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PCT/ EP2@09/ M53—lﬁeﬁhoxy§henyl) 1-methyl-5-(2,4-dichlorophenyl)-1H-1,2,4-triazol-3-amine, and
their use as corticotropin-releasing factor-1 (CRF1) antagonist.
WO-2001/44207 discloses similar compounds having affinity for CRF receptors.
WO0-2007/118903 discloses 3-aniline-5-aryl 1,2,4 triazoles as positive modulators of
nicotinic acetylcholine receptors useful for treating neurological, degenerative and psy-

25  chiatric disorders.

BACKGROUND OF THE INVENTION

Cholinergic receptors normally bind the endogenous neurotransmitter acetylcholine
(ACh), thereby triggering the opening of ion channels. ACh receptors in the mammal-
30  ian central nervous system can be divided into muscarinic (mAChR) and nicotinic
(nAChR) subtypes based on the agonist activities of muscarine and nicotine, respec-
tively. The nicotinic acetylcholine receptors are ligand-gated ion-channels containing
five subunits. Members of the nAChR subunit gene family have been divided into two
groups based on their amino acid sequences; one group containing so-called 3 subunits,

35 and a second group containing o subunits. Three kinds of o subunits, a7, a8 and a9,



have been shown to form functional receptors when expressed al one and thus
are pre- suned to form honoligoneric pentaneric receptors. An allosteric
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Compounds which bind nAChRs have been suggested for the treatment of a range of
disorders involving reduced cholinergic function such as learning deficit, cognition

25  deficit, attention deficit or memory loss. Modulation of a7 nicotinic receptor activity is
expected to be beneficial in a number of diseases including Alzheimer’s disease, Lewy
Body Dementia, Attention Deficit Hyperactivity Disorder, anxiety, schizophrenia, ma-
nia, manic depression, Parkinson’s disease, Huntington’s disease, Tourette’s syndrome,
brain trauma or other neurological, degenerative or psychiatric disorders in which there

30 s loss of cholinergic synapses, including jetlag, nicotine addiction, pain.

However, treatment with nicotinic receptor agonists which act at the same site as ACh
is problematic because ACh not only activates, but also blocks receptor activity through
processes which include desensitization and uncompetitive blockade. Furthermore,

35  prolonged activation appears to induce a long-lasting inactivation. Therefore, agonists

of ACh can be expected to reduce activity as well as enhance it.



5 We have surprisingly found that certain novel triazole derivatives can
increase the effi- cacy of agonists at nicotinic acetylcholine receptors
(nAChR) . worpoumsstyhavi ng this type of action (herei naPCeEEPe@bos3eed t o as
"positive allosteric nodulators") are likely to be useful for treatnent of
conditions associated with reductions in nicotinic transms- sion. In a
t herapeutic setting such conpounds could restore normal interneuronal com
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The present invention concerns 1-(aryl)-3-aniline-5-alkyl 1,2,4-triazole derivatives hav-
20  ing positive allosteric modulator properties, in particular increasing the efficacy of ago-
nists at the a7 nicotinic receptor. The invention further relates to methods for their
preparation and pharmaceutical compositions comprising them. The invention also re-
lates to the use of these derivatives for the manufacture of a medicament for the treat-
ment or prophylaxis of psychotic disorders, intellectual impairment disorders or dis-
25  cases, or inflammatory diseases or conditions in which modulation of the a7 nicotinic

receptor is beneficial.
The compounds of the present invention differ structurally from the prior art com-
pounds and pharmacologically by their enhanced activity as positive allosteric modula-

30  tors of the a7 nicotinic acetylcholine receptor.

The present invention relates to a compound according to formula (1)



Cl. 3al kyl oxyd _3al kyl , C1. 3al kyl am no, C3.6cycl oal kyl, C3.6c¢cycl oal kyl oxy,
C3. 6¢cycl oal kyl am no, (C3.6cycl oal kyl) C1. 3al kyl,

(C3. 6cyclwal2kgding73al kyl oxy, and 10 (C3. 6cycl oal kyl ) Clpr8aidpgéoansiies R2 is
hydrogen, halo, Cl.3alkyl, C1.3alkyloxy_ pr trifluoromethoxy; R3 is
hydrogen, halo, or trifluoronmethyl; R4 is hydrogen, or halo; 15 R2 and R3
may forma radical -OCF2-0O; Ak is straight or branched Cl. 6al kanediyl or
C2_6al kenediyl; R5 is hydrogen, hydroxy, CL.3al kyloxy, hal o, R6R7N C(=0O) -
or RB-OC(=0)-; 20 R6 is Cl.3alRyl, C3.6cycloa?kyl or

(C3. 6¢cycl oal kyl ) C1. 3al kyl ; R7 is\hydrogen or Cl.;ngz%; or R6 and R7 form

pyrrolidinyl or piperidinyl each dptigpally su It d with hydroxyl; R8
i s hydrogen or Cl.4alkyl; or a pharmaagguticallly acceg aRlae addition salt or
a hydrate or a sol vate tRierem- 5 Thg present inyedfion relates in
particular to a conpound accordi niN\t mul g\{ a stereoisoneric form
thereof, wherein R is unsubstituté¥d phenyN: unsu StN { ut ed

benzodi oxan-6-yl; unsubstituted pyridinyl ;Ior 30 phBnyl or pyridinyl
substituted with 1, 2 or 3 substituents sejjected fromthe group con-
sisting of halo, trifluoronethoxy, C1.3alkyl, Cil.3alkyl oxy,

Cl. 3al kyl oxyCl. 3al kyl , (‘%) 3a§ﬁ§y(lbfan1 no, C3.6cycl oal kyl, C3. 6cycl oal kyl oxy,
C3. 6eycl oal ByA SFepisomer g ddeEfaMR§icincL. 3al kyl |
(C3. 6cycl oal kyl' ) C1. 3al kyl oxy, and (C3.6cycl oal kyl) Cl1. 3al kyl am no; 35 WD
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hydr ogen. - arional . pyEgnyF bR BT P G 3 Qlpsttehes SAEGTBION e Ftyhiton-

strai ght orsifiigmdiele. tifligsemethegiriffuogemetborsa Cietlledi G1salldoxs hydr ogen,

hydr oxy, Ci ClalksydxyLy salkyl 6, :aR6RANNG( EQeycloalkiRB CR:E(k@)kyloxyR6 i s C _3al kyl,
C3. 6cycl oal @y&%&&g&m‘%t%%klglﬁhﬁ(ﬁ)cﬁ?a’l@,' (C A RAIDHANUAKPBELN A8

Cl. 3al ky ; and formpyrrolidinyl” or pi'peridinyl each optionally
subst i ﬁ@t ed@fﬁ?l%ﬁ}gp@ﬁ@ylaﬁ@%’s hydr ogen or Cl. 4al kyl ;

R” is hydrogen, halo, C;_alkyl, C;salkyloxy or trifluoromethoxy;
R’ is hydrogen, halo, or trifluoromethyl;
R* is hydrogen, or halo;

15  R”and R’ may form a radical -OCF,-O-;

Alk is straight or branched C,;¢alkanediyl or C,salkenediyl;

R’ is hydrogen, hydroxy, C;_alkyloxy, halo, R°R'N-C(=0)- or R*-0-C(=0)-;
20 R%is Cisalkyl, Csscycloalkyl or (Csscycloalkyl)Cisalkyl;
R’ is hydrogen or C;_alkyl; or
R’ and R’ form pyrrolidinyl or piperidinyl each optionally substituted with hydroxyl;
R® is hydrogen or C;_alkyl;
or a pharmaceutically acceptable addition salt or a hydrate or a solvate thereof.
25
The present invention relates in particular to a compound according to formula (I) or a
stercoisomeric form thereof, wherein

R' is unsubstituted phenyl; unsubstituted benzodioxan-6-yl; unsubstituted pyridinyl; or
30  phenyl or pyridinyl substituted with 1, 2 or 3 substituents selected from the group con-
sisting of halo, trifluoromethoxy, C;_salkyl, Calkyloxy, C;_salkyloxyC;_salkyl,
Cisalkylamino, Csecycloalkyl, Csscycloalkyloxy, Csecycloalkylamino,
(Csscycloalkyl)Csalkyl, (Csscycloalkyl)Cisalkyloxy, and
(Csscycloalkyl)Cizalkylamino;
35



or a pharmaceutically acceptable addition salt or a hydrate or a sol vate
thereof. 15 The present invention relates in particular to a conpound
accor di ngvoaodwnsura (1) or a stereoisonmeric formther @fT/EP2409/083186 R | S
unsubstituted phenyl; unsubstituted benzodi oxan-6-yl; unsubstituted
pyridinyl; or phenyl or pyridinyl substituted with 1 or 2 substituents

sel ected fromthe group consist- 20 ing of halo, trifl uoronethoxy,

Cl. 3al kyl, C1.3al kyl oxy, C1.3al kyl oxyd _3al kyl and C1. 3al kylamno; R2 is
hydr ogen, hl is halweChydlkyln@€t aatkyoxgrorttriflidrooetweyhoxy; R3 is hydrogen, hal o,
or trifluormBhilogedhaldd ol BithesR@Ry; or halo; R2 and R3 may form a

radi cal - 42.-5% I;On th%hél’ 4-position; Ak is straight or branched

Cl. 6al kane i2y]I 3?13 éﬁll al ﬁghediél : 30 R5 is hydrogen, hydroxy, C _3al kyl oxy,
hal o, R6R7NEcndd} - may fompraoadycalGQCF-@e s G 3al kyl, C3. 6cycl oal kyl or
(C3.6¢cycl oal kyl )G _3al kyl; R7 is hydrogen or Cl.3alkyl; or R6 and R7 form
pyrr ol i di nyAoRti-aPR! drbraitehsd £ Bietedit & dydnQxydiyi; R8 is hydrogen or

Cl. 4al kyl; 35 or a pharmaceutically acceptable addition salt or a hydrate

or a solvate thereof. The present invention nore particularly relates to a
conmpound of REshitiogers IhydexyaCr-giletles solaeRik N6tk ke Re®-C(FE ei n WO

2009/ 11554 R PET, ERRPD O Q53 L8kkyl of((Rscyctodling)hshikilit ed benzodi oxan- 6-yl ;
unlsubstlic?t ?tﬁqswgoéggx} €, ik yd di ny:c Slﬁllbsti t ut edh YM th 1 ?)r 2 suEsti tueﬂtls
selected fromt roup consisting of ro,. ne LB ., t hgxymet hy
and ‘et ! ark i R A TR RO TR RS
trifluor omRhighydrogreor €14wfldi:ogen, halo, or trifluoronethyl; R4 is

hydrogen, asr dsHadnadddtiany doSept@le hd@itidsaltash aadratEeF2 dlvitd theh® 3, 4
position; 10 Alk is straight or branched Cl.6al kanediyl; R5 is hydroxyl or

R6R7N-C(=O)-, R6 is. nethyl, ethyl, cyclopropyl, c¢yclohutyl or

(cycl opropyThsRIetapf invenion iglafasdl gersiquiar t%%%wqunggcw&ag%mﬁ%@émr&al ly
accept abl e siddoisoroerichirin thercef, mpdreat e or a sol vate thereof. The present
invention nost particularly relates to a conpound of Formula (1) or a

st ereoi somegi ¢ form.ther . i.n i NSUDST | ST
benzodi ox anI-E 61%3}1111 Q“bg%;}%r“i?%% pﬁ%ﬁﬂsvﬁﬁsﬁ) ?ttlthnieég)eﬁzot ] OifH %eﬁhﬁl{lgué&tg‘%ﬁy P’r-ldmyl’ ‘Or
phenyl or pyridinyl substituted with 1 or 2 substituents selected from the group consist-

20  ing of halo, trifluoromethoxy, Ci.salkyl, C.alkyloxy, C;_salkyloxyC;.salkyl and

Cisalkylamino;

R’ is hydrogen, halo, methyl, methoxy or trifluoromethoxy;
R’ is hydrogen, halo, or trifluoromethyl;

25  R'is hydrogen, or halo;
R? and R® may form a radical -OCF,-O- in the 3,4-position;

Alk is straight or branched C;¢alkanediyl or C,salkenediyl;

30 R’ is hydrogen, hydroxy, Cialkyloxy, halo, R'R'N-C(=0)- or R*-0-C(=0)-;
R’ is Cysalkyl, Cascycloalkyl or (Cs4cycloalkyl)Cisalkyl;
R’ is hydrogen or C;alkyl; or
R’ and R form pyrrolidinyl optionally substituted with hydroxyl;
R® is hydrogen or C;_alkyl;

35  orapharmaceutically acceptable addition salt or a hydrate or a solvate thereof.

The present invention more particularly relates to a compound of Formula (I) or a

stercoisomeric form thereof, wherein



am no group; or pyridinyl substituted wth 2 nethyl groups; R2 is hydrogen,
fluoro, chloro, brono, nethoxy or trifluoronethoxy; R3 is hydrogen,
fluoro, twoOfbasonss¥et hyl, chloro; 25 R4 is hydrogen, or fPCu@mreoIR231861d R3
may forma radical -OCF20- in the 3, 4 position; Ak is straight or
branched Cl1. 6al kanediyl; 30 R5 is hydroxyl or RGR7/N-C(=0O)-; R6 is nethyl,
et hyl, cyclopropyl, cyclobutyl or (cyclopropyl)nethyl; R7 is hydrogen or
met hyl ; or a pharmaceutically acceptable addition salt or a hydrate or a
sol vat e t heRenfunsi@btiffihel ipnesdatan Giyk nhsubstitueddgtyeisliniyl, quapytiting] substitatcal

conmpound acgRK diodd shibsti@midctclcrdh tiR gr§1§1§_§&f§i5ﬁg§8f Moo A NRURAS |
wherein R is unsu%ﬁilla}ngtﬁglaonrl]enyl ; unsubstituted benzodi oxan-6-yl;
! (

unsubsti tut%lathﬁwr{l oF p]ﬁlg’nyl or pyridinyl substituted with 1 or 2
substituents selected fromthe group consist- 40 ing of hal o,
trifl uorsomeR histydroGin, 3mlo ylethyClmSabkydoxiflunoBmcBaixky| oxyd 3al kyl and

Cl1. 3al kyl ank @,y ¥¥8:20091o1 PR HhoRIMéE2009/ 053186 -7 R2 is halo, methyl,
met hoxy or tri ThP,ﬁ%ron’et hoxy: R3 Is hydrogen, halo, or trifluoromethyl; R4

i s hydrogen,, 5% %1 and R8 may form a radjcal -OCF2-O in the
3, 4- posi t i on; andAR kmpy foseraagisel &C&(gnew,éjp_%movaanedi yl or

C2_5al kenediyl; R5 is hydrogen, hydroxy, G _3al kyl oxy, hal o, R6R7N-C(=0) -

or R8- GuC( =Lk~ : j iy 3al 3. 6cycl oal kyl or

(C3. GC%)I oa%ylfftéé%tgﬁgﬁc%%é%%alﬁﬁa?a?l dgen or Cl.3alkyl; or R6 and R7 form
pyrrolidinyl optionally sybstituted with hydroxyl; R8 is hydrogen or

Cl. 3al kyl ; Brisdygieayherde it NeGFG)-;:accept abl e addition salt or a hydrate or a
sol vat e t her®@imethyldetiflecyuiaRemil, dyldtyl on(dYoloprdpghicaiyiar |y relates to a

conpound of f stereoi sonmeric formthereof, wherein R is
unsubst i tut%ﬁgggﬁ#zog%ﬁg éx%lg{hggyl ; unsubstituted pyridinyl; or pyridinyl

subst i tift edor axthawnadeuticadly azceniide pddiaon splisuladudede o vsalvde thgrenip consi sting
of chloro, methyl, ethyl, nethoxynethyl and ethylam no; R2 is halo,

met hyl , methoxy or {rifluoronethoxy; i s hydrogen, halo, or
trif ?/u or Orre"{hlf‘yﬁ)/resent }nventlon most partlcuﬁlrly relates to a )c{ornpogund of Formula (I) or a

stercoisomeric form thereof, wherein

20  R'is unsubstituted benzodioxan-6-yl; pyridinyl substituted with 1 methyl or ethyl-
amino group; or pyridinyl substituted with 2 methyl groups;

R?is hydrogen, fluoro, chloro, bromo, methoxy or trifluoromethoxy;
R’ is hydrogen, fluoro, trifluoromethyl, chloro;

25 R'is hydrogen, or fluoro;
R and R® may form a radical —-OCF,O- in the 3, 4 position;

Alk is straight or branched C; salkanediyl;

30 R’ is hydroxyl or R°R'N-C(=0)-;
R’ is methyl, ethyl, cyclopropyl, cyclobutyl or (cyclopropyl)methyl;
R’ is hydrogen or methyl;
or a pharmaceutically acceptable addition salt or a hydrate or a solvate thereof.

35  The present invention relates in particular to a compound according to formula (I) or a
stercoisomeric form thereof, wherein

R' is unsubstituted phenyl; unsubstituted benzodioxan-6-yl; unsubstituted pyridinyl; or
phenyl or pyridinyl substituted with 1 or 2 substituents selected from the group consist-

40  ing of halo, trifluoromethoxy, C;.salkyl, Calkyloxy, C;_salkyloxyC;.salkyl and
Cisalkylamino;



25 R4 is hydrogen, or halo; Ak is straight or branched Cl_5al kanediyl; R5
is hydroxyl or RGRINNC(=0-; 30 R6 is nethyl or ethyl; R7 is hydrogen or
met hyl ; owoaophasssceutical ly acceptable addition salt @cT&aEPhgda3186 Or a
sol vate thereof. The present invention_fiost particularly relates to a
conpound of Forrmula (I) or a 35 stereoisoneric formthereof, wherein R is
unsubsti tuted benzodi oxan-6-yl; pyridinyl substituted with 1 nethyl or

et hyl - am no group; or pyridinyl substituted with 2 nethyl groups; 40 R2 is
fluoro, chloro, methoxy or trifluoromethoxy; WO 2009/ 115547

PCT/ EP2009/ 53186, nicth dtBo Vsl tAa8sontctnéry0 or trifluoromethyl; R4 is
hydr ogen, 0[53 fl u%{o g;%“ @uro%rgh[b or branched Cl_5al kanediyl; 5 R5 is
hydr oxyl or e ¥|§/I or ethyl; R7 is hydrogen or nethyl;
or a phar rra]%ehﬁthi}’éfé?lgP%s ogbalept abl e addition salt or a hydrate or a sol vate

t hereof 5 1R’ Brdek ‘emaye tbrocnpdicalOCR,e0corthoBAdsition;

(al phaS) - al pha-et hyl - 3 [[ 3-met hoxy-5-(trifluoronethyl)phenyl]am noj

él[ Eg 2 Enh ¥+‘H§dﬁ St%g %?%ﬁh?‘g‘;biaﬁ?nﬁélﬂﬁﬁz%e”‘f ?‘éyangg et 531”37 2 pyridinyl)-N

-ethyl- 15 IH1,2,4-triazol e-5-acetam de - E200; -
N-cycl opr opsd rsIBly{h(ong Iﬁﬂfdxl;rp@p;aﬂcy%@ehzlcm?\?ﬁm €6-y)- bﬁﬁ@t{é@l 2, 6-di net hyl -

4- pyrl ny@-'dt%akgp 14y RARL LA u§ﬁ
al pha$S Pgl3 (ﬂ’(? 2,3,4-trifluorophenyl)am
go] le 1, 41511’1th1 %811181“& @ﬂ%’i - Eio 203 ?( Phenyl)
(al phaS) - 1- Kﬁaﬂﬁllfnﬁnmytmhdlpywrmomlﬂ}) S@B@W@dewﬁyhyttm%}(lz 3,4-trifluorophenyl
)am no| - mll,hgd&gbﬁbla@pjaﬂcﬁ et hanol - E127 -

|(? L_Pnhﬁgi 1- %l_a'_@a%{l%%%llﬁ%/aélfcﬂcgé_/pgabi R@ﬂﬁ% n sa tﬂ pe}{e or al (lvaite thereof 1 1 uoropheny
3-[ (3, 4kdi f 1 uor ophenyl ) am no] - 1- ( 2, 6- di net hyl - 4 pyridinyl)-Nethyl-1H1,2,4

- 25 triaz Oh?e_&_e&%? A ﬁ101%3p6c1¥ticularly relates to a compound of Formula (I) or a

stercoisomeric form thereof, wherein

I, bf

R' is unsubstituted benzodioxan-6-yl; unsubstituted pyridinyl; or pyridinyl substituted
20  with 1 or 2 substituents selected from the group consisting of chloro, methyl, ethyl,
methoxymethyl and ethylamino;

R” is halo, methyl, methoxy or trifluoromethoxy;
R’ is hydrogen, halo, or trifluoromethyl;
25  R'is hydrogen, or halo;

Alk is straight or branched C;_salkanediyl;
R’ is hydroxyl or R°R'N-C(=0)-;
30  R’is methyl or ethyl;

R’ is hydrogen or methyl;

or a pharmaceutically acceptable addition salt or a hydrate or a solvate thereof.

The present invention most particularly relates to a compound of Formula (I) or a

35  stercoisomeric form thereof, wherein

R' is unsubstituted benzodioxan-6-yl; pyridinyl substituted with 1 methyl or ethyl-
amino group; or pyridinyl substituted with 2 methyl groups;

40  R?is fluoro, chloro, methoxy or trifluoromethoxy;



N-cycl opropyl -1-(2, 6-di methyl -4-pyridinyl)-3-[[3-(trifluoronethoxy)phenyl]a
m no] - IWORp®/UAs5347i azol e- 5-acet am de - E182; - PCT/EP2009/053186
3-[(3-chl oro-2-fluorophenyl)am no] -1-(2,6-di met hyl - 4-pyridinyl)-Nethyl-IH
1,2,4- triazol e-5-acetam de - E153; 30 -

(aI phaS) 1- (2, 6-di nethyl -4-pyridinyl)-al pha-ethyl-3-[(3,4,5-trifluorophenyl
)amno] - 1H1,2,4-triazol e-5-ethanol - E188; -

(al pha$) - al phia hetivgkn,|fluos aptriipbrodagtiyyli di nyl ) -3-[ (3, 4, 5-tri f| uor ophenyl ) ani

nol-1H 1, ZRMqug,ﬁl@é@ﬁQ,T@ug;dwanol - E187; -
(al phas) - aI pha- ét hyl -'3-[ (3-f uor o- 5- met hoxyphenyl)am noj - 1- ( 2- net hyl - 4- pyri

dinyl)- 35 1H 1, 2,4-tri azol e-5-et hanol - E186; -
(al phas) - 1- Al is spighttaiypranghed € eilipprgivhl pha- et hyl - 3-[ (3- 1 uor o- 5-
met hoxyphenyl )am nol-1H1, 2, 4- tr| azol e-5-ethanol - E190; WO 2009/ 115547

PCT/ EP2009/ RS 1860xy For RRIN:C(= N
(al phas) - 3- I@(B %y Fo- get hoxyphenyl )am no] - 1- (2, 6-di net hyl -4-pyridinyl)-a
| pha- et hyl =1 zol e- 5- et hanol - E205; -

3-[(3, 4-di fRulérhMéWéﬁ@/PI)@ﬁihﬁb] 1- (2, 6- di net hyl - 4- pyri di nyl )-N, N-di net hyl -1 H
1,2, 4- tri agal ghabm@veafiedigricoetablE2dq#iomsutt & a-hydrate or a solvate thereof.

3-[(2, -di f1uoro-1, 3-benzodi oxol -5-yl )am no] - 1- (2, 6-di net hyl - 4- pyridi nyl)-N
, N dinethyl-1H1,2,4-triazol e-5-propanam de - E235; and the acid addition
sal ts and skicfeatcd sompevmisfare codspansdsl her ei nbef ore and hereinafter 10

Cl. 3al kyl as ds chain
ai urat oy B e by O A e AR e
net hyl , et hHgpridipd il %ﬂdﬂa@l%éteﬁvp@kﬁg 37.c3. 6cycl oal kyl as a group or part
of a goup def. [(Q@Sdlﬂﬁﬁﬂoopbeléﬁiodl&éb%%b)éhﬁho] CYChARgathyl4- ?H&in?b}i}\l' ?PKW 15
Cl. 6al l;lgned dffl ne ﬁl val e (s)ér%r i ght and br anched c ain satura

hydr oc bon)[%ald?l U?:az%PEe' '3?ﬁt%%1e % to 6 carbon atons such as, for

exanpl e, netkyyelopropl-2{@ hdifdiotl 3-behz@tigodPaylpaiyid]-1-12,4-dmttapkd yi |

1, 5- pent anedi ¢hed i rSg reof; C2_6al kenediyl defines
b| val ent st ra?anfﬁ)ngﬁdlh%ﬁgrﬁ% edgc %E?%lmjensat%)?at ed hydrocarbon radicals

havi ng from (zlpth@SBalpm bopl- i dmetiylcdhpasiifg)-3 dahpttallaompealybamdiof1 /7-20

1, 3- prop- "FQQ@hXiol@@%tﬁa%l 1 E‘f@ haI 0 |s fluoro, chloro, brono or iodo. It
wi || be appreciated (? npounds_ according to fornula (1) and

t he ad-20d; ti @lphady- &2 6?@@?’%’%@ paﬁémgar%haeeéhxlrﬁ(éés“ -Hifjposenbenyrngipel-or * nor e
centers of ghiiralidasolc2bcmbgblexEBl7;as stereoi soneric forns.

- (alphaS)-1-(2,6-dimethyl-4-pyridinyl)-alpha-methyl-3-[(2,3,4-trifluorophenyl)amino]-
1H-1,2,4-triazole-5-cthanol — E189;
- 3-[(3,4-difluorophenyl)amino]-1-(2,6-dimethyl-4-pyridinyl)-N-ethyl-1H-1,2,4-
25  triazole-5-acetamide — E167;
- N-cyclopropyl-1-(2,6-dimethyl-4-pyridinyl)-3-[[3-(trifluoromethoxy)phenyl ]Jamino]-
1H-1,2,4-triazole-5-acetamide — E182;
- 3-[(3-chloro-2-fluorophenyl)amino]-1-(2,6-dimethyl-4-pyridinyl)-N-ethyl-1H-1,2,4-
triazole-5-acetamide — E153;
30 - (alphaS)-1-(2,6-dimethyl-4-pyridinyl)-alpha-ethyl-3-[(3,4,5-trifluorophenyl)amino]-
1H-1,2,4-triazole-5-cthanol — E188;
- (alphaS)-alpha-ethyl-1-(2-methyl-4-pyridinyl)-3-[(3,4,5-trifluorophenyl)amino -1 H-
1,2,4-triazole-5-cthanol — E187;
- (alphaS)-alpha-ethyl-3-[(3-fluoro-5-methoxyphenyl)amino |- 1-(2-methyl-4-pyridinyl)-
35  1H-1,2,4-triazole-5-cthanol — E186;
- (alphaS)-1-(2,6-dimethyl-4-pyridinyl)-alpha-ethyl-3-[ (3-fluoro-5-
methoxyphenyl)amino]-1H-1,2,4-triazole-5-cthanol — E190;



The term "stereoi soneric forns" as used hereinbefore or hereinafter defines
all the possible stereoisoneric forns which the conpounds according to
formul a (WP 2aevdiisdaei r addition salts may possess. Unl e PSTEPR@ONS3E6
mentioned or indicated, the chem cal 30_glesignation of conpounds denotes
the m xture of all possible stereochemcally iso- neric forns, said

m xtures containing all diastereoners and enantioners of the basic

nol ecul ar structure as well as each of the individual isoneric forns

accor di ng toafples)- ﬁdsﬁclﬂérbtﬁﬁﬁtﬁoagjpﬁenw&?ﬁm]-g f(mélaalamhtyﬁuq@mwmyn)aélbh{a-z r eeI

. €. associ ess 9 referably | ess an 5% in particular
Iess t han Zgﬁf‘ﬁw&t}ﬁ ngﬁe{gfglﬁ?fq er%dgt han 1% of 35 the other isonmers. WD
2009/ 11554 7- P{(B3/4=HA06@PDGBLIBGINnC]10(Fodindibylappylidicy el -dsmb thgl- bf- 1t hé-
conpounds at%ﬁ?cflg'sg& ]éaqlt ;nb(?enuta% lhqare those wherein the counterion is

phar maceuti ca viever, salts of acids and bases which are

non- phar5nace3:{(ﬂé’aqilﬂy0@cbéfb@amde0%§ ~Alasungli R, ordémethpk4-gxadipyd-N.Vn t he

preparati ondmfg{hympl_f Qqathhﬁ;]e_gtprg?aqllaﬁﬁdgicggjg cally acceptabl e conpound. All
salts, whether acceptable or not are included within

the anbit dﬂfndtth%a%ﬁigg‘@ﬁ?n ?aﬁvélﬁ‘ﬁils%lﬂateﬁ'ﬂ’é’reﬁﬁar nmaceutical |y acceptable acid
and base addition salts as nenti oned herei nabove or hereinafter are neant

to conprise,the ther utically.agtive non-toxic acid and base addition
salt forms %}l%eﬂhteﬁegﬁ%ﬁ%gﬂﬁhg%glgﬁgﬁ ding to formula (1) are able to form

10 The I$harGrebyl acabtoppac pepbabisuacicinaddiaighoor krahtted chancemvaed Bt | y be
obt ai ned bydroEe{rﬁ@ %aﬂ&afshﬁvr{ﬂg%rﬁ Qe W {3 S 5%995 fh"e{ @E%d}ﬁﬁ qul?]l) ¥MaRG OPT late

aci ds conpri I norganic acids suc aci ds,
e.g. hydrochmsthdetbyls hydr obr omic acid, sulfuric, ni tr| c. phosphoric and

the like a%%ycl@élkﬂrﬂ@’g‘r@u@@ﬂ&'ﬂWu@%ﬁﬁ@cy@l@%ﬁgﬁwcl@ﬁ%l GycIBp&ERANOI C,

hydroxyacetl , pyruvic, oxalic (i.e. ethanedioic), malonic, suc 15
cinic (i. W&ﬁgﬂ’fy c acid), maleic, fumaric, nmalic, tartaric, citric,
met hanel$u| f©ﬂjalkanecﬁylhﬁlﬁiasyblfvﬁ)lﬁnmstrabgenﬂZledl‘er&ucﬂfedm:hﬁzm sﬁ)mtahédJEytﬁsulrlﬁcﬁﬂiadl,-
cyclam c, I.cylicC salicylic d i k

Conversel y saasl 5ving %orpﬁ rtﬁgl ngbno nbattaor%:{osnuph ag)r t e%xag?qef r&éeg len 1 Zacthgnedlyl
appropri at el,basepanedipl, i Heblftm@élytb,ahé-pﬁmmmdl}ﬁ@nith@ brenqheé @ﬂome‘dlemef ers to

al cohol at escz‘f"éw&ﬂe&l?ﬁ‘dre%g?ﬁ%l‘éﬁt s%%?ﬁi’t Qﬁc{‘grah@n fd%‘h&*i‘rl'ﬁsa(thx)atedalﬁzfd}‘&h}boﬁs the

salts thereo m Sone of onpounds accord ormula (1) may
al so exi st ﬁaﬁwlﬁéwmg Sb e © earb% ﬁﬁ?ﬁlssuelhasr foF pearaple ﬁ@u@heméty explicitly

i ndi catod i n3iphep- al@ﬁy@ylf@lﬁrmé Rk@re intended 25 to be included within the
scope of tgh%(fre nt&' H;[I on. 2009/ 115547 PCT/ EP2009/ 053186 -11-

Preparatio f Qi SMACE B Bound according to the invention can
general ly be prepared by a succession of

It will be appreciated that some of the compounds according to formula (I) and the ad-
dition salts, hydrates and solvates thereof may contain one or more centers of chirality

25  and exist as stereoisomeric forms.

The term “stereoisomeric forms” as used hereinbefore or hereinafter defines all the
possible stereoisomeric forms which the compounds according to formula (I) and their
addition salts may possess. Unless otherwise mentioned or indicated, the chemical

30  designation of compounds denotes the mixture of all possible stereochemically iso-
meric forms, said mixtures containing all diastereomers and enantiomers of the basic
molecular structure as well as each of the individual isomeric forms according to for-
mula (I) and their salts, solvates, substantially free, i.e. associated with less than 10%,
preferably less than 5%, in particular less than 2% and most preferably less than 1% of

35  the other isomers.



steps, each of which is known to the skilled person. In particular, the
conpounds in this patent application can be prepared according to one or
nore of twe 2h@/liemrng prepara 5 tion nethods. |n the folPCowiragos8siiesres, and
unl ess otherw se indicated, all vari abl_ﬁg_ are used as defined in Fornula
(1). Qrepresents R2 Rs 4 wherein R2, and R4 are as defined in Formul a
(). 10 In sone of the followng internediate structures, the definition
of the radical R5 is ex- panded to include HO-CH2 (le),

g uﬁst it li t eilﬁcﬁlthath@aﬁc wbd, s@llfbcbﬂth/e aampdmhdé addeydin@to foahwla)(b)talré oyd FX¥relnl 9) -
chene

R5- Al k (I) ?ﬁgo%mfﬁaéa achpcaly ﬁ%ﬁgn{\a'PﬁeNHggﬁV?fe%ﬁs8?&9@%%%&%@1(' ')

Schenme 1 byart nmwhmmmceutwgllﬁ acddp@blel mayaalko fimdrisho tdricahmpcindhe pephmatioest er
derivative &fp gﬁ’@%cﬁl off a %&eﬁh&&ﬂ da%geﬂtﬂ;lé) cérﬂ;?(?t\]n] 2.4 %hjs a\%ﬁe{tﬁ% r%)(ﬁgrng prmul a

(1) using an “appropr erirva

condi ti dns. ceuhcedlytacamaihiﬁz ﬁﬁmt@rﬁ ingludgpthin the p@bft@vf ﬂ‘@cprmntaqupmu c

sol vent, such as DVF or the like, and |s nost advant ageously performed in
the pres- ence of a saoft Lewi s acid, particul ar nmercury (LLq ch] ori de

(HgC12), anthsRigampesyticallyachgustie avid s pseddiige ! {oETAPIRL RS ¢ | n
a particul 8(5r lf%féi&dleﬂ'&fﬁmednhm &ﬁnpfrﬁ;a(tﬁd merapaﬁmnﬁhuﬁ% ros-tbgit weidrind Gagnd 120
C, nost pr b 0 C. Th nt er ne- . di at of for occur
o Eor 7 coiaurdran wieh v et drisreanmetadoRally 07 e PrtEact omer c
f or m ( 110- a legzharmacwuacalE agrerdatdondid gddiion saitsan aomnememtlg bt obtagrfl by( Schene
WO ZOOQt[r 1 AlF VAR 2R\ 5
1) Whes 2) SRR RO Pt o Qs R
ample, inorganic acids such as hydrohalic acids, e.g. hydrochloric or hydrobromic a01d
sulfuric, nitric, phosphoric and the like acids; or organic acids such as, for example,
acetic, propanoic, hydroxyacetic, lactic, pyruvic, oxalic (i.e. ethanedioic), malonic, suc-
15  cinic (i.e. butanedioic acid), maleic, fumaric, malic, tartaric, citric, methanesulfonic,
ethanesulfonic, benzenesulfonic, p-toluenesulfonic, cyclamic, salicylic,
p-aminosalicylic, pamoic and the like acids. Conversely said salt forms can be con-

verted by treatment with an appropriate base into the free base form.

20  The term solvates refers to alcoholates which the compounds according to formula (1)

as well as the salts thereof, may form.

Some of the compounds according to formula (I) may also exist in their tautomeric
form. Such forms although not explicitly indicated in the above formula are intended

25  to be included within the scope of the present invention.



Mel base 0 SOS RIII "AI NNNNR55 AIK~"Nj~'"NQ HH (lIl-a) (Il) The
comon internediate (I1) in the synthesis of the trisubstituted triazoles
of the prwo 280%Emi47i nvention is typically prepared by aPprprapre@olosiiiat
consists of 3 synthetic transfor- natiq$§_(Schene 2), starting froma
carboxylic acid cloride of the general formula (IV). |In a first step the
acyl chloride (1V) is reacted with a nonoval ent cation thiocyanate (M NCS
in Schene 2), such as for exanple potassiumthiocyanate or anmoni umt hi o-
cyanate to PicpheatidiCofafit c6mpoiAdNg acyl isothiocyanate in situ. This
reaction is usually 10 perforned using acetone as a solvent and at a

t enper at ur eAkeinpeend &:cbidamdtotbe hyventomefaargahdryllabe prepmct ppsuaictsien ofThe

| nt er medi at g acyl.p | $OHAEYANAS & 3 RRbd hEQbAUEaRidh rtﬁféoer{? o'ulf[l8§ {]ethf%a”e
reaction nediumwith an appropriate aroNEtTC  am ne o vie e N-acyl
t hi our ea ofpaténg applEatjemesrabde Hropared accoxding toTricormansf thefellowingipscpasual | y
per for med g Amt GBRE TRIHIE1IAG VRGO TPl L QUthe AR fiRTiBREY, 2RlvafiOR

tenperature. In a flnal step, %—nethylatlon of the N-acyl thiourea (V)
provi des t hac Msescapidepagd indimmpad bk R enEcssBisd, net hyl ester derivative of
general formula (I1). This transforma- 20 tion is effected by nethyl iodide
and requires the presence of a strong base, preferably a strong inorganic
base, such as NaH and is perforned i ngan aprotic solvent such as for

exanple DM, THE and the |like, at a te ature ranging from-70 C to room
tem perature, preferably 0 C. Mire pgeXeraply, said transformation is

effected in the pres- ence of potassijumc te as the inorganic base, in
acetone as the solvent at a tem 25 peratyrg between 0 C and 60 C,
preferably roomtenperature. WO 2Q09/1 PCT/ EP2009/ 053186 -13

Optionally, in those cases where the acyl ¢l oride (1V) is not comrercially
avail able, said acyl chloride (IV) can be prepared fromthe correspondi ng
carboxylic agcid ( ENo] art knoa ondi t i . For exanple, acyl chloride
(I'v) can bewo%fnéliﬂnzgg %%d ]t{r %raeta%@ﬁﬁ@eo m%lgﬁ%mfégr boxylic acid (I X) with an
excess of oxalyl chloride, optionally in the presence of 5 DVMF as a

catal yst0, at a tenperature preferably in the range between 0 C and 50 C.

Sai d transforgfic?hdBYoft ripanRem&dif@Gleduicd, hd8cMiBSLHEG Pidid ROTIANI C
sol vent, such a(f , or oret hane or Eem [ npl es of

di chl h 0 ,thg |ike. In fic fxz
conpounds d¥&dsq todaclufe HRQChe flsdptibstitvtedsilgaxy £1|f1én<§ N il Grsvder 10 (1v)
requires prirohsflfdaglokQiidi zati on and protection of certain functiona
groups in order

Scheme 1
15
H H
- N. 1 N
5 O S R1/ NH2 R\N YN\Q
R\ JJ\ )\\ -Q —N
Alk "N
(Ih R°—Alk

H m )

The compounds of this invention can be prepared according to Scheme 1 by transform-
ing an N-acyl carbomimidothioic acid, methyl ester derivative of general formula (I1)

20  into the 1,2,4-triazoles of formula (I) using an appropriate hydrazine derivative (I1I)
under art known conditions. This transformation is typically performed in an aprotic
solvent, such as DMF or the like, and is most advantageously performed in the pres-
ence of a soft Lewis acid, in particular mercury (II) chloride (HgCl,), and requires a
temperature between room temperature and 150 °C. In a particular embodiment, the

25  reaction temperature is between 70° and 120 °C, most preferably 80 °C. The interme-
diates of formula (II) may occur in an E or Z configuration or a mixture thereof, as well
as in the tautomeric form (II-a) again in an E or Z configuration or a mixture thereof
(Scheme 2).



to be conpatible with reaction conditions further down the overall
synthetic sequence. For instance, when R5 is hydroxyl, a synthetic
sequence WO 200yoMmS47n Schene 3 can be followed to prepaPeTiErRONPETIOKY |
protected acyl chloride of the general flgr mul a (I'va) (Scheme 3). 15 Schene
3 Ph 0 1) Ph-Si OHOCI Ph, 0 (COCl)2 , Al k 0-Cl-aal kyl PhSI~O AU
OH Ph-Si ALk G lla) 2) MO—| H20 (1 Va) (VIIIa) In a first step, the
hydroxyl noiety in an al kane carboxylic ester of the general fornula
(VIla) is protected by an appropriate Sdheile 2r ot ecting group. In
particular, a di 20 phenyltertbutyl group can be used, fiaiz tshl S group IS
inert to the retactlon conditi ops as ri relnﬁbe

her ei naft err%J &Py eﬂ5 pjﬁg: ”“ﬁjﬁé bﬁ% 7 BE eH ﬁVI la) is
treated with ﬁért Fgutyl (chloro)di phenyl si |l ane GVh the pres {;]?e of i m dazol e
as a base, opgxonally in thé[Vpr esence of dinethyl am no pg i di ne (DVAP) as
a catalyst. A preferred solvent is a polar aprotic solvent, such as DW,
or the like. The reaction tem 25 perature is preferably |n the range
between O Cto roomtenperature. In a subsequent traggfpeggtion, the al kyl
carboxylic acid ester is hydrolyzed to yield the corresppnding carboxylic
acid of the general formula (VIlla). This transformation} can be effected by
using a netal hydroxide (M OH), such @as potassium hydroxi de, or nore
preferably 1ithium hydroxide. The reaction 8§ perforned in am agréous
environment, and is nost 30 advant ag a‘&slék riced—eut—in whe Jhr ekencel of

at | east one, or nore preferably, t r Miscible organfé Po- Sol vient s,
such as THE and net hanol, or the likg. The acid chloride of the gener 4
formula (1Vva) can be obt ai ned by treatment of the car- boxyl i cltacid (VI11a)

wi th an excess of oxalyl chloride, opt| onally in the presence of DW as a
cat al yst, a tur in.the.ran be en Cqand 50 C. WO
5000/ 115547 RerrEmgo oy bediBeth T IRslpt®i dFer BRE MBI ol 3 B3 et g
in the presentavaitioans tpgaty prepetoddnta pretechl thst coabistslod B opethbtanarsfort he
i ke. Sever nes>o i

| v er AdRTRANAS Ohaliig 1980REAboL A1 A SRl RERRARE IRY

functi onal rou fOI’ matl ons | nvolvin uent

Schenes 4 - n@ﬁrébst%télﬁtacaélmmdéél‘é)rls reggied Witlhe fioaeedleny cafigh thioghataés nat i ons.
Schene 4 r WWI@S&E&eQ‘) ajaah al fo@@xﬁﬁpl%bka@siumxmb a%ﬁte%r%?ﬂlﬁﬁﬁ mfthibhe

general formula om t he carres ar ho acid. esters (lc)
i nvol ving tHENEF ke fprsvat g ;}Sogim%’é‘%tﬁd’éflé‘ Al hiRaton Ry
10 performed using acetone as a solvent and at a temperature between 0 °C and 70 °C,

preferably at room temperature.

The intermediate acyl isothiocyanate is not isolated but treated in the same reaction
medium with an appropriate aromatic amine (V) to yield the N-acyl thiourea of the
15  general formula (VI). This transformation is usually performed at a temperature be-

tween 0°C and 70°C, preferably at room temperature.

In a final step, S-methylation of the N-acyl thiourea (VI) provides the N-acyl car-
bomimidothioic acid, methyl ester derivative of general formula (II). This transforma-
20  tion is effected by methyl iodide and requires the presence of a strong base, preferably
a strong inorganic base, such as NaH and is performed in an aprotic solvent such as for
example DMF, THF and the like, at a temperature ranging from —70 °C to room tem-
perature, preferably 0 °C. More preferably, said transformation is effected in the pres-
ence of potassium carbonate as the inorganic base, in acetone as the solvent at a tem-

25  perature between 0 °C and 60 °C, preferably room temperature.



HNR6R7. 1 n one enbodi nent, said transformation can be effected directly
fromthe 10 ester (lc). A preferred solvent is a protic solvent, such as a
| ower al kwD 200%c0bsl7, for in- stance nethanol or the |i keCT/Hreoopnsf1gs r ed
reaction tenperature is between roomte_gg_ perature and 120 C. Schenme 4 vH
VH RI\N NN M Q HNR6R7 R1- N,N\/ N Q NO-N8 ~Al kRs - ~Al kRO
(lc) N(1b) R7 MOH H20 H /HNR6R7 RNN~.yN,Q O )N -A k HO (1d) 15
Alternatively, the alkyl carboxylic acid ester (Ic) is first hydrolyzed to
yi el d the copti@rllspaneiskgassierytht acachibriat (Nes gern@hdhertianulalabled) . This
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presence of ghlemMedhne ORISR de cou 25 pling reagent such as HBTU

(O benzotriazole-N,N,N ,N -tetranet hyl uronium hexafl uorophosphate), EDCI

o R ST PR ML, v o i

di rr]?t hy]lé)l- 1, (_3Vbraqpae$1diicarﬁurrml)opaliintiam aaqbpm_ttdcﬁog; of vetain fdnk;tiottad:gaoups itmrdfe o
era : :

B am ne. babd SqTRREE v S CpRahtaRhs bikG iy Bhochia) stbaR RugaRLC

di i sopr opy| Fastipsiancgnivhen R Us dedrossh eaynthetic segheicans skowma Iedeme qaoBT

(1- hydr oxy-foliblvB& Rz srepdra e IBMr&s/ 1 ?fbtét‘i’éﬁ oyl €nlbi8d G tAE Y SHIMAFEmIMN EVaRS i n a
conpound of %Ee% neral fornmula (I) is a primary hydroxyl function, such 5
as in the dSdY of the general formula (le), these conpounds can be

obtaineld as is Scheme 3
1) Ph‘S'J<
o Ph—>\ 0 o
hoo L . c py (COCl), Ph,_o_ J_
2) M-OH, H,0
1
(VIla) (Villa) (IVa)

In a first step, the hydroxyl moiety in an alkane carboxylic ester of the general formula
(VIla) is protected by an appropriate silyl protecting group. In particular, a di-

20  phenyltertbutyl group can be used, as this group is inert to the reaction conditions as
described hereinbefore and hereinafter. In a preferred embodiment, the hydroxyl ester
(VIla) is treated with tert-butyl(chloro)diphenylsilane in the presence of imidazole as a
base, optionally in the presence of dimethylamino pyridine (DMAP) as a catalyst. A
preferred solvent is a polar aprotic solvent, such as DMF, or the like. The reaction tem-

25  perature is preferably in the range between 0 °C to room temperature. In a subsequent
transformation, the alkyl carboxylic acid ester is hydrolyzed to yield the corresponding
carboxylic acid of the general formula (VIIIa). This transformation can be effected by
using a metal hydroxide (M-OH), such as potassium hydroxide, or more preferably
lithium hydroxide. The reaction is performed in an aqueous environment, and is most

30  advantageously carried out in the presence of at least one, or more preferably, two wa-
ter miscible organic co-solvents, such as THF and methanol, or the like.

The acid chloride of the general formula (IVa) can be obtained by treatment of the car-
boxylic acid (VIIIa) with an excess of oxalyl chloride, optionally in the presence of

DMEF as a catalyst, at a temperature preferably in the range between 0 °C and 50 °C.



outlined in Scheme 5 starting fromthe carboxylic acid ester (Ic). This
transformati on can be successfully carried out using sodium borohydride in
t he presenmoeo@itisalici um chloride in a solvent system cenSiEPRIcays3IB6 a | ower
al kyl al cohol, such as nethanol, and aggaprotic solvent, such as THE The
preferred reaction tenperature is between 10 0 C and room tenperature.

Al ternatively, when the reactivity of the ester noiety is |ower, a
stronger reducing agent can be advantageously used. Specifically, lithium
al um num hygkid eendfrnaionRigtdlsh KRRl if Uedbrasenek 6t iydrgatibeslvet, slidfras or the
i ke, can (?fford the prlmsig% al cohol (le). The preferred reaction
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RI\ N, \/ Q reducing agent R - NN ~YN, O~ NNR8 Alk HOCH2-Alk O

(Ic) (le) e%arﬂ gﬁrﬁp&?ﬁ? df Yﬂ%?e V\%Igpfo'n‘ﬁuﬁ OEWCQE]%%WO a‘iﬁé’&%&' fﬁﬂctlo'ﬁta?%g ound of

t he general dto a
secondardy ctaarns&iimau@m ingolEpaplaRdSROCHR t Iﬂg §@r¢@rea|4 *f&arrenmswt Cremplegah be
obt ai ned bYSaEc?ﬁRé’@énapéroﬁp %ﬂahé‘fbrrﬁa[t%@cﬂdhgﬁe er@ﬁ‘x@sen?ssthb PrepafAB¥A of Ehr%hene 6.

Inapartlclare nt Itertb group,in a_c

the generalY %W%@raldes g§ th §e?eé#6p fﬁ*@a%?appedlflg GHOPRA! cs%‘&f ce, such

as t e:j r abudsydra(Toypink ol th@frbdﬁleﬁﬂ-\BﬂEh prlﬂfﬁtf,‘o‘oﬁ gcamsfaey Agthiacit alln&lﬁpl’ ef e ][ abl yOI

carried out rot sqal ven The preferre

Fenct §on t bBRE dp BRY EhbdiSeny SRS TETieh ke b E S R AR Toom

t enper altlur egster $Ecb;e¢hpre€erl=¢dl—$olmt isNIXYl¢ ©IFenRIsudh Mya Qwer dkytalephol, for -

PhSi - O Al k a (),
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first step Rqﬁ@umﬁdﬁﬂ)l moiety in (le') is functionalized as a methyl

sul fonate group to yield (1g). This couhégiesd on is effected by treatnment of

(l'e") WO 2009/ 115547 PCT/ EP200ﬁ/ 053186 -16 with nethane sulfonyl chloride

in the presence of an q{u\& (3 such as triethyl R4 '&{che like, in
dith

a hal ogenat ed sol vent suc | or eiBtRane, or the | , Op- tionally in
the presence of dinet b pyri di ne(DVAP) as 2 s\_t | yst. The preferred
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15
Alternatively, the alkyl carboxylic acid ester (Ic) is first hydrolyzed to yield the corre-
sponding carboxylic acid of the general formula (Id). This transformation can be ef-
fected by using a metal hydroxide (M-OH), such as potassium hydroxide, or more pref-
erably lithium hydroxide. The reaction is performed in an aqueous environment, and is
20  most advantageously carried out in the presence of at least one, or more preferably two
water miscible organic co-solvents, such as THF and methanol, or the like. Further
conversion of the carboxylic acid (Id) into the amides of formula (Ib) is done using art
known procedures, such as for example the treatment with a primary or secondary
amine HNR¢R7 as defined hereinbefore in the presence of a conventional amide cou-
25  pling reagent such as HBTU (O-benzotriazole-N,N,N’, N’-tetramethyl uronium
hexafluorophosphate ), EDCI (V'-(ethylcarbonimidoyl)-»V, N-dimethyl-1,3-
propanediamine monohydrochloride), or EDAC (N'-(ethylcarbonimidoyl)-N,N-
dimethyl-1,3-propanediamine), in an aprotic solvent like DCM, or more preferably in a

polar aprotic solvent like THF or DMF in the presence of an amine base additive, such



reaction tenperature is between 0 C and room tenperature. Under these
conditions a 5 significant anount of the chlorinated conpound (l1h) is
formed. Wierro@/mrs3avure of (1g) and (lh) is treated w t iRrCI/RrA@OBO63IRG | | C
fluorine source, such as tetrabutyl ammopium fluoride, said nmethane

sul fonate (1g) is converted into the fluoro al kane (li). A preferred
solvent is an aprotic solvent, such as THF, or the like. The preferred
reaction tenpera- ture is between 0 C and 70 C, nore preferably between
room terrpera%tdﬂs@prﬁﬁﬁ eﬁ@l@rmﬂ@lﬁ@@ﬁé&taﬁl ditcufRistablc N tHNuE o MOBT Q1 Aylirok}g) H H
ON\thlF A ll\l)é %OZCI TAFtRlNN+~N HO ALk N H F-Alk
(le") )E’RW@mZOQRI S B ARRVOSRP 2 har ti cul ar setting of the

present invention, 5-alkylidene 1,2,4-triazoles of the gen- eral formula
lj) can b econ-
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0 °C and room temperature. Alternatively, when the reactivity of the ester moiety is
lower, a stronger reducing agent can be advantageously used. Specifically, lithium
aluminum hydride in an aprotic solvent such as diethyl ether or THF, or the like, can
afford the primary alcohol (Ie). The preferred reaction temperature is between 0 °C and
room temperature.

15 Scheme S

NN
R1\ N ~ 1\ N N.
o N_Y Q reducing agent R~N \7/ Q

8 Alk HOCH,—Alk
R*~o (Ic) (Te)

In those cases where R’ is a hydroxyl function in a compound of the general formula
(1), and where said hydroxyl group is attached to a secondary carbon atom, a compound

20  of'the general formula (Ie’) can be obtained by removal of a silyl protecting group, as is
shown in Scheme 6. In a particular embodiment, a diphenyltertbutyl group in a com-
pound of the general formula (If) is removed by a nucleophilic fluorine source, such as
tetrabutylammonium fluoride (TBAF). This transformation is preferably carried out in
an aprotic solvent such as THF, or the like. The preferred reaction temperature is be-

25  tween 0 °C and 50 °C, in particular at room temperature.

Scheme 6
1 _N N
R \N AN \Q F_ R1\N/N\ N\Q
)= - )=N
Ph/S|I_O_A|k HO—AIK
Ph In (Ie")

The compounds of the general formula (I), with R’ is halo, can be obtained as is out-
30  lined in Scheme 7. In a first step the hydroxyl moiety in (Ie’) is functionalized as a
methyl sulfonate group to yield (Ig). This conversion is effected by treatment of (Ie”)



formula (1) represents a branched C3_5al kanediyl fragnment, said branching
can be intro- duced in an internediate of the general fornmula (Vla), to
af ford arwDnoeviesdrate of the general formula (11b) (SehemP2@pos53ike
compound (VI a), which contains an activgged 25 nethylene function, is
treated with an hal oC _4al kane, such as 1 odonethane, in an WD 2009/ 115547
PCT/ EP2009/ 053186 -17 aprotic sol vent such as acetone, in the presence of
an inorgani c base, such as potassium carbonate, or the like, to afford a
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( C3. 6cyld) oal kyI ) G _3al kyl oxy or (CS 6Sohehmed] kyI )G _3al kyl ami no, can be

obtained by treatnment of a chloro substituted yr| dinyl 1,2,4-triazole of
the general fornula (1k) wth a sodwm aNégN NaOCi _3al kyl, in the
correspondi ng al coholic sol vent or exanpl e nethanol when
sodi um et hoxi de is used as the re*a* gnt d 20 heating at high
t enper at ur es, prefen-ably at 100- 136 dféssure tube or quro ve oven
(Schene 10) RER Iand (C3 60yc| oal kyl y&ig 3al k?imyﬁ? st i tut ed
pyri di nyI er| % es ca pared anakogously. Schepme 10 EENO Cl1- 3al kyl
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In a particular setting of the present invention, 5-alkylidene 1,2,4-triazoles of the gen-
eral formula (Ij) can be obtained under Mitsunobu conditions, by starting from a secon-
dary alcohol of the general formula (Ie’’). A secondary alcohol (I¢”) is treated with an
15  aromatic carboxylic acid, such as benzoic acid or 4-nitrobenzoic acid, or the like, in the
presence of a phosphine, such as triphenylphosphine, or the like, and a azodicarboxy-

late, such as diisopropyl azodicarboxylate (DIAD), or the like, to give the alkylidene

@)
Scheme 8
H CO,H H
R1\N’N\YN\Q /©/ RLN/NYN\Q
HO /=N X =N
PPh3, DIAD —
C4-zalkyl C4-zalkyl .
20 (Ie") X = H, NO, @)

In a particular setting of the present invention, where Alk in a compound of the general
formula (I) represents a branched Cs_salkanediyl fragment, said branching can be intro-
duced in an intermediate of the general formula (VIa), to afford an intermediate of the
general formula (I1Ib) (Scheme 9). The compound (VIa), which contains an activated

25  methylene function, is treated with an haloC, salkane, such as iodomethane, in an



An am no or al kyl am no substituted pyridinyl 1,2, 4-triazole of the general
formula (ImM wherein RO represents hydrogen, halo, G _3al kyl,

C _3al kylweypoadiisaal kyl am no, C3. 6cycl oal kyl, C3. 6cycl earkpeanps3186

C3. 6¢cycl oal kyl ami no, (C3.6cycl oal kyl ) G _43al kyl,

(C3. 6¢cycl oal kyl )G _3al kyl oxy or (C3. 60yc| oal kyI ) G _3al kyl am no can be
obtained by 30 treatnent of a chloro substituted pyridinyl 1,2, 4-triazole
of the general formula (1k) WO 2009/115547 PCT/ EP2009/053186 -18 with a
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or di-Cp. 3aln10y4 cayppssmnil of thedzepgial @irmyla (1), 25 desﬁlrlb@zl@IS@h@‘fleﬂhe general formula
(I'n) wherein R10 represents hydrogensehale® C1.3al kyl, C1.3al kyl oxy or

Cl. 3al kyl am no, can 10 be obtained by treatnent of a chloro or dichloro
substituted pyri di nyI ol, 204-tr i azoI@I _@lkyitiar gener al fermga gtordth with

an excess (3-&b a4 Mg flar dyr eagent Gl. 3 4% Bril i nlg he, presence

of a catal ytlc am)urQ gacb{c)s ingcsol vent y§t@m ondN'stNng of 85%
THE and 15% NWP. Said tran Rati on can be performed in ahtenperature
range -10 C and 50 C, nostVipreferably between 0 C and 25,-faiiSchenm)12). One
15 wll recognize that through this nethodol ogy both 2-Cl. 3al kyl and 2, 6-di
Cl. 3al kyl  pyridinyl conpounds of the general fornula (In) can be obtai ned,
by starti nginfanothet brebodimkntashbngicegt Znehliat, compodnds-ofitlehicacal forealir@pr s
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An alkoxy substituted pyridinyl 1,2,4-triazole of the general formula (II) wherein R’
represents hydrogen, halo, Cysalkyl, Cysalkyloxy, C;_salkylamino, Csscycloalkyl,

15  Csscycloalkyloxy, Csscycloalkylamino, (Csscycloalkyl)Cysalkyl,
(Csscycloalkyl)Csalkyloxy or (Csecycloalkyl)C salkylamino, can be obtained by
treatment of a chloro substituted pyridinyl 1,2,4-triazole of the general formula (Ik)
with a sodium alkoxide, NaOC,;alkyl in the corresponding alcoholic solvent
HOC, ;alkyl, for example methanol when sodium methoxide is used as the reagent, and

20  heating at high temperatures, preferably at 100-130 °C in a pressure tube or microwave
oven (Scheme 10). Csscycloalkyloxy and (Csscycloalkyl)Ci zalkyloxy substituted
pyridinyl derivatives can be prepared analogously.

Scheme 10
Cl O—-C4_salkyl
. N~/ s N- 1-3alky
R U H NaOC R U H
S AV 13alkyl N
\N/N\YN\Q == \N,N\YN\Q
=\ HOC1_3alkyl )ZN
5 5
R°—Alk R°—Alk

(Ik) (1)
25
An amino or alkylamino substituted pyridinyl 1,2,4-triazole of the general formula (Im)
wherein R’ represents hydrogen, halo, C_alkyl, Cy.alkyloxy, C;.zalkylamino,
Cscycloalkyl, Csscycloalkyloxy, Csecycloalkylamino, (Csscycloalkyl)C_salkyl,
(Csscycloalkyl)Csalkyloxy or (Csecycloalkyl)C szalkylamino can be obtained by

30  treatment of a chloro substituted pyridinyl 1,2,4-triazole of the general formula (Ik)



R-Ak (To) R-Ak (in) Pharmacol ogy 25 The conpounds of the present
invention were found to be positive allosteric nodula- tors of the a7

ni coti ni cwoeeeytlss47 The a7 nicotinic receptor (a7 nAChRpChaiPooig®s3186 t he
superfam |y of cys-loop, ionotropic |igggd-gated ion channels which
includes the 5-HT3, GABAA and glycine receptor famlies. It is activated
by acetylcholine and its breakdown product choline and a najor feature of
the a7 nAChR is its rapid desensiti WO 2009/ 115547 PCT/ EP2009/ 053186 -19
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Pharmacology

25  The compounds of the present invention were found to be positive allosteric modula-
tors of the .7 nicotinic receptor. The a7 nicotinic receptor (o7 nAChR) belongs to the
superfamily of cys-loop, ionotropic ligand-gated ion channels which includes the
5-HT3, GABAA and glycine receptor families. It is activated by acetylcholine and its

breakdown product choline and a major feature of the a7 nAChR is its rapid desensiti-



cl earance (choline transporter) nechanisns. These transmtter
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popul ation WO 2009/ 115547 PCT/ EP2009/ 053186 -20 equilibriumtowards a
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the ex-25  Thus there is good reason to suppose that activating the a7 nAChR will have therapeu-

tically beneficial effects for a number of CNS (psychiatric and neurological) disorders.

As already mentioned the a7 nAChR rapidly desensitizes in the persistent presence of
the natural transmitter acetylcholine as well as exogenous ligands such as nicotine. In
30  the desensitized state the receptor remains ligand-bound but functionally inactive. This
is not so much a problem for natural transmitters such as acetylcholine and choline
since these are substrates for very powerful breakdown (acetylcholinesterase) and
clearance (choline transporter) mechanisms. These transmitter breakdown/clearance
mechanisms are likely to maintain the balance between activatible and desensitized a7
35 nAChRs in a physiologically useful range. However, synthetic agonists, which are not
substrates for the natural breakdown and clearance mechanisms are perceived to have a

potential liability both for over-stimulation and also to push the a7 nAChR population
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NVEMG3908.  The compounds of the present invention are classified as type 1-4, based on qualitative
kinetic properties, as determined by whole-cell voltage-clamp recordings. This classifi-
20  cation is based on the effect of an a7 PAM compound, as described hereinbefore, on
the signal elicited by an agonist application. In particular, said agonist is choline at a
concentration of ImM. In a preferred experimental setting, said o7 PAM compound
and choline are simultancously applied to the cell, as described hereinafter. Desensiti-
zation is defined as the closure of the receptor upon activation during the application of
25  the agonist in whole-cell voltage-clamp electrophysiology measurements seen as the

reduction of the outward current after initial activation by the agonist.

The definition of the PAM types 1-4 is described hereinafter:
Type 0 compounds minimally enhance the effect size of the current elicited by 1 mM
30 choline.

Type 1 compounds enhance the effect size of the current elicited by 1 mM choline but
minimally alter the kinetics of the receptor. In particular, the rate and the ex-
tent of desensitization, clicited by the agonist, is not affected. The compound-
modulated response to 1 mM choline, therefore, is a close to linear scaling of

35 the 1 mM choline response in absence of the a7 PAM compound.
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35  Positive nAChR modulators of the present invention are useful for treatment or prophy-
laxis of psychotic disorders, intellectual impairment disorders or diseases or conditions

in which modulation of a7 nicotinic receptor activity is beneficial. A particular aspect
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25  cine. In particular, the present compounds can be used for the manufacture of a me-
dicament for treatment or prophylaxis of psychotic disorders, intellectual impairment
disorders or diseases or conditions in which modulation of the a7 nicotinic receptor is

beneficial.

30  Inview of the utility of the compounds according to formula (I), there is provided a
method of treating warm-blooded animals, including humans, suffering from or a
method of preventing warm-blooded animals, including humans, to suffer from dis-
ecases in which modulation of the a7 nicotinic receptor is beneficial, such as schizo-
phrenia, mania, and manic depression, anxiety, Alzheimer’s disease, learning deficit ,

35  cognition deficit, attention deficit, memory loss, Lewy Body Dementia, Attention Defi-

cit Hyperactivity Disorder, Parkinson’s disease, Huntington’s disease, Tourette’s syn-
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compound, the route of administration, the age and condition of the recipient, and the
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administering the active ingredient on a regimen of between one and four intakes per
day. In these methods of treatment the compounds according to the invention are pref-
30  erably formulated prior to admission. As described herein below, suitable pharmaceu-
tical formulations are prepared by known procedures using well known and readily

available ingredients.

The present invention also provides compositions for preventing or treating diseases in
35  which modulation of the a7 nicotinic receptor is beneficial, such as schizophrenia, ma-
nia, and manic depression, anxiety, Alzheimer’s disease, learning deficit, cognition

deficit, attention deficit, memory loss, Lewy Body Dementia, Attention Deficit Hyper-



WO 2009/ 115547 PCT/ EP2009/ 053186 -25 agent and/or a suitable wettable
agent, optionally conbined with suitable additives of any nature in m nor
proporti oNe200i1s317addi ti ves do not cause any signifi carCToPR@ME3I186 OUS
effects on the skin. Said additives mayofacilitate the adm nistration to
the skin and/or may be hel pful for preparing the desired conpositions.
These conpositions may 5 be adm nistered in various ways, e.g., as a
transdernmal patch, as a spot-on or as an ointnent. It is especially

advant ageougtiyRy Dadomidrap £k inben’ 2l REAEEALMREch PRIBERBCRI A syparpesi - tions

in dosage unit tormfor eaéog. of d&dgi ni s ratign and un{'.form't . of dosage.

Dosage 10utﬂfﬁ’inttral’“8?arﬁe &, Juenine gddigon i pain- 331 SRMARY l%ﬁsaﬁomﬁﬁﬁlngé‘i n refers

t o physi cal thyragewgcridy effentivt ameunt el @ngeund btcrding asfogesla (Beeamd ayrhiatma-

cont ai ni ng @egggaqs,eat&g@ﬂ;mggarﬁ&agg('h@%ntof ac- tive ingredient calculated to
esire

produce the erapeuti c efrect in association with the required
phar macéuti cal carrier. Exanples of such dosage unit forns are tablets

(i ncludi ng w0k @ds Béssﬁﬂ’@fo‘?@hé @ﬁb@‘i@edi&ﬁ@@% 8Smintdrk aloﬁ&vigﬁﬁ)r&@l‘ég%tt@
waf ers, injectable 15 sol ution

or suspensi ons,  teaspoonfuls, .
t abl espoonfRIF¥IhHEs ﬁw@anniare@}twaﬁ@%%t@gaéé@r%gly, thegirgssnt muention furthgs
present conpovidesa pdimaecutiseiohgosiys tefbasiad aicBhpbiiat 40eordniclo tAsper al ,
per cut a- neouES. or .par ntt%rﬁal .ﬁ\dmpni strati ﬁn; orBa]tb?eei cal a(ragi nit ration such
as via i nhaloat PSR g LY RN 8 pramacgilicady sREPEP'S 1Y o FEEMY 8 “Ishanpoo
or the 10i kericrindiluonpoushbs “aceptarlef mrthbbonsopabdiyg eainpatibét itk the ofhe iexact
dosage. and LEAIEREabaBITBh 3h AR A, RIS GhichmAalL | cul ar conpound

according t or mu use particular condi- tion being treated,
the severity of the condition being treated, the age, weight, sex, ex- tent

of di sor derrshagiai@uatal RhMpb§abnsCETMHk ihvntiod malhi®c ?@Jphfe‘élﬂyﬂfny}?ﬁéth&ﬁt as
wel | as ot her1 ES medi ﬁat [ O{t] flhe i ndj vi dual1 may Dbe a(gl n{::ln, ag IS vvel.g dknown
to those ski'fif BBWhITtHe a8 Of PRy HRY Fgiw) Up el cehen Hapscsdpebe
ef fectine daiGonnamoaat. Remindien’s Phemedcatical Scitrrs €8 diepdad Mglishing he
response of ~the tr subj e ndéor, dependi ng on fhe evaluation of the
T e L S
Descri pti ontued). & ehsersiuticalysefiactive axeinioé Hepaftiqular Deppnuichdn base titren emde of
adm ni - st rafiey saftwfég?ﬁ%ﬁ% ireRdi GR TP Qi Whiithate AERSR Wiften 0. 05 to
99 % by weight, preferable from0.1 to 70 % by weight, nore preferably
from 0.1 t oPmBomageyiically;agreptailc carpier. ad¥sh/may e aavignvaricanal formpdenendig 99. 95
% by wedoghton he €6ret @bbripdrat@in EQirbdf0? AdMirfistrddon eh@B pharfecutRaEI@fRRI-Y from
50 to 99.9 t% by wel gh@ of a %h%r maceut i cal H/ acgegjtl- ot35 alrol e carrier, al |
per cent agest i IBERA BRI IpHES ORRTPIOP I FE e R BSI TG AR
2009/ 11554 tiRGlcERR 608 /53 iB6ous & Paildnecralariponisita ionc ootogicaadnonisoatiad a (1)
may also b SudR ggvfaQnﬁa?anghb&rkpMﬁ deocirgﬁg or via a cream, gel, shampoo or the like.
For example, in preparing the compositions in oral dosage form, any of the usual phar-
25  maceutical media may be employed, such as, for example, water, glycols, oils, alcohols
and the like in the case of oral liquid preparations such as suspensions, syrups, elixirs
and solutions: or solid carriers such as starches, sugars, kaolin, lubricants, binders, dis-
integrating agents and the like in the case of powders, pills, capsules and tablets. Be-
cause of their ease in administration, tablets and capsules represent the most advanta-
30  geous oral dosage unit form, in which case solid pharmaceutical carriers are obviously
employed. For parenteral compositions, the carrier will usually comprise sterile water,
at least in large part, though other ingredients, for example, to aid solubility, may be
included. Injectable solutions, for example, may be prepared in which the carrier com-
prises saline solution, glucose solution or a mixture of saline and glucose solution. In-
35  jectable suspensions may also be prepared in which case appropriate liquid carriers,
suspending agents and the like may be employed. In the compositions suitable for per-

cutaneous administration, the carrier optionally comprises a penetration enhancing



conventional a7 nicotinic receptor agonists, such as for exanple

1, 4-Di azabi cycl o[ 3. 2. 2] nonane- 4- car boxylic acid, 4-bronophenyl ester,

nonohydr owochédorssde ( SSR180711A) ; PCT/EP2009/053186

(-)-spiro[1l-azabicycl o[ 2. 2. 2. ] oct ane- 3, 55- oxazol i di ne] -2' -one; 5

3-[(2, 4- D net hoxy) Benzyl i dene] - Anabasei ne D hydrochl oride (GIS-21);

[NN[(3R)-I| - Azabi cycl o[ 2. 2. 2] oct - 3-yl ] - 4-chl or obenzam de Hydrochl ori de]

PNU- 282987; ni cotine; varenicline; MEMB454; AZD- 0328 and MEM53908. Thus,

the presenfgehnunrizonitabls Qzeft@ﬂ)l@-hgénttd})tfohﬂlycwﬂ%lﬂéd WaR sﬁlfabil’e £RAPRY aﬂ

according to for nmul a H&é a a/ hcg{%}m c, I gt or a hs (?i

conbi nat i onf i BE ML, EPQWP@&P@W a9y ‘6’&8 ‘ésﬁtan?/ PERdelstes

rel ates to auspficdyoh toskom.iSidgldjtaes maydapbtandtha admimdstrgion do tHeokmul a (1),

and (b) a afn G0 ‘&'lf:elﬂfﬁf;ﬁpéper ﬁ'ﬁgé)ﬂfe%tesne%l o%p%?f{’%laé‘%[e RloB0nfagr ST -
i Hetrea

mul t aneous, separdte or se use I seases erein
modul at iSon Qﬁdmlhléteaeﬁ lﬁlV@@anW@ySs e€eps atrapglcyarlanata @ﬁaspplfrén@ifW@rent drugs
may be conbijpgsknkn @ single preparation together with pharnaceutically
acceptabl e carriers. 15 EXPERI MENTAL PART Several nethods for preparing the
conmpounds of this invention are illustrated in the follow ng Exanples.

Unl ess ot heltw esspedim}eaivaﬂﬂageom@w fdrﬂlglalf@-ﬂle afoatiBenkdned pb&raialadlcaﬁ&rﬁpo@m
commer ci al ut further Bﬁlilrl f. ca1$y nafter

SRR M e R B e R R e T RS A
means €ltthy| uratcfetmatae usedDaite smalrﬁsatmbmahidcni@nsthhme;efers i flE?Swaﬁﬁdscrete

di i sopropyl ghher: abl%gutagem%&' chthk% tsc'dh{a%héjg pr 1ne ﬂ?ﬂﬁl’[ of ac-

4- (di met hyl am noB py Sat ur af ed;
"MeOH' 25 n%\@ri@grﬁétenfa%qulatecttommdw@éh%d@ﬂlﬁéﬁ@rapeum gfiﬁect ﬁb%ﬁﬁ@m@ﬁl@t‘ﬁsﬂll et her;

"acac” rreantﬁe r&ﬁ%&&bh@ﬁﬁb&ﬂ@hﬁca &B@%émg&@ws&&atdo@ WHittRFRhdmadléyor i de;
"Dl AD" (ﬁmg .SO- di.a d| carbo um

acetate an ing 59% Cof“@é 8?135’(1@%(@%HWBWEWQEQ%‘Y%%%WG@ lq ons
wer e pelrst orgodions oﬁs@pﬂghcmsmaa@obefamt tiblespauntila andthetlie TddSegiteyatEXRul-

m cr owave rtw% eregPI otage AB), or in a nultinode reactor: Mcro- SYNTH
Labstation ? ﬁestone Inc.). The follow ng exanples are intended to
illustrate but not to limt the scope of the present invention. 35 WD

2009/ 115547 I'P ¢ d g&ﬁl 6a fRESSEhR A @Rinkhdod such as oral, percuta-
3-1[(1, 1- D et %B ﬁ&ﬁéoﬁé l% e]‘?s ﬁ;& but a%m C ac?ué T Oraylpeécsut%r (D1)
)P neous or parenteral a rnlnls ratlon or toplca administration such as via 1nhalat10n a

20  nose spray, eye drops or via a cream, gel, shampoo or the like. The compounds are
preferably orally administered. The exact dosage and frequency of administration de-
pends on the particular compound according to formula (I) used, the particular condi-
tion being treated, the severity of the condition being treated, the age, weight, sex, ex-
tent of disorder and general physical condition of the particular patient as well as other

25  medication the individual may be taking, as is well known to those skilled in the art.
Furthermore, it is evident that said effective daily amount may be lowered or increased
depending on the response of the treated subject and/or depending on the evaluation of

the physician prescribing the compounds of the instant invention.

30 Description of compositions with excipients (%). Depending on the mode of admini-
stration, the pharmaceutical composition will comprise from 0.05 to 99 % by weight,
preferable from 0.1 to 70 % by weight, more preferably from 0.1 to 50 % by weight of
the active ingredient, and, from 1 tot 99.95 % by weight, preferably from 30 to 99.9 %
by weight, more preferably from 50 to 99.9 % by weight of a pharmaceutically accept-

35  able carrier, all percentages being based on the total weight of the composition.



SO O tert-Butyl (chloro)di phenylsilane (15.282 g, 55.6 mmol) was added
dropwi se to an ice- 5 cooled and stirred solution of (S)-3-hydroxybutanoic
aci d net hwb 2ee65405. 473 g, 46.3 mmol ) and | H i m dazol e PCO/EP3@945318€02 Mol )
and DMAP (0.566 g, 4.63 mml) in DM (380 nL). After 10 min., the cloudy
reaction mxture was allowed to warmto r.t. and stirred overni ght. The
reaction mxture was taken up in EtOAc, then washed suc- cessively with H20
(3 xX), IINHCL and a sat. NaHCO3 sol ution. The organic phase was 10 dried

(Na2SO™4), fTid @mqﬁ)uama&@fm&gworfahﬂaa 19 nﬁliy\/?ﬂsoaoe\/us%@ uSorssTh &ibnl eisis oDkt -

Yi el d: 10.614 nf ateg é cr| on 2

058 %51 L vyt O BeRGs B SnBhotaiy iehS BRI Y acid (02) )" P |
SO 15 OH RKddphaabioynlofd.2 Lirtonhnav-eydoexiickeid, 2-drogio pBéhy8 estem hjond hydeOH H20
(30,7050 iU 4,001 AL PO LA .00 o
over ni gitt . b, %Elm@h@xxhéwhéﬁleﬂMbwlmrwléydroﬁﬁdué@ﬁ}ﬁéé)sure and the

resi due WaS[z\IOE(BRb tum%ﬁy%ty@@]bc{ﬂa%ﬂ %robEhﬁaduawyard@ﬁro@ldaf separ at ed and
t he aqueous Tﬁg%@%ms extracted wth aci ied to pH 1

with concenf &bﬂll%@%\f@ﬁ@%&%%ﬁ#%@ @?%&\%nﬂﬁ] MEMG 39?%e ThghiiSed
organi ¢ expreaat hvetion 4¢d &wte(sl‘daZt&%}nb1ﬁatioheifa¢oﬁ1pdmc@mefmrﬁgaﬁoetdnumer

d d I :
|t ermed at) B8y 6Gngoiic lf Shork s SalEn Gupchsyigeh & gidiche
Descri piti onllg 1(1@563) m@entﬁon[ b, mlamsrtetalwd)chtchgdmmqn@(myhsompbqndww¢rdJManoyl
chl ori de ( Q%}mulg éle? dg) éjr ((‘%597 mg)]tlmc%%ﬁfé)r %8&8 f,la ?g c&%bi"ne?‘pre At %Z rsi-cONe.

1.5 g/n) was wise to a stirre ter fate D2 (11
g, 32 nmol ) MEFRICEI SEPBI4HE Pr SqUERENA PS00 th@)reaémem af disepsgs vdgrayy modiygeion

reaction m il 87 WaDStigNABRpAIrasbdHRdeHk]. I EUGEd Bf 8354 hRy dBdomBinc@ iapor at ed
with toluene ( |vetheg§é)l]éde|nter dlate as a yellowoil. This

mat eri al &lgatf)pﬁwt@ ther with pBagpacepfecally aeqpBhlcatiidhce wit hout any
furt her15pur| fica- tion. 10 Description 4

EXPERIMENTAL PART

Several methods for preparing the compounds of this invention are illustrated in
the following Examples. Unless otherwise noted, all starting materials were obtained

20  from commercial suppliers and used without further purification.

Hereinafter, "THF" means tetrahydrofuran; "DMF" means  N,N-
dimethylformamide; "EtOAc" means ethyl acetate; “DCM” means dichloromethane;
“DIPE” means diisopropylether; "DMSO" means dimethylsulfoxide; “DMAP” means
4-(dimethylamino)pyridine; “min” means minutes; “sat.” means saturated; “MecOH”

25  means methanol; “EtOH” means ethanol; “Et,0” means diethyl ether; “acac” means
acetyl acetonate; “TBAF” means tetrabutylammonium fluoride; “DIAD” means diiso-
propyl diazodicarboxylate; “NH4OAc” means ammonium acetate and “r.t.” means

room temperature.

Microwave assisted reactions were performed in a single-mode reactor: Initia-
30 tor™ Sixty EXP microwave reactor (Biotage AB), or in a multimode reactor: Micro-
SYNTH Labstation (Milestone, Inc.).

The following examples are intended to illustrate but not to limit the scope of the
present invention.
35



(39-3- [ [(2,1-Di et hyl ethyl)diphenylsilyl] oxy] -N [ [ [4-fluoro-3-
(trifluoronethyl)phenyl] am no] thioxonethyl] -butanamde (D4) >~910 O S/
F\ | F WoHot/HEsu3 | ntermediate D3 (5.4 g, 14.9 mmol) wras/ERdeedsHBOpW se
to a stirred solution of amm- niumthigeyanate (1.1 g, 14.9 mml) in
acetone (150 nL) at r.t. After 2 hours, 4-fluoro- (3
-trifluoronethyl)aniline (2.7 g, 14.9 mml) was added and the reaction
mxture was stirred overnight at r.t. The solvent was renoved under
reduced prepsii-®riahd the resi- due was partitioned between H20/ DCM The

| ayers were separated and the aqueous 20 phase was extracted with DCM (x
2) . The con@sSp|[or, pDimetiepéthahdlipherylsilylRsipcbushiidic abidi methyHéstad1)a2S04)
and filtered. The solvent was then evaggoyated to yield the crude material
as a viscous dark orange oil yielding g (104.9 %9. This material was
puri- fied by flash chromat ograph B 4ge; 40M col um; el uent:

Et CAc/ hept ane gradi ent WO 2009/ 11 PCT/ EP2009/ 053186 -29 elution from
0/ 100 to 40/60). Yield: 3.7 g of rntefigediate D4 (44.4 % as a viscous,

yellow oil. Description 55 4- | 3, -D|f uorophenyl)am noj
ac _ester (DB) OS/ F N-~NF
mu@nsalt(Sg 0.065 nol) in

t hi oxonet hyl] am no] -4-oxo-but &
CH3CN (42 ni‘e)t-l?!@tzl ch% c{lﬁlﬁjenfyﬁ'ilaﬁé(l'gu@2 gaES 6 rﬁmol‘?wqgla%é?i drop¥Re RYiAREI ¢ acid

OHHO A mxture of thiocyanic \&ed

et hyl ester wi se and the m xture was stirred
for 30 min. Cogﬂed@@d@t é01H‘i19<1t Qﬁ@ ﬁdsv r%@}l@am@@m r@tawc?SteﬁWB g,46.3
3,4-difl UOF@ﬁﬁbl)Mnﬂ?ﬁS ﬁmab,zol@(@@zp gnqlo)z nﬂﬁ@l%aﬂdiBMﬂP@@%@g 4h63-|'ﬂﬂ1d1)9ﬂﬁtl on ]
m xture wa or m xture was,then quenche Wi t
e vt o B i A 18 i, B okt i S AU o RO E R, ot
a sinter fmﬁmehpddwemcghanﬂh@memdmpammab tdkeh up e Et@Ac,ehoveasheduuai ng
wat er. Yi el r 8 el

at ¢ &ss&?q%%‘%hgﬂgld'@ @gm Er R s%{ NP 821 tiohe i g\é{rga%g I%)afe %3

sim | ar nmanner erne €S Were prepare
N~N 10 dried (Na,SOy), filtered and concentrated to give a viscous colourless oil.

Yield: 10.614 g of intermediate D1 (64 %).

~"0

Description 2

(35)-3-[[(1,1-Dimethylethyl)diphenylsilyl|oxy]-butanoic acid (D2)

>LSi
~0 0
AN
15 OH

A solution of lithium hydroxide (2.1 g, 89.3 mmol) in MeOH/H,0 (80 mL/80 mL) was
added to a stirred solution of intermediate D1 (10.6 g, 29.8 mmol) in THF (80 mL) at
r.t. The reaction mixture was stirred overnight. The solvent was then removed under
reduced pressure and the residue was partitioned between H,O/EtOAc. The layers were
20  separated and the aqueous phase was extracted with EtOAc (x 3), then acidified to pH 1
with concentrated HCI and extracted again with EtOAc (x 3). The combined organic
extracts were dried (Na;SQOy), filtered and concentrated under reduced pressure to give

a clear yellow viscous oil. Yield : 11 g of intermediate D2 (99.9 %).



YHH Olnternediate D6 OS/ CF3 ~"ON-N\ F HHInternediate D7 0 and
OSOF NNOF HH20 Internediate D8 0 WD 2009/ 115547 PCT/ EP2009/ 053186
-30- DescwDpodonsR7N- [(3 S)-3- [ [(1, 1- D net hyl et hyl ) dipphaErgéosios3aB§ oxy]

-1-oxobutyl] -N - [4-fluoro-3- (triflu orz?_nethyl)phenyl]-carbarrim'dothi oi C

acid nethyl ester (D9) )"9, i \OO~S/ F SNNF HF F 5 K2C03 (1 g,

7.3 mmol ) was added to a stirred solution of internmediate D4 (prepared

according to Description 4) (3.7 g, 6.6 mmol) in acetone (70 nL) at r.t.
After 50 mDeschp@bBB (0.5 nm, 7.9 mml) was added dropw se and the reaction
m xture was stirred at r.t. for 145 mn. The solvent was renoved under
reduced pr e@S)34|@dDimethykrshwljdipgenylstlsl]diig -beanperchidriden@sd) bet ween

H20/ DCM The | ayers were separated and the aqueous 10 phase was extracted
with DCM (x 2). The conbi ned organic g acts were washed with brine,
dried (Na2SO4), filtered and the sol it s evapor at ed yi el ding the crude
prod- uct as a viscous yellow oilw}gia ‘ 3.8 g of internediate D9 (99.4
%. In a simlar manner the follo

'ntérnedl ates were prepared : OIS
/I FNN\ F HO Interrredlat@

Oxalyl chloride (4.1 mL, 48 mmol; conc. 1.5 g/mL) was added dropwise to a stirred
5  solution of intermediate D2 (11 g, 32 mmol) and DMF (1 mL) in DCM (300 mL) at r.t.

for 90 min. The reaction mixture was evaporated under reduced pressure and co-

evaporated with toluene (x 3) to give the crude intermediate D3 as a yellow oil. This
material was used in the next step of the reaction sequence without any further purifica-

tion.
10
Description 4

(35)-3-[[(1,1-Dimethylethyl)diphenylsilyl]oxy]-/V-[ [ [4-fluoro-3-
(trifluoromethyl)phenyl]amino] thioxomethyl]-butanamide (D4)

ﬂ\ﬁ
AN F
@O I
PPt .
N° N F
H H F

15  Intermediate D3 (5.4 g, 14.9 mmol) was added dropwise to a stirred solution of ammo-
nium thiocyanate (1.1 g, 14.9 mmol) in acetone (150 mL) at r.t. After 2 hours, 4-fluoro-
(3-trifluoromethyl)aniline (2.7 g, 14.9 mmol) was added and the reaction mixture was
stirred overnight at r.t. The solvent was removed under reduced pressure and the resi-
due was partitioned between H,O/DCM. The layers were separated and the aqueous

20  phase was extracted with DCM (x 2). The combined organic extracts were washed with
brine, dried (Na,SOj4) and filtered. The solvent was then evaporated to yield the crude
material as a viscous dark orange oil yielding 8.8 g (104.9 %). This material was puri-
fied by flash chromatography (Biotage; 40M column; eluent: EtOAc/heptane gradient



NNFF \/OH O 15 Internmediate DI1 FF OSF NNF Internediate D12 0O
Hand O'Il", / I F ""J’NN\ OF O Intermediate D13 WD 2009/ 115547
PCT/ EP2008008®186547-31 S O \O O S/ Jt( S F NNF |nrermpdicaossiBli7 H F
Description 14 5-[(29)-2-[[(1, 1-Di et hyhgt hyl) di phenyl silyl]

oxy] propyl]-N-[4-fluoro-3 5
(trifluoronethyl)phenyl]-1-(2-nmethyl-4-pyridinyl)-1H1,2, 4-triazol-3-anm ne
(D14) NNN/ 1 FF /| NHNFF -OSl\/Ercury(II) chloride (1.8 g, 6.5

ol ) was agegsh fem@/ R0 tbMeth03.0Y Wid: 917 Obf nfthacdiedind ei4.4%) bPs eRas R
according to DESCprtIOI’l 9) (3.8 g, 6.5 mMmvl) and 4-hydrazi no- 2-

rrethyl pyrldYeHQ (V-8 g, 6.5 mml) in DVF (65 nL) at roomtenperature. The
reaction 10 m xture was heated at 80 C for 140 nin. The cool ed reaction

m xture was poured onto ice and the precipitated product was collected by
filtration poo Qi Ve yellow sem - solid. Yield: 4.2 g of internediate D14
(101.2 9% . Désc |Ylp’t1|9on 15

5  4-[[[(3,4-Difluorophenyl)amino|thioxomethyl]amino]-4-oxo-butanoic acid ethyl

ester (D5)
g MN Jj\N F

0O H H
A mixture of thiocyanic acid, ammonium salt (5 g, 0.065 mol) in CH3;CN (42 ml) was
stirred for 15 min. at r.t. 4-Chloro-4-oxo-butanoic acid ethyl ester (0.061 mol) was
10 added dropwise and the mixture was stirred for 30 min. at 60 °C. The mixture was
cooled to 0 °C and then 3,4-difluoroaniline (6 mL, 0.061 mol) was added dropwise.
The reaction mixture was stirred for 30 min. at r.t. The mixture was then quenched
with ice-water and stirred for 15 min. at 0 °C. The mixture was filtered through a sinter
funnel, dried and azeotroped with toluene to remove remaining water. Yield: 16.40 g
15  of intermediate D5 (85%, yellow solid).

In a similar manner the following intermediates were prepared :

VON e
VON KI
VON KIX

Intermediate D6

Intermediate D7

20  Intermediate D8



15 3- [ [ [[4-Fluoro-3-(trifluoronethyl)phenyl] am no] thioxonmethyl] am noj
-3-0x0- propanoic acid ethyl ester (D15) OO S CF O-N ~N WD 2009/ 115547
PCT/ EP2008028@1186547- 32 3- Chl or o- 3- 0x0- propanoi ¢ aci d et rgii/rrsecens(186 g; 33. 2
mmol) was slowy added to a stirred soéﬁltlon of thiocyanic acid, anmonium
salt (1:1) (2.781 g; 36.5 mmol) in (110 m) at room tenperature.
After 2 hours, 4-fluoro-3- (trifluoronethyl)benzenamne (4.27 m; 33.2
nmol ) was added. The solvent was re 5 noved under reduced pressure. The
resul ting rpsidgpgopartitioned between H20/ DCM and the phases separat ed.
The aqueous phase was extracted with DCM (x 2) and the conbined organic
extracts weNd(3®<hEd, WDimethyilethyl)dipheslylsind] oikiy|-1 @xebutyV ¥!-fit-fldo®s® g of

i nt di atg .1 t
l?:l[ F‘E Tz) |_ ?[(ZEIEP%&OF O&g}[ﬁﬁﬁeﬁyﬁu&é{?ﬂg %‘utuﬂyqo)t lecn%/ i methyl ejster (DY)

(et hyl t hi o) met hyl ene] am no] - hyl - 3- oxo- propanoi ¢ aci d ethyl ester
(D16) OOSF N NF HFFK2 0.831 g; 6.01 nmmol ) was added to a
stirred solution of |nterned (1.765 15 g; 5.01 mmol) in acetone
(50 M) at roon1tenperature r 40 mnutes, CH3l (0.624 ni; 10.0 nmol)

was added dropw se. The rea
The sol vent was renoved undgg

'1mxture was stiyredsat roomtem perature.
edu ed fressure the residue partitioned
bet ween H20/ DCM The aqueo as Xt HQct &g t h DCM and t he conbi ned
organi c extracts were washedg= t %I‘I ne, Mri &d ( ) and filtered
yielding an or 20 ange oil. LCIVB showed differ ent products which were

separ at ed by flash chronma- tograph%m;m ng the Biotage system (40M col um),
el uent : {P10% VSammpbiwa stiradrspByiion phintericdints P4¢picp#edont ai ned

t he deswedac@@«aﬁ«(ﬁg?ed)esa@l Rk 4) @17 6hmol nhaéa&w@benlgla@rt%&@%qﬁinptlon
Ié

(E))i' 31 SLE §/|2]S ? IW%ts g d({rgglvslgg n(i the riactlon mixture was stirred at

(trifluoronet ﬁyll)ﬁlﬁlmﬁﬁy The 3ol¢&xt vets ythe vedpynklediteyd el -prédsdre 2nd tlig ieddtihg 3- am ne
(D18) WO 20%9 115§s pa1J[D tch e%inze ege/n%Z@B%M._ﬁ?e lyferé Wge separated and the aqueous

10 phase was extracted with DCM (x 2). The combined organic extracts were washed with
brine, dried (Na,SO,), filtered and the solvent was evaporated yielding the crude prod-
uct as a viscous yellow oil. Yield : 3.8 g of intermediate D9 (99.4 %).

In a similar manner the following intermediates were prepared :
\/O\”/\)L /(j[
0]
/ @) F
\/O\”/\)L /O/ '
0]
Wesl
oA
0]
0 g F
\/OM /@OX
0] .

Intermediate D10

15  Intermediate D11

Intermediate D12

Intermediate D13



/' N-N\jJ I F NHFF OS __Si 6 Mrcury(ll) chloride (5.2 g; 19.1 mol)
was added to a stirred solution of internediate D17 (prepared according to
Descri pt iwo 2009/1133475 g, 19.1 mmol ) and 4- hydrazi no-2- meChyEPpymwiosiee (3. 1
g, 19.1 mol) in DVF (180 nlL) at roon1Lngerature. After 55 mnutes, the
reaction m xture was heated at 80 C for 120 min. The reaction mxture was
cooled to roomtenperature and the solvent was renoved under reduced
pressure. The residue was partitioned between H20/ Et OAc. The aqueous phase
was extracted wth Et OAc (X and t he conbi ned organic extracts were
washed with brine, drie (N§g2Si4) and filtered yielding an yellow oil.
Yield: internedi ate D18 % . 10 Internedi ate D18 (29 g; several batches
conbi ned) was dissolved in Py liter EtCAc solution of NazS in water
(20 mM) was added and t hg= e wgs SKITr igorously for 2 hours. A

bl ack i nsol ubl e precipi t d%LHgS he reaction m xture was
filtered over dicalite anc sol ution. The organic

&
| ayer was epar at e d washed with hrlne The dani c | ayer was dried on
MySO4, filtlil?%@e‘iiﬁﬁdqg'}]treat ed with silicagel S-thiol (2x 2 hours at 50C).
The m xture was filtered over di- calite and evaporated. The product
crystallized while evaporation was nearly conplete. Et20 was added and the

precipitateD§§§ % ngred of f. The product was dried in the vac- uum oven at
50C. Yield internedi ate D18. 20 Description D19 3- [ |

20 0 SO 8 NGy v - r0
3- Chl or @- 3- seﬂuw%%thwah%ﬂld iyl ppiidinyDs/ il 2, ﬁtmm{ﬁcfsemﬂ(})lﬂhs

slowy added 25 to a stirred solutjon of anmoniumthiocyanate (4.6 g) in
MeCN (400 ml) at r.t. After WO 2009/ 115547 PCT/ EP2009/053186 -34 1.5 h,

/
the reaction m xture was cooled t and a solution of 2-fl uoro-3-
(trlfluoronethyl)anlllne (9.8 g) CN (50 m) waspslowy added. After
Sl—O S

Mercury(Il) chloride (1.8 g, 6.5 mmol) was added to a stirred solution of intermediate
D9 (prepared according to Description 9) (3.8 g, 6.5 mmol) and 4-hydrazino-2-
methylpyridine (0.8 g, 6.5 mmol) in DMF (65 mL) at room temperature. The reaction

10 mixture was heated at 80 °C for 140 min. The cooled reaction mixture was poured
onto ice and the precipitated product was collected by filtration to give a yellow semi-
solid. Yield: 4.2 g of intermediate D14 (101.2 %).

Description 15

15 3-[[[[4-Fluoro-3-(trifluoromethyl)phenyl|amino]thioxomethyl]amino]-3-0xo0-
propanoic acid ethyl ester (D15)



the ensuing reaction mxture was allowed to warmto r.t. and after 1 h. the
sol vent was renoved under reduced pressure and the resulting residue
partiti on®02b@mesn 5 H20/ DCM and t he phases separ at ed. PChEPa@UO63186 phase
was extracted with DCM (x 2) and the cgpbi ned organic extracts washed with
brine, then dried (Na2SO4). Filtration and concentration gave the crude
material as an anber oil. Yield : 17.1 g of internedi- ate D19 (60 %. 10
Description D20 3-[[(12)-[[2-fluoro-3-(trifluoronethyl)phenyl]am no]

ﬁ/t rre(;\l hylt t RII aé Ch[ﬁ?&h%)@%bpﬁf@l@ﬂicli etgyp@@im{qs QPIND infindlY inds g[ﬁtvl'gyédd%&&%% 7010 )S _
~ | COO sol ution,oO I N
THE (450 ml Yo bEPp PR RAEE 218 4ma HELRare) O TROE: AGTEILE o) s
added and afHerN3010mbut emnategienttiven Adter 2Zdoudodiubans- (3. 15 m) in THE was
added dro n e was
added andpt Izﬁ%ogé%l 5’139&% rre&ggz%%ﬂg ?2%}1&9%5631%&58 %lﬁlgrsll\@i%lﬁlbva(sjre q)t ed
after 45 mimavessundgr dneadarregusso|Tineiresultae IRHd@LP%‘@O@dd@HN%ﬂﬁthﬁECMaC-
tion was dijjtigd Husws haRG. THG Q&ﬁlﬁ%ﬁawa% &%Q@e&@mmﬁ aR@IHROUS

phase ex 20trac ed w c The conbj n ic_extracts were

washed wi t COBRRIRRE Orgﬁéﬁexta%tsewerew@w h pyipg. r(%{eﬁaﬂ(? Giter éoéfeéﬁﬁ-é%ﬁs ®n under

reduced presfSuteen@iime DIse crude naterial as an anber oil. Yield: 17.2 g of

internediate D20 (59 % . Description D21 25

1-(2,6-Dinethyl -4-pyridinyl)-3-[[2-fluoro-3-(trifluoronethyl)phenyl]am no]

-lH1,2,4- triazole-5-acetic acid nethyl ester (D21) WD 2009/ 115547

PCT/ EP2§09/ DBR1®BEonI185- N~ F CF3 NN - - NH O O Mercury (II) chloride (7
was added to a stirred solution of internediate D20 (9. {eand

3

g)
2, 6- di met hyEH[AilZwHf*—&“ﬂump}r(ﬁrdlq@éomet!(yb)phgnsg}amwomﬂmﬁmme}th nel t. After
5 mnutes ﬁhmro]12-meﬁ4§ﬁ3ﬁﬁ%’»ﬂr@ﬂaﬁtﬁ@%i‘d%hﬂe’éie‘t”(DIB\PS stirred at 70 C

overni ght (reaction
0 Q 7 F
H L F

K>COs (0.831 g; 6.01 mmol) was added to a stirred solution of intermediate D15 (1.765

15  g;5.01 mmol) in acetone (50 ml) at room temperature. After 40 minutes, CHsI (0.624
ml; 10.0 mmol) was added dropwise. The reaction mixture was stirred at room tem-
perature. The solvent was removed under reduced pressure and the residue partitioned
between H;O/DCM. The aqueous phase was extracted with DCM and the combined
organic extracts were washed with brine, dried (Na,SQOj4) and filtered yielding an or-

20  ange oil. LCMS showed 4 different products which were separated by flash chroma-
tography using the Biotage system (40M column), eluent: DCM to 10% MeOH/DCM
gradient elution. The third fraction contained the desired compound. Yield: 401 mg of
intermediate D16.

25  Description D18

5-[(2S)-2-[[(1,1-Dimethylethyl)diphenylsilyl] oxy]butyl]-/V-[3-methoxy-5-
(trifluoromethyl)phenyl]-1-(2-methyl-4-pyridinyl)-/ H-1,2,4-triazol-3-amine (D18)



5 % conplete). The contents were cooled to r.t. and the solvent renoved
under reduced pressure. The resulting residue was partitioned between H20
and Et CAcwendowhssiphases separated. The aqueous phase wra3/EPemasieed wt h
Et OAc (x 2) and the conbined or- ganic gxtracts washed with brine, then
dried (Na2SO4). Filtration and concentration gave a yellow oil which was
taken up in Et OAc and a solution of sodiumsulfide (4 g) 10 in H20O added
(bl ack precipitate formed). The ensuing reaction m xture was stirred vig-
orously at r.t. for several hours, fhen filtered through dicalite. The
phases were sepa- rated and the ag us phase extracted with EtQAc (x 2)
and the conbi ned organic ex- tracts shed with H20, then with brine and
dried (Na2SO4). The contents were ™ —ed -\ and centrated and the
resulting oil taken up in DC i [
added. The resulting suspensi
hours, then filtered and evap ed o give an amber | oFl which was purified
by flash chromatography st he age system efuent 20 % EtOAc : 80 %
heptane to 100 % Et OAc, gr&di gnt el dt il on (elution of nost inpurities),

then 10 % MOH/ DCMto elute gesired product as a sticky yellow oil. The
yellow oil was stirred in DR er 20 night, then the contents filtered to
give a pale yellow powder. Yiekd: 814 ng of inter- nmediate D21 (6%.
Exanple 1 3-[(3,4-Difluorophen éamno ,

-1- (2, 3- di hYlgrcgry(1a chlerigoth- i f‘/il mypol) wes addzd 4o ¢ piigedsadut®n afgntgrragshidiei c
acid (El) G ackbNid riptidn K100 2009445644 BGTHRRRR0N 053186
-36 Li OH. HZOQISS gja%d: O%M gQ'oINasE Iﬁl) @-d 1/\@tgizr?e é?ut?oﬁg{}gf %lgnpound E114

(pr epar ed laefi%mlﬁ t(g?lge%%a |HEH1? H@M ?W%d@&)saér%v)temwr%}l@( %) at

L t., IVSOH Iﬁa?nutés) thaméhctlbﬂﬁlﬁtaremfés hehhed at eaeclfaglmqumu IMeheWesctish infik @ek 1;_' cg: r1 % 1
our r.t. wer evapo;: rat unaer sure.

V20 ) ik S KR R Guh TR SRR wiaD o LSRR B S s
dri ed. Yi el the ©si87Qwgs pértitompldemdedal H{(DBMQAgridy agotdud phascBxasnkrect2d
3-[(3,4-D f\!vgﬁ) ERHRE @?g)aﬁmc}{%odombl%ed qr§a11\f extrahct Tre wasléed 4vvrch brine, dried

-1-(2, 3-di nzodil oXI n-
triazol e-5- é{a@% @éte(@zyeléng@nmellwplh Y]Ereld intermediate D18 (41 %).

10 Intermediate D18 (29 g; several batches combined) was dissolved in 1.5 liter EtOAc.

A solution of Na,S in water (20 ml) was added and the mixture was stirred vigorously

Fat r.t. for several

for 2 hours. A black insoluble precipitate was formed (HgS). The reaction mixture
was filtered over dicalite and treated again with Na,S solution. The organic layer was
separated and washed with brine. The organic layer was dried on MgSOQ,, filtered and

15  treated with silicagel S-thiol (2x 2 hours at 50°C). The mixture was filtered over di-
calite and evaporated. The product crystallized while evaporation was nearly complete.
Et,O was added and the precipitate was filtered off. The product was dried in the vac-
uum oven at 50°C. Yield: 25.70 g intermediate D18.

20  Description D19

3-[[[[2-Fluoro-3-(trifluoromethyl)phenyl]amino|thioxomethyl|]amino]-3-o0xo-
propanoic acid methyl ester (D19)

MeOM N)L NH

~CF,

3-Chloro-3-oxo-propanoic acid methyl ester (7.5 g} in MeCN (50 ml) was slowly added
25  to astirred solution of ammonium thiocyanate (4.6 g) in MeCN (400 ml) at r.t. After



NIN F H O 10 NH Conpound E114 (prepared according to Description 14)
(0.00019 nol) was dissolved in CH3NH2, 2.0 Min THE (1.9 nml; 0.0038 nol)
and t he swbuvivonswas refl uxed for 12 hours. Aprroxi mat eCy/EPe@opsashours an
additional portion of CH3NH2, 2.0 Min WNgOH (1.9 m; 0.0038 nol) and THE
(1 mM) was added. The m xture was cool ed and the sol 15 vent was evapor at ed
under reduced pressure. The brown solid residue was purified by colum
chromat ography over silica gel (eluent: DCM (MeOH NH3) from 100/0 to

90/ 10) . de1e1 BhOtlﬂlg%acﬁbﬁiﬁhitﬁbewM&l&in loect ad aas@mttoh%fsomu@mls-\NaSS

F\(/gf)?lr %it ? | ) %{gﬁﬁhyl)gmf ﬂ% O§ g) 1n%1081QIC155 )(vws slowly addEgiﬂ aKReresfo min,

-1-(2, 3-di htqe Bﬂ)suhg@ebﬁﬂ)zndlxuxe a6 alfdwyed\ioNvatimtetritydndldfter 1 h. the solvent was
1,2,4-tria Ig I

2009/ 11554%‘% ?%%%@@gﬁﬁ%@géo@r ouné‘gllﬁ (iu]e paHelatfoe g'aégc\:xgr n to Ex.
1) (0. 006062HHDCNMasd dimmﬁesgparﬁte@mle(@uecmsmhwWx@mytep Mawéh@ ®Azol e

(0.00186 nblpky,thé &d&%ﬁ@a aﬁi@‘eﬁgac% %yﬂe)d ﬁ}mﬁne ﬁféh%@&l (K380, dageh! ori de
(1:1) (0.00186 nmol) and t hyl et -. propananine (0.00248

mol ) wer e a@&é&}wq SRR %&Pﬁaﬁﬁﬁggﬁs%ﬂ%‘?%ﬂﬂ ik ld- GLEEREdr i de
(1:1) (O.00keH19w6) %)The reaction m xture was stirred for 3 hours at r.t.
The reaction m xture was poured into water. The m xture was extracted with
CHC13. The organic |ayer was separated, washed with a 1 M HCl sol ution,
then washed wth brine and filtered through a hydrophobic frit. The

sol ventld wePescoptgoPated under reduced pressure to give a yellow solid
residue that was dried further for one hour (in 10 the GeneVac(r)). The

resi due was3{Ml%mmarwt(ﬁlﬂu@mnwthﬂbmyl]ammcﬁfleerhahhloand dried. Yield:

0.245 g of ﬁ@(ﬂ&%@fhlﬂﬂo 9%x¥ ro ﬁ(ﬁ@'a@id“methyl ester

1- (2- Met hoxy- 3- pyri di ny ) - N nmet hyl - [ 3-(trifluoronmethoxy)phenyl ]
amno] -]H 15 1,2,4-triazol e- 5 pr an md (E4)

é[F
O CF,

An ice-cooled solution of intermediate D19 (17.1 g) in THF (450 ml) was stirred under

15  an atmosphere of N,. NaOtBu (1 eq) was added and after 30 minutes a solution of io-
domethane (3.15 ml) in THF was added dropwise. After another 30 minutes an addi-
tional NaOtBu (1 eq) was added and the contents stirred at ~ 0 °C. When the reaction
was completed after 45 minutes, a saturated solution of NH4Cl was added and the reac-
tion was diluted with EtOAc. The phases were separated and the aqueous phase ex-

20  tracted with EtOAc (x 2). The combined organic extracts were washed with brine, then
dried (Na,;SOy). Filtration and concentration under reduced pressure gave the crude
material as an amber oil. Yield: 17.2 g of intermediate D20 (59 %).

Description D21

25  1-(2,6-Dimethyl-4-pyridinyl)-3-[[2-fluoro-3-(trifluoromethyl)phenyl]amino]-/ H-1,2,4-
triazole-5-acetic acid methyl ester (D21)



O~1 r_ NY, F " aFNNOF HN A mxture of conpound E76 (prepared
according to Ex.3) (0.20 g; 0.0004 nol), NaOCH3 in MeCH (1 m) and MeCH (4
m ) were woi2ne9edsf4or 30 min. at 100C in the m crowave. PChEPZ@LO5I1860
m xture was evaporated and the residue was purified by re 20 versed-phase
hi gh- performance |iquid chromat ography handon Hyperprep(r) C 18 BDS
(Base Deactivated Silica) 8 m 250 g, I.D. 5 cn). Agradient with 2 nobile
phases was applied. Phase A: a 0.25 % NH4HCO3 sol ution in water; phase B:
CH3CN). The desired fractions wene collected, evaporated and dried. Yield:
38 nmg of conpound E4 (21 %9 . 2% 2009/ 115547 PCT/ EP2009/ 053186 - 38-
Exanpl e 5 N, N-Di net hyl - 1- ( 2- net - pyridi nyl) - 8F,
[[3-(trifluoromethoxy)phenyl] amTo]-NH-Y§, 2, 4 ri azol e- 5- propanam de (E5)
iNNiNFF NOF HN 5 A nixture af Bonp E76 (prepared according to
Ex.3) (0.20 g; 0.0004 nol), Fe(aca )31‘{0.@{31 g7 0.0001 nol), THE (5 m)
and 1-nethyl-2-pyrrolidinone (1. 5O was stirred at roomtenperature
before CH3IMgBr in Et20, 2M (2 m) |andOIVEC]-I (5 M) were added. The reaction
m xture was_ evaporated and_dissolved in DCM and. H2Q and filtered on
dicalite. TM&roufy (hphloriggd7 @) ratiaddedigy aevirretheplution of ipigrmgdiate BRI @il t r at e
was 10 evapg)g@d E,gvdiﬂ_lg@l Dﬂg%gﬁtzin\bgﬁﬁcidi}léﬁ@lgﬁd%_ iﬁyiﬁmw (B0 miyhe.tongans c LlayeI]I
was separ at e ri g a iltered. e filtrate evapor at ed an
the ren: duem s ghE e hedrae a0 nobihh 8 sighe Lo el (Faeglintd
chr omat ogr aphpnpShandba cditpes peepdoojed@o 1.8 anBHE {oBanerdeaet vudireddiSied i ca) 8
m 250 g, | I:ent . wi . i I hase
A 20,95 R RHROE sPREaRAR i eicorR Bt Eon POBREH PHBACARR ks
separated. The aqueous phase was extracted with EtOAc (x 2) and the combined or-

ganic extracts washed with brine, then dried (Na,;SO,). Filtration and concentration
gave a yellow oil which was taken up in EtOAc and a solution of sodium sulfide (4 g)

10 in H,O added (black precipitate formed). The ensuing reaction mixture was stirred vig-
orously at r.t. for several hours, then filtered through dicalite. The phases were sepa-
rated and the aqueous phase extracted with EtOAc (x 2) and the combined organic ex-
tracts washed with H,O, then with brine and dried (Na,SO4). The contents were filtered
and concentrated and the resulting oil taken up in DCM and Si-thiol (functionalised

15  silica gel) added. The resulting suspension was stirred vigorously at r.t. for several
hours, then filtered and evaporated to give an amber oil which was purified by flash
chromatography using the Biotage system: eluent 20 % EtOAc : 80 % heptane to 100
% EtOAc, gradient elution (elution of most impurities), then 10 % MeOH/DCM to
clute desired product as a sticky yellow oil. The yellow oil was stirred in DIPE over-

20 night, then the contents filtered to give a pale yellow powder. Yield: 814 mg of inter-
mediate D21 ( 6%).

Example 1

3-1(3,4-Difluorophenyl)amino]-1-(2,3-dihydro-1,4-benzodioxin-6-yl)-/ H-1,2 ,4-triazole-5-
25  propanoic acid (E1)

OH



15 The desired fractions were collected, evaporated and dried. Yield: 81 ng
of conpound E5 (47 % . Exanple 6 N, N-Di net hyl -1 -

[ 2- (et hywarmevoisa7pyri di nyl ]-3- [ [3-(trifl uoronet hoxypphargeop/ossmao] - 20
IH1,2,4-triazol e-5-propanamde (E6) H;%0N'_a FF NNOF HN A

m xture of conpound E76 (prepared accoral ng to Ex.3) (0.20 g, 0.00044 nol),
CH3NH2 (2 g) and EtOH (20 m) was stirred for 16 hours at 160 C
Subsequently, the WD 2009/ 115547 PCT/ EP2009/ 053186 -39 sol vent was

evapor at ed RinH.HHO (0 092 Tio WasuspUddd tordktigd seNEbs 8flcdh@sad IH19h-(pRpiter mance

Si i ca) 8 ricoggiegd HeoERER OUPEHERFRI 1 ) Hot RSHILEY 4 °°

appl i ed. Phidg® (Aml). &hOrabtidn NEdiHEOR ssatrad fanl haur wat.teThe phlases Berad@ph)- phase

C. CH3CN). [ I.ONs .
evapor at ed.rgﬁkﬁéﬁ gé@ﬁe?%%d%g%%h%&%lw g!r) %gﬁ%g%%‘l%g :ah(g%é%u\g{ﬁ% PiEe lt%)ttemd E6
(yi el d: 546 was filredwifend dged.[Yipld- 1500 g of Sopeyrd b W¥ireteisy Jobeny| |

am no] -1-(2-nethyl-4-pyridinyl)-I1H1,2,4- 10 triazol e-5-propanol (E7) N -N
/'l F HF OHL AH4 (10.5 nmol) was added, portionw se, to an ice-cooled
and stirred_sol L}ti on of compound E113 (prepared according to Description

14) (6.98 nfP'f A Et20 (80 M) under an atnosphere of N2. After 5 min.,

the m xture |lowed to warmto r,t. a 15 S, t tirre er ni ght .
Sabsousent LR EaER e R P B> firtorB D ool Rgime SR et St "o
(20. 9 mol )trisade-dqaighnaiddedE25 M n., the reaction mxture was warned to
r.t. Extra LiAlH4 (3 equivalengs; 21.0 nmol) was added to the cool ed
reaction m x- ture and the mrxt yas stirred for 1 hour. The reaction

m xture was cool ed and care- {ul J enched with 10%4) NaOH. Then the m xture
was allowed to warmto r.t. ang wa N—N

10 -
Compound E114 (prepared according to Description 14) (0.00019 mol) was dissolved
in CH3NH,, 2.0 M in THF (1.9 ml; 0.0038 mol) and the solution was refluxed for 12
hours. Aprroximately every 3 hours an additional portion of CH3;NH;, 2.0 M in MeOH
(1.9 ml; 0.0038 mol) and THF (1 ml) was added. The mixture was cooled and the sol-

15  vent was evaporated under reduced pressure. The brown solid residue was purified by
column chromatography over silica gel (eluent: DCM/(MeOH/NH3) from 100/0 to
90/10). The product fractions were collected and the solvent was evaporated. Yield:
0.013 g of compound E2 (16 %).

20  Example 3

3-1(3,4-Difluorophenyl)amino]-1-(2,3-dihydro-1,4-benzodioxin-6-yl)-/V, N-dimethyl-/ H-
1,2.,4-triazole-5-propanamide (E3)
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20 filtered through a pad of diatomaceous earth. The filtrate was extracted
with Et OAc. The conbi ned organic extracts were washed with brine, dried
(Na2SO4) ,wobizbaverisesd7and concentrated to give 0.634 g of paTyEPRéconszesd i d
(yield = 23% . The product was purifiedy;by reversed phase high-perfornmance
l'iquid chr omat ogr aphy ( Shandon Hyper pr epZ C18 BDS (Base Deactivated
Silica) 8 m 250 g, I.D. 5 cn). Agradient with 3 nobile 25 phases was
applied. Phase A: 90 % of a 0.5 % NH4QAc solution in water + 10 % CH3CN,

phase B: MeChinp dﬁhﬂSEI @re@kﬁ@dbordﬂgetodﬁél)r(e@ot)wﬁlbl)m BoRce Demt ed and

e oL Vet AR AL Bl bl ?m“o’iﬁ&o%‘?&eeﬂﬁ?ﬂeﬁhe

extracted vmalrlbodlﬁ@Mie H’ﬁftboclrlmmdn (neld (006884 mobxhd AettbylweH( &-mwalsHetly2t h bri ne,

il d: 0 oadoperit B Rbyr ol %59%%%8%%@&?" WEITuKGS) osstss - 4o0-
Exanpl e$ 8 anige. gy@ro(:lglopdgﬁr b O&8y 24 mml). The reaction mixture was stirred for 3 hours
[ 4-f1 uoro- 35 Gk ridd Iﬁ&rtf%ﬁ‘%ﬁlﬁﬁﬁlré %@ﬁéﬁlﬂsd fimid draliB! Mé nﬁxtﬂbér \Jvéjs' &Yﬂaéteé lWl'lth

1,2,4-triaz an - or opr op. uor o- 3

(trifluor or@%@r TE%’]%WPIP qyer ?’aﬁé?H?WeJZi VW?@WHR}/P)I W&ql splujiop thgy masla?dam ne
( E|9]2 NI Fh}wiﬂh\lgﬂhé:and filkeredthréugdh d‘hdeothob&NirlleF%NbNEnt@lver&SvdﬁBratéVEﬁﬂdaﬂe

sul fonyl chl gri WI se to ce+Cc00

st rred suShisdrtrent Yo BRshatiSuso it bl Bt S Pl Ry MG RER R FOpeM o

mol ), I etthy IC}eN%‘(dtc@)nélfﬁwbmhtwwa&tzmpat@pa\n‘élrdlﬁbyl(@h@%ltmbjf aaddriBMAP
(0.049 nmol 3%}8?10 f&£8,)5 mn. the reaction m xture was
allowed to ‘}vf\g;%()to |g(Olaf Ogrt}(g]rzgt(éed olution of NHAC1 was added to the
reaction mxture, followed by H20. The phases were sepa- rated. The aqueous
phase was extracted with DCM The conbi ned organic extracts were washed
with brine, Ethggledried (Na2SO4), filtered and the solvent was evaporated
to yield an orange oil. This oil was taken up in THF (5 m) and cooled to O
C. TBAF 15 (-@2-Metoky3-pkFifling G- oN-difiedhy1-30FS-(@ AT fonivikbxa phefiyl prmiiflo| iR, , t he
reacti 1 wei% 994)\A/armto r.t. The mxture was then stirred
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A mixture of compound E76 (prepared according to Ex.3) (0.20 g; 0.0004 mol),
NaOCH3; in MeOH (1 ml) and MeOH (4 ml) were stirred for 30 min. at 100°C in the
microwave. The reaction mixture was evaporated and the residue was purified by re-

20 versed-phase high-performance liquid chromatography (Shandon Hyperprep® C18
BDS (Base Deactivated Silica) 8 um, 250 g, I.D. 5 cm). A gradient with 2 mobile
phases was applied. Phase A: a 0.25 % NH4HCOs solution in water; phase B: CH3;CN).
The desired fractions were collected, evaporated and dried. Yield: 38 mg of compound
E4 (21 %).

25



Min THF) (2.50 mml) was added and the reaction m xture was heated at 50 C
for 2 hours. The solvent was renpved under reduced pressure and the

resi due \Waio 2paxtiss47ti oned bet ween H20 and DCM The | ayePSTHEPe@I963186 at ed.
The aqueous phase was 20 extracted w th;PCM and the combined organic
extracts were washed, dried (Na2SO4), glltered and concentrated to give an
orange oil. This oil was first purified by flash chromatography (Biotage;
40M col umm; eluent: DCM MeOH gradient elution from 100/0 to 90/10. The
materi al obgai#mgedswas further purified by reversed-phase high- perfornance
| i qui d chromat ography (Shandon Hyperprep(r) Cl18 BDS (Base Deacti 25 vated
Silica) 8 nZNZ\Zﬁﬁldjhyl-llr(ﬁ)-m@hy]U}pyriﬁil@ﬂ)&di[Wiﬂhﬁ)idﬁl&hdﬁ@hihbﬁy]ﬁlﬂﬁﬁ(ﬂSMSA-

appl i ed. Pha q / HAHCO3 sol ution in water; phase B: CH3CN). The
desired fraka? fgﬁ ected and worked-up. Yield: 13 ng of conpound
E8 and 36 ng of com pound E9 % and 17. 7% respectively). WO

2009/ 115547 PCT/EP2009/053186! 4p Exanpl e 10 3- [

[ 4- Fl uoro-3-(trifluoronethyl) ﬂ_jﬂgno]

- al pha- et hyl -1 - (2- et hyl - 4-pyridi nyl) -

(al phaS)-1H1, 2, 4-tri azol e-5-et ha é NNF SHF OH5
TBAF (16.3 m; 16.3 mml; 1.0 Miln THF) was added to an ice-cool ed and
stirred sus- pension of intev fate D14 (prepared according to Description
D.14) (4.1 g; 6.5 mol) in THE (60 m). After 5 min., the ensuing reaction
m xture was allowed to warm N6 r.t. After 170 min. a saturated solution of
NHACL was added and the m xture was ex- tracted with Et OAc. The conbi ned

or gani ¢ sext Aagiksiry\ef @myehe @761 (pheparddcordinged EX(B) (N8 $03.0004 dol)er ed and
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cream powder .
phases was applied. Phase A: a 0.25 % NH4HCOj solution in Water phase B: CH:CN).
15  The desired fractions were collected, evaporated and dried. Yield: 81 mg of compound

ES (47 %).

Example 6

N, N-Dimethyl-1-[2-(methylamino)-3-pyridinyl]-3-[[3-(trifluoromethoxy)phenyl]amino]-
20  1H-1,2,4-triazole-5-propanamide (E6)

H
/N | N\
L
X ;
\N N O)<F
H
O
/N\

A mixture of compound E76 (prepared according to Ex.3) (0.20 g, 0.00044 mol),
CH;NH; (2 g) and EtOH (20 ml) was stirred for 16 hours at 160 °C. Subsequently, the



Exanpl e 11

N-[ 4- Fl uoro-3-(trifluoronethyl)phenyl]-1-(2-nmethyl-4-pyridinyl)-5-[(I1E)-1-p
ropenyl ] -wbR20do/ass47t ri azol -3-amne (EIl) N ,~F )LN) NF PFCFEP2®9DFABs (0. 3
m; 1.5 mvol) was added dropwi se to an | 8_e-coo| ed and stirred sol ution of
conpound E10 (prepared according to Exf ) (121 ng; 0.3 mmol),

p- ni trobenzoi c acid WD 2009/ 115547 PCT/ EP2009/ 053186 -42 (230.2 ny; 1.4
mol ) and tri phenyl phosphine (401.4 ng; 1.5 nmol) in THE (6 m) (under N2

at nospher e)solvihewhe aipbiteddngtthie fositas wak poMeed bpradvafbd-pRase high-over 1 hour

and was then stirred.overnight at.r.f. e..solven ved, under
oduced pr cbsrashEdigiEEtaRoetony potandeh S Pisireai SR BRS TR DRI 11 ash
chr omat ogr apihya)(SBirot Z2@es, [4D M dn)c 8l gradignteditied o bDEPhdde Ot ag nigdicd nPhast AL i on
from 100/ 0 Q i ' . [ O\l a pale
yel | ow oi | yat g%?léﬂ%ﬁ;&gﬁﬁg@p %gfw&/{fg%gﬁa%érgglglepﬁf’ BP%%r@fdc:)l%%y \'/3{% lllI%our S.
Then t hé m fkaaipas waes dollleeted arl Biadovhet waseyppireted eBhosdssived gspovadivesd  wi t h
DI PE and DQMierQY%l&':Q).@lf%Gﬁccﬁﬁ MY BeVRId: 4¥%iog).d : 92 ng of conpound E1l
(79.7 %9. 10 Exanple 12 1-(3-Chloro-4-pyridinyl)-N
[4-fluoro-3-(trifluoronethyl)phenyl] -5-(3-nmethoxypropyl)-1H
1,2,4-triazol-3-amne (E12) C1 N\ NN/ I F NNF HF /O 15 Mthane

sul fonyl chEatiyde7(0.050 m; 0.646 mol) was added dropw se, to an ice-
cool ed and stirred suspension of E14 (prepared according to Ex. 7) (0.111
g; 0.258 mni¥i#-FluokhBH thifitohythahyigrienylfamiq€)-10@6methyl-BpGddGnyhvdi1, 224:d  DVAP
(0.003 g O &l i (2.5 mM). After 5to 10 mnutes the reaction
mxturel%ms“{a%%(ﬁga&gpé%d@gmo roomtenperature. After 2.5 hours LCMS
showed nesyl ate and no remai niy 0O starting material. A saturated solution
of NHACL was added to the reacfion mxture, followed by water. The aqueous

phase was extracted w th DCM-4n Mev-eenbi ne F
S f
N7 °N F
H F
OH

LiAIH4 (10.5 mmol) was added, portionwise, to an ice-cooled and stirred solution of
compound E113 (prepared according to Description 14) (6.98 mmol) in Et;O (80 ml)
under an atmosphere of N,. After 5 min., the mixture was allowed to warm to r.t. and
15  was then stirred overnight. Subsequently, the reaction mixture was cooled to 0 °C and
additional Et,O (20.9 mmol) was added. After 5 min., the reaction mixture was warmed
to r.t. Extra LiAlH4 (3 equivalents; 21.0 mmol) was added to the cooled reaction mix-
ture and the mixture was stirred for 1 hour. The reaction mixture was cooled and care-
fully quenched with 10% NaOH. Then the mixture was allowed to warm to r.t. and was
20  filtered through a pad of diatomaceous earth. The filtrate was extracted with EtOAc.
The combined organic extracts were washed with brine, dried (Na;SO,), filtered and
concentrated to give 0.634 g of a yellow solid (yield = 23%). The product was purified
by reversed phase high-performance liquid chromatography (Shandon Hyperprep®
C18 BDS (Base Deactivated Silica) 8 um, 250 g, I.D. 5 cm). A gradient with 3 mobile
25  phases was applied. Phase A: 90 % of a 0.5 % NH4OAc solution in water + 10 %
CH;CN; phase B: MeOH; phase C: CH3CN). The desired fractions were collected and
the solvent was evaporated to yield a white solid. H,O was added and the mixture was
neutralized with saturated NaHCOs. The contents were then extracted with DCM. The
combined organic extracts were washed with brine, dried (Na,SOy), filtered and con-
30  centrated to give a white solid. Yield: 0.084 g of compound E7 (3 %).



organic extracts were washed with brine, dried (Na2S™), filtered and
concentrated to give an orange oil. The oil was taken up in NaOw (5 nml)
and the rweubaymngs4gol ution stirred overni ght at room t @eCpaPRAM9AS3186

Addi tional NaOWe ( 5 nl) was added and {je 25 reaction mxture was heated
at 50 C for 2 hours. The reaction m xture was cooled and a saturated

sol ution of NH4ClL was added, followed by water and the phases separated.
The aqueous phase was extracted with DCM and t he conbi ned organi c extracts
were washed with brine, then dried (Na2SO4), filtered and concentrated to
give a pale yellow oil. The residue was purified by chromatography on the
Bi ot age SysEempled &iesd 9DCM 30 to 10% MeOH DCM The conbi ned rel evant
fractions gave a yellow oil and were pu WO 2009/ 115547 PCT/ EP2009/ 053186

-43 rifl ed HB-REowhrauyhi ot-Apdry-3t (@ ifjnoremethghpeenyls-ot(R-ohethfil- gt pyridB31aif-of

conpound El1p i AL
(al phas) - ayﬁ%a%é%l?/gagnﬁ@ M%hslgi @ozopro ‘M 4ﬂu ?phenyl]am n%%9
-1-(2-méth rlﬂuowmthylm}lnqnyﬂﬂ 2- zlellhxlr‘t ByiidiayBh- Hiﬂaiwne@iéﬁmme( )I FF
NNNO SHTr- TBAF (57.4 m; 57.4 mol ~1.0 Min THF) was added to a
stirred sol utionyof | nternme- diate D18 (prepared according to Description
D. 18) (12.6 g; 1) in THE (2@0 10 ﬁi ure pvas stirred for
24 hours. A saturated sol ufion HACL was added jand t
stirred for another 5 ] as./ The m xture

(x 3). The conbined [orgaMic Ig{axtract
nost of the TBAF s gone, then wathed with bpine, dried (Na29™),
filtered and concgn- trated under reduced prgssure to give an anber oil.
This material wasrpurified by flash 15 chronmat ography using the Fl ashnmaster
and Bi otage systens, eluent§ DCMto 5% CH3OH/ DCM gradient elution from
100/0 to 9%§&an@aﬁfohpﬁhro?ﬂdey@ag6 fo ?%ds%ﬁed‘@tr w1s<eqmah ReCkosRgtinMSiifted! €am
powder. i el ound 1 20

N- Cycl opr opyFRensien of s:amﬁ%wﬁ T fprpparedy @%91(5“:1%@[ >97)r(10d‘896m301) N—ethyl N-(1-

(F g ri f1 uor onmtirylc)RMenytdpadthine 6.8k hindol fardd DREAT @-.6¢oaa0bRTh BCNIEBSH). N F /

10 After 5 min. the reaction mixture was allowed to warm to r.t. A saturated solution of
NH4Cl was added to the reaction mixture, followed by H,O. The phases were sepa-
rated. The aqueous phase was extracted with DCM. The combined organic extracts
were washed with brine, then dried (Na;SOy), filtered and the solvent was evaporated
to yield an orange oil. This oil was taken up in THF (5 ml) and cooled to 0 °C. TBAF

15 (1.0 M in THF) (2.50 mmol) was added and after 5-10 min., the reaction mixture was
allowed to warm to r.t. The mixture was then stirred overnight. Additional TBAF (1.0
M in THF) (2.50 mmol) was added and the reaction mixture was heated at 50 °C for 2
hours. The solvent was removed under reduced pressure and the residue was parti-
tioned between H,O and DCM. The layers were separated. The aqueous phase was

20  extracted with DCM and the combined organic extracts were washed, dried (Na,SOj),
filtered and concentrated to give an orange oil. This oil was first purified by flash
chromatography (Biotage; 40M column; eluent: DCM/MeOH gradient elution from
100/0 to 90/10. The material obtained was further purified by reversed-phase high-
performance liquid chromatography (Shandon Hyperprep® C18 BDS (Base Deacti-

25  wvated Silica) 8 pm, 250 g, .D. 5 cm). A gradient with 2 mobile phases was applied.
Phase A: a 0.25 % NH4HCO; solution in water; phase B: CH3CN). The desired frac-
tions were collected and worked-up. Yield: 13 mg of compound E8 and 36 mg of com-
pound E9 (6.6 % and 17. 7% respectively).



NNJ-_ Z/0~/ HHNO A Cyclopropylamne (5 mM) was added to a stirred
suspension of internmediate D21 (pre- pared according to D21) (1.41 mmol) in
MeOH (5 rwi 2a0wdi1533¢ ensui ng reaction m x WO 2009/ 115547 pPPUEPEMN206888053186
-44 ture stirred at 40 C overnight. Theggeaction m xture was concentrated
under reduced pressure to give a pale yellow cream powder. This materi al
was crystallised from MeCN (product dissolves at 80 C), then the contents
filtered and dried to give a fluffy white powder. Yield: 527 ng of
conmpound E2Bya#3189. S Tables 1 and 2 |ists conpounds of Fornula (1) that
were prepared according to one of the above Exanples. Table 1 10 R1L ~N -N
\>\'-NH  L-9N[[4-Fhi8xy-B-(#ifluoBordethd)phidiayl] amifo] RilpHa-ikthyNo 2-fabthyl-4-pfatidinfiyx, | | N

E) 3-CF3, A4: 6, Ex. 7 ~ 3-CF3, 4-F CH3 E13 D.14 N\ H3C Q ~
5 gty SEgrp il i G102

3-CF3, 4-F 3, 4-F CH3 E8 Ex.8 Na F~~. 3-CF3,
4-F CH3 N% |
AN N Il\I F
F
\NJ\N T
S H E
OH

5 TBAF (16.3 ml; 16.3 mmol; 1.0 M in THF) was added to an ice-cooled and stirred sus-
pension of intermediate D14 (prepared according to Description D.14) (4.1 g; 6.5
mmol) in THF (60 ml). After 5 min., the ensuing reaction mixture was allowed to warm
to r.t. After 170 min. a saturated solution of NH4Cl1 was added and the mixture was ex-
tracted with EtOAc. The combined organic extracts were washed with brine, dried

10 (NaySOy), filtered and concentrated to give an orange oil. This material was first puri-
fied by flash chromatography (Biotage; 40M column; eluent: DCM/MeOH gradient
elution from 100/0 to 90/10. The desired fractions were collected and the solvent was
evaporated to yield a yellow oily solid. This material was taken up in MeOH/DCM.
This mixture was filtered and the filtrate was concentrated under reduced pressure to

15  yield 1.251 g of a yellow oily solid. The product was further purified by reversed-phase
high-performance liquid chromatography (Shandon Hyperprep® C;3 BDS (Base Deac-
tivated Silica) 8 pm, 250 g, I.D. 5 cm). A gradient with 2 mobile phases was applied.
Phase A: a 0.25 % NH4HCO; solution in water; phase B: CH3CN). The desired frac-
tions were collected to give (after evaporation of solvent) a cream powder. Yield : 357

20  mg of compound E10 (13.9 %).

Example 11

N-[4-Fluoro-3-(trifluoromethyl)phenyl]-1-(2-methyl-4-pyridinyl)-53-[(1E)-1-propenyl]-1 H-
1,2,4-triazol-3-amine (E11)
NZ |

NN F

| F
| \NJ\II\{I F
25 !

DIAD (0.3 ml; 1.5 mmol) was added dropwise to an ice-cooled and stirred solution of

compound E10 (prepared according to Ex.10) (121 mg; 0.3 mmol), p-nitrobenzoic acid



E7 Ex.7 Na HO-~. 3-CF3, 4-F WD 2009/ 115547 PCT/ EP2009/ 053186 -45 Co. No.
Exp RRk L Rk No. NCl E14 Ex.7 HO-~ 3-CF3, 4-F CH3 E15 D. 14 Na H3C 3-CF3,
4-F Cl1 NwoBW®/H=RS412 H3C'0"-~ . 3 CF3 4-F F OH OH E17PEX/EPQ008/05868 S 3- F,
4-F |/ S-enantiomer F OH OH4 E18 Ex.1046 H3C S 3-CF3, 4-F / S-enantioner
OH E19 Ex.10 H3C S 3-F, 4-F S-enantiomer OH E20 Ex.10 H3C S 3-CF3, 4-F
S-enantioner OH H CEO E21 Ex.10 3 H3C S 3-F, 4-F S-enantionmer OH H CEO
E22 Ex.10 3 H3C S 3-CF3, 4-F S-enantioner OH H EO E146 Ex. 10 3C H3C s

3- OCH3, 5- GB30.2 mg; 1.4 mmol) and triphenylphosphine (401.4 mg; 1.5 mmol) in THF (6 ml)
(under N, atmosphere). The reaction mixture was allowed to warm to r.t. over 1 hour
and was then stirred overnight at r.t. The solvent was removed under reduced pressure
to give a yellow oil. This material was purified by flash chromatography (Biotage; 40M

5  column; eluent: DCM/MeOH gradient elution from 100/0 to 90/10. The desired frac-
tions were combined to yield a pale yellow oily solid. This material was stirred in DIPE
for several hours. Then the mixture was filtered and the precipitated solid was washed
with DIPE and DCM to give a fine cream powder. Yield : 92 mg of compound E11
(79.7 %).
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Example 12

1-(3-Chloro-4-pyridinyl)-/V-[4-fluoro-3-(trifluoromethyl)phenyl]-5-(3-methoxypropyl)-1 H-
1,2,4-triazol-3-amine (E12)

NS
|
NN F
M F
§
N7 N F
H F
O

15  Methane sulfonyl chloride (0.050 ml; 0.646 mmol) was added dropwise, to an ice-
cooled and stirred suspension of E14 (prepared according to Ex. 7) (0.111 g; 0.258
mmol), N,N-diethylethanamine (0.090 ml; 0.646 mmol) and DMAP (0.003 g; 0.026
mmol) in DCM (2.5 ml). After 5 to 10 minutes the reaction mixture was allowed to
warm to room temperature. After 2.5 hours LCMS showed mesylate and no remaining

20  starting material. A saturated solution of NH4Cl was added to the reaction mixture,
followed by water. The aqueous phase was extracted with DCM and the combined
organic extracts were washed with brine, dried (Na,S0Oy,), filtered and concentrated to
give an orange oil. The oil was taken up in NaOMe (5 ml) and the resulting solution
stirred overnight at room temparture. Additional NaOMe ( 5 ml) was added and the

25  reaction mixture was heated at 50 °C for 2 hours. The reaction mixture was cooled and
a saturated solution of NH4Cl was added, followed by water and the phases separated.
The aqueous phase was extracted with DCM and the combined organic extracts were
washed with brine, then dried (Na;SQOy), filtered and concentrated to give a pale yellow
oil. The residue was purified by chromatography on the Biotage System, eluent DCM

30  to 10% MeOH/DCM. The combined relevant fractions gave a yellow oil and were pu-



S-enantionmer OH E144 Ex.10 H3C S 3-0OCH3, 5-CF3 S-enantioner WO

2009/ 115547 PCT/ EP2009/ 053186 -46 Co. No. Exp R L Rx No. H3C N CH E143
Ex. 10 H3GVe 280900517 5- CF3 S-enantioner CH3 OH CH E23PEX/EPRoM05EE S 3- C
S-enantioner CH3 OH OH E24 Ex.10 N6 BRC S 3-F, 4-F S-enantioner CH3 OH

OH E198 Ex.10 N6 H3C R 3-F, 4-F R-enanti oner

CH3 OH E10 Ex.10 N 6 H3COH

S 3-CF3, 4-F S-enantionmer CH3 OH E126 Ex.10 N 6 H3COHR 3-CF3, 4-F
R-enantioner CH3 OH E135 Ex.10 N 6 H3COH S 3-CF3, 5-0OCH3 S-enanti oner

CH3 OH E2 7r?ﬁ@<b}1ﬂP Nhﬁ)nh@%@ td give aScrbam 4ol Sy RIMAIRIRNES confpdanPH12E207
EXlONGl‘ﬁm 3-F, 4-F, 5-F

5

10

15

20

Example 137

(alphaS)-alpha-Ethyl-3-[[3-methoxy-5-(trifluoromethyl)phenyl]amino]-1-(2-methyl-4-
pyridinyl)-/H-1,2,4-triazole-5-ethanol (E137)

F
NZ F F

AN

TBAF (57.4 ml; 57.4 mmol; 1.0 M in THF) was added to a stirred solution of interme-
diate D18 (prepared according to Description D.18) (12.6 g; 19.1 mmol) in THF (200
ml). The mixture was stirred for 24 hours. A saturated solution of NH4CI was added
and the mixture was stirred for another 5 to 10 minutes. The mixture was extracted with
EtOAc (x 3). The combined organic extracts were washed with water (x 5) until most
of the TBAF was gone, then washed with brine, dried (Na,SO,), filtered and concen-
trated under reduced pressure to give an amber oil. This material was purified by flash
chromatography using the Flashmaster and Biotage systems, eluent: DCM to 5%
CH;OH/DCM, gradient elution from 100/0 to 90/10, and the relevant fractions were
combined to give a cream powder. Yield : 1.3 g of compound E137 (16.1 %).

Example 257
N-Cyclopropyl-1-(2,6-dimethyl-4-pyridinyl)-3-[[2-fluoro-3-
(trifluoromethyl)phenyl]jamino]-7H-1,2,4-triazole-5-acetamide (E257)

N’W
)\v‘\ F o CF

Cyclopropylamine (5 ml) was added to a stirred suspension of intermediate D21 (pre-
pared according to D21) (1.41 mmol) in MeOH (5 ml) and the ensuing reaction mix-



S-enantioner CH3 OOHH E141 Ex.10 N\ H3C S 3-F, 4-F H3C | S-enanti oner
CH3 OOHH E197 Ex.10 N H3C R 3-F, 4-F H3C | R-enantioner WD 2009/ 115547
PCT/ EP200900Q8®186547- 47 Co. No. Exp R L Rx No. CH3 "J- GHT/HP2¢D8/0EM8d37 N \
H3C S 3-CF3, 4-F H3C | / S-enantioner Gh3 OOH E199 Ex.10 N\ H3C R 3-CF3,
4-F H3CI| / R-enantioner CH3 OOH E189 .10 N\ H3C S 2-F, 3-F, 4-F H3C I
/| S-enantionmer CH3 OOHH E194 Ex.10 N\ H3C S 2-F, 4-F, 5-F H3C I [/
S-enantionmer CH3 OOH E208 Ex.10 N\ H3C S 3-F, 4-F, 5-F H3C I [/

Elz% enaCntSi gﬁg:hgd‘ﬁﬁ:}e@dt 4638 bvEpnigh. hehd4etion Inikturdwhs cdncentBrt@Naitict egEedH3C OH

preésurSG_to give a II)Ea]Ig gelFoXW/ g‘r%ar% p'ow'de§ _T‘:I‘lri]sar?lgtlegﬁe was c%r_lstal%l'ed'\ﬁom
MeCN (product dissolves at 80 °C), then the contents filtered and dried to give a fluffy
white powder. Yield: 527 mg of compound E257 (83 %).

Tables 1 and 2 lists compounds of Formula (I) that were prepared according to one of

the above Examples.
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Table 1

o

1/%5

Ry

Co. No.

Exp
No.

El1

Ex.11

=7,

\ )3

H,C e

(E)

3-CF3, 4-F

El6

Ex.7

=7,

\ )3

HO™ >N

3-CF3, 4-F

E13

D.14

=7,

\ )3

H3C\O/\‘_."

3-CF3, 4-F

E9

Ex. 9

=7,

\ )3

Cl\/\_.--"

3-CF3, 4-F

E8

Ex.&

=7,

\ )3

3-CF3, 4-F

E7

Ex.7

=7,

\ )3

HO o~

3-CF3, 4-F




E25 Ex.10 H3C s 3-CF3, 4-F S-enantioner C OH E26 Ex.10 H3C S 3-CF3, 4-F
d S-enantiomer F OH \ ,I-t E27 EX.10 H3C S 3-F, 4-F S-enantioner WO
2009/ 115540 2p@I1ER2009/ 053186 -48 Co. No. Exp R L Rx PR®O/EPGMI/0FAE E28
Ex.10 S 3-F, 4-F S-enantiomer OH,O H3E E29 Ex.10 H3C S 3-F, 4-F

S-enantiomer OH E149 Ex.10 | H3C H3Q O 3-F, 4-F S-enantioner CH3 OH
E139 Ex.10 N\ H3C S 3-d S-enantioner CH3 OH E204 Ex.137 N\ H3C S 3-CF3

S-enantioner___CH3 OH F202 Fx. 137 N\ H3C S 4- 3 S-enantiomer CH3 OH
E173 Ex. 137 N H3C| SExp F| 3-C L .
Co. No. R L R
No.
N Cl -
El4 | Ex7 P HO o~ 3-CFs, 4-F
CH,
O
E15 | D.14 N \ Hy e N N 3-CFs, 4-F
...
Cl
NS O
E12 | Ex.12 | Hy e N N 3-CFs, 4-F
s
F OH
E17 | Ex.10 @ ch)s\"" 3-F, 4-F
S-enantiomer
F OH
E18 Ex.10 @ H;C™ g 3-CF3, 4-F
S-enantiomer
OH
F
E19 | Ex.10 \O H,C g SF.4F
- S-enantiomer
OH
F
E20 Ex.10 \O HyC™ g™ 3-CF3, 4-F
- S-enantiomer
o OH
H3C/ _,."
E21 Ex.10 ) H;C g 3-F, 4-F
; S-enantiomer
o OH
H3C/ _,."
E22 Ex.10 ) H;C™ g 3-CF3, 4-F
; S-enantiomer
o OH
HC” A .-
E146 Ex.10 ) H;C™ g 3-OCH;, 5-CF;
; S-enantiomer
OH
S )\
El44 | Ex.10 | P HyC g™ 3-OCHs, 5-CFs
S-enantiomer




S-enantioner CH3 OH E30 Ex.10 NH3C S 3-F, 4-F S-enantioner CH3 \ "J-CH
E134 Ex.10 N H3C R 3-F, 4-F R-enantioner CH3 OH E147 Ex.137 N H3C S 3
CF3 4-F woesawvitifamer CH3 OH E206 Ex. 137 N\ H3C S 3 CprCHHPUMI/053186
S-enantioner WO 2009/ 115547 PCT/ EP2009/ Q3186 -49 Co. No. Exp R L Rx No.
CH3 OH H3C S 3-F, 5-0OCH3 E186 Ex. 137 N S-enantioner CH3 OH E137 Ex. 137
N\ H3C S 3 CF3 5-OCH3 S-enantioner CH3 OH E130 Ex.10 N H3C S 2-F, 3-F,

4-F S-enantianer CH3 F187 Fx 137 NH3C S 3-F 4-F_ 5-F S-enantioner
H3C "J-OH |E138 Ex.Ep N H3C S 3-F, 4-F / . S-gnantioner .
Co. No. R L R
No.
OH
H3C. Ny
E143 | Ex.10 P! HyC g™ 3-OCH;, 5-CF;
S-enantiomer
CH, OH
E23 | Ex.10 N ch)s\"" 3-Cl
I
e S-enantiomer
CH, OH
E24 | Ex.10 1\|I o~ HyC™ g 3-F, 4-F
e S-enantiomer
CH, OH
E198 | Ex.10 1\|I o~ H,C7 R 3-F, 4-F
e R-enantiomer
CH, OH
E10 | Ex.10 1\|I N HyC g 3-CF3, 4-F
e S-enantiomer
CH, OH
E126 | Ex.10 1\|I o~ HyC™ R 3-CFs, 4-F
e R-enantiomer
CH, OH
E135 | Ex.10 1\|I N HyC™ g 3-CFs, 5-OCH;
e S-enantiomer
CH, OH
E277 | Ex.10 I\|I N HyC g 2-F, 3-F, 4-F
e S-enantiomer
CH, OH
E207 | Ex.10 1\|I N HyC g 3-F, 4-F, 5-F
s S-enantiomer
CH; OH
El41 | Ex.10 1‘|T o H3c)s\-"' 3-F, 4-F
H,C 7 S-enantiomer
CH; OH
E197 | Ex.10 1‘|I o ch)R\"" 3-F, 4-F
H;C 7 R-enantiomer




CH3 OH E220 Ex. 137 N CH3 H3C ,.
E129 Ex.10 N H3C S 3-d H3C S-enanti oner

4- OCH3 HSQ289%nssvi oner

S-enanti oner
S-enanti oner WO 2009/ 115547 PCT/ EP2009/ 053186

CH3

OH \

1I-t-""

E132 Ex.}

3 OCH3 5-CF3 S-enantioner
CH3 "J-OH E203 Ex. 137 N H3C S
CH3 "J-OH E172 Ex. 137 N H3C SP2TEP2B8905318¢13C

" N H3C S 3-F, 4-F H3C

CH3 \

"J- OH

-50 Co. No. Exp R L Rx No.

CH3 "J-OH E205 Ex.137 NH3C S 3-C, 5-0CH3 H3C S-enantioner CH3 OH E190
Ex.137 NH3C S 3-F_ 5-(CH3 H3C S-enantiaoner CH3 "J-OH F128 Fx. 10 N H3C R
3-OCH3, 5-C¢F3 H3C Bxenantioner CH3, OH \ E27p Ex.10 N H3C § 3- OCH3, 5-|CF3
H3C S-enant|ihd¥ | g3 OH \ E127 ER.10 N H3C S 2-F, 3LF, 4-F| H3CR
S-enant i ongr CH, O
H,C
E148 | Ex.137 1‘|I o } S 3-CFs, 4-F
H,C 7 S-enantiomer
CH; OH
E199 | Ex.10 MO H,C 3-CFs, 4-F
H;C 7 R-enantiomer
CH; OH
E189 | Ex.10 1‘|T o ch)s\"" 2-F, 3-F, 4-F
H,C 7 S-enantiomer
CH; OH
E194 | Ex.10 1‘|I o ch)s\"" 2-F, 4-F, 5-F
H,C 7 S-enantiomer
CH, OH
E208 | Ex.10 1‘|T o ch)s\"" 3-F, 4-F, 5-F
H,C 7 S-enantiomer
E131 | Ex.10 NTX ch)s\"" 3-F, 4-F
| s S-enantiomer
HsC OH
E133 | Ex.10 X ch)s\"" 3-CFs, 5-OCH;
| s S-enantiomer
ol OH
E25 Ex.10 | s H:C g 3-CF;, 4-F
) S-enantiomer
Cl OH
E26 | Ex.10 1\|T N ch)s\"" 3-CFs, 4-F
Cl 7 S-enantiomer
F OH
H,C
E27 | Ex.10 @ ’ Js\ 3-F, 4-F

S-enantiomer




CH3 OH\ E188 Ex.137 NH3C S 3-F, 4-F, 5-F H3C S-enantioner
H3C E136 Ex.6 S 3-F, 4-F N S-enanti omer
4-F S-emnaotoomass4OoH H3C N H3C E196 Ex. 137 S 3-C
H3C E140 Ex.137 S 3-F, 4-F S-enantio
-51 Co. No. Exp Rk L Rk No. OH H3C N

E

S-enantioner OH H3C N H3C E195 Ex. 137 R 3-0OCH3, 5-CF3

CH3 OH NH
OH N H3C E145 Ex. 137 S 3-F,

S- eaamPR@aes318H H3C N
WO 2009/ 115547 PCT/ EP2009/ 053186
C E142 Ex. 137 S 3-0OCH3, 5-CF3

Exp 1 *
Co. No. R L R
No.
OH
F
H3C\)\1_."‘
E28 | Ex.10 ) S 3F,4F
A S-enantiomer
OH
O
H3C H3C\)\,-""
E29 | Ex.10 . S 3F,4F
N S-enantiomer
OH
H3C\)\1_."‘
E149 | Ex.10 HC., S 3F,4F
S-enantiomer
CH, OH
B
E139 | Ex.10 1‘{\ 3 s 3-Cl
s S-enantiomer
CH, OH
H,C
E204 | Ex.137 1‘{\ 3 S 3-CF
s S-enantiomer
CH, OH
H,C
E202 | Ex.137 1‘{\ 3 S 4-OCH,
s S-enantiomer
CH, OH
H,C
E173 | Ex.137 1‘|T o 3 S 2-F, 3-Cl
s S-enantiomer
CH, OH
H,C
E30 | Ex.10 NTOS 3 S 3F,4F
|
s S-enantiomer
CH, OH
B
E134 | Ex.10 1‘|I o 3 R 3F,4F
Z R-enantiomer
CH, OH
E147 | Ex.137 1‘{\ 3 s 3-CFs, 4-F
s S-enantiomer
CH, OH
B
E206 | Ex.137 1‘|T o 3 s 3-Cl, 5-0CH;
> S-enantiomer




R-enantioner CH3 HO E31 Ex.7 N CH3 3-CF3, 4-F RS-mxture CH3 0 E32
D.14 N 3-CF3, 4-F H3C O\ OE33 D. 14 3-F, 4-F H3C CH3 OE34 D.14 N\
H3C~O 3- G¥B,2000/1H554CH3 CH3 OE35 Ex. 2 N H3C3N\' 3-CF3, 4PET/EP2049/08H86 O E255
Ex.2 N H3C, 2-F, 3-CF3 H3CH CH3 O EZ§9 Ex.2 N H3C, 2-F, 5-CF3 H3CH
CH3 O E249 Ex.2 N H3C N 3-Cd, 4-F H3C CH3 O E223 Ex.2 N H3C, 3-CF3,
4-F H H3C WO 2009/ 115547 PCT/ EP2009/ 053186 -52

Exp 1 X
Co. No. N R L R
0.
CH, OH
HC\)\( Lot
E186 | Ex.137 1\|I\ } g 3-F, 5-OCH,
e S-enantiomer
CH, OH
HC\)\( Lot
E137 | Ex.137 1\|I\ } g 3-CF3, 5-OCH,
s S-enantiomer
CH, OH
HC\)\( Lot
E130 | Ex.10 1\|I\ TN 2-F, 3-F, 4-F
e S-enantiomer
CH, OH
HC\)\( Lot
E187 | Ex.137 1\|I\ } g 3-F, 4-F, 5-F
s S-enantiomer
H,C OH
HC\)\( Lot
E138 | Ex.10 N . s> 3-F, 4-F
| s S-enantiomer
CH, OH
E220 |Ex.137 N NP } g 3-OCHs, 5-CF;
s S-enantiomer
CH; OH
HC\)\( Lot
E129 | Ex.10 1‘{\ TN 3-Cl
H,C 7 S-enantiomer
CH; OH
HC\)\( Lot
E203 | Ex.137 N o TN 4-OCH,
H,C 7 S-enantiomer
CH; OH
HC\)\( Lot
E172 | Ex.137 1‘{\ TN 2-F, 3-CI
H,C 7 S-enantiomer
CH; OH
HC\)\( Lot
E132 | Ex.10 1‘{\ TN 3-F, 4-F
H,C 7 S-enantiomer




Co. No. Exp RR L Rx No. CH3 O E245 Ex.2 N H3C, 3-d, 5-F H3CH CH3 O
E232 Ex.2 N H3C, 3-F, 5-F H3ICH CH3 O E251 Ex.2 N H3C, 3-F, 5-CF3 H3CH
CH3 O E26:2m9/45M7H3C, 3-C, 5-0CH3 H3C H CH3 O E24BCEFP008/0588%

3-0CH3, 5-CF3 H3C H CH3 O E227 Ex.2 NyH3C, 3-CF3, 4-OCH3 H3CH CH3 O
E209 Ex.2 N H3C, 2-F, 3-F, 4-F H3CH O E240 Ex.2 N H3C, 3-F, 4-F,

5-F H3CH OO E36 Ex.2 C H3C3N,.". 3-F, 4-F H
Ex
Co. No. Np R! L R*
0.
CH; OH
H-C
E205 | Ex.137 1‘|T o . Js\ 3-Cl, 5-OCH;
H,C 7 S-enantiomer
CH; OH
H-C
E190 |Ex.137 1‘|T o . Js\ 3-F, 5-OCH;
H,C 7 S-enantiomer
CH; OH
H-C
E128 | Ex.10 1‘|T o } JR\' 3-OCH;, 5-CFs
H;C 7 R-enantiomer
CH; OH
H-C
E276 | Ex.10 1‘|T o . Js\ 3-OCH;, 5-CF;
H,C 7 S-enantiomer
CH; OH
H-C
E127 | Ex.10 N o } Js\ 2-F, 3-F, 4-F
H,C 7 S-enantiomer
CH; OH
H-C
E188 | Ex.137 1‘|I o } Js\ 3-F, 4-F, 5-F
H,C 7 S-enantiomer
CH,
§ OH
NH H3C\)\1_,."
E136 | Ex.6 Q S 3-F, 4-F
N
| P S-enantiomer
N OH
= H3C\)\1_,."
E145 |Ex.137 | P S 3-F, 4-F
S-enantiomer
OH
T e
E196 | Ex.137 | TN 3-Cl
S-enantiomer
OH
T e
E140 | Ex.137 | P TN 3-F, 4-F
) S-enantiomer




CH3 RS H3C, 0 E37 Ex.2 N H CH3 3-CF3, 4-F RS-m xture WO 2009/ 115547

PCT/ EP2009/ 053186 -53 Co. No. Exp R L Rx No. CH3 H E171 Ex.2 N 3-CF3
H3C 0 CHBOH009A183a7EX. 2 N 3-OCF3 H3C 0 CH3 H E150 ExPETNP2008/0531B6 2- F,
3-d 0 H3C CH3 E257 Ex.2 N- /M 2-F53-CF3 0 H3C CH3 E261 Ex.2 N -

IN\ 2-F, 5-CF3 0 H3C CH3 E230 Ex.2 3-C, 4-F H3C 0O CH3 E168 Ex.2 3-F,
4-F H3C 0O CH3 E226 Ex.2 3-CF3, 4-F

Exp 1 X
Co. No. R L R
No.
OH
HyC_ N,
A H:C
E142 | Ex.137 P! s 3-OCH;, 5-CF;
) S-enantiomer
OH
HyC_ N,
A H:C
E195 | Ex.137 | P R 3-OCHs, 5-CF;
R-enantiomer
CH
3 HO o
E31 | Ex.7 I\|I \ CH; 3-CF3, 4-F
s RS-mixture
CH,
0
E32 | D.14 N7 PN )l\ 3-CF3, 4-F
| P H,C™ "0
O 0
E33 | D.14 [ D 3.F, 4-F
o H3C/\O)l\' ’
CH; O
E34 | D.14 I\ll N e 0 3-CFs, 4-F
/ Sl CH3
CH,
0
E35 | Ex.2 1\|I N HiCe 3-CFs, 4-F
CH, 5
E255 | Ex2 MO HiCx 2-F, 3-CFs
o N H
3
CH, 5
E259 Ex.2 I\|I o H3C‘N 2-F, 5-CF;
e N H
3
CH, 5
E249 | Ex2 N N HiCs 3-Cl, 4-F
e N H
3
CH, 5
E223 | Ex.2 1‘|T N HiCs 3-CF;, 4-F
o N H
3




H3C 0 CH3 E229 Ex.2 3-CF3, 4-0OCH3 H3C 0 CH3 E247 Ex.2 3-Ad, 5-F H3CO
0 5547 PCT/ EP2009/ 053186 -54 Co. No. Exp R L Rx No. CH3 H E238
-WO 2609A15543C 0 CH3 H E253 Ex.2 N 3-F, 5-CF3 H8UTEP2000168318b E221

WO 2 /
Ex.2 N 3
Ex.2 N3-Cd, 5-OCCH3 H3C 0 CH3 E217 EX_.§_3-GIH3, 5-CF3 H3C 0 CH3 E211
Ex.2 2-F, 3-F, 4-F H3C 0 CH3 E241 Ex. 3-F, 4-F, 5-F H3C 0O N CH3 H E157
Ex.2 2-F, 3-d H3C O CH3 H
E
Co. No. P R! L R*
No.
CH,
0
E245 | Ex.2 1‘|I o H3C\NJ\..'-‘ 3.ClL, 5-F
e N H
CH,
0
E232 | Ex2 1‘|T N H3C\NJ\..'-‘ 3.F,5F
H.C - H
CH,
0
E251 | Ex.2 1‘|T N H3C\NJ\..'-‘ 3.F, 5-CF;
H.C - H
CH,
0
E216 | Ex2 1‘|T o~ H3C\NJ\..'-‘ 3-Cl, 5-OCH;
H.C s H
CH,
0
E243 | Ex2 N7 H;C. J\ 3-OCH;, 5-CF;
| H
H.C s
CH,
0
E227 | Ex2 N7 H;C. J\ 3-CF;, 4-OCH;
| H
Hac .,
CH,
0
E2090 | Ex2 MO e A | ok 3E 4
H.C - H
CH,
0
E240 | Ex.2 1‘|I o H3C\NJ\..'-‘ 3.F, 4-F, 5-F
H,C / H
%) 0
E36 Ex.2 [ D H3C\NJ\,.,.- 3.F, 4-F
0 H
0
CH
3 HcNJQ*’S
E37 | Ex.2 N7 H 3-CFs, 4-F
| CH,
.
RS-mixture




m

192 Ex.2 NCH3 2-F, 3-(0 O CH3 H E174 Ex.2 3-CF3 H3C O CH3 H E184
.2 3-0CF3 O H3C WD 2009/ 115547 PCT/ EP2009/ 053186 -55 Co. No. Exp R L

SINESY

No. GMB 2bb9/MsMR~'" . E152 Ex.2 N 2-F, 3-C H3C O €eH3/HH2000/0B8486 ' .
58 Ex.2 N 2-F, 3-CF3 H3C O CH3 H \(flégl_ "' . E262 EXx.2 N 2-F, 5-CF3 H3C
CH3 H E231 Ex.2 3-d, 4-F H3CO H E169 Ex.2 3-F, 4-F

E
Co. No. *P R L R*
No.
CH; N
N N
N X
E171 | Ex.2 | DI v/ \([)I/ 3-CF;
H;C
CH; N
N N
N X
EI182 | Ex2 P! \val \([)|/ 3-OCF;
H;C N
CH; N
N N
N X
E150 | Ex.2 | V/ \n/ 2-F, 3-Cl
e 0
H,C
CH; N
N N
N X
E257 Ex.2 | P V/ \([)I/ 2-F, 3-CF;
H;C
CH; N
N N
N X
E261 Ex.2 | P V/ \([)I/ 2-F, 5-CF;
H;C
CH; N
N “
E230 N 4
Ex.2 | D V/\g/ 3-Cl, 4-F
H;C
CH; N
N “
E168 N _—
Ex.2 | P V/ \([)I/ 3-F, 4-F
H;C N
CH; N
N N
N X
E226 Ex.2 | P V/ \([)I/ 3-CFs, 4-F
H;C
CH; N
N N
N X
E229 | Ex.2 | DI V/ \([)I/ 3-CFs, 4-OCH;
H;C
CH; N
N “
E247 NS Cl 5
Ex.2 | P V/ \([)I/ 3-Cl, 5-F
H;C




H3C O CH3 H E225 Ex.2 3-CF3, 4-F H3IC O CH3 H E236 Ex.2 3-CF3, 4-CCH3
H3C O CH3 H E248 Ex.2 3-d, 5-F H3IC O CH3 H E239 Ex.2 3-F, 5-F H3C O
CH3 H E2802m9/42537F, 5-CF3 O H3C WO 2009/ 115547 PCT/ PRZOPW0PJU8G - 56
Co. No. Exp R L Rx No. CH3 H E222 EX_.g_i 3-C, 5-CCH3 H3C/ OCH3 H
E244 Ex.2 i 3-0OCH3, 5-CF3 H3C/ O CH3 E212 Ex.2 i 2-F, 3-F, 4-F
Co. No. Exp R L R*
No.
CH, B,
N. "
E2 N7 F. 5.
38 Ex.2 | D V/ \([)I/ 3-F, 5-F
H3C e
CH, B,
N N
N X
E253 | Ex2 P! V/ \([)|/ 3-F, 5-CF;
H3C e
CH, B,
N N
N X
E221 | Ex2 P! \val \([)|/ 3-Cl, 5-OCH;
H3C e
CH, B,
N N
N X
E217 Ex.2 | D V/ \([)l/ 3-OCH;, 5-CF;
H3C e
CH, B,
N. "
E211 N F.3.F 4
Ex.2 | P V/ \([)I/ 2-F, 3-F, 4-F
H3C e
CH, B,
N. "
E241 N F 4F. 5.
Ex.2 | D V/ \([)l/ 3-F, 4-F, 5-F
H3C e
CH H
N } N
E157 | Ex2 I P V/ \n/ 2-F, 3-Cl
HyC - 0
CH, »
CH N
N 3 “ = o2
E192 | Ex2 I Q/ \([)|/ 2-F, 3-Cl
A
CH, B,
N. N
N X
E174 | Ex2 P! Q/ \([)|/ 3-CFs
H;C
CH, B,
AN N ™
EIS4 | Ex2 L Q/ \([)|/ 3-OCF;
HyC -




E159 Ex.2 H3C/ O

N Kll n

H3C/ OCH3 H E242 Ex.2 i 3-F, 4-F, 5-F H3C/ OjNCH3 NI ::: 2-F, 3-d
ijNCH3 NI ::: 3-F, 4 F E162 Ex.2 H3C/ O CH3 O E191
Ex.2 N CHBOHB@N1354F, 3-C H CH3 0 FE175 Ex.2 N 3-CF3 PRUEN2063905HS6 CH3 0
E181 Ex.2 N 3-OCF3 H3C NH3C H CH3 0 E153 Ex.2 N''- 2-F, 3-O H/
H3C CH3 0 E256 Ex.2 N 2-F, 3- CFg HSC NH3C I / H
Co. No. Exp R! L R*
No.
CH
3 i
N | N
EI152 | Ex2 | Q/ \n/ 2-F, 3-Cl
P O
H,C '
CH
3 i
N | N
E258 | Ex2 | Q/ \n/ 2-F, 3-CF,
P O
H,C
CH
3 i
NY | N
E262 | Ex2 | Q/ \n/ 2-F, 5-CF,
P O
H,C
CH
3 i
N | N
E231 | Ex2 | Q/ \n/ 3-Cl, 4-F
P O
H,C '
CH
3 i
NY | N
E169 | Ex2 | Q/ \n/ 3-F, 4-F
P O
H,C '
CH
3 i
NY | N
E225 | Ex2 | Q/ \n/ 3-CFs, 4-F
P O
H,C '
CH
3 i
NY | N
E236 | Ex.2 | Q/ \n/ 3-CF, 4-OCH;
P O
H,C
CH
3 i
NY | N
E248 | Ex2 | Q/ \n/ 3-Cl, 5-F
P O
H,C '
CH
3 i
NY | N
E239 | Ex2 | Q/ \n/ 3-F, 5-F
P O
H,C '
CH
3 i
NY | N
E254 | Ex.2 | Q/ \([)|/ 3-F, 5-CF,
H,C .

3C



WD 2009/ 115547 PCT/ EP2009/ 053186 -57 Co. No. Exp R L Rx No. CH3 0 E260
Ex.2 N2-F, 5-CF3 H3IC NH3ICH CH3 0 E250 Ex.2 CNK. 3-d, 4-F H3 H H3C
CH3 0 EMOBp9/A5M7''- 3-F, 4-F H H3C 3C NH CH3 0 E2PETEP20INSBSCF3, 4-F
HBC NH3CH CH3 0 E228 Ex.2 "' , 3-CF34.4-0CH3 H H3C 3C NH CH3 0 E246
Ex.

2 3-, 5-F HH3C 3CNH CH3 O

2
2

Exp 1 X
Co. No. R L R
No.
CH,
H
NN N
E222 | Ex.2 | Q/ Y | sl s-ocH,
0
H e N
CH,
H
NN Ne ..
E244 | Ex2 | Q/ Y| 3-0cH;, 5-CFs
0
He” N
CH,
H
NN Ne ..
E212 | Ex2 | Q/ \n/ 2-F, 3-F, 4-F
0
H e N
CH,
H
NN N
E242 | Ex2 | [T ™ | sraksF
0
H e N
NN o
EI59 | Ex.2 | Q/ \n/ 2-F, 3-Cl
H;C Z 0
NN o
E162 | Ex2 |l Q/ YO 3-F, 4-F
H;C Z 0
CH, - o
N
EI91 | Ex.2 N e SN N 2-F, 3-Cl
CH, 5
INE
E175 | Ex2 | H3C/\g - 3-CF;
H, e N
CH, 5
INE
EI81 | Ex.2 | H3C/\g - 3-OCF;
H, e N
CH, 5
N X
E153 | Ex2 | H3C/\g - 2-F, 3-Cl
e N
CH, 5
INE
E256 | Ex.2 | H3C/\g - 2-F, 3-CF;
H, e N




E237 EX.2 N''- 3-F, 5-F HH3C3CNH CH3 0 E252 Ex.2 N 3-F, 5-CF3 H3C N
HBCH CH3 0 E219 Ex.2 ' 3-Cd, 5-CCH3 HH3C3CNH CH3 0 E218 Ex.2 '' ,
3- OCH3, 5wQR809/H5+H3C 3C NH WD 2009/ 115547 PCT/ EP2009/ 053C8AP2608853086 NoO.
Exp Rk L Rx No. CH3 0 E210 Ex.2 N''-.2-F, 3-F, 4-F H/ . 3CNK'" H3C
CH3 0 E215 Ex.2 3-F, 4-F, 5-F HH3C3C$3NH CH3 0 Hji E156 Ex.2 H3CH,.

2-F, 3-d 3CCH3 O

Exp 1 X
Co. No. R L R
No.
CH
} 0
E260 | Ex2 MO e N 2-F, 5-CF;
. ’ H
HLC '
CH
} 0
E250 | Ex2 MO e N 3-CL, 4-F
H e N
CH
} 0
E167 | Ex2 MO e N 3-F, 4-F
H e N
CH
} 0
E224 | Ex2 MO e N 3-CFs, 4-F
. ’ H
HLC '
CH
} 0
E228 N7
Ex.2 | H3C/\N 3-CF3, 4-OCH3
HLC '
CH
} 0
E246 | Ex2 MO e N 3-Cl, 5-F
H e N
CH
} 0
E237 | Ex2 MO e N 3-F, 5-F
H e N
CH
} 0
E252 | Ex2 N = e N 3-F, 5-CF,
H e N
CH
} 0
E219 N7
Ex.2 | e N 3-Cl, 5-OCH,
HLC '
CH
} 0
N X
E218 | Ex2 | e N 3-OCHs, 5-CFs
. ’ H
HLC '




F164 Ex.2 H3CNK" 3-F, 4-F H3C CH3 CH3 0 E213 Ex.2 i \ H C2-F, 3-F, 4-
C/ 3HCH3 FE193 Ex.2 NCH3 ~N 2-F, 3-C O CH3 H N E177 Ex.2 i \ vy
CF3 H3GV020@H35#7 E165 Ex.2 i \ Ny 3-OCF3 H3C O CH3PHEI/EP2049/0E51S6 Ex. 2
F, 30 H3C CH3 H E185 Ex.2 i \ N~ 3=F, 4-F H3C O CH3 H E214 EX.2 |
2-F, 3-F, 4-F H3C/ 0 WO 2009/ 11554? PCT/ EP2009/ 053186 -59 Co. No. Ex
L Rx No. N CH3 H
E
Co. No. N’;p R L R*
CH, S
E210 | Ex2 MO e N 2-F, 3-F, 4-F
oo N H
CH, S
E215 | Ex2 1‘|I N e N 3-F, 4-F, 5-F
H3C /“.' H
NTX CHj O
E156 | Ex.2 | ‘ N 2-F, 3-Cl
H e N Bl
NTX CHj O
El64 Ex.2 | X N 3-F, 4-F
Hy e N e
CH,
CHy O
E213 | Ex2 N o e N 2-F, 3-F, 4-F
oo N H
CH,
CH A/g
E193 | Ex.2 N N \ﬂ/ 2-F, 3-Cl
. 0
CH,
AN
E177 | Ex2 N o \ﬂ/ 3-CF;
H e N 0
CH,
AN
E165 | Ex2 N o \"/ 3-OCF;
. 0
H,C
CH,
AN
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Analytical Part
LCMS
LCMS General procedure A
5 The HPLC measurement was performed using an Alliance HT 2790 (Waters)

system comprising a quaternary pump with degasser, an autosampler, a column oven
(set at 40 °C, unless otherwise indicated), a diode-array detector (DAD) and a column
as specified in the respective methods below. Flow from the column was split to a MS
spectrometer. The MS detector was configured with an electrospray ionization source.
10 Mass spectra were acquired by scanning from 100 to 1000 in 1 second using a dwell
time of 0.1 second. The capillary needle voltage was 3 kV and the source temperature
was maintained at 140 °C. Nitrogen was used as the nebulizer gas. Data acquisition was

performed with a Waters-Micromass MassLynx-Openlynx data system.

15 LCMS General procedure B
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5  chemical ionization) depending on type of compound. Typical electrospray conditions
use a capillary needle voltage of 3.5 kV, a cone voltage of 25 V and the source tem-
perature was maintained at a temperature between 120-150 °C (the exact temperature
was determined on a compound-by-compound basis). Typical APCI conditions use a
corona discharge current of 17 nA, a cone voltage of 25 V, a desolvation temperature
10 0of 350 °C and the source temperature was maintained at a temperature between 140-
160 °C (the exact temperature was determined on a compound-by-compound basis).
Mass spectra were acquired by scanning from 100 to 650 or 1000 when required, for
example in 1 second using a dwell time of 0.1 sec. Nitrogen was used as the nebulizer
gas.
15
LCMS General procedure C

The HPLC measurement was performed using a Waters 1512 pump with a Wa-

ters diode-array detector (DAD) with Gilson 215 autosampler and a column as speci-
fied in the respective methods below. Flow from the column was split to a MS spec-

20  trometer. lonisation was either electrospray or APCI (atmospheric pressure chemical
ionization) depending on type of compound. Typical electrospray conditions use a cap-
illary needle voltage of 3.5 kV and a cone voltage of 25 V. The source temperature was
maintained at a temperature between 120-150 °C (the exact temperature was deter-
mined on a compound-by-compound basis).

25  Typical APCI conditions use a corona discharge current of 17 uA, a cone voltage of
25 V, a desolvation temperature of 350 °C and the source temperature was maintained
at a temperature between 140-160 °C (the exact temperature was determined on a com-
pound-by-compound basis). Mass spectra were acquired by scanning from 100 to 650
or 1000 when required, for example in 1 second using a dwell time of 0.1 sec. Nitrogen

30  was used as the nebulizer gas.

LCMS General procedure D
The LC measurement was performed using an Acquity UPLC (Waters) system

comprising a binary pump, a sample organizer, a column heater (set at 55 °C), a diode-
35  array detector (DAD) and a column as specified in the respective methods below. Flow
from the column was split to a MS spectrometer. The MS detector was configured with

an electrospray ionization source. Mass spectra were acquired by scanning from 100 to
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(electrospray combined with atmospheric pressure chemical ionization). Nitrogen was
used as the nebulizer gas. The source temperature was maintained at 140 °C. Data ac-

25  quisition was performed with MassLynx-Openlynx software.

LCMS General procedure G
The LC measurement was performed using an Acquity UPLC (Waters) system com-

prising a binary pump, a sample organizer, a column heater (set at 55 °C), a diode-array
30  detector (DAD) and a column as specified in the respective methods below. Flow from

the column was split to a MS spectrometer. The MS detector was configured with an

electrospray ionization source. Mass spectra were acquired by scanning from 100 to

1000 in 0.18 seconds using a dwell time of 0.02 seconds. The capillary needle voltage

was 3.5 kV and the source temperature was maintained at 140 °C. Nitrogen was used as
35  the nebulizer gas. Data acquisition was performed with a Waters-Micromass Mass-

Lynx-Openlynx data system.
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LCMS - Procedure 3
In addition to general procedure A: Column heater was set at 45 °C. Reversed
phase HPLC was carried out on an Xterra MS C18 column (3.5 um, 4.6 x 100 mm)

25  with a flow rate of 1.6 ml/min. Three mobile phases (mobile phase A: 0.1 % formic

acid in H,O/methanol 95/5; mobile phase B: acetonitrile; mobile phase C: methanol)
were employed to run a gradient condition from 100 % A to 1 % A, 49 % B and 50 %
C in 7 min. and hold these conditions for 1 min. An injection volume of 10 ul was
used. Cone voltage was 10 V for positive ionization mode.

30
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phase B: CH3ON wWhtfydfioh 138 prd QUueCa A€ 1Hhn WRAEr GAPLRYESS {© RdBrseg 97 adi -
phase HPLC was carried out on an Atlantis C18 column (3.5 pm, 4.6 x 100 mm) with a
20  flow rate of 1.6 ml/min. Two mobile phases (mobile phase A: 70 % MeOH + 30 %
H,0; mobile phase B: 0.1 % formic acid in H;O/methanol 95/5) were employed to run
a gradient condition from 100 % B to 5 % B + 95 % A in 9 min. and hold these condi-

tions for 3 min. An injection volume of 10 ul was used. Cone voltage was 10 V for

positive ionization mode and 20 V for negative ionization mode.
25
LCMS - Procedure 7
In addition to general procedure D: Reversed phase UPLC (Ultra Performance

Liquid Chromatography) was carried out on a bridged ethylsiloxane/silica hybrid
(BEH) C18 column (1.7 pm, 2.1 x 50 mm; Waters Acquity) with a flow rate of 0.8

30  ml/min. Two mobile phases (mobile phase A: 0.1 % formic acid in HO/MeOH 95/5;
mobile phase B: MeOH) were used to run a gradient condition from 95 % A and 5 % B
to 5 % A and 95 % B in 1.3 min. and hold for 0.2 min. An injection volume of 0.5 ul
was used. Cone voltage was 10 V for positive ionization mode and 20 V for negative
ionization mode.

35
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LCMS - Procedure 10
In addition to the general procedure A: Column heater was set at 60 °C. Reversed phase
HPLC was carried out on an Xterra MS C18 column (3.5 pm, 4.6 x 100 mm) with a
flow rate of 1.6 ml/min. Three mobile phases (mobile phase A: 95% 25 mM ammoni-

umacetate + 5 % acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol)

were employed to run a gradient condition from 100 % A to 50 % B and 50 % C in 6.5
minutes, to 100 % B in 0.5 minute and hold these conditions for 1 minute and reequili-
brate with 100 % A for 1.5 minutes. An injection volume of 10 pul was used. Cone volt-

age was 10 V for positive ionization mode and 20 V for negative ionization mode.

LCMS - Procedure 11

In addition to the general procedure E: Reversed phase HPLC was carried out on a Sun-
fire-C18 column (2.5 um, 2.1 x 30 mm) from Waters, with a flow rate of 1.0 ml/min,
at 60°C. The gradient conditions used are: 95 % A (0.5 g/l ammonium acetate solution
+ 5 % of acetonitrile), 2.5 % B (acetonitrile), 2.5 % C (methanol) to 50 % B, 50 % C in
6.5 minutes, kept till 7.0 minutes and equilibrated to initial conditions at 7.3 minutes
until 9.0 minutes. Injection volume 2 pl. High-resolution mass spectra (Time of Flight,
TOF detector) were acquired by scanning from 100 to 750 in 0.5 seconds using a dwell

time of 0.3 seconds. The capillary needle voltage was 2.5 kV for positive ionization

and

hase

n 12
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t he general, prqcedyre F. Reversed.phase UPLC i ut on-.a .BEH C18

ol uim (1. GBS Sery i R AR B hise ¢ B e S Gl g i

at 60C wi t r@htbnmpdg'rapmy?)wahearf\iﬁi dettacd blﬁdgedhdly@ﬂada'u@mﬂiqamﬁdi(BEH) ud&d are:

?fﬁ ;’(/‘; ﬁrzg)obfcoélg{edtl gﬁ? EEHJr I,' an?; 36 SRRt ALLRY) Fith ARE BEOBF 6.8 nhiBhin. Pwd0 B
mobile phases (25 mM ammonium acetate in HyO/acetonitrile 95/5; mobile phase B:

acetonitrile) were used to run a gradient condition from 95 % A and 5 % Bto 5 % A
and 95 % B in 1.3 minutes and hold for 0.3 minutes. An injection volume of 0.5 ul was
used.

25  Cone voltage was 10 V for positive ionization mode and 20 V for negative ionization

mode.

Melting Points
For a number of compounds, melting points were determined with a DSC823e¢

30  from Mettler-Toledo. Melting points were measured with a temperature gradient of
30 C/minute. Values are peak values.

Table 3: Analytical data — Retention time (R, in minutes), (MH)' peak, LCMS proce-

dure and melting points (m.p. is defined as melting point).
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E25 8.27 416 6 150.3

E26 9.23 450 6 162.9

E27 8.64 363 6 158.1

E28 8.49 363 6 157.3

E29 8.47 375 6 117.6

E30 1.10 360 7 171.1

E31 1.20 396 7 181.9
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E34 1.29 438 7
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E45 3.16 418 4

E46 3.24 468 5

E47 3.73 442 4

E48 2.78 359 4

E49 3.07 409 4

E50 3.13 407 4

E51 5.48 421 1

ES52 2.41 359 4

E53 2.69 407 4
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E56 3.21 435 5
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E61 5.71 452 2 173.6

E62 3.55 452 5

E63 3.39 402 5
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E66 3.70 456 5

E67 1.04 373 7

E68 2.81 423 4

E69 2.82 421 4

E70 2.86 373 5

E71 3.32 421 4

E72 3.23 423 4

E73 1.15 435 7 215.4
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E209 6.15 389 6
E210 6.49 403 6 241.5
E216 0.88 399 13 246.2
E211 6.55 415 6 237.3

Optical rotation

For some compounds, the optical rotation was measured using a Perkin Elmer 341 po-

larimeter (results shown in Table 5). [a]p” indicates the optical rotation measured with

light at the wavelength of 589 nm or 365 nm at a temperature of 20 °C. The cell path-

length is 1 dm. Behind the actual value, the concentration of the solution which was

used to measure the optical rotation is mentioned. All measurements were performed in
methanol, except for Co. No. E282 and E283. For the measurement of Co. No. E282
and E283 DMF was used as the solvent.

Table 5: Optical rotation

Co. [a]p wave- | concen-
No. length | tration
(nm) | (w/v %)
E24 | -69.33° 365 0.1428
E30 | +10.15° 589 0.2068
E17 | +13.74° 589 0.2402
E21 | +12.18° 589 (0.3858
E19 | +18.58° 589 0.3714
E20 | +17.10° 589 0.4270
E18 | +12.90° 589 0.4652
E22 | +11.19° 589 0.4112
E26 | +7.32° 589 0.4374
E25 | +17.01° 589 0.4468
E28 | +16.86° 589 0.4924
E27 | +12.00° 589 0.4250

Co. [alp”’ | wave- | concen-
No. length | tration
(nm) | (w/v%)
E29 | +12.23° 589 0.4906
E23 | +15.64° 589 0.4412
E126 | -11.93° 589 0.3940
EI28 | -12.14° 589 0.3542
E129 | +14.83° 589 0.4720
E131 | +10.84° 589 0.3966
E132 | +12.07° 589 0.4392
E133 | +10.20° 589 0.4214
El34 | -10.41° 589 0.3746
E137 | +11.59° 589 0.3968
E138 | +8.35° 589 0.4310
E139 | +10.63° 589 0.4702
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E198 | -13.01° 589 0.3844 E283 | +26.05° 365 0.3916

E197 | -14.85° 589 0.3502

NMR

For a number of compounds, 'H NMR spectra were recorded on a Bruker DPX-360 or
5  on a Bruker DPX-400 spectrometer with standard pulse sequences, operating at 360

MHz and 400 MHz respectively, using DMSO-d as solvent. Chemical shifts (9) are

reported in parts per million (ppm) relative to tetramethylsilane (TMS), which was used

as internal standard.

10 Compound E137:
"H NMR (400 MHz, DMSO-ds) & ppm 0.89 (t, /=7.4 Hz, 3 H), 1.37 - 1.50 (m, 1 H),
1.51-1.63 (m, 1 H), 2.57 (s, 3 H), 2.93 (dd, J=15.1, 7.8 Hz, 1 H), 3.00 (dd, J=15.1, 4.8
Hz, 1 H), 3.81 (s, 3 H), 3.90 (qt, /=7.4, 5.0 Hz, 1 H), 4.90 (d, J/=5.2 Hz, 1 H), 6.70 (t,
J=1.8 Hz, 1 H), 7.47 (t, J/=1.7 Hz, 1 H), 7.54 (dd, J=5.6, 2.1 Hz, 1 H), 7.56 (t, /=2.1 Hz,

15 1H),7.60(d,J=2.0 Hz, 1 H), 8.61 (d, /=5.4 Hz, 1 H), 9.82 (s, 1 H)
13C NMR (101 MHz, DMSO-ds) 6 ppm 9.79 (s, 1 C), 24.17 (s, 1 C), 29.58 (s, 1 C),
33.99 (s, 1 C), 55.33 (s, 1 C), 70.22 (s, 1 C), 101.07 (q, J=3.7 Hz, 1 C), 105.05 - 105.28
(m, 2 C), 115.08 (s, 1 C), 116.85 (s, 1 C), 124.14 (q, /=272.1 Hz, 1 C), 130.46 (q,
J=31.5Hz, 1 C), 143.30 (s, 1 C), 144.17 (s, 1 C), 150.33 (s, 1 C), 153.91 (s, 1 C),

20 159.19(s, 1 C), 159.73 (s, 1 C), 160.30 (s, 1 C)

Compound E190:
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589 0.4048 E189 +11.53 589 0.2342 E146 +13.4 589 0.2612 E172 +13.46 589
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H, 1 H)), bo (d, J=5. 2 Hz 1 H, 6.70 (t, J=1.8 Hz, 1 H), 7.47 (t, J=1.7
1
=26
Dl\/B

He ., 7.54 (dd, J=5.6, 2.1 Hz, 1H) 756(tJ21Hz 15 1 H), 7.60
(d. H;m dﬂhEl%761 (d J=5. 4 Hz . 9.82 (s, 1 H) 13C NVR (101
i 5 SRR bt (bl By
105. 05
-5105. ? (my )Q%E/?Sés ggg 157(: ’j)i z?gli(%(J fs§. =$%2. 1

Hz, 1 O, 113@ 148), 3R (98 931.555 HzHZ 1 ID) 4.9448, 13'6 2(5;, 11H9:)7 A20@d, F11(6 621 O,
150. 33 (s, Az QH), Yo% @4, £5.4,2. Nz, 1 H), 7.61 (d, J=2.0 Hz, 1 H), 8.61 (d, J=5.4 Hz, 1
H), 9.95 (s, 1 H)

20
Compound E200:
"H NMR (400 MHz, DMSO-ds) 8 ppm 0.99 (t, /=7.3 Hz, 3 H), 2.50 (s, 6 H), 3.07 (qd,
J=7.2,5.5 Hz, 2 H), 3.84 (s, 2 H), 7.26 (dd, J=8.8, 2.0 Hz, 1 H), 7.30 (d, J/=8.8 Hz, 1
H), 7.36 (s, 2 H), 7.69 (d, J=2.0 Hz, 1 H), 8.28 (t, /=5.5 Hz, 1 H), 9.68 (s, 1 H)
25
Compound E180:
"H NMR (360 MHz, DMSO-ds) 8 ppm 0.31 - 0.40 (m, 2 H), 0.56 - 0.65 (m, 2 H), 2.50
(s, 6 H), 2.53 - 2.63 (m, 1 H), 3.81 (s, 2 H), 7.26 (dd, /=8.8, 2.2 Hz, 1 H), 7.31 (d,
J=8.8 Hz, 1 H), 7.35 (s, 2 H), 7.69 (d, J/=2.2 Hz, 1 H), 8.39 (d, J=4.1 Hz, 1 H), 9.72 (s,
30 1H)

Compound E182:

"H NMR (360 MHz, DMSO-ds) 8 ppm 0.32 - 0.37 (m, 2 H), 0.59 - 0.65 (m, 2 H), 2.50

(s, 6 H),2.54-2.63 (m, 1 H), 3.83 (s, 2 H), 6.78 - 6.83 (m, 1 H), 7.33 (s, 2 H), 7.38 (t,
35 J=8.2Hz 1H),7.51(dd, J=82,2.1 Hz, 1 H), 7.64 - 7.69 (m, 1 H), 8.41 (d, /=4.1 Hz, 1

H), 9.82 (s, 1 H)

Compound E153:
"H NMR (400 MHz, DMSO-ds) 8 ppm 0.99 (t, /=7.2 Hz, 3 H), 2.50 (s, 6 H), 3.07 (qd,
40 J=7.2,5.5Hz, 1H),3.85(s, 2 H), 7.06 (ddd, J=8.1, 6.5, 1.6 Hz, 1 H), 7.16 (td, /=82,



20 159.19 (s, 1 ¢, 159.73 (s, 1 O, 160.30 (s, 1 ¢ Conpound E190: WO
2009/ 115547 PCT/ EP2009/ 053186 -86 'H NMR (360 MHz, DMBO d6) 6 ppm 0.88 (t,
J=7.3 Hz,wB 2p)9/1135435 - 1.48 (m 1 H), 1.48 - 1.60 (m PCHEP2@9523186, 6 H),
2.89 (dd, J=15.0, 7.7 Hz, 1 H), 297(d@ J=15.0, 5.1 Hz, 1 H, 3.73 (s, 3
Hy, 3.88 (qt, J=7.4, 5.1 Hz, 1 , 4.91 Zd J=5.3 Hz, 1H) 6.29 (dt,
J=11.0, 2.3 Hz, 1 H), 7.00 - 7. 05 (m 2 H, 7.38 (s, 2 H, 9.66 (s, 1 H 5
Conmpound E205: 'H NWR (360 MHz, DMSO-d6) 6 ppm 0.88 (t, J=7.4 Hz, 3 H),
1.34 - 1.48l.6Mz 1 H)7.3615,28), 8:[)965@1 Jr8.411. B-IHZ PHH18.86 (t, =Fh Hz21 8D, 9.84,

J=15.0, 7. 7(Srqu)1 H, 2.96 (dd, J=15.0, 4.8 Hz, 1 H), 3.74 (s, 3 H), 3.87
(qt, J=7.4, 1 H, 4.90 (d, J=5.5 Hz, 1 H), 6.49 (t, 10 J=2.0 Hz, 1
, 7.18 9 Hz, 1 H), 7.23 (t, J=2.1 Hz, 1 7.38 , 9.67
(H)s, 1 (cfswﬁwrvéﬁé%s? H)H NVR (E%o MHz, DMSOdG)H)G ppm 0(39 (t,H)J=7.4
Hz, 3 H)5, THBRMR @Mt DMI)-ds)Kprim BRS-(t, V=61 K:m3 H), H)36 -2 @V(n,s, HE H) ,
?-:315(dg,031-§r§ @60%111 4235(21@ 6@%%9((9@' J=155579.14187), @7(&016):15% 88 ( qt2
TS sa Oy s G s J‘?ﬂzl%%)Héflg(é%ﬁzHﬁ@j N R 525 4
Hz, 1 H), Iéz%stMOl(SJ%Hw%@p dhd E200: 'H NMR (400 MHz, DMSO d6) 6 ppm
0.99 (t, J=7.3 Hz, 3 H), 2.50 (s, 6 H), 307(qd J=7.2, 5.5 Hz, 2H),
384(51,03%‘ %%ldJJ8S 2.0 Hz, 7.30 (d, J=8.8 Hz, 16H) .
7.36 (s, 2, t (s,
H) 25(Séorrp HAR %WH}) a%%%zépéﬁggizf &o@d %}n H),
0.56 - 0.65l. @ﬁrl@llém,,lzl)mﬂ(s%@) By (Qd5l'st15 027837, mH)129p (A8 J5150s4.92 H),

7.26 (dd JAS. 18H),3. B (523 H3, 3H9 (t ﬁﬂ{leﬂ%&{ﬁ&M(dlﬁ@sz BE)(®30 &itH) ,

Compount & 435 1@53@?3&%8@ Rl Gy S T ! o0

0. 65 1°m BzHyH) J25é ﬂj)(sl )3(3 2 H), 6.78
-683(m1|—|) 7.33 (s, 2 H), 7.38 (t, 35 J=8.2 H, 751(dd,
3=8.2, 2.1 ¢tEmpdurkdE127:64 - 7.69 (m 1 H), 8.41 (d, J 41 Hz, 1 H), 9.82
(

s, 1 H 'H NMR (360 MHz, DMSO-ds) 8 ppm 0.88 (t, J/=7.4 Hz, 3 H), 1.36 - 1.59 (m, 1 H),
1.36 - 1.59 (m, 1 H), 2.51 (s, 6 H), 2.89 (dd, J=15.0, 7.9 Hz, 1 H), 2.97 (dd, J=15.0, 4.8
20 Hz, 1 H), 3.88 (tq, /=7.5, 5.0 Hz, 1 H), 4.92 (d, /=5.2 Hz, 1 H), 7.21 - 7.31 (m, J=10.0,
10.0, 8.5, 2.4 Hz, 1 H), 7.39 (s, 2 H), 7.86 - 7.94 (m, J=9.2, 9.2, 5.3, 2.5 Hz, 1 H), 9.31
(s, 1 H)

Compound E235:

25 'HNMR (360 MHz, DMSO-ds) 3 ppm 2.53 (s, 6 H), 2.79 (s, 3 H), 2.88 (t, J=6.5 Hz, 2
H), 2.99 (s, 3 H), 3.08 (t, J/=6.5 Hz, 2 H), 7.26 (dd, /=8.8, 2.1 Hz, 1 H), 7.30 (d, J=8.8
Hz, 1 H), 7.39 (s, 2 H), 7.69 (d, /=2.0 Hz, 1 H), 9.69 (s, 1 H)

Compound E234:

30  'HNMR (360 MHz, DMSO-ds) 5 ppm 2.79 (s, 3 H), 2.87 (t, J=6.5 Hz, 2 H), 2.99 (s, 3
H), 3.08 (t, /=6.5 Hz, 2 H), 7.25 - 7.37 (m, 2 H), 7.38 (s, 2 H), 7.64 (ddd, /=13.8, 7.3,
2.3 Hz, 1 H), 9.69 (s, 1 H)

Compound E130:

35  'HNMR (360 MHz, DMSO-ds) 8 ppm 0.88 (t, /=7.4 Hz, 3 H), 1.35 - 1.48 (m, 1 H),
1.47 - 1.60 (m, 1 H), 2.56 (s, 3 H), 2.90 (dd, /=15.0, 8.1 Hz, 1 H), 2.98 (dd, J=15.0, 4.4
Hz, 1 H), 3.88 (qt, /=7.6, 4.9 Hz, 1 H), 4.95 (d, J/=5.2 Hz, 1 H), 7.21 - 7.32 (m, 1 H),
7.60 (d, /=2.0 Hz, 1 H), 7.55 (dd, J=5.4, 2.1 Hz, 1 H), 7.87 - 7.94 (m, 1 H), 8.59 (d,
J=5.4Hz,1H),9.36 (s, 1 H)

40
Compound E167:



Conpound E153: 'H NMR (400 MHz, DMBO-d6) 6 ppm 0.99 (t, J=7.2 Hz, 3 H),
2.50 (s, 6 H), 3.07 (qd, 40 J=7.2, 5.5 Hz, 1H) 3.85 (s, 2 H), 7.06 (ddd,
J=8.1, 6.§p200%1157 1 H), 7.16 (td, J=8.2, V\o 2009/ 1155#TTRETIERZ060/ 053186
-87 1.5 Hz, 1 H), 7.36 (s, 2 H), 809(% 4 1.5 Hz, 1 H), 8.30 (t,
J=5.5 Hz, 1 H), 9.29 (s, 1 H) Conpound E188: 5 'H NMVR (360 Mz, DVBO d6) 6
ppm 0.88 (t, J=7.4 Hz, 3H),136-160(m1H) 1.36 - 1.60 (m 1 H,

2.52 (s, 6 H, 2.89 (dd, J=15.0, 7.7 Hz, 1 H, 2.97 (dd, J=15.0, 4.8 Hz, 1
H, 3.88 (t'd] NMR (350 MHe, BySQ-dH)§ pphn 9D9((d /~I 2538 3H), 2B50Hp,, 6 H), 8107 @d,

iuvél(geofs 2= 7|'12,542HE92H7 34@((@82%5 93@{&11( H,ZH)17t$DtH)(c¥d21 @gm&w@gﬁsl(ﬁ% I1H|—|)

137_12/?; §§f 51312'0?}49 91(dd 315677Hz 1H, 2.99

(dd, J=15.0, 49H21H) 3373 (s. 3 H), 3.89 (tq, J=7.4, 5.1 Hz, 1 H),

4.94 (d5 J=Gomprimd FHISE), 6. 30 (dt, J=11.1, 2.2 Hz, 1 H. 7.01 - 7.06 (m 1
1

H), 7 02 (dl,H}hvﬁx%sddZMHJz Hysd b1 1678; fe. 213, 3 ﬁ} £660 (d,

01
6 F);
127 'H
o5 122 et e 0% a< okl 23 6 l@, oy fd ,
3 - 1591(1%841221% 221131 137 (s62 H), 7.85 89.93 da, /322599, 5.%.205 Hz H)322 97
d, J=15.Qs, #H§ 20 Hz, 1 H, 3.88 (tg, J=7.5, 5. Hle), 4.92 (d,
5. ,1H),7.21-7.31(mJ:100 10.0, 8.5, 2.4 Hz, 1 H), 7.39 (s, 2
, 9.31 (s 1 H Conpound

I

.86 - 7.94 (m J=9.2, 9.2, 5.3, 2.5 Hz, 1 H)
35: 25 'H NMR (360 Mz, DVBO-d6) 6 ppm 2.53 (s, 6 H), 279(5 3 H), 2.88
6.5 Hgrcass H 299(s 3 H, 3.08 (t, J=6.5 Hz, , 7.26 (dd,

J=
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H) , 8. 59 i6 dquipped with a high-pressure flow cell (up to 400 bar) and configured with a CTC LC
20  Mini PAL auto sampler (Leap Technologies, Carrboro, NC, USA). A ZQ mass spectrometer

(Waters, Milford, MA, USA) with an orthogonal Z-electrospray interface is coupled with the

SFC-system. Instrument control, data collection and processing were performed with an in-

L ROl Ea e T

tegrated platform consisting of the SFC ProNTo software and Masslynx software.

25  For Co. No.E24 an enantiomeric excess was found of 100 % when a screening was per-
formed with 4 different columns (Chiralcel OJ-H, Chiralpak AD-H, Chiralcel OD-H, Chiral-
pak AS-H; 500 x 4.6 mm; Daicel Chemical Industries Ltd) and 3 different solvents (MeOH,
EtOH, 2-propanol; the solvent is containing 0.2 % 2-propylamine). SFC-MS was carried out
with one of the columns mentioned above with a flow rate of 3 ml/min. Two mobile phases

30  (mobile phase A: CO;; mobile phase B: one of the solvents mentioned above containing 0.2
% 2-propylamine) were employed to run a condition from 10 % B to 40 % B in 18.75 min.
Then a gradient was applied from 40 % B to 50 % B in 2 min. and hold for 3.6 min. Column

temperature was set at 50°C.

35  Identical SFC-MS conditions as for Co. No.E24, were used for the SFC-MS measure-
ments of Co. No. E10, E17, E19, E20, E18, E22, E126, E208, E207, E144, E198, E197,
E199 and E189. For all these compounds an enantiomeric excess of 100 % was found

under the screening conditions.



J=5.4 Hz, 1 H), 9.36 (s, 1 H 40 Conpound E167: WO 2009/ 115547

PCT/ EP2009/ 053186 -88 'H NWMR (360 MHz, DMBO d6) 6 ppm 0.99 (t, J=7.2 Hz, 3
H), 2.50 We,200/H§5473. 07 (qd, J=7.2, 5.4 Hz, 2 H), 3. 84P(C3/EP2000053186 25 -
7.38 (m 4 H), 7.64 (ddd, J=13.6, 7.2, 246 1 H, 831 (t, J=5.5 Hz, 1
H, 9.72 (s, 1 H 5 Conpound E189: 'H NI\/% (360 MHz, DMSO-d6) 6 ppm 1.16 (d,
J=6.2 Hz, 3 H, 2.51 (s, 6 H, 2.86 - 2.98 (m 2 H) 4.07 - 4.18 (m 1 H),
4.94 (d, J=4.8 Hz, 1 H), 7.22 - 7.31 (m J=10.0, 10.0, 8.4, 2.3 Hz, 1 H,
7.37 (s, 2 H, 7.85 - 7.93 (m J=9.2, 9.2, 5.3, 225 Hz, 1 H, 9.32 (s, 1
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Co. No. E oW oneﬁma@ﬂ)m@ eoluEmSO(EQé 6 rE&QéDalegld@lenEgmndlﬁifm Lipreghapi197,
20  flow rate of 3 ml/min. Two mobile phases (mobile phase A: CO,; mobile phase B: MeOH

containing 0.2 % 2-propylamine) were employed to run a condition from 10 % B to 40 % B
in 18.75 min. Then a gradient was applied from 40 % B to 50 % B in 2 min. and hold for 3.6

min. Column temperature was set at 50°C.

25  For Co. No. E21 an enantiomeric purity of 99.40 % was found when SFC-MS was carried
out on a Chiralcel OD-H column (500 x 4.6 mm) (Daicel Chemical Industries Ltd) with a
flow rate of 3 ml/min. Two mobile phases (mobile phase A: CO,; mobile phase B: MeOH
containing 0.2 % 2-propylamine) were employed to run a condition from 10 % B to 40 % B
in 18.75 min. Then a gradient was applied from 40 % B to 50 % B in 2 min. and hold for 3.6

30  min. Column temperature was set at 50°C.

Identical SFC-MS conditions as for Co. No. E21, were used for the SFC-MS measurements

of Co. No. E25. Under these conditions an enantiomeric purity of 99.76 % was found

35  For Co. No. E26 an enantiomeric purity of 99.36 % was found when SFC-MS was carried
out on a Chiralcel OD-H column (500 x 4.6 mm) (Daicel Chemical Industries Ltd) with a
flow rate of 3 ml/min. Two mobile phases (mobile phase A: CO,; mobile phase B: EtOH



E199 and E189. For all these conpounds an enantioneric excess of 100 % was
found wunder the screening conditions. WO 2009/ 115547 PCT/ EP2009/ 053186
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Identical SFC-MS conditions as for Co. No. E27, were used for the SFC-MS measurements
25  of Co. No. E128. Under these conditions an enantiomeric purity of 99.30 % was found. Iden-
tical conditions were also used for the SFC-MS measurements of Co. No. E132. Under these
conditions an enantiomeric purity of 97.11 % was found. Identical conditions were also used
for the SFC-MS measurements of Co. No. E138. Under these conditions an enantiomeric
purity of 96.77 % was found. Identical conditions were also used for the SFC-MS measure-
30  ments of Co. No. E148. Under these conditions an enantiomeric purity of 99.25 % was
found. Identical conditions were also used for the SFC-MS measurements of Co. No. E149.

Under these conditions an enantiomeric purity of 99.11 % was found.

For Co. No. E29 an enantiomeric purity of 97.89 % was found when SFC-MS was carried
35  outon a Chiralpak AD-H column (500 x 4.6 mm) (Daicel Chemical Industries Ltd) with a
flow rate of 3 ml/min. Two mobile phases (mobile phase A: CO;; mobile phase B: 2-

propanol containing 0.2 % 2-propylamine) were employed to run a condition from 10 % B to



containing 0.2 % 2-propylam ne) were enployed to run a condition from210 %
Bto 40 %B in 18.75 mn. Then a gradient was applied from40 % B to 50 %
Bin 2 mwo?aowdibaard for 3.6 mn. Colum tenperature WRETEPROWAWSHOC. 5 For
Co. No. E28 an enantioneric purity of 9§;52 % was found when SFC M5 was
carried out on a Chiral pak AD-H col um (1500 X 4.6 mm (Daicel Chem cal

I ndustries Ltd) with a flowrate of 3 mM/mn. Two nobile phases (nobile
phase A: C02; nobile phase B: nethanol containing 0.2 % 2-propyl am ne)
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E138. UnderCOnAKOBS #lh AAT{IPBITEC AR, meries oWk i ty of 96.77 % was found.

| denti cidl condi t| ons were al so used for the SFC—I\/B neasure 30 nents of Co.

No. E148. ndi ti.on n_enant f S5 %
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SFC- M5 was carrle Chi ral pak
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2- propyl am were e t.o run a condition from.10 %
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applied from40 %B to 50 %B in 2 mn. and hold for 3.6 mn. Colum

t enper at ur eF \Mlﬁ% %ggﬁa'{}gi?ﬁlegg gull\{sr of?%%]j A8 MM IS SR bk cfified

99. 60 % was 1 oufi
out on a Chiralpak AS-H column (500 x 4.6 mm) (Daicel Chemical Industries Ltd) with a

25  flow rate of 3 ml/min. Two mobile phases (mobile phase A: CO,; mobile phase B: ethanol
containing 0.2 % 2-propylamine) were employed. First 15 % B was hold for 18 min. Then a
gradient was applied from 15 % B to 50 % B in 3.5 min. and hold for 3.1 min. Column tem-

perature was set at 50°C.

30  For Co. No. E195 an enantiomeric purity of 99.51 % was found when SFC-MS was carried
out on a Chiralpak AS-H column (500 x 4.6 mm) (Daicel Chemical Industries Ltd) with a
flow rate of 3 ml/min. Two mobile phases (mobile phase A: CO,; mobile phase B: ethanol
containing 0.2 % 2-propylamine) were employed to run a condition from 10 % B to 40 % B
in 18.75 min. Then a gradient was applied from 40 % B to 50 % B in 2 min. and hold for 3.6

35  min. Column temperature was set at 50°C.



5 out on a Chiral pak AD-H colum (500 x 4.6 mm) (Daicel Chem cal Industries
Ltd) wwth a flowrate of 3 mMm/mn. Two nobil e phases (nobile phase A: C02;
nobi | e paieeo®/11880H containing 0.2 % 2- propyl an ne) wWeCe/EPag@ooyHds t o run
a condition from1l0 %B to 40 % B in 18,75 mn. Then a gradient was
applied from40 %B to 50 % B in 2 mn. and hold for 3.6 mn. Colum
tenperature was set at 50C. 10 ldentical SFC-Ms conditions as for Co. No.
E131, were used for the SFC- M5 neasurenents of Co. No. E146. Under these
condi ti ons BIPRAAHdoRERIl exqplesy Of 99.55 % was found. Iden- tical

condi tions per e al @L b peasurements of Co. No. El42.
Under t hese=>tontit BFOCOLEY 99, 09 % was found. 15 For
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(nobi | elOphametheAGHZm?Z ceitdine vers plases Bfirsehanalf aseymganedulgoOackiviry of the

2- propyl am 15 % B was hold for 18 mn. Then a

gr adi ent mé;ﬁ%lppp (Oj‘et?pbpéé%glgﬁght&g 50 %Bin 3.5 mn. and hold for 3.1
mn. Colum tem perature was set at 50C. 30 For Co. No. E195 an

enanti omeri grapmAidy of 99.51 % was found when SFC-Ms was carried out on a
Chi r al pak 63%1 colb]#n (500 x 4.6 mm (Daicel Chemcal Industries Ltd) with
a flow rat® B¥8°WM¥ i n. Two nobil e phases (nobile phase A: C02; nobile
phase B35 et hanalks baéfbiedi salimgsodutn(d BN, (Imyirage'nt):lgmn)e sappleoyeddtvdthr L a

condition fro % a Syappl i ed
Cond o AR gt ok 0, el e oo
t enper at ur e videviset scatm 58lbumWD (SaDod-Addscty NOCT/ EEH’QI@OQ/ (253 1816/1 Pl@bendmd

Phar macol ogi lln%grm c%SN‘&XE@?E D.1 a: Cat flux imaging (FLIPR) (protocol
A) Stable exp e55| on I nh manma ceI s in general and rat GH4CL cells in

parti cul ar , bdfalcigpgensifign dge eﬁ]é‘@tﬁﬁ%l the human a7 wild-type sequence
(ha7- vvtzonAClﬁlu@-aquramlmlamr@m Ugﬂin@srdegb&@dhrsDM@@%dnﬁﬁﬁﬁ@ummof a

g][ Otrrﬁ;e;m;nerzrrlotalrs? %:24 k]Q[ lefﬁllgrg %{03) epa% t({]égvceta{ S0k sStution quR% was %Pquo%g({ face
and stored at -20°C until later use. On the day of the experiment Fluo-4AM stock
was defrosted and diluted in DMEM/F12 (Invitrogen, Belgium) to give a final con-

centration of 4 uM.
25  ¢) 96-well plates
BD Biocoat poly-D-lysine 96-well black/clear plates (BD Biosciences, Belgium)
d) Calcium flux measurement
A Fluorimetric Imaging Plate Reader (FLIPR, Molecular Devices Corporation,
Sunnyvale, USA) was used to measure intracellular free-calcium flux signals
30



provi ded a powerful neans of assessing the function of a7 wild-type
protein. Gven the fact that the cation perneability of the a7 nicotinic
recept or woeb@vasisral |y favours calcium fluorescent i magiergooofosxias fl ux
through the ha7-wt nAChR stably expressgq. 10 in the GHUCL cell line was
used as a first neans of assaying nodul ator activity of the conpounds of
the present invention. Materials a) Assay buffer 15 Hanks buffered saline
solution (HBSS, Invitrogen, Belgiun), supplenented with 10 nM HEPES

(I'nvi trogenyeBRligi um , CaClZ to a final concentration of 5 mM 0.1% Bovine
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r tes
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| oadi ng Wit uoresc cat or a particular em5 bodi nment
| oadi ng wi t BAM ol mrtlwlﬁroembnwrn@trt i AT igIng Fegenser agopishwaschodingot e par -

ticul ar enb@@lfer@mﬁcdmae@maammrﬁ Bhéﬁﬂécapﬂﬂédeﬁsfuugnmmtapcdgb&uﬁa%? o@ndP'ARA a
Uo- or 0 m nut es

preferred | oadi ng wi.th f

activity i SOTebe dF Acur bt el O e ASCRTEFITRG P PRI et b Teost ed
to the 13 oagjgdicd phbﬁto&h@d@ nwdotihicareeeptatiagotistirca paaepioémiagiimestupda20ng
constant mog.t %s'p@%r?o ‘%he a 01??‘[' Iatrjn % Pf [':J AL esrﬁ %ﬁnt ato llf)lrmnutgg:g 1r0t%ndS

gi vi ng peakmlml uorescen spohses esponse 0 agoni st
al one, wer ethe @gsiistenmbant ¢&vechenad pamamlm ernmeenu W minéastproon fathe egosti nent |
the a7 nicotinic receptor agonist was choline, a

A control response to choline was calculated on each plate from the difference in peak
20  in fluorescence in wells receiving either choline or assay buffer alone. Compounds of
the present invention were tested at a concentration range from 0.1 uM to 50 uM.
Compounds were considered to have an interesting activity when their efficacy was at
least 500 % when tested at the concentration where they have a maximal effect, typi-
cally between 0.1 uM and 50 uM (the efficacy of 100 uM choline was defined as 100
25 % in the absence of a PAM). The compounds also have a potentiating effect on the
response to choline when measured by whole-cell patch clamp electrophysiology in

GHA4CI1 cells stably over-expressing the human wild-type a7 receptor.

Example D.1b : Ca’" flux imaging (FDSS) (protocol B)
30  Materials
a) Assay buffer
Hanks buffered saline solution (HBSS, Invitrogen, Belgium), supplemented with
10 mM HEPES (Invitrogen, Belgium), CaCl, to a final concentration of 5 mM, 0.1
% Bovine serum albumin (Sigma-Aldrich NV, Belgium).
35  b) Calcium-sensitive dye - Fluo-4AM
Fluo-4AM (Molecular Probes, USA) was dissolved in DMSO containing 10% Plu-

ronic acid (Molecular Probes, USA) to give a stock solution which was diluted in




nore particul ar enbodi nent choline applied at a sub-maxi mal concentration
of 100 M In a further setting of the present invention the conpounds to be
tested wewe 20W311585pl i ed prior to the a7 nicotinic recepPOI/ERG@Ei0S3186i n a
particul ar enbodinent up to 20 mnutesgprior to the agonist, a nore
particul ar enbodi nent up to 10 mnutes prior to the agonist, and an even
nore particul ar enbodi nent 10 mnutes prior to the agonist. A control
response to choline was cal cul ated on each plate fromthe difference in

peak 20 in fl ugnesaaBEQphRmdatdISVIEES &M iphgheaiciEigah oA idieh DIV, Besambud f er
al one. Compounds o t he Bresent i nvention were tested at a concentration

range from O. flvﬁat%laéﬁolme e, “were considered to have an interesting
activity whers8dhedlrplefei cacy was at | east 500 % when tested at the

and 50 Rfﬁiﬁ?;% R4 T P BCHERAF FRke R Gy KL (T, AR,

absence Sof a The conpounds al so have a potentiating effect on the

response tod)c@QgihhleﬂMQaSMéﬁrfed by whol e-cel | patch clanp
el ectrophysiol I

ogy in Cl cells stabl ver - expressing the human
wild-type a7 éggéﬁi%lra! g@géﬁrﬁfﬂén@ﬁ“%n ?F%%é) H%W‘itﬁég}?%g}ls?#@gg?asﬁﬁrl& ocol B)
30 Material s t@jcchslapftedidltiam fiandgndiif f ered sal ine sol ution (HBSS,
| nvi trogen, Bel gium, supplenented with 10 nM HEPES (I nvitrogen, Bel giun,
CaCl2 to a final concentration of 5 M 0.1 % Bovine serum al bunm n
(Si gma-1A dr MethoMV, Bel giun). 35 b) Calciumsensitive dye - Fluo-4AM

Fl uo- 4AM ( 4 PhOPSG n YIRS HloSRAL Yotk &8 G R 0T it 0% Pl u-
ronic acid (M ‘ﬁegﬂ%gr gr %@es, Sﬁ@%ﬁgﬁt% §i ve a st%rcwpsl\@%lt ?Qn \Xﬁ C 1vyas
di | uted in Migdgdacksgde, parperzobotassh e welbnlates segtehuithoplysbipptiagrent ed
with 5 mM pfoebehbeisGriottPBRdindwdihi é:ﬂhd}%ceﬁeﬂa&ﬁlﬁﬁlndi@htor?inV@paﬁftiédlﬁaém-
concentrati on .of (Z)I I\gé C%Vég%f- %A I ntpl ates Bl ack 384 well plate bl ack/clear
pl ates, PDL ?ﬂ”@-e ai1eee URE AYHELYR By LA0SBINUtes: usa) d) Cal ci um f1 ux
measur elfent A Functional drug screening system (FDSS, Hamamatsu) was used
to nmeasure LR tracel lular free-cal.ciumflux signals. t hod | ayers
of harowit - nXHALRES slofete FRcaRlifg U] ppithethatfnpoud o 6 RE¢ KPS
particul ar lohdaskeedls divdg withengpaicetinic ieteptomragorBg4luniet copitant ewngorngdf wi t h
pol y- D-1 ysi a1 Puorledh@liiSa PDES! CofhpoQA® AGinBipkhk Audibi@heRGRMtesbabum
indicator, In a particular em . )
than the response due to agonist alone, were considered to be o7 nAChR PAM’s. In a
20  particular embodiment, the a7 nicotinic receptor agonist was choline, a more particular
embodiment choline applied at a sub-maximal concentration of 100 uM. In a further
setting of the present invention the compounds to be tested were applied prior to the a7
nicotinic receptor agonist, in a particular embodiment up to 10 minutes prior to the
agonist.
25
A control response to choline was calculated on each plate from the difference in peak
in fluorescence in wells receiving either choline or assay buffer alone. Compounds of
the present invention were tested at a concentration range from 0.01 uM to 30 uM.
Compounds were considered to have an interesting activity when they potentiated the
30  choline signal at least with 500 % when tested at a concentration of 30 uM (the effi-
cacy of 100 uM choline was defined as 100% in the absence of a PAM). The com-
pounds also have a potentiating effect on the response to choline when measured by
whole-cell patch clamp electrophysiology in GH4C1 cells stably over-expressing the
human wild-type a7 receptor.
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bodi ment | oading with fluo-4AM for up to 120 m nutes. 15 PAM activity was
detected in real time by applying the conpounds to be tested to the |oaded
cel | s al ong 2% h5®7a7 nicotinic receptor agoni st duri ngPCOMEPL@IMNSITOI t Ori ng
of cellular fluorescence in a FDSS. Coggounds giving peak fluorescent
responses greater than the response due to agoni st al one, were considered
to be a7 nAChR PAMs. In a 20 particular enbodinent, the a7 nicotinic
receptor agoni st was choline, a nore particular enbodi nent choline applied

at a sub- magkdmblc ©ONELBIchaVd ek QoMiinén a further setting of the
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choline sign 500 % when test a concentlrlatl on of 30 M

Lo b eho i
(the effi- & c,lgneahe RIS rmt@ B"i’rlﬁ}?é tocré%q%e IS FeGRPT Meandhalsalspde of a
PAM . The cfidws mwmd%elahp@l faivetien PONENT clﬁihmagn@t)ﬂlercmc@ﬂﬁne higarndegpange to

hol wh -cel | t i ol i G#4cC
ol e o aheToa vl R et Sis®e BB FosBRb S e R BUBES T BRR b Sr 0% Do
2009/ 11954 7age@ift ER2DQDHRBGABH plicBnEystapl ie uiddavhiclPat@haldt afrperg uapmiént
recor i ng_ Aty ) G 8ROLS] Aoy B BRTRATE: G b cRaS LAY et

powerful means 0O asSsSess- ctl ane-poun rotel ns
t hought to 'S&PassesAincadest wuthg%mfemgaf aepriish applidatipm fonscauenilys ag ﬁf@ﬁnd)?o%uch

prot ei nts 3We%[bﬁ1@tgaﬁﬁﬁb[§e wa{sﬁesgq%r&ﬁ%dehﬂﬁmlmuﬁﬁm i®p att@%cfafm@rlepo[ e
associ ated wi e e rou 0 ow, da elr ectro-
cheni cal gr%?aﬁth@atfron} W TR R sl ﬂf&éﬂw%wﬁ *RY-agpkestion
reconbilfantsysieel.| |ine the preferential perneability to calciumof this
receptor neans that calcium flows into the cell upon activation by ACh,
choline and other nicotinic ligands giving rise to a calciumcurrent.

Si nce this Meteplsor rapidly desensitizes in the presence of 10 agonist it
i's inportanj @gbaﬁlgﬁffél%atl on systemis used which is capabl e of very rapid
swi t chi ng o solutrons (< 100 ns) to prevent partial or

desensi ti sat i Bif Wem@é@mr@pg S?]éél%ﬁ%l@&st@d?fﬂéldetNWltﬁntMé(@r heNMf agoni st
appl i cagi on. I@@G@eﬂwtda}l’clulﬁ SEEO GIBPES:; pEENi3eThe fn@GhalirgaRdihg salatess t he

enhancement of i Gt ThE niki CERGY ﬁﬁﬁﬁg 0 @RPEGTA, 1 mM MeCly, pH 7.3.
b) Patch-clamp recording was carried out using a Patch -clamp amplifier (Multiclamp
700A, Axon Instruments, CA, USA). ha7-wt nAChR-expressing GH4C1 cells were

patch-clamp in the whole cell configuration (Hamill et al, 1981) with a borosilicate

25 glass electrode of 1.5-3 MQ tip resistance when filled with the internal recording so-
lution. Recordings were made on cells with membrane resistance >500 MQ and
more preferably 1GQ and series resistance <15 MQ with at least 60% series resis-
tance compensation. Membrane potential was clamped at —70 mV.

c) Agonists
30 ACh, choline,were purchased from Sigma-Aldrich NV, Belgium.
d) Compound application
A 16-channel Dynflow DF-16 microfluidics system (Cellectricon, Sweden) for rapid
switching of solutions (switching resolution time <100 ms) was used to apply con-
trol, agonist and PAM compounds to ha7-wt nAChR-expressing GH4C1 cells.
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cording fromha7-wt nAChR-expressing GHCLl cells coupled with a

rapi d-application 15 system Materials a) Assay buffers The external

recor di ngweabwnaswconsi sted of 152 mM NaCd, 5 nM KCl, PCRNMP2@0/0583812, 1 nM
Cal cium 10 nmM HEPES ; pH 7.3. The integgal recording solution consisted
of 140 mM CsC1, 10 Y HEPES, 10 nmM EGTA, 1 MM MyCl12, pH 7.3. b) Patch-cl anp
recording was carried out using a Patch -clanp anplifier (Miulticlanp 700A,
Axon Instrunments, CA, USA). ha7-wt nAChR-expressing GH4CL cells were
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the | oaded g@lhsxifil &&%&rmnzyf 1afﬁMn|1ﬁqtmﬂh& saeﬁg o g ORI BtontBrthog
constant nonitori H? ceI ul ar rrggprane curr;g rr%ﬁunds i.ving current
responses grEERBPAT iPa WEE%%’H B 1P 8hey RICQHNIS IefBIOT {BOHSt B i der ed
to be ab lOmﬂMhRuRr‘PMeﬁnboUﬁn@t pprtds BC ﬂéoﬁhd@pﬁmdo ﬁwﬁgpnishﬁldanIeﬂkmé pa-c
receptor aggn lariy 608%(?79% ﬁ g)ﬁs{i Al ontrso?re% t' ¥§ ars"cap.lg {%d(fro%gal a%éa a

nor e partl cu(f ni S was C I ne an even nore
particul ar mrbothermn\te ahid cureenaplrmmeédn aachaellmbn ma)hcamn efonbenakmzl cber of 1

m™ In a fuﬁﬁehBE 2§@h{s' @Qeapuncfepﬂle%?\squtthe' iMEeRkbLARE h&ecun%ﬁmyﬂﬂé ah@ ide
tested were appli prior nicotinic receptor agonist, in a
a cornmon representatlon of the total ion flux through the channel. Increases in agonist

20  efficacy elicited by a positive allosteric modulator were calculated as percent potentia-
tion of "area under curve" (AUC) of the agonist response. Potentiation greater than
control AUC caused by compounds of the invention indicates that they are expected to
have useful therapeutic activity. ECsg values (potency), maximal effect (% efficacy),
and Hill slopes were estimated by fitting the data to the logistic equation using Graph-

25  Pad Prism (GraphPad Software, Inc. , San Diego, CA).

PAM types are as defined on pages 19 and 20 hereinbefore.

An ECs (or pECsg) was determined as a concentration relating to half the maximal ef-
30 fect, when a clear sigmoidal curve with top plateau was obtained. The ECsq (or pECso)
was defined as lower than maximal concentration in case the compound activity did not

reach a top plateau at maximal concentration (indicated in table 6 as "< 5")



15 nore particul ar enbodi nent up to 30 seconds prior to the agonist and
even nore par- ticularly 5 seconds prior to the agonist. A control response
was cal cuwered/fissam t he area under the curve of the cuPCEmP2@biosiBed in

each cell to an application of submaximgh_ cho- line for 250 ns. Area under
the curve is the integration of net current over tinme and is a conmon
representation of the total ion flux through the channel. Increases in

agonist 20 efficacy elicited by a positive allosteric nodul ator were
cal cul at ed ®able®k Pefthc PABENY) (Accokdifd tPEx Daread YndeTcaspi(a¢ord W Ex0f t he

agoni st response. Potentiation greater than control AUC caused by
conmpounds oﬁ%ﬁgoriarﬂ}‘éﬁ%em C‘?Iﬂ%quggf'es that they are expected to have useful

t herapeutic activity. EC50 values (potency), maxinmal effect (% efficacy),

and H Il slopes were estimated by fitting|tipg,dafa to the |ogistic equation
usi ng Graph 25 Pad|Prism ( hPagl Eijittwa'eé Inci , San Diego, CA). PAM
types are as defi ned—oh )aﬁ&w ¢ fore. An EC50 (or pECS50)
was determ ned as 4 déhcentf@8Pion réBaing td half the nmaxi mal ef- 30 fect,
when a clear signoidat; curvesnith tegypl afeay was obtai ned. The EC50 (or
pEC50) was defi ned—as tower ‘zildl mexi et rconcentrati on in case the
conpound activity di %o fachla tofP pl ateau al maxi nal concentration
(indicated in table &Exms|"<583) WO 20948/ 115547 PCT/ EP2009/ 053186 -97 Tabl e
6: Potency (pEC50) (aébco di pg,t o[ ExoRx2) and %efficacy (according to Ex.
D. I b) for a nunber—ef—<conpoundsT—Pam_—+DBpECSo—60 Effi cacy type E2 5.99
1392 3 E3 7.36 1938 B/ F4 6087 154d6%5 5/9322144 4 E6 6.07 2581 E7 6.00
1625 2 E8 6.29 1345 K8 E9 6286 120034% O 5.98 362 2 ElIIl 6.86 341 E12
5.65 1299 E13 6.62 Z3P0|0 (EI45.40,J067] EI5 6 96 1650 0 E16 6.28 1925

E10 5.98 3262 2

Ell 6.86 341

E12 5.65 1299

E13 6.62 2300 0

El4 5.40 1067

E15 6.96 1650 0

E16 6.28 1925

E17 5.45 1286

E18 5.48 1460

E19 5.52 445

E20 5.35 1474

E21 5.75 1613 1

E22 6.07 1717 0

E23 5.66 3608

E25 5.32 7623 2

E27 5.72 2669 1

E28 5.72 1850 1

E29 5.94 4058 1

E30 6.17 2922 2

E31 5.65 1449 2

E35 5.93 2345 3

E36 5.76 1910 4

E38 5.51 253

E39 5.59 673.5

E40 5.72 495




E17 5.45 1286 E18 5.48 1460 E19 5.52 445 E20 5.35 1474 E21 5.75 1613 1
E22 6.07 1717 0 E23 5.66 3608 E25 5.32 7623 2 E27 5.72 2669 1 E28 5.72
1850 1 B2O260994554058 1 E30 6.17 2922 2 E31 5.65 1449PPT/HE3®9H5886 2345 3
E36 5.76 1910 4 E38 5.51 253 E39 5.59 _25_3.5 E40 5.72 495 WO 2009/ 115547
PCT/ EP2009/ 053186 -98 Pam |ID pEC50 % Efficacy type E42 5.56 5135 E43
5.70 1675 2 E44 6.18 3432 E46 5.99 1455 E47 5.82 697.5 E48 <5 E52 <4.52
E54 5.64 2602 2 E55 6 28 1772 4 FES7 5 97 3236 3 E58 6.47 4420 E59 6.61

2752 4 E60 6.55 2717 0 |E61 7.07 3349 E62 Pamw %157 4
ID pECso | % Efficacy| type
E42 5.56 5135
E43 5.70 1675 2
E44 6.18 3432
E46 5.99 1455
E47 5.82 697.5
E48 <5
E52 <4.52
E54 5.64 2602 2
E55 6.28 1772
E57 5.97 3236 3
E58 6.47 4420
E59 6.61 2752 4
E60 6.55 2717 0
E61 7.07 3349
E62 7.52 4157 4
E63 7.22 1917 4
E64 6.28 3401 4
E65 7.15 2905 4
E66 6.62 3710 4
E67 6.35 3318 4
E68 6.98 4466
E69 6.49 6312
E71 6.21 2223 4
E72 6.47 4948
E73 6.87 2850 4
E74 7.14 3825 4
E75 6.73 5421 4
E76 6.39 2294
E77 7.40 3385 4
E78 6.51 5581
E79 5.90 2450
E108 5.87 2048
E114 6.82 3808
E115 6.80 3934
El16 5.53 3861
E117 6.72 2547 4




E63 7.22 1917 4 E64 6.28 3401 4 EG65 7.15 2905 4 E66 6.62 3710 4 E67
6.35 3318 4 E68 6.98 4466 E69 6.49 6312 E71 6.21 2223 4 E72 6.47 4948
E73 6. 87 WwO2R00015H74 7.14 3825 4 E/5 6.73 5421 4 E76 @CIEP2WOAHS31BY /7 7. 40
3385 4 E78 6.51 5581 E79 5.90 2450 E_%Q_B 5.87 2048 E114 6.82 3808 E115
6. 80 3934 E116 5.53 3861 E117 6.72 25 4 WO 2009/ 115547

PCT/ EP2009/ 053186 -99 Pam |ID pEC50 % Efficacy type E118 6.16 2576 E119

6.97 2536 4 E126 73 2331 2 E 127 6.57 2696 2 E128 6.90 994 4 E129

6.61 1307 2 E130 6.57 5521 2 E131 5.86 B7fam? | E132 6. 62 4284 2 E133
6.44 4328 4 E134 3. 9% 252§E%50 E'L%Eﬁi&gy 48?}%)e4

E118 6.16 2576

E119 6.97 2536 4
E126 5.73 2331 2
E127 6.57 2696 2
E128 6.90 994 4
E129 6.61 1307 2
E130 6.57 5521 2
E131 5.86 3760 2
E132 6.62 4284 2
E133 6.44 4328 4
E134 5.98 2526 2
E135 6.26 4874 4
E136 6.81 4015 3
E137 6.98 2415 4
E138 6.53 3859 2
E139 6.49 3462 2
E140 5.79 2873 2
El41 5.86 961 2
E142 6.74 2094 4
E143 6.04 1367 4
E144 5.53 4417

E145 5.61 2103

E146 ~6.44 2051

E147 6.72 2825 3
E148 6.28 4247

E149 5.86 1765

E150 6.38 1947 2
E151 7.42 2064 4
E152 6.61 1665 2
E153 6.25 1790 2
E154 6.66 1824 2
E155 7.54 3139 1
E157 542 492 2
E158 5.86 328.5 1
E159 5.76 592.5 1
E160 5.67 1612 2




E136 6.81 4015 3 E137 6.98 2415 4 E138 6.53 3859 2 EI139 6.49 3462 2 E
140 5.79 2873 2 E141 5.86 961 2 E 142 6.74 2094 4 E143 6.04 1367 4 El44
5.53 441'wWAkdw/B581 2103 E 146 -6.44 2051 E 147 6. 72 2823/EP200804886. 28
4247 E149 5.86 1765 E150 6.38 1947 2_
E153 6.25 1790 2 E154 6.66 1824 2 E15
5.86 328.5 1 E159 5.76 592.5 1 E160 5.67 1612 2 WD 2009/ 115547

PCT/ EP2009/ 053186

51 7. 42

2064 4 E152 6.61 1665 2

7.54 3139 1 E157 5.42 492 2 E158

E162 5.54 623 1 E]
6.21 1682 2 E168 ¢

type E161 5.88 1095 2
3 1 E166 5.63 589 1 E167
E170 7.40 1768 4

-100 Pam 1D pECha % Ffficacy

163 5.60 1202 4 EI165 6| 6@a37
- 4 126QE¢,, E199mady L 1ahe
El161 5.88 1095 2
E162 5.54 623 1
E163 5.60 1202 4
E165 6.68 1373 1
E166 5.63 589 1
E167 6.21 1682 2
E168 6.29 1260 2
E169 6.53 1154 2
E170 7.40 1768 4
E171 6.30 1652 4
E172 6.52 2517 2
E173 6.39 3328 2
E174 6.79 1996 2
E175 6.26 1924 4
E176 7.57 2773 4
E177 6.66 1444 2
E178 7.44 1217 4
E179 7.01 1760 1
E180 6.52 2262 2
E181 6.29 2075 2
E182 6.48 1176 2
E183 7.57 717.5 1
E184 6.59 1324 2
E185 6.33 3341 2
E186 5.99 3867 4
E187 6.65 2023 2
E188 6.65 2505 2
E189 6.20 2035 2
E190 6.40 2937 2
E192 5.80 397 1
E193 ~5.52 327

E194 5.30 1191

E195 5.44 1856

E196 6.04 1286 2
E197 5.75 1803 2
E198 5.73 808 2




E171
E175
E179
E183
E187
E192
1286
-101
E201

_6.33 3341 2 E186 5.99 3867 4

115547 PCT/ EP2009/ 053186

P8 2 E200 6.39 1920 2
72 2 E204 6.25 1557 0O

6.30 1652 4 E172 6.52 2517 2 E173 6.39 3328 2 E174 6.79 1996 2
6.26 1924 4 E176 7.57 2773 4 E177 6.66 1444 2 EL78 7.44 1217 4
7. 0IWO26@/11554E180 6. 52 2262 2 E181 6.29 2075 2 EP8Z/EP2¢18/033136 2
7.57 717.5 1 E184 6.59 1324 2 E1
6.65 2023 2 E188 6.65 2505 2 E189 6.20 2035 2 E190 6.40 2937 2
5.80 397 1 E193 -5.52 327 E194 5.30 1191 E195 5.44 1856 E196 6.04
2 E197 5.75 1803 2 F198 5 73 808 2 2009
Pam |D pEC50 |% Efficacy type E199 5. #dm21l
6.52 2069 2 E2G3 5 5§E%%”9 %Eﬁ?&%yi %7pe19

E199 5.97 2128 2

E200 6.39 1920 2

E201 6.52 2069 2

E202 5.56 2039 2

E203 5.87 1972 2

E204 6.25 1557 0

E205 6.81 2862 2

E206 6.77 2964 4

E207 5.88 1885 2

E208 6.13 1792 2

E209 6.14 1463 2

E210 6.38 1337 2

E211 6.43 1259 2

E212 6.60 1143 2

E213 6.33 909 2

E214 6.88 730.5 2

E215 6.67 658 2

E216 6.22 576.5 4

E217 4

E218 4

E219 6.57 702.5 4

E220 5.69 645.5

E221 6.68 620 4

E222 7.08 440 1

E223 6.50 603

E224 6.69 599.5 1

E225 7.00 659.5 0

E226 6.92 711 1

E227 6.34 653.5 4

E228 6.69 489

E229 6.87 680 4

E230 6.85 417

E231 7.24 606.5

E232 6.06 289

E233 ~7.53

E234 7.21 459




E205 6.81 2862 2 E206 6.77 2964 4 E207 5.88 1885 2 E208 6.13 1792 2
E209 6.14 1463 2 E210 6.38 1337 2 E211 6.43 1259 2 E212 6.60 1143 2
E213 6. 33w0Q0092115H214 6. 88 730.5 2 E215 6.67 658 2 E2P6TEP2WIBTASS 4
E217 4 E218 4 E219 6.57 702.5 4 E220;p.69 645.5 E221 6.68 620 4 E222
7.08 440 1 E223 6.50 603 E224 6.69 599.
711 1 E227 6.34 653.5 4 E228 6.69 489 E229 6.87 680 4 E230 6.85 417

E231 7.24 606.5 E232 6

1 E225 7.00 659.5 0 E226 6.92

233 -7 53 F234 7.21 459 WO 2009/ 115547

PCT/ EP2009/ 053186
6.92 391 E237 6. 34

6 289

-102 Pam | D pEC50 % Ef f Paacy
) qg)Z pECso | % Efficacy| type
E235 7.54 419

E236 6.92 391

E237 6.39 522

E238 6.24 382

E239 6.90 372

E240 6.31 628

E241 6.86 653

E242 7.02 675.5

E243 6.69 802

E244 7.50 701

E245 6.40 614

E246 6.56 494

E247 6.67 663

E248 6.97 421

E249 6.95 418 4
E250 6.98 545.5

E251 6.58 658

E252 6.71 930

E253 7.04 950

E254 7.12 662

E264 ~7.54

E265 7.43 616.5

E275 5.98 1704 2
E277 5.20 2237

E. Composition examples

type E235 7.54 419 E236

“Active ingredient” as used throughout these examples relates to a final compound of

formula (I), the pharmaceutically acceptable salts thereof, the solvates and the sterco-

chemically isomeric forms thereof.

Typical examples of recipes for the formulation of the invention are as follows:

5
1. Tablets
Active ingredient
10 Di-calcium phosphate

Lactose

5to 50 mg

20 mg
30 mg



E238 6.24 382 E239 6.90 372 E240 6.31 628 E241 6.86 653 E242 7.02 675.5
E243 6.69 802 E244 7.50 701 E245 6.40 614 E246 6.56 494 E247 6.67 663
E248 6. 9WO02009/H2549 6. 95 418 4 E250 6.98 545.5 E251 6. P8TAFB009H2HR6 6. 71
930 E253 7.04 950 E254 7.12 662 E264)537.54 E265 7.43 616.5 E275 5.98
1704 2 E277 5.20 2237 E. Conposition exarrpl es "Active ingredient" as used
t hroughout these exanples relates to a final conpound of formula (1), the
pharmaceutically acceptable salts thereof, the solvates and the stereo- 5
chemcally Tdewmric forns thereof. Tylmhﬁgl exanpl es of recipes for the

for mul atio f the |nve tion are as follows: 1. Tablets Active ingredient
5to 50 ny éneﬂunb%%rﬁ m phosphat e fy Lactose 30 ng WO 2009/ 115547
PCT/ EP2009/ BE&d86irch 103 Tal cum 10 ng ad\#@mesi um stearate 5 ng Potato
starch ad 2 fchi t] L ngr. Wt h
he cams 3 rrlgllc}ll}] x'faﬂlg b J@Sﬁ%@h@m & be\fﬁp&é&g Cv@glr %Btsarﬁ?gmgﬁnt o‘%%hg?sff‘ﬁl

i nventi dn, ¢omneands tqqplainngatp thmresqrtrmvamntm prtigglpr by the same arnount of any

of the exemplified compounds.

2. Suspension
An aqueous suspension is prepared for oral administration so that each 1 milliliter con-

10  tains 1 to 5 mg of one of the active compounds , 50 mg of sodium carboxymethyl cellu-

lose, 1 mg of sodium benzoate, 500 mg of sorbitol and water ad 1 ml.

3. Injectable
A parenteral composition is prepared by stirring 1.5 % by weight of active ingredient of

15  the invention in 10% by volume propylene glycol in water.

4. Ointment
Active ingredient 5 to 1000 mg
Stearyl alcohol 3g
20  Lanoline 5¢g
White petroleum I5¢g
Water ad 100 g

In this Example, active ingredient can be replaced with the same amount of any of the
25  compounds according to the present invention, in particular by the same amount of any
of the exemplified compounds.
Reasonable variations are not to be regarded as a departure from the scope of the inven-
tion. It will be obvious that the thus described invention may be varied in many ways
by those skilled in the art.
30



of the exenplified conpounds. 2. Suspension An aqueous suspension is
prepared for oral admnistration so that each 1 mlliliter con- 10 tains 1
to 5 ng ovoan®/uf54rhe active conpounds, 50 ng of sodi umPCamPROOPIEIIRGY |

cellu- lose, 1 ng of sodium benzoate, 5Qf)_ny of sorbitol and water ad 1 n.
3. Injectable A parenteral conposition 1s prepared by stirring 1.5 % by

wei ght of active ingredient of 15 the invention in 10% by vol une propyl ene
glycol in water. 4. O ntnment Active ingredient 5 to 1000 ng Stearyl

al cohol 3 gckmkanoline 5 g Wite petroleum 15 g Witer ad 100 g In this
Exanpl e, active ingredient can be replaced wth the sane anmount of any of
the 25 conpounds according to the present invention, in particular by the
sanme anountl.of Aaompowid dckerdimestopfbinfiule ) conpounds. Reasonabl e vari ations are
not to be regarded as a departure fromthe scope of the inven- tion. It

wi |l be obvious that the thus degcribed inventign nmay be varied in many
ways by those skilled in the a?i* 30 WO 2009/ 115547 PCT/ EP2009/ 053186
-104- dains 1. A conpound accordryg to fornul a RL R2 NONI I R5-Ak
\' R NNRa 5 or a stereoisonerig for\nthere efpin R is
unsubstituted phenyl; unsubstituyed behzodi oxan- 6- y=—uR3ubstituted 10

pyridinyl; or phenyl orFE9T1 th {ﬂ 2 or 3 substituents
Qs \&Lonethyl,
| y

selected fromthe group consistin
trifluoromethoxy, C1.3alkyl, Cl.3alkyloxy] Cl.3al kykexyd _3al kyl,

Cl. 3al kyl am no, C3. 6c¢cycl oal kyl , .
5

or a stereoisomeric form thereof, wherein

R' is unsubstituted phenyl; unsubstituted benzodioxan-6-yl; unsubstituted
10 pyridinyl; or phenyl or pyridinyl substituted with 1, 2 or 3 substituents selected
from the group consisting of halo, trifluoromethyl, trifluoromethoxy, C;_salkyl,
Cisalkyloxy, CialkyloxyCisalkyl, C;salkylamino, Csecycloalkyl,
Cscycloalkyloxy, Csecycloalkylamino, (Csecycloalkyl)C, salkyl,
(Csscycloalkyl)Csalkyloxy, and (Cs.scycloalkyl)Ci.zalkylamino;

15
R’ is hydrogen, halo, C;.alkyl, Calkyloxy or trifluoromethoxy;
R’ is hydrogen, halo, or trifluoromethyl;
R* is hydrogen, or halo;
R and R® may form a radical -OCF,-O-;
20
Alk is straight or branched C;¢alkanediyl or C,salkenediyl;
R’ is hydrogen, hydroxy, C;.alkyloxy, halo, R°R'N-C(=0)- or R*-0-C(=0)-;
R’ is Cysalkyl, Cascycloalkyl or (Cs4cycloalkyl)Cisalkyl;
25 R’ is hydrogen or C;_alkyl; or
R’ and R’ form pyrrolidinyl or piperidinyl each optionally substituted with hy-
droxyl;
R® is hydrogen or C;_alkyl;
30 or a pharmaceutically acceptable addition salt or a hydrate or a solvate thereof.

2. The compound according to formula (I) according to claim 1 wherein
R' is unsubstituted phenyl; unsubstituted benzodioxan-6-yl; unsubstituted
pyridinyl; or phenyl or pyridinyl substituted with 1, 2 or 3 substituents selected
35 from the group consisting of halo, trifluoromethoxy, C;_salkyl, C;_salkyloxy,



C3. 6¢cycl oal kyl oxy, C3. 6cycl oal kyl am no, (C3.6cycl oal kyl ) C1. 3al kyl ,

(C3. 6cycl oal kyl) C1. 3al kyl oxy, and (C3. 6cycl oal kyl ) Cl. 3al kylam no; 15 R2 is
hydr ogen,wbabe/11&473al kyl , CL1. 3al kyl oxy or trifl uoronet IROIYEP200R®53186
hydrogen, halo, or trifluoronmethyl; R4_{s_hydrogen, or halo; R2 and R3 may
forma radical -OCF2-O; 20 Alk is straight or branched Cl. 6al kanedi yl or
C2_6al kenediyl; R5 is hydrogen, hydroxy, Cl.3al kyloxy, halo, R6R7N- C(=0) -
or R8-O C(=0) - R6 is Cl.3al kyl, C3.6cycl oal kyl or

(C3. 6cycl oal kyI ) GLakyldxyC; :26y1RZ jaskyharoinog€nscoclo@ky3 &k kapicloatkyld®y, and R7
form pyrrolidinyg,, yclaamﬁrammdwt ?gbalﬁpﬁ)cpﬁﬂiﬂlx@mtdaw)@q3ar14<§16x§1y-
droxyl; R8 is hy dr ctﬁen 0{ ) j&/ larnn or a pharnmaceutically acceptabl e
addition salt or™§ v are FE VA t hereof. 2. The conpound accordi ng
to fornmula (1) according to cI aim 1 wherel n R is unsubstituted phenyl;
unsubst i3t ut ed Rieishaldi Ox aatkyd; @1 sallytsghstitifludredhethpyyi di nyl ; or phenyl or

pyridinyl subsgi t stituents sel ect ed 35 fromthe
ers? g¥‘ﬁhl ort ifRloronét

group consi sti uor onet hoxy, CI.3al kyl, CL1.3al kyl oxy, WO
2009/ 115547 P(#Q ll%%%f@@? §§§?§f8 105 C1. 3al kyl oxyd 3al kyl, CL.3al kyl ani no,

C3. 6¢ycl oal kyIR g Royey Bamaegdiegl -O3-@syci oal kyl ani no,
(C3. 6cycl oal kyl) C1. 3al kyl, (C3. 6cycl oal kyl) Cl1. 3al kyI oxy and

(C3. 6eygy oal kyAM;s%ng% L164 6, FahSalipba, %\ﬁe CL. 3al kyl oxy or

trifluoromnethox i s hydrogen, or tr uor orret hyl; R4 is

hydr ogen, or ha;o R2 and R3 may forma radic -OCF2- 0O 10 Alk is

strai ght or brRnisihedrogen. Gaiteanedi yikybrxychalgak Ne@(j@)‘-ORB i&Chydr-ogen,

hydr oxy, Cl. 3aqu<1¥|(9>§Mkylh€|3&ycB@RzII\bQC”@ yel@dlk R QuyEO) -3 R6 is CL. 3al kyl,

C3. 6cyc| oal ky 8}% BLYL Cl 3al kyI R7 is ydr ogen or Cl. 3al kyl ;
or and rro y’I

ridin h optional |
Substi tiot o0 \M- ha F%PWO lﬁgy W&@féﬁ%gmn@i}r %&stﬂu it hy-
phar maceuti cal | ydrasyiEpt able addition salt or a hydrate or a soI vat e
t her eof . R® is hydrogen or C,_salkyl;

or a pharmaceutically acceptable addition salt or a hydrate or a solvate thereof.

20 3. The compound according to formula (I) according to claim 1, wherein
R' is unsubstituted phenyl; unsubstituted benzodioxan-6-yl; unsubstituted
pyridinyl; or phenyl or pyridinyl substituted with 1 or 2 substituents selected
from the group consisting of halo, trifluoromethoxy, C;_salkyl, C;alkyloxy,
CisalkyloxyCi salkyl and C,salkylamino;

25
R’ is hydrogen, halo, methyl, methoxy or trifluoromethoxy;
R’ is hydrogen, halo, or trifluoromethyl;
R* is hydrogen, or halo;
R? and R’ may form a radical -OCF,-O- in the 3,4-position;
30

Alk is straight or branched C;¢alkanediyl or C,salkenediyl;

R’ is hydrogen, hydroxy, C;_alkyloxy, halo, R°R'N-C(=0)- or R*-0-C(=0)-;
R’ is Cpalkyl, Cascycloalkyl or (Cs4cycloalkyl)Cialkyl;
35 R’ is hydrogen or Cjalkyl; or
R’ and R form pyrrolidinyl optionally substituted with hydroxyl;
R® is hydrogen or C;_alkyl;

or a pharmaceutically acceptable addition salt or a hydrate or a solvate thereof.



20 3. The conpound according to formula (1) according to claim1, wherein
R1 i s unsubstituted phenyl; unsubstituted benzodi oxan-6-yl; unsubstituted
pyri di nylwoanoyphessyl or pyridinyl substituted with 1 or PRTHPREMISIIEANt S
selected fromthe group consisting of _(fjb%l_o, trifluoronethoxy, Cl.3alkyl,
Cl. 3al kyl oxy, Cl_3al kyl oxyd _3al kyl and Cl1_3al kyl am no; 25 R2 is hydrogen,
hal o, nethyl, nmethoxy or trifluoronmethoxy; R3 is hydrogen, halo, or
trifluoronmethyl; R4 is hydrogen, or halo; R2 and R3 nay form a radical

-OCF2-O it hﬂl&%ﬁﬁ héddRding &Pfonklal (B) &bé@inghd cRimhr amekad

Cl. 6al kanedi ylpog : %@r%ﬁk_é’ 10xa§2%§§§§¥%§?%§ﬁgﬁﬁﬂ{£% %@%&Eﬁdﬁﬂlg?y

hal o, R6R7N- C(=Q) - or,. = ;
(C3. 6cycl oal kyl )Eed3gihd, pr 2 sepspipepts &e TR and R7

f orm pyrrol i di nyhetbpt cthyhinioghasybethiyl andethyiantindiydr oxyl ;  R8 i s hydrogen or
Cl. 4al kyl ; or a pharmaceutically acceptable addition salt or a hydrate or a

sol vate thereagj:. /115 : -106 4. The conpound

according to %;%Y‘\?%‘%g%? héiéoé%ﬁ%ﬁﬁ&&l@ﬁ?@f@%@@%\?&%&% h R is unsubstituted
benzodi oxan- 6-5/| s hyfoges thalo, ped preesthyl : or pyridinyl substi- tuted with
1 or 2 substi tRieinhgdwgteatddlof r om t he group consisting of chloro, methyl,

ethyl, met hoxygiim® ARdrRtykalfinOCE,(Ran kit MdiRERA; hal o, nethyl,
met hoxy. ' trifluoromethoxy; R3 is hydrogen, halo, or trifluoronmethyl; R4

i s hydrogen, or halo; R2 and R3 may forma radical -OCF20- in the 3, 4
position; 10 ks pisaightrogibinchest Cheadlpepdil C1. 6al kanediyl; R5 is hydroxyl
or RBR7TN-C(=0)-; R6 is nethyl, ethyl, cyclopropyl, cyclobutyl or

(cycl opropyl) npiilgylg,dm;?ld%?RdRsNt@@; gen or methyl; or a pharmaceutically
acceptabl e addidi on salt. ar a h -(ar’at or ,a solvate thereof. 5. A conpound
accor ding to dkabiinderibth ediaffont Sehohigy C3FBRtPDASISE - {3
- met hoxiy- 5 - (tR| B hydiogaeengethyhen g Pharamcad]cally acceptable addition salt or a hy-

drate or a solvate thercof.

5. A compound according to claim 1 selected from

- (alphaS)-alpha-ethyl-3-[[ 3-methoxy-5-(trifluoromethyl)phenyl]amino]-1-(2-

20 methyl-4-pyridinyl)-/ H-1,2,4-triazole-5-ethanol;
- 3-[(2,2-difluoro-1,3-benzodioxol-5-yl)amino]-1-(2,6-dimethyl-4-pyridinyl)-N-
ethyl-1H-1,2,4-triazole-5-acetamide;
- N-cyclopropyl-3-[(2,2-difluoro-1,3-benzodioxol-5-yl)amino]-1-(2,6-dimethyl-4-
pyridinyl)-/H-1,2,4-triazole-5-acetamide;

25 - (alphaS)-alpha-ethyl-1-(2-methyl-4-pyridinyl)-3-[(2,3,4-trifluorophenyl)amino]-
1H-1,2,4-triazole-5-cthanol;
- (alphaS)-1-(2,6-dimethyl-4-pyridinyl)-alpha-ethyl-3-[(2,3,4-
trifluorophenyl)amino]-1H-1,2,4-triazole-5-ethanol;
- (alphaS)-1-(2,6-dimethyl-4-pyridinyl)-alpha-methyl-3-[(2,3,4-

30 trifluorophenyl)amino]-1H-1,2,4-triazole-5-ethanol;
- 3-[(3,4-difluorophenyl)amino]-1-(2,6-dimethyl-4-pyridinyl)-N-ethyl-1H-1,2,4-
triazole-5-acetamide;
- N-cyclopropyl-1-(2,6-dimethyl-4-pyridinyl)-3-[[3-
(trifluoromethoxy)phenyl]amino]-1H-1,2,4-triazole-5-acetamide;

35 - 3-[(3-chloro-2-fluorophenyl)amino]-1-(2,6-dimethyl-4-pyridinyl)-N-ethyl-1H-
1,2,4-triazole-5-acetamide;
- (alphaS)-1-(2,6-dimethyl-4-pyridinyl)-alpha-ethyl-3-[(3,4,5-
trifluorophenyl)amino]-1H-1,2,4-triazole-5-ethanol;
- (alphaS)-alpha-ethyl-1-(2-methyl-4-pyridinyl)-3-[(3,4,5-trifluorophenyl)amino |-



20 nethyl -4-pyridinyl)- JH 1,2,4-triazole-5 -ethanol; -

3-[(2,2-difluoro-1, 3-benzodi oxol -5-yl )am no] - 1- (2, 6-di et hyl - 4-pyridinyl)-N
- et hyl - WO2o®/U534r71 azol e-5 -acetam de; - PCT/EP2009/053186

N-cycl opropyl -3-[(2, 2-di fluoro-1, 3- benzggli_oxol - 5-yl ) am no] - 1- (2, 6- di net hyl -
4- pyridinyl)-1H1,2,4-triazol e-5-acetamde; 25 -

(al pha$) - al pha-ethyl -1 -(2-nmethyl -4-pyridinyl)-3-[(2,3,4-trifluorophenyl)am
nol- 1H 1, 2,4-triazol e-5-ethanol ; -

(al phas) - 1- ( 2, BydiTetdibreds Baadli ny! ) - al pha- et hyl -3-[ (2, 3, 4-

(al prad) 1. (2 S BRRRCHI BTG BTSSRy G mevag

trifl uor ophenypyramyhs] F4ER,4 t232bld-5ictmodle- 5- et hanol ; -

3-[(3, 4-di f uor i i | - APy O “N-ethyl-1H1,2 4

Lo oo ﬁ)g{gn%ie)(gw ﬁ%théf'%?g%%w}%ﬁ‘?%feéﬁyc}%yﬁg?%ﬁr%ﬁbyr Cdinyl). 3 1[5

trifludronet H@Rtﬁl?@hélﬂwl]ar@m)ﬁbljf-h%ﬂml%@lﬂ «thaaely| e- 5- acet ami de; 35 -

- [ (3- chl or o- 2- | ues PRINEHIdBE-RRlok s SienPh gt B 1-IY(2 sddime iyl k- Midy et hyl - | H

,2,4-triazol e-5-acetam d -,

al phas) - 1- ( 2, 8o oY /-1 & hfiazalenyethangloha- et hyl - 3-[ (3, 4, 5-

E r: f |h ucS) ; oplheRyJ 3-?814?&1}111&31)%1?#})4{&1?]812(2!,@a—ﬂﬁnf?ﬁ?ﬁ[pﬂ(rrédizylg]\%N-.dfirlnethyl-IIF]I- Y an
a ao)-a - A - e . = 4- rrdin -o- ,4,0-1r11 uor o en am

noj pv\o 2009?13%24%%'&?“5%? ié‘g‘y -107}/ 1H1, 2, 4-tri azol e- 5- efhangl ;-

(al pha9)- al pha-2{(By2-difupi3t,bibuuzlidolétyhpryipiien(d,§dimetbyl-4-pgiddinmetAgN- 4-

pyridinyl)-1H 1 a1z l.e- 1 Y

(al phas) - 1- { 2,%ﬁ}hﬁégﬁyﬁé’%—%@%?H@P@PE’[‘“%- ethyl -3-[(3-fluoro-5 5

net hoxypheny| )awithojcid pddition galtsapd selvates therdphnol ; -

(al phaS) - 3-[ (3-chl or o- 5- met hoxyphenyl ) am no] - 1- ( 2, 6- di et hyl - 4- pyri di nyl ) -

al pha-ethyl -1H 1, 2, 4-tri azol e-5-et hanol ; - . .

3-[(3, 4-di fé-ugﬁ%ﬁpq%r'@rmﬂ)paﬁpﬁsqr-t% @QPQQWW&fWP@%QWt &Rl prexentiodiardhy | - | 1
1, 2, 4-tIr5i azol er&tpempdpsyohdes daodedksintellectual impairment disorders or discases, or
3-[(2,2-difluorg-1.3-benzodi oxol-5-yl|)am nol:1-(2 6-di.methyl-4-pyridinyl)-N
R S i e P e S A RN
and sol vat es tihgteafy o, ofdbemsfl taSconpound for the manufacture of a

medi cament for the prevention or the 15 treatnent of psychotic disorders,
intellectual inpairnment disorders or diseases, or inflammataory di seases or
di sorders, hhef@hpmaseuticghprstrasition ceMpswng Frithagpecsetcally acceptablé carrier

20 and as active ingredient a therapeutically effective amount of a compound as

(
3
1
(

claimed in any one of claims 1 to 5.

8. A process of preparing a composition as defined in claim 7, characterized in that a
pharmaceutically acceptable carrier is intimately mixed with a therapeutically ef-

25 fective amount of a compound as claimed in any one of claims 1 to 5.

9. A product comprising
(a) a compound according to formula (I), and
(b) an a7 nicotinic receptor agonist selected from :
30 — 1,4-Diazabicyclo[3.2.2]nonane-4-carboxylic acid, 4-bromophenyl ester,
monohydrochloride (SSR180711A) ;
— (-)-spiro[1-azabicyclo[2.2.2.]octane-3,5 -0xazolidine]-2’-one;
— 3-[(2,4-Dimethoxy)Benzylidene]-Anabaseine Dihydrochloride
(GTS-21);
35 — [N-[(3R)-1-Azabicyclo[2.2.2]oct-3-yl]-4-chlorobenzamide Hydrochlo-
ride] PNU-282987,

— nicotine;



ing to any one of clainms 1 to 5. 7. A pharmaceutical conposition conprising
a pharmaceutically acceptable carrier 20 and as active ingredient a

t her apeutwoabéyiisdsfiect i ve anount of a conpound as cl ai red/EPRo0RF31861€ Of
claims 1 to 5. 8. A process of preparingg conposition as defined in claim
7, characterized in that a pharmaceutically acceptable carrier is
intimately mxed with a therapeutically ef- 25 fective anmount of a conpound
as clainmed in any one of clainms 1 to 5. 9. A product conprising (a) a
conpound accor di ng—t oaf@iidiskea (1), and (b) an 0 nicotinic receptor agoni st
selected from: 30 - ﬁﬁ/{ﬁ zabi cycl o[ 3. 2. 2] nonane- 4- car boxyl i ¢ aci d,

4- br omophenyl ester, oﬁ@’drochl oride (SSR180711A) ; -

(-)-spiro[ 1- azabi cyclAIR-B2%; dmdct ane- 3, 5' - oxazol i di ne]-2' -one; -

3-[(2, 4- Di net hoxy) Be gMZ(g? g] - Anabasei ne Di hydrochloride (GIS-21); 35 -
[N-[(3R) - 1| - Azabi cycl Qf' 2. po’gt -3-yl]-4-chl orobenzam de Hydrochl o- ride]
PNU- 282987; - #siaceombiesd pnp 2089/ for 55uitamons ERp00%/ 53186t ial-ubg 8 prevent-

vareni cline; -inpeMdathy discAdRiR3eBng AMheimer"\EME308 0wy BSIyDSATRIANAEL

preparation for sinultaneous, separate or sequential uUse I'n prevent- ing or
treating di sed§edon Regiineeragtopsilisnrdy. apdesyhizoplignomynipeRate ds; At -
tention Defi cigreddidne Padkirswhts \WidohseQ HUBingtaul dBEyse, TP by RiRdbae, V@A a,

mani ¢ de- prestsi on, 5’%“ nso?' S (ilind%ease . Hunt i n(%lt n' i di sease, .Tourette's
syndrome, brai h U4 AT GPUOIG R R F TG OaPSY éagfé% ’lS%"tdue’{Pénéi"rhl%& i atric
di sordells i n wikilask of blerlmergl©syngpiessiacloflinghetlagneicgtine sldndiosesin.i ncl udi ng
jetlag, nicotine addiction, pain.



