent, wherein R3 is H;

N
8 5
o

N
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R4 is Hor Me; RAais H R5is -(OH2) mNRL7R18; -(OH2) mOR ; or OH mis O,
or 1; R is H R6 is 01-04 alkyl optionally substituted by one or nore

hal ogen awoOr?811/108894 R5 and R6 together w th the carlpol/ERR@T®54088 Whi ch
they are bound forma 5 to 6 nenbered heterocyclic ring system containing
one or nore heteroatons selected fromN, 0 and S, wherein the ring system
is optionally substituted by one or nore Z substituents; and R17 and
R18 are each independently H, or 01-04 al kyl optionally substituted by one
or nore hal ogen atons. Enbodi nent 16: The conpound according to any
proceedi ng enbodi ment, wherein RBis H R4 is Hor Me; Rlais H R5is
-NR17R18; or OH, R6 is 01-04 al kyl optionally substituted by one or nore
hal ogen atons; or and R6 together with the carbon atons to which
t hey are bound forma C ring system containing
one or nore heteroatojrs selegted fromN, O wherein the ring system
is optional by _substi tyted byl one q% uents; and R17 and

R18 are ea
or nore hal ogen
proceedi ng cl ai

D

g

, or

Embodiment 22: The compound according to embodiment 21, wherein

R3is H;
?i CF 2 CF
\\\\
HO®  H HO H
R101
%% CF,
e
CFs CFs /’\::>‘:::
HO o' % \
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R3is H R4is Hor Me; Rlais H R5is -NRL7rcr-s18; or OH R6 is
01-04 al kyl optionally substituted by one or nore hal ogen atons; and R1l7
and R18 awe 2ench3smdependently H or 01-04 al kyl opti onaCIrEPsUbasiBRIt ed by
one or nore hal ogen atons. Enbodi nent 18: The conpound according to

enbodi nent Ito 13, wherein RB3is H Rlais H R4 and R5 forman oxo group;
R6 is 01-04 alkyl optionally substituted by one or nore hal ogen atons;

01- 04 al koxy optionally substituted by one or nore hal ogen atons; phenyl;
or 5to 6 nenbered heterocyclic group, wherein the heterocyclic group
contains at |east one heteroatomselected fromN, 0 and S, wherein the
phenyl and hetergcyclyl grgups are each optionally substituted by one or
nore Z substitqug§. iment 19: The conpound according to ermbodi ment
[to 13 or 18, wherein isH Rlais H R4 and R5 forman oxo group;

R6 is 01-04 al kyl i onakky substituted by one or nore hal ogen atons; or
phenyl, wherein the phenyl Is optionally substituted by one or nore Z
substituents; Z is independently OH 01-04 al kyl optionally

substi t ut or. H2 .ar -04 al kyl optionally
substitut%ﬂb%%“gﬁg3oJhggéﬁpﬁ%%%%%ﬁ%gpgéngéTgﬁﬁHgﬁ%€§¢mbptionalIy
substituted byR'Gs#H; or more OH groups or 01-04 al koxy, C(0)OR16, C(0)R16,

OR16, ON, or hal ogen; R16 is H, 01-04 al kyl; 03-06 cycl oal kyl; or
01- 04 al koxy-01-04 ﬁlkyl,owherein al | al kyl jare optionally sufstituted with
hal ogens. /%:’Qmmili_:;7 ;2‘ ;%;jk\\x// i
0
R101 |S
oo K
/'%2 ;11&
0
o)
N
/
OH OH :51 0
X X
o~
, , , Or
o~

Embodiment 24: The compound according to embodiment 21, wherein
R%is H;
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Enbodi ment 20: The conpound according to enbodinent Ito 13 or 18 to 19,
wherein RB3is H R4ais H R4 and R5 forman oxo group; R6 is 01-04 al kyl
opt i onal Iwo=0tistiBgout ed by one or nore hal ogen atons; or PpinargéL1/o94v8s ei n t he
phenyl is optionally substituted by one or nore Z substituents; Z is

i ndependently, 01-04 al kyl optionally substituted by one or nore hal ogen
atons, 01-04 al koxy or hal ogen. Enbodi nent 21. The conpound according to
enbodi ment 1to 13, wherein the compound is represented by forrmula I, O
RINR1ol R3 F3CANH2I 1 or a pharmaceutically acceptable salt thereof,

wherein, R101 is selected fromthe follow ng:

‘E@ CF3 “LLL CF3
/ />< p /><
H,N HO CF,4
R101 |S

S F
8
e

j 2N

J

J

ks
N
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0 , O Enbodi nent 22: The conpound accordi ng to enbodi nent 21,

wherein R3is H
WO 2011/113894 PCT/EP2011/054038

}«LX
/Kxo

A\(@
>

NG

X

O—__

O
T\
T YT

Embodiment 25: The compound according to embodiment 21, wherein
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R101 is orHOCF3 Enbodi nent 23: The conpound according to enbodi nent 21,
wherein R3is H Rl0l1 is )22 O 0 Enbodi nent 24: The conpound

accor di ngvoaoanssd4nent 21, wherein R3 is H; PCT/EP2011/054038
R%is H;
E
/o
\:@ }i
i !
R s : ,

/2
or

Embodiment 26: The compound according to embodiment 1 to 13, wherein

R%is H;

R is -(C;-C; alkyl)-5 to 10 membered heterocyclic group, wherein the
heterocyclic group contains at least one heteroatom selected from N, O and S, wherein
the aryl and heterocyclyl groups are each optionally substituted by one or more Z
substituents.

Embodiment 27: The compound according to embodiment 21 or 26, wherein
R%is H;

R is

Embodiment 28: The compound of formula Il
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R101 is 0 , or Enbodi nent 25: The conpound according to
enbodi nrent 21, wherein R3 is H,

WO 2011/113894 PCT/EP2011/054038
0
R4
R N
I A N R6
I
3 X
Z R ~pb5a
R? A NH, R

1]
or pharmaceutically acceptable salts thereof, wherein:
Ais N or CR*,
XisNRYor O;
R' is C-Cs alkyl optionally substituted by one or more halogen atoms; C3s-C+o cycloalkyl;
-C4-C, alkyl-C5-Cg cycloalkyl; C4-Cs alkoxy optionally substituted by one or more halogen
atoms; halogen; CN; NR''R'%, C(O)NR™R™: NR*C(0)R™, CO,R™, -(Cy-C, alkyl)-Cs-C14
aryl; or -(Co-C, alkyl)-3 to 14 membered heterocyclic group, wherein the heterocyclic
group contains at least one heteroatom selected from N, O and S; wherein the
cycloalkyl, aryl and heterocyclyl groups are each optionally substituted by one or more Z
substituents;
R?is C4-C4 haloalkyl:
R® and R* are each independently H or C;-Cs alkyl optionally substituted by one or more
halogen atoms;
R*is H, or C4-Cg alkyl optional substituted with one or more halogen;
R is H, C;-Cs alkyl optional substituted with one or more halogen, -(Co-C, alkyl)-Cs-C 14
aryl or -3 to 14 membered heterocyclic group, wherein the heterocyclic group contains at
least one heteroatom selected from N, O and S; wherein the -(Co-C, alkyl)-Cs-C14 aryl
and -(Co-C, alkyl)-3 to 14 membered heterocyclic group are each optionally substituted
by one or more Z substituents;
RYis H, C4-Cs alkyl optional substituted with one or more halogen, -(Cy-C4 alkyl)-Cs-C14
aryl or -3 to 14 membered heterocyclic group, wherein the heterocyclic group contains at
least one heteroatom selected from N, O and S; wherein the -(Co-C, alkyl)-Cs-C14 aryl
and -(Co-C, alkyl)-3 to 14 membered heterocyclic group are each optionally substituted
by one or more Z substituents;
R® is C4-Cs alkyl optionally substituted by one or more halogen atoms; C3-C1o cycloalkyl:
-C4-C, alkyl-C5-Cg cycloalkyl; C4-Cs alkoxy optionally substituted by one or more halogen
atoms; OH; CN; halogen; -(Co-C, alkyl)-Cs-C+4 aryl; or -(Co-C4 alkyl)-3 to 14 membered
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R101 is O or Enbodi nent 26: The conpound according to enbodinment Ito 13,
wherein R3is H R101 - is (01-02 alkyl)-5 to 10 nenbered heterocyclic
group, whwepenn/tbs4het erocyclic group contains at | east POMEPR@EAFMA% oM
selected fromN, 0 and S, wherein the aryl and heterocyclyl groups are each
optionally substituted by one or nore Z substituents. Enbodi nent 27: The
conpound according to enbodi nent 21 or 26, wherein R3is H Rl0l is

Enbodi ment 28: The conpound of forrmula Il Rl R3 RZANH2

heterocyclic group, wherein the heterocyclic group contains at least one heteroatom
selected from N, O and S; wherein the cycloalkyl, cycloalkenyl, -(Co-C,4 alkyl)-Cs-C44 aryl
and -(Co-C, alkyl)-3 to 14 membered heterocyclic group are each optionally substituted
by one or more Z substituents; or

R* and R® together with the carbon atoms to which they are bound form a 3 to 8
membered carbocyclic ring system; or

R and R® together with the atoms to which they are bound a 5 to 8 membered
heterocyclic ring system containing one or more heteroatoms selected from N, O and S,
wherein the ring system is optionally substituted by one or more Z substituents; or

R and RY together with the atoms to which they are bound a 5 to 8 membered
heterocyclic ring system containing one or more heteroatoms selected from N, O and S,
wherein the ring system is optionally substituted by one or more Z substituents;

R' and R™ are each independently H, C;-Cs alkyl optionally substituted by one or more
halogen atoms, C3-C4o cycloalkyl or -(C4-C4 alkyl)-C5-Cg cycloalkyl;

R R, and R"™ are each independently H; C,-Cs alkyl optionally substituted by one or
more halogen atoms; C,-Cs alkenyl; C,-Cg alkynyl; C3-C1o cycloalkyl; Cs-C1q cycloalkenyl;
-C4-C, alkyl-C3-Cg cycloalkyl; -(Co-C4 alkyl)-Ce-C14 aryl; or -(Co-C,4 alkyl)-3 to 14
membered heterocyclic group, wherein the heterocyclic group contains at least one
heteroatom selected from N, O and S, wherein the cycloalkyl, cycloalkenyl, aryl and
heterocyclyl groups are each optionally substituted by one or more Z substituents; or
R and R™, and R and R"together with the nitrogen atom to which they are attached
may form a 4 to 14 membered heterocyclic group optionally substituted by one or more
Z substituents;

Z is independently OH, aryl, O-aryl, benzyl, O-benzyl, C,-Cs alkyl optionally substituted
by one or more OH groups or NH, groups, C4-Cs alkyl optionally substituted by one or
more halogen atoms, C;-Cg alkoxy optionally substituted by one or more OH groups or
C1-C4 alkoxy, NR'™(S0,)R?", (SO,)NR™R?', (SO,)R?', NR'®C(O)R?", C(O)NR'"R?,
NR"C(O)NR™R?', NR'®C(0O)OR", NR"R?!, C(O)OR", C(O)R", SR™, OR™, oxo, CN,
NO,, halogen or a 3 to 14 membered heterocyclic group, wherein the heterocyclic group
contains at least one heteroatom selected from N, O and S;

R and R?' are each independently H; C;-Cs alkyl; C5-Cs cycloalkyl; C4-C, alkoxy-Cq-Cs4
alkyl; (Co-C4 alkyl)-aryl optionally substituted by one or more groups selected from C4-Cq
alkyl, C4-Cs alkoxy and halogen; (Co-C4 alkyl)- 3- to 14-membered heterocyclic group,
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RA R6 X----Ra Il or pharmaceutically acceptable salts thereof, wherein:
Ais Nor CR4a; Xis NRY or 0; RL is 01-08 alkyl optionally substituted by
one or nowe 2hdlagen at ons; 03-010 cycl oal kyl ; -01-04 al legirAP3010854038
cycl oal kyl; 01-08 al koxy optionally substituted by one or nore hal ogen
atons; hal ogen; ON, NR111- C(0) NR13R14; NR13c(0)R15; 002R15; - (00-04

al kyl )-08-014 aryl; or -(00-04 alkyl)-3 to 14 nmenbered heterocyclic group,
wherein the heterocyclic group contains at | east one heteroatom sel ected
fromN, O and S; wherein the cycloal kyl, aryl and heterocyclyl groups are
each optionally substituted by one or nore Z substituents; R2 is 01-04

hal oal kylthe R@mw&de%memm&ma%@ém% 8éleddd ﬁ&nzﬂ kydnopt i onal 'y
substituted hal ogen at ons 8 aI @’/' opt i onal

SUbeti 1 Ur@tiondyRUB B BY Sr i Rete guthip RalaciEd o alodsR. oxET.Copl e

i zbst |mt3 ute) m Chalkyle( o;a;cgmya maﬂyom}gq]@nnalw(smﬁstﬂﬂteabyyhé oﬂﬂo:@]gfiowsyl or -3to
ne er ero | (0] erel,n, the et rou cont ai ns at

aant oreedt B B bROE Sk pidR AR idgef 45 G EE AR E 88004

al kyl ) - 08wmérbderad Yeteaorgclic(dd@) thedlekgrbdyclc groufd dhclsimenedr imeteehraimyatbms gr oup

h H,
01 00 o RAanfo X, SRR U AP Yr oy TG Br fofd Bhod uilliei iRl ! o
al kyl ) - 08aidgenaCyCe alkyl-08C{©@) Clﬁerwwbwhewlrhfeeerk&kg}gwnscargppmallwmere| n the

Eet%ifé.%db%ﬁg‘re%ﬁ%ﬂ‘ BBt S5 e IR SR PP L, ©

menber ed HEHEINErEsiatkygs 6Up are each opt| onal |y substituted by one or nore
Z substi tN@@héRzﬂé%étﬁemeﬁe ﬁlltrg%!én &8&1&8%%%%@%&%%’3@&9@ or more

hal ogen at ons cycl oal kyl’-03-08 cycl oal kyl; 01-08
al koxy odi‘?’@ﬁ%f?ﬂPeﬁﬂ%@”ct@m@dtweéﬁi%cy@m QfBWé'”ﬁ%iFj@gé’ﬁeﬁf BRES futther ON;
hal ogen; ndiétaBthsakle¥iel 1081013 and Bl the Peterd§Bicflod taihg optiohQyl4 nenber ed

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),-aryl; S(0),-C4-Cs alkyl; C4-Cs alkyl optionally substituted by one or more
halogen atoms; C4-Cs alkoxy optionally substituted by one or more OH groups or C4-C,4
alkoxy; and C(O)OC;-Cs alkyl, wherein the aryl and heterocyclic substituent groups are
themselves optionally substituted by C4-Cs alkyl, C4-Cs haloalkyl or C4-Cg alkoxy.

Embodiment 29: The compound according to embodiment 28, wherein

Ais N or CR*,

XisNRYor O;

R'is C-C, alkyl optionally substituted by one or more halogen atoms; C+-C, alkoxy
optionally substituted by one or more halogen atoms; halogen; -(Co-C, alkyl)-Cs aryl; or -
(Co-C, alkyl)-5 to 6 membered heterocyclic group, wherein the heterocyclic group
contains at least one heteroatom selected from N, O and S; wherein the cycloalkyl, aryl
and heterocyclyl groups are each optionally substituted by one or more Z substituents;
R?is C4-C4 haloalkyl:

R®and R* are H;

R*is H, or C4-C4 alkyl optional substituted with one or more halogen:

R is H, C;-C, alkyl optional substituted with one or more halogen, -(Co-C, alkyl)-Cs aryl
or -5 to 8 membered heterocyclic group, wherein the heterocyclic group contains at least
one heteroatom selected from N, O and S; wherein the -(Co-C, alkyl)-Cs aryl and -5 to 8
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het erocyclic group, wherein the heterocyclic group contains at |east one
het eroatom sel ected fromN, 0 and S; wherein the cycloal kyl, cycloal kenyl,
-(00-04 awkyb)y10889914 aryl and -(00-04 al kyl)-3 to 14 meciv@apred1/oet08s ocycli c
group are each optionally substituted by one or nore Z substituents; or R4
and R6 together with the carbon atons to which they are bound forma 3 to 8
menber ed carbocyclic ring system or RS a and R6 together with the atons to
which they are bound a 5 to 8 nenbered heterocyclic ring system containing
one or nore heteroatons selected fromN, 0 and S, wherein the ring system
is optionally substituted by one or nore Z substituents; or RS a and RY
toget her memberbbﬁe@tdwaictgaowmg Ratrhéptionsls BstAGted bh oh®oBmerber ed
heterocycllc Qg system cont ai ni ng one or nore heteroatons sel ected from
N, 0 and ¥PSHHNEin"the ring systemis optionally substituted by one or
nmore Z suRsSisH Ceat s:kleqoiao:aandu&&t@mnm@m&brmﬁtﬂepemg@ntdQé d3,al0-A&nal kyl

optional | bstit ted one,.or no ato C cI oaI kyI or
“C01704 aikyH & Gy EesBRR Srofyhenh SO RTR: B Carthity RugRtndent | y
H 01-08 memelterombmcsewcteﬁ foubN1 © tantl €dwbgreonte QCOMBkyIm&egmmnatﬁ)msS 02-08

a1 Kyl 05 B Eef b Rvorc ol 8s SAPl ety s pF e 870882 ol ki) -3 1o

14 menbersupstiteerds;ocycl i ¢ group, wherein the heterocyclic group contains at

| east OneR‘hFherd)%f@m@Shﬁ&%EGStlftJt?&T‘)%neoorq'ﬂ&e‘ﬁal g@ hf%'rﬂ%t&h& ?MS yoal kyl,

cycl oal keny erocyc roups are I ona substltuted
by one oromﬁﬁlyzuéﬂﬂiﬁ@fﬂ Pyiens @ meﬁ thpgeraﬁ "R19H; &Nd- Qd.§4 aky) Q@l@@b@f her with

the nitrogens ALARLLE h\é’(@r&&cﬁc'b%!u@me%‘iﬁ t% fh@férd@b’hcfd?édﬁ é‘bn{’auﬁsoatle@asm?”ber ed
het er ocycl i é}??rou optional |y substituted one or nmore Z substituents; Z

is i ndepedé Efr9at@msebﬁcgﬂd from'élr9|and§ewﬁ?nemt e Heriryllandos losmamegredopt i onal |y
SubSti t UtiGdorbihigrol aftDén @STaAY BSoSALIH e Fove O ubdingdnky br opt i onal |y

substitute ne or npre en atons, al kox tionally
Subst | ¢ ut RPERR TeetGr B G CHOGT e Dpmish Ity aie ROV DIRA 8IS H2) Ro1,

( S02) NR19Rehbered @2bBaklic Nigl8R(eM;321, 0(0) NR19 R21, NR180(0) NR19R21,
NR18I ' -_5(0 1, .0 SR19, OR19 , ON, NO2,
hal ogen R % é&t%gfﬂ'eﬁﬁ(ﬁ%%ﬁ@&o'ﬁ% e"ﬁ%&@? ed%‘UB I%ﬂ@rn@?'ﬂb%rﬁ Xﬁeterocycl ic

group comaerneycadi gﬂoeasbntemmg lvat er matcoimtsehieaisadicttedriiod NOO and SS; R19 and

R21 d 0 | oal

al ko>6<l3r/eo(1a e'n?h erﬁ’e‘?er?g)& f)érongsycf%t' a?@l %%Fli't%%gﬁlg ﬁ é)r?l%(%ibétcfu%f 'ohe or
nmor e grod@ aseRémemefwrﬂmh@]ai@ﬁs tl Wyth thell a€doahit @xoyto &maeerhiadreden; ( 00- 04

| kyl I

ol udi ng o FRTSRIGHHARRGEHE bl folliHonohi SolEBLEHBRAE 0 fnd Bl Py
subst i t utwhereip thengogysienr ie ogtianaps substiwitaddyy dne@miose dgebstitusats; 01- 06 al kyl
and_0(0) 04 <GRucBblitdri £9ORA Sk 10 20) R borRbl Bk e 4B bthed o one or

more groups selected from'Gi-0 ogen; and (00-04
al kyl ) - 03rgupstQs N grm%ﬁr@da'h)étoék%@yww%“@i@ﬁm’ orlervé MeEe B@l@@%@tor@s group

I ncl udi ngCP@(ﬁal%xyrUBﬁ&ah?E@ds‘ﬂﬁﬂ% &%'&%&Qofl-fg}%& or& athikxy Opt i onal |y
substituted nmr e, ecty en, 01-06 al kyl or

(0 01- 0B B R R R | CGh SR e kDB B bR X@ BoN Gt o by one
%E O;rl'ilz Slhgdém?a%r atsqm,m&ﬂbé?éd aétlsmyonc@(&qol\uvﬁereﬁgtﬁé Itﬁ&hﬂ@rbc%cgrdﬁml ?r t

a 0 e en atomto
whi £h ¢ hesPATSA ! o5 oAb s octs TN pend i popiey B PeCERSGE. *t he
het er ocycdgrogp groptign $substituttidiny hagen rC Ay @kyi upttdneny dubbituied by melogeh ext ed from
N, O and$ i he he(%,\ir ocyclic group being optionally substituted by one or
nore substd 3 UENECS | ected from OH, hal ogen; aryl; 5- to 10- nenbered
het er ocycR¥ és lgooGpCi akkyludi ng one or nore heteroatom; selected fromN, 0 and

S, S(0) 2-@hyl g Rs(z%pe %a%ﬁ@%@h@ﬁ[g H: L é’%l@iﬁa %g&{%éﬂ{%ﬁ' %1%/%4 déh?c% dHLE ed by one

or nore hal ogen e’'or nore
OH gr oupsalkyl; (G-Coalke)-Riykgntionalty smpa)tmequenaorkmore gmwsaelectenéroar @1-Cand

het er ocyc [ I uted by
01- 06 af Ky BLETH GRS pRbRESoRE R BEE LRaRBt R Rele D, | pound
accor di ngt ¢ belerasyelicramitn 'Q@Udlﬂm@?ﬁé@rﬁnﬂe|h§tq@a§@m$§@190ted fromN, O and S,
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Xis NRYor O; RLis 01-04 alkyl optionally substituted by one or nore

hal ogen atons; 01-04 al koxy optionally substituted by one or nore hal ogen
at ons; hawvogeny113§990- 04 al kyl )-06 aryl; or - (00-04 al keCrAP2¢10/064088ber ed
het er ocyclic group, wherein the heterocyclic group contains at |east one
het eroatom sel ected fromN, O and S; wherein the cycloal kyl, aryl and

het erocycl yl groups are each optionally substituted by one or nore Z
substituents; R2 is 01-04 haloalkyl; R3 and R4a are H, R4 is H, or 01-04

al kyl optional substituted with one or nore halogen; R9a is H, 01-04 al kyl
optional substituted with one or nore hal ogen, -(00-04 al kyl)-06 aryl or -5

to 8 memhgitigralfSUBSRARYE LY EndbAHEre g%l@é%bl@cfebaohﬂta%géﬁy@@oi, C.-Qk amp ant ai ns

at | east het er oat om sel ected from wherein the -(00-04

A o o reh Sty S AL pa b P ey Bl obf SUBo B Bseh ont i onal 1y
sugsti tut@fjbdtgd fme CQLCs merCZCgullbsiyl énd&mﬂcggnaﬁdl(l fiBf‘ a&ié%—&él-?,ailokw ogt ![ ongl
substitute t one or,. nore al,ogen = = V¢ - ar or - (0]
imper o Temts peRRoc et TR Rt ohur BeBadtichs SErdiehedhriamss a

| east on&seﬂm:lteﬂrfamh Nnombéi:battbnbhpsnumtu@da:ycbns ;or wives grionpd $edectédditori4

| kyl h opti |
LX) SOy, 808 APl BRERHGE ME T AEEM SodE Y RoBIRPCD, oLl oral 1
substit utwsihiytedrbe ooe ormmpEe rmng@gatorm G4 alkox DAL (R)Ntdx E(ONH@rEd dlkgy!
substi tut&q: ﬁm@ﬂ% %W@DE’P hal ogen atons; OH, ON;, -(00-04 al kyl)-06 aryl;

or - 5to D eroc clic group, wherein the heterocyclic group
cont ai ns %t anéasttomtberweﬁléh@alﬁr@mrs@tp@d@é/dthrtlw tacediaem 8;5- ¥htd-ei n t he - 06

aryl and h | e | 1 68 oPRbIOAhdrY
orbst P ot membére ERARGERAIE, BLORKELLBIOLOUPIARENERAD PRbINIMSY . 1 the

car bon at'¥ieroptemaseiEhtet ey M@ apdaniensiaieycls Qr%u%bquééi'ycar bocyclic

ring systgmktitoted B9anaBdmbBe §Lﬁb§ﬁh€tﬂ§s%ét@d ’ﬁr&ﬂcﬂ-ﬂ%gb@ aMi sho ey are bound
a5to8 merrbered heteroc clic 3(51 cont ai ni ng one or nore heteroatons

sel ect ed TPHRSTRA NBELFYCIIE IrUPIPLHHNG PeE HPYE HEIFERFiaME pReped Eomgpt iSonal Iy
subst i tut@mﬁ Sb)hS(QwéarﬂfS(I@{ €:- Zééluﬁ:gm @ygmmptm@u;d%msmmédlw c{n@@ehﬁ&f with the
atons to | C ar e oun a to e ere ete ycl1Cc rin systen1
ont 5 i D gt i IR Snod' QP ullBIRY pRE al RoRO b e of el 1t b
ring systakoxysarpl( loooeh byalkubwhérbmttbeiadyyammbcym subdtisehiggrodpsené s; Z i s

|ndepend kyl ~optignal | ituted by one
nmor e %m%’%\ﬂeps Op??%\lﬁf“%% %d by éle %@& %VFG H%)?ﬁﬂl&ﬁg %53/ %E‘é ituted by one
or nore hal ogen atons, 01-06 al koxy optionally substituted by one or nore
OH gr oups a 1, 0(0)OR19,
S ouP ol R b AN 982 20 IERL, O
heterocycf?\ISd\j gr@ﬁp, wherein the heterocycl ic group contains at |east one
het er oat ognSsghesicsd from N, 0 and S; wherein the heterocyclic group is
option substitut ed by hal ogen, Cl-C4 al kyl optionally substituted by
hal ogen, f1is C@'@@Ikh(kﬁﬂﬂoﬁﬁ”yﬁ@j\ﬁ“tm(@i( ]ng-prgporg halpgen piepis; CrREgalkey R21 ar e
each lndqgmaﬁﬁ tsthtHJte@@)rQﬁe&HKUrb haldde8tofschOidgeh; 01-04 al koxy-01-04
al kyl 04 alkyl)-aryl optionally substituted by one or nore groups
sel ect ed Ti8fFe1- 06 al kyl, 01-06 al koxy and hal ogen; (00-04 alkyl)- 3- to
14- rrenberreﬁar{ma-’e"e@feqycl ic group, the heterocyclic group including one or
nor e hetepa ons_S ted fromN,. and S, optiopnally substituted by one
or nore OG- §tf" HOPP%W??\%HSBE%H,W' © % -%%RQP%HY and 0(0)01-06 al kyl ;
(00-04 al Hz%?hs)H,Osawélkympptiamaeédbytuteuebs\nthtouéedmb;e len@gedr nore groups sel ected
fromO01-0Q .abk}él_ ﬂ2|06 arllFE Xt%' g g} [ g I%00n 04 alkyl)- 0-3- to 14-
menber ed Net &t é%? XO@ B >UEe Het! %r%y%l UGS i ncl udi ng one or nore
het er oat oRsis SelCa @tkgbtipatly NubgitdedibySpneoptanr dilogess atostsi CuCedlktyy one or nore

groups Seédo 65593(16&@@@5;??%‘ rﬁ e%lo@la#)ﬁ{g)m%f o B\O4z 06 al kyl ; wherein the

al kyl gro one’ or’ nore halogen atons, 01-04
al koxy, RUMNHE, toggth)grrwlmne cBbe &ipmsde th(CO)th(y@Ie deural Ry § 3;to 6r

membered carbocyclic ring system; or
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R19 and R21 together with the nitrogen atomto which they attached forma
5- to 10- nenbered heterocyclic group, the heterocyclic group including one
or nore fwothariibster oat ons selected fromN, 0 and S, tReThHPREN 0640681 C
group being optionally substituted by one or nore substituents sel ected
from OH, hal ogen; aryl; 5- to 10- nmenbered heterocyclic group including one
or nore heteroatons selected fromN, 0 and S; S(0)2-aryl; S(0)2-01-06

al kyl; 01-06 al kyl optionally substituted by one or nore hal ogen atons;

01- 06 al koxy optionally substituted by one or nore OH groups or 01-04

al koxy; and 0(0)001-06 al kyl, wherein the aryl and heterocyclic substituent
groups arrbaihhe B elgeeer @l theradrhy tosMhet Ihbylbl%dodwd 05106 raédwéred 01-06

hal oal kyl or 01 06 aqugg Enbodi nment % The CF”P &_ ccor |ng to

enbodi menMe!FBOYSHC 99 UP gIpiging ORe o5 Mg hetpspatams gelestedoq 1O gn §1 is 01-04

al kyl optwmahltr)e rse:@styduugue;dp lrs/opmﬁauyrsunamﬁednay OgLor rabrerzssub@ﬂiu&#s,air koxy

optional | ¥s, or hal o R2 is CF3;
B i R SR IRl BF i urdford wiidh 8y SR B A ST RRPRG i ome or
nor e hal dmerpcﬁ!)anmgssusltenﬁ)dermdmag kpé oorpbnemmérostufmstselecteecﬂromwrOenanSor nor e

hal . RY.J.
hgl 8822, \&er{e'ﬁ t@lr'r%}lsygfégﬁF%éhqn%g% L?:h%mutseﬁb t9 tut eg)q%wsgg%ﬁ%ﬁt ?nr)rgo L:I ogen
at oms 01Z B4nddpkodgntlp GH, @aé]elay(ymmsnalb/wue@tlbgd bymeneo@r meaedHhgloogear at ons;

h~t b d
form N 3 tof%r %dnb %fkg dQSﬁm lsh&tﬁd?gd GREMOS rﬁér@rﬁ‘ébgg %hﬁ Eey are boun

|c ren yste ogether
with the ailscw@ptwaummtltumyoym b PR é{' QOQ@CEQ?&MH N]%F%rocycl ic group

cont ai ni r@@@gmb ORE shed SRBLRETEC N NEC g,qqiak;g[)egm N, 0 and S, wherein the
heterocycl;c ou |s og;lonall substltuted one or nore Z substituents;

or Réa anfd “phakkh'éa@({%‘?’r@”@'b(%ﬁ?tﬁwe@ REPNRAPEMBIEIHIURE 5 to 8

menber ed éb%c%roqﬁihﬁ? bh o blk?IQC$E§ bmmﬂtr@nd@bﬁchm afikiyl) e 1 hafpiradons
selectedfromN and S stemls o |onaII sdubstltuted

whe i
by one or %P%VC%Q@HBHP? h%tﬁfogvchzgr%lp.'wd@p&] MIYOreNSISEPRIHRS 36
opti onal |%rﬁMb®tdnUL8 @ﬁtld?ﬁll)@i‘,lﬂ)sﬁﬂuwﬁjﬂfye)n@drgfo@é@@uwséﬂfdﬂe@ﬁ@ﬁlﬂélcg&i 06 al kyl

opt | onal 19o5Hae phEBH <GS ATy B R RN ERi e St i gt sror

C(0) OR16, méi(e(ghRikﬁ seBBREa froBRIBCs alky, CEaBL aINQ& andrhalogém%d C(R(Ibalk)ﬂ) ig- 01-08

al kyl; (090-04, al k nal | b e 9l Jror e groups
el vot ed Trog BEsrefialotBit 80k de BB R eSS ) O 5 (o
14- nerrberiaﬂerhetbmlssegecﬂedctrogrl‘@@and Beopbt@nelly@wpstltuted gy oopoi malelgioupg one or

het ' db
ror e hel SLaRlaNitapRhGA Y, A ot Sy SepIEHomMBpd hed b one o
(00- 04 al dppipnaly-sgbstituteg by omadt mors iglogen atoats. By Coakoxys CHINEHgr oups sel ect ed
from 01- Qg Nht' CGQQ(WQ)@C'i\bMéYCag@y@ Logen; and (00-04 alkyl)- 0- 3- to

14- nenbere etgroc t he heteroc clic rouP i ncl udi ng one or
more het EROBNBRE t§@¢tﬁ%rtvétﬂ‘ t\"? B'HPQP” @O%Jri@"‘@'("hd@waiﬁé'ﬂ%/o%@ﬁFoc@rt ed by one or

nore gr oUpsmbEL8 hERFbEIRYOA, %%ier@é/’c@@c};r@bﬂf%blu@fng@ﬁgbpﬂqo%ﬁfuﬁﬁé?w wherei n

the al kyl groups are optiona substi one or nore hal ogen atons,
01-04 al kbﬁg?oa‘éff@)sﬁﬁgtedé@ﬁ‘)'ﬂll—%W@@ RE kG er‘?ﬁyc'@(%?w*ﬁﬂ”q}@o"@f‘ﬁ'ﬂ?’lﬂ or RL6 and
RZﬁb t Oggtéﬁfbgtltu\ﬂetj%ybh@oﬂmbfélg@@tltaérﬁéfbéléctwfrl@rh dmemlo@bﬁwilae@l_téoom a 5- to 6-
menber ed het oup, the _heterocyclic, grqup includjin e or nore
fur cher - HEPEPUSS BrierCulsdi e FoEmRap o e seiriohe iRt kPTaCEE oup bei ng
opt i onal |%dwt$opztmlesl doycocrealwl mmgalswbsmomuwwbsum@dmymd of more OH;

cl udin or nore

hal ogen; nb red heterocyclic rou e

ot o oat oiSksB T e PRy Oelerl S EPEISY bfc Bl RER A SR ey - or- o6
al kyl optalkmal dnd GE@HECH Cublg, bpereméhmaryhm@dhabq@msmsbmm PdduBaral koxy
optional | ; and

O(pO) 001- Oéerﬁ%ﬁ% &p\%ﬁgl ?Mb{iﬂgeog%goaﬁal e? f:@% kyl 8sub k n%/ groups are
t hensel ves optlonally substituted by 01-06 aIkyI 01-06 hanaIkyI or 01-06
al koxy. - EERORERs (e IS ATREMI NG F O Bl et 2885 BOdiNERAL 28 to 30,

wherein Ais
AISNOI’CRa
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Xis NRYor O; RLis 01-04 alkyl optionally substituted by one or nore

hal ogen atons; 01-04 al koxy optionally substituted by one or nore hal ogen
atons; orwbabogass94R2 is CF3; R3 and Rda are H, R4 i s HPCOEPOUH 084038 ky|
optional substituted with one or nore hal ogen; R5a is H, 01-04 al kyl
optional substituted with one or nore halogen, RY is H 01-04 alkyl

optional substituted with one or nore halogen, R6 is 01-04 al kyl optionally
substituted by one or nore hal ogen atons; 01-04 al koxy optionally
substituted by one or nore hal ogen atons; OH, ON; or R5a and R6 toget her
with the atonms to which they are bound a 5 to 8 nenbered heterocyclic group
containingEQmQQmenDre het eroatons selected fromN, 0 and S, wherein the

het erocyclj.c group | nal | ubsti t ut ed one, or substituents;
or Roa. i IRe ogbel @S lal R Butet BAENe & e cRiboReg T CrburtioR 8-t o 8
nmenber ed dpgibeslgcybitinted bpgnsyshemhageaaisgoditogeh; nor e het er oat ons

sel ect ed 2ro:egN 0 and S, wherein the ring systemis optionally substituted

by one or »Z substituents; Z is independently OH, Cl1-C6 al kyl
opti onal | §° aulR’fbteied by one or nore OH groups or NH2 groups, Cl-C6 al kyl

0Pt 1 onal | s SYPBE SLA Sl E Bl TRL S BR-898 Bl BlBge L OB koxy

optional l'y Substrtute S~ of 4 al koxy, oxo, ON,
NO2, or hRP iferG:-Enddid optanel s;@stltweémtbmpe@nmoeacmghnng to any of the

pr oceedl d '%ﬂp"? g%rg onpound to enbodi nents
o 31, “ﬁmgﬁge b”‘élﬂgl%&@hdl%%t I ment rﬁgh%@ﬁp@und according to
enbodl men’ IS €-Gatalky kanioneally sulstindedbyiomier mere alogamalmeeRt-Caskomhe conmpound

accor di ngoﬁtu@n@@%u%tﬂﬁ@@@;‘r Bk &rm&élh%gén iR IR0l 5 OF30F2-, (OF3) 20k,
OH3- OF2-, 0OF30 CBr3

CBr 2H CFS%:F?@BF@QGWGOWB@WW@ Wh'CrE‘t'?ﬁbaﬁer%’Nf‘d ﬁétoﬁﬁﬁe’ﬁ%ﬁf%und accordi ng

to any prm&@éijcn@lg@[]b@&htﬁ'ﬂmb,on%ﬁﬁ@t&hé@roh@n%lecﬁﬂb@ﬁi Nedungg. The
conmpound accor |n|getto an%/glpﬁéocee 'nquéuget@g"em wherein the conpound is a

subst ant | WI4T" S PRRAYHIE GioMP ISGRIAN B Pybrei Bere ZSHSHIFRINOT38: The
conpound RE@Ad & gether @M MR @S tolwhich BBy atedUAH B SHBS manmeend is a
substanti altérgcﬁ:% ﬁngesny% etrr|1 80 arlnl\rll\'&; E)ne E)rhr%orlg hCe enrg)étgr%g %gllegted from N, O and S,

wherein the ring system is optionally substituted by one or more Z substituents;

Z is independently OH, C4-Cs alkyl optionally substituted by one or more OH groups or

NH, groups, C+-Cs alkyl optionally substituted by one or more halogen atoms, C,-Cs

alkoxy optionally substituted by one or more OH groups or C4-C, alkoxy, oxo, CN, NO,,

or halogen;

Embodiment 32: The compound according to any of the proceeding embodiments, A is
N.

Embodiment 33: The compound to embodiments 1 to 31, wherein A is CR*.

Embodiment 34: The compound according to embodiment 33, wherein A is CR* and R*?
is H.

Embodiment 35: The compound according to any proceeding embodiment, wherein R? is

CF3;CF4-, (CF3),CH-, CH3-CF,-, CF3CF4-, CF3, CF,H-, CH5-CCly-, CF;CFCCIH-, CBrs,
CBrzH-CF3CFQCHCF3 or CF3CF20FZCF2'.
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Enbodi ment 39: The conpound according to enbodi nent 2, 21 or 28, wherein
the conpound is represented by:

3- Ani no- ewbronmwH1389tr i f | uor onet hyl - pyri di ne- 2- car boxyl i ¢ PATIE®2011/054038
(3,3,3-trifluoro-2- hydroxy-2-nethyl -propyl)-am de;

3- Ami no- 6- brono-5-trifluoronethyl - pyridi ne-2-carboxylic acid
(3,3,3-trifluoro -2- hydroxy-propyl)-am de;

3- Ani no- 6- brono-5-tri fl uoronet hyl - pyridi ne-2-carboxylic acid
((S)-3,3,3-trifluoro2-hydroxy-propyl)-am de;

3- Ami no- 6- brono-5-trifluoronethyl - pyridi ne-2-carboxylic acid

[ (R - 1- (tEhpadwyiehtFBuTREcompuhBebéifg o £ proceeding embodiment, wherein R? is
3- Anmi no- 6- prom) 5-trifluoromethyl-pyridine-2-carboxylic acid

([1, 3]d|o ol an- 2- yl net hyl ) -am de;
3- Am no- 6- brono-5-trifl uoronethyl - pyridi ne-2-carboxylic acid

[ (5)-1-(tetrahydrofuran-2-yvl t hyl .Fam de; . . .

5 A mo. cEBPETERCY: TR bl RO 00 BRerroseedip spperimegt wjerein te

(t et r ahy deoorpoundis-2subglantilly e erantiener with the S configuration.

3- Ami no- 6- brono-5-trifl uoronethyl - pyridi ne-2-carboxylic acid (2-nethyl -
pi peridi n-1-yl -propyl)-am de;

3- Ami no- 6Ebariwes-38r Tie caynenwpt! lagtorging tadémigodimerdrizo 8] wheraioitiee

(2-hydro
82 ) e oBRY |0 s ity ure enantiomer ith the R confiouraian, 15 oo
nmet hyl - propyl ) - am de;

3- Ami no- 6k iMem-dof Thd étS?ﬁ;SUTﬁH I&X&or@ﬁ{; tcﬂérﬁsod%’m&ﬁrzbmﬂ 2& wihehehh the
(2- nethyltetrahgdro furan- -am de;

3- Ani no- 6R9FOHB §J?W?§@ﬁ%?6hethyl pyrldlne 2- carboxylic acid

(2- net hoxy- et "Bﬂ)\%rnoaa?br@ﬁmo 5- trlfluoromethyl pyridine-2-carboxylic acid (3,3,3-trifluoro-2-
3- Ami no- 6-bromp-5-t rifl uor onet hyl - pyridi ne- 2- car boxylic aci d

[2-(4-fl WPW@W&WYW%’H JFOP¢n- 4- yi - et hyl ] - ani de;

3-Amino-6-bromo-5-trifluoromethyl-pyridine-2-carboxylic acid (3,3,3-trifluoro -2-
hydroxy-propyl)-amide;

3-Amino-6-bromo-5-trifluoromethyl-pyridine-2-carboxylic acid ((S)-3,3,3-trifluoro-
2-hydroxy-propyl)-amide;

3-Amino-6-bromo-5-trifluoromethyl-pyridine-2-carboxylic acid [(R)-1-(tetrahydro-
furan-2-yl)methyl]-amide;

3-Amino-6-bromo-5-trifluoromethyl-pyridine-2-carboxylic acid ([1,3]dioxolan-2-
ylmethyl)-amide;

3-Amino-6-bromo-5-trifluoromethyl-pyridine-2-carboxylic acid [(S)-1-(tetrahydro-
furan-2-yl)methyl]-amide;

3-Amino-6-bromo-5-trifluoromethyl-pyridine-2-carboxylic acid (tetrahydro-furan-2-
ylmethyl)-amide;

3-Amino-6-bromo-5-trifluoromethyl-pyridine-2-carboxylic acid (2-methyl-2-
piperidin-1-yl-propyl)-amide;

3-Amino-6-bromo-5-trifluoromethyl-pyridine-2-carboxylic acid (2-hydroxy-propyl)-
amide;

3-Amino-6-bromo-5-trifluoromethyl-pyridine-2-carboxylic acid (2-hydroxy-2-
methyl-propyl)-amide;

3-Amino-6-bromo-5-trifluoromethyl-pyridine-2-carboxylic acid (2-methyl-
tetrahydro-furan-2-yl-methyl)-amide;
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3- Ami no- 6- brono-5-trifl uoronethyl - pyridi ne-2-carboxylic acid
(2-morpholin-4-yl1-2- phenyl -ethyl)-am de;

3- Ani no- ewbronmwH1389tr i f | uor onet hyl - pyri di ne- 2- car boxyl i ¢ PATIE®2011/054038
(2-di net hyl am no2- phenyl - et hyl ) - am de;

3- Ami no- 6- (4-fl uoro-phenyl)-5-trifluoronethyl-pyridine-2-carboxylic acid
(3,3,3- trifluoro-2-hydroxy-2-nethyl-propyl)-am de;

3- Ami no-5-trifluoronethyl-pyridine-2-carboxylic acid
(3,3,3-trifluoro-2-hydroxy-2- nethyl-propyl)-am de;

3- Ami no- 6- (4- chl or o- 2- net hyl - phenyl ) -5-tri fl uoronet hyl - pyri di ne- 2- car boxyl i
c acid ((R) - 3,Badirotd-blobRrDiriudh ey pypiiPRY- darBdXyiteacid (2-methoxy-ethyl)-

3- Ammi no- 6- brono-5-trifl uoronet hyl - pyri di ne-2-carboxylic acid

(3,3, 3- t r3%or 0- 2- hydroxy-2-trifl uoronet hyl - propyl ) - ani de;

5- Am no- 6' - met3ginind-a-brofrotBiriflna bing thdRoyditl e Rycaricbxyyd adid Ra@loxsili ¢ aci d

(3,3,3- triflugr hyl - propyl) - am de;

3- Ami no- Gor}?rn?ﬂl#%- rp?qﬁ%ﬂl@g}eﬁwﬁ@ﬁﬁ 'pyri di ne-2-carboxylic acid

((R) -3, 3, 3-t riFAminoes-bdmoyirixgro@etingk pyyidinpr2ogaybixybmadik (2-morpholin-4-yl-2-
3- Ami no- 6- | uor onet hyl - pyri di ne-2-carboxylic acid
((S)-3, 3, @b?@h@oérrégéz hydr oxy- 2- met hyl - propyl ) - am de;

3- Ami no- 6- et Hbkyire-G-briofriodfeirifnerbmeihy gyridoie riecs@baxatidoanty (4-dmathy @mino-

(3,3,3-trg %ﬁ&ﬁ % LG@VOXV 2- met hyl - propyl ) - am de;
3- Ami no- 6- Z) -5trlfluororrethyl-pyrldlneanrboxyllc acid
((S)- 3,3,3-tr% Amu@r (4?1WPWL§tﬁ&Wﬂeth'wyy¢'§le -greiechexylic acid (3,3,3-

3- Ami no- qr,ﬁlfor(g bqga,g,prgﬁlé&h)n ‘progylighliger omet hyl - pyri di ne 2-car boxylic acid
((R- 3,3, 3-t I"'uoro- 2- roxg/pz met hyl - p

3- am no- 6- ( 2, &ﬁmmr%V'BU%@ﬁW %‘dt”ﬁ?f(Feuféﬁ’%h%@%i(?’ 3p§n“1ﬂé|Prr9e2 byE@pboxyl i ¢
acid (3, ?mgrhgdrpr@‘)éwcgrﬁ]dg hydr oxy- 2- met hyl - propyl ) - am de;

3 A no- 6- (4 ] Horo- phenyl Lo Lt L uor ot iyl - RV di e SAEBSNYLLG aci d
(22 e oxy - 2T riab 7 asihyner) v-py v
3- Ami no- 6{Res, BaxyfUard-pinldrary-prseyipsideyr i di ne- 2- carboxylic acid (3,3, 3-
3-Amino-6-bromo-5-trifluoromethyl-pyridine-2-carboxylic acid (3,3,3-trifluoro-2-
hydroxy-2-trifluoromethyl-propyl)-amide;
5-Amino-6'-methyl-3-trifluoromethyl-[2,3"]bipyridinyl-6-carboxylic acid (3,3,3-
trifluoro-2-hydroxy-2-methyl-propyl)-amide;
3-Amino-6-bromo-5-trifluoromethyl-pyridine-2-carboxylic acid ((R)-3,3,3-trifluoro-
2-hydroxy-2-methyl-propyl)-amide;
3-Amino-6-bromo-5-trifluoromethyl-pyridine-2-carboxylic acid ((S)-3,3,3-trifluoro-
2-hydroxy-2-methyl-propyl)-amide;
3-Amino-6-methoxy-5-trifluoromethyl-pyridine-2-carboxylic acid (3,3,3-trifluoro-2-
hydroxy-2-methyl-propyl)-amide;
3-Amino-6-(4-fluoro-phenyl)-5-trifluoromethyl-pyridine-2-carboxylic acid ((S)-
3,3,3-trifluoro-2-hydroxy-2-methyl-propyl)-amide;
3-Amino-6-(4-fluoro-phenyl)-5-trifluoromethyl-pyridine-2-carboxylic acid ((R)-
3,3,3-trifluoro-2-hydroxy-2-methyl-propyl)-amide;
3-amino-6-(2,4-dichloro-phenyl)-5-trifluoromethyl-pyridine-2-carboxylic acid
(3,3,3-trifluoro-2-hydroxy-2-methyl-propyl)-amide;
3-Amino-6-(4-fluoro-phenyl)-5-trifluoromethyl-pyridine-2-carboxylic acid (2-
hydroxy-2-methyl-propyl)-amide;
3-Amino-6-methoxy-5-trifluoromethyl-pyridine-2-carboxylic acid (3,3,3-
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trifluoro-2-hydroxy-propyl)-am de;

5- Am no-6' -net hyl -3-trifluoronethyl42, 31bi pyri di nyl - 6-carboxylic acid
(3,3, 3- twof2buarnsss2- hydr oxy-2-tri fl uoronet hyl - propyl ) - aRCa&P2011/054038

5- Ami no-6' -nmethyl -3-trifluoromethyl42, 31bi pyri di nyl - 6-car boxylic acid
(3,3,3- trifluoro-2-hydroxy-2-nethyl -propyl)-am de;

3- Am no-5, 6-bis-trifluoronethyl-pyridine-2-carboxylic acid
((S)-3,3,3-trifluoro-2- hydroxy-2-nethyl -propyl)-am de;

3- Ami no-5, 6-bis-trifluoronethyl-pyridine-2-carboxylic acid
((R-3,3,3-trifluoro-2- hydroxy-2-nethyl -propyl)-am de;

3- Ami No- Grifi®Ir 24y dx - bid‘pgd?:.@ﬁﬁumt hyl - pyri di ne-2-carboxylic acid ((S)-3, 3, 3-

trifl -2-h
S A o 6 oot HoR g PR RN Biadinvscasta i 294G (R - 3, 3, 3-
trifl uor orifadny-drrgaioxg-2rmfusyd manypydpyhamnidks Met hyl

3 i no N ( berza P oiebsp RS B R S R PR AR by

pi col i nantrifiieyro-2-hydroxy-2-methyl-propyl)-amide;

3- Am no- 6- (OX%ZR%nbn?)C%%%IS%ﬁug)Tcﬁﬁéh)ﬁ p'y JJHQ E%a?on)y %ra%f&y S% f?g hr)?l'uBrl’oO?yl) 5

(trifluoronethyl
3- Ani no- Bhldraxyd-meth@;Bod4)tamifié;uor o- 2- nmet hoxy- 2- net hyl propyl ) - 5-

(trifluoronet h@é)nmo%oé‘o@qmtgg meth ¥I-Ipiy%i(]iine-2-carb0ﬁ{/||c)a8|d Rl )-3,3,3-trifluoro-2-

3-am no- N-( 2- r oxy- uor onet - met hoxy- 5-
(trifl uorf@ﬁ'ﬁlxblﬁl'mﬁmwdlrwwé)rﬁf@ée

3- Ani no- 6- cycl:pm%yd mitHoRy- §4tr'r)fruBFdrrfétMﬁP-b§?rld2né32'@ér‘%%/‘hgaggt(@\fhpjﬂpw) 5-

(trlfl uor onret hg pi col i nam de;
_ Ani no- el PrasiydiQxy-3-methydrany|@8¥eR 2- hydr oxy- 2- (tri 1 uor onet hyl ) propyl ) -5

- (trifluor 0 rBEAM}Ho)ta Riefoky- BQﬁTIu@Q)methyl yrldlne -2-carboxylic aC|d ((R)-3,3,3-
5-am no- N- 3-trifluoro-2 F%lllrox -met hyl propy1)-3-(trifluoronethyl)-2,

4 - bipyrdi %%?@yer-o%afa%wwo J-ami
3- Ami no- 6- br onvretﬁyltst(efdnum BRIy B -8l bromB ey Spi cAin SR orehancatd;

e pyr azol - 4.y S RRIPR RO st St e > Lo mechyy
met hyl pr qp(;dlj)]arﬁrdét rifluoronethyl)picolinam de;
3-Amino-6-(oxazol-2-yl)-N-(3,3,3-trifluoro-2-hydroxy-2-methylpropyl)-5-
(trifluoromethyl)picolinamide;
3-Amino-6-bromo-N-(3,3,3-trifluoro-2-methoxy-2-methylpropyl)-5-
(trifluoromethyl)picolinamide;
3-amino-N-(2-hydroxy-3-methyl-2-(trifluoromethyl)butyl)-6-methoxy-5-
(trifluoromethyl)picolinamide;
3-Amino-6-cyclopropyl-N-(3,3,3-trifluoro-2-hydroxy-2-methylpropyl)-5-
(trifluoromethyl)picolinamide;
3-Amino-6-methoxy-N-(3,3,3-trifluoro-2-hydroxy-2-(trifluoromethyl)propyl)-5-
(trifluoro methyl) picolinamide;
5-amino-N-(3,3,3-trifluoro-2-hydroxy-2-methylpropyl)-3-(trifluoromethyl)-2,4’-
bipyridine-6-carboxamide;
3-Amino-6-bromo-5-trifluoromethyl-pyridine-2-carboxylic acid (3-methyl-2-oxo-
butyl)-amide;
3-Amino-6-(1-methyl-1H-pyrazol-4-yl)-N-(3,3,3-trifluoro-2-hydroxy-2-
methylpropyl)-5-(trifluoromethyl)picolinamide;
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(S)-3-am no-6-ethoxy-N-(3,3,3-trifluoro-2-hydroxy-2-nethyl propyl)-5-(triflu
oro net hyl) pi col i nam de;

3- Ani no- ewQOpRryrwiaBsodi n- 1-y1) - N- (3, 3, 3-tri fl uor o- 2- hydr oxpc2areaihpspsopyl) - 5-
(trifluoromethyl)picolinam de;

3- Ami no- N (2-am no- 3, 3, 3-trifluoro-2-nethyl propyl)-6-nmethoxy-5-(trifluorome
thyl) picolinam de; or

3- Ani no- 6- net hoxy- N- (3, 3, 3-trifluoro-2-(4-methoxybenzyl am no) - 2-

met hyl propyl1) -5-(trifluoronethyl)picolinam de. Enbodi nent 40: The conpound

according to enbodi nent 39, wherein the compound is

3- Ami no- 6- br on®y-3-akrihd-6-eoRy Rt (3)8, 3-Pisliibreli 208 d7oxg 2r-hewyibopy @61 (flifluoro

[(R)-1- (tet&g%drofuran 2- yl)net hyl Fam de;

3- Ami no- 678 CHNFTPIAEY yor omet hyl - pyri di ne- 2- car boxyl i c acid

( [1, 3]di OXO| arBuﬁmmy)Lm@iyhyIid)nua-m We(3,3,3-trifluoro-2-hydroxy-2-methylpropyl)-5-
Am no- 6- ayﬁ 'F%I | uar oret hyl - pyri di ne- 2- carboxylic acid

[(S)-1- (t‘é%'#’%’{ﬂ? a4 ) et hyl Fami de:
3- Ammi no- 6- br orABirorN-{2-aminorfed, Byriflupor2-diettedpe pydrdr ihbkye 5-gidflbromethyl)

(tetrahy yl met hyl ) -am de; or
3- Am no- gﬁgrhh%%g %rrl fl uoronet hyl - pyri di ne-2-carboxylic acid
(2- met hyl t et r dhiuino-G-oetox2Ny(B Sretriflydrp-2efintshoxybetrytdimmm2- 41:  The conpound

accordi ngm%tﬂgﬁo%ggt r| \Eorgmeﬁl&)rﬂ&f“@m igoherein the conpound is

3- Ami no- uor o razi ne- 2-carboxylic acid
[ 2- (4-fl uorophenyl) - 2-nor phol i n- 4- yI et hyl ] -am de;

3- Am no- 6z RpSymem4or THhd étﬂ?ﬁ&ﬁ% BM&orHﬁﬁé 'tdjérﬁl?od?rnérﬁ%box?@(érbﬁ tR¢ESnpound is
[ 2- (4-fl uorophenyl) - 2- nor phol i n-
3- Ani no- 6- br orpABINOrG- lpnomr%w'ﬂwwme%wwawwe&c%%%(ys@aci ERyt1(tgtrahydro-

( 2- nor photytan=-Aylydetiyl]- aﬂh@@yl -et hyl) am de;
3- Am no- 6-brono-5-tr] fl uorone % i di ne-2-carb 3/ id
( 2- di net hyl am%@@lr}grﬁe%?rnoe’ft }Wyg @ﬁfhébpyrldme 2- carboxyllc Cld [1 3]d|oxolan -2-

3- Ami no- Gyllempmammider | f | uor onet hyl - pyrazi ne- 2- carboxylic acid (3-nethyl-2-
mor phol i n- 4- yl?;-/?r%r% bromogﬁfrlfluoromethyl -pyridine-2-carboxylic acid [(S)-1-(tetrahydro-
furan-2-yl)methyl]-amide;
3-Amino-6-bromo-5-trifluoromethyl-pyridine-2-carboxylic acid (tetrahydro-furan-2-
ylmethyl)-amide; or
3-Amino-6-bromo-5-trifluoromethyl-pyridine-2-carboxylic acid (2-methyl-
tetrahydro-furan-2-yl-methyl)-amide.

Embodiment 41: The compound according to embodiment 2, 21 or 28, wherein the
compound is

3-Amino-6-bromo-5-trifluoromethyl-pyrazine-2-carboxylic acid [2-(4-fluoro-
phenyl)-2-morpholin-4-yl-ethyl]-amide;

3-Amino-6-bromo-5-trifluoromethyl-pyridine-2-carboxylic acid [2-(4-fluoro-
phenyl)-2-morpholin-4-yl-ethyl]-amide;

3-Amino-6-bromo-5-trifluoromethyl-pyridine-2-carboxylic acid (2-morpholin-4-yl-2-
phenyl-ethyl)-amide;

3-Amino-6-bromo-5-trifluoromethyl-pyridine-2-carboxylic acid (2-dimethylamino-
2-phenyl-ethyl)-amide;

3-Amino-6-bromo-5-trifluoromethyl-pyrazine-2-carboxylic acid (3-methyl-2-
morpholin-4-yl-butyl)-amide;
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3- Ami no- 6- brono-5-trifluoronet hyl - pyrazi ne-2-carboxylic acid (2-nmethyl-2-

nor phol i n-4-yl - propyl ) - am de;

3- Ani no- ewbronmH1389tr i f | uor onet hyl - pyrazi ne- 2- car boxyl i c PATIE®2011/054038

(1- rmor phol i n-4-yl cycl ohexyl net hyl ) - am de;

3- Ami no- 6- brono-5-trifl uoronet hyl - pyrazi ne-2-car boxylic acid

(2-morpholin-4-yl- 2-phenyl-ethyl)-am de;

3- Ani no- 6- brono-5-tri fl uoronet hyl - pyrazi ne- 2- car boxyl i c acid

(2-di net hyl am no2- phenyl - et hyl ) - am de;

3- Ami no- 6- brono-5-tri fl uoronet hyl - pyrazi ne-2-car boxylic acid

[ 2- (4- et hoxynmmmb)@ Bromorfr mlﬂh&bmetlryv;byr@Wiz-bar@amg acid (2-methyl-2-

3- Ami no-N—ig am Lg 3-trifluoro-2-methyl propyl)-6-nethoxy-5-(trifluorone

thyl) pic3 PRI g pr‘c}F?y' J-amide;

3- A no- 6- br oreAmirorg-brothor B LdTBInePyF Bz daree-2-cadOINIX Ytid ¢ 1-awinsholin-4-yI-

[ 2- di net héé/' 51 ? H nmet hoxy phenyl ) -ethyl]-am de. Enbodi nent 42: The

conmpound ¢e ?’%rﬂif Y5286 0di ment 2, 21 or 28, wherein the conpound is

3- Ani no- 6- br orfbAMinorg- lbdoumrfemﬂummemyhmézmz—camobﬂmyabiidc¢2-m:ir|cdwo|in-4-yl-
2-meth - an- 2-yl - net hyl ) - am de;

5 am no- 6 BIORb BN BaERC: Set ny' - pyr A,

3- Am no- uor onet hyl - pyrazi ne- 2- carboxylic acid
[ 2- (4-f | uor ophiAmpinp- @bn@morﬂahjilﬂmrorzmeylb/l-ra{rmq 2-garbdeylic acid (2-dimethylamino-
3- Anmi no- GZQHQFP tﬁ deuor orret hyl - pyr azi ne- 2- carboxylic acid (3-nethyl-2-
mor phol i n- % Y
3- Ami no- 6- brorﬁJA'HilrlOr IPTIOU‘@rQJWﬂtKPf9'IanTyH‘m’Z$ZW@%C@@pb\diﬁ?ﬁp'd? feimgthogy-net hy 1- 2-

nor phol i Qorfénm R)g%’l)b‘r) 13&tAR}-amide:

3- Anmi no- 6- br ono- | Gor onet hyl - pyr azi ne- 2- carbox%llc acid
(1- nor phol i n- @@.mwd‘}l &@rﬁympﬁ%} ﬁmlfyom a@thylpropyl 6-methoxy-5-( trlﬂuoromethyl)
3- Am no- %,&ﬂ,ﬁgfﬂrdé @rrl fl uoronet hyI pyra2| ne 2-carboxylic acid

(2-norpholin-4 henyl - et h
5 A no. 6. br oA BIner PieTET Y wnewrw%e Feahppds grid d2-giseghyiamino-

(2- di met hy|4aimemexy-pheyletgilayide. am de;
3- Ami no- 6- brono-5-trifl uoronethyl - pyrazi ne-2-car boxylic acid
[ 2- (4- met hoxyphenyl) - 2-pyrrolidin-1-yl-ethyl]-am de;
3- Armi no- GeErbbadimed-4Rr Tid commuet hydorgiviy azémissdinea2bk gt 28 whereth the
[ 2- di et h%ln%r(r)iurr]\g%-m- met hoxy- phenyl ) - et hyl ] - am de;
3-Amino-6-bromo-5-trifluoromethyl-pyrazine-2-carboxylic acid (2-methyl-
tetrahydro-furan-2-yl-methyl)-amide;
3-Amino-6-bromo-5-trifluoromethyl-pyrazine-2-carboxylic acid [2-(4-fluoro-
phenyl)-2-morpholin-4-yl-ethyl]-amide;
3-Amino-6-bromo-5-trifluoromethyl-pyrazine-2-carboxylic acid (3-methyl-2-
morpholin-4-yl-butyl)-amide;
3-Amino-6-bromo-5-trifluoromethyl-pyrazine-2-carboxylic acid (2-methyl-2-
morpholin-4-yl-propyl)-amide;
3-Amino-6-bromo-5-trifluoromethyl-pyrazine-2-carboxylic acid (1-morpholin-4-yl-
cyclohexylmethyl)-amide;
3-Amino-6-bromo-5-trifluoromethyl-pyrazine-2-carboxylic acid (2-morpholin-4-yl-
2-phenyl-ethyl)-amide;
3-Amino-6-bromo-5-trifluoromethyl-pyrazine-2-carboxylic acid (2-dimethylamino-
2-phenyl-ethyl)-amide;
3-Amino-6-bromo-5-trifluoromethyl-pyrazine-2-carboxylic acid [2-(4-methoxy-
phenyl)-2-pyrrolidin-1-yl-ethyl]-amide;
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3- Ami no- 6- brono-5-tri fl uoronet hyl - pyrazi ne-2-car boxylic acid

[ 2- (4-fl uorophenyl) - 2-oxo- et hyl ] -am de;

3- Ani no- owburant1289y1- 5-t ri f | uor onet hyl - pyr azi ne- 2- car boP¢IriEP2@ai064038

[ 2- (2- met hoxyphenyl ) -et hyl ] -am de;

3-am no-N-(3,3,3-trifluoro-2-hydroxy-2-nethyl propyl)-5,6-bis(trifluoronethy
| ) pyrazine-2- carboxam de;

N-(2-(1H i m dazol - 2-yl ) propyl) - 3- am no- 6- brono-5-(trifl uoronet hyppyrazi ne- 2
- car boxam de;

3- Anmi no- 6- br ono- N- ( 2- nor phol i noet hyl ) -5-(tri fl uoronet hyppyrazi ne- 2-

car boxam de; @-Amino-6-bromo-5-trifluoromethyl-pyrazine-2-carboxylic acid [2-dimethylamino-

3- A no- 6- - 5- trlfbf@WﬁHEth | - pyrazi ne-2-carboxylic acid

Er 0

[2-(4-f|d64' @i?“ﬁw -am de. Enbodi ment 43: The conpound
according to

3 A no- 6 br orBA8" rﬁeﬁrpm&%wﬁh ForeByt P RP0R gr 2 isTupro-

(3, 3, 3-t rpHehupR-@x@-ethyl}-dmidey - 2- met hyl - pr opyl ) - am de;

3- Ami no- 6- brono-5-trifl uoronethyl - pyridi ne-2-carboxylic acid

(3, 3, 3-trifl udckémin-6-tuyair2xlys-piflogrpmpthabpyilegine-2-carboxylic acid [2-(2-methoxy-
3- Am no ol uor orret hyl - pyri di ne- 2-carboxylic acid
((S)-3, 36@%9???12%%@%& hydr oxy- propyl ) - am de;

3- A no- 5% 6mtmosi\H?r$BitUwme%hM@rpxxpgmemwlféomd)c’iaﬁ Bisiyilyosoragthy) pyrazine-2-

((S) -3, 3, Sirbdxafidéor o- 2- hydr oxy- 2- et hyl - propyl ) - am de;
3- Am no-5, 6-bi s- trlfluororreth | - pyridi ne-2-carboxylic acid

((R-3,3, 3- trM%@r*bmndaZHgv%wléﬁwmil%@mwrﬁ b’Pﬂﬁy’i furiceethyl)pyrazine-2-
3- Ami no- GcaMmixaamde; 5- trlfluoronethyl pyri di ne-2-carboxylic acid ((S)-3, 3, 3-
trifluoro-2- hydroxy 2- met

-am de; .
5" A no- 6. (4 HHAGKG-ShERyB-Eorbl st her b omystabREE0e: boxyl i ¢ aci d
((S)- 3, Jabodxaiidetior o- 2- hydr oxy- 2- et hyl - propyl ) - am de;

?E é;n_ no- 6- (4- fi—Kr%lrn% (P Qro o-lg-trlﬁuérg#n]ce{hypgy?arrz?rgehg ar%X)rq}llglagl [g 4C ﬁuol?c())-xyl Ic acid
phenyl)-2-oxo-ethyl]-amide.

Embodiment 43: The compound according to embodiment 39, wherein the compound is

3-Amino-6-bromo-5-trifluoromethyl-pyridine-2-carboxylic acid (3,3,3-trifluoro-2-
hydroxy-2-methyl-propyl)-amide;

3-Amino-6-bromo-5-trifluoromethyl-pyridine-2-carboxylic acid (3,3,3-trifluoro -2-
hydroxy-propyl)-amide;

3-Amino-6-bromo-5-trifluoromethyl-pyridine-2-carboxylic acid ((S)-3,3,3-trifluoro-
2-hydroxy-propyl)-amide;

3-Amino-5,6-bis-trifluoromethyl-pyridine-2-carboxylic acid ((S)-3,3,3-trifluoro-2-
hydroxy-2-methyl-propyl)-amide;

3-Amino-5,6-bis-trifluoromethyl-pyridine-2-carboxylic acid ((R)-3,3,3-trifluoro-2-
hydroxy-2-methyl-propyl)-amide;

3-Amino-6-methoxy-5-trifluoromethyl-pyridine-2-carboxylic acid ((S)-3,3,3-
trifluoro-2-hydroxy-2-methyl-propyl)-amide;

3-Amino-6-(4-fluoro-phenyl)-5-trifluoromethyl-pyridine-2-carboxylic acid ((S)-
3,3,3-trifluoro-2-hydroxy-2-methyl-propyl)-amide;

3-Amino-6-(4-fluoro-phenyl)-5-trifluoromethyl-pyridine-2-carboxylic acid ((R)-
3,3,3-trifluoro-2-hydroxy-2-methyl-propyl)-amide;

132



3,3,3-trifluoro-2-hydroxy-2-nethyl - propyl ) -am de;

3-am no- 6- (2, 4-di chl oro-phenyl )-5-trifl uoronethyl -pyridi ne-2-carboxylic

aci d (3, 3yvB-20rwifibssar o- 2- hydr oxy- 2- net hyl - propyl ) - am de; PCT/EP2011/054038

3- Ami no- 6- (4-fl uoro-phenyl )-5-trifluoronethyl -pyridine-2-carboxylic acid
(2- hydroxy-2-nethyl -propyl)-am de; or

3- Am no- 6- net hoxy-5-trifl uoronethyl -pyridi ne-2-carboxylic acid ((R)-3, 3, 3-
trifluoro-2-hydroxy-2-nethyl-propyl)-am de. Enbodi nent 44: Use of a
conpound according to enbodinent 1 to 43 in the manufacture of a nedi canent
for use in the treatnent of an inflammatory or obstructive airways di sease

or nucosal! hyd &hing/s-(2End el raRMentP5-trisronfetrd/-pRTTRUAEarB&RAE 8EiBY t O

enbodi men% 1 E(}) 43 in the maniglf acture of a nedicanent for use in the

t r eat ment SoFS HMHTe LAV g e RE Y -HOPYOFFIS Enbodi nent  46: Use of a conpound
accordi ng to evhathors@tflubeo-pienyhs-trunudrasthyrpgridihe-a-cardixgirreemt(2f or use in
the treat mént f & g\i sease méd_i ated by CFTR, wherein the disease is CF or
CO PD. EnbSH MR Uy :Prowl-asp! % %onmpound according to embodinent 1 to 43 in
t he manuf act ur [ . it Nt Nf stic
fibrosis. Enbo%’ﬁﬁ&‘r?faa '%goiﬁgﬁ@@%&8@%@@5’1'%%%%%@?@%%g'p éﬂ“@'t?’rfé%ti ng a

di sease driflgirg-grhydioxy@danethderdpy!)@FI®R. conpri sing: the conpound according to
enbodiment 1 to 43 and one or nore pharmaceutically acceptabl e excipients.
Enbodi ment 49: A pharmaceutical conposition, according to enbodi nent 48,
wher ei n tlHebefligerid: dee df enraraunt gceayding to emipndiyserd 1de 460PDe Enbodi nent  49:

A phar macgu |t5aire GP IR dahi2Rt foPGSOh M ediReRHR aF infBRmatly oMiskiGEvet NE

di sease or disorder is cystic fibrosis. Enbodi nent 50: A pharmaceuti cal
conbi nat i ¥ave digprsesarmgrcosdhyeration-st active conprising the conpound
according to enbodinent 1 to 43 and

Embodiment 45: Use of a compound according to embodiment 1 to 43 in the

manufacture of a medicament for use in the treatment of a disease mediated by CFTR.

Embodiment 46: Use of a compound according to embodiment 42 in the manufacture of
a medicament for use in the treatment of a disease mediated by CFTR, wherein the
disease is CF or COPD.

Embodiment 47: Use of a compound according to embodiment 1 to 43 in the

manufacture of a medicament for use in the treatment of cystic fibrosis.

Embodiment 48: A pharmaceutical composition for treating a disease or disorder
mediated by CFTR, comprising:

the compound according to embodiment 1 to 43 and

one or more pharmaceutically acceptable excipients.

Embodiment 49: A pharmaceutical composition, according to embodiment 48, wherein
the disease or disorder is cystic fibrosis or COPD.

Embodiment 49: A pharmaceutical composition, according to embodiment 49, wherein

the disease or disorder is cystic fibrosis.

Embodiment 50: A pharmaceutical combination, comprising:
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a second active selected fromosnotic agents, ENaC bl ockers,
anti-inflanmmatory agents, bronchodil atory agents, antihistam ne agents,
anti-tusswoeongassos, anti biotic agents and DNase drug sROSiER2CI@®5408%er ei n
the first and second actives may be in the sanme or different pharnaceuti cal
conposition. Enbodi nent 51: A pharnmaceutical conbination according to
enbodi nent 50, wherein the second active agent is an EnaC bl ocker.

Enbodi ment 52: A process for the preparation of conmpounds of fornula (1),
conprising: 0 R4 reacting a conpound 1 with conpound 2 in a peptide
coupling reaction, 0 RIN OH

a first active comprising the compound according to embodiment 1 to 43 and

a second active selected from osmotic agents, ENaC blockers, anti-inflammatory
agents, bronchodilatory agents, antihistamine agents, anti-tussive agents, antibiotic
agents and DNase drug substances, wherein the first and second actives may be in the

same or different pharmaceutical composition.

Embodiment 51: A pharmaceutical combination according to embodiment 50, wherein
the second active agent is an EnaC blocker.

Embodiment 52: A process for the preparation of compounds of formula (1), comprising:

0
R4
R N
I X T RS
3 RS
= R
2 A NH,

R
|

reacting a compound 1 with compound 2 in a peptide coupling reaction,

0]
1 N R4
\ OH R5
| __—
—_—
/ R3/ RG
| |
P

R

R A H

1 2
wherein R', R%, R®, R* R® and R°® are as defined herein and P is a suitable amino

protecting group;

removing protecting groups and isolating the compound of formula 1.
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R3 R- 2ANH

WO 2011/113894 PCT/EP2011/054038

Embodiment 53: The process according to embodiment 48, wherein the peptide coupling
condition is HATU in an aprotic solvent.
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12 wherein R1, R2, R3, R4, R5 and R6 are as defined herein and Pis a

sui tabl e am no protecting group; renoving protecting groups and isol ating
t he conpowodoofiiggsenul a |. Enbodi nent 53: The process RCTMPAIINGYS£038
enbodi ment 48, wherein the peptide coupling condition is HATU in an aprotic
solvent. WD 2011/113894PCT/ EP2011/ 054038 C ai ns R4 or pharmaceutically
acceptabl e salts thereof, wherein: Ais Nor CR4a; RL is H Cl-C8 al kyl
optionally substituted by one or nore hal ogen atons; C2-C8 al kenyl; C2-C8
al kynyl; C3-C10 cycl oal kyl; C5-C10 cycl oal kenyl; -Cl1-C4 al kyl - C3-C8

cycl oal kyl; C1-C8 al koxy optionally substituted by one or nore hal ogen

at ons; hal ogen; SO2NR8R9; SO02R19; S-didinfsBal kyl optionally substituted by
one or nore hal ogen atons; S-C8-Cl4 aryl; CN, NR11R12; C(0)NR13R14;
NR13s02R15; Nec(0)R15, cO2R15, -(C0-C4 alkyl)-C6- Cl4 aryl; or -(CO-C4

al kyl) - 3 Wwe Cléimrenber ed het erocyclic group, wherein the heterocyclic group
cont ai ns ]atA | east ﬁ?nFF hetfaroatom selected fromN, 0 and S; wherein the
cycl oal kyl", %%/”3:9083 Ren%”n,u aaryI and heterocyclyl groups are each optionally
substituted by one or nore Z substituents;

0
R4
R N
X N R
| / R3 R6
R? A NH,

or pharmaceutically acceptable salts thereof, wherein:
Ais N or CR*,

R'is H; C4-Cs alkyl optionally substituted by one or more halogen atoms; C,-Cs alkenyl:
C»-Cs alkynyl; C5-C4q cycloalkyl; Cs-C44 cycloalkenyl; -C4-C4 alkyl-Cs-Cg cycloalkyl; C4-Cg
alkoxy optionally substituted by one or more halogen atoms; halogen; SO,NR°R?;
SO,R"; S-C;-Csalkyl optionally substituted by one or more halogen atoms; S-Ce-C14
aryl: CN; NR'""R™%; C(O)NR™R™: NR™*SO,R"; NR™C(O)R", CO,R"™, -(C-C, alkyl)-Cs-
Ci4 aryl; or -(Co-C4 alkyl)-3 to 14 membered heterocyclic group, wherein the heterocyclic
group contains at least one heteroatom selected from N, O and S; wherein the
cycloalkyl, cycloalkenyl, aryl and heterocyclyl groups are each optionally substituted by

one or more Z substituents;
R?is C4-C4 haloalkyl:

R® and R* are each independently H or C;-Cs alkyl optionally substituted by one or more

halogen atoms;

R*is H, or C4-Cs alkyl optional substituted with one or more halogen:
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R2 is Cl1-C4 hal oal kyl; R3 and R4a are each independently H or Cl1-C8 al kyl
optionally substituted by one or nore hal ogen atons; R4 is H or Cl-C8

al kyl optworral1/gsgsgtituted with one or nore hal ogen; RBCII&P2011/054038

-(CH2) m NR17R18, -(CH2)m OR ; 01-08 al koxy optionally substituted by one or
nore hal ogen atons; -(00-04 al kyl)-0O2R15; -(00-04 al kyl)-08-014 aryl or -3
to 14 nenbered heterocyclic group, wherein the heterocyclic group contains
at | east one heteroatom selected fromN, 0 and S; wherein the -(00-04

al kyl)-08-014 aryl and -(00-04 al kyl)-3 to 14 nenbered heterocyclic group
are each optionally substituted by one or nore Z substituents; R6 is 01-08

al kyl ~ optROBaIdH), NRERI®L ytRY, R @iec ik b@tld}@h@gﬂﬁtlt@te@@on@%rfhb@e

cycloal kyl; -01-04 a Mpl aIk 1-08 opt al |y
SUbst 1 t L TAPasy S ST AR RO e G GBI Congr e el MeB g
al kyl) - O&dﬁérécﬂny@r,ouprwhe(rélﬂ-trMheaérKWC)le &obpcdrﬂamahem@néa‘eerml i c group,

from N, O eotRapad S HECRY B Mot Rehard Crbodbarsts o o

al kyl') - 08140rizémaer§ab| hatetboy (1RO &k legth) e@iohallylstibstitutee bgdnéret @p@cX/cl i ¢ gr oup
are each €MD yy substituted by one or nore Z substituents; or R6 is H,
and RS is %i&&éﬁm NR17R18, -(OH2)mOR , Cl1-C8 al koxy opti onaIIy substituted
by one or nore hal ogen atons; -(00-04 al kyl)-08-014 aryl; -(00-04 alkyl)-3

to 14 menpered d‘%ikgféb‘i%ﬁélk%ugét@!j@q r‘?‘%’\iﬁjrﬁor%*h Ioggrtn Efoﬂﬁygbb c%lpgl%(lcont ai ns

at | east one Het’er datom seélect or - ) - 002R15,
wher ei n -6« @kyEEKG fycRlkgl 4 &p?|kowt00@tysghstéwtﬁgz by Olse lroplelr hﬁ}@%@r ed

heterocy%tbﬁs%@%g{a@gﬁﬁ %OQCPQEJ?) @@éh%ﬂ#'dr)l C%ltbsaﬁﬂytl&ttngb/en%b?ed)r nore Z
substituents; or he carbon atoms to which they are

bound forhﬁt%rogfq'@grguwﬂ%@'@éh %@w&w 9r@un> FPIYyaiay gt least 0B heleraali" RS t oget her
form an osefectdkn Noe%d@dma%m me%l%kﬂldymbalﬁém 0@@)@@9@@& afed by one

or nore hal ogen_at ons; - ptional substi t ut ed g one or nore
hal ogen adEeo-Cq ! dﬁtoaﬁwwf)ﬁb%fgd bé&m&wg)w gr%‘rp arg gechoPtiaalysybafityigd 14

menber ed Hedrerod eyed ZGubstidugnts; vher ei n the heterocyclic group contains at

| east one heteroatomselected fromN, 0 and S, wherein the aryl and

het er ocycl yl groups are each optionally substituted by one or nore Z

subst i t ueRtis H, end RSlsa(EHQRGNRHBéBI; HEHWOR, Che, alksyaptiaiaigsutistiturdd Iph t hey are

bound a 5 to red eteroc cl st Cc n| n nor e
het er oat oNt osrérroggﬁglg T at %I(@)%( %Jk@ é%ﬁ@ s ?EE g&ﬁlg ?A?m%m%g%gpt ionally
subst i t utederbgyctitmigroop, witﬁr@'n hesheterdiyicliegrnosp corrtalmeadaalstléﬁe aptgrda®n oget her

with the GAROMN ATS 4 4} %Bo-bhgoéylgggzgfw%rémf B 21b0.8-ceaber ed

heterocyclic ring systemcon or’ nore het'ef'oa _ cted from
N, 0 and &d (I%e@zeﬁllﬁvl)t?n’@ i memisred baterosydistaraupadroypssuid sag¢h entiedallyy one or

nmore Z S%Eﬂtﬁt‘éé%%neamb% i*suﬁ%’iutu@ﬂt‘soﬁ al kyl optional substituted with one
or nore halogen; mis 0, 1, 3; R8, Rl1l, R13 and R17 are each

i ndependently H, 01-08 al kyI opt| onal |y substl tuted by one or nore hal ogen

atoms, 03RO F@M@é&ﬁérWih tRE carb&d a®thsdb kmlch tfe3-FS bt 0@k k¥lio 8 RO, R10, R12,
R14, R15, R16 and .- are each

i ndependeRempered C@T"%“%T”&%ﬁ”@?ﬂﬂ i%nal |y substituted by one or nore hal ogen
atons; 02-08 al kenyl; 02-08 al kynyl ; 03 010 cycloalkyl 05- 010

cycl oaI ke 01-04 | -03-08 c K 6- 4 aryl; or
Y b0 04" R R Ped ardorlam Grton e D apeies G §ﬂ3'%mh9ré§ sdRats
het er ocy cibyi ahegir Onipe balbgex aitSmetCJ—@@@ko@r@@tudﬂ@ﬂlyesmmmmosw aetedhdreom N, 0 and
S, V\,herelnthe cIo I aIk r c |yl groups are
each optlrbarlné%f] @ ![i% g(éfﬁﬁcf d’h%ryopyr(r%?g éllkgﬁgg(%l ye%or R11 and R12,
R8 and RMdRdrBeywhclgialg, whameln Rib?heae'rdcy@ﬁ@grbogeoﬂ‘lansaiIeasttohe haetetaatopen atomt o
selected from N, O and S, wherein the aryl and heterocyclyl groups are each optionally
substituted by one or more Z substituents; or

137



which they are attached may forma 4 to 14 nmenbered heterocyclic group
optionally substituted by one or nore Z substituents; Z is independently
OH, aryl ,wO-2arwyi138%enzyl, O0-benzyl, 01-06 al kyl opti onalPCy/EPatstos4068 ed by
one or nmore OH groups or NH2 groups, 01-06 al kyl optionally substituted by
one or nore hal ogen atons, 01-06 al koxy optionally substituted by one or
nore OH groups or 01-04 al koxy, NR18(S02)R21, (S02)NR19R21, (S02)R21,
NR180(0) R21, 0(0) NR19R21, NR180(0) NR19R21, NR180(0)0OR19, NR19R21, 0(0)OR19,
0(0)R19, SR19, OR19, oxo, ON, NO2, halogen or a 3 to 14 nmenbered

het erocyclic group, wherein the heterocyclic group contains at |east one

het er oat oRA &Rl RObgsihdrivam the cé}b@métoﬁ,s t&hBich febyRR2d baurRi aeaczha in@d@@ﬁaladent ly H,

01-08 al kyl ; 03-08 cycl oal k 01-04 al koxy-0 kyl)-aryl
opt 1 onal 1 PAaBET SR S8 B OGS S o g AR ORETS SEEHoF 1B O 56T S by

01- 06 al kemereiansk e YgRAT is OPfbridly albsyiu)ed B3-onk@r ibréTE gbisstiadntsedber ocycl i
group, the heterocyclic group including one or nore heteroatons sel ected

fromN, O and S, optionally substituted by one or nore groups selected from
hal ogen, R%and RPlandR’dbdetheraviith € €)rbdn S6maltd which (H@9-aBtba@lnkiyibrim 540 §1

01- 06 al KEEJPERY MR ESeng 3R SRS B Feb R Tl 1

het er ocycdV,i@ agd Su‘pherehéhéémw)@tﬁmlsmptigﬁdiupUbsﬁthﬁtbwemienQDe Znor e

heteroatqg& O'ﬁ%;ted fromN, O and S, optionally substituted by one or nore
cte

groups se rom hal ogen, 01-06 al kyl or 0(0)01-06 al kyl; wherein the
al kyl groups are optionally substituted by one or nore hal ogen atons, 01-04

al koxy, G&'GY AHg ¢, & VrEAtoR s%bgt}fbtegﬁlvn%%wﬁﬁéreor@al eky1)2; or R19 and R21

together with t he nitrogen atomto which they attached forma 5- to 10-
menber ed heterocyclic group, the heterocyclic group including one or nore
further hateooabeps: sel ected fromN, 0 and S, the heterocyclic group being
optionally substituted by one or nore substituents selected from OH;

hal ogen; aryl; 5- to 10- nenbered heterocyclic group including one or nore
het er oat oR% RSeRECIRART BRMdh ir{meg@weﬁﬂy 9(0)-2; alkylloptidhally 2ui3fitu@f widegl ; 01- 06

opt 1 onal 19 TETBLHEER S, atte SporBY 8 ¢FG: BEALCOE SEGIOAl koxy: and
0(0)001-06 al kyl, wherein the aryl and heterocyclic substltuent’groups are
erme! v QUL RANRL KeskDsh R £ i B PR B 36 AR Db o 0100
conpound subsiiinidil iy one ocinaiemhalogen atdnas; 82Z3s allesyleCACs alkynyl G}Bws 01- 08 al kyl
88%:82::%% Eg ?utquEMk 8r02@$@(ﬂ%%98§§ma|0W§f ﬁo eh 1R12,rs
L, 6-L, 14 -é@qyﬁDz; alb)ﬁ 3(m@=mama¢reg|hpte5>ovdlcrmrw@e@m th@h@ﬁetsiw@lclgcm@r oup,

wher ei n (R AIQRYGH fordibalh SRR fim R OlPAY WhBRINEE EjgaHRM Sel ect ed

fromN, 0 and S, wherein the aryl and heterocyclic groups are each

opt i onal | §ycoaksemiltany! @ad bytesegciyorenpsary eaghmptipaliy spkstitied mrheneeprand
accor di ngz §hsaii¥ntar &cedi ng claim wherein Rl is 01-04 al kyl
optional |y substituted by one or nore hal ogen atons; 01-04 al koxy
optionally substituted by one or nore hal ogen atons; or hal ogen. 5. The

_CorrpgundI RCA&RIRHA, ng1ldn@ P, ai%ndLRt(;‘Oar% RWagad ezi18rtogethezr wilRliné RitrageH atomg@r $Ihn aryl
|Speny Qpt ] ona U titute one o0 e S Stltuents e
oo wWiBLIY B Fiethit ey e b TiaeRbertnariefasy e o aiedonaly

substituted by one or more Z substituents;

Z is independently OH, aryl, O-aryl, benzyl, O-benzyl, C,-Cs alkyl optionally substituted
by one or more OH groups or NH, groups, C4-Cs alkyl optionally substituted by one or
more halogen atoms, C4-Cs alkoxy optionally substituted by one or more OH groups or
C+-C4 alkoxy, NR'™®(S0,)R?", (SO,)NR™R?', (S0,)R?', NR'®C(0O)R?", C(O)NR™R?,
NR"C(O)NR™R?', NR'®C(0O)OR", NR"R?!, C(O)OR", C(O)R", SR™, OR™, oxo, CN,
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7. The conpound according to any preceding claim wherein R4 is H or 01-04
al kyl optionally substituted by one or nore hal ogen atons; R5 is

01- 04 al kwwyooptidssmal | y substituted by one or nore hal ogen/ERR@®54038

-(CH2) MR17Ri's, -(OH2)mOR ; or -(00-04 alkyl)-3 to 14 nenbered

het erocyclic group, wherein the heterocyclic group contains at |east one
het eroatom sel ected fromN, 0 and S, wherein the aryl heterocyclyl groups
is optionally substituted by one or nore Z substituents; R6 is 01-04
al kyl optionally substituted by one or nore hal ogen atons; 01-04 al koxy
optionally substituted by one or nore hal ogen atons; or -(00-04

al kyl') - 0680 haRb¥ o.vmgltceimmtem@e@wietdr@cy@miér@mwhﬁregwm@thbtew@dndyome or
nore Z subsiﬁljtuents and, R6 tgr%g with the carbon atons to
whi ch t he§" @%&ﬂ%o'?eot?%’?rﬁa'@mt%le@t%%‘é ocyclic ring system or

R5 and R6 together with the carbon atons to which they are bound forma 5

to 8 nme gteroc cli,c ri,n _ ontainin roat ons
sel ect ed E Y° &R '§dewg?@|yﬁ¥'?%génreﬁwgtcaif'g’tcéﬁ?%gﬁ (g&?@%fiﬁy 'stfbstituted
by one orallmlxr (E0-Z4 sliiF-tiyt oysiohslly smbstﬁut@d oy ode or more griips saledteRT®ma€ eCegach

! ndeDendgéhEil,yC '66 a%x&naélhl%%r d% 8”5“<yl)y 35Bb§1trhérld[)§rgd lﬂéte?cgz?%l%% ‘E@ e hal ogen

at ons. acc 'Ry 10 any of t precedin wherein A
i s CR4a; the heterocmlmgmt@ln@uldnaﬂ fyd oromredﬂnwlrtbeyorsaub@ectte@utr@d Noy) @nkS.or nor e

nal ogen ol dpcthrienPbifima ol splbcBil 1S R, G, BTR, hyTREC | o
is - NRL7FB®) ngg;qkyla(,Qg C, alkyl)-O-aryl optlonally substituted by one or more groups

selected from C4-Cs alkyl, C4-Cg alkoxy and halogen; and (Co-C, 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, C4-Cs alkyl or C(O)C;-Cs alkyl; wherein the alkyl groups are optionally

substituted by one or more halogen atoms, C4-C, alkoxy, C(O)NH,, C(O)NHC4-Cs alkyl

or C(O)N(C+-Cs alkyl),; or

R'™ and R?' 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),-aryl; S(0),-C4-Cs alkyl; C4-Cs alkyl optionally substituted by one or more
halogen atoms; C4-Cs alkoxy optionally substituted by one or more OH groups or C4-C,4
alkoxy; and C(O)OC;-Cs alkyl, wherein the aryl and heterocyclic substituent groups are
themselves optionally substituted by C4-Cs alkyl, C4-Cs haloalkyl or C4-Cg alkoxy.

2. The compound according to claim 1, wherein A is CR*,
3. The compound according to claim 1 or claim 2, wherein
R' is C4-Cs alkyl optionally substituted by one or more halogen atoms; C;-Cs

alkoxy optionally substituted by one or more halogen atoms; halogen; NR"'R"?, C¢-C14
aryl; or -(Co-C,4 alkyl)-5 to 6 membered heterocyclic group, wherein the heterocyclic
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R6 is 01-04 al kyl optionally substituted by one or nore hal ogen atons. 9.
The conpound according to claiml, represented by fornula I, 0 RINRLO1 N
R3 F3CANHROI20r11889phar naceuti cal |y acceptabl e salt; wheP€EP201195M30r CR4a;
Ra is Hor 01-04 alkyl; RL is 01-08 alkyl optionally substituted by one or
nore hal ogen atons; 01-08 al koxy optionally substituted by one or nore

hal ogen at ons; hal ogen; NR1106-014 aryl; or - (00-04 alkyl)-5 to 6 nenbered
het er ocyclic group, wherein the heterocyclic group contains at |east one
het eroatom sel ected fromN, 0 and S, wherein the aryl and heterocyclic
groups are each optionally substituted by one or nore Z substituents; R3 is

H or CH3;grougddhlaihSat least one heteroatom selected from N, O and S, wherein the aryl and
heterocyclic groups are each optionally substituted by one or more Z substituents.

4. The compound according to any preceding claim, wherein
R' is C4-C, alkyl optionally substituted by one or more halogen atoms; C-C,
alkoxy optionally substituted by one or more halogen atoms; or halogen.

5. The compound according to claims 1 to 3, wherein
R is aryl, wherein aryl is phenyl optionally substituted by one or more Z
substituents.

6. The compound according to any preceding claim, wherein
R?is CFs.

7. The compound according to any preceding claim, wherein

R*is H or C;-C, alkyl optionally substituted by one or more halogen atoms;

R® is C4-C, alkoxy optionally substituted by one or more halogen atoms; -(CH2)m-
NR'"R'8, -(CH,)m-OR’; or -(Co-C, alkyl)-3 to 14 membered heterocyclic group, wherein
the heterocyclic group contains at least one heteroatom selected from N, O and S,
wherein the aryl heterocyclyl groups is optionally substituted by one or more Z
substituents;

R® is C4-C4 alkyl optionally substituted by one or more halogen atoms; C-C,
alkoxy optionally substituted by one or more halogen atoms; or -(Co-C, alkyl)-Cs-C14 aryl
wherein the aryl is optionally substituted by one or more Z substituents; or

R* and R°® together with the carbon atoms to which they are bound form a 3 to 6
membered carbocyclic ring system; or

R® and R® together with the carbon atoms to which they are bound form a 5 to 8
membered heterocyclic ring system containing one or more heteroatoms selected from
N, O and S, wherein the ring system is optionally substituted by one or more Z
substituents;

mis Qor1;

R'" and R are each independently H; C;-Cs alkyl optionally substituted by one

or more halogen atoms.
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0 , or 10. A compound according to any of Clainms 1 to 9 for use
as a pharmaceutical. 11. A conpound according to any of Cains 1 to 9 for
use in t hwotouatiseat of an inflamratory or obstructive aCTHERYGI1AO5088RSE Or
mucosa! hydration. 12. Use of a conpound according to any of Clains 1 to 9
in the manufacture of a nedicanent for use in the treatnent of an

I nfl ammat ory or obstructive airways di sease or nucosa! hydration.

8. The compound according to any of the preceding claims, wherein

Ais CR*;

R' is C4-C, alkyl optionally substituted by one or more halogen atoms; or C4-C,
alkoxy optionally substituted by one or more halogen atoms;

R%is CFa,

R%is H, CH3 or CF3;

R'is H or Me;

R*is H;

R®is -NR"R"™ or OH, and

R® is C4-C, alkyl optionally substituted by one or more halogen atoms.

9. The compound according to claim 1, represented by formula Il,

0]
R1 N R101
N N/
/ R3
FsC A NH, 1

or a pharmaceutically acceptable salt;
wherein
Ais N or CR*,

R®is H or C4-C, alkyl;

R' is C;-Cs alkyl optionally substituted by one or more halogen atoms; C;-Cs alkoxy
optionally substituted by one or more halogen atoms; halogen; NR"'R"?, C¢-C14 aryl; or -
(Co-C, alkyl)-5 to 6 membered heterocyclic group, wherein the heterocyclic group
contains at least one heteroatom selected from N, O and S, wherein the aryl and

heterocyclic groups are each optionally substituted by one or more Z substituents;

Rz is H or CHj3;
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13. A pharmaceutical conposition, conprising: the conmpound according to any
of Clains 1 to 9 and one or nore pharnmaceutically acceptabl e excipients.

WO 2011/ MB29MAGIFIEP2011/ 054038 14. A pharnmaceutical comrbirERRé10/054038
conprising: a first active conprising the conmpound according to any of
Clainms 1 to 9 and a second active selected fromosnotic agents, ENaC
bl ockers, anti-inflammatory agents, bronchodil atory agents, antihistam ne
agents, anti-tussive agents, antibiotic agents and DNase drug substances,
wherein the first and second actives nay be in the sane or different
pharmaceutical conposition. 15. A nethod for treating CFTR nedi at ed
condition or disease conprising adm ni stering an effective anount of at

| east one conpo accordlng to y of clalns Ito to a subj ect in need of
such treatnent. Fs
Q
R101 |S
2 ¢ FS 2 C F3 Ve ////,/’n ©
RT T
I,,,,,
HO HO Z

OH OH
7~ 7~
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EX NN
I

g

, or

10. A compound according to any of Claims 1 to 9 for use as a pharmaceutical.

1. A compound according to any of Claims 1 to 9 for use in the treatment of an

inflammatory or obstructive airways disease or mucosal hydration.

12. Use of a compound according to any of Claims 1 to 9 in the manufacture of a
medicament for use in the treatment of an inflammatory or obstructive airways disease

or mucosal hydration.

13. A pharmaceutical composition, comprising:
the compound according to any of Claims 1 to 9 and
one or more pharmaceutically acceptable excipients.
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14. A pharmaceutical combination, comprising:

a first active comprising the compound according to any of Claims 1 to 9 and

a second active selected from osmotic agents, ENaC blockers, anti-inflammatory
agents, bronchodilatory agents, antihistamine agents, anti-tussive agents, antibiotic
agents and DNase drug substances, wherein the first and second actives may be in the

same or different pharmaceutical composition.
15. A method for treating CFTR mediated condition or disease, comprising:

administering an effective amount of at least one compound according to any of

claims 1 to 9 to a subject in need of such treatment.
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