1 Triazole oxadiazoles derivatives The present invention relates to triazole oxadiazoles derivatives, their
use as medicament and their use for treating multiple sclerosis and other diseases. 5In particular, the
invention relates to the use of compounds of formulaql: wherein Xis 0 or S; 10 denotes H, Hal, CF3,
OCF3, CN, or NO2; R2is H, A or Hal; 15Rais H, A, Ar, or Het; Rbis A, Ar, Het, OA, NHA, or NA2, Ar-alkyl,
or Het-alkyl; Halis F, CI, Br or I; 20Ais &'BeREabMamesr sTAY&Sing 1 to 12 C-atoms, wherein one or
more, preferably 1 to 7 H-atoms may be replaced by Hal, OR3, CN, CO2R3, cycloalkyl having 3 to 7 ring

carbon atomsy i NER) 7 At hELRIR RNRLHIBKEIRLBIES 3B 4ilks! ReRRdigceldichAagroups may be
replaced by 0, NR3 or Séand/or b ? -NR3CO- g NR3CO2-, - Ar) NR3CONRS3-, -CH=CH-,

by -CO-, 0-, -CONR3-,
-CEC-, group?é‘,dc;[ &,"6158 W&f@@t'egéwlﬂ%ﬂ Y %%'35/@5 ﬁépﬁa{lgﬁ%ﬁﬁ%ving 3-7ring C atoms; qis 1, 2, 3, or 4
Ardenot®s a imeadieytdictos bisatlin ereiesiedied ee afcomriviedsiobisaldaing having 6 to 3014 carbon
atoms which may be unsubstituted or monosubstituted, disubstituted or trisubstituted by a substitutent
selected from R4 and/or R5;
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wherein
X isOorS;

10
R denotes H, Hal, CF3, OCF3, CN, or NO,;

R? is H, A or Hal;

15 R°® is H, A, Ar, or Het;
RP is A, Ar, Het, OA, NHA, or NA,, Ar-alkyl, or Het-alkyl;

Hal isF, Cl,Brorl;

20 A is a branched or linear alkyl having 1 to 12 C-atoms, wherein one or more, preferably
1 to 7 H-atoms may be replaced by Hal, OR®, CN, CO,R?, cycloalkyl having 3 to 7 ring
carbon atoms, or N(R3)2 and wherein one or more, preferably 1 to 7 non-adjacent CH,-
groups may be replaced by O, NR® or S and/or by —CO-, -NR®*CO-, -CONR®-, NR*CO,-, -

()
NR3*CONR?®-, -CH=CH-, -C=C-, groups, or % or denotes cycloalkyl or

25  cycloalkylalkylen having 3-7 ring C atoms;
q is1,2,3,0or4
Ar denotes a monocyclic or bicyclic, unsaturated or aromatic carbocyclic ring having 6 to

30 14 carbon atoms which may be unsubstituted or monosubstituted, disubstituted or

trisubstituted by a substitutent selected from R* and/or R®;



2 Ar-alkyl denotes an aryl group linked to the rest of the molecule through a C1-C12 alkylen chain,
preferably C1-C6alkylen chain. Preferred Ar-alkyl are linked to the rest of the molecule through a
methylen or a ethylen group. 5Hetdenotes a monocyslic or bicyclic, saturated, unsaturated or aromatic
heterocyclic ring having 1 to 4 N, 0 and/or S atoms which may be unsubstituted or monosubstituted,

dusubstututed%raﬂhﬁmwﬁﬁe@@yé%%h@ﬁféﬁf’é'é?é&?é&fft‘a?m'&%ﬁ%w@ Bt wh#¥Rone or more CH2
groups may beaiepiesfechily 6-Os diktet chikiyl Beriates Argri@yimiddinkedkéedtie thst oé gioofmthecntmlecule

through a Clgf} gialkylemn riiain. Suafrsahp ol -Coalkylen chain. Preferred Het-alkyl are linked to the rest
of the molecule through a methylen or a ethylen group. R4 and R5 are each independently selected from

A, Hal, hydroxy, alkoxy, carboxy, carboxy- 15alkyl, Perfluoro-alkyl, Perfluoro-alkoxy, acyl, alkylsulfonyl,
sulfonyl,55027(913)29@9@@@?@69%!%5 biYidlio, sakypisstionsaiyratassot area e Aatarryrlic rNgR3)2,
-CO(NR3)2, Hfalaag 6N8$)¢©Féad/&@aa&sﬁm3n@r A ikl satutetalkdnetibsaatiemally substituted by A,

e AU G S AT R R S T

pharmaceutleéfﬂpé?cgébt%fﬁ@ﬂw&ﬁ/@'%ﬂlgk utomers, salts and stereo-isomers thereof, including
mixtures thereof in all ratios as a medicament, espeC|aIIy for treating multiple sclerosis and other

diseaseg 25N@QQ°PJQE&@§%(9FBGH%HH%ES'%@%E‘P&QH&Q%B&%@MB[%‘% -ovhargigX, R1, R2, Rb

are as above defined an%whereln 30IR vided that S no

benzo[1, 3]d|8§8'|§/|&8{?;5a By 8%%6%/‘('8?0%‘8 Be?ﬁ%%ﬁ%%& %@&rgrl'Qh%%fﬁﬁ't‘gde@yoiﬂl]gast one Methyl, F,

Cl, OMe androelévete thiugis amettHgh graugihyien group.

R* and R® are each independently selected from A, Hal, hydroxy, alkoxy, carboxy, carboxy-
15  alkyl, Perfluoro-alkyl, Perfluoro-alkoxy, acyl, alkylsulfonyl, sulfonyl, -SO,(R?),, cyano, nitro,
amino, amido, alkyl optionally substituted by a carboxy, -N(R%),, -CO(NR?),, -OR?,
(NR®*COR?®, -CO;R?, -COR?®, or Ar-alkyl or Het-alkyl both optionally substituted by A, Hal, an
acyl, alkylsulfonyl, carboxy, -N(R®),, -CON(R®),, -OR?, (NR*)COR?, -CO,R?, -COR?, -
1o
SO,N(R®),, -SO,alkyl, NR*SO,alkyl, NR*SO,alkyl, O~ )Q, or C4-Cgalkyl;
20
R® isHorA;
and pharmaceutically acceptable derivatives, solvates, tautomers, salts and stereo-isomers
thereof, including mixtures thereof in all ratios as a medicament, especially for treating
multiple sclerosis and other diseases.

25  More Particularly, the invention relates to compounds of formula I

’N@
~N

X/N

wherein
X, R', R? R" are as above defined and wherein

30 R® is H, A, Ar, or Het, provided that R? is not a benzo[1,3]dioxolyl group, or a phenyl
group being unsubstituted or substituted by at least one Methyl, F, Cl, OMe and/or OEt, if R®

is a methyl group;



and pharmaceutically acceptable derivatives, solvates, tautomers, salts and stereoisomers thereof,
including mixtures thereof in all ratios and their use for treating multiple sclerosis and other diseases. 5
The compounds of formula land related formulae aregpreferably binding on receptors for sphingosine
1-phosphate (SIP). S1P is a bioactive sphingolipid metabolite that is secreted by hematopoietic cells and
stored and released from activated platelets. It acts as an agonist on a family of G protein-coupled
receptors (GPdiharivesptivalycsicep biph dspvaitescsapitrs fimverdealtsidedtfmeo{Sibitts S1 P2, S1 P3,
S1 P4, and SRRy aleRuing Wikases gt iabalifiess atiating 9Raes: ¥iaicly Aaifpilodo oS aFelg3, Edg6
and Edg8 respectively), that have widespread cellular and tissue distribution and are well conserved in
human and rd 85?'&5%%?8'5. 15S1P is involved in a number of cellular functions such as survival,
proliferaffon and immunological responses. The compounds of the present invention are preferably acting
as S1P1/Edgheassmipimaiigisnand tidsdave ionmvaoskppessivg Betivien Reapasisiiaing leukocyte

trafficking, tering,l tes.| 1dary | ' Ing.with. cell-cell
mteractions A oy o At T (e e e N maceutica

une response.
compositionL¢HRPBATAG LTI EORRP SIRIES 2 ‘?E‘@ﬁﬁ?d?ﬂ? FIMBIRE M Bl Vet fiDAS BTY9Pbr fingolimod,
a non selective SiaRillyafdh shtexerts pradnmapasuEERSRE Bigt wipyiagokiskawshdisphateaatiepdtects in the

treatmery of %@%@91@&%’&%@#%@%%@@?@1 Plumareys, 2aps RlGAHAR Rardsen already published
using this compound: 115C):ra/ster JG Annu R%v Imm(imol 23;127-59, 2005, Rosen H Nat Rey Immunol

5:560-570, 2008 RELLH BPRFEn AR L& 49 5277 5685 HQFRECART Y AN FIEH3E: 788-795,
2006, Kappoyiflespread|ceMetapesissug4listtinatiroas! armwsh ey Brvee g iMdedr@ssde088-1089, 2006. 30
The patent aggpdigations WO 2006/131336 and WO 2004/091502 disclose other compounds active against
immunological diseases and rheumatoid arthritis. Immunosuppressive agents are further useful in a wide

variety of autoimmune and chronic inflammatory diseases, including systemic lupus erythematosus,
chronictheumtRddriae S 354hen displtasimrelintisSish ahavatsR) Beiferaliveasds, biliary cirrhosis,
uveitis and otinetudisogiber sespchsas. Ciieleniapdisedseithe loexativ i oalitis) delloatkpeiypbiggids sarcoidosis,

psoriasis, aupIRHER BRUBRIHSUNREENRS & ARUIMAINSIS SRS (HaY 65 nfbaibiig/mopathy, atopic

dermatitis and asthma. Th?ﬁ are also useful as rfart of chemotherapeutic re%slér_lnens for the treatment of

cancers, lym[SHERTSS LA TEDRTRAE S NG DRSPS IR SFFICAI% ¥BIRIRIG HERY Y A% present invention are
selective Si Ptesigoniswdtibagtchiovratiqnsaadtiwel dyisalefivttnd inorhee pesperses! EHogethenpresent

inventiqo prefesailvierap s phrRatRAUOI SoMpestRIR agaaistsy LENECSARLIRRGhdereRtds especially
having selecp\éiat}/m%\r/]% the Slr1F?§r4Edgs receptor. An S1Pi/Edgl receptor selective agonist has advantages

I preventi . . .
over current tEeraples and extends the 10therapeutic window of lymphocyte sequestration agents,
allowing better tolerability with
FTY720 or fingolimod, a non selective S1P, agonist, exerts immunosuppressive activity and

shows therapeutic effects in the treatment of relapsing-remitting multiple sclerosis. Numerous

25  publications have been already published using this compound: Cyster JG Annu Rev
Immunol 23:127-59, 2005, Rosen H Nat Rev Immunol 5:560-570, 2005, Rosen H Trends
Immunol 28:102-107, 2007, Yopp AC Clin Transplant 20:788-795, 2006, Kappos L N Engl J
Med 355:1124-1140, 2006, Massberg S N Engl J Med 355:1088-1089, 2006.

30 The patent applications WO 2006/131336 and WO 2004/091502 disclose other compounds

active against immunological diseases and rheumatoid arthritis.

Immunosuppressive agents are further useful in a wide variety of autoimmune and chronic

inflammatory diseases, including systemic lupus erythematosus, chronic rheumatoid arthritis,
35 type | diabetes mellitus, inflammatory bowel diseases, biliary cirrhosis, uveitis and other

disorders such as Crohn’s diseases, ulcerative colitis, bullous pemphigoid, sarcoidosis,

psoriasis, autoimmune myositis, Wegener’s granulomatosis, ichthyosis, Graves



higher dosing and thus improving efficacy. The invention further relates to the manufacture of a
medicament for the improvement of vascular function, either alone or in combination with other active
compounds or therapies. 15 The inventions further rgjates to the use of compounds according to formula |
in combination with immunomodulating agents for example Fingolimod; cyclosporins, rapamycins or
ascomycins, RABIM PR 8B SBRIES AN Ggt e TRSL RIS BR3P G, FK-506, ABT-281,
ASM981, rapdueryctherdPeDt@rdnycheme)fting iragtarenton cattecoyropstensics)oyetdptiosphamide;
azathioprene; methotrexate; leflunomide; mizoribine; mycophenolic add; mycophenolate mofetil;
15-deoxyspe|r ua!)ne; fliflucogol%ne valerate; de%rednate,; AIcIometasoIne _dg)a%o ionate; amcinonide;
amsacrine; aSPaF gel‘f‘lré Oél,ngi ght %ﬁﬁ@%ﬁ%ﬁjﬁ‘ﬁ PE?éSfBMé?&ES?&Sraiﬁ?S&H %; b%qg'flf?é?hasone;
betametRasoniéh dpetared peeamrariagioaa i o pibaarsoRsstamethasone phosphate sodique;
betamethasone valerate; 25budesonide; captopril; chlormethine chlorhydrate; cladribine; clobetasol
propionate; cpyisqne Acelals: aaiazal. aislannasRhemie, Gyl aRioe. daclizumaggectinomycine:
desonide; desoximetasone; o?exame_t asone; exzfmet asohe acetate; examethasone isonicotinate;
dexamethascHE e FE B AFRRS dbUMRYBIRSIeaHEhASE e pHE SR FBesRifhetfasone tebutate;
dichlorisone &¢ei4iag tleeniticklectirartydsatesepivaltmyne allochydnatieerapidscodagredadeéonide;
fludrocaisoneprRtatewihidiPYY SREAS: b RAGIRIRaRRIYaIANS; Hvsrlidid waciapippgiacetonide;

fluocinonide; fluocortolone; fluocartolone hexanoate; fluocortolone pivalate; fluorometholone;
quprednideng'%%%rtg?é!nﬁbﬁ[bdatggﬁé"}?lr(%'i%gqé(fa&é'mcitabine chlorhydrate; halcinonide; hydrocortisone,

hydrocortisone acetate, hydrocortisone butyrate, hydrocortisone hemisuccinate; melphalan;
meprednisongie HvenasaapiapLringeMethylprednisel e Tneshiiprednisalenimpestatenneethylprednisolone

hemisuccinalg; misepiosiol: MAromenat a3 mycoBhena A MOtEll parameltsspne.BRetate:
prednazoline, prednisolone; prednisolone acetate; prednisolone caproate; 5 prednisolone
metasul®benzoate sodique; prednisolone phosphate sodique; prednisone; prednylidene; rifampicine;
rifampicine sobkguesrtémiofints: thlatedamioke pskiofepaptinode eialgpiitadatefptriandiinalomeinti@mcinolone
acetonide heisyrRIARUIRBSIIORS REaIANNe: tiBmEacasgiRrRIaB-IHAREIBolone hexacetonide;

immunosuppressive monoclonal 5antibodies, e.g., monoclonal antibodies to leukocyte receptors, e.g.,
MHC, CD2, CESSTHHE: B CHRPEM B S ChABIT B s 4 REE by SHEIRIRPARGS; 'S itker
immunomod&Bio?$ tdyhadhdepernay T4 AAP1@; ydestheethdrepimy aitbfieukeieipkmidse.g. mAbs or low
moleculry wejghiépRbipRanRsdBcidingprsiecHitAbiagaRIsEn aethMbArfiiRg oS sRIeH@d composition
s with Cyclosparin, e Fi500.APREYEIn, A0 GV diRRaSii aRamyciapd dgfdngolimod. The
triazole oxadiazole erivatives a(’:cord?ngyt_g ?o_grmula’l an related ormulae m%y 0e pfepared from readily
available staflFi§mSERNASIAGRGAE BIGINRTNAG R BFAFTRE RSER 2HPPPoBERINIRIEINR will be appreciated
that where tytmstikiorabr efesiteok et iprisib carditétnadihasohb; teaatiethieonparaiates, time, moles of
reagents, solygnis.HGshALIBR B AlBREHIRRER YIRS fqk ARphR HasshyigssRtherwise

stated. Optimum reaction conditions may. vary with the particular reactants or solvents used, but such

| h th
conditids calf B YULEHRRERHY Y BE 8?1%Lﬂi@%f*fﬁt?né'%%bh”ﬁhﬁOPoeﬁ?ﬁ?é RipeimalE SRR dures.
20The followatgtalsheetizaintisyelenhaspbeatide| pyierapinectavlinmabetontinaqyagacdreite(hour), g (gram),
(L (!:lt_er), lrr;g (m%&gr?aﬁswaa@@w@&b; M AMiGRsBRALREL SRt @@k@m@:}l!ﬁgune(&ﬁuimt@r};; m)mXICN
millimaole), m miliimaolar D. eltin oint eq ulvatlent), mL._ (mililjter icroliter),
(aantonies SR s B e R B oy, CE2Z
25(carbobenERAtecISCPsigeRt ApARER] SRIBRANSHS) I BOB¢deRifePiaias FROMAAHAIF CH3CN

30 fluclorolone acetonide; fludrocortisone acetate; fludroxycortide; flumetasone pivalate;

flunisolide; fluocinolone acetonide; fluocinonide; fluocortolone; fluocortolone hexanoate;
fluocortolone pivalate; fluorometholone; fluprednidene acetate; fluticasone propionate;
gemcitabine chlorhydrate; halcinonide; hydrocortisone, hydrocortisone acetate,
hydrocortisone butyrate, hydrocortisone hemisuccinate; melphalan; meprednisone;

35  mercaptopurine; methylprednisolone; methylprednisolone acetate; methylprednisolone
hemisuccinate; misoprostol; muromonab-cd3; mycophenolate mofetil; paramethasone

acetate; prednazoline, prednisolone; prednisolone acetate; prednisolone caproate;



(acetonitrile), c-hex (cyclohexane), DCC (dicyclohexyl carbodiimide), DCM (dichloromethane), DIG
(diisopropy! carbodiimide), DIEA (diisopropylethyl-amine), DMF (dimethylformamide), DMSO
(dimethylsulfoxide), DMSO-d6 (deuterated dimethylsglfoxide), EDC
(1-(3-dimethyl-amino-propyl)-3-ethylcarbodiimide), ESI (Electro-spray ionization), EtOAc 30(ethyl acetate),
Et20 (diethylRE898I5ORASHNERRA IS MO EOHRHST G IMERIRNG RICPHBIG TP AGRS: |grednisone;
(dimethylamiprediiilideBiridaalpidme: bifpymidimasyltioys;neetolitene ek ide thivk athiotepziLitrocortol
hexafluorophgsphate)akBhGolei HhaRerBIREES AN ABARS fRMEN B Ok A2roRRPanol), K2CO3
(potassium carbonatF , L thgu[d Chromato aﬁgggé M@%}N Acetonitrile), MeOH %tﬁ]anol), MgSO4
(magnesiom A8 AU AL BTG | AEaie A Ry T e ER SRR 4. Methoey 2, 3,
6-trimetHy|beiiidadigford), WIPERREGINEReJieN HERB Y sugikapitis arboMiie), PRB AR sedum
borohydride)ciy igDdé;raethy| Bnoopaoling)4 SNy Bobiusi eailviggeticr Bese nanaadnRQia(gipenoxyacetate),
PyBOP(r) (benzotriazole-1-yl-oxy-tris- rolidino-ph nium.hexaflu hate), RI (room
temperatu re)%,oé}%éﬁﬁ’ti%%' %lénﬁé ,ﬁ%_lgrgtg I%JIr acjrﬂ%glg ne?t@aggqlpgn%%?% 3_&_ %RBQ&SBW
(2-(1-H-benzBRig2drEe et 1?@',@?@?&%'@31%5?6%iﬁ’h‘?‘%’t’?ﬁﬁﬁ?ﬁ Yt Ntaeon3ipicRiRIEHIPR), TEA
(trifluoroacetimapichifidi-E Wttt Gyvyatiaftinai JF HE06, (Rbimi.ciyer Ahpmatograahy)rdpgdriditraviblet). 5 The
compoypds ¢figyRRtign have been named according to the standards used in the program "ACD/Name
Batch" from Advanced Chemistry Development Inc., ACD/Labs (7.00 Release). Product version: 7.10,
build: 15 Sep 2003. 10Depending on the nature of X, Ra, Rb, R1 and R2, different synthetic strategies
may be selecteel tfigzatreoxpditratesdefivdlivgsorasdsivbtorfaumalp Anad-eskaded fomwAaaendn BRe process

illustrated in Hheptpbavwing sehpmesidth SdHiRylanshRe @iegasmyRItie§arddnibesdrsaiption.
Compounds of formula |, wherein X is_defi sOorS,canb ined analogously. 15ln general, the
raze o o SAREE It WRBEARTC A RS 3 Bleef AT PRI R0

prepare frofif 3P aosipyes sERang HeaRliargents RIVeristhig A eivars aRenBtResmaEcially available
they may be @gnepitoes day steonbard sy ntiaioteainsgseted I@pfotawnagotemesabitieth oty eag procedures

described hefainalelif e eX AR SBYN ORsSRIYRL IRPESRAMERURPRL LR AhifRyTy @ land related

formulae. 20 The gro_cess for the preparation of compounds of formula | and related formulae, wherein X,
Rb, R1 and RS"878 HifiTdD N8 ARG UNS SoYiNEd RN BQFEMEE is also object of the invention. More

Preferably compounds of formula | and related formulae can be obtained in a 2-step protocol as outlined
in Schegoe larhe following abbreviations refer respectively to the definitions below:

aq (aqueous), h (hour), g (gram), L (liter), mg (milligram), MHz (Megahertz), yM (micormolar)
min. (minute), mm (millimeter), mmol (millimole), mM (millimolar), m.p. (melting point), eq
(equivalent), mL (milliliter), yL (microliter), ACN (acetonitrile), BINAP (2,2’-
bis(disphenylphosphino)-1,1’-binaphthalene, BOC (tert-butoxy-carbonyl), CBZ

25  (carbobenzoxy), CDCI; (deuterated chloroform), CD;OD (deuterated methanol), CH;CN
(acetonitrile), c-hex (cyclohexane), DCC (dicyclohexyl carbodiimide), DCM
(dichloromethane), DIC (diisopropyl carbodiimide), DIEA (diisopropylethyl-amine), DMF
(dimethylformamide), DMSO (dimethylsulfoxide), DMSO-dg (deuterated dimethylsulfoxide),
EDC (1-(3-dimethyl-amino-propyl)-3-ethylcarbodiimide), ESI (Electro-spray ionization), EtOAc

30 (ethyl acetate), Et,O (diethyl ether), EtOH (ethanol), FMOC (fluorenylmethyloxycarbonyl),
HATU (dimethylamino-([1,2,3]triazolo[4,5-b]pyridin-3-yloxy)-methylene]-dimethyl-ammonium
hexafluorophosphate), HPLC (High Performance Liquid Chromatography), i-PrOH (2-
propanol), K,COj; (potassium carbonate), LC (Liquid Chromatography), MeCN (Acetonitrile),
MeOH (methanol), MgSO, (magnesium sulfate), MS (mass spectrometry), MTBE (Methyl

35 tert-butyl ether), Mtr. ( 4-Methoxy-2, 3, 6-trimethylbenzensulfonyl), MW(microwave), NaHCO;
(sodium bicarbonate), NaBH, (sodium borohydride), NMM (N-methyl morpholine), NMR

(Nuclear Magnetic Resonance), POA (phenoxyacetate), PyBOP® (benzotriazole-1-yl-oxy-tris-



Scheme la The first step consists in the coupling of an amidoxime of Formula (I) with a carboxylic acid of
Formula (111), wherein Rb, R1 and R2 are defined as above. General protocols for such coupling are
given below in the Examples, using conditions and mgthods well known to those 5skilled in the art to

prepare an O-substituted amidoximes (V). Standard co#fling agents, such as but not limited to EDC,
HATU, TBTWPYERHIBO REesPBPubmduaAtRRAERtatan the(fsraBdemprastiHicy dridadertien ek pyridine,
TEA, DIEA, [SFE dnlid shatebietsahien BBITH &5(DBMenxQhyzoldHA -gh)-DNB.3dthateatpduatmientising from
20C to 50C, Qi?éﬁ&é@b@r‘éf%?%l@m%%ﬂ%ﬁveS%M Dot e RIE TR A dRorfNsRINREiEly, @
carboxylic agﬁ}?nenvatlveh/l (e}.ﬁg. ac’{l cmc{)r@le 11]]a can be coupled with the amidoxime (I1), using
conditions ardH&AGEIS NI RINIIR MY thd< YR8 E Hh the art, in the presence of bases such as TEA,
DIEA, NMM in a suitable solvent such as MeCN, DCM, THF or DMF, at a temperature rising from 20C to
50C, preferalyeabrassin@appraiitieh Fokaieuw hakks scdorditg ROME QatddidSaamend. 15Scheme 2
The corresponding s ‘ uf not limited to lithi odi rp i of 20the
carboxylic ac?régé{% %lbg-/k%mﬁ el aﬁoﬁ; /3\(s§]gacptéo®d pree?]I ee%é{gn -VseE sntq%ﬁe%cér%:%%ﬁi%%ﬁ%). Salts can be

, can be alternatively u:
activated Witlﬁ{?{‘?ﬂ?&gymf&?ﬁﬁ'&fé A foRHikimbPaRFE Yy pically at -40C, and then react with an
amidoxime (IlI), affording O-substituted amidoximes (IV) (Scheme 3). 8 Rb (111b) ONa(lV) H2NA Ra

10  Depending on the nature of X, R?, R®, R' and R?, different synthetic strategies may be
selected for the synthesis of compounds of formula | and related formulae. In the process
illustrated in the following schemes, R?, R®, R" and R? are as above defined in the
description. Compounds of formula I, wherein X is defined as O or S, can be obtained
analogously.

15 In general, the triazole oxadiazole derivatives according to formula | and related formulae of
this invention may be prepared from readily available starting materials. If such starting
materials are not commercially available they may be prepared by standard synthetic
techniques. The following general methods and procedures described hereinafter in the

examples may be employed to prepare compounds of formula | and related formulae.

20
The process for the preparation of compounds of formula | and related formulae, wherein X,
R? R° R'and R? are defined as above, and as outlined in Scheme 1, is also object of the
invention.
Scheme 1
2 R’ ;
Ra R2 R1 R N R2 R
)\ @ N, . N N base, solvant @N'N\‘N
HN SN + N~ °N coupling agent >=gi .
| — b
OH Rb# OH polar solvent R © A, presence or R"WO\
(In presence or ] absence of MW N_ N
" o absence of a ) /N N
(i base HZN—< 0] R
25 R

More Preferably compounds of formula | and related formulae can be obtained in a 2-step
protocol as outlined in Scheme 1a:
Scheme 1a
30



Then the second step consists of the cyclization and dehydration of the 0-substituted amidoximes (V) to
form triazole oxadiazole derivatives of formula land related formulae. Protocols are given below in the
Examples, using conditions and methods well know tp those 5skilled in the art to prepare oxadiazole,
such as thermolysis at temperature rising from RT to 150C, typically 150C, using possibly a microwave
reactor, for a time comp}fed t;@tween 15 minutes 24 hours, preferably f%r 30 min, in a suitable
solvent such as A yridine, IEMEwema V e Offwo selianrtssich ﬁ\@ld@e/ACN in the
presence or neiofa base r\aerlE'ﬂ TEA, or tetra %mmé?]ﬁiwmond lternatively, ester of
formula (V), WherelﬁHRb R1, g{@ are as aboveRiefineéd in the description, cafl be\dimectly
transformed intgigompound o for ula | and related formuI%y@ by thermolysis at tempera&f‘rlsmg from
RT to 180C, typically 180C, usiiy possibly a mlcrovJavm;reé(ctor for a time compriséd between 15
minutes and 24 hours, preferably for 30 15 min in a microwdVe, in a suitable solvent such as ACN, THE,

toluene, PyrqumaefaraMEdlfoﬂé’@tgﬁHrmé)Eém&@Bf%térﬁ!d@k@uﬂé &w&mé%@l\wméi&arswﬁmof a base,

such as but n I|m|t COo3 hem Sche om oun 0 a | and related
formulae, Whertln Rvﬁnelﬁein 9{dlwgza rzﬁf?e|Q d%ﬁ‘e ggnasoca g\E;eov%an ngrco%r\(?er eé f[f%r aﬂébnatlve

compounds @W%ﬁqéwﬁ%’%{%'@d%EPS’@,‘RAﬂ*?eF@IH%OF@“CF?B apd MRIHoR2 Wk e heSthove,
employirlg suikibleintter aanversigmd @clDHguastured knalinss &l e iStandskdd leshpitbegatt2 5Typically,
when Ra is apanzyalGRainerpased kforiste, (@hebe i anamediird aipcanipound of Formula

(Ib), wherein Ra is a benzyl amine, as illustrated on Schemes. It can be first be fransformed into the

corresponding§3EEN 9 Itﬁ’}?ﬁ?psé"(rbfs\ﬁwwgaﬁ%e%ﬁéamw A ARSI 355" &fording
compounds GGG, (ThiFveinédm X, sRempdaiRile Rsh®feont RRIdeedbedinudferstivet/ew¢®cheme 5).

Alcohol (la) qamis@amgliz&cbif&p hegre i@ RN e iR i ehvéIgin:sasiiie asivvedikamun to those
skilled %thegart sugh as butlpagt limited to \g rh%(gdau n con I|f|0ns or the.use of Mn%z as oxydative
t

agent, as illu gn ganrpl%ﬁog re uc ive a%?ﬁé)t)fbnﬁeo he Cr rﬁ%%ur'%‘éc' 8??0rmu?a?ld) with a
suitable 5amid HN(W??ZP%?H@%MSS%?&Qd}rﬁﬁﬂ'&cﬁlﬁ‘i%éﬂ’?h‘@é iEEA A INMAHE &nd wherein
X, Rb, R1, R%amdd%almetdeﬁmadMs@h@@MSﬂHEm@&EOﬁ@nmmdﬁmfrEmgmndm goyonbierein Ra is
defined as algve, Gk LGRBHYE Ué(t@r\éa’f@l%'?eWH&% RePERRASA By 5iRsidchwypEhetic techniques

well known to those sk|IIe in the art. plcally it can be prepared according to Scheme 6 by addition of

hydroxylamine into
15 Scheme 2

A RY
2 R HN N N,
X | A
Ny COCl),, DMF, DCM @ N, Il =
NN (COCI, RN (I " o
Rb>_§/-»0H Rb#Q DIEA, MeCN 4
0

The corresponding salt (lllb), such as but not limited to lithium, sodium or potassium salt, of
20  the carboxylic acid (lll), can be alternatively used to prepare an O-substituted amidoximes
(IV). Salts can be activated with isobutylchloroformate at low temperature, typically at —-40°C,

and then react with an amidoxime (ll), affording O-substituted amidoximes (IV) (Scheme 3).

Scheme 3



a solution of the corresponding substituted benzonitrile of Formula (V1) in a solvent or a mixture of
solvents, such as EtOH, water, at a temperature rising from 20C to 50C, 15preferably at room
temperature, for a few hours, e.g. one hour to 24 h. gcheme 6 Ra H2N)*: OH (VI) (I) The method for
preparing the compounds of Formula (Il) selected below: Methyl

4-[amino(hydroxyimino)methyl]-2- fIuorobenzoaieE"ﬂﬁ\%‘tl’s(ﬂ‘i?'\j A0e

4-[amino(hydroxyimino)methyl]-3-fluorobenzoate; Me)%yl 3-[amirdhye oxylmlno)methyl]benzoate
earhok imidamide; 2,65Nifl yoro-N- hy Réhgenecarboxi m idam ide; 10
2-Fluoro-N,4-dihydroxybenze

@‘ arbeximidamide; ter-Biityl >—Sﬁ
3- {44ammo(hydroxylmlno)metylfl 3-methoxyphemdlpropanoate; tert—@utyl
3-{44amino(hydroxyimino)methy&1-3-nrethylphenyllpropanoate; N-H droxy H-indole-5-carboxamidine;
5N'-hydroxy-1H-indole-5-carboxi \%§ﬁ1ldewﬁ4am|no(hydroxylmlno)rﬁe?thyhbénzamlde tert-butyl
{44amino(hydroxyimino)methylibenzyllcarbamate 4-(aminosulfonyl)-N'-hydroXybenzenecarboximidamide

N'-hydroxy-1ihindagalassneatioxinidanidacl QNiRydrondda Haasra o dattdfuted
N*- hydroxy -4 EH%drOXXm@\%EYCgE)?nq ﬁerzlzeo g rbo {erlglcgag]eavaweé %II forglula |.and related fqrgmulae

N'-hydroxy-3- y rox enzefiecardoxinmoami roxybenzenecarboximidamide
2-bromo-5-fl 6P /GraiXg B EalLMnBARPIBaMMRS BIEg condltlons and methods well know to those

5 skilled in the art to prepare oxadiazole, such as thermolysis at temperature rising from RT to

150°C, typically 150°C, using possibly a microwave reactor, for a time comprised between 15
minutes and 24 hours, preferably for 30 min, in a suitable solvent such as ACN, THF,
Pyridine, DMF, or a mixture of two solvents such as Pyridine/ACN, in the presence or not of a
base such as DIEA, TEA, or tetrabutyl ammonium fluoride.
10
Alternatively, ester of formula (V), wherein R°, R", R? and R® are as above defined in the
description, can be directly transformed into compound of formula | and related formulae by
thermolysis at temperature rising from RT to 180°C, typically 180°C, using possibly a
microwave reactor, for a time comprised between 15 minutes and 24 hours, preferably for 30
15  min in a microwave, in a suitable solvent such as ACN, THF, toluene, Pyridine, DMF or a
mixture of two solvents such as Pyridine/ACN, in the presence of a base, such as but not
limited to K,COj3; or NaH (Scheme 4)

Scheme 4
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20
Compounds of formula | and related formulae, wherein X, R?, R°, R" and R? are defined as

above, can be converted to alternative compounds of formula | and related formulae, wherein
X, R% R R'and R? are defined as above, employing suitable interconversion techniques
well known by a person skilled in the art.

25  Typically, when R? is a benzyl alcohol, compound of Formula (la) can be further modified into
compound of Formula (lb), wherein R? is a benzyl amine, as illustrated on Scheme 5. It can
be first be transformed into the corresponding mesyl or tosyl groups (Ic), which can then

react with an amine HN(R®),, affording compounds of formula (Ib) wherein X, R?, R®, R", R?



151-acetyl-N'-hydroxyindoline-5-carboximidamide
N'-hydroxy-1,2,3,4-tetrahydroisoquinoline-7-carboximidamide
2-ethyl-N'-hydroxy-1,2,3,4-tetrahydroisoquinoline-7-cgrboximidamide
1-acetyl-N'-hydroxyindoline-6-carboximidamide N'-hydroxy-3-(methylsulfonyl)benzenecarboximidamide
20N"-hydroxy2?8 (RHE SeAingr 28 ROy {S ARG ISN7 AlraRat Bk Afidntiddized into the corresponding
N'-hydroxyfueddeidrdaapxisinderondeiod's e engwibhb ithdetes hited b akénartlamniti@s but not limited
3-(aminosulfenyyN:-BYIQHREERIBRS ASPRY T MR N W iPagsrinslalingransgroximidamide
255-fluoro-N'-hydroxy-2-methoxybenzenecarboximidamide _ _

N hydroxy-433 810 Ethst B AR GRS AR FARRHERR fformuia (<) with a suitable
{44amin8(hydrargiHiii meffeyiipyraipeang s formnataéb), wherein R is a benzyl amine and wherein
N'-hydroxy-4x(1kt-py/re&2ank-phasiidihen geassasboximidamide
N'-hydroxy-1H-benzimidazole-5-carboximidamide 30Tert-butyl
4-Rhydroxyamino)(imino)methy11-1-piperidinecarboxylate; tert-butyl
{34amino(hydroxyimino)methylibenzyllcarbamate; is*?’ﬁB?@‘Eérticularly described in the Examples.
Compounds of Formula (VI), wherein Ra is defined as above, are either commercially 35available or may
be prepared by standard synthetic techniqvxeuNknown to those_gKilled in the art. 11 Compounds of
Formula (lll), wherein Rb, Rirand R2 is defined aslabove, are eitherkRommercially available or may be
prepared by standarnd synthetic techniques wefl kn V\/er to those skiied in the art. Treatment of azide
derivative of Formula (VII) wherein R1 and R2 akg a% above defined with substituted alkyl acetoacetate

(VIIl) wherein Rb &Bnd R3 are as above 5defined giv ccess to functigpélized [1,2,3]-triazole of Formula

(V). This transfopmgtiqn take place in the presence ofa Oase, such ot limited to DBU, TEA,

K2CO3, EtONa or M@%Ng, in a suitable solvent such as BMF, THF, methgnokox ethanol, at a temperature

rising from OC to fOOQerany at 70C, for a few hours, e.g. one hour tg,2 gcheme 7). 10Scheme 7
|

The method for preffaring the compounds of Formula (V) selected below: Bthy .
1-(2-fluoropheny1)-5-pyridin-4-y1-1H-1,2, zolg-4-carboxylate 15is more p L@arly described in the
Examples. [1,2,3]-Ttiazole of Farmula (V) can aponified into @a{onylic acid of Formula (111) using
conditions well kno (i i aft, syghhas b imi e use of a metal hydroxide,
e.g. lithium hydroxide, sodium hydroxide or pgtgassium hydroxigetiimzissitable solvent such as THF,
methanol, ethanol or water or mixtures thereof, at atefnperature risiig

10  Compounds of Formula (Il), wherein R? is defined as above, are either commercially
available or may be prepared by standard synthetic techniques well known to those skilled in
the art. Typically, it can be prepared according to Scheme 6 by addition of hydroxylamine into
a solution of the corresponding substituted benzonitrile of Formula (VI) in a solvent or a
mixture of solvents, such as EtOH, water, at a temperature rising from 20°C to 50°C,

15  preferably at room temperature, for a few hours, e.g. one hour to 24 h.

Scheme 6

H,NOH
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The method for preparing the compounds of Formula (Il) selected below:
Methyl 4-[amino(hydroxyimino)methyl]-2-fluorobenzoate;

20  Methyl 4-[amino(hydroxyimino)methyl]-3-fluorobenzoate;
Methyl 3-[amino(hydroxyimino)methyl]benzoate;
2-Fluoro-N-hydroxybenzenecarboximidamide;

2,6-Difluoro-N-hydroxybenzenecarboximidamide;



20from 20C to 50C, preferably at room temperature, for few hours, e.g. one hour to 24 h. The method for
preparing the compounds of Formula (111) selected below:
1-(2-Fluoropheny1)-5-methyl-1H-1,2,3-triazole-4-carpgxylic acid; 5-Ethyl-1-(2-fluoropheny1)-
1H-1,2,3-triazole-4-carboxylic acid; 1-(2-Fluoropheny1)-5-(methoxymethyl)-1H-1,2,3-triazole-4-carboxylic
acid; 255-BufyFY2-htGRIPRENNSEAF§DERRIKTYAE A arboxylic acid; 5-Phenyl-1-(2-fluorophenyl)-
1H-1,2,3-triarateBdbd 3rbbiartimalbitirdxyRrfrloioneib Ay etbepypitinyGpydpdtdete? , 3-triazole-4-carboxylic acid;

1-(2-Fluorophenyl Pz RYTiiRreHatdyimma)itiara &s-demEmmen 3 ;
1-(2-FluoropherH ))KSR Edin-43ﬁ%?l ¥1,2,,3{triazo e-4-carboxyl}§}§r§%n§8t£thyl

-pYIe -trié
1-(2-fluoropher %%}Haﬂ%’-%?' i Pf,afﬁq{?%zole-&carboxylate
1-(2-Fludrophehydpry(PHrinskbiedyeariaximidamis-triazole-4-carboxylic acid;
1-(2-fluoropheyinsHyarspialyfinygtaybaMidsl , 2,3-triazole-4-carboxylic acid
5-Cyclopenty1-1-(2-flyaroph -1H-1.2 3-tri -4-car ic acid,;

5-Cyc|oprop§%l@%%§|fﬁg?%ﬁ %E?%OEWT%’%et{r@i%ﬁzﬁl}%%rr%%é% ic acid; 12
1-(2-FluoropAeATNosYiemany drsfirRezanespibpomidamids|e-4-carboxylic acid;
5-Benzyl-1-(2-Audroghiehiytipddte-b;2a8stranokerdearboxylic acid;

1-(2-Flygrophenydsairirenydigs dhidyaiy4-y1)-1H-1,2,3-triazole-4-carboxylic acid;
1-(2-Fluorophenyl)-5-isopropyl-1H-1,2 3-triazole-4-carboxylic acid; S5Ethyl
1-(2-f|uoroph’é{h%r%(-y(r%'g?ﬁ#gﬁﬁrgﬁ]‘i@fﬁeﬂfiﬁf‘fﬂf’\?—wﬂ%@gicarboxylate Ethyl

1-(2-fluorophid HErsapFritydroxymetpyl oonzentgadieximigamioiylate; is more particularly described in the
Examples. 10CaampribdsaizrsoadaxiMitanndeerein R3 and Rb are defined as above, are either
commercially,available or may be prepared by standard synthetic techniques well known to those skilled
in the art. Coﬁﬂgmr??sef Igfo Eo@mrmgérg@sl?%ﬁ%?g%ﬁﬁ%'%‘%ﬂrﬁgeand R3 are defined as above, can be

15convérted tPstErNabver 2ofpeinsds Griusmideiids, wherein Rb, R1, R2 and R3 are defined as above,
employing sutatyldroryet @B aesiamy tecbodg nesne@Hdertawimlapraigeerson skilled in the art. For instance,

[1,2,3]-triazo@_é?ﬁfﬁ_wam Bk -a\),2}ﬁﬂ@(@ié‘hgd?ciﬁé\ﬂ@nHﬁﬁé!—’?’-%é?%QgﬂG%ﬁ&’ei”to [1,2,3]-triazole of Formula
efine ic

(Vb), wherein Hal is as above, which can be further transformed by addition of amines or

I ; )
alcohols, affordmy [ 2 a ISR BERCSHRAN TP 0(vd) respectively wherein A is as above defined,
as depicted iN'SrHexe3grelivisitgny henoetapoxiadiamytbbe, G. et al Tetrahedron 1988, 44, 461.

Scheme® RRRAyBdxy-3-(1H-1,2,4-triazol-1-ylmethyl)benzenecarboximidamide
N'-hydroxyfuran-3-carboximidamide
N'-hydroxy-1H-indole-4-carboximidamide
3-(aminosulfonyl)-N'-hydroxybenzenecarboximidamide
N'-hydroxy-2-oxoindoline-5-carboximidamide

25  5-fluoro-N'-hydroxy-2-methoxybenzenecarboximidamide
N'-hydroxy-4-(2-hydroxyethyl)benzenecarboximidamide
tert-butyl {4-[amino(hydroxyimino)methyl]pyridin-2-yl}carbamate
N'-hydroxy-4-(1H-pyrazol-1-ylmethyl)benzenecarboximidamide
N'-hydroxy-1H-benzimidazole-5-carboximidamide

30  Tert-butyl 4-[(hydroxyamino)(imino)methyl]-1-piperidinecarboxylate;
tert-butyl {3-[amino(hydroxyimino)methyl]benzyl}carbamate;

is more particularly described in the Examples.

Compounds of Formula (VI), wherein R? is defined as above, are either commercially
35 available or may be prepared by standard synthetic techniques well known to those skilled in
the art.



e g NBS, Br202, CCI4N N A2NHN N N A2N 0 We) IAOH or AOLi or AONa AOH (Vvd) Alternatively,
[1,2,3]-triazole of Formula (Vc) and (Vd) may be directly obtained by the 25treatment of azide (VII) with a
halogenated acetoacetate (Villa), such as methyl 4- ghloroacetoacetate, in the presence of an amine or
an alcohol. The reaction may be performed in a solvent, such as DMF or ACN, or in the selected amine or

alcohol, AZNPPHPR@PP@J&EN%N' )aWVBeEIA For G rad R dRERTRES RPABDESHUNIERably at 50C, for a few
hours, e.g. onenhoencilR4vhilbehaeme Phe| hrepadietirtgzoia dHré eymidéio téchan (vel)vethknben1d saponified

into carboxyl{gdgglgquE Wfﬂlé'Qr(lﬂréét)r%rn(%léﬂééléH?QéW@Q}F'P&ﬁqWQ é B%@rgﬂwtﬁ%ﬁcﬁ%d'ﬁ‘é in the art,

such 25 but 1ot imied fe (e gne descibed i e SXAMPIeS I T Rl Iefhog for rearing

1-(2-f|uoﬁoph@ﬁﬁy@)isl(mmﬁﬁoztm@mwm -4,31;Biariele steEarowith Oy i iedrdnsferyplation
1-(2-f|u0roph@nyb)aée(mqwbﬁdmmwlbaﬂsd a.uzrﬁa&rm%mdl@wweréﬂixmﬁ lE’@"NﬁldJﬁ”y described
in the Exam ternativel 3 oI h e as above
defined andFIMf:) |s'<l-\é(‘%qrél é %B{[I&[f}r?s? oﬁ;[ntsrg ﬁmt% \E?laz%gg%ly frér?”l]u a( fl):%a e|n is aromatic Ar
or aromatic H'é’t“&érﬂ@ff% R Garepferabiort @e@ VGl E =0 %&tﬁﬂfzaﬂ‘@%zérs}lﬁ%‘ﬁrﬁ‘é described in

Scheme 10 and reported in Gevorgyan, V. et al. Org. Lett. 2007, 9, 2333. 15Different palladium catalysts
may bejgsed, such as but not limited to Pd(PPh32Gl4,Pd(OAC)2 or Pd2(dba)3CHCI3. Scheme 10

RA R’ R
DBU, DMF, 70°C N. NaOH, MeOH @\N’N“N
@ A Ty ——— -
— b
b R >_$'OH
o, 4
(vir) (Vi )

The method for preparing the compounds of Formula (V) selected below:
Ethyl 1-(2-fluorophenyl)-5-pyridin-4-yl-1H-1,2,3-triazole-4-carboxylate

15 is more particularly described in the Examples.

[1,2,3]-Triazole of Formula (V) can be saponified into carboxylic acid of Formula (lll) using
conditions well known to those skilled in the art, such as but not limited to the use of a metal
hydroxide, e.g. lithium hydroxide, sodium hydroxide or potassium hydroxide, in a suitable
solvent such as THF, methanol, ethanol or water or mixtures thereof, at a temperature rising

20  from 20°C to 50°C, preferably at room temperature, for few hours, e.g. one hour to 24 h.
The method for preparing the compounds of Formula (IIl) selected below:
1-(2-Fluorophenyl)-5-methyl-1H-1,2,3-triazole-4-carboxylic acid,;
5-Ethyl-1-(2-fluorophenyl)- 1H-1,2,3-triazole-4-carboxylic acid;
1-(2-Fluorophenyl)-5-(methoxymethyl)-1H-1,2,3-triazole-4-carboxylic acid;

25  5-Butyl-1-(2-fluorophenyl)- 1H-1,2,3-triazole-4-carboxylic acid;
5-Phenyl-1-(2-fluorophenyl)- 1H-1,2,3-triazole-4-carboxylic acid;
1-(2-Fluorophenyl)-5-pyridin-3-yl-1H-1,2,3-triazole-4-carboxylic acid;
1-(2-Fluorophenyl)-5-pyridin-2-yl-1H-1,2,3-triazole-4-carboxylic acid;
1-(2-Fluorophenyl)-5-pyridin-4-yl-1H-1,2,3-triazole-4-carboxylic acid;

30  Ethyl 1-(2-fluorophenyl)-5-pyridin-4-yl-1H-1,2,3-triazole-4-carboxylate
1-(2-Fluorophenyl)-5-(2-methoxyethyl)-1H-1,2,3-triazole-4-carboxylic acid;
1-(2-fluorophenyl)-5-(morpholin-4-ylmethyl)-1H-1,2,3-triazole-4-carboxylic acid
5-Cyclopentyl-1-(2-fluorophenyl)-1H-1,2,3-triazole-4-carboxylic acid;
5-Cyclopropyl-1-(2-fluorophenyl)-1H-1,2,3-triazole-4-carboxylic acid;



Azides of Formula (VII), wherein R1 and R2 are defined as above, are either commercially 20 available or
may be prepared by standard synthetic techniques well known to those skilled in the art. Typically an
amine of Formula (IX), where R1 and R2 are defineqfs above, is reacted with sodium nitrite in an
aqueous HCI solution at 0C. An aqueous solution of sodium azide is then added, keeping the temperature

at 0C, afford|h§d?i@é%°5?@6¥ﬁﬁ?érmﬂr?§ﬁ?@ﬁié')lﬁ 1(?)@)(\/??—}’&%%%@%%?%@ (IX), wherein R1 and
R2 are deflné@asab%flameﬁhaﬂﬁﬁmmmgpmdmmarnuay be prepared by standard synthetic

techniques welbknguyaio H9se@illrshin-BheRrin 4l fra-pboversslpul gsheshiswalletic methods are not
applicable for the btentlon fcom gg"h I%g\)ilrmul | and % Iated formulae, suitable methods of

preparation KKt Bhfﬁﬁ Psgﬂp Ril the e 8!.‘1‘]'&% PP Hhe pharmaceutically acceptable
cationic §altsE(§|Mdﬁ%&w@e@ﬁﬂﬂéﬁr@y@hﬁlim@ﬁtmﬁ arer@aditippriephretboyyidacting the acid forms with

an appropriateHyase2- suIb: SHYB-8py@Ienl I €O Saluent-Iypisakiases are sodium hydroxide, sodium
methoxide, sodium ethoxide, 15 sodium hydride, potassium hydroxide, potassium methoxide,
magnesium hydroxide, calcium hydroxide, benzathine, choline, diethanolamine, ethylenediamine,

meglumine, FeMetR&ATH ety RRRA Hlﬁé’@iﬂ?@%md tromethamine. The salt is isolated by
concentration to dryness or by addition of a non-solvent. In some cases, salts can be prepared by mixing

a solutigfy of ML BEIhAULE PRRIEPMPl IRrHMIRR RQRUMSIDNRERNRRIR, JHagissiuM oleate), employing

20a solvent in which the desired catlonlc salt precipitates, or can be otherwise isolated by concentration
oo scition GYATEHELG DA LTRSS ARG GUA ALY STOLELE EOISCERAE LHTOHL e | and rolated

formulae, (1)tha#y akitedvhy tneble converted to alternative compounds of formula land related formulae,
(1, (1 25and (V), employing suitable interconversion techniques well known by a person skilled in the

art. In genera} me S¥H§hoa§_|§n;%a eac nﬁébn}g r-'{j%%ld Peogr}qlé)cjf Ia I an%related formulae will

depend on the specific substltute ule an pon the rea )T( Oava of intermediates

necessary; a@‘%[]heétﬁerﬁoféﬁ%?étﬁ@l?@“&ﬁﬂﬁ@élaﬁgﬂrﬁy’lﬂwe@e"weﬁ?&]r%ry ST AR are H”%ﬂ e protection
and deprotectiananativtgisedtiidiptdrdéocesiskicihiiduetestihgnoroupss pemsongKilde meheerlag

Stuttgart, New Yiggkinl 3Rd.ands, EPﬁQQQé%Woﬁ{QSWaé‘%E’r%FEVR@s Nhe VWit B8 nBIIGEIYE iREPUPS I

Organic Synthe5|s Wiley [nterscience, 3rd Edition 199?
[1,2,3]-triazole’ of Formula (Vb), wherein Hal is defined as above, which can be further

transformed by addition of amines or alcohols, affording [1,2,3]-triazole of Formula (Vc) or
20  (Vd) respectively wherein A is as above defined, as depicted in Scheme 8, following a
protocol reported in L’Abbe, G. et al Tetrahedron 1988, 44, 461.

Scheme 8
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(Vd)
Alternatively, [1,2,3]-triazole of Formula (Vc) and (Vd) may be directly obtained by the
25 treatment of azide (VII) with a halogenated acetoacetate (Vllla), such as methyl 4-
chloroacetoacetate, in the presence of an amine or an alcohol. The reaction may be
performed in a solvent, such as DMF or ACN, or in the selected amine or alcohol, A;NH or
AOH respectively, at a temperature rising from RT to 100°C, preferably at 50°C, for a few
hours, e.g. one hour to 24 h (Scheme 9). [1,2,3]-Triazole of Formula (Vc) or (Vd) can be



Compounds of this invention can be isolated in association with solvent molecules by crystallization from
evaporation of an appropriate solvent. The pharmaceutically acceptable acid addition salts of the
compounds of formula | and related formulae, whichqgontain a basic 5center, may be prepared in a
conventional manner. For example, a solution of the free base may be treated with a suitable acid, either
neat or in a stAPKBIECSINRIGH béﬁﬂ"ﬂ?é'?é&ﬁﬂﬁﬁu?aﬂ' iRbratdip by B?Pﬂlﬂ%{ﬁdﬁegrkfb?)"é\/‘ﬁﬁfb?éﬁon under
vacuum of thekifleddtithre solvanth Bhautmat éutically theceptebderibagdanable kiampilisoriay. be obtained in an
analogous manner by treating a solution of compound of formula (I), which contain an acid center, with a
10suitable base. Both types of salts may be form or mterconverted using ion-exchange resin
techniques. Depending on the conditions used ¥ MS2tion times are generally between a few minutes
and 14 days, and the reaction temperature is between ahout -30C and 140Cg? ally 15between -10C
and 90C, in parglcular betwegn apout 0¢ ang-about Cgmpoua@s \esfothe fgkjﬁi Nand related
formulae can fL'Tr mone b ned by—HberaHﬂg c n s of theformula | mm their
functional derlva foy tr atment with a solvolysing @rN 10lysing agent? referféd starting
materials for the solwolysis or RYfitogenolysis are those w i r@coﬁform to the formulenl and related
formulae, but contain correspantiflg pAétected amino and/or hydroxyl groups instead of one or more free
amino and/or hydroxyl gyoups, preferably those which garry an amino-protecting group instead of an H
atom bonded to a2\ atem, in 25 particular those h garry an Ri-N group, in which Ri denotes an
amino-protecting g@dn&tead of amaeiNmgrvup, ang/orthoe which carry a hydroxyl-protecting group
instead of the H ato droxyl group, forexample-thosg-which conform to the formula I, but carry a -
COOP" group, in whieh Qtes a hydroxyl-protecting group, instead of a -COOH group. 30lt is also
possiblegor a plurality of(Vdr)o%ntlcal or different - protected amino and/or hydroxyl groups to be present in
the molecule of the starting material. If the protecting groups present are different from one another, they
can in many cases be cleaved off selectively. The term "amino-protecting group” is known in general
terms and relSte S GrRperARALPSARE %@BMH@?SP%&%&H@%%&&&@%% amino group against
chemical reatt{@+iisptmpharkigis-dre easintd-pimetve) ditet, the tdezited-chdmigid ae@ction has been carried
out elsewhergyjfythe rﬂgg,egéﬂgng ngﬁé,,(%gmquép@ﬁez H1RRSYRMaLaBBRyBRttuted or substituted acyl,
aryl, 16 ralkox methyl or a ‘Je( ps.. S ce th amino-protecting groups are removed after the
deS|red eacﬂf‘o c( é@&ﬁ'&‘ﬂy ﬁﬂ% ge )f%‘@ &d size are furthermore not crucial; however,
preference isjRreatinshbse. Wa*vm’@'Qiﬁ(fqrmp@rfr&ﬁlaﬂfﬁ@"barbﬁina@tbﬁﬁﬁrﬁé 26AYE’ t&f%@group is to be

understood iafh&bEAdas) sensm i EAENRES ONVBLitIeIp & $orh faiagessréinnRludasmeyt groups
derived ffomﬂ%rhﬁ5§1aﬂ£%48€‘a%t'8ef%fo%%9§ ;%Eﬁi'?stﬁ{t?g il oI ﬁg'gaja?rz%%'@%'s 2%&90 and, in

particular, alkoxycarbonyl, ar oxycarbon espeC|a koxycar onyl grou es of such
acyl groups &% ﬁ&ﬁ'ﬁﬁ?l'” R Aeafy, rﬁ?BBRS’ﬁQI%‘?Y(?'EMWrW ﬁrélkgfﬂ))}'leglﬁg?z&p%%}%rlacetyl aroyl,
such as! benzZvffesntalytiarnytarhpdiamaybesustdasuiOds; mitiatyteiteod foyP & BEh aS M et OMegarbonyl,
10ethoxycarlppylydha)2citehloroethoxycarbonyl, BOC (tert-butoxycarbonyl) and 2-

Scheme 10
R 1 ArBr, 5 mol% Pd R
2 eq Bu,NOAc @\ N.
N.N\\N 0.5M NMP, 100°C N °N

(Ve) (V)
Rb = aromatic Ar or Het

Azides of Formula (VII), wherein R" and R? are defined as above, are either commercially

20 available or may be prepared by standard synthetic techniques well known to those skilled in
the art. Typically an amine of Formula (IX), where R" and R? are defined as above, is reacted
with sodium nitrite in an aqueous HCI solution at 0°C. An aqueous solution of sodium azide is
then added, keeping the temperature at 0°C, affording azides of Formula (VII) (Scheme 11).



iodoethoxycarbonyl; aralkoxycarbonyl, such as CBZ ("carbobenzoxy"), 4- methoxybenzyloxycarbonyl and
FMOC; and arylsulfonyl, such as Mtr. Preferred amino-protecting groups are BOC and Mtr, furthermore
CBZ, Fmoc, benzyl and acetyl. 15The term "hydroxy|4rotecting group” is likewise known in general terms
and relates to groups which are suitable for protecting a hydroxyl group against chemical reactions, but
are easy to remove after the desired chemical reaction has been carried out elsewhere in the molecule.
Typical of such groups are the above-mentionedsuhsmlestituted or substituted aryl, aralkyl or acyl groups,
furthermore also alkyl groups. The pature and size of the hydroxyl- ZOé;rotectlﬂg groups are not crucial
since they are removed aga ef the desired- Med¥Ricdl ¢edblbn or r ysequence; preference is
given to groups having 1- 2art|cular 1-1C- taNeriizoms. Exampldroxyl protecting groups
are, inter alia, benzyl, 4- methoxybéhiyl, p-ni = esulfon tert'\butyl and acetyl, where

benzyl and tert-butyl are parti #Iarly preferred. 25 The compounds of the q‘mrmula land related formulae
are liberated from their functlg N derivatives - depending on the protectlng group used - for example
using strong Aeidss atiFamiaaOUslyhessngR BAJGR’peecidimel agidbbiug, aleceiistngopiherSiigng inorganic

acids, sugh ag hyaliechlqre Aci b RTHIG Afith SRR O BARIG LRIV IR RAHIS 1R sRifiedqlyichloroacetic

acid, or sulfonic acids, such as benzene- or p-toluenesulfonic acid. The presence of an additional inert
solvent is pogﬁﬁtﬂ@ but is not always necessary. Suitable inert solvents are preferably organic, for
example carboxylic acids, such as acetic acid, ethers, such as tetrahydrofuran or dioxane, amides, such

as DMF, halcvgﬁa@mehy&rsmagamgs SHahas Highbasomeliaasyikathaunpealsaraicehols, such as

methanol, ethanol orclgo olparﬂo‘ a},ggt\évd;er Mixtures fthe abgov mentlone solvegts are
Al |0

furthermore SUTABIE. Irnurtaé‘fera ly'use ?ﬁmé&%%s?’éj '63. ?uﬁﬂer solveyn? and perchloric

acid is ﬂ:%fer%ﬁfﬁ?%b‘&%'ﬂf@qmwjéﬂrﬁ%ﬁﬁé of acetic aC|d and 70% perchlorlc acid in the ratio 17 9:1.
The reaction temperatures for the cleavage are advantageously between about 0 and about 50C,

preferably befyepi 1580430 Lrogn.Rmansatuieh, TheROGH0B AN M gl R for example,

preferably be cleaved off using TEA dichloromethane or using a)gprommate y 3 to 5N HCI in dioxane

at 15-30C, afeftifé %ﬁﬁ’@é"d%[?ﬁ‘“&ﬁﬁ Ht? BRI DI G B Wi REt R &Y BRI YRR YN of
dimethylamine adietoNanifignirap ipsadire sodiviFhadroSde0 ehdrimteetimxideospdwvhédingida, be removed

hydngQBO|yté%@|bﬁ1(f9fdﬁéf@rﬁ9§§s§@zh%ﬁ%ﬂd%%&fh%é@%bﬁéﬂﬂﬁﬁ@f%@Qiﬂm@&r&é&f@'@l&hﬁ oxadiazole

derivative th%r%oog(can be cleaved O\‘f for.exam é/t tment with h dro%en in the IE)resence of a
[2) benzbt ne |h? fjle han niln ? nediamine, ? enet
catalyst (for e%amp €’a noble-metal cata Slich'as p um advanta aeous yona suppoTt such as

carbon). Swt%léy%t@wéﬁé%@@ﬁér%‘ﬁiﬂ%ﬁf@dw'ﬁw'i?éﬁlﬁﬁﬁarc%fﬁeé‘%ahﬁ’ﬁl@ Hemedls, such as
methanol or etigrkitsrash klrsy-sueBrasiDddine thaebyshagenaysiteisagrnss allyieps oot at

15temperatufes DERR % ?QBH&rPo‘?‘ﬂ% %Qt% %’89 Lﬁ}%eétﬁ%?e%?%%ﬁ’&‘?ﬂ eqpé’éfﬁé &QQt@OQn%ByRE;eferab'y at

20-30C and 1-10 bar. H enolysis of group succeeds well, for example, on 5t0710% Pd/C in

metharfd or aﬁﬂéeaFﬁ’hYHHﬁH (el 6%68&%? Wﬁ&'r%'@&??) PRURE RRRaRISEIASHRY at 20-30C.

20Examples ainsaitadtienren atditeontst areohyaheearbons, such as hexane, petroleum ether,

According to a further general process, compounds of formula | and related formulae, (I1), (Ill)
and (V) can be converted to alternative compounds of formula | and related formulae, (I1), (Ill)

25 and (V), employing suitable interconversion techniques well known by a person skilled in the
art.

In general, the synthesis pathways for any individual compound of formula | and related
formulae will depend on the specific substitutents of each molecule and upon the ready

30 availability of intermediates necessary; again such factors being appreciated by those of
ordinary skill in the art. For all the protection and deprotection methods, see Philip J.
Kocienski, in “Protecting Groups”, Georg Thieme Verlag Stuttgart, New York, 1994 and,
Theodora W. Greene and Peter G. M. Wuts in “Protective Groups in Organic Synthesis”,
Wiley Interscience, 3™ Edition 1999.



benzene, toluene or xylene; chlorinated hydrocarbons, such as trichloroethylene, 1,2- dichloroethane,
tetrachloromethane, trifluoromethylbenzene, chloroform or dichloromethane; alcohols, such as methanol,
ethanol, isopropanol, n-propanol, n-butanol or tert-bytanol; ethers, such as diethyl ether, diisopropy! ether,
tetrahydrofuran (THE) or dioxane; glycol 25ethers, such as ethylene glycol monomethyl or monoethyl
ether or ethylene glycol dimethyl ether (diglyme); ketones, such as acetone or butanone; amides, such as
acetamide, ditnetivyladetdthisléyvihiioettyimhe isdidaen hdd)ativdinite tbyifertneieicléedVIF); nitriles, such as
acetonitrile; gltexidesosomassimaiby bpulaxide MO LrrpRa Siswiide, farhuedicasids, such as
formic acid or acetjc acid; nitrg compounds sy h as nitromethane or 30nitrohenzene; esters, such as
ethyl acetate 80 FRHTBEUP FIANE-AHRRTEHR EBHe L AR SRS R oY AR RBIE ARG cetic acid or
using LiGH, Nated, oray Osrigresas in warsyaHEnahaeneH Eseranvlo asatetivdiokinedrest iesaperatures
between 0 amghy 80 &eated Witieasivsbiyitbid Bithés (Mt br R sadvapiagarmusbhintearierspbsant, such as
dichlorometh, . n in the presence.of a e, such as triethylaminge or. pyridine, at
temperatures'%‘lcro}Ieg{[\(/%ljeg‘nm gé%&qﬁ%lcﬂé%%ggﬁ%i%ﬁﬂth teivsaggjgfﬂgﬁroén?et é'étzlt’(;)ltgrénc”)lf?fgrz}t’[\'/ing group preferably

denotes CI, BIN3rBRSeHEiSaEN BRFGRIGAIfEE® AN A RRY DaroPBiRah N AN eEU4AT EoPR%Er, an
imidazolide dryahegtiigtosylaion loéwimg du6dcalfaomwadiy svipeetenabiy aneitiylsedtenylobxy or trifluoro-

methyIsygjfonyl@xuleQ-36/ iSQPYLsr DadRg SrLASGARPE: HRAMSHRIGIETAMY el fHge@lyisulfonyloxy).

10Radicals otf this type for activation of the carboxyl group in typical acylation reactions are described in
the literature ﬁ‘cﬂ“é ﬁ1ple in the standard works, such as Houben-Weyl, Methoden der organischen
Chemie [Methods of Organic Chemistry], Georg-Thieme-Verlag, Stuttgart). Activated esters are

advantageousipéating dinritebrigitiencansnte tHy assghioadridar ef JARIAIOLERN G lFexyaMaeisimide. The
formula | and cglated. formulae.also encompasses tne-optically aetye formsy (sietegisomers). the
enantiomers, the raceymates, the diastereomers and the ydrates and solvates of these Xompounds. The

term "soRateReBrapR ¢8RS CidnARBIHE Thee ThakRH: i rRe R Sofrent molecules onto the

compounds which form owing to their mutual attractive force. Solvates are, for example, mono- or

dihydrates orl¢aBOIRIES: O RHRIR 'l'%'ﬂ@rﬂaéfé‘atfgﬁﬁx”béé'éé%b#ﬁr%%%@%@é%ﬁaﬁﬁ!é&%#%&%% for example,

the salts of the compounds of the formula | and so-called prodrug compounds. 25The term "prodrug

derivatives" €¥ARBIES ATdKh UM BoTRiS BRE REIHNS PO R FRiVE e lpatment with a

solvolysing or hydrogenolysing agent.

20
Preferred starting materials for the solvolysis or hydrogenolysis are those which conform to
the formula | and related formulae, but contain corresponding protected amino and/or
hydroxyl groups instead of one or more free amino and/or hydroxyl groups, preferably those
which carry an amino-protecting group instead of an H atom bonded to an N atom, in

25  particular those which carry an R'-N group, in which R' denotes an amino-protecting group,
instead of an HN group, and/or those which carry a hydroxyl-protecting group instead of the
H atom of a hydroxyl group, for example those which conform to the formula I, but carry a -
COOR” group, in which R” denotes a hydroxyl-protecting group, instead of a -COOH group.

30 Itis also possible for a plurality of — identical or different — protected amino and/or hydroxyl
groups to be present in the molecule of the starting material. If the protecting groups present

are different from one another, they can in many cases be cleaved off selectively.

The term “amino-protecting group” is known in general terms and relates to groups which are
35  suitable for protecting (blocking) an amino group against chemical reactions, but which are
easy to remove after the desired chemical reaction has been carried out elsewhere in the

molecule. Typical of such groups are, in particular, unsubstituted or substituted acyl, aryl,



modified with, for example, alkyl or acyl groups, sugars or oligopeptides and which are rapidly cleaved in
the organism to form the active compounds. These also include biodegradable polymer derivatives of the
compounds according to the invention, as described;or example, in Int. J. Pharm. 115 61-67 (1995). 30
The formula | and related formulae also encompasses mixtures of the compounds of the formula I, for

example mixAPESHMRIBYHRASEEE HEPE SfoHSRIRTAEIRCIREC 1SN 9 810UPS afe serpoyeq &ftef 41§, 1:100 or
1:1000. Thestksiredpastitotady rpeeferatdyuanct)r dseotgie o somercfiatmpoeradet 8hick) 5 1B; IC;

Wherein X, RibyRBder [RARInAL iy RER tSfifesd R RRAYss, opaiiailf ek R dmsl msaspecially
prefered. Pre“fa%ry?g%hg’liss tSoeLeeClEﬁ efrrs?([)?)crinotrhgrﬁrgg els? seesrgg(l;haclzlgnﬁéctzlgn v]\'n;th t%;e present
5 process. It includes acyl groups derived from aliphatic, araliphatic, aromatic or heterocyclic
carboxylic acids or sulfonic acids, and, in particular, alkoxycarbonyl, aryloxycarbonyl and
especially aralkoxycarbonyl groups. Examples of such acyl groups are alkanoyl, such as
acetyl, propionyl and butyryl; aralkanoyl, such as phenylacetyl; aroyl, such as benzoyl and
tolyl; aryloxyalkanoyl, such as POA; alkoxycarbonyl, such as methoxycarbonyl,

10  ethoxycarbonyl, 2,2,2-trichloroethoxycarbonyl, BOC (tert-butoxycarbonyl) and 2-
iodoethoxycarbonyl; aralkoxycarbonyl, such as CBZ ("carbobenzoxy"), 4-
methoxybenzyloxycarbonyl and FMOC; and arylsulfonyl, such as Mtr. Preferred amino-
protecting groups are BOC and Mtr, furthermore CBZ, Fmoc, benzyl and acetyl.

15  The term “hydroxyl-protecting group” is likewise known in general terms and relates to
groups which are suitable for protecting a hydroxyl group against chemical reactions, but are
easy to remove after the desired chemical reaction has been carried out elsewhere in the
molecule. Typical of such groups are the above-mentioned unsubstituted or substituted aryl,
aralkyl or acyl groups, furthermore also alkyl groups. The nature and size of the hydroxyl-

20  protecting groups are not crucial since they are removed again after the desired chemical
reaction or reaction sequence; preference is given to groups having 1-20, in particular 1-10,
carbon atoms. Examples of hydroxyl-protecting groups are, inter alia, benzyl, 4-
methoxybenzyl, p-nitrobenzoyl, p-toluenesulfonyl, tert-butyl and acetyl, where benzyl and
tert-butyl are particularly preferred.

25
The compounds of the formula | and related formulae are liberated from their functional
derivatives — depending on the protecting group used — for example using strong acids,
advantageously using TFA or perchloric acid, but also using other strong inorganic acids,
such as hydrochloric acid or sulfuric acid, strong organic carboxylic acids, such as

30 trichloroacetic acid, or sulfonic acids, such as benzene- or p-toluenesulfonic acid. The
presence of an additional inert solvent is possible, but is not always necessary. Suitable inert
solvents are preferably organic, for example carboxylic acids, such as acetic acid, ethers,
such as tetrahydrofuran or dioxane, amides, such as DMF, halogenated hydrocarbons, such
as dichloromethane, furthermore also alcohols, such as methanol, ethanol or isopropanol,

35 and water. Mixtures of the above-mentioned solvents are furthermore suitable. TFA is
preferably used in excess without addition of a further solvent, and perchloric acid is

preferably used in the form of a mixture of acetic acid and 70% perchloric acid in the ratio
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9:1. The reaction temperatures for the cleavage are advantageously between about 0 and

about 50°C, preferably between 15 and 30°C (room temperature).

The BOC, OBut and Mtr groups can, for example, preferably be cleaved off using TFA in
dichloromethane or using approximately 3 to 5N HCI in dioxane at 15-30°C, and the FMOC
group can be cleaved off using an approximately 5 to 50% solution of dimethylamine,
diethylamine or piperidine in DMF at 15-30°C.

Protecting groups which can be removed hydrogenolytically (for example CBZ, benzyl or the
liberation of the amidino group from the oxadiazole derivative thereof) can be cleaved off, for
example, by treatment with hydrogen in the presence of a catalyst (for example a noble-
metal catalyst, such as palladium, advantageously on a support, such as carbon). Suitable
solvents here are those indicated above, in particular, for example, alcohols, such as
methanol or ethanol, or amides, such as DMF. The hydrogenolysis is generally carried out at
temperatures between about 0 and 100°C and pressures between about 1 and 200 bar,
preferably at 20-30°C and 1-10 bar. Hydrogenolysis of the CBZ group succeeds well, for
example, on 5 to 10% Pd/C in methanol or using ammonium formate (instead of hydrogen)
on Pd/C in methanol/DMF at 20-30°C.

Examples of suitable inert solvents are hydrocarbons, such as hexane, petroleum ether,
benzene, toluene or xylene; chlorinated hydrocarbons, such as trichloroethylene, 1,2-
dichloroethane, tetrachloromethane, trifluoromethylbenzene, chloroform or dichloromethane;
alcohols, such as methanol, ethanol, isopropanol, n-propanol, n-butanol or tert-butanol;
ethers, such as diethyl ether, diisopropyl ether, tetrahydrofuran (THF) or dioxane; glycol
ethers, such as ethylene glycol monomethyl or monoethyl ether or ethylene glycol dimethyl
ether (diglyme); ketones, such as acetone or butanone; amides, such as acetamide,
dimethylacetamide, N-methylpyrrolidone (NMP) or dimethylformamide (DMF); nitriles, such
as acetonitrile; sulfoxides, such as dimethyl sulfoxide (DMSQO); carbon disulfide; carboxylic
acids, such as formic acid or acetic acid; nitro compounds, such as nitromethane or

nitrobenzene; esters, such as ethyl acetate, or mixtures of the said solvents.

Esters can be saponified, for example, using acetic acid or using LiOH, NaOH or KOH in
water, water/THF, water/THF/ethanol or water/dioxane, at temperatures between 0 and
100°C.

Free amino groups can furthermore be acylated in a conventional manner using an acid

chloride or anhydride or alkylated using an unsubstituted or substituted alkyl halide or
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reacted with CH3;-C(=NH)-OEt, advantageously in an inert solvent, such as dichloromethane
or THF and/or in the presence of a base, such as triethylamine or pyridine, at temperatures
between -60°C and +30°C.

Throughout the specification, the term leaving group preferably denotes CI, Br, | or a
reactively modified OH group, such as, for example, an activated ester, an imidazolide or
alkylsulfonyloxy having 1-6 carbon atoms (preferably methylsulfonyloxy or trifluoro-
methylsulfonyloxy) or arylsulfonyloxy having 6-10 carbon atoms (preferably phenyl- or
p-tolylsulfonyloxy).

Radicals of this type for activation of the carboxyl group in typical acylation reactions are
described in the literature (for example in the standard works, such as Houben-Weyl,
Methoden der organischen Chemie [Methods of Organic Chemistry], Georg-Thieme-Verlag,
Stuttgart).

Activated esters are advantageously formed in situ, for example through addition of HOBt or

N-hydroxysuccinimide.

The formula | and related formulae also encompasses the optically active forms
(stereoisomers), the enantiomers, the racemates, the diastereomers and the hydrates and
solvates of these compounds. The term “solvates of the compounds” is taken to mean
adductions of inert solvent molecules onto the compounds which form owing to their mutual

attractive force. Solvates are, for example, mono- or dihydrates or alcoholates.

The term “pharmaceutically usable derivatives” is taken to mean, for example, the salts of the
compounds of the formula | and so-called prodrug compounds.

The term “prodrug derivatives” is taken to mean compounds of the formula | which have been
modified with, for example, alkyl or acyl groups, sugars or oligopeptides and which are
rapidly cleaved in the organism to form the active compounds.

These also include biodegradable polymer derivatives of the compounds according to the

invention, as described, for example, in Int. J. Pharm. 115, 61-67 (1995).

The formula | and related formulae also encompasses mixtures of the compounds of the
formula I, for example mixtures of two diastereomers, for example in the ratio 1:1, 1:2, 1:3,
1:4, 1:5, 1:10, 1:100 or 1:1000.

These are particularly preferably mixtures of stereocisomeric compounds.

Very particularly, prefered embodiments of formula | are the compounds of formula IA, IB, IC,
ID, IE:



20; 21; 22; 25 23; 24; 25;: 26; 26 27;
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Wherein X, R', R?, R® Het, Ar, A are defined as above. Formula IA wherein R? is H, is
especially prefered. Preferably, R' is selected from F or Br, and is especially F.

Preference is given to the compounds of the present invention selected from the following
15  group 1to 193:
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Chlral 55 Above and below, all radicals, such as X, R1, R2, R3, R4, R5, Ra, Rb, A, Het, Ar, have
the meaning indicated under the formula I, unless expressly stated otherwise.  Generally, compounds
of formula I are the more preferred, the more preferrggl substituents 5they carry. X is preferably 0. R1
preferably denotes Hal; especially F or Br. R2 preferably denotes H, A or Hal; especially H. 10Ra
preferably denotes A, Ar or Het; Ra more preferably denotes Ar or Het. Rb preferably denotes A, Ar, Het
or Het-alkyl; Rb more preferably denote;/ U Het-alkyl;

N

—N
B

41;




Rb very most preferably denotes A wherein A is linear or branched alkyl having 1 to 12 C- 15atoms,
wherein one or more, preferably 1 to H-atoms may be replaced by OR3; Rb very most preferably denotes
Het wherein Het is pyridinyl; Rb very most preferablgglenotes Het-alkyl wherein Het is piperidinyl,
morpholino or piperazinyl. 20Alkyl denotes a carbon chain having 1 to 12 carbon atoms, preferably 1 to 8
carbon atoms and most preferably 1 to 6 carboh atoms. Alkyl very preferably denotes methyl, furthermore
ethyl, propyl, isopropyl, butyl, isobutyl, se tert-butyl, furthermore also pentyl, 1-, 2- or
3-methylbutyl, 1,1-, 1,2- or 2,2-dimethylpropyl, 1:ethylpropyl, hexyl, 1-, 2-, 3- or 4-methylpentyl, 1,1-, 1,2-,
1,3-, 2,2-, 2,3- or 3,3-dimethylbutyl, 1- or 2-ethy§jt§g&-ethyl-i- 25methylpropyl, 1-ethyl-2-methylpropyl,
1,1,2- or 1,2,2-trimethylpropyl N(R3)2 may alsoO endj A preferably denotes methyl, furthermore
ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl or 30tert- I,Afg,_lrthermore also pentyl, 1-, 2- or
3-methylbutyl, 1,1-, 1,2- or 2,2-dimethylpropyl, 1- ethylpropyl, hexyl, 1-, 2-, 3- or 4-methylpentyl, 1,1-, 1,2-,
1,3-, 2,2-, 2,3- or 3,3-dimethylbutyl, 1- or 2-ethylbutyl, 1-ethyl-1-methylpropyl, 1-ethyl-2-methylpropyl,
1,1,2- or 1,2,2- trimethylpropyl, furthermer,@bly, for example, trifluoromethyl. A very particularly
preferably denotes alkyl having 1, 2, 3, 4,"5-0r 6 carbon atoms, preferably 35methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl 1ityl, hexyl, trifluoromethyl, pentafluoroethyl or

—N

1,1,1-trifluoroethyl. A furthermore denotes (CH2)nQ(CH2)n , (CH2)nO(CH2)nOR3,
(CH2)NNR3(CH2)2N(R3)2, especially, CH2-0CH3, S%E@OCH& (CH2)20(CH2)20R3,
(CH2)NN(R3)2 or (CH2)2NH(CH2)2N(R3)2, wherein nis 1, 2, 34r;4. Cycloalkyl preferably denotes
cyclopropyl, cyclobutyl, cyclopentyl, cyclohex¥l or cycloheptyl. 5 Cycloalkylalkylene preferably denotes
cyclopropylmethylene, cyclobutylmethylene, cyclopentylmethylene, cyclohexylmethylene or
cycloheptylmethylene. Alkylene is meqetherne, ethylene, propylene, butylene, pentylene or

hexylene, 10furthermore branched alkylen(ﬁzﬁ{goalkyl preferably denotes CF3.
N

e.P
\_/ Om%Q
(0]
\ 48;



Perfluoro-alkoxy preferably denotes OCF3. 15 Hal denotes CI, Br, |, F and preferably F, Br or Cl. Alkoxy
denotes a group -0-(CH2)n-CH3,wherein nis 0, 1, 2, 3 or 4, preferably Methoxy or Ethoxy. 20 Carboxy
denotes a group -COOH. Carboxyalkyl denotes an egter group preferably COOMe or COOEt.
25Alkylsulfonyl denotes a group -S(0)2-alkyl preferably Methylsulfonyl or Ethylsulfonyl. Acyl denotes a
group -C(0)R wherein R can be A, Ar, Het asdefined above, preferably Acyl denotes a group Acetyl
-C(0)CH3. 30Amino denotes the groum}"'where each R*, R" is independently hydrogen or alkyl or
Ar or Het or A or Het-alkyl or Ar-alkyl,

attached, can optionally form a 3-8-membere

re R* andtogether with the nitrogen atom to which they are
t ring. Amido refers to the group -C(0)NR*R- where
each R*, R" is independently hydrogen or, Ikyl o Ar or Het.8r A or Het-alkyl or Ar-alkyl, and where R*
andtogether with the nitrogen atom to whi ey Area @o &an optionally form a 3-8-membered Het
ring. 57 Ar, additionally to the above meaning, can also derote a ggturated carbocyclic ring having 6 to
14 carbon atoms which may be unsubstituted or monosubstituted, disubstituted or trisubstituted by a
sbstituent selected from R4 and/or R5. 5Arpreferably denotes phenyl, which may be unsubstituted or

monosubstituted, disubstituted or trisubstituted by a substitutent selected from R4 and/or R5; Ar very
particularly preferably denotes one of the followg Xéﬂgroups: R5




or R4 10wherein R4 and R5 are as defined above. More particulary, Ar is one of the following groups:

R5 wherein R4, R5 is as defined above and preferably, wherein R4 is Hal and R5 is Hal or H.
15Furthermore, Ar is preferably unsubtituted or  Hejjpreferably denotes a monocyclic or bicyclic,
saturated, unsaturated or aromatic 20heterocyclic ring having 1 to 3 N atoms which may be unsubstituted
or monosubstituted, disubstituted or trisubstituted by a substitutent selected from R4 and/or R5; or
bicyclic, saturated, unsaturated or arom eterocyclic ring having 1 oxygen atom which may be
unsubstituted or monosubstituted, disubs e m}\tﬁﬁsubstituted by a substitutent selected from R4 and/or
R5 25 Het is preferably a 6 to 14 membered ring-system andFdenotes, not withstanding further
substitutions, for example, 2- or 3-furyl, t-3-thieny or 3-pyrrolyl, 1-, 2-, 4- or 5-imidazolyl, 1-, 3-,
4- or 5-pyrazolyl, 2-, 4- or 5-oxazolyl, 3-, 4 A+ or 5-thiazolyl, 3-, 4- or 5-isothiazolyl, 2-,
3- or 4-pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, furthermore 58 preferably 1,2,3-triazol-1-, -4- or -5-yl,
1,2,4-triazol-1-, -3- or -5-yl, 1- or 5-tetrazolyl, 1,2,3- oxadiazol-4- oP85-yl, 1,2,4-oxadiazol-3- or -5-yl,
1,3,4-thiadiazol-2- or -5-yl, 1,2,4-thiadiazol3- or -5-yl, 1,2,3-thiadiazol-4- or -5-yl, 3- or 4-pyridazinyl,
pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl, i zolyl, 4- or 5-isoindolyl, 1-, 2-, 4- or 5-benzimidazolyl, 1-, 3-,
4-, 5-, 6- or 57-benzopyrazolyl, 2-, 4-, 5-, 6=vor 7qbenzoxazolyl, 3-, 4-, 5-, 6- or 7-benzisoxazolyl, 2-, 4-, 5-,

6- or 7-benzothiazolyl, 2-, 4-, 5-, 6- or 7-benzisothi NonI, 4-, 5-, 6- or 7-benz-2,1,3-oxadiazolyl, 2-, 3-, 4-,
5-, 6-, 7- or 8-quinolyl, 1-, 3-, 4-, 5-, 6-, 7- or'8-isoquinqlyl, 3-, 4-, 5-, 6-, 7- or 8-cinnolinyl, 2-, 4-, 5-, 6-, 7-
or 8-quinazolinyl, 5- or 6-quinoxalinyl, 2-, 3-p5-, 6-,07- or 8-2Hbenzo-1,4-oxazinyl, furthermore preferably
1,3-benzodioxol1-5-yl, 1,4-benzodioxane-6-yl, 102,1,hiadiazo|-4- or -5-ylor

2,1,3-benzoxadiazol-5-yl. 59:
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The heterocyclic radicals may also be partially or fully hydrogenated. Het can thus also denote, for
example, 2,3-dihydro-2-, -3-, -4- or -5-furyl, 2,5-dihydro-2-, -3-, -4- or -5-furyl, tetrahydro-2- or -3-furyl,
1,3-dioxolan-4-yl, tetrahydro-2- or -3-thienyl, 2,3- dihy4lro-1-, -2-, -3-, -4- or -5-pyrrolyl, 2,5-dihydro-1-, -2-,
-3-, -4- or -5-pyrrolyl, 1-, 2- or 153- pyrrolldlnyl tetrahydro-1-, -2- or -4-imidazolyl, 2,3-dihydro-1-, -2-, -3-,
-4- or -5-pyrazolyl, tetrahydro 1-,-3-0 -pyrazonI 1,4-dihydro-1-, -2-, -3- or -4-pyridyl,
1,2,3,4-tetrahydro-1-, -2-, -3-, -4-, -5- B-pyNgyl, 1-, 2-, 3- or 4-piperidinyl, 2-, 3- or 4-morpholinyl,
tetrahydro-2-, -3- or -4-pyranyl, 1,4-dioXane ,3-dioxane-2-, -4- or -5-yl, hexahydro-l—, -3- or -4-
pyridazinyl, hexahydro-1-, -2-, -4- or - S-M%ﬁi%‘am-, - or 3-pipergxinyl, 1,2,3,4-tetrahydro- 201-, -2-,
-3-, -4-, -5-, -6-, -7- or -8-quinolyl, 1,2,3,4-te rahyd , -3-, -4-, -5-, -6-, -7- or -8- isoquinolyl, 2-, 3-,
5-, 6-, 7- or 8-3,4-dihydro-2H-benzo-1,4-oxazinyl, Nurt re preferably 2,3-methylenedioxyphenyl,
3,4- methylenedloxyphenyl 2,3-ethylenedioxyphenyl, 3,4- ethylenedioxyphenyl,
3,4-(difluoromethylenedioxy)phenyl, 2,3-dihydrobenzofuran-5- or -6-yl, 2,3-(2-oxomethylenedioxy)phenyl
or also 3,4-dihydro-2H-1,5-benzodioxépin-6- or -7-yl, 25furthermore preferably 2,3-dihydrobenzofuranyl or
2,3-dihydro-2-oxofuranyl. Het very p arrﬂfrdenotes one of the following groups: -N /) e)
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p..R3 .....-- --- ANO) VN)R4 NII-+R4 \ NII-H-R3 61 Wherein R3, R4 and R5 are as defined above.
5Preferably, R4 and R5 are each independently selected from A, Hal, hydroxy, alkoxy, carboxy,
carboxy-alkyl, Perfluoro-alkyl, Perfluoro-alkoxy, acylgglkylsulfonyl, sulfonyl, -S02(R3)2, cyano, nitro,
amino, amido, alkyl optionally substituted by a carboxy, -N(R3)2, -CO(NR3)2, -0R3, (NR3)COR3,
-CO2R3, -COR3, or Het-alkyl optionally-substituted by A, Hal, an acyl, alkylsulfonyl, carboxy, -N(R3)2,
-CON(R3)2, -0R3, (NR3)CORS3, -CO OR3, -SO2N(R3)2, 10S02(C1-C6)alkyl,
NR3S02(C1-C6)alkyl, NR3S02(C1-Cgyalkyl, ()g wherein q is as above defined, or C1-C6 alkyl,
wherein R3 is H or (C1-C6) alkyl. Ve icularjys\R4 and R5 are gglected from the following groups:
Hal, C1-Cnalkyl, -CF3, -(CH2)nOR3, -(CH2)nCC§Q]g,\@éMe, -SO2N(R3)2, -CORS3, -CO(NR3)2, -
15(CH2)nCOOtBuU, -(CH2)nN(R3)2, -(CHAOH, -(CH2) 3)(CH2)pORS3, - 20wherein n and p are
independently from one other 0,1, 2, 3 or 4 and R3 is as above defined. Preferably R3 is H or C1-C6
alkyl. In another specific embodiment, the invention provides compounds of formula | wherein X is 0; 25 In
another specific embodiment, the in\@gn Provides compounds of formula | wherein X is S;
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62 In another specific embodiment, the invention provides compounds of formula | wherein R2 is H or Hal
and X is 0; 5In another specific embodiment, the invention provides compounds of formula | wherein R2 is
H or Hal and X is S; In another specific embodimentgghe invention provides compounds of formula |
wherein R2 is H, Xis0and S; 10 In another specific embodiment, the invention provides compounds of
formula | wherein R2 is H, Xis 0; mother specific embodiment, the invention provides compounds
of formula | wherein R2 is 15H, X is nother specific embodiment, the invention provides compounds
of formula | wherein R2 is H, X is O or s)a;a?p is A, Ar,Ar-alkyl, Het, or Het-alkyl; 20In another specific
embodiment, the invention provides cdmpou dmla | wheregn R2 is H, X is 0 and Rb is A, Ar,
Ar-alkyl, Het, or Het-alkyl; In another specific emb t. the invention provides compounds of formula |
wherein R2 is H, X is S and Rb is A, Ar, Ar-alkyl, Het, or Het-alkyl; 25 In another specific embodiment, the
invention provides compounds of formula | wherein R2 is H, Xis 0 or S, Rbis A, Ar, Ar-alkyl, Het, or
Het-alkyl, R1 is F or Br; In another specific embodiment, the invention provides compounds of formula
| wherein R2 is 30H, X is 0, Rb is A, Ar- ,@Ikyl Het, or Het-alkyl, R1 is F or Br; In another specific
embodiment, the |nvent|on prowdes poutds of formula I Whereln R2 is H, X is' S, Rb is A, Ar, Ar-alkyl,

In another specific embodiment, the invention provides compounds of formula | wherein R2 is 5H, X is S,
IR"is Ar and Het, Rb is A, Ar, Ar-alkyl, Het, or Het-alkyl, R1 is F or Br; In another specific embodiment, the
invention provides compounds of formula | wherein R2 is H, X is 0 or S, IR" is Phenyl and Het wherein Het
is selected from pyridinyl, indolyl, piperazipyl, piperidinyl, Rb is A, Phenyl, Benzyl Het, or Het-alkyl

wherein Het is selected from "
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10pyridinyl, piperazinyl, piperidinyl, morpholino, R1 is F or Br, and wherein IR' and Rb as defined may be
unsubstituted or monosubstituted, disubstituted or trisubstituted by a substitutent selected from R4 and/or
R5; In another specific embodiment, the invention prgyides compounds of formula | wherein R2 is 15 H,
Xis 0, IR" is Phenyl and Het wherein Het is selected from pyridinyl, indolyl, piperazinyl, piperidinyl, Rb is A,
Phenyl, Benzyl, Het, or Het-alkyl wh Het is selected from pyridinyl, piperazinyl, piperidinyl,
morpholino, R1 is F or Br, and wher "ael Rb as defined may be unsubstituted or monosubstituted,
disubstituted or trisubstituted by a substltu selected from R4 and/or R5; 20 In another specific
embodiment, the invention provides compoun S ¢ "of formu A, | wherega R2 is H, Xis S, IR' is Phenyl and
Het wherein Het is selected from pyridinyl, |ndolyl 0 az nyI piperidinyl, Rb is A, Phenyl, Benzyl, Het, or
Het-alkyl wherein Het is selected from pyridinyl, piperazinyl, piperidinyl, morpholino, R1 is F or Br, and
wherein IR' and Rb as defined may be 25unsubstituted or monosubstituted, disubstituted or trisubstituted
by a substitutent selected from R4 and/or R5; In a more particular embodiment, the invention provides
compounds of formula | wherein R2 st is 0 or S, IR"is Phenyl and Het wherein Het is selected from
pyridinyl, indolyl, 30piperazinyl, pipe . RS A, Phenyl, Het, or Het-alkyl wherein Het is selected from
pyridinyl, piperazinyl, piperidinyl, morpholino is F or Br, and wherein IR' and Rb as defined may be
unsubstituted or monosubstituted, disubst Wisubstituted bygs substitutent selected from R4 and/or
RS wherein R4 and R5 are each indepéndently se em Hal, hydroxy, OMe, OEt, carboxy, COOMe,
COOEt, CF3, OCF3, acetyl, methylsulfdhyl, C1- C%alky optionally substituted by a carboxy, or Het-alkyl
optionally substituted by an acetyl, methylsulfonyl or C1-C6alkyl; 64 In a more particular embodiment, the
invention provides compounds of formula l.wherein R2 is H, X'is 0, Ra is Phenyl and Het wherein Het is
selected from pyridinyl, indolyl, piperazinyl, plperldlnyl Rbis A, Phenyl Het, or Het-alkyl wherein Het is
selected from pyridinyl, piperazinyl, .@ ny’l‘ ~tporpholino, R1 is F or Br, and wherein Ra and Rb as
defined may be 5unsubstituted or monosubsti

ted, disubstituted or trisubstituted by a substitutent

each independintly selected from Hal, hydroxy,
OMe, OEt, carboxy, COOMe, COOEt, GF3,/OCH3 »ymethylsulfonyl, C1-C6alkyl optionally
substituted by a carboxy, or Het-alkyl oﬁhonally substit by an acetyl , methylsulfonyl or C1-C6alkyl; 10
In a more particular embodiment, the invention provides compounds of formula | wherein R2 is H, X is S,
Ra is Phenyl and Het wherein Het is selected from pyridinyl, indolyl, piperazinyl, piperidinyl, Rb is A,
Phenyl, Het, or Het-alkyl wherein He ele%ed from pyridinyl, piperazinyl, piperidinyl, morpholino, R1 is
F or Br, and wherein Ra and Rb as eomay be 15unsubstituted or monosubstituted, disubstituted or
trisubstituted by a substitutent selected fro and/or B§ wherein R4 and R5 are each independently
selected from Hal, hydroxy, OMe, OEt, carhox /EOO0Et, ®F3, OCF3, acetyl, methylsulfonyl,
C1-Cé6alkyl optionally substituted by a carboxy, ovHe yl optionally substituted by an acetyl ,
methylsulfonyl or C1-C6alkyl; 20
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In a more particular embodiment A as described above in the specific embodiment are selected from a
branched or linear alkyl having 1 to 12 C-atoms, wherein one or more, preferably 1 to 7 H-atoms may be
replaced by Hal, OR3, CN or N(R3)2 and wherein ong or more, preferably 1 to 7 non-adjacent
CH2-groups may be replaced by 0, NR3 or S and/or by 25-CH=CH- or -CEC- groups, or denotes
cycloalkyl or cycloalkylalkylen havin ring C atoms; In a very most prefered embodiment A as
described above in the specific emb ‘are selected from a branched or linear alkyl having 2 to 12
C-atoms, wherein one or more, 30prefera to 7 H-atoms may be replaced by Hal, OR3, CN or N(R3)2
and wherein one or more, preferably 1 to ‘b ngn-adj %‘&HZ-grouggs may be replaced by 0, NR3 or S
and/or by -CH=CH- or -CEC- groups, or denotés ¢ Ikyl or cycloalkylalkylen having 3-7 ring C atoms.
65 IF Wherein X, R1, Rb are as defined above and pa denotes Ar and Het, A is as defined above, and
wherein A is more particularly a branched or linear alkyl having 2 to 12 C-atoms, wherein 50one or more,
preferably 1 to 7 H-atoms may be replaced by Hal, OR3, CN or N(R3)2 and wherein one or more,
preferably 1 to 7 non-adjacent CH2- ps may be replaced by 0, NR3 or S and/or by -CH=CH- or -CEC-

N

groups, or denotes cycloalkyl or cycl alkylen having 3-7 ring C atoms. 10 In another specific
bodi

embodiment, the invention provides co unds, of formula IF wherein X is 0 or S and Rb is A, Ar,Ar-alkyl,
Het, or Het-alkyl; In another specifi %%ﬁ@(ﬁ\e“\inventiomprovides compounds of formula IF
wherein X is 150 and Rb is A, Ar, Ar-alﬂyl, Het, or calkyl; In another specific embodiment, the invention
provides compounds of formula IF wherein X is S and Rb is A, Ar, Ar-alkyl, Het, or Het-alkyl; 20In another
specific embodiment, the invention provides compounds of formula IF wherein X is
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Oor S, Rbis A, Ar, Ar-alkyl, Het, or Het-alkyl, R1 is F or Br; In another specific embodiment, the invention
provides compounds of formula IF wherein X is 0, Rb is A, Ar, Ar-alkyl, Het, or Het-alkyl, R1 is F or Br; 25
In another specific embodiment, the invention providgs compounds of formula IF wherein X is S, Rb is A,

Ar, Ar-alkyl, Het, or Het-alkyl, R1 is F or Br; In another specific embodiment, the invention provides
compounds of formula IF wherein X i or S, pais Ar and Het, Rb is A, Ar, Ar-alkyl, Het, or Het-alkyl,
R1is F or Br; 66 In another specific [Aent, the invention provides compounds of formula IF

wherein X is S, IR is Ar and Het, Rb is A, Ar}-Af-alkyl, Het, or Het-alkyl, R1 is F or Br; 5In another specific
embodiment, the invention provides co ndsyef\formula IF whergjn X is 0 or S, IR' is Phenyl and Het
wherein Het is selected from pyridinyl, Mdoyl, mp j piperidinyl, Rb is A, Phenyl, Benzyl Het, or
Het-alkyl wherein Het is selected from ﬁ“yrldinyl, p'\llper , piperidinyl, morpholino, R1 is F or Br, and
wherein IR' and Rb as defined may be unsubstituted®or monosubstituted, disubstituted or trisubstituted by
a substitutent selected 10from R4 and/or R5; In another specific embodiment, the invention provides
compounds of formula IF wherein X | R'is Phenyl and Het wherein Het is selected from pyridinyl,
indolyl, piperazinyl, piperidinyl, Rb is enVly Benzyl, Het, or Het-alkyl wherein Het is selected from
pyridinyl, 15piperazinyl, piperidinyl, morpho}ie, R1 is F or Br, and wherein IR' and Rb as defined may be
unsubstituted or monosubstituted, disupStitutedoR trisubstituted by seubstitutent selected from R4 and/or
R5; In another specific embodiment, theyd enﬁompounds of formula IF wherein X is 20S,
IR"is Phenyl and Het wherein Het is selected from pyridinyl, indolyl, piperazinyl, piperidinyl, Rb is A,
Phenyl, Benzyl, Het, or Het-alkyl wherein Het is selected from pyridinyl, piperazinyl, piperidinyl,
morpholino, R1 is F or Br, and wherein IR .and Rb as defined may be unsubstituted or monosubstituted,
disubstituted or trisubstituted by a s itutent selected from R4 and/or R5; 25 In a more particular
embodiment, the invention providesmou'r“lﬂ\s of formula IF wherein X is 0 or S, IR" is Phenyl and Het

wherein Het is selected from pyridinyl, indolytpiperazinyl, piperidinyl, Rb is A, Phenyl, Het, or Het-alkyl
ipevazi
\ o)y
or me

wherein Het is selected from pyridinyl, " pipéridifiyl, morpholino, R1 is F or Br, and wherein IR’
and Rb as defined may be 30unsubstitut o ituted, disubstituted or trisubstituted by a

substitutent selected from R4 and/or R5 wherein R4 and R5 are each independently selected from Hal,
hydroxy, OMe, OEt, carboxy, COOMe, COOEt, CF3, OCF3, acetyl, methylsulfonyl, C1-C6alkyl optionally
substituted by a carboxy, or Het-alkyl optignally substituted by an acetyl , methylsulfonyl or C1-C6alkyl; 35
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67 piperidinyl, Rb is A, Phenyl, Het, or Het-alkyl wherein Het is selected from pyridinyl, piperazinyl,
piperidinyl, morpholino, R1 is F or Br, and wherein Ra and Rb as defined may be unsubstituted or
monosubstituted, disubstituted or trisubstituted by a ggbstitutent selected from R4 and/or R5 wherein R4
and R5 are each independently selected from Hal, hydroxy, 5 OMe, OEt, carboxy, COOMe, COOEt,
CF3, OCF3, acetyl, methylsulfonyl, éalkyl optionally substituted by a carboxy, or Het-alkyl optionally
substituted by an acetyl , methylsulf n@“}s-CGalkyl; In a more particular embodiment, the invention
provides compounds of formula IF wherei 10is H, X'is S, IR is Phenyl and Het wherein Het is
selected from pyridinyl, indolyl, piperaziny}, pigendi s A, Phgpyl, Het, or Het-alkyl wherein Het is
selected from pyridinyl, piperazinyl, pip&r dinyl,ﬁm, R1 is F or Br, and wherein IR' and Rb as
defined may be unsubstituted or monosubstituted, disubstituted or trisubstituted by a substitutent selected
from R4 and/or R5 wherein R4 and R5 are each independently selected from Hal, hydroxy, 15 OMe, OEt,
carboxy, COOMe, COOEt, CF3, OCF3, acetyl, methylsulfonyl, C1-C6alkyl optionally substituted by a
carboxy, or Het-alkyl optionally subs@?d py an acetyl , methylsulfonyl or C1-C6alkyl. In Particular, the
invention also relates to compounds ‘muila IF wherein X, R1, Rb are 20defined as above and IR’
denotes A and Het; Wherein A is a branchied arlinear alkyl having 1 to 12 C-atoms, wherein one or more,
preferably 1 to 7 H-atoms may be replaced by} 3, or N(R832 and wherein one or more,
preferably 1 to 7 non-adjacent CH2-groups may be+épléced by 0, NR3 or S and/or by -CH=CH- or -CEC-
groups, or denotes cycloalkyl or cycloalkylalkylen having 3-7 ring C atoms; 25Wherein Het denotes a
monocyclic or bicyclic, saturated heterocyclic ring having 1 to 4 N, 0 and/or S atoms which may be
unsubstituted or monosubstituted, disubstjtuted or trisubstituted by a substitutent selected from R4and/or
R5wherein R4 and R5are defined a ve;NR3 is H or A; 30and pharmaceutically acceptable derivatives,
solvates, tautomers, salts and stereo s thereof, including mixtures thereof in all ratios. In another
specific embodiment, the invention provide mpounds of formula IF wherein X is 0; 35 68 In another
specific embodiment, the invention proyides cgmpounds of formulal 7 wherein X is 0 or S, and pa
denotes A and more particularly a branthéd or Tm;eEQLhaving 1 to 12 C-atoms, wherein one or more,
preferably 1 to 7 H-atoms may be replaced by Hal, OR3, CN or 5N(R3)2 and wherein one or more,
preferably 1 to 7 non-adjacent CH2-groups may be replaced by 0, NR3 or S and/or by -CH=CH- or -CEC-
groups, or denotes cycloalkyl or cycloalkiélalkylen having 3-7 ring C atoms.
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10In another specific embodiment, the invention provides compounds of formula IF wherein X is 0, and pa
denotes A and more particularly a branched or linear alkyl having 1 to 12 C-atoms, wherein one or more,
preferably 1 to 7 H-atoms may be replaced by Hal, QR3, CN or N(R3)2 and wherein one or more,
preferably 1 to 7 non-adjacent CH2- -groups may be replaced by 0, NR3 or S and/or by -CH=CH- or -CEC-
groups, or denotes cycloalkyl or cycl Ialkylen 15having 3-7 ring C atoms. In another specific
embodiment, the invention provides Uihds of formula IF wherein X is S, and pa denotes A and more
particularly a branched or linear alkyl havi tg 12 C-atoms, wherein one or more, preferably 1 to 7
H-atoms may be replaced by Hal, OR3 C and whergify one or more, preferably 1 to 7
non-adjacent CH2-groups may be repléfc d by W?S and/or by -CH=CH- or -CEC- groups, or
denotes cycloalkyl or cycloalkylalkylen having 3-7 ring C atoms. In another specific embodiment, the
invention provides compounds of formula IF wherein X is 250 or S, and pa denotes Het wherein Het is a a
monocyclic or bicyclic, saturated heterocyglc ring having 1 to 4 N, 0 and/or S atoms which may be
unsubstituted or monosubstituted, di ituted or trisubstituted by a substitutent selected from R4 and/or
RS, wherein R4 and R5 are defined ¥ ]0In another specific embodiment, the invention provides
compounds of formula IF wherein X is O or nd pa denotes Het wherein Het is a a monocyclic or
bicyclic, saturated heterocyclic ring having { to 0 dnd/or S atomwhich may be unsubstituted or
monosubstituted, disubstituted or trisubstiti:l %Xl itutent selected from R4 and/or R5wherein R4

and R5 are defined as above; 35 69 having 1to 4 N, /or S atoms which may be unsubstituted or
monosubstituted, disubstituted or trisubstit by a substitutent selected from P4 and/or R5wherein R4
and R5 are defined as above; 5In another specific embodiment, the invention provides compounds of
formula IF wherein X is S, and pa de es«Het wherein Het is a a monocyclic or bicyclic, saturated
heterocyclic ring having 1 to 4 N, 0 and/or-$ atoms which may be unsubstituted or monosubstituted,
disubstituted or trisubstituted by a subéﬁéﬁpm rdth P4 and/or R5wherein R4 and R5 are defined
as above; 10 In another specific embodiment, t ention providels @gompounds of formula IF wherein X
is 0 or S, and pa denotes Het wherein Het is a monocyclic saturated heterocyclic ring having 1to 4 N, 0
and/or S atoms which may be unsubstituted or monosubstituted, disubstituted or trisubstituted by a
substitutent selected from P4 and/or R5 wherein R4 and R5 are defined as 15above; In another specific
embodiment, the invention provides compounds of formula IF wherein X is 0, and pa denotes Het wherein
Het is a monocyclic saturated heter iewjng having 1 to 4 N, 0 and/or S atoms which may be
unsubstituted or monosubstituted, disubstituted or 20trisubstituted by a substitutent selected from P4

and/or R5 wherein R4 and R5 are defif as})\©v“$o/ »
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above; In another specific embodiment, the invention provides compounds of formula IF wherein X is S,
and pa denotes Het wherein Het is a monocyclic saturated heterocyclic ring having 1 to 4 25N, 0 and/or S
atoms which may be unsubstituted or monosubstitutgsl, disubstituted or trisubstituted by a substitutent
selected from P4 and/or R5 wherein R4 and R5 are defined as above; In another specific embodiment,
the invention provides compounds 0 \ula IF wherein X is 300 or S, and pa denotes Het wherein Het is
a piperidinyl or a piperazinyl which Uhsubstituted or monosubstituted, disubstituted or
trisubstituted by a substitutent selected fronTR4 and/or R5 wherein R4 and R5 are defined as above; In
another specific embodiment, the inverition pr. vitdes jpounds ofifermula IF wherein X is 350, and pa
denotes Het wherein Het is a piperidinyi-dr a pipera Jplch may be unsubstituted or monosubstituted,
disubstituted or trisubstituted by a substitutent selecte from P4 and/or R5 wherein R4 and R5 are
defined as above; 70 In another specific embodiment, the invention provides compounds of formula IF
wherein X is S, and pa denotes Het whergin Het is a piperidinyl or a piperazinyl which may be
unsubstituted or monosubstituted, di |tuted or trisubstituted by a substitutent selected 5 from P4
and/or R5 wherein R4 and R5 are d s bove; In another specific embodiment, the invention
provides compounds of formula IF whereinrX'is Q or S, and pa denotes Het wherein Het is a piperidinyl or
a piperazinyl which may be unsubstituted onos ituted, disubpsgituted or trisubstituted by a
substitutent selected 10from P4 and/or WhePﬁﬁ@mZRS are selected from alkyl, alkylsulfonyl or
acyl; In another specific embodiment, the invention provides compounds of formula IF wherein X is 0, and
pa denotes Het wherein Het is a piperidinyl or a piperazinyl which may be unsubstituted or
monosubstituted, disubstituted or trisubstituted by a substitutent selected 15from P4 and/or R5 wherein
R4 and R5 are selected from alkyl, Ifonyl or acyl; In another specific embodiment, the invention
provides compounds of formula IF w n< ISNS, and pa denotes Het wherein Het is a piperidinyl or a
piperazinyl which may be unsubstituted or osubstituted, disubstituted or trisubstituted by a
substitutent selected 20from P4 and/or herefNR4 nd R5 are stdected from alkyl, alkylsulfonyl or
acyl; The invention also relates to comppupts 6%
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IG 25 wherein T is Het-alky, A, SO2Me, R4 or R5. In another specific embodiment, the invention relates
to Formula IG wherein T is selected from the following groups: 5In another specific embodiment, the
invention provides compounds of Formula | and relaggd Formulae wherein R1 is F or Br. In another
specific embodiment, the invention providFes compounds of Formula | and related Formulae wherein R2 is
H or Hal. 10 In another specific embgdiryient, the invention provides compounds of Formula | and related
Formulae wherein Rb is selected fro AT SAr-alkyl, an Het, or Het-alkyl, a branched of linear alkyl
having 1 to 12 C-atoms, wherein one or mgte, preferably 1 to 7 H-atoms may be replaced by Hal, ORS3,
CN or N(R3)2 and wherein one or more, pyefefabl 7 non-adjagent 15CH2-groups may be replaced
by 0, NR3; In another specific embodimerit, theNnvénti Jarovides compounds of Formula | and related
Formulae wherein Rb is selected from a Phenyl, Ben2Yl, cyclopropyl, a pyridinyl, a Het-alkyl, wherein Het
is selected from morpholino, tetrahydrofuranyl, tetrahydropyranyl, piperazinyl or 20piperidinyl, a branched
of linear alkyl having 1 to 12 C-atoms, wherein one or more, preferably 1 to 7 H-atoms may be replaced
by Hal, OR3, CN or N(R3)2 and wheréiry'one or more, preferably 1 to 7 non-adjacent CH2-groups may be
replaced by 0; wherein Phenyl, Benz 'cﬁhyl or Het-alkyl groups may be unsubstituted or
monosubstituted, disubstituted or trisubstit by a substitutent selected from R4 and/or R5. 25 In
another specific embodiment, the inventiol Tes ompdunds ofipprmula | and related Formulae,
wherein Rb is selected from a Phenyl, ap§ridin\; a alkyl wherein Het is morpholino, a branched or
linear alkyl having 1 to 12 C-atoms, wherein one or more, preferably 1 to 7 H-atoms may be replaced by
Hal, OR3, CN or N(R3)2 and wherein one or
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30more, preferably 1 to 7 non-adjacent CH2-groups may be replaced by 0; wherein Phenyl, pyridinyl or
Het-alkyl groups may be unsubstituted or monosubstituted, disubstituted or trisubstituted by a substitutent
selected from R4 and/or R5. 72 In another specific ggbodiment, the invention provides compounds of
Formula | and related Formulae wherein R4 and R5 are each independently selected from Hal, hydroxy,
alkoxy, carboxy, carboxy-alkyl, Perfl -aIkyI acyl, alkylsulfonyl, sulfonyl, cyano, nitro, amino, amido,
alkyl optionally substituted by a carb t-alkyl optionally substituted by an acyl, 5alkylsulfonyl or
alkyl. Preferably, R4 and R5 are each i ntly selected from F, OH, OMe, COOH, COOMe, CF3,
acetyl, methylsulfonyl, sulfonyl, cyano,\nitro, @ idp, methyl pagionally substituted by a carboxy, or
Het-alkyl optionally substituted by an acetyl meth nyI or methyl wherein Het is selected from
pipetidinyl, piperazinyl or [1,2,4]triazolyl. 10 In a very more prefered embodiment, the invention provides
compounds of formula | wherein X'is 0, R2 is H, R1 is Hal, Ra is H, A, Ar, or Het and Rb Het wherein Het
is selected from pyridinyl; 15In a very more prefered embodiments the invention provides compounds of
formula | wherein X is 0, R2is H, R Hal Rais H, A, Ar, or Het and Rb is A wherein A selected from a
branched or linear alkyl having 1 to 12" C-atoms, wherein one or more, preferably 1 to 7 H-atoms may be
replaced by Hal, OR3, CN or N(R3)2 an (j&m more, preferably 1 to 7 non-adjacent
CH2-groups may be replaced by 0, NR3 or S' C‘H CH- or3¢CEC- 20groups, or denotes
cycloalkyl or cycloalkylalkylen having 3-7 ring C atoms; In a very more prefered embodiments the
invention provides compounds of formula | wherein X is 0, R2 is H, R1 is Hal, Ra is H, A, Ar, or Het and
Rb is A wherein A selected from a branched or linear alkyl having 2 to 12 C-atoms, wherein one or more,
preferably 1 to 7 H- 25 atoms may be replaced by Hal, OR3, CN or N(R3)2 and wherein one or more,
preferably 1 to 7 non-adjacent CH2-SJnay be replaced by 0, NR3 or S and/or by -CH=CH- or

c

-CECgroups, or denotes cycloalkyl o alkylalkylen having 3-7 ring C atoms; In a very more
prefered embodiments the invention prevides mpounds of formula | wherein 30X is 0, R2 is H, R1 is
Hal, Rais H, A, Ar, or Het and Rb is Hat-#lkyl; re @efered edibodiments the invention provides

compounds of formula | wherein X is 0, R2 is H, RIS Hal, Ra is H, A, Ar, or Het and Rb is Aryl; 73
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In a more prefered embodiments the invention provides compounds of formula | wherein X is 0, R2 is H,
R1lis Hal, Rbis Aor Ar, Rais A; Ina more prefered embodiments the invention provides compounds of
formula I wherein X is 50, R2 is H, R1 is Hal, Rb is Ajz Ra is A; In a more prefered embodiments the
invention provides compounds of formula I wherein X'is 0, R2 is H, R1 is Hal, Rb is A and Ra is A; 10The
compounds of the formula 1, IA, 1B, I@\Dlg IF, 1G, Il, Il and also the starting materials for the
preparation thereof are, in addition, prepdretl by methods known per se, as described in the literature (for
example in the standard works, such a¢ ben-Weyl, Methoden der organischen Chemie [Methods of
Organic Chemistry], Georg-Thieme-Verldg, Sttt @ der reactigggconditions which are known and
suitable for the said reactions. For all the 15protection and deprotection methods, see Philip J. Kocienski,
in "Protecting Groups", Georg Thieme Verlag Stuttgart, New York, 1994 and, Theodora W. Greene and
Peter G. M. Wuts in "Protective Groups in Organic Synthesis", Wiley Interscience, 3rd Edition 1999. Use
can also be made here of variants which are known per se, but are not mentioned here in greater detail.
20 If desired, the starting materials q@als@ be formed in situ so that they are not isolated from the
reaction mixture, but instead are imm KJ(’:f;e\%converted further into the compounds of the formula I.

i

e

25The starting compounds for the prepar i of compounds of formula | are generally known. If they are

N OH . .
novel, they can, however, be prepared'by meth own per se. TiBe reactions are preferably carried out
in an inert solvent. Examples of suitable inert solvents are hydrocarbons, such as hexane, petroleum
ether, 30benzene, toluene or xylene; chlorinated hydrocarbons, such as trichloroethylene, 1,2-
dichloroethane, tetrachloromethane, chloroform or dichloromethane; alcohols, such as methanol, ethanol,
isopropanol, n-propanol, n-butanol or tert-butanol; ethers, such as diethyl ether, diisopropyl ether,
tetrahydrofuran (THF) or dioxane; gl@lNetpers, such as ethylene glycol monomethyl or monoethyl ether
or ethylene glycol dimethyl ether (diglymey); ketones, 35guch as acetone or butanone; amides, such as
acetamide, dimethylacetamide or dimm ideNZDEM ); nitriles, such as acetonitrile; sulfoxides, such
as dimethyl sulfoxide (DMSO0); carbon disulfide; carboxylic acids, suéii as formic acid or acetic acid; nitro
74 compounds, such as nitromethane or nitrobenzene; esters, such as ethyl acetate, or mixtures of the
said solvents.
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Accordingly, the invention relates, in particular, to the use of compounds of the formula!, 1A, 5IB, IC, 1D,
1E, IF, IG as defined above, wherein X, R1, R2, R3, Ra and Rb are as defined above as a medicament.
Accordingly, the invention relates, in particular, to thggise of compounds of the formulal, IA, IB, IC, ID, 1E,
IF, IG as defined above, wherein X, R1, R2, R3, Ra and Rb are as defined above 10for the preparation of
pharmaceutical formulation for the p nl;lon and/or the treatment of multiple sclerosis and related
disorders. The said compounds of th la land related formulae such as A, IB, IC, ID, 1E, IF, IG, 11,
[Il can be used in their final non-salt fog% he otherhand, the present invention also relates to the use
of these compounds in the form of their harmgai@hcaq;fa acceptablg galts, 15which can be derived from
various organic and inorganic acids and bases by procedures known in the art. Pharmaceutically
acceptable salt forms of the compounds of the formula | are for the most part prepared by conventional
methods. If the compound of the formula! contains an acidic center, such as a carboxyl group, one of its
suitable salts can be formed by reacting the compound with a suitable base to give the corresponding
base-addition salt. 20Such bases are’ for e,3<ample alkall metal hydroxides, |nclud|ng potassrum
hydroxide, sodium hydroxide and lith f
hydroxide and calcium hydroxide' alkali=x

sr&/;%r example sodium- or potassrum methoxide
sodiummar potassiumhydride; and various
organic bases, such as piperidine, drethanolamrne nd N-methyl-glutamine, 25benzathine, choline,
diethanolamine, ethylenediamine, meglumine, benethamine, diethylamine, piperazine and tromethamine.
The aluminium salts of the compounds of the formula land related formulae such as IA, IB, IC, ID, 1E, IF,
IG, 11, Il are likewise included. In the case of certain compounds of the formula land related formulae,
which contain a basic center, acid-anlealts can be formed by treating these compounds with
pharmaceutically 30acceptable organ horganic acjds, for example hydrogen halides, such as
hydrogen chloride, hydrogen bromide gp?%%:l%en |od|d<egther mineral acids and corresponding salts
thereof, such as sulfate, nitrate or ph0$ ate and(theg _like,and alkyl4and monoaryl-sulfonates, such as
ethanesulfonate, toluenesulfonate and benzene-sulfonate, and other organic acids and corresponding
salts thereof, such as acetate, trifluoro-acetate, 35tartrate, maleate, succinate, citrate, benzoate,
salicylate, ascorbate and the like. Accordingly, pharmaceutically acceptable acid-addition salts of the
compounds of the formula land related farmulae include the following: acetate, adipate, alginate, arginate,
aspartate, 75 benzoate, benzene- sﬁt& &besylate) bisulfate, bisulfite, bromide, butyrate, camphorate,

camphor-sulfonate, caprylate, chloride %@_rg?enzoate @itrate, cyclo-pentane-propionate,
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digluconate, dihydrogen-phosphate, dinitrobenzoate, dodecyl-sulfate, ethanesulfonate, fumarate,
galacterate (from mucic acid), galacturonate, glucoheptanoate, gluco-nate, 5glutamate,
glycerophosphate, hemi-succinate, hemisulfate, hepjanoate, hexanoate, hippurate, hydro-chloride,
hydrobromide, hydroiodide, 2-hydroxy-ethane-sulfonate, iodide, isethionate, isobutyrate, lactate,
lactobionate, malate, maleate, malo , mandelate, metaphosphate, methanesulfonate, methylbenzoate,
mono-hydrogen-phosphate, 2- naphtialéhebulfonate, nicotinate, nitrate, oxalate, oleate, palmo-ate,
pectinate, persulfate, 10phenylacetatq.\/,‘§;%§Wté, phosphate, phosphonate, phthalate, but this
does not represent a restriction. Both types of s may be formedgrinterconverted preferably using
ion-exchange resin techniques. Furthermore, the base salts of the compounds of the formula land related
formulae such as 15IA, IB, IC, ID, 1E, IF, IG include aluminium, ammonium, calcium, copper, iron(lll),
iron(ll), lithium, magne-sium, manganese(lll), manganese(ll), potassium, sodium and zink salts, but this is
not intended to represent a restriction. Of the above-mentioned salts, preference is given to ammonium;
the alkali metal salts sodium and po lum, and the alkaline earth metal salts calcium and magnesium.
Salts of the compounds of the formula=twhich are 20derived from pharmaceutically acceptable organic
non-toxic bases include salts of primarys=secongdary andN:;e}rr:iary amines, substituted amines, also
including naturally occurring substitute ifeg, C amines, and 4@sic ion exchanger resins, for
example arginine, betaine, caffeine, chloroprocaine;”choline, N,N'-dibenzyl-ethylen-ediamine
(benzathine), dicyclohexylamine, diethanol-amine, diethyl-amine, 2-diethyl-amino-ethanol, 2-
25dimethyl-amino-ethanol, ethanolamine, ethylenediamine, N-ethylmorpholine, N- ethyl-piperidine,
glucamine, glucosamine, histidine, hydrabamine, isopropyl-amine, lido-caine, lysine, meglumine
(N-methyl-D-glucamine), morpholine 'razine, piperidine, polyamine resins, procaine, purines,
theobromine, triethanol-amine, trietha:'fﬁ,nnethylamine, tripropyl-amine and
tris(hydroxy-methyl)methylamine (tromethanyng), but %pthis is not intended to represent a restriction.
Compounds of the formula land related Nch as IA, 1B, IC14D, 1E, IF, IG of the present invention
which contain basic nitrogen-containing\gr e'quaternised using agents such as (C1-C4)-alkyl
halides, for example methyl, ethyl, isopropyl and tert-butyt"'35chloride, bromide and iodide; di(C1-C4)alkyl
sulfates, for example dimethyl, diethyl and diamyl sulfate(C10-C18)alkyl halides, for example decyl,
do-decyl, lauryl, myristyl and stearyl chloride, bromide and iodide; and aryl-(Ci-C4)alkyl halides, for
example benzyl chloride and 76 phk/JN\bromide. Both water- and oil-soluble compounds of the
formula | can be prepared using such Salts=1 he above-mentioned pharmaceutical salts, which are

preferred, include acetate, o¥s
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Strifluoroacetate, besylate, citrate, fumarate, gluconate, hemisuccinate, hippurate, hydrochloride,
hydrobromide, isethionate, mandelate, me-glumine, nitrate, oleate, phosphonate, pivalate, sodium
phosphate, stea-rate, sulfate, sulfosalicylate, tartratgyghiomalate, tosylate and tro-meth-amine, but this is
not intended to represent a restriction. 10The acid-addition salts of basic compounds of the formula | and
related formulae such as IA, IB, IC, | , 'LF, IG are prepared by bringing the free base form into contact
with a sufficient amount of the desire id, dausing the formation of the salt in a conventional manner.
The free base can be regenerated by b _tle salt form into contact with a base and isolating the free
base in a conventional manner. The fr e aseN@Wr in a certadn respect from 15the corresponding
salt forms thereof with respect to certain physical elies, such as solubility in polar solvents; for the
purposes of the invention, however, the salts other-wisescorrespond to the respective free base forms
thereof. As mentioned, the pharmaceutically acceptable base-addition salts of the compounds of the
20formula | are formed with metals or amines, such as alkali metals and alkaline earth metals or organic
amines. Preferred metals are sodiu otagsium, magnesium and calcium. Preferred organic amines are
N,N'-dibenzylethylenediamine, chlom birle, choline, diethanol-amine, ethylenediamine,
N-methyl-D-glucamine and procaine. 257 : itipr-salts of acidic compounds of the formulal, IA,

i acid form intpsgontact with a sufficient amount of
the desired base, causing the formation of the saltin a conventional manner. The free acid can be
regenerated by bringing the salt form into contact with an acid and isolating the free acid in a conventional
manner. The free acid forms differ in a certain respect from the corresponding 30salt forms thereof with
respect to certain physical properties, sugh as solubility in polar solvents; for the purposes of the
invention, however, the salts other-wiSescorigspond to the respective free acid forms thereof. If a
compound of the formulal, 1A, IB, IC,4D] IE, IF, IG contains more than one group which 35is capable of
forming pharmaceutically acceptable salts. isMype '%formula | also encompasses multiple salts.
Typical multiple salt forms include, for examplé;ita le;n 77 diacatdte, difumarate, dimeglumine,
di-phosphate, disodium and trihydrochlotide, but this is not intended to represent a restriction. With regard
to that stated above, it can be seen that the term "pharmaceutically acceptable 5salt" in the present
connection is taken to mean an active ingredient which comprises a compound of the formula!, 1A, IB, IC,
ID, 1E, IF, IG, 11, lll in the form of one of is salts, in particular if this salt form imparts improved
pharmacokinetic properties on the a ingredient compared with the free form of the active ingredient
or any other salt form of the NN
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active ingredient used earlier. The pharmaceutically acceptable salt form of the active 10ingredient can
also provide this active ingredient for the first time with a desired pharmacokinetic property which it did not
have earlier and can even have a positive influence gg the pharmacodynamics of this active ingredient
with respect to its therapeutic efficacy in the body. 150wing to their molecular structure, the compounds
of the formulal, 1A, IB, IC, ID, 1E, IF, cap be chiral and can accordingly occur in various enantiomeric
forms. They can therefore exist in ra gr in optically active form. Since the pharmaceutical activity of
the racemates or stereoisomers of the a=' nds accggl;ng to the invention may differ, it may be

desirable to use the enantiomers. In these 20¢as Ad produgter even the intermediates can be
separated into enantiomeric compounds by chemical or ghysical measures known to the person skilled in
the art or even employed as such in the synthesis. In the case of racemic amines, diastereomers are
formed from the mixture by reaction with 25an optically active resolving agent. Examples of suitable
resolving agents are optically active acids, such as the R and S forms of tartaric acid, diacetyltartaric acid,
dibenzoyltartaric acid, mandelic acid lic, ac:|d Iactlc acid, sunable N- protected amlno acids (for
example Nbenzoylproline or N-benz I{6
acids. Also advantageous is chromatogta hlnantlome resolution with the aid of an 30optically active
resolving agent (for example dinitroberize : Qellulosat{dﬁcetate or other derivatives of
carbohydrates or chirally derivatised methacrylate polymers immobilised on silica gel). Suitable eluents
for this purpose are aqueous or alcoholic solvent mixtures, such as, for example, hexane/isopropanol/
acetonitrile, for example in the ratio 82:15:3. 35 78 medicaments used in the treatment of multiple
sclerosis such as cladribine or another cp-agent, such as interferon, e.g. pegylated or non-pegylated
interferons, preferably interferon bet d/Qr with compounds improving vascular function or in
combination with |mmunomodulat|ng age?-'ti for example Flngollmod cyclosporins, rapamycins or

ascomycins, 5or their immunosuppre closporln A, cyclosporin G, FK-506, ABT-281,
ASM981, rapamycin, 40-0-(2-hydroxy)&thyl- rél c corticoséaroids; cyclophosphamide;
azathioprene; methotrexate; leflunomide; mlzorlblne mycophenollc add; mycophenolate mofetil;
15-deoxyspergualine; diflucortolone valerate; difluprednate; Alclometasone dipropionate; amcinonide;
amsacrine; asparaginase; azathioprine; 10basiliximab; beclometasone dipropionate; betamethasone;
betamethasone acetate; betamethasone dipropionate; betamethasone phosphate sodique;

betamethasone valerate; budesonid Qpril; chlormethine chlorhydrate; cladribine; clobetasol

propionate; cortisone acetate; cortivazol, lophosphamide; cytarabine; daclizumab; dactinomycine;

desonide; desoximetasone; dexamethaspn ﬁe@eg 7gsgmne acetate; dexamethasone isonicotinate;
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15dexamethasone metasulfobenzoate sodique; dexamethasone phosphate;dexamethasone tebutate;
dichlorisone acetate; doxorubicine chlorhydrate; epirubicine chlorhydrate; fluclorolone acetonide;
fludrocortisone acetate; fludroxycortide; flumetasong;givalate; flunisolide; fluocinolone acetonide;
fluocinonide; fluocortolone; fluocortolone_hexanoate; fluocortolone pivalate; fluorometholone;
fluprednidene acetate; fluticasone pr@n%te; 20gemcitabine chlorhydrate; halcinonide; hydrocortisone,

hydrocortisone acetate, hydrocortiso typate, hydrocortisone hemisuccinate; melphalan;
meprednisone; mercaptopurine; meth@%ﬁﬁsﬂlone; methylprednisolone acetate; methylprednisolone
hemisuccinate; misoprostol; muromon d3iN olate mofejigs paramethasone acetate;
prednazoline, prednisolone; prednisolone acetate; prednisolone caproate; 25prednisolone
metasulfobenzoate sodique; prednisolone phosphate sodique; prednisone; prednylidene; rifampicine;
rifampicine sodique; tacrolimus; thalidomide; thiotepa; tixocortol pivalate; triamcinolone; triamcinolone
acetonide hemisuccinate; triamcinolone henetonide; triamcinolone diacetate; triamcinolone hexacetonide;
immunosuppressive monoclonal ant'iegN\e.g., monoclonal antibodies to leukocyte receptors, e.g.,
MHC, CD2, CD3, CD4, 30CD7, CD25;CD28! B7, CD40, £D45 or CD58 or their ligands; or other
immunomodulatory compounds, e.g. CE- yor other adhesion molecule inhibitors, e.g. mAbs or low
molecular weight inhibitors including S&le tirPa, .and VLA4&ntagonists. A preferred composition
is with Cyclosporin A, FK506, rapamycin or 40-(2-hydroxy)ethyl-rapamycin and Fingolimod.. These further
medicaments, such as interferon beta, may be administered 35concomitantly or sequentially, e.g. by
subcutaneous, intramuscular or oral routes. These compositions can be used as medicaments in human
and veterinary medicine. 79 In a further aspect, the invention provides the use of compounds of Formula
| and related formulae, as well as pharmacgutically usable derivatives, salts, tautomers, solvates and
stereoisomers thereof, including mixtures thereof in all ratjos, for the preparation of a medicament for the

treatment and/or prophylaxis of diseases{n which the inp{'ﬁition, 5activation, regulation, and/or modulation
@:I W\; a fur

of Si P1 receptor signal transduction p a‘rale: er aspedfnthe invention provides the use of
compounds of Formula | and related Formulae for the preparation of a medicament for the treatment
and/or prophylaxis of autoimmune disorder or condition associated with an overactive immune response.
10 In another aspect, the present invention provides the use of compounds of Formula | wherein X is O or
S; R1 denotes H, Hal, CF3, OCF3, CN er NO2;R2 is H; as a medicament. 15Pharmaceutical formulations
can be administered in the form of d \units, which
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comprise a predetermined amount of active ingredient per dosage unit. Such a unit can comprise, for
example, 0.5 mg to 1 g, preferably 1 mg to 700 mg, particularly preferably 5 mg to 100 mg, of a
compound according to the invention, depending onghe disease condition treated, the method of
administration and the age, weight and condltlon of the patient, or 20pharmaceutical formulations can be
administered in the form of dosage WhICh comprise a predetermined amount of active ingredient per
dosage unit. Preferred dosage unit f tions are those which comprise a daily dose or part-dose, as
indicated above, or a corresponding fr@%?—nghereof of an active ingredient. Furthermore, pharmaceutical
formulations of this type can be prepa e$4 hich isigenerally known in the
25pharmaceutical art. Pharmaceutical formulatlon an be adapted for administration via any desired
suitable method, for example by oral (including buccal or sublingual), rectal, nasal, topical (including
buccal, sublingual or transdermal), vaginal or parenteral (including subcutaneous, 30intramuscular,
intravenous or intradermal) methods. Such formulations can be prepared using all processes known in
the pharmaceutical art by, for exam@om\bining the active ingredient with the excipient(s) or
adjuvant(s). Pharmaceutical formulations™adipted for oral administration can be administered as separate
35units, such as, for example, capsuleg%aépi ts; owae{s or granules; solutions or suspensions in
agueous or non-aqueous liquids; ediblg-féams/or oods; or oikirrwater liquid emulsions or
water-in-oil liquid emulsions. 80 Thus, for example;in the case of oral administration in the form of a
tablet or capsule, the active-ingredient component can be combined with an oral, non-toxic and
pharmaceutically acceptable inert excipient, such as, for example, ethanol, glycerol, water and the like.
5Powders are prepared by comminuting the compound to a suitable fine size and mixing it with a

pharmaceutical excipient comminut a gimilar manner, such as, for example, an edible carbohydrate,
such as, for example, starch or mannitol. avour, preservative, dispersant and dye may likewise be
present. 10Capsules are produced by pr y a powdgr mixture as described above and filling shaped

gelatine shells therewith. Glidants and Iubrlcan S, @ /for exampte, highly disperse silicic acid, talc,
magnesium stearate, calcium stearate or polyethylene glycol in solid form, can be added to the powder
mixture before the filling operation. A disintegrant or solubiliser, such as, for example, agar-agar, calcium
carbonate or sodium carbonate, may likewise be added 15in order to improve the availability of the
medica-ment after the capsule has beentaken In addition, if desired or necessary, suitable binders,
lubricants and disintegrants as well egqcan likewise be incorporated into the mixture. Suitable
binders include starch, gelatine, natural ars, such as, for example, glucose or beta-lactose,
sweeteners made from maize, 20natufal, sme libper, such as, for example, acacia, tragacanth
or sodium alginate, carboxymethylcellulose pol glycol, waxés, and the like. The lubricants used
in these dosage forms include sodium oleate, sodium stearate, magnesium stearate sodium benzoate,
sodium acetate, sodium chloride and the like. The disintegrants include, without being restricted thereto,
starch, methylcellulose, agar, bentonite, xanthan gum and the like. 25 The tablets are formulated by, for
example, preparing a powder mixture, granulating or dry-pressing the mixture, adding a lubricant and a
disintegrant and pressing the entire &ugﬁqp give tablets. A powder mixture is prepared by mixing the
compound comminuted in a suitable mannex with a diluent or a base, as described above, and optionally
with a binder, such as, for example, carb@%@ﬁ@lﬂl@@, an alg1ir715ate, gelatine or polyvinyl-pyrrolidone,
N
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30dissolution retardant, such as, for example, paraffin, an absorption accelerator, such as, for example, a
guaternary salt, and/or an absorbant, such as, for example, bentonite, kaolin or dicalcium phosphate. The
powder mixture can be granulated by wetting it with gobinder, such as, for example, syrup, starch paste,
acadia mucilage or solutions of cellulose or polymer materials and pressing it through a sieve. As an
alternative to granulation, the powde(?n)j\g(ture can be run through a tableting machine, giving lumps of
non-uniform shape which are broken up to_form granules. The granules can be lubricated by addition of
stearic acid, a stearate salt, talc or miqsé%%jn@i%to tevent sticking to the tablet casting moulds. The
81 lubricated mixture is then pressed t givefablets. Tf?jéjactive ingregients can also be combined with a
free-flowing inert excipient and then pressed directly to give tablets without carrying out the granulation or
dry-pressing steps. A transparent or opaque protective layer consisting of a shellac sealing layer, a layer
of sugar or polymer material and a gloss layer of Swax may be present. Dyes can be added to these
coatings in order to be able to differentiate between different dosage units. Oral liquids, such as, for
example, solution, syrups and elixirs, can be prepared in the form of dosage units so that a given quantity
comprises a pre-specified amount of the compounds. 10Syrups can be prepared by dissolving the
compounds in an aqueous solution with a suitable flavour, while elixirs are prepared using a non-toxic
alcoholic vehicle. Suspensions can be for<mulated by dispersion of the compounds in a non-toxic vehicle.
Solubilisers and emulsifiers, such as, ple, ethoxylated isostearyl alcohols and polyoxyethylene
sorbitol ethers, preservatives, flavour additives;such as, for examplgzgoeppermint oil or 15natural
sweeteners or saccharin, or other artificial swee rs and the like, can likewise be added. The dosage
unit formulations for oral administration can,/if d@ﬁid@ncapsulated in microcapsules. The
formulation can also be prepared in such a way that the-rélease is 20extended or retarded, such as, for
example, by coating or embedding of particulate material in polymers, wax and the like. The compounds
of the formula land related formulae such as 1A, IB, IC, ID, 1E, IF, IG and salts, solvates and
physiologically functional derivatives t and the other active 25ingredients can also be administered
S

in the form of liposome delivery systems; suth &5, for exam-pie, small unilamellar vesicles, large
unilamellar vesicles and multilamellar vesiclgs. Lipgsomes can be fdfhed from various phospholipids,
lamine

such as, for example, cholesterol, stearyl {Qq%sib?tidylcholines.
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30The compounds of the formula land related formulae such as IA, IB, IC, ID, 1E, IF, IG and the salts,
solvates and physiologically functional derivatives thereof and the other active ingredients can also be
delivered using monoclonal antibodies as individual garriers to which the compound molecules are
coupled. The compounds can also be coupled to soluble polymers as targeted medicament carriers. Such

polymers may encompass 35po|yvin|idone, pyran copolymer,

polyhydroxypropyl-methacrylamidophenol pQI hydroxyethylaspartamido-phenol or polyethylene oxide
polylysine, substituted by palmitoyl rad cals _The compounds may furthermore be coupled to a class of
biodegradable 82 polymers which are sui achieving controlléd release of a medicament, for
example polylactic acid, poly-epsilon-caprdtactoge;-po hydroxybutyrlc acid, poly-orthoesters, polyacetals,
polydihydroxypyrans, polycyanoacrylates and crossl d%f amphipathic block copolymers of hydrogels.
Pharmaceutical formulations adapted for transdermal adfinistration can be administered as independent
plasters for extended, close contact with the epidermis of the recipient. Thus, for example, the active
ingredient can be delivered from the plaster by iontophoresis, as described in general terms in
Pharmaceutical Research, 3(6), 318 NPheNmaceutical compounds adapted for topical
administration can be formulated as ointmen

reams, suspensio 4Iotions, powders, solutions, pastes,
gels, sprays, aerosols or oils. 15For the L of the eye or other external tissue, for example mouth
and skin, the formulations are preferably appliecbas topical-ointment or cream. In the case of formulation
to give an ointment, the active ingredient can be ethplo either with a paraffinic or a water-miscible
cream base. Alternatively, the active ingredient can be formulated to give a cream with an oil-in-water
cream base or a water-in-oil base. 20 Pharmaceutical formulations adapted for topical application to the
eye include eye drops, in which the actjve ingredient is dissolved or sus-pended in a suitable carrier, in
particular an aqueous solvent. 25P nageUtical formulations adapted for topical application in the mouth
encompass lozenges, pastilles and mouth hes. Pharmaceutical formulations adapted for rectal
administration can be administered in orm rsupposnorles or ef¥mnas. 30 Pharmaceutical
formulations adapted for nasal admin stration ' the carrier substance is a solid comprise a coarse
powder having a particle size, for examp e, in the range ’@»560 microns, which is administered in the
manner in which snuff is taken, i.e. by rapid inhalation via thenasal passages from a container containing
the powder held close to the nose. 35Suitable formulations for administration as nasal spray or nose
drops with a liquid as carrier subsﬁ@ncompass active-ingredient solutions in water or oil. 83
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Pharmaceutical formulations adapted for administration by inhalation encompass finely particulate dusts
or mists, which can be generated by various types of pressurised dispensers with aerosols, nebulisers or
insufflators. 5SPharmaceutical formulations adapted fg4 vaginal administration can be administered as
pessaries, tampons, creams, gels, pastes, foams or spray formulations. Pharmaceutical formulations
adapted for parenteral administration includeraqueous and non- aqueous sterile injection solutions
comprising antioxidants, buffers, bactecs and 10solutes, by means of which the formulation is
rendered isotonic with the blood of the recipi
suspensions, which may comprise suspensi
administered in single-dose or multidose contain
in freeze-dried (lyophilised) state, so that only tte
for 15injection purposes, immediately before use'Is necessary. Injection solutions and suspensions
prepared in accordance with the recipe can be preparedAfrom sterile powders, granules and tablets. 20It
goes without saying that, in addition to the above particularly mentioned constituents, the formulations
may also comprise other agents usual in the.art with respect to the particular type of formulation; thus, for
example, formulations which are suitableal administration may comprise flavours. 25A
therapeutically effective amount of a compoun Qf\mhe formula | and related formulae and of the other
active ingredient depends on a number of { rs,\including, for exaigple, the age and weight of the
animal, the precise disease condition whic ugesitreatment, and its severity, the nature of the
formulation and the method of administration, and'is ultimately determined by the treating doctor or vet.
However, an effective amount of a compound is 30gen ly in the range from 0.1 to 100 mg/kg of body
weight of the recipient (mammal) per day and particularly typically in the range from 1 to 10 mg/kg of body
weight per day. Thus, the actual amount per dayfor an adult mammal weighing 70 kg is usually between

; rff“tg be treated; and aqueous and non-aqueous sterile
edia and th|ckener The formulations can be

for example sea%ed ampoules and vials, and stored
ition of the sterile carrier liquid, for example water

70 and 700 mg, where this amount can be inistered as an individual dose per day or usually in a
series of part-doses (such as, for exampl ; h‘?’e;g, four, five or six) per day, so that the 35total daily
dose is the same. An effective amount of a salt or-solvate or of a physiologically functional derivative
thereof can be determined as the fraction of the effective &mount of the compound per se. 84 The
present invention also relates to a kit comprising atleast one,.compound of formula (I) and/or
pharmaceutically usable derivatives, tautomers, salts, solvates and stereoisomers thereof, including

mixtures thereof in all ratios, and at least one further active ingredient. 5
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and pharmaceutically usable derivatives, solvates, salts and sterecisomers thereof, including

mixtures thereof in all ratios.



The present invention furthermore relates to a method for treating a subject suffering from a sphingosine
1-phosphate associated disorder, comprising administering to said subject an effective amount of a
compound of formula I. The present invention prefergbly relates to a method, wherein the sphingosine
1-phosphate-1 associated disorder is an autoimmyne 10disorder or condition associated with an
overactive inftitiffePResPRInYcaiRdicHeseitiRsehtbnFurthefmdte Reldte bt methd e $iereating a subject
suffering frommeamingrimdivated utatarihaloromalifyncenexsisg adetsisitrngde said subject a compound of
formula I in an amount that is effective for treating said immunoregulatory abnormality. The 15present
invention pr?#erabl relates to a method w ereip the immuynor Hlator abnormality is an autoimmune or
chronic inflari IR RTREL 8 EcRITHR iR 5B ST T SIERE BB Re 4 b lerosis (ALS),
systemidluptiergaematosus, chronic rheumatoid arthritis, type | diabetes mellitus, inflammatory bowel
disease, biliary cirrhosis, uveitis, multiple sclerosis, Crohn's disease, ulcerative colitis, bullous
pemphigoid, )%ellgc%geor%ﬁy %storiasis, autoimmune myositis, Wegener's granulomatosis, ichthyosis,
Graves ophtha otpat y-and asthma. The present invention furthermore relates to a method wherein the
immunoregult&f§ aifRerATARK SEIBbREPRERIG YrRrgan transplant rejection or graftversus-host disease.
The present Riveefioabiydberreoke Acdatésl; tespatiatiheid wherein the immunoregulatory abnormality is

selectegigrongihe.aradR cRIsiNg 8F Jrargplantation of 250rgans or tissue, graft-versus-host diseases
brought about by transplantation, autoimmune syndromes including rheumatoid arthritis, systemic lupus

D
erythematos&,%—?é%ﬁﬁ%%bg’ t‘ﬁ%%ﬁ%ﬁti%ﬂ%nﬁfple sclerosis, myasthenia gravis, type | diabetes, uveitis,
posterior uveRtisraftsagiv eancigshaldmyisites Hebaffetulonephritis, post-infectious autoimmune diseases
including rhegmadie tpvrrandRastdaiedtiaus gimeryulonephritis, inflammatory and 30hyperproliferative
skin diseasegRaoringls pigRISAPIALS. conac CRTIAIL. Scgamalors deDals: sehoreoeic
dermatitis, lichen planus, pempRi)éjus, %u ous pemphigoi ,epidrermo SIS uYIosaS, ticaria, angioedemas,
vasculifl®, erftRBhAhIRHhRMLY SSMARIREAPIALR Bsighibtsdsserased SpBcia areata,
keratoconjunkfivitig nvestnak toaplinddivitis; Heeitisass bieictan) tidithyBehcet's disease, keratitis, herpetic
keratitis, conjgal \cornGaRdYSURRIIR Srpithelidis Romaage roingalde ykmanRcHRrAemghigus, Mooren's
ulcer, scleritis, Graves' opthalmopathy, Vogt-Koyanagi-Harada syndrome, sarcoidosis, pollen allergies,
reversible obRREERY airway disease, bronchial asthma, allergic asthma, intrinsic asthma, extrinsic 85
asthma, dust asthma, chronic or inveterate asthma, late asthma and airway hyper-responsiveness,

bronchipig, gaskiicdelesss, vassolpsdamagasaused ydsehesnis gisrages anddbsasphasimdschemic bowel
diseases, inflammatory bowel diseases, necrotizi nterocalitis, intestinal lesio sociated with
el mama e B R e A Heomse,
ulcerative cofitiy/-rRigPAineoRRHiL Ul zEMA M fESHHY ARISHrRILY GBS aleRAMYb e
hemolytic-uremgessthglbotyie 1 diabetionz phiiopttiiyrapyl | tiptehpmyositishéyillaireBarke syndrome, Meniere's

disease, poly@ﬁ]lé[i{ﬁpém?”,tip}lg_’nﬁy_r,iq,sa_fréggpﬂgyg;i§’,3[g%gm%gmy,,__lyrpée_gtllny[&m?,meﬁggﬁdow's disease,
pure red cell aplasia, aplastic anemia, hg(gg(;@lastlc anemia |d|omth|c 10thrombocytopenic purpura,

autoimmune A W&Wﬁ@%ﬂé%ﬁ;%@%ﬂﬂ? éié,’?;sé’rrnk%o%ik"ﬁﬁ POMkgaloblastic anemia,

anerythroplasia, osteoporosis, sarcoidosis, fibroid lung, idiopathic interstitial pneumonia, dermatomyositis,
leukoderma wyi¥y isaichtdy@sistywearis, photoallergic sensitivity, cutaneous T cell lymphoma, chronic
lymphocytic leukemia,
A preferably denotes methyl, furthermore ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl or
30 tert-butyl, furthermore also pentyl, 1-, 2- or 3-methylbutyl, 1,1-, 1,2- or 2,2-dimethylpropyl, 1-
ethylpropyl, hexyl, 1-, 2-, 3- or 4-methylpentyl, 1,1-, 1,2-, 1,3-, 2,2-, 2,3- or 3,3-dimethylbutyl,
1- or 2-ethylbutyl, 1-ethyl-1-methylpropyl, 1-ethyl-2-methylpropyl, 1,1,2- or 1,2,2-
trimethylpropyl, furthermore preferably, for example, trifluoromethyl.
A very particularly preferably denotes alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, preferably
35 methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl,
trifluoromethyl, pentafluoroethyl or 1,1,1-trifluoroethyl. A furthermore denotes
(CH2)nO(CH3),CHs, (CH2),O(CH,).OR?, (CH,),NR3(CH,).N(R®),, especially , CH,-OCHs,



arteriosclerosis, atherosclerosis, aortitis syndrome, polyarteritis nodosa, myocardosis, 15scleroderma,
Wegener's granuloma, Sjogren's syndrome, adiposis, eosinophilic fascitis, lesions of gingiva,
periodontium, alveolar bone, substantia ossea dentiggglomerulonephritis, male pattern alopecia or
alopecia senilis by preventing epilation or, provid@gairgermination and/gr promoting hair generation and
hair growth, &%@&@Pﬁyéﬁbgh&%w&éﬁné% By Synebifrd- Rl i aisasis, 1. 2. 3
ischemia-reparfusion injury of organs which occurs 20upon preservation, transplantation or ischemic
disease, endotoxin-shock, pseudomembranous colitis, colitis caused by drug or radiation, ischemic acute
renal insufficiency, chronjc renal insufficiency, toxinosis caused by lung-oxygen or drugs, lung cancer,
puimonary e L HGER e TIPS S e AT XgE b virea
scarringdcorneal alkali burn, dermatitis erythema multiforme, linear IgA 25ballous dermatitis and cement
dermatitis, giogiitifyREgRaeitfrsapsisianeieabitispyiistasesecousssLiphrmgerynental pollution,
aging, carcin IS t sis gf carci nd h [ hy, disease caused by histamine or
Ieukotriene-C?ﬁ% r%%%igén%%ﬁgé%scéﬂ%%%g@%@?ﬁ%%hﬁ%%%ﬁ?ﬁﬁ%ﬁ%ﬁy biliary cirrhosis, sclerosing
cholangitis, partial liver resection, acute liver necrosis, necrosis caused by toxin, viral hepatitis, shock, or
anoxia, B- 30vkyisnkeeapatiisrabynraingenB, by etits poipthesis palgohelieotpbiosis, Heaplatie, failure, fulminant
hepaticfgilurgJrrBRseiRenaliciaiye, "acute-on-chronic” liver failure, augmentation of
chemotherapeutic effect, cytomegalovirus infection, HCMV infection, AIDS, cancer, senile dementia,

trauma, and chronic bacterial infection. 86 5 wherein Xis 0, S; R1 is selected from F, ClI, Br, I|; IF
Perfluoroalkyl preferably denotes CF3.

Perfluoro-alkoxy preferably denotes OCF3.

15
Hal denotes ClI, Br, |, F and preferably F, Br or Cl.
Alkoxy denotes a group -O-(CH,),-CHs,wherein nis 0, 1, 2, 3 or 4, preferably Methoxy or
Ethoxy.

20

Carboxy denotes a group -COOH.

Carboxyalkyl denotes an ester group preferably COOMe or COOEt.

25  Alkylsulfonyl denotes a group —S(O),-alkyl preferably Methylsulfonyl or Ethylsulfonyl.

Acyl denotes a group -C(O)R wherein R can be A, Ar, Het as defined above, preferably Acyl
denotes a group Acetyl —C(O)CHs.

30  Amino denotes the group —-NR*R’ where each R*, R is independently hydrogen or alkyl or
Ar or Het or A or Het-alkyl or Ar-alkyl, and where R* and R, together with the nitrogen atom

to which they are attached, can optionally form a 3-8-membered Het ring.

Amido refers to the group —C(O)NR*R’” where each R*, R” is independently hydrogen or
35 alkyl or Ar or Het or A or Het-alkyl or Ar-alkyl, and where R* and R”’, together with the
nitrogen atom to which they are attached, can optionally form a 3-8-membered Het ring.



Rb is selected from an Ar, Ar-alkyl, an Het, a Het-alkyl, a branched of linear alkyl having 2 to 12 C-atoms,
wherein one or more, preferably 1 to 7 H-atoms may be replaced by Hal, OR3, 10CN or N(R3)2 and
wherein one or more, preferably 1 to 7 non-adjacentsgH2-groups may be replaced by 0, NR3 or S and/or

by -CH=CH- or -CEC- groups, or denotes cycloalkyl or cycloalkylalkylen having 3-7 ring C atoms; pa
denotes Ar of+BYIHISTRY i© (1 RPOVA FIRREs A hAGTIIRSRAIE BERICAAE CarrorytiarNthAYME ed or
aromatic carlmtychicoongtomsheniohgraydd drcatistiutatoon s)onvbsohstitale d elisaisstigtitlsed or

monosubstitfed, JiskRptiied ARRNIisHRRIHWSH RY & sdPRiitutent selected from R4 and/or R5;

Hetdenotes a monocyclic or bicyclic, saturated, unsaturated or aromatic heterocyclic ring having 1 to 4 N,
0 and/or S atoms, which may be unsubstituted or monosubstituted, disubstituted or trisubstituted by a
substitutent $¥lecterfdfeiaPRAenetopreny R B/ifeh aray RS uisksiitian de pondevitifitstddcted from Hal,

hydroxy, alkanyupsatbeyyreashsstioalyy Betbdaineatiadicand rayrduiany Réulfonyl, cyano, nitro, amino,
amido, alkyl optionally substituted by a carboxy, or Het-alkyl optionally substituted by an acyl, alkylsulfonyl

or alkyl; 30and pharmaceutically acceptable derivatives, solvates, tautomers, salts and stereoisomers
thereof, includiNgHRREIFLETHSFESrAR4 RIS PetRE S IHIREFCEPEhe invention relates to a compound
according to formula IF: 87 IF wherein 5X is 0, S; R1 is selecteggrom F, Cl, Br, I; Rb is selected from an

Ar, Ar-alkyl, an Het, a Het-alkyl, A; @ or 4@
: R’

R

10  wherein R* and R® are as defined above.

More particulary, Ar is one of the following groups:

R4 R4 R4
E ; s 4@ or
R%, :
R® R®

wherein R?, R is as defined above and preferably, wherein R* is Hal and R® is Hal or H.

15  Furthermore, Ar is preferably unsubtituted or
F F F
D D0
F F

Het preferably denotes a monocyclic or bicyclic, saturated, unsaturated or aromatic

20  heterocyclic ring having 1 to 3 N atoms which may be unsubstituted or monosubstituted,
disubstituted or trisubstituted by a substitutent selected from R* and/or R®; or bicyclic,
saturated, unsaturated or aromatic heterocyclic ring having 1 oxygen atom which may be
unsubstituted or monosubstituted, disubstituted or trisubstituted by a substitutent selected
from R* and/or R®

25
Het is preferably a 6 to 14 membered ring system and denotes, not withstanding further
substitutions, for example, 2- or 3-furyl, 2- or 3-thienyl, 1-, 2- or 3-pyrrolyl, 1-, 2-, 4- or
5-imidazolyl, 1-, 3-, 4- or 5-pyrazolyl, 2-, 4- or 5-oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or
5-thiazolyl, 3-, 4- or 5-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, furthermore



10 pa denotes A or a monocyclic or bicyclic, saturated heterocyclic ring having 1 to 4 N, 0 and/or S
atoms, which may be unsubstituted or monosubstituted, disubstituted or trisubstituted by a substitutent
selected from R4 and/or R5; 15A is a branched or lingar alkyl having 1 to 12 C-atoms, wherein one or
more, preferably 1 to 7 H-atoms may be replaced by Hal, OR3, CN or N(R3)2 and wherein one or more,

. y )
preferably 1 RPN dcfatbiREe iz -Gr&tipd ¥hdy Belieftate d®h90oNRY 8F Stalrrg b)) 2GH=CH- or
-CECgroups peadigrudte o cyeioal ki axayicoaiky tal ke n [tadkthip Baz atizg € -atoinis2 28hedienbtes a
monocyclic of bicyelic 1satiasak dnsatuaiadonAIMAticReterasyRiE fing having 4. te. 4N, 0 and/or S
atoms, which mag be lﬁ}ség?t'tmed orm ncgs%t?tlt ted (Esubstgl%tefjlor trisu stétu ed by a substitutent
selected frond TR4MdR ;ﬁg‘?gﬁ:fs&l” o'ﬁ R4 and cﬁg' CRCEL %ﬂdeﬂé dently s&1€ted from Hal,
hydroxy Salkoxperzamasgolitarooky 2alleyI0Pebknaesaaikyl, Bcdt, 2kl sulfdrefzisernop!. @yahodnitro, amino,
ami?;,lalkyl Gpﬁmﬁﬁﬁjﬂlﬂé%lﬂ?d-,W,%QafibﬁWb@fﬁﬂiéethfdleWﬂti,®?@¥o$uh$éﬁﬂ12id,§lbﬂl acyl, alkylsulfonyl
or alkyl; 30a rmageytically acc e deriyatives, solvates, tgutome ts,a tereoisomers
thereof, 'n(:Il;Eld ?rl%] ?‘Tii%_u%é’lsﬁ fh%féééf?ﬁggﬁiltjfgg:y% -’!t?f’tr?é %_r’n%bg_in%re%ri{g%ﬁlﬁeg%ﬁ\/%e_hﬁan@r’e éit?s toa
compound afESEMPBYARy Sne oferfifArAdRteadivt 2- WhERMRRaENy! 2-1Fr tRe Emb Wittt 4, the
invention relatesteatexagiol Ha-aecootingdferahly dj3cbehbeinkddirvienis-detalionbesadrylR1 is F or Br. In
the emlquimgth@%{mgg@t}gmpqugjég%@ﬂmm%gjagg%ﬂgnﬂ to any one of embodiment 1 to 4,

m

wherein R2 is H or Hal. 10In the embodiment 6, the in $rovide a compound according to any one

of embodime el%%?%ﬂ&r@ﬂ“ﬁﬁ DAFELE ?mlgno\é?ﬁ&?ﬁ% [&ﬁ?%t‘?qet, or Het-alkyl, a branched of
linear alkyl haeiregn thy'sl 20-deonts, fortexpsinlend ot invdre-2préferably P1ory H-atdhydmmay e replaced by
Hal, OR3, 15@N0s5M{f3)8iangavshereinaong nn marskareieahbrdntaire- nosragliaeent €Bl2-groups may be
dihydro-1-, -2-, -3-, -4- or -5-pyrrolyl, 2,5-dihydro-1-, -2-, -3-, -4- or -5-pyrrolyl, 1-, 2- or
15  3-pyrrolidinyl, tetrahydro-1-, -2- or -4-imidazolyl, 2,3-dihydro-1-, -2-, -3-, -4- or -5-pyrazolyl,
tetrahydro-1-, -3- or -4-pyrazolyl, 1,4-dihydro-1-, -2-, -3- or -4-pyridyl, 1,2,3,4-tetrahydro-1-,
-2-, -3-, -4-, -5- or -6-pyridyl, 1-, 2-, 3- or 4-piperidinyl, 2-, 3- or 4-morpholinyl, tetrahydro-2-,
-3- or -4-pyranyl, 1,4-dioxaneyl, 1,3-dioxane-2-, -4- or -5-yl, hexahydro-1-, -3- or -4-
pyridazinyl, hexahydro-1-, -2-, -4- or -5-pyrimidinyl, 1-, 2- or 3-piperazinyl, 1,2,3,4-tetrahydro-
20 1-,-2-,-3-, -4-, -5-, -6-, -7- or -8-quinolyl, 1,2,3,4-tetrahydro-1-, -2-, -3-, -4-, -5-, -6-, -7- or -8-
isoquinolyl, 2-, 3-, 5-, 6-, 7- or 8-3,4-dihydro-2H-benzo-1,4-oxazinyl, furthermore preferably
2,3-methylenedioxyphenyl, 3,4-methylenedioxyphenyl, 2,3-ethylenedioxyphenyl, 3,4-
ethylenedioxyphenyl, 3,4-(difluoromethylenedioxy)phenyl, 2,3-dihydrobenzofuran-5- or -6-yl,
2,3-(2-oxomethylenedioxy)phenyl or also 3,4-dihydro-2H-1,5-benzodioxepin-6- or -7-yl,
25  furthermore preferably 2,3-dihydrobenzofuranyl or 2,3-dihydro-2-oxofuranyl.

Het very particularly denotes one of the following groups:

7\ RY
—N 7\
R* | —

N

7 N\ 7 N\

N— —N



replaced by 0, NR3; Ardenotes a monocyclic or bicyclic, saturated, unsaturated or aromatic carbocyclic
ring  having 6 to 14 carbon atoms which may be unsubstituted or monosubstituted, disubstituted 20or
trisubstituted by a substitutent selected from R4 andégr R5; Hetdenotes a monocyclic or bicyclic,
saturated, unsaturated or aromatic heterocyclic ring having 1 to 4 N, 0 and/or S atoms, which may be
unsubstituted or monosubs#ituted, disubstituted or trisRBbstituted by a substitutent selected from R4 and/or
R5. 25 In the embodim@ﬁ@%vention provides a co nd according to embodiment 6, wherein Rb
is selected from a Phenyl, Benzyl, cyclopropyl, a pyridi

morpholino, tetrahydrofuranyl, tetrahydropyranyl, piperaz\
having 1 to 12 C-atoms, wherein one or more, preferably/1 to 7 H-atoms may be replaced by Hal, ORS3,
CN or N(R3)2 and wherein one or more, preferably 1 &7 non-adjacent CH2-groups may be replaced by
0; wherein Phenyl, Benzy4 pyridinyl or Het-alkyl groups,snay be unsubstituted or 35monosubstituted,

ent X, wherein Rb is selected from a Phenyl, a
d 5gNlinear alkyl having 1 to 12 C-atoms,

one or more, preferably 1 to 7 nonadjacent CH2-group&ay be replaced by 0; wherein Phenyl, pyridinyl

or Het-alkyl groups may be unsubstituted or monosubstitutedx disubstituted or trisubstituted by a

substitutent selected from &4 and/or R5. 10 In the embodinfient 9, the invention provides compound

are egch independently selected from Hal,
quonyI, sulfonyl, cyano, nitro, amino,

tio/JaIIy substituted by an acyl,
N

hydroxy, alkoxy, carboxy, ¢ xy-alkyl, Perfluoro-alkyf;@
amido, alkyl optionally s@stituted by a carboxy, or Het-alkHe
15alkylsulfonyl or alkyl. ’

R® R®
H H
N :
— —~N

R® R®
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In the embodiment 10, the invention provides compound according to embodiment 9, wherein R4 and R5
are each independently selected from F, OH, OMe, COOH, COOMe, CF3, acetyl, methylsulfonyl,
sulfonyl, cyano, nitro, amino, amido, methyl optionallysubstituted by a 20carboxy, or Het-alkyl optionally
substituted by an acetyl, methylsulfonyl or methyl wherein Het is selected from pipetidinyl, piperazinyl or
[1,2,4]triazolyl. In theﬁﬂbdiment 11, the inventioRprovides a compound according to the previous
embodiments, whereilNX is B-R2 is H, R1 is Hal, Ra is , Ar, or Het and Rb Het wherein 25Het is
selected from pyridinyl. I the embodiment 12, the inv?tior}\provides a compound according to the
previous embodiments, viferein X is 0, R2 is H, R1 is H‘o\tl,/Ra\lé H, A, Ar, or Het and Rb is A. 30In the
embodiment 13, the invention prdvides a compound according to the previous embodiments wherein X is
0, R2is H, R1 is Hal, R&{ A, Ar, or Het and Rb is HRf-alkyl. In the embodiments 14, the invention
provides a compound a ordihg\to the previous embodiments wherein X is 0, R2 is H, R1 is Hal, Ra is H,
A, Ar, or Hetand Rb is Ar§F./90 In the embodiment 13, thg invention provides a compound according to
the previous embodiments wherein X is 0, R2 is H, R1 N& Hal, Rb is A, Ar, Het, OA, NHA, or NA2, Ar-alkyl,
or Het-alkyl and Ra is A. 5In the embodiment 16, the invention provides,a compound according to the
previous embodiments witerein wherein X is 0, R2 isSH, RIS Hal; Iﬁb% A or Ar, Rais A. In the
embodiment 17, the invertipn provides a compound acg to the previous embodiments wherein X is
0, R2is H, R1 is Hal, Ria.is A, Ra is A. In the embodim theinvention provides a compound
according to the previous'embodiments wherein X is 0, R2 is H, R1 is Hal, Rb is A and Ra is A. In the
embodiment 19, the inventi rcgyides the use of comp@g}formula I: wherein X is 0 or S;

or

20R1denotes H, Hal, CESN OCES, CN, or NO2; R2is H, |; Rais H, A, Ar, or Het;

N ’5
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—N o)
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—N NR* N
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25 Rbis A, Ar, Het, OA, NHA, or NA2,Ar-alkyl, or Het-alkyl; Halis F, ClI, Br or I; 30Ais a branched or linear
alkyl having 1 to 12 C-atoms, wherein one or more, preferably 1 to 7 H-atoms may be replaced by Hal,
OR3, CN or N(R3)2 and wherein one or more, prefeggbly 1 to 7 non-adjacent CH2-groups may be
replaced by 0, NR3 or S and/or by -CH=CH- or -CEC- groups, or denotes cycloalkyl or cycloalkylalkylen
having 3-7 ring C atoms; 91 Ardenotes a monocyclic or bicyclic, saturated, unsaturated or aromatic
carbocyclic ring having 6 to 14 carbon atoms which may be unsubstituted or monosubstituted,
disubstituted\QpdrisyiRStiftetuae a reuhsititentselected from R4 and/or R5; 5 Hetdenotes a monocyclic or
bicyclic, saturated, unsaturated or aromatic heterocyclic ring having 1 to 4 N, 0 and/or S atoms which may
be unsubstituted or monosubstituted, disubstituted or trisubstituted by a substitutent selected from R4
and/or R5; 16redesaiy {5 and Baereinadpaderantieriblsetecterddiantl HajdnskgxalRbryy ceamboxys,

carboxy- alkybaP&fiWQk@raﬂéyhula’r@rﬂu@rma#mmraawlyaéksyisaIa‘gaawoﬁwfmsdnﬁyamzm%mcmo amido,

alkyl optlona%gugr% ﬁgtg\%ﬁx %ngrg&% IS—lIJ%tSﬂIK%? tlogg}g}g {I)LTI ates%ﬁﬁhf% ;alkylsulfonyl or

alkyl; 15R3is gmacelgtlca accepta erlvat|v mers, salts and
steremsomet@'ﬁ'\ |r?c‘RZBIngCﬁ:fB(tu?éE"fhé“@b?ﬂti%?'rléﬁ%sa@tﬁqﬁéd}cﬁﬁ{e?ﬂ a%n the embodiment 20,
the |nvent|onqﬂ«y)wdfesyth&rjm;oiNM@GW%@GWQW%W%VMéME?mSM(F?Szwhereln X is 0
or S; denotes H, Hal, CF3, OCF3, CN or NO2; 30R2is H; 0——

10 SO(Cr-Ce)alkyl, NR*SO,(C+-Co)alkyl, NR*SO,(C1-Cs)alkyl, 0-()

above defined, or C4-Cg alkyl; wherein Ris H or (C4-Cs) alkyl.

9 wherein q is as

Very particularly, R* and R® are selected from the following groups:
Hal, C4-Cealkyl, -CF3, -(CH2),OR?, -(CH,),COOR?, -SO,Me, -SO,N(R®),, -COR?, -CO(NR?),, -
15 (CH3),COOtBu, -(CH2),N(R?), -(CH2),OH, -(CH2),N(R®)(CH),0R?, -

3 3 3 3 \/N/:/\N \/N \/N/j
(CH2):N(R?)(CH,),COOR?, -NHCOR?, NHSO,R?,

OH
I P o
N PN ()n /\N PN ()n N
O o ()n’ E ~_-N OH
CO,H HO,C

OH F A H (0]
OH ~_-N OH
\/Nb/ \/N© ~_-N ~_-N ~_-N ~_-N

’ )

—N
\/H\Q \/N\( \/NKZL \O\( 0]
, , oH , CoH . OH HO

20 wherein n and p are independently from one other 0,1, 2, 3 or 4 and R® is as above defined.
Preferably R®is H or C;-Cs alkyl.

In another specific embodiment, the invention provides compounds of formula | wherein X is
O;

25
In another specific embodiment, the invention provides compounds of formula | wherein X is
S;

In another specific embodiment, the invention provides compounds of formula | wherein R? is
30 HorHaland XisOorS;



as a medicament. 92 In the embodiment 21, the invention provides the use of compounds according to
one or more of the previous embodiments, and pharmaceutically usable derivatives, salts, tautomers,
solvates and stereoisomers thereof, including mixtuggs thereof in all ratios, for the preparation of a
medicament for the treatment and/or prophylaxis of diseases in which the 5inhibition, activation,
regulation, and/or modulation of Si P1 receptor signal transduction plays a role. In the embodiment 22,
the inventionlipeovities gheitis erof atimpoLthd snaecimdimgvidesneroponods offthepaevibaserRbadiments, and
pharmaceutigplyugable dgeriyatives, salts, 10tautomers, solvates and stereoisomers thereof, including
mixtures thereof in all ratios, for the preparation of a medicament for the treatment and/or prophylaxis of a
sphingosine 1- phosphate associated disorder. In the embodiment 23, the invention provides the use of
the prevus Eerargtameesiosiebeiimsth e phierjiesineotidsscoptaends phissoeiatedherssr ®riss an
autoimmune Wisordesr x@ngdition associated with an overactive immune response. In the embodiment
24, the invention provides a process for the preparation of compounds of formula I, comprising 20(i)the

step of reacting compounds of formula Il with compounds of formula Il 0 (111 with a coupling agent
in a polar solVeAtANY HResEn el RRUBERh e S BREL I8V BIsEMRTRe WSEAHRBIMA DY SFRIUR I¥/;
H, X'is O and S;
10

In another specific embodiment, the invention provides compounds of formula | wherein R? is
H, X'is O;

In another specific embodiment, the invention provides compounds of formula | wherein R? is
15 H,XisS;

In another specific embodiment, the invention provides compounds of formula | wherein R? is
H, Xis O or S and R®is A, Ar,Ar-alkyl, Het, or Het-alkyl;

20  In another specific embodiment, the invention provides compounds of formula | wherein R? is
H, Xis O and R®is A, Ar, Ar-alkyl, Het, or Het-alkyl;

In another specific embodiment, the invention provides compounds of formula | wherein R?is
H, X is S and R%is A, Ar, Ar-alkyl, Het, or Het-alkyl;

25
In another specific embodiment, the invention provides compounds of formula | wherein R; is
H, Xis O or S, R%is A, Ar, Ar-alkyl, Het, or Het-alkyl, R" is F or Br;

In another specific embodiment, the invention provides compounds of formula | wherein R? is
30 H,XisO,RPisA, Ar, Ar-alkyl, Het, or Het-alkyl, R"is F or Br ;

In another specific embodiment, the invention provides compounds of formula | wherein R? is
H, Xis S, R"is A, Ar, Ar-alkyl, Het, or Het-alkyl, R" is F or Br;

35  In another specific embodiment, the invention provides compounds of formula | wherein R? is
H, Xis O or S, R%is Ar and Het, R%is A, Ar, Ar-alkyl, Het, or Het-alkyl, R" is F or Br;



93 0 (IV) H2N -\ Rd (fi) and the step of cyclizing compounds of formula IV in a suitable solvent and a
suitable base in the presence or absence of Microwave radiation at elevated temperature In the
embodiment 25, the invention provides the process ggcording to embodiment 24, wherein the coupling
agent is choosen from EDC, HATU, TBTU. In the embodiment 26, the invention provides the process
according to he"eecRRTERERP AHBRSIN R WERECREAYERR ROERT PITiBi I ™HIBA WHBESAD RINAVL. In the
embodiment 27X th®jRiagsnthoamroiid &S ithe, prosestkdcdetdingdtattyibBdistent B4, wherein the solvent is
choosen from a polar solvent, preferably MeCN, THE, DMF, DMC. Preferred compounds of formula land

related formulae exhibit a EC50 in GTPTS for the binding to the Si P1 receptor of less than about 5 pM,
oreforably toL TAABBEE 1 SR B G DTG PR Atk S I "I EHE Fobwing the
present fPvertionisBaRbe Anaseatet! BYisfednssfaombasxemstealkyREls drermst construed to be viewed
as limiting the scope of the invention. The triazole oxadiazole compounds according to formula 1, 1A, 1B,

C, ID, 16, I, |6 2y b areceparsd diom Lsad gy allable.staning matsrals singue ilowing general
methods and procedures. It will be appreciated that where typical or preferred experimental conditions
(i.e. 94 reacﬁg%téﬂﬁélsdtﬁré%!: HRTY! AREIES Y TRralEeS ISt REPHFEiBHdrWther experimental

conditions caripatseihg ppeddimless isthaPhing SBategt IDytion tiet-etat tibarenrditicrssleaydveoy with the
particulag reagiants ObiSANSRIP BpsHdIRYL FUFSheRRIoRS-CaBPedpigioninas b dle pemanakilled in the

art, using routine optimisation procedures. 5 In the following the present invention shall be illustrated by
means of soME SR HTBIRS WA PRSP Eo e B e e RO TAL MR S5UE B e invention.
10The triazokelesiadifieolRcampwitids according to formula | and related formulae can be

In another specific embodiment, the invention provides compounds of formula | wherein R? is
15 H, Xis O, R?is Phenyl and Het wherein Het is selected from pyridinyl, indolyl, piperazinyl,
piperidinyl, RPis A, Phenyl, Benzyl, Het, or Het-alkyl wherein Het is selected from pyridinyl,
piperazinyl, piperidinyl, morpholino, R" is F or Br, and wherein R? and R® as defined may be
unsubstituted or monosubstituted, disubstituted or trisubstituted by a substitutent selected
from R* and/or R;
20
In another specific embodiment, the invention provides compounds of formula | wherein R? is
H, Xis S, R? is Phenyl and Het wherein Het is selected from pyridinyl, indolyl, piperazinyl,
piperidinyl, R®is A, Phenyl, Benzyl, Het, or Het-alkyl wherein Het is selected from pyridinyl,
piperazinyl, piperidinyl, morpholino, R'is F or Br, and wherein R?* and R’ as defined may be
25  unsubstituted or monosubstituted, disubstituted or trisubstituted by a substitutent selected

from R* and/or R®;

In a more particular embodiment, the invention provides compounds of formula | wherein R?
is H, Xis O or S, R? is Phenyl and Het wherein Het is selected from pyridinyl, indolyl,

30 piperazinyl, piperidinyl, R°is A, Phenyl, Het, or Het-alkyl wherein Het is selected from
pyridinyl, piperazinyl, piperidinyl, morpholino, R"is F or Br, and wherein R and R® as defined
may be unsubstituted or monosubstituted, disubstituted or trisubstituted by a substitutent
selected from R* and/or R® wherein R* and R® are each independently selected from Hal,
hydroxy, OMe, OEt, carboxy, COOMe, COOEt, CF;, OCFj3, acetyl, methylsulfonyl, C4-Cgalkyl

35  optionally substituted by a carboxy, or Het-alkyl optionally substituted by an acetyl ,
methylsulfonyl or C4-Csalkyl;



prepared from readily available starting materials by several synthetic approaches, using both
solution-phase and solid-phase chemistry protocols or mixed solution and solid phase protocols.
15Examples The commercially available starting matgrials used in the following experimental description
were purchased from Aldrich or Fluka unless otherwise reported. 1-Azido-2-fluorobenzene was

synthesized 1BIfoRARY RAEGHBCENNPE Bk iRt YRNBPALPrOdEs SepRuINds e fgmeiahyeerd R54, 5938-5945.
The HPLC, NeviR aisdOM 8°dsiizhprghidedHin dinereialrepie salegetdiliech b@t@hm;&rmdﬂoyalnledraarfylllowed The

HPLC data: i, M&toskAs NFﬁhQn PlyaNs:: %@%ﬂ@?xﬂér@ﬁ G R QLN R B ata flow of 2 mL/

min; 825m|n radlen fromOl% ﬁh?r]] H2 to TEA| AC ..Me (g& LC collﬁmns
XbridgeTM sifoln %'BWCM“Q AR 8f rrﬁ_/d e e?f? BESHIRORT UM acetate
(10 pM, pH %mw@NW@h@%%quﬂ@@@(M@ﬁwbéﬂmtqqPLUJ%'@RJM@ Wﬁ_wfﬂlﬂfllts’@lsemﬁ%mm 5U ata
flow of 0.8 michini; éh@/&cwlﬂﬁ@waﬁ@hﬁ3%@%6@@%8&@;@5&1@&1@@#@&84%%5&%4 6mm, SC\307

at a flow of O I / t PLC columns:
Phenomene%l-e{)gg go(%lgégg (g%?‘;&?é %/(\[ng Plztlrl Qﬁ‘ %UIP(?r? h § r/¥n|n 5 min gradient
from 95:5 ([oof@ewmwmaeaemﬁm f@*ie)sad%é!wpﬂ?ﬁﬁiw a@atiwtﬁ/ﬂe@rﬂ) %6%\’95% ([0.1% (V/V)
formic acid ime@@kuforior(CAOsftkyhic acid in MeCN]). 5Method F: HPLC columns: Waters Xterra MS 5i
C18, 1(1)@ x 4.6mm. (Plus guard cartridge) at a flow of 2 ml/min; 5 min gradient from 95:5 ([10mM
ammonium bicarbonate in HZS](B MeC [i?to 5:95% ([10mM ammonium blczrbonate in H20] ; MeCN).
Method G: HBE BT RATSH ) SRS LIRS EVeR g B RV B SR WS R P T R YRE S Rin gradient
from 95:5 ([0islbh XV$\D Rrinicheoid andH2e]wherdiodHar v pétneisie Beie i iNied NYavteive1az X/ V) formic acid

in MeCN. MQﬂb@ﬂd‘TﬁyHﬂ-@AC@HéHQISFM(&SEF&MW&A@E@W&)B%@Q&&}@mﬁb@ﬁ@irﬂ@w of 1 ml/min; 30 min
gradient from mM ammoniy carbonat 4 d |: HPLC columns:
Waters Sunflrg%géﬁ %g%n m?nrggtot?a oev of 1m man m|r'1n|\g%a lent fro é\ﬂfé ;&@&Qﬁ (V/IV) formic

acid in 0] Yrsuss ‘(\W@’Pfd?ﬁﬂ%sélEﬁytH{%é@Ml}’ftﬂB’th(?ﬁ%‘(’?ﬁWth’rﬁﬁ@éHRﬂ'WW@?\\eW detection
(maxplot) forfadirméthratis:. RIptionaihE Srderé ctie racsi gl Eelymaeihyl sdsct2H Fb60PalMassospectrum data:

OMe, OEt, carboxy, COOMe, COOEt, CF3;, OCF3, acetyl, methylsulfonyl, C4-Cealkyl
optionally substituted by a carboxy, or Het-alkyl optionally substituted by an acetyl ,
methylsulfonyl or C4-Cealkyl;
20
In a more particular embodiment A as described above in the specific embodiment are
selected from a branched or linear alkyl having 1 to 12 C-atoms, wherein one or more,
preferably 1 to 7 H-atoms may be replaced by Hal, OR®, CN or N(R®), and wherein one or
more, preferably 1 to 7 non-adjacent CH,-groups may be replaced by O, NR® or S and/or by
25  -CH=CH- or -C=C- groups, or denotes cycloalkyl or cycloalkylalkylen having 3-7 ring C

atoms;

In a very most prefered embodiment A as described above in the specific embodiment are
selected from a branched or linear alkyl having 2 to 12 C-atoms, wherein one or more,

30 preferably 1 to 7 H-atoms may be replaced by Hal, OR? CN or N(R®), and wherein one or
more, preferably 1 to 7 non-adjacent CH,-groups may be replaced by O, NR® or S and/or by
-CH=CH- or -C=C- groups, or denotes cycloalkyl or cycloalkylalkylen having 3-7 ring C

atoms.

35 In Particular, the invention also relates to compounds of formula IF:



20 Method A: LC/MS Waters ZMD (ESI); Method B: LC/MS Waters Acquity, column Waters Acquity
UPLC BEH C18 1.7 m 2.1 x 50 mm, conditions: solvent A (10 mM ammonium acetate in water + 5%
ACN), solvent B (ACN), gradient 5% B to 100% B oygy 3 min, UV detection (PDA, 230-400 nm) and MS
detection (SQ detector, positive and negative ESI modes, cone voltage 30 V). 25 Method C: UV detection
(HP or Waters DAD, 210-400 nm) and M tection (Micromass ZQ single quadrapole LC-MS, positive

MS e
and negative ESI or APCI modes, cone 25 ). GC/MS: GC Agilent 6890N & MS Agilent 5973.
H-NMR data: Bruker DPX-300MHz unless-otherwige reported. 3QThe preparative HPLC purifications are
performed with HPLC waters Prep LC 4000 S)Jgte equyj ih columns (r)PrepMS C18 10kim,
50x300mm, unless otherwise reported. All HPNG pdrific tiorls were performed with a gradient of
ACN/H20 or ACN/H20/TFA (0.1%). The microwav cherﬁisﬁN/ is pgeformed on a single mode microwave
reactor [mrysTM 350ptimiser of or Smith CreatorTM from Personal Chemistry or InitiatorTM Sixty from
Biotage. Intermediate 1: methyl 4-famino(hydroxyimino)methy11-2-fluorobenzoate Step 1:
methyl-4-cyaWBereiSrGodR zasasaefipad donvRiBRE e HEsRieRcN prdHetasinanenfinesaieypended in MeOH
(10 mL) and dn(BrichreiRtAyk amoie eartgyhyH3 setfadcash ediindaealytnacinpri de (EOebids 39hgrelin2 7 mmol;

1.20 eq-sand dimet RRIaopH NS4 mand, 81 1amelef e bRem e TR mixture was

stirred at PT overnight. Solvents were concentrated and the resulting mixture was taken up_into EtOAc (20

mL) and wastRIAAE.8" T iE PEIRIABY {18 Al BUeRPNSORLBIRESPRYIRS HiPRSRY B 2x10 mL),
dried over Mgb84aiior byafurttld o1& (Sajetapksotidenctsswashedyhvithcygiolkdxkylendradiagl Omixture of
cyclohexaned FiQe(3dhihen dried, affording the title compound as an off-white solid. 1H-NMR
(DMSO-d6, 300MHz) 6 8.12-8.05 (m, 2H), 7.87 (dd, J= 1.32 Hz, J=8.10 Hz, 1H), 3.93 (s, 3H). GC/MS Pt
3.08 min: 179 (M+H). HPLC (Method A) Pt 2.83 min (Purity: 97%). Step 2: methyl
4-[aminH{hydroxyimino)methyl]-2-f|uorobenzoate 15To a solution of methyl 4-cyano-2-fluorobenzoate,
obtained in StematidB&p8dfige@boimenghi iaas tictQiro (i esldowipsuadsl etlfbryelnaxyl amdren(R.8 mL; 13.6

mmol; Seq.) 0% %W%B%)A?Rq Apglmf%e&y%t%ed at 74C overnight. After cooling, a product

precipitated. The precipitate was filtered off and dried under vacuum to afford Intermediate 1 as an
off-white solid (267.10 mg; 46%). 1H-NMR (DMSO-d6, 300MHz) 6 10.09 (s, 1H), 7.92 (t, J= 7.91 Hz,
201H), 7.69 (dendthdr. 3ekli; gmiddidétn, thelnvesipiadoddes Eimpoudds 81 foliH)|8O%(srak X B8.90 (s, 3H).

HPLC (MethedaRa Rt g RIMiR-Bikyiitkiel GPUdt-alky!;

In another specific embodiment, the invention provides compounds of formula IF wherein X is
S and R%is A, Ar, Ar-alkyl, Het, or Het-alkyl;

20 In another specific embodiment, the invention provides compounds of formula IF wherein X is
Oor S, R°is A, Ar, Ar-alkyl, Het, or Het-alkyl, R" is F or Br;

In another specific embodiment, the invention provides compounds of formula IF wherein X is
0, R%is A, Ar, Ar-alkyl, Het, or Het-alkyl, R" is F or Br ;

25
In another specific embodiment, the invention provides compounds of formula IF wherein X is
S, R%is A, Ar, Ar-alkyl, Het, or Het-alkyl, R" is F or Br;

In another specific embodiment, the invention provides compounds of formula IF wherein X is
30 OorS, R%is Arand Het, Ris A, Ar, Ar-alkyl, Het, or Het-alkyl, R" is F or Br;

In another specific embodiment, the invention provides compounds of formula IF wherein X is
0, R%is Ar and Het, R%is A, Ar, Ar-alkyl, Het, or Het-alkyl, R" is F or Br;



Intermediate 2: methyl 4-famino(hydroxyimino)methy11-3-fluorobenzoate 0 H2N OH 25 Step 1:
methyl-4-cyano-3-fluorobenzoate 4-Cyano-3-fluorobenzoic acid (1 g; 6.06 mmol) was suspended in MeOH
(10 mL) and 1-(3- dimethyl aminopropy!)-3-ethylcarkggiimide hydrochloride (EDC) (1.39 g; 7.27 mmol,
1.20 eq.) and 4-dimethylaminopyridine (70 mg; 0.61 mmol; 0.10 eq.) were added. The mixture was stirred
at PT overnight. 97 Solvents were concentrated and the resulting mixture was taken up into EtOAc (20
mL) and waskhethathiksr SpdidtGibediotian (HOimadntich bidvida®ddrsptutids ¢lomip dhd tieinie Kis10 mL),

dried over MgSQd,gmﬂ éﬂéqutrq{eg ATi,a‘q-: ;g\t‘I%@\ypqué@t(yy%ﬂ t@ RAsFap Qﬁ -white solid (0.95 g; 87%).
1H-NMR (DMSO-d6, 300MHz) 6 8.16 (dd, J= 6.40 Hz, J= 7.91 Hz, 1H), 8.02 (dd, J 5= 1.50 Hz, J= 9.80

Hz, 1H), 7.97 (dd. J= 1.50 Hz, J= 7.91, 1H), 3.95(s, 3H). GC/MS Pt 3.10 min: 179 (M+Hr. HPLC (Method

A) Pt 3.15 min ¢peifiey:s870; Sebpdimendiing inveiivnafleyidesssmpeondredhio|auifibrobersiodts To a

solution of m@wamam&ﬁuamb&m&m ﬂbt@é@@&b&tﬁwlp(ﬁamodmympﬁ@mgl) in abs. EtOH (10

L) was added R NAIn (Tl £ NGl REAN GRIIAMAEAIANG (e pjhre was heated
A %Ier g SO? }/1 J 8ue was C?(

at 74C overni vyere evap drated and the resi ssolved in EtOAC (15
mL), extractéHp\‘Rfﬂ%'%\ﬁr%pﬁi@l@"nﬂl?r%‘?éﬁooﬁefsl\ﬁd%@& AR8 WRestY Redd Refrieiiagd PwLEisolated as a

yellow solid andubstidtedttiond foitestiued| cididrstitutdeon gidubteitutddHs N &R {BIM B 0-aife 38DOMHZ) 69.89 (s,
1H), 7.93 (1, ﬂrﬁn?f@“lah@oﬂ-hb),’ 7.69 (dd, J=1.70 Hz, J=8.10 Hz, 1H), 7.64 (dd, J= 1.51 Hz, J=12.81 Hz,
151H), 5.97 (s, 2H), 3.92 (s, 3H). HPLC (Method B) Pt 2.90 min (Purity: 90%). Intermediate 3 methyl
3-famino(hydroxyimino)methyllbenzoate Step 1: methyl-3-cyanobenzoate 204-Cyanobenzoic acid (1 g;
6.80 mmol) Wagnstigiendeficerbedingnt the ineerdion (Baidestbynapninispbioyn i khyhesebodlimide
hydrochloridey(RDiE PAkrR6 4dd-E6whenal ﬂieZ@s%Glécﬁ’étﬂfr’bndm]ﬁﬁhyiaﬁaiéls)lpwﬂirlagir@3 mg, 0.68 mmol; 0.10
eq.) were adg.%‘énémyei@W&%eﬁﬁgﬁyﬁtﬁéﬁ%ﬁﬂ gr\ﬁép aQK 1'1 wherein Het is selected from pyridinyl,
15  piperazinyl, piperidinyl, morpholino, R" is F or Br, and wherein R? and R® as defined may be
unsubstituted or monosubstituted, disubstituted or trisubstituted by a substitutent selected

from R* and/or R®;

In another specific embodiment, the invention provides compounds of formula IF wherein X is
20 S, R%is Phenyl and Het wherein Het is selected from pyridinyl, indolyl, piperazinyl,
piperidinyl, R®is A, Phenyl, Benzyl, Het, or Het-alkyl wherein Het is selected from pyridinyl,
piperazinyl, piperidinyl, morpholino, R" is F or Br, and wherein R? and R® as defined may be
unsubstituted or monosubstituted, disubstituted or trisubstituted by a substitutent selected
from R* and/or R;
25
In a more particular embodiment, the invention provides compounds of formula IF wherein X
is O or S, R? is Phenyl and Het wherein Het is selected from pyridinyl, indolyl, piperazinyl,
piperidinyl, R%is A, Phenyl, Het, or Het-alkyl wherein Het is selected from pyridinyl,
piperazinyl, piperidinyl, morpholino, R'is F or Br, and wherein R and R’ as defined may be
30 unsubstituted or monosubstituted, disubstituted or trisubstituted by a substitutent selected
from R* and/or R® wherein R* and R® are each independently selected from Hal, hydroxy,
OMe, OEt, carboxy, COOMe, COOEt, CF3, OCF3, acetyl, methylsulfonyl, C4-Cgalkyl
optionally substituted by a carboxy, or Het-alkyl optionally substituted by an acetyl ,
methylsulfonyl or C4-Csalkyl;
35
In a more particular embodiment, the invention provides compounds of formula IF wherein X

is O, R%is Phenyl and Het wherein Het is selected from pyridinyl, indolyl, piperazinyl,



Solvents were concentrated and the resulting mixture was taken up into EtOAc (20 mL) and 25 washed
with 0.1 N HCI solution (10 mL), 0.1 N NaOH solution (10 mL) and brine (2x10 mL), dried over Mg504
and evaporated. The title product was isolated as arngeff-white solid (0.85 g; 77%). 1H-NMR (DMSO-d6,
300MHz) 6 8.36 (s, 1H ,b8.29F§d, J=17.91 Hz, 1H), 8.18 (d, J= 7.91 Hz, 1H), 7.79 (t, J= 7.91 Hz, 1H), 3.93
(s, 3H). LC/NPRETEOS(\-AHF. at. el hise Ry PY e it PiRiRgiedsH) R4 2: methyl
3-[amino(hydripxyaniinb ripetiildenaghisiio R' so©RitioBrofmietheledr RmanbBhasatdinebtaaydskin Step
1(0'[-8‘)1 g; 3 tlgn'gilﬂj QI M@oa&%nhgﬁgt&d@t%{%kg &)@%é}ﬁlﬂ?&ﬂ%ﬁégwfiﬂﬂ@ﬁ‘%y@-JJbéﬂtuiéﬁ g@méaSeqt-) O(|50°{;> tIE
water) and the mixture washeated at, verni After cooling, the solvents were evaporated and the
osicue was TSRO EF EIONCE(ES M £ A PR R TE R e G0 G SEB 98 and
evaporafed. PianRidisasRxyas PSIvacaRR, WhitcOsdld Bl getats)fand. waswded without further
purification inygaenagyxksbetuidd YM BatBiS O-H6:-3RAMsh &8I Sibdmuildd b\Bad3éstylH) 7.98 (t, J = 6.59
Hz, 2H), 7.57 (2 Hz.1 Qal .?8 (s, 2H), 3.91 (s, 3H). HPLC (Method B) Pt 1.01 min (Purity: 96%).

s f
; thylsuffonyl of C ; LN ! .
Sintermediate 4: 2-Uor -o-h§/ rox;ybenzenecarbommldamlde H2N N OH The title compound was

prepared following procedure described for Intermediate 3, Step 2, but starting from 2-fluorobenzonitrile
(1 g; 8.26 mrimod)rensldsoiatied asbadiokercss ol ¢itiod HrgyidedcormpddibR(DMEE186yREAMRFZ) 69.67 (S,

1H); 7.56 - 747 (Ris2 kT 2hed, P Tiet AR 514 2idkdd bl SYIRIRRCBIORE Biadhamify(Purity: 97%).

Intermediate 5: 2,6-diﬂu9_ro-N-r%(lrj]rox benzenecarpoximidamide The title com@%und was prepared

following proe'é’aﬂ?g‘ﬂegcﬁt{%g Yhte%%%‘?g%}fy@f’&?rﬂnﬁef)ﬁtssefgﬁﬁdgfrﬁgh‘? Wlfluorobenzonitrile (1.0
g; 7.19 mmobjipgratimsblateetigisy, ofewhtliasdhiti( £.08Brgashoserein-Rivmi {5 Mstined 360NBIZ) 69.61 (S,
1H), 7.52 (tt, shsubsBlited od rmoR B d3@tuibd) dibubblitedt bl thsdBésuEdd oy W bstMeshosk BatEd 2.09 min

(Puriy: 1009) Jiermarate .2 diewos N, felvdiabenzeecal

imidamid g 0 The title
compound was prepared following procedure described for Inter %?ea?tgg??rcg?eﬁpa lﬁ' %%rtoé%lérting from

2-fluorolB-hyBibsyBEh£8Mee g© QBB o HrdaRSIABE Y PV fieCsBI' (534.40 mg; 86%).
1H-NMR (DNG©rdty 30@hittda) 6y10chibisy 1od ) &-ak(s ofti) aNy3d(bstat8desy biz atét)| 6.65- 6.57 (M, 2H),

5.67(, 2H). HRGMSINAS BLELA0 min

In Particular, the invention also relates to compounds of Formula IF wherein X, R' RP are

20 defined as above and R® denotes A and Het; Wherein A is a branched or linear alkyl having 1
to 12 C-atoms, wherein one or more, preferably 1 to 7 H-atoms may be replaced by Hal,
OR?, CN or N(R®), and wherein one or more, preferably 1 to 7 non-adjacent CH,-groups may
be replaced by O, NR® or S and/or by -CH=CH- or -C=C- groups, or denotes cycloalkyl or
cycloalkylalkylen having 3-7 ring C atoms;

25  Wherein Het denotes a monocyclic or bicyclic, saturated heterocyclic ring having 1to 4 N, O
and/or S atoms which may be unsubstituted or monosubstituted, disubstituted or
trisubstituted by a substitutent selected from R*and/or R® wherein R* and R® are defined as
above;

RisHorA;
30 and pharmaceutically acceptable derivatives, solvates, tautomers, salts and stereoisomers

thereof, including mixtures thereof in all ratios.

In another specific embodiment, the invention provides compounds of formula IF wherein X is
O;

35
In another specific embodiment, the invention provides compounds of formula IF wherein X is
S;



25(Purity: 100%). Intermediate 7: tert-butyl 3-{4-famino(hydroxyimino)methy11-3-
methoxyphenyllpropanoate 99 Step 1: tert-butyl 3-(4-cyano-3-methoxyphenyl) acrylate A mixture of
4-bromo-2-methoxy benzonitirle (10 g, 0.047 mol), tgg-butylacrylate (27.6 mL, 0.188 mol) and
triethylamine (19.6 mL, 0.141 mol) in dry acetonitrile (100 mL) was purged 5with nitrogen for 10 min
followed by the addition of palladium acetate (1.05 g, 0.0047 mol) and triphenyl phosphine (1.23 g, 0.0047
mol). The mikiaeiversspeliixetnad8io(@)Ctherid&ntamcb comzantoatpcndslef foarculant. Wingaiesidsie purified by

A o e K Ao R o e
compound as a yellow solid . 1H- , Z .50-7. , m), 7.13- ,d), 7.

(1H, s), 6.41%9&‘%1‘6‘2?53‘,”0‘)?%%”&%,piﬁ’,fei?‘?{%/ (ol ,755@?8}? ﬁ?%\éﬁ%ﬁ%ﬁwﬂy al-Bko 2N
3-(4-cyaho-3N{iEinergpiersin enspeinoee meferaliutith ofaerdiraghEHe-oyeirs-Bavbtheriasieenyl) acrylate
obtained in sggO1NE%oES iEnatbybpaetaieH160 00 wirsRJdedepaliadivip akycarbon (500 mg) and the

mixture was R ur“g? I RIESSH é)_f74.# f@é%'ogen for 12h at RT. The catalyst was removed by
filtration 15andl the go%vzntns v?/\élrg remrcl)\fgegan er vacuum to afford the title compound as white solid

(3.5g, 97%). 1H-NMR (CDCI3, 400MHz) 67.41-7.43 (1H, s), 6.80-6.83 (2H, m), 3.88 (3H, s), 2.89-2.93
(2H, 1), 2.51-2.55 (2H, 1), 1.34 (9H, s). LC/MS: 279.1 (M+H). HPLC (Method C) Pt 2.40 min (Purity:

99.7%)1 Sten BBk e s B IR LY HOXWIEIRR Pr&H - rsShaas ahsmll PieRABRAIS 20 To a
mixture of soglum bicarbonate %{.92 g 0.023 m y in water(ﬁlS _ml_% andI h d_roxglamlng h%/]drochlorlde (1.6
g, 0.023 mol>\79€ BddRIPIRR LUy (a RTARE2EYANRBR) PhER T BB EBHRY ditalnéadep 2 (6.0 g,
0.023 mol) inviseiaAes GONRTE) PTRRs Felndtion imistoms reflviRe deategs(d)CHak PRidehscaMdiRiencentrated
unger VaCUU@th\kzﬁéfaﬁidh@dNﬁﬁ)l%}JﬁF?égémtﬂ eﬁban@&éeﬁdﬁm)@%fﬂtlﬁf%aylbs famaéed/wh) ,oné:entrated
under vacuum-and the residue rifie chromatogr ing. stlica gel (60-120mesh) an
chloroform/met _é’ﬁér %n$d ?8 ueyni(?%??\%’_'v@ﬁ{té%i-c? E)%)J a%h%g(fa ﬁa?gé #lﬁﬁ%ﬁ r‘g?:f)y%)éﬁf?s%@ r%%eget ether/ethyl
acetate'®d afffiN®é-iBEEAIBNd as a white solid . 1H-NMR (CDCI3, 400MHz) 6 9.33 (1H, s), 7.25-
7.27 (1H, d), 6.91 (1H, s), 6.77(1H, d), 5.54 (2H, bs), 3.76-3.78 (3H, s), 2.77-2.79 (2H, 1), 2.52-2.54 (2H,

1), 1.36 (9H, §) GRS AP e IVIGHRRELTOL LS 3 PATHER WFR AR B 2uher iR mediate 8:

tert-butvl 3-{4-fam|nq(hg/droxwmino methv11-3- methg!Phenvllpro anoate 1
S, and Rdenotes A and more particularly a branched or linear alkyl having 1 to 12 C-atoms,

wherein one or more, preferably 1 to 7 H-atoms may be replaced by Hal, OR®, CN or N(R®),
20  and wherein one or more, preferably 1 to 7 non-adjacent CH,-groups may be replaced by O,
NR? or S and/or by -CH=CH- or -C=C- groups, or denotes cycloalky! or cycloalkylalkylen

having 3-7 ring C atoms.

In another specific embodiment, the invention provides compounds of formula IF wherein X is
25 Oor S, and R? denotes Het wherein Het is a a monocyclic or bicyclic, saturated heterocyclic

ring having 1 to 4 N, O and/or S atoms which may be unsubstituted or monosubstituted,

disubstituted or trisubstituted by a substitutent selected from R*and/or R®, wherein R* and R®

are defined as above;

30 In another specific embodiment, the invention provides compounds of formula IF wherein X is
O or S, and R? denotes Het wherein Het is a a monocyclic or bicyclic, saturated heterocyclic
ring having 1 to 4 N, O and/or S atoms which may be unsubstituted or monosubstituted,
disubstituted or trisubstituted by a substitutent selected from R* and/or R® wherein R* and R®
are defined as above;

35
In another specific embodiment, the invention provides compounds of formula IF wherein X is

0, and R? denotes Het wherein Het is a a monocyclic or bicyclic, saturated heterocyclic ring



Step 1: tert-butyl 3-(4-cyano-3-methylphenyl)acrylate A mixture of 4-bromo-2-methyl benzonitirle (5 g,
0.025 mol), tert-butylacrylate (15 mL, 0.102 mol), and triethylamine (10.6 mL, 0.076 mol) in dry
acetonitrile (50 mL) was purged with 5nitrogen for 1@gnin. Palladium acetate (0.286 g, 0.0012 mol) and
triphenyl phosphine (0.334 g, 0.0012 mol) were added to the reaction mixture and refluxed at 90(c)C for
48hrs. The ré&¥n’ %tf)‘régﬁﬁgl%ﬁéé‘ﬁﬂ%wnﬁ%%’r%%Wtﬁtﬁ%dr@%%?@wgétﬁﬂ?ﬁred by column
chromatograpieybssing siiczisyek(60ed 29rassbytantdnpstiether feshyRasedateRisvaeraituRérantbRifford the title
compound a2 WhitesNiddH 8 9. 85%). 1H-NMR (DMSO d6, 400MHz) 6 7.84 10(1H,$), 7.79-7.81 (1H,
d), 7.69-7.71 (1H, d), 7.53-7.57(1H, d), 6.67-6.71 (1H, d), 2.49 (3H, s), 1.49 (9H, s). Step 2: tert-butyl
3-(4-cyano-3-methylphenyl)propanoate To a solution of tert-butyl 3-(4-cyano-3-methylphenyl)acrylate
obtainedbin steprbtier Srgrifc embpdineriidh& D ventionasosidde dopiadidmeidarcard dnwbesimyjsand the
mixture was plagrecRggnsies AdrRRsIIR RECSKS afrhudf@@ﬁ@d‘ﬂs.&mw Rilurdfag ﬁa@b@fcm&gemoved by
filtration and the |It C tle som as white solid (5.2 g,
98%). 1H-NMR' {é’q @%Mﬁf@%’fﬁ?ﬁ ﬁ%é% §f 9%’6 d?qu 91- 2.94 (2H, 1),
2.53-2.57 (21ispPgigedyytrigpbptingied py 8)sye lmfsnt?@éeetf( r(ﬁéﬂ’?&ff@ #2938 min (Purity:
96.2%). 20 Sdepdafitert-dsudipb3é4-[amino(hydroxyimino)methyl]-3- methylphenyllpropanoate The title
compoyid was prepared following procedure described for Intermediate 3, Step 2, but starting from

tert-butyl 3- ( ano -3-me ropanoate (0. 2 0.82 mmo Was isolated as a white solid
(17760 mo; FOVRSEE SRR ATISIRE: BSORMEI ESH &+ FRTPPTRnal oS | Wete 7 (o, 1H),
7.04(d,J = 7075r Slzam-ﬁ 8e67t¢s HEHYW RO (HelisDHPEYEic sai)afed deierogyelc 2irgphayigH), 1.39 (s,
9H). LC/MS: {38\ id/okr sHildkte W@Hmay%blﬁheuﬁaumdéu(&méﬁo SE94ttutete dRepkBLeSY or

1-(2-Fluoropheny1)-5-meth 2 q] I |on

1-azido-2- flug'rs(') gegégende% p%epl)jjglr—le' tgrc’%or(g rzltga(tag(ll-pqatz MN%C etal J Or 8@?{33 Sgpne& 5938-5945
(9.166 @; 66.88°4mol; 1.5 eg.), and ethyl acetoacetate (5.69 mL; 44.57 mmol 1 eq.) in absolute EtOH (60
mL) under N2 at PT, sodium ethoxide (10.48 mL; 133.70 mmol; 3 eq.) was added and the mixture was

heated at 70(; fof, i day Y ERG SIS SHERRTIADCHRSE &Wﬂ&%%s&ﬁ%&eoﬁ%%iﬁ%@réﬁ gol; 2x0.30
eq.) was added after,3 days and 4 da%/s After coolin to PT NaOH solutlonq(ﬂo mLi was added to

the mixture. ThaNERASAGELEHNBE 6} TIFHE B PP Wfé“é?iﬁ%&e(‘%??%ﬂjc HARRYNGiktBe was washed
with Et20 (3 XN.70 anforthelartisevhipheoastiayepubatiiideibiificcbnospdsit@edithisuqskatied or

20 trisubstituted by a substitutent selected from R* and/or R® wherein R* and R® are defined as

above;

In another specific embodiment, the invention provides compounds of formula IF wherein X is

S, and R? denotes Het wherein Het is a monocyclic saturated heterocyclic ring having 1 to 4
25 N, O and/or S atoms which may be unsubstituted or monosubstituted, disubstituted or

trisubstituted by a substitutent selected from R* and/or R® wherein R* and R® are defined as

above;

In another specific embodiment, the invention provides compounds of formula IF wherein X is
30 OorsS, and R? denotes Het wherein Het is a piperidinyl or a piperazinyl which may be
unsubstituted or monosubstituted, disubstituted or trisubstituted by a substitutent selected

from R*and/or R® wherein R* and R® are defined as above;

In another specific embodiment, the invention provides compounds of formula IF wherein X is
35 0, and R® denotes Het wherein Het is a piperidinyl or a piperazinyl which may be
unsubstituted or monosubstituted, disubstituted or trisubstituted by a substitutent selected

from R*and/or R® wherein R* and R® are defined as above;



and extracted with EtOAc (3 x 80 mL). Combined organic phases were washed with brine (80 10 mL),
dried over MgSO4 and evaporated. The residue was triturated in DCM and filtrated, to afford Intermediate
9 as a white solid. 1H-NMR (DMSO-d6, 300MHz) 6 %g.22 (s, 1H), 7.74- 7.66 (m, 2H), 7.57 (t, J= 9.50 Hz,
1H), 7.45 (t, J= 7.73 Hz, 1H), 2.37 (s, 3H). LC/MS: 222.0 (M+H). HPLC (Method A) Pt 2.24 min (Purity:
98%). 15Intermediate 10 5-Ethyl-1-(2-fluorophenvl)- 1H-1,2,3-triazole-4-carboxylic acid OH 0 To a
solution of 1-{azdotiflspewdireernbodimerepaecdvactangingite Riatzydin®. @tfandladf gviEetedmX $989, 54,

5938-5945 (42,8 R RBIEUNRY; Hefein ﬂ%ﬂi&%&qéﬁ%@)’éﬂ% f?ﬁe(éz IWhicB#hapsemol; 1.10 eq.) in EtOH
(75 mL) under argo \{vas added portjon WISGUSBO?;[ ium ethoxi eétZO 4. 9%%61.5 mmo]; 2 eq.). The
, €

n ¢
resulting mixHIR AL 6 PE T RIP S RATHIST S UBHEUHRSL "t i f’bbr?f'gtleﬁll's @°Yolvents were
evaporafed. EOHRBOHI RN SRIMRGPIRI o de@Bhas)akere added and the resulting mixture was
stirred at PT for 3 h. The mixture was diluted with water (75 mL), and washed with ether (2x50 mL). After
cooling to 0C, the ous.la idified with 5N HCI solution roduct was extracted with
EtOAC 25(3 NP 5 ’?‘F]e:e&égr%%%’r%é%’%%g’a%?c'%%@#%”vﬁ?é%ﬁs%@é’%ﬂﬁ%%fgae?%g%rjivé O XV aSOd. After
concentratiof® & SofIWAsAEBeATISHEt WIGERHET AP RATIRE R FiRIRREF AHAVBIFB NN RSE mediate 10 was
obtained as ansofistithitel solichnblsl:bétitiRed) MSOsit6icdDMisih)s6t 18 B2y (s s Wbs)itutedd stléatden, 2H),
7.70-7.64 (MydHR T84 3% ARl HdIR RS dGe tadliSih Ak): O Sy of-8QiHZ, 3H). LCIMS:
235.94 (M+H). HPLC (Method A) Pt 2.61 min (Purity: 30 96%). Intermediate 11:
1-(2-Fluoropheny1)-5-(methoxymethyl)-1H-1,2,3-triazole-4-carboxylic acid. 102 OH 0 To a solution of
1-azido-2-flubrebethze peeqifie pakedinecdriin i) Yortdaeravides eqarapodndsref fohuna. IF 98@réd X5938-5945
(5bOO Img; 3.66 raRack® hessHnst Wi ﬂi%ﬁ@@@?@é@i@ﬁiﬂ@@@@t&(&%ﬂm#h A@ypamol; 1.10 eq.) in |
absolute EtOH (1 nder argon v e rtion. 5 wi ium ethoxi 496 mg; 7.29 mmol; 2
) and the T e dBE ALASEERRS TR RS b s B AREU D SR SR 5 65 mby
was addied afiermie AHRIR Whselr R PSR ArasrTcteshrahalktr Al ¢itry @sart'be detected by LC/MS,
the mixture was diluted with water (10 mL), and washed with ether (2x10 mL). After cooling to 0C, the

aqueous [2yeh YA RPUIEAMHBAMIR FRIMIRRIGISDRAYRlEL RS SPsARRAMIRIAAEd 0(3x15 ML),

The combined organic layers were washed with brine (15 mL) and dried over
S, and R® dendtes Het wherein Het is a piperidinyl or a piperazinyl which may be

unsubstituted or monosubstituted, disubstituted or trisubstituted by a substitutent selected

20 from R*and/or R® wherein R* and R® are selected from alkyl, alkylsulfonyl or acyl;

The invention also relates to compounds of Formula IG

N
/N
- T
N
F / \ /N |
Ny N
o~ IG

25
wherein T is Het-alky, A, SO,Me, R* or R®.

In another specific embodiment, the invention relates to Formula IG wherein T is selected

from the following groups:



MgSO4. After concentration, an oil was obtained, which was triturated with ACN. The resulting solid was
filtrated and dried, affording Intermediate 11 as an off-white solid (3.90 g; 54%). 1H-NMR (DMSO-d6,
300MHz) 6 13.60 (s, 1H), 7.80-7.72 (m, 2H), 7.62 (t,24= 9.23 Hz, 1H), 7.51 (t, J= 7.54 Hz, 1H), 4.77 (s,
2H), 3.11 (s, 3H). LC/MS: 251.95 (M+Hr. HPLC 15(Method A) Pt 2.20 Lnin (Purity: 93%). Intermediate 12:
5-Butyl-1-(2-fluoropheny1)- 1H-1,2,3-triazo|e-4-carbo>q4li§hféﬁg Jrgr pl—l@/‘ﬁ@ solution of

2

1-azido-2-fluct6bdnzeh, hidiare( Hedttihy)16 Pz, M. S7et al. J. Org. 20Chem. 1989, 54, 5938-5945
(548.47 mg; 4 mmol; beq.), and methyl 3-oxoheptanoatex{0.635 mg; 4.01 mmai;Hl.10.eq.) in absolute
EtOH (10 mL) un on was d portio;:?/vise s@dium ethoNl (496.N mg; 7.29 mmok 2 eg.) and the
mixture was stirfétat 706 for 51, then overnight at RT, A 5N"Na©H solution (3.65 mL) was added and
the mixture was stirred for 1h.at RT. Once the saponification was complete, the mixture was diluted with
water (10 25mL){and washed th ether 0 mL). After cooling to OC, the aqueous layer was acidified
with 5N solution oWd the product was cted with EtOAc (3x15 mL). The combined organic
layers were washed Withdarine (15 nel) and dried oveytMgSO4. After concentration, Intermediate 12 was
isolated as an oil (700 mg; 73%) and was used without further purification.1H-NMR (CDCI3, 300MHZz)
69.18 (s, 1H), 7.66-7.59 (m, 1H), 7.50-7.32 (m, 3H), 302.93(t, J= 7.91 Hz, 2H), 1.53-1.17(m, 4H), 0.78(t,
J=7.21 Az, 3H3npCeREBeoB3 IR adiFENt HIpLTYgMethRa REPEITRR YRS abheityruEdoa)d eiEettermediate
13 5-phenvifbr@dfieorpphanirlis A bl-82,3-triazole-4-carboxylic acid  Sodium ethoxide (1.99 g; 29.17
mmol; 2 eq.) was dissolved in EtOH (50 mL) and the

In another specific embodiment, the invention provides compounds of Formula | and related

Formulae wherein R? is H or Hal.

10

In another specific embodiment, the invention provides compounds of Formula | and related

Formulae wherein R is selected from an Ar, Ar-alkyl, an Het, or Het-alkyl, a branched of

linear alkyl having 1 to 12 C-atoms, wherein one or more, preferably 1 to 7 H-atoms may be

replaced by Hal, OR?, CN or N(R®), and wherein one or more, preferably 1 to 7 non-adjacent

15  CH.-groups may be replaced by O, NR?;

In another specific embodiment, the invention provides compounds of Formula | and related
Formulae wherein R is selected from a Phenyl, Benzyl, cyclopropyl, a pyridinyl, a Het-alkyl,
wherein Het is selected from morpholino, tetrahydrofuranyl, tetrahydropyranyl, piperazinyl or
20  piperidinyl, a branched of linear alkyl having 1 to 12 C-atoms, wherein one or more,
preferably 1 to 7 H-atoms may be replaced by Hal, OR®, CN or N(R®), and wherein one or
more, preferably 1 to 7 non-adjacent CH,-groups may be replaced by O;
wherein Phenyl, Benzyl, pyridinyl or Het-alkyl groups may be unsubstituted or
monosubstituted, disubstituted or trisubstituted by a substitutent selected from R* and/or R®.
25
In another specific embodiment, the invention provides compounds of Formula | and related
Formulae, wherein R® is selected from a Phenyl, a pyridinyl, a Het-alkyl wherein Het is
morpholino, a branched or linear alkyl having 1 to 12 C-atoms, wherein one or more,
preferably 1 to 7 H-atoms may be replaced by Hal, OR?, CN or N(R®), and wherein one or
30  more, preferably 1 to 7 non-adjacent CH,-groups may be replaced by O; wherein Phenyl,
pyridinyl or Het-alkyl groups may be unsubstituted or monosubstituted, disubstituted or

trisubstituted by a substitutent selected from R* and/or R®.



5resulting solution was placed under N2 atmosphere. 1-Azido-2-fluorobenzene, prepared according to
Platz, M. S. et al. J Org. Chem. 1989, 54, 5938-5945(2 g; 14.59 mmol; 1 eq.), was dissolved in EtOH (15
mL) and ethyl benzoylacetate (3.08 g; 16.04 mmol; 40 eq.) was added. This solution was added
portionwise to the sodium ethoxide solution at RT. The mixture was stirred for 5h at 70C and overnight at

RT. A 5N sollX@PEERERERIFENBIIMERaEa BHATIRD AFRY RS AIRRIE RS SaFFRdFbAIN SIS The mixture
was diluted vAtmwate v@tem R, antRivasheatwithepiirete(@y30/ected AdterHzndlinigoty Glkottye aqueous layer

e o B e R N ) e oo and
Organlc ayerSW re sned w rnne m an re ver . e solvents were evaporae an
et et A et R K Rl et

off-whiteSsoliglkyEHFeMRABING BreBravn Rie) BRI 3Rletsh indprprIiety, steatsiem, B-07,72 Hz, 1H),
7.67-7.60(M, G, CASHT SO OMeT b, LA SRR BTIOMA HLITIRE G, AMEthied, Aib3akadmin (Purity: 929%6).
Intermediate 14. 1-(2-Flugro w1)-5-pyridin-3-y1-1H-1.2 3-ty] -4-car ic acid 0 To a solution
of methyl e el P S PRI SRR Bt
1-azido-2-fluBIB¥RYE ! ﬂr%ﬁ&ﬁ%&?&iﬁbﬁéﬁéﬁé WPrspigetiginyloyigeteriBhon 989, 54, 5938-5945
(0.90 g; 6.56[mevgiridzelgl.), followed by sodium ethoxide (0.89 g; 13.13 mmol; 2 eq.). The reaction mixture
was heaged to 70C for 4.5 h and stirred overnight at RT. 25A 5N NaOH solution (6.6 mL) was added
together with EtOH D%30 mlg@{he reaction mixture was stirred at PT for 2h. Or}ce the saponification was

|

complete, thd" AKEHIE WSS FIERBSTRIWRTEF (36 HYETARA"RASFRPIRR-Btite? (SBY A/ cooling to
0C, the aquebisQaféisvhRajasted RoipH. A.6Nvieh i and REbleitivreraindgids prieltied fiem extracted with
EtOAc (3x50 gphkginjhe combined organic layers were washed with brine (50 mL) and dried over Mg504.
The 104 solvents were evaporated and the residue was trituated with ACN, filtrated and dried, affording
Intermediate 14 as an off-white solid. 1H-NMR (DMSO-d6, 300MHz) 6 13.39 gs, 1H), 8.62 (dd, J = 4.88
Hz, J= 1352 ya Yery, Bespielred euhadimanss hakveaismprovifescpmmoendanl PR ASheei (m, 3H).
LC/MS: 284.85s(l449)s HPR Gs(Ntet R3¢ A) RitAr,GH Henand R® is A wherein A selected from a

branched or linear alkyl having 1 to 12 C-atoms, wherein one or more, preferably 1 to 7 H-
atoms may be replaced by Hal, OR?, CN or N(R®), and wherein one or more, preferably 1 to
7 non-adjacent CH,-groups may be replaced by O, NR® or S and/or by -CH=CH- or -C=C-

20  groups, or denotes cycloalkyl or cycloalkylalkylen having 3-7 ring C atoms;

In a very more prefered embodiments the invention provides compounds of formula | wherein
X is O, R%is H, R'is Hal, R*is H, A, Ar, or Het and R" is A wherein A selected from a
branched or linear alkyl having 2 to 12 C-atoms, wherein one or more, preferably 1 to 7 H-
25 atoms may be replaced by Hal, OR?, CN or N(R®), and wherein one or more, preferably 1 to
7 non-adjacent CH,-groups may be replaced by O, NR® or S and/or by -CH=CH- or -C=C-

groups, or denotes cycloalkyl or cycloalkylalkylen having 3-7 ring C atoms;

In a very more prefered embodiments the invention provides compounds of formula | wherein
30 Xis O, R%isH, R'is Hal, R%is H, A, Ar, or Het and R® is Het-alkyl;

In a more prefered embodiments the invention provides compounds of formula | wherein X is
0, R%is H, R is Hal, R%is H, A, Ar, or Het and R is Aryl;

35 Ina more prefered embodiments the invention provides compounds of formula | wherein X is
0, R%is H, R is Hal, R”is A, Ar, Het, OA, NHA, or NA,, Ar-alkyl, or Het-alkyl and R?is A;



5(Purity: 100%). Intermediate 15 1-(2-Fluoroolienv1)-5-ovridin-2-v1-1H-1,2,3-triazole-4-carboxylic acid

To a solution of ethyl picolinoylacetate (0.77 g; 4.01 mmol; 1.10 eq.) and 1-azido-2- 10 fluorobenzene,
prepared according to Platz, M. S. et al. J. Org. Chef, 1989, 54, 5938-5945 (0.50 g; 3.65 mmol; 1 eq.), in
EtOH (25 mL) under argon was added sodium ethoxide (0.50 g; 7.29 mmol; 2 eq.). The reaction mixture
was heated t ?o@oférpﬁeé?f?%\ﬁﬂ‘%?ﬁ?@ﬂ”ﬁér‘@W%WVNSW%WH%fK%W(@@SFﬁﬂ¥%s added
and the reactioRhxtuR wasastRtedNor 8h Bt RA; Once the saponification was complete, the mixture was
diluted with water (20 mL), 15and washed with ether (2x20 mL). After cooling to OC, the aqueous layer

djust H =4 with H dth t t EtOA 30 mL). Th
cemined o AR P R B el B e 00 10 e B S8 VGG 1 B elas wore

evaporafed a@ﬁw‘é PrédisctalaB dsidd & fford Intermediate 15 as an off-white solid. ITHNMR (DMSO-ds,
300MHz) 6 13.45 (s, 1H), 8.47 (d, J= 4.80 Hz, 1H), 7.96 (dt, J= 7.96 Hz, J 20= 1.71 Hz, 1H), 7.86 (d, J =

70 e, 1 A B ATt T A EIMBBA D HRL W) o 200 min

(Purity: 1000 ntermediate 16 uoro eny trlazo carboxyllc acid
25To a soluti nﬁ)f'%fhﬁlé%h'ﬁfoﬁnﬁ&%'ﬂatg (6/F7 g; 4.01 mmol; 1.10 eq.) and 1-azido-2- fluorobenzene,
prepared according to Platz, M. S. et al. J. Org. Chem. 1989, 54, 5938-5945 (0.50 g; 3.65 mmol; 1 eq.), in

EtOH (2pmLynd&ha5ea5 wWaseddadsodun eiaxide (B.88 ¢ %ﬁdag@!hgs‘%%)n ReEsation mixture
was heated ffpr 5 h at 74C and stirred overnjght at RT. A 5N solytion of NaOH mL) was added and

the resulting REACEBFPRIATNR DRigeRs SiAthURS B RPRESYFY SIS LARORR: §t|8?1 Wa¥'BBfhplete, the
mixture was tilltretiiemdthrovdes ex2opieL) hadtandshedorith sublepsHadent\yealftbletwdnglen 0C, the

aqueous layeyyuas iy sieshiie wetrlods’%o'ﬁ @fﬂbrﬁ:@ie‘iﬁl&!mmﬁi‘é@h@ﬂd Uhewgoglmgwgs extracted with

EtOAc (3 x30 m rga S recip itate wa [m f||t ated turated with 5ACN
to afford Intermde_e()ﬁlaetaeépg ﬁ%#‘ 1%1%m6}1 %?fg ggoan o?fd Wwﬁaeg%o E}\ﬁ\/l B tlS%OMHZ) 6
13.43(s, f?LH) p@@&(‘&”?‘“%"@@"ﬂ?“ﬂﬂ)’“‘?t%‘ﬂ?& sge Phijip H%%L?PS’?"?O ?@SE(?H”Q_QFO‘W%S G2 (m, 3H).
LC/MS: 284.96i¢Me MerlatFii@tdstetNod Yoriot 1DBRaminThortya Y003 tge A6 nie Fated @t @11 Wuksthy |

1-(2-fluorophenydlgosRyridiss g%'ﬁﬁc%%%n&%&ﬁéy%@??&%lﬁ@ Joy 5ol iiesyof
1-azido-2- fluorobenzene re are ording to Platz, M. S. et al rg?{Chem 1989, 54, 5938-5945 (25

g; 182.33 mm&k $PB4§'5° P%Sr?c‘é%f%ﬁé(@@?&t@r%‘é‘%d’eié% 81! AImBR! DS ehs. EtOH (250
ml) under ardparegde dé@éd sodium ethylate

20
If desired, the starting materials can also be formed in situ so that they are not isolated from
the reaction mixture, but instead are immediately converted further into the compounds of the

formula I.

25  The starting compounds for the preparation of compounds of formula | are generally known.

If they are novel, they can, however, be prepared by methods known per se.

The reactions are preferably carried out in an inert solvent.
Examples of suitable inert solvents are hydrocarbons, such as hexane, petroleum ether,

30 benzene, toluene or xylene; chlorinated hydrocarbons, such as trichloroethylene, 1,2-
dichloroethane, tetrachloromethane, chloroform or dichloromethane; alcohols, such as
methanol, ethanol, isopropanol, n-propanol, n-butanol or tert-butanol; ethers, such as diethyl
ether, diisopropyl ether, tetrahydrofuran (THF) or dioxane; glycol ethers, such as ethylene
glycol monomethyl or monoethyl ether or ethylene glycol dimethyl ether (diglyme); ketones,

35  such as acetone or butanone; amides, such as acetamide, dimethylacetamide or
dimethylformamide (DMF); nitriles, such as acetonitrile; sulfoxides, such as dimethyl

sulfoxide (DMSO); carbon disulfide; carboxylic acids, such as formic acid or acetic acid; nitro



15(24.81 g; 364.65 mmol; 2 eq.). The reaction mixture was heated up to 70 C for 21h. MTBE (250 mL)
was added and suspension was filtered. The resulting cake was washed with MTBE (2 x 100 mL) to give
a pale orange solid, which was partitioned between eyl acetate (250 mL) and 0.1 N NaOH solution (400
mL). The phases were separated and the aqueous phase was extracted with ethyl acetate (250 mL).

Combined orgfAPRE IS sBCVBT & (ABREA SR BH O RE ARSI (i SHOH AR AU SCRIRISOL MY and
concentratecbfohgiseidrigvaregsliate 17 as off-white solid. 1H-NMR (DMSO-d6, 300MHz) 68.63-8.61 (m,
2H), 7.83-7.75 (m, 1H), 7.69-7.59(m, 1H), 7.47-7.38(m, 4H), 4.25(q, J=7.1Hz, 2H), 1.16(t, J=7.1Hz, 3H).

LC/MS: 313.2 (M+H). HPLC (Method A) Pt 1.98 min (Purity: 99.7%). 25Intermediate 18:

(2 inoron A it TS 7 2 S AL 9008 S8 BSOS Chine B8, o To a
solution Bf 1-8zide R-flGoloperastriingreahavss weeisitlgRto FPidR?, I’ .a8d & arepsOigjincthabava 989, 54,
5938-5945 (2QQ megdidsefenamol; 1 eq.) and methyl 5-methoxy-3-oxovalerate (642.46 mg; 4.01 mmol; 1.10

eg.) in absolute EtOH (10 ml) under N2 was added portionwise sodium ethoxide (496.3 mg; 7.29 mmol; 2
eg.) and the mixture was stirred at 70 C for 5 5hours, then at PT overnight. A5 N aqueous solution of

NaOH (3.65 ACPiagadbe M EtitAesiAiRtuik RIS W &IRR 1oP RICTMRANNI&StHE &ipitaflcHtion was
complete, théBmixtube @48, diude defiitbovaater, amdraiashd], WithRétRE (il R°L&rerds)défited @boliag to O C, the

aqueourplayes Was ACIIEG BB A RIMBRHSHRIY HIIn PR IBRIBROFIFS MRS XA e grwith ETOAC (3

x 15 mL). The combined organic layer was washed with brine and dried over Mg504. After

10concentraﬁb%t,'pée(feﬁ?{%?ﬁ/\?gg BUTSASE TR Ss trituated in ACN, kept at 4C for 3 hours and filtrated to

give Intermedhasas compfiunditel SistitbrmHaN IR (EAERONHGI300MRMaY B\LB.IS (8).18)IF7 18217 72(m, 2H),
7.67-7.61 (il £ B8 RO Akd) rBrABAL 137iHEn B otRek hedha FaiZes2il)iddiids ad). LC/MS: 266.2
(1219290 S VoL N A ARSI A S8 R P A% o

15 which'can be derived from various organic and inorganic acids and bases by procedures
known in the art. Pharmaceutically acceptable salt forms of the compounds of the formula |
are for the most part prepared by conventional methods. If the compound of the formula |
contains an acidic center, such as a carboxyl group, one of its suitable salts can be formed
by reacting the compound with a suitable base to give the corresponding base-addition salt.

20  Such bases are, for example, alkali metal hydroxides, including potassium hydroxide, sodium
hydroxide and lithium hydroxide; alkaline earth metal hydroxides, such as barium hydroxide
and calcium hydroxide; alkali metal alkoxides, for example sodium- or potassium methoxide
and sodium or potassiumpropoxide, alkalihydrides, such as sodium- or potassiumhydride;
and various organic bases, such as piperidine, diethanolamine and N-methyl-glutamine,

25  benzathine, choline, diethanolamine, ethylenediamine, meglumine, benethamine,
diethylamine, piperazine and tromethamine. The aluminium salts of the compounds of the
formula | and related formulae such as IA, IB, IC, ID, IE, IF, IG, Il, lll are likewise included. In
the case of certain compounds of the formula | and related formulae, which contain a basic
center, acid-addition salts can be formed by treating these compounds with pharmaceutically

30 acceptable organic and inorganic acids, for example hydrogen halides, such as hydrogen
chloride, hydrogen bromide or hydrogen iodide, other mineral acids and corresponding salts
thereof, such as sulfate, nitrate or phosphate and the like, and alkyl- and
monoaryl-sulfonates, such as ethanesulfonate, toluenesulfonate and benzene-sulfonate, and
other organic acids and corresponding salts thereof, such as acetate, trifluoro-acetate,

35 tartrate, maleate, succinate, citrate, benzoate, salicylate, ascorbate and the like. Accordingly,
pharmaceutically acceptable acid-addition salts of the compounds of the formula | and

related formulae include the following: acetate, adipate, alginate, arginate, aspartate,



Step 1: Methyl 1-(2-fluoropheny1)-5-(morpholin-4-ylmethyl)-1H-1,2,3-triazole-4-carboxylate 20A solution
of 1-azido-2-fluorobenzene, prepared according to Platz, M. S. et al. J. Org. Chem. 1989, 54, 5938-5945
(500 mg; 3.65 mmol; 1 eq.) and methyl 4-chloroacetgacetate (823 mg; 5.47 mmol; 1.5 eq.) in morpholine
(10 ml) was stirred at 50C overnifght. The reaction mixture was evaporated. Water was added (20 mL)
and was extra@téerifitReEts AL (P IRMBP ANESY BB BiFd B 6r GEB RIS BUIG MR ac?EP IS portions of
HCI 1 N. Cordoipddrayifeats, 25plysse naiderhthechie atendtinaléa Cyel bpé stadevpespiandtacted with EtOAC

(3 x 20 ML). QuARBIGIAYERSINTEPIBEAUR, BIAgESIUBAsUlaieaNd RyRParRisc AFisding the title product
as a dark red oil. It was used mé{ae next _st;;%c}/glth ut further puri ication. HPLC (Method A) Pt 1.81 min.

(Purity: 82.5)6’?1%;6@@8'3%[?? %%'Bﬁg'ﬁ -?ﬁi%%ﬁ%]ﬁji%- ﬁ?@ﬁwﬁnfﬂgl%ﬁ-fﬁgtfoIe-4-carboxy|ic acid

Methyl 15(2-fal¢espiergiigemphrspiattiranjipneeidie 1 remisuateihesianpaiarbexgiwrie obtained in Step 1 as

ﬂeicribgd ?mypu(ét?a? HY&ro2HidridNe)drosan s asydis e dam el dné) surenbtdEd§idal) . Sodium
ydroxide (2,1

l: 5 M; 10 ed. s add nd the mix S stir PT overnight.
Sodium hydr'o;%llg["(-:-3 Qéﬁisgnqu%?ﬁﬁg%%@m%éﬁg' régtqg) \%v%lsgt 8@@8%5%0 éfr%ﬁg %é%rr%éggraeé\?vas stirred further at
RT. After 48 MSIARNGFR A CBRanaVEorals e Y FREAgifo A2 DYRIPIS WPPEP At Hi0l; 10 eq.) was
added and thexsaheaissviéreaty ayiotatad, ditnate ettty slebttywadnpusatie peotinptegiprtatiarejn ACN,
affording, nicsraggiala a9 anAybisaSAd. ALAME (SRAR. AL, B8Rtz (y 2, 7.65-7 57
(m, 1H), 7.52-7.46 S{m, 1HZC, _4.228r$]brts, ZH&tSA brs, 1 ;ﬁw 2.60gg rs, 4Hr)t' LC/MS: 263.2 SM+H); 261.2
(m-H). HPLC RIERRBP ASHRECR4T% YPEHE) ST00%)Y RRdpimedigid isseonve
N'-hydroxy-1idnisdeherscmdvigaiciansitie NH  10The title compound was prepared following procedure
described for Intermediate 3, Step 2, but starting from 5-cyanoindole (2 g; 14.07 mmol; 1 eq.), and was

isolated as abrgwn solid (2.4 g 97%)..1H-NMR (DMSQ-d6, 300MHz . H). 9.36 (s, 1H), 7.85
(. 140, 7 TN S 1S SRS SIS A et B s
176.1 (R H)'As 13, 10 PGS inudomumininm amseraium galcium, copper, iron(ll), iron(li),
5-cyclopentvitHlu(2-fhagrepdienybeiddadsss GH i azolgade saiihopylissiai, sodium and zink salts, but

this is not intended to represent a restriction. Of the above-mentioned salts, preference is

ed preferably usin

given to ammonium; the alkali metal salts sodium and potassium, and the alkaline earth
metal salts calcium and magnesium. Salts of the compounds of the formula | which are

20 derived from pharmaceutically acceptable organic non-toxic bases include salts of primary,
secondary and tertiary amines, substituted amines, also including naturally occurring
substituted amines, cyclic amines, and basic ion exchanger resins, for example arginine,
betaine, caffeine, chloroprocaine, choline, N,N'-dibenzyl-ethylen-ediamine (benzathine),
dicyclohexylamine, diethanol-amine, diethyl-amine, 2-diethyl-amino-ethanol, 2-

25  dimethyl-amino-ethanol, ethanolamine, ethylenediamine, N-ethylmorpholine, N-
ethyl-piperidine, glucamine, glucosamine, histidine, hydrabamine, isopropyl-amine,
lido-caine, lysine, meglumine (N-methyl-D-glucamine), morpholine, piperazine, piperidine,
polyamine resins, procaine, purines, theobromine, triethanol-amine, triethylamine,
trimethylamine, tripropyl-amine and tris(hydroxy-methyl)-methylamine (tromethamine), but

30 this is not intended to represent a restriction.

Compounds of the formula | and related formulae such as IA, IB, IC, ID, IE, IF, IG of the
present invention which contain basic nitrogen-containing groups can be quaternised using
agents such as (C4-Cy)-alkyl halides, for example methyl, ethyl, isopropyl and tert-butyl

35  chloride, bromide and iodide; di(C4-C,)alkyl sulfates, for example dimethyl, diethyl and diamyl
sulfate; (C10o-C1g)alkyl halides, for example decyl, do-decyl, lauryl, myristyl and stearyl

chloride, bromide and iodide; and aryl-(C4-C,)alkyl halides, for example benzyl chloride and



0 Step 1: Ethyl 5-cyclopenty1-1-(2-fluoropheny1)-1H-1,2,3-triazole-4-carboxylate DBU (2.99 ml; 20.06
mmol; 1.10 eq.) was dissolved in DMF (25 ml) and put under nitrogen 20 atmosphere.
3-Cyclopenty1-3-oxo-propionic acid ethyl ester (Phaggacore, 3.695 g; 20.06 mmol; 1.10 eq.) was added
to the mixture and it was stirred for 15 min. Then a solution of 1- azido-2-fluorobenzene, prepared
according to PI&tetV by Betiygteraash ot eayols £ogwsrngs i theferguigd. %%prréa ) in DMF (5
mL) was addesindrapivisstso the solution at room temperature. The mixture was stirred at 90C for 2 hours.
Water (50 mL) was added to 25 the cooled reaction mixture and the aqueous layer was extracted with
EtOAC (3 x 5q_ mIé)8 Combined organics were was h wate a,brlne dried over Mg504 and
concenated IRAEPVRET A RERE A ERpBUHAAE SN B HE Gha in the next step
without farthéfiyariasatiie. hesyiis, GirethotByrat 4l2qiate) hgosuspimte, hippurate,

5- Cyc:0pentyayar&ahfbna@mgmwﬂani&blsatﬁrdﬁaéo}ﬁaﬂo@w@omigmide IRakthybate, teseribed ab
5-cyc openty 0 oxylate as described above,
was dlssolve % i Blﬁl %I—)?%ﬁ% hésléﬁ%gl) % rr{?n[ol e(T:? Swgésgéu?& aéé %E[P%g?xture was stirred
overnight at FBBfﬂaﬂéFﬁﬁé?&'ﬁ}?eaWﬂlgfé’F‘@U‘?ﬂLr)e\n}’a‘g %@@%h@%ﬂ@ﬁ@%@ﬁﬂ%&@?&%'%ﬁshed with Et20

(2 x50 mL). The aqueous layer was acidified to 5 pH 2 with HCI 5 N and extracted with EtOAc (2 x 50
mL). Thﬁ)comhmogmﬁ%gv@r&W@&L%&GQeﬁhgrf&%%qral}@@%éar}grmm&ﬁtsguemder vacuum

oun brown solid. It was suspended in petroleum ether and the suspension was

T o o8 T B TG e R i AR e P T B G R U R S afforeiin

Intermed|ate&n0aet@fﬁb$g@§m@aQwaﬁmqmS@ndBOIB@fUNﬁ-@ t & E:00ve{pnad miader. 82e7. 74 (m, 2H),
7. )67 -7.49 (mﬁrgzl'ﬁaé’e%@rﬁo@8e@‘6nérbﬁad209brﬂqdag(fﬁe 8 o6 IMS dvieaaRY 1386 An@MibiAlingl PLC (Method
A) Pt3.92m 8.2%). Interm ,

S cycloprop 10 R Ree oA LFL e, Top e bage fomas A ) Sy gPast g

5- cycloﬂ;ﬁopyti‘elCPZr?ﬁRﬂ'ﬁg'Pﬁb?ﬁWPm T?@W&Ed@%@a{m'&tém'@%ﬁﬁs 0P mol; 1.10 eq.)
was dissolvesblnbliylin @Fabsoileatsdfpuihe pderonidsag dre dineasph arey S ytle paopyih&-ais propionic acid
ethyl ester (BR{ARR3HN®R BelRR btk AR aWRY idmh Rgrd¥as added to the mixture and it was stirred for

15 min. Then a solution of 1- azido-2-fluorobenzene prepared according to Platz, M. S. et al. J. Org.
Chem. 1989, 54, 20 5938-5945, (2.5 g; 18.23 mmol; 1 eq.) in DMF (5 mL) was added dropwise to the
solution at rodsrmentipradtthe pheaec¢sicaty porastakld ddseradditinateltsrefdbe sampixinde efrtbiethe aqueous

layer wag exteasias! MO EHASL (R R b) -dritiedisgsh @wmﬁw&wa\mamwa&mﬁ@iaﬁ@d brine, dried
over Mg504 and concentrateqgre der vacE% aff?ﬁj tltle co a%qund as abr wn 0|I It was used in
/

nes erred me R/I%S L O fﬂ]_ ang ca 051

the next step wittiout further purification
5- cyclopropyﬁ“ife@eﬂLRBQBB'ﬁéWﬂ?slﬂelNé\‘Sq'ﬁéQB{@tﬂYWIf@a‘é‘ﬂ’@ﬂﬁ%a'”e Cho"”e
5-cyclopropydiethédliuatpphehykBpddibihjRe3 Nrrazibig-A-glachoxydaded phieaimed in Step 1 as described above
was dissolved in EtOH and NaOH (18 ml; 5 M; 91.16 mmol; 5 eq.) was 30 added, the mixture wa stirred
overnlg% at room temperature. Water é50 mL) was added and the aqueous §hase was washed with Et20

(2 x 507RL). The25EES0L08 a1 el fRBPRYPHT o RHTRY & INAE SxtrRetba Witk BBAC (2 x 50 mL).
The combinerienajadies weagingtasteas adith forinétel dectasievitivig SOiciant aopiertrat Hredasitder vacuum

affording IntesseedéatRing tAs RrariGih Sl ddn-NMEBIMRR:08asIMInNg XBcldti%4hs, 1H), 7.81-7.72

regenerated by bringing the salt form into contact with an acid and isolating the free acid in a

conventional manner. The free acid forms differ in a certain respect from the corresponding
30 salt forms thereof with respect to certain physical properties, such as solubility in polar

solvents; for the purposes of the invention, however, the salts other-wise correspond to the

respective free acid forms thereof.

If a compound of the formula I, IA, IB, IC, ID, IE, IF, IG contains more than one group which
35 is capable of forming pharmaceutically acceptable salts of this type, the formula | also

encompasses multiple salts. Typical multiple salt forms include, for example, bitartrate,



109 (m, 2H), 7.66-7.59 (m, 1H), 7.54-7.49 (m, 1H), 2.04-1.94 (m, 1H), 0.91-0.71 (m, 4H). LC/MS (Method
B): 248.1 (M+Hr. HPLC (Method A) Pt 2.78 min (Purity: 93.6%). Intermediate 23 1-(2-fluoro
oheny11-5-(tetrahydrofuran-2-y11-1H-1,2,3-triazole-#7 5carboxylic acid Step 1: Ethyl
1-(2-fluorophenyl)-5-(tetrahydrofuran-2-y1)-1H-1,2,3-triazole-4-carboxylate Potassium carbonate (2.419
g; 17.50 mm8RZLEE) WeS RS RIEGIH DRASEPRaSRIFEndSIdtThaRe Hitksiavatiffodhbre is
1-Azido-2-fluosbibenzieneo prepacetaaesoiding to Platz, M. S. et 10 al. J. Org. Chem. 1989, 54, 5938-5945,
(1.2 g; 8.75 mmol; 1 eq.) was dissolved in 10 mL of DMSO and ethyl

3-(tetrahydrofuran-2-¥l)-3-ox0{)ro anoate (Pharmacore, 1.793 mg; 9.63 mmol; 1.10 eq.) was added. This
B ; B e diaf

solution was \%Hé%gar%bc{/\%‘saé Y& LithA RanssRdbatdan e ?6'8%?8%3 r 8T ? e mixture was
stirred ab70G46ri3 the presenviren(@oienliy iwkendelean@nactivixnaedien whiriscexweetea@ with EtOAC (2 x
40 mL). Orgaiepoupsefibavashad mith iBring, dried ieves, MahG<d aaebenaesnhératad sangeh vacuum
affording the title c n br oil. It w. sed in th Xt step wi further purification. HPLC
aftormg P%aglsilﬁm% l%@y??@%,g%ﬁss@g%v:gé &aragc@.ﬁeﬁs SR YAGHE s
1-(2-fluorophiBRSpHies! GetraRidryitly Hie- FapiiriiRhtie aslive rresieal Bosgric heidPbamef the
1-(2-fluorophantiy -igréieitrathyaofarter- 2yd prdrinb 2 Biteity oteopteblhentyiate obtairetvin Step 1 as

describegl abayRWER Bissabesddndetiii Ghall A NE@H (BBl odside mmol; S eq.) was

added. The reaction mixture was stirred at room temperature for 1 hour. The mixture wﬁs diluted with

water (30 mL3"HARSOREREGRIIBT VAL R21RAG RATSHHY S0EYUENAYRF RALNRIGIHERT pH 2 with
HCI 5 N, ancethi@ppbaicacedyenticsceethivapirdmuce2BiBwith teapept Odinbigedeantiseaiitcashiares were
washed withtagmeaglried over Mg504 and concentrated under vacuum affording Intermediate 23 as a
brown oil. 1H-NMR (DMSO-d6, 300MHz) 6 13.21 (br s, 1H), 7.76-7.68 (m, 2H), 7.52-7.42 (m, 2H),
5.56-5.51 (t, J= 7.10 Hz, 1H?, 3.58-3.48 (m, 1H), 3.02-2.91 (m, 1H), 2.45-2.26 (m, 1H), 1.91-1.62 (m, 3H).
HPLC (Weth&ﬁ"l&? F‘t@?l@?ﬂﬁ%‘iﬂﬂﬁﬁ%%?lt%’)P%ﬂ?H@?ﬁ@d doppula |, 1A, 1B, IC, ID, IE, IF, 1G
5-benzv1-1-(2aflbercplatand pdi-bdcar@riyig poterdnoains\ditaatothe dd o rin TStgpcan Metdfgre

5-benzy1-1-(2:vprephriy )it Hokeais -Liardlsad-carboxylate DBU (1.33 ml; 8.90 mmol; 1.10 eq.) was
dissolved in DMF£17 ml) and wt under nitrogen atmosphere. 3-0x0-4- hengl-butgric acid methyl ester

(Chemcollect 19 18 QEBETRMIGH U HPELS (S o FRe TS A FPINBR Ctied for 15 min.
Then a solutitsartinatgide hvBotieoheayzifier, ropakediagisidipuss Paenantic®ass.dh herg. Chem. 1989,
54, 593859456, He @in8 3d0ENBH VR ndhiaMizdidtBloan e suiiestedr pywésartotherisolution at room
temperature. e PGS W3k SUied Al A0F-Tor. hayss, Wasr39 b s aiied ledhe gooled reaction
mixture and the gqueoug ayer was extracted with Et RCV@ X Rﬁj 15"Combined’ organics were
washed with %@V%G%Wﬁé,"ﬂ?i‘é&%@?%gso4 and concentrated under vacuum giving the title
compound as a yellow oil. It was used in the next step without further purification. LC/MS (Method B):

312.1 (M+H) | 3R 2P RRBYHe Lt lu AR Bl irmidiAB Rl @ré 1HREBRMIFeaEIRn with

25 an optically active resolving agent. Examples of suitable resolving agents are optically active
acids, such as the R and S forms of tartaric acid, diacetyltartaric acid, dibenzoyltartaric acid,
mandelic acid, malic acid, lactic acid, suitable N-protected amino acids (for example N-
benzoylproline or N-benzenesulfonylproline), or the various optically active camphorsulfonic
acids. Also advantageous is chromatographic enantiomer resolution with the aid of an

30 optically active resolving agent (for example dinitrobenzoylphenylglycine, cellulose triacetate
or other derivatives of carbohydrates or chirally derivatised methacrylate polymers
immobilised on silica gel). Suitable eluents for this purpose are aqueous or alcoholic solvent
mixtures, such as, for example, hexane/isopropanol/ acetonitrile, for example in the ratio
82:15:3.

35
The invention furthermore relates to the use of compounds of formula I, 1A, IB, IC, ID, IE, IF,

IG in combination with at least one further medicament active ingredient, preferably



15Methyl 5-benzy1-1-(2-fluoropheny1)-1H-1,2,3-triazole-4-carboxylate obtained in Step 1 as described
above was dissolved in EtOH and NaOH (8.10 ml; 5 M; 40.48 mmol; 5 eq.) was added, the mixture was
stirred overnight at room temperature. Water (30 mlygvas added and the aqueous phase was washed
with Et20 (2 x 30 mL). The aqueous layer was acidified to pH 2 with HCI 5 N and extracted with EtOAc (2
x 50 mL). ThE'SYFABIRRA Hﬁ‘@%fﬂé‘%‘*\ﬁéﬁé‘?@t WBHERGHCEIHRS HNE&T BFer iSO ahE @ncentrated under
vacuum afforafiagt thectitte coerfpaund. qapagyéiiedvooihott-peay| tdda:imte farope traiéuabl e thierfard it was

sonicated. TReSUSARASIRA aaﬁ%mwgmngravﬁmygeadwmsﬁ@lﬁq rasradpigarsolid. 1H-NMR
(DMSO-d6, 3OOMH%§%?6 3.,43|% rs, %}H), 7.74-7F69%Sg1, 1H), 7.64-7.58 %y 1H?, 7.53-7.42 (m, 2H), 7.22-
7.17 (m, 3H). 683 SL]t’ﬁ%',”ﬁ Nt e L R A T Ry oL e VAL ) ?fﬁf&?%%h?lsethod A) Pt
3.60 mirﬁ(pupnyjegz'mr%ypwmgwglggs, e.g. cyclosporin A, cyclosporin G, FK-506, ABT-281,
1-(2-fluorophesyibsb-iptiahyidraibl-Eykaikydinirapatgecifisenledficoarérondic acid 111 DBU (1.32 ml;
8.82 mmol; 1.1 s dissolved in DMFE (16.5 ml) a under. nitrogen atmas e .
3 0r0 3 (e ST A i et R A S ANBR LIRS0 1 10 eq)

. | : . g
was added toreRhRRRIRE Apfatwis s esrueingiAlyeRsRlansovalesr O e RIBS Sl uorobenzene,
prepared acddctimgttadriatiipivhiGhast; alimdinomigleClnesacribe] 8823rodin&838a8apr(del g; 8.02 mmol; 1 eq.)
in DMF4@5 mbswamaslded sipwise @pﬁ%ﬁiéﬁ’é@%t@ﬁw@ﬁé@oﬁ%ﬁ@&%%@a%h@ deagtion mixture was stirred

at 70C for 2 hours. Water (40 mL) was added to the reaction mixture. The agueous Ie%er was extracted

with Et0Ac (PR ABINES ARG A AR TRV PE RRRHE SS0IR #1858 45ARR VdRE  over MgSO4
and concentritéesomiderogatanincyloimgtthestithiodvsiptausdtd agaliehetasiolipwrisnaedoniteaaext 10step
Wizhf;llﬂ fUrthhgbﬁdf@?i%@ﬂ%z#gwlswgdhmi@ﬁ @/@a%iﬂ&"ddhiﬁﬁﬁﬁbg'dactinomylcine; dgsonide;
1-(2-fluorophenyl)-5-(tetrahydro-2H-pyran-4-y1)-1H-1.2,3-triazole-4-carboxylic acid .. .
i1 (oo SR ISR ol ol P8 BRI Blfotinater 1 i step 1
as descrbedsieetirsens SeeRRRIBIORIAIRINLD REIEMSENasRN e asP hpiidRKRIP 68§ Ras added to
the solution. fehwésestittaoriabme aicetatm peratubeior Ghloowysald/aiaru@0na chioragdeatded to the mixture and

it was washeg, Wi 51¢ 0 dichide; Mldro b8 BAESeLEIRYREWRR AHELMIREHERd R Willdud-! 5 N and extracted

with EtOAc (3 x 40 mL). The combined orf%anlcs were washed with brine, dried over MgSO4 and

concentrated HAFRIAGaLRFRYNR G LaRpauAe ALosaiitns diH A neS 8 kex s petroleum ether
and 20 sonifansdrisfiene ivieplaes iredarineBrebiigeedaidnd PealaiR NS o800R$IZ) 6 13.38 (br s,
1H), 7.8b-7. T Aivitadihb dhfdfhyafddMalbiddnid trybiditohbhydiBEodiSenacatath, 3.28-3.20 (m, 3H),
2.11-2.01 (m, 2 rc% 1 %g%.g%g%}tEZH rL%/I\(Is%n(eMﬁétnqu I% . §2m%l MTH . |_(|3P||" n@/lo%tehOd A) Pt 2.66 min
(Purity: 99.1 E%Sﬁ qg{r[\te{meal te 28. -?g-ﬁuorop enylicj- : -|so’pro;éyii : 91,5,%-trlazol’e-4-carboxylic acid
Step 1: EthylMe{RRGBHIPRERGMIBIRAYTIpYA:-TElY IPredfizpiene- ace B oRg AP SBUSPPEEmI; 24.07 mmol;
1.10 eq.) wasalissalviadtén Biddpréd minmuastaopabgdsianyitiogenl atnmosiphie pardnthyldsatzutyrylacetate

(Aldrich, 3.80¢ g4 DIuRNAheL FAEGIBRS APHRLHI0R LG BixHER g5 Wascstisred for 15 min. Then a
f 1-azido-2-fluorobenzene, pre accordlrilg%lto Platz, M. S. et al. J. Org. Chem. 1989, 54,

solutio ) ) ared .
2035-5805, (B 4 MBER MRS oS AR RN o PO A S BARIVAR RRE Y B LERGHE mt room
temperature .PTésnykgaco rifaniricine viggsmticiredsati 706 farrdimgerthalateid ¢gthistepaytixcaeltid to the

reaction mixtgi@iald)@rReiefRIH EYRINMRRIBXE actash\vi RdrtRAsci7ate 108nBinbISreP&BRA gsganics 112

were washeq Wi &K DIDey ded aver MasQu,and sneaniaied undenyaoum oiving the e

compound as a brown oi ﬁdwas used i the next step wi out turthef F)r&ﬁﬁ'catlon. e
278.2 (M+H)?ntibodies, e.g., monoclonal antibodies to leukocyte receptors, e.g., MHC, CD2, CD3, CD4,
30 CD7,CD25, CD28, B7, CD40, CD45 or CD58 or their ligands; or other immunomodulatory
compounds, e.g. CTLA41g, or other adhesion molecule inhibitors, e.g. mAbs or low
molecular weight inhibitors including Selectin antagonists and VLA-4 antagonists. A preferred
composition is with Cyclosporin A, FK506, rapamycin or 40-(2-hydroxy)ethyl-rapamycin and
Fingolimod.. These further medicaments, such as interferon beta, may be administered
35  concomitantly or sequentially, e.g. by subcutaneous, intramuscular or oral routes.

These compositions can be used as medicaments in human and veterinary medicine.



5Step 2: 1-(2-fluorophenyl)-5-isopropyl-1H-1,2,3-triazole-4-carboxylic acid Ethyl
1-(2-fluorophenyl)-5-isopropyl-1H-1,2,3-triazole-4-carboxylate, obtained in Step 1 as described above
was dissolved in EtOH and NaOH (22 ml; 5 M; 109.4ghmmol; 5 eq.) was added to the solution. It was
stirred at room temperature overnight. Water (100 mL) was added to the mixture and it was washed with

Et20 (2 x 1007 ALY HeePsRfrb A0S RAFEHMR Y gesdiRfitisd /5 pmeouits AiCraNIahanewiiatadd with Et0AC (3
x 100 mL). Thenadarbasadet rgaphasnaesetinaishadbltiebvateeslraatiso @ tdigid 4avalesomeentrated under

vacuum giVir@eﬁ‘a@iégiﬁe@fﬂ&%ﬂ%aﬁgﬁherﬁw&r‘ég-tﬁe%%?i%ﬁ%tkb%,ifbpﬁ%lr%ggﬂa%ﬁ%%nd sonicated
affording Intermediate 26 a beige solid. 1I—}-NMR QE)M_SO-E_& 300MH2§ # .2%%3[ s, 1H), 7.80-7.75 (m,
3 . Wh dhes b

2H), 7.68-7.615HFA TSNt ‘P8 E8ITRN AN S BEREY BN RO 572385401V NS LR IENY,, 156H). LC/MS
(Method*B): 2sb/atipwi+epulpipniiNetieduigtien 34 ire¢rprifityial (ransdustiommiayiaeroe:
4-famino(hydroxyimino)methyllbenzamide NH2 HO,N.-- NH2 0 To a solution of 4-cyanobenzamide (512

; 3.93 )1 Et . d h lami : 1 I % i ter) and
Ihe miture v B T o R SRR i L e o e

solvent allowe T8¢ dpdrsterepRER e el MELCHRRINSeS WRHTeBIs DA B RIS AL, dry MeOH and dry
MeCN whichamagritteredisoroergr echyiitinopdssbatated avitt Hheosatveivt iemave despyaszio. Intermediate 27
was isojated as a yellow solid (513 mg; 79%). 1H NMR: (DMSO-d6, 400MHz) 6 9.81 (1H, s), 258.01 (1H,
s), 7.89 (2H, d, J= 8.2 Hz), 7.776g2H, d, J=8.2 Hz), 7.40 (1H, s), 5.91 (2H ? Intermediate 28 tert-butyl
{4-famino(hyBr8R9 RS PRED AR AT ARV &R B'e Vs RERRT PR R S b 8By R A e 30T0 a
solution of 4-¥y&aRoliehi Y| detipehidratHidrdeqi 06Ny BNES: Ririsoth: s wanedicement.) was added sodium
hydroxide (0.75 g; 18.75 mmol) and di-tert-butyldicarbonate (1.49 g; 6.87 113 mmol) and the mixture was
stirred for 16 hours. The solid was collected by filtration and dried in a vacuum oven at 40C for 48 hours.
The title compound was isolated as a white solid (1.35 g; 80%). 1H NMR: (CDCI3, 400MHz) 6 7.62 (2H,
d, J= 8.15Hz), hegoporptigal fergdations &?9‘?61‘14,”55‘,‘3@?7? (pithedorye & 9oRpge ¥nie WILEHS). 5

comprise a predetermined amount of active ingredient per dosage unit. Such a unit can
comprise, for example, 0.5 mg to 1 g, preferably 1 mg to 700 mg, particularly preferably 5 mg
to 100 mg, of a compound according to the invention, depending on the disease condition
treated, the method of administration and the age, weight and condition of the patient, or

20  pharmaceutical formulations can be administered in the form of dosage units which comprise
a predetermined amount of active ingredient per dosage unit. Preferred dosage unit
formulations are those which comprise a daily dose or part-dose, as indicated above, or a
corresponding fraction thereof of an active ingredient. Furthermore, pharmaceutical
formulations of this type can be prepared using a process, which is generally known in the

25  pharmaceutical art.

Pharmaceutical formulations can be adapted for administration via any desired suitable
method, for example by oral (including buccal or sublingual), rectal, nasal, topical (including
buccal, sublingual or transdermal), vaginal or parenteral (including subcutaneous,

30 intramuscular, intravenous or intradermal) methods. Such formulations can be prepared
using all processes known in the pharmaceutical art by, for example, combining the active

ingredient with the excipient(s) or adjuvant(s).

Pharmaceutical formulations adapted for oral administration can be administered as separate
35 units, such as, for example, capsules or tablets; powders or granules; solutions or
suspensions in aqueous or non-aqueous liquids; edible foams or foam foods; or oil-in-water

liquid emulsions or water-in-oil liquid emulsions.



Step 2: tert-butyl 161-[amino(hydroxyimino)methyl]benzyllcarbamate The title compound was prepared
following the procedure described for Intermediate 27, but starting from tert-butyl
4-cyanobenzylcarbamate (1.87 g; 8.06 mmol), to givgyintermediate 28 as a white solid. 1H NMR:
(DMSO-d6, 400MHz) 69.59 (1H, s), 7.64 (2H, d, J= 8.0 Hz), 7.42 10(1H, t, J= 6.2 Hz), 7.25(2H, d, J= 8.0
Hz), 5.79 (2H, s), 4.16 (2H, d, J= 6.2 Hz), 1.43(9H, s). Intermediate 29
4-(aminosulf@hud, eNekerdpax i érezerse cd dyekachidaintigi Nid 2hE1OriN .of 4 fabie titleapsuteptend was

prepared follgwingitirameeduipastcined iRrntamagialeRd, RiH-SaR BRMnaceutically
4-cyanobenzenesulfonamide Qﬂl? mg; 3.94 mmoP_I‘)n, to give Inter edégte 29 as aye low solid. 1H NMR:
g s 5

(DMSO-d6, A5ERRELI68GFY TRy, Heab2s &Y eARMRlG, AT Pf?%"} YN S iftermediate 30:
N'-hydroRv-1PRirkis elfe-Beratsd Xividamiaetingtie somppindde oleuabia iomrizrand Bitreioindazole (400

mg; 2.02 mmgth el (€9 BXipR09 dawiahuihesiBRime et e Bs 20 eXd)Rp(8Qh mg; 2.5 mmol)
were dissolved.in QmL, 991 y/v)ina icrowave vial.Th lution was degassed with N2
for 10 min be%f%'rﬂ)elzetl)%élr%{ @égap%ds 3?1_(1%%&;@%%?#%% %gl{:%\%v%r\}/{\é%r%ﬁggt%‘rﬂ ovro(:grsﬁ#%ga&altgg’c. Once complete,
the reaction WRSEHRRERNAAKCIMRVNARYLFG PG RiESeahd EtOAC (100 mL). The EtOAc layer was removed,
dried over MgSO4, filtered, and the solvent removed in vacuo. The residue was purified by flash

chromajegraply(Glicae40 i csd® E/é"géb%%%} Maive JQ@JQ&%M@B&@%@%I%@’QR&E%SNM (251
mg; 86%). 1H NMR: (CDCI3, 400 éﬁ)%il 46 (1H, brs), 8.20 (2H, d, J= 8.34 Hz), 7.61 (?H, s). 114
C

Step 2: N*-hyZFBR)SRISSE"S: FARFAHREE TRESHER FoMpEHOIRGaL ISR TR R0Wing the
procedure deasititield fopdnesivneslieatatz7 cijoium stearate or polyethylene glycol in solid form, can be
added to the powder mixture before the filling operation. A disintegrant or solubiliser, such

as, for example, agar-agar, calcium carbonate or sodium carbonate, may likewise be added
15  in order to improve the availability of the medica-ment after the capsule has been taken.

In addition, if desired or necessary, suitable binders, lubricants and disintegrants as well as
dyes can likewise be incorporated into the mixture. Suitable binders include starch, gelatine,
natural sugars, such as, for example, glucose or beta-lactose, sweeteners made from maize,

20 natural and synthetic rubber, such as, for example, acacia, tragacanth or sodium alginate,
carboxymethylcellulose, polyethylene glycol, waxes, and the like. The lubricants used in
these dosage forms include sodium oleate, sodium stearate, magnesium stearate, sodium
benzoate, sodium acetate, sodium chloride and the like. The disintegrants include, without
being restricted thereto, starch, methylcellulose, agar, bentonite, xanthan gum and the like.

25 The tablets are formulated by, for example, preparing a powder mixture, granulating or dry-
pressing the mixture, adding a lubricant and a disintegrant and pressing the entire mixture to
give tablets. A powder mixture is prepared by mixing the compound comminuted in a suitable
manner with a diluent or a base, as described above, and optionally with a binder, such as,
for example, carboxymethylcellulose, an alginate, gelatine or polyvinyl-pyrrolidone, a

30 dissolution retardant, such as, for example, paraffin, an absorption accelerator, such as, for
example, a quaternary salt, and/or an absorbant, such as, for example, bentonite, kaolin or
dicalcium phosphate. The powder mixture can be granulated by wetting it with a binder, such
as, for example, syrup, starch paste, acadia mucilage or solutions of cellulose or polymer
materials and pressing it through a sieve. As an alternative to granulation, the powder

35  mixture can be run through a tableting machine, giving lumps of non-uniform shape which
are broken up to form granules. The granules can be lubricated by addition of stearic acid, a

stearate salt, talc or mineral oil in order to prevent sticking to the tablet casting moulds. The



starting from 1H-indazole-5-carbonitrile (302 mg; 2.09 mmol), obtained in Step 1, to give Intermediate 30
as a pale brown solid. 1H NMR: (DMSO-d6, 400MHz) 6 13.15 (1H, s), 9.57 5(1H, s), 8.13 (1H, s), 8.08
(1H,s), 7.75 (1H, d, J = 8.8 Hz), 7.53 (1H, d, J = 8.8g4z), 5.84 (2H, s). LC/MS (Method C): 177 (M + H).
HPLC (Method H) Pt = 3.24 min (Purity 90.6%). Intermediate 31 N'-hydroxyfuran-2-carboximidamide 10
To a solution SIS AGFIRIHE (A YRGS 36NV St aRStRini 68 ar Wb S IR T RHL§RPaead ded
hydroxylamirvertbined 2@manred-60Hgimeviadecipant i theixuresswaslireetied dived &RctomliBdudurs. Brine (30

mL) was ad in v I} Jiratiep, washed with
water and Jﬁf?ﬁ%ﬁ%ﬁﬁ%?ﬁi%%‘%“ﬁﬂé e f%ﬂgfég‘é}gf%%ﬁ% 13, a00miz

. %). 1

68.24 (1H, s oPAR9I9" ASHIACP482)962/8  RHVET 9E5498NqL oy Ms" (Tfey j‘; 3 8°°¥R)°U.97 (2H, 5).
Intermediate 82X Nrabiyagrosgpan Bxhosgmheiaglee iy theee anatnanidandrido be abledaifereipie20The title
compound wgshpseparestdellgyeing thetgrocedure described for Intermediate 27, but starting from
4-(hydroxymethyl)benzonitrile (1.03 g; 7.74 mmol), to give Intermediate 32 as a white solid (1.15 g; 89%).
1H NMR: (DMSO-d6, 400MHz) 69.58 (1H, s), 7.70-7.62 (2H, m), 7.34 (2H, d, J= 8.1 Hz), 5.79 (2H, s),
5.23 (1H, t, J2r8 Bapigs, 3ush 38O LX9MB'% $PYIYE Biihaarheixds; can be prepared in the form of
N'-hydroxv- 3eidspdreoxyitniethyitib e phenepnarivx tontaived @ biid:2pedifie titheocomperdm@sipdepared following
the Pfo%dUr@ﬂ@ﬁ&&@?%fere%@m%%%g% compounds in an aqueous solution with a suitable

flavour, while elixirs are prepared using a non-toxic alcoholic vehicle. Suspensions can be

for-mulated by dispersion of the compounds in a non-toxic vehicle. Solubilisers and

emulsifiers, such as, for example, ethoxylated isostearyl alcohols and polyoxyethylene

sorbitol ethers, preservatives, flavour additives, such as, for example, peppermint oil or

15  natural sweeteners or saccharin, or other artificial sweeteners and the like, can likewise be

added.

The dosage unit formulations for oral administration can, if desired, be encapsulated in
microcapsules. The formulation can also be prepared in such a way that the release is
20 extended or retarded, such as, for example, by coating or embedding of particulate material

in polymers, wax and the like.

The compounds of the formula | and related formulae such as IA, IB, IC, ID, IE, IF, IG and
salts, solvates and physiologically functional derivatives thereof and the other active

25 ingredients can also be administered in the form of liposome delivery systems, such as, for
exam-ple, small unilamellar vesicles, large unilamellar vesicles and multilamellar vesicles.
Liposomes can be formed from various phospholipids, such as, for example, cholesterol,
stearylamine or phosphatidylcholines.

30 The compounds of the formula | and related formulae such as IA, IB, IC, ID, IE, IF, IG and
the salts, solvates and physiologically functional derivatives thereof and the other active
ingredients can also be delivered using monoclonal antibodies as individual carriers to which
the compound molecules are coupled. The compounds can also be coupled to soluble
polymers as targeted medicament carriers. Such polymers may encompass

35  polyvinylpyrrolidone, pyran copolymer, polyhydroxypropyl-methacrylamidophenol,
polyhydroxyethylaspartamido-phenol or polyethylene oxide polylysine, substituted by

palmitoyl radicals. The compounds may furthermore be coupled to a class of biodegradable



starting from 3-(hydroxymethyl)benzonitrile (8.43 g; 63.38 mmol), to give Intermediate 33 as a white solid
(9.15 g; 86%). 1H NMR: (DMSO-d6, 400MHz) 69.63 (1H, s), 7.67 (1H, s), 7.58- 307.54 (1H, m), 7.35 (2H,
d, J=4.7 Hz), 5.82 (2H, s), 5.27 (1H, t, J = 5.7 Hz), 454 (2H, d, J = 5.7 Hz). 115 Intermediate 34:
N',3-dihydroxybenzenecarboximidamide NH2 HO,,OH The title compound was prepared following the
procedure deSEABRE Y8R ieiRAR O7aBlR drartriy alsh '8/9373r 85 Bk 1. 8LEPIE2.68 mmol), to
give Intermediay@adit asid pdiytedssotidaidddMi, (DM 5Detgh tOdMicid) Bdyebthbekts),9.49 (1H, S),

7.20-7.16 (1H o Rkelak9- Oz s hdabsSinkRESMERIAISag R bloc
Iﬂ l%)o f @p&}@r@ﬁoﬁﬁyr@r’%, p@ii%é#%g@&aﬁ% g‘btﬁ:‘é&éh 1%15?& title cr:%nﬁl%oﬂndkwas prepared

2-bromo-5-fluoro-V-hydr en%enecarboximl
following thecﬁlpé)@gafﬁseogé%@r?@ga'for Intermediate 31, but starting from 2-bromo-5-fluorobenzonitrile (1.03
g; 5.15 rAmol), to give Intermediate 35 as a white solid (1.05 g; 88%). 1H NMR: (DMSO-d6, 400MHz) 6
9.57 (1H, s), FhaAndddutiddl f5nRirhiiong dtahtddIdr TR deimhamuRiBrtlioh sin el atprmediatea36:
l-acetyI-N'-h%%%%)&/]ige(jnqlg)rllaes-tgl;g Qgpg%ierﬂé%g%ilgge%gln%act with the epidermis of the recipient. Thus, for

example, the active ingredient can be delivered from the plaster by iontophoresis, as

described in general terms in Pharmaceutical Research, 3(6), 318 (1986).

10
Pharmaceutical compounds adapted for topical administration can be formulated as
ointments, creams, suspensions, lotions, powders, solutions, pastes, gels, sprays, aerosols

or oils.

15  For the treatment of the eye or other external tissue, for example mouth and skin, the
formulations are preferably applied as topical ointment or cream. In the case of formulation to
give an ointment, the active ingredient can be employed either with a paraffinic or a water-
miscible cream base. Alternatively, the active ingredient can be formulated to give a cream
with an oil-in-water cream base or a water-in-oil base.

20
Pharmaceutical formulations adapted for topical application to the eye include eye drops, in
which the active ingredient is dissolved or sus-pended in a suitable carrier, in particular an

aqueous solvent.

25  Pharmaceutical formulations adapted for topical application in the mouth encompass

lozenges, pastilles and mouthwashes.

Pharmaceutical formulations adapted for rectal administration can be administered in the
form of suppositories or enemas.

30
Pharmaceutical formulations adapted for nasal administration in which the carrier substance
is a solid comprise a coarse powder having a particle size, for example, in the range 20-500
microns, which is administered in the manner in which snuff is taken, i.e. by rapid inhalation
via the nasal passages from a container containing the powder held close to the nose.

35  Suitable formulations for administration as nasal spray or nose drops with a liquid as carrier

substance encompass active-ingredient solutions in water or oil.



Step 1: 1-acetoylindoline-5-carbonitrile A solution of 1-(5-aminoindolin-1-yl)ethanone (Aldrich, 865 mg;
4.91 mmol) in HCI (2.1 M, 2.95 mL) was treated with sodium nitrite (358 mg; 5.18 mmol) and the mixture
was stirred at 20 OC for 3 hours. The solution was ngytralized with sodium carbonate (3.12 g; 29.43
mmol) and the resultierr%g]ixture was added to a suspension of sodium cyanide (519 mg; 10.6 mmol) and

copper cyanide(IEeairasio MRS RCaRies: eh AMRtEEorTRe RRIIa NP e EpRMSIJASNas heated to 50C,
stirred for 30panituiet; doxtdest baishC \archtban e ggpitaded Sglichnvas ypHe ciqudsydilteation. The collected

solid was reqxé@{gggqﬁfg%%ggp%g@mwgJﬁ@g@_25the titte compound as a brown solid. 1H NMR:
(DMSO-d6, 400MHz) 6 8.16 (1H, d, J = 8.3 Hz), 7.72-7.62 (2H, m), 4.23-4.11 (2H, m), 2.54 (3H, t,J = 2.1

Hz), 2.23 (3H, s). Step 2: 1-acetyl-N'-hydroxyindoline-5-carboximidamide 116 The title compound was
prepared follBharpatryine fetiretipas adeetedden Masinabekimmistratim esta ftnepnbistered as

1-acetoylind@l§agafecathapiiriecrebiadngsldnpateR, kodmddmgial. &2namhéo give Intermediate 36 as a
brown solid. 1H NMR: (DMSO-d6, 400MHz) 69.50 (1H, s), 8.02 (1H, d, J= 8.5 Hz), 7.56(1H, s), 7.50(1H,
d, J=8.5Hz), 5.73 (2H, s), 4.15 (2H, q, J= 9.6 Hz), 3.19 5(2H, q, J= 8.6 Hz), 2.20 (3H, s). LC/MS (Method
C): 220 (M +Wrﬂﬂe@'ﬂ%é?HBH'é?)"FB‘LSf@%’AeHﬂHr@ﬂﬁ‘?ﬂﬁﬁ%@ﬁ%’)!ﬁ@i%ﬁﬁ'@ﬂ%@é@??s and non-

N'-hydroxv- 1z i dutettaliy thieisool s niaivre-cocqrizmdrardariidets\ biAfdiebttie dostaicaiacdwas prepared

fO"OWi”EbtheM%%QW%QS%BP@%QEHQF%_F%@Q@BF%@%M&@&%@%iUWiEh the blood of the recipient )
1,2,3,4-tetrah8/ rmswnohne-7-carbon|trlle 51.01%6.3_9 mmol?],§tio ive Intermediate 37 as a brown solid

(1.18 g; 96%° TR BNASERYS ABORIRIZSERP S0 (EHe 38855 A 'Y H2YEYIRITE7 34 (1H, s), 7.07
(1H, d, J= 8.8usegnso(Ediag)NBtBekerers) ThederMpations eab. B ninigerezHn sinple-8@ar). LC/MS
(Method C): ARRigNbe ddddriRkCréMstnsld-BoRb ARpmird BHata8 EaRldolatermediaterds:
2-ethyl-N"hygropyl 2ediigiralydr é%?%Hb“%'J&‘.ﬁaZ'gﬁh%os>%'e%'é’95'9#.9%i'a'&.%r, #23 HeNp SRt for
2-ethyl-1,2,3,1—tetra y rmsoqumoﬁme-%-car onitrile

1 injection purposes, immediately before use is necessary.

Injection solutions and suspensions prepared in accordance with the recipe can be prepared

from sterile powders, granules and tablets.

20 It goes without saying that, in addition to the above particularly mentioned constituents, the
formulations may also comprise other agents usual in the art with respect to the particular
type of formulation; thus, for example, formulations which are suitable for oral administration

may comprise flavours.

25  Atherapeutically effective amount of a compound of the formula | and related formulae and
of the other active ingredient depends on a number of factors, including, for example, the age
and weight of the animal, the precise disease condition which requires treatment, and its
severity, the nature of the formulation and the method of administration, and is ultimately
determined by the treating doctor or vet. However, an effective amount of a compound is

30 generally in the range from 0.1 to 100 mg/kg of body weight of the recipient (mammal) per
day and particularly typically in the range from 1 to 10 mg/kg of body weight per day. Thus,
the actual amount per day for an adult mammal weighing 70 kg is usually between 70 and
700 mg, where this amount can be administered as an individual dose per day or usually in a
series of part-doses (such as, for example, two, three, four, five or six) per day, so that the

35 total daily dose is the same. An effective amount of a salt or solvate or of a physiologically
functional derivative thereof can be determined as the fraction of the effective amount of the

compound per se.



To a solution of 1,2,3,4-tetrahydroisoquinoline-7-carbonitrile (ABCR; 500 mg; 3.16 mmol) in MeOH (5 mL)
at 0C was added acetaldehyde (0.51 mL, 8.91 mmol) and acetic acid (5 pL) and the resulting mixture was
stirred for 1 hour. Sodium cyanoborohydride (218 mgy3.47 25 mmol) was added and the mixture was
stirred for 5 hours and diluted with DCM (100 mL) and water (20 mL). The aqueous layer was extracted
with DCM (3 x 20 mL), the combined organics were dried (Mg504) and the solvent was removed in vacuo.
The residue Maspeséie thinnflas blsih reimesag kakinyoopds Bipsapast Shé/cooipmmng efdtimguiaith petrol

containing 'nﬁﬁﬁﬂﬁ'ﬁﬂaﬁﬂé‘é%‘ﬁéaﬂff 5Qhe B‘érﬂ)&fﬁé@%ﬁ'{%rﬁ&@%%HQ%&v"“*a?eQ"é?W%t@HeoHﬂrM@R (CDCI3,
30400MHz) 6 7. 39 1 lzéi Hz I , 7. 19d L §OtHZ ? GZSZHdS 2.99- 2.90 (2H,
. 2.77.2 10RO A8 B SO (it e P e igr s Warethe

2-ethyl-N'-hydroxy- 1,2,3,4 -tetrahydroisoquinoline- 7 carboximidamide 117 The title compound was
prepared folImwérme&&pmsﬁmﬂmdﬁ&@ﬁb@@eﬁﬁemm&@tﬁ&muﬁ@&rﬁmgeféoénffermg from a

2-ethyl-1,2, 3 t I in (3 1, to give
Intermedlate %é@g %%l(fwn 0#’2%%9 rgnsém??é? %%%dﬁ\l %&gh%%%\?éggdgm%g W g%’g; ?ﬁ%gs) 7.49-7.39
(1H, m), 7.3 {erfive)armopat pigcePoKTY Sf Fia, 'sThS?@B@H”‘é‘}”t?BQer?@@H elgpsiora-2 60(2H, m),
2.56-2.49(2Hnethod,. M6etediifRH-phingdOhatérpheshatee30 dbsacetield distyrd soie/imdalin@abngarboximidamide
Step 1:hacefoylidolingaGnrsH doitile.d Radits SRR WESRESRaNEd following the procedure

described for 1-acetoylindoline-5- carbonitrile but starting from 1-(5-aminoindolin-1-yl)ethanone (Aldrich,
844 mg; 4.79 mmol), 15to give 1-acetoylindoline-6-carbonitrile as an orange solid. 1H NMR: (DMSO-d6,
400MHz) 6 8T8¢ p1ages)inrBRon AB{RANATY, ralatlgs - MeIkod. of HeliB3psBor{ 2Mifer)a 1B §BH, s). Step 2:
1-acetyl-N'- hmwwgm;ﬁamh@mmmmabarﬂm@ﬂﬁy&e@a@ mt@r&m@otmming the procedure
described for Inr%eingflgﬁ %gun9t§at{3 ebclfl startr %%m Sald Irg%to%llrgﬁqll Rﬂﬁﬁr%ﬁl obtalned in

Step 1, (285 m mmol), to give ntermedlate N brown sofd -d6, 400MHz)
69.58 (1R, s)OFSS&Qt(TY‘F”E?”P@ée'?@X rpiesy, asﬂ?ﬂbzmW@)era'mwfezmmanqew'&tm)a@qrwem t, J= 8.8 Hz),
2.20 (3H, d, sabattbinmuad MStiMdethoflb@jn@afy (ideadd)sdtHeted ivtethodi)uptchOsETingiof:(Purity: 63.2%).

25 Intermedigfey 4R YSlERa s FefBAIN & QYRR SRESIIRIKIRIAATIAR I rheumatoid
arthritis, type | diabetes mellitus, inflammatory bowel disease, biliary cirrhosis, uveitis,
multiple sclerosis, Crohn's disease, ulcerative colitis, bullous pemphigoid, sarcoidosis,

20  psoriasis, autoimmune myositis, Wegener's granulomatosis, ichthyosis, Graves
ophthalmopathy and asthma. The present invention furthermore relates to a method wherein
the immunoregulatory abnormality is bone marrow or organ transplant rejection or graft-
versus-host disease. The present invention furthermore relates to a method wherein the
immunoregulatory abnormality is selected from the group consisting of: transplantation of

25 organs or tissue, graft-versus-host diseases brought about by transplantation, autoimmune
syndromes including rheumatoid arthritis, systemic lupus erythematosus, Hashimoto's
thyroiditis, multiple sclerosis, myasthenia gravis, type | diabetes, uveitis, posterior uveitis,
allergic encephalomyelitis, glomerulonephritis, post-infectious autoimmune diseases
including rheumatic fever and post-infectious glomerulonephritis, inflammatory and

30 hyperproliferative skin diseases, psoriasis, atopic dermatitis, contact dermatitis, eczematous
dermatitis, seborrhoeic dermatitis, lichen planus, pemphigus, bullous pemphigoid,
epidermolysis bullosa, urticaria, angioedemas, vasculitis, erythema, cutaneous eosinophilia,
lupus erythematosus, acne, alopecia areata, keratoconjunctivitis, vernal conjunctivitis, uveitis
associated with Behcet's disease, keratitis, herpetic keratitis, conical cornea, dystrophia

35  epithelialis corneae, corneal leukoma, ocular pemphigus, Mooren's ulcer, scleritis, Graves'
opthalmopathy, Vogt-Koyanagi-Harada syndrome, sarcoidosis, pollen allergies, reversible

obstructive airway disease, bronchial asthma, allergic asthma, intrinsic asthma, extrinsic



To a solution of 3-(methylsulfonyl)benzonitrile (Apollo; 2.7 g; 15 mmol) in abs. EtOH (20 mL) was added
hydroxylamine (5 mL; 75 mmol) (50% in water) and the mixture was heated to 78 30 C for 18 hours. Brine
(100 mL) was added and the solid formed was remayed by filtration, washed with water and dried to give
Intermediate 40 as a white solid (2.67 g; 83%).1H NMR: (DMSO-d6, 400MHz) 6 9.91 (1H, s), 8.25 (1H, t,
J = 1.8 Hz), 892Ma+{uat astamacchionieye) inyeleraiagstngg |ie sl e fiaiiwey¥Pe9 Hz), 6.06(2H, s),
3.27(3H, s). ESAASi(Fretwn dran)clRiS (hbtrid)ulbHrd, CafivldshddnitggP tauBBdhinigeheritic: 9822843. Intermediate

41 N"hydrO)éch?ﬂ(ﬂdﬂfﬂo%éi%ﬁéﬂﬂﬁ%lﬂ%?%@%@@%%%ﬁ? '%Q@M!Q&?e%!'ﬂ@o%@zmg' N_The title
compound was prepared foIIowr? the procedure described for Intermediate 31, but starting from
3-((1H-1,2,4- SOy TR EOBR RERETRIES BB Bab HES 2 e ARG SRS fermediate 41 as a
white sofid (475ineghBoYsstDENieNtR: TRIMTTIoFE, G0HNIs-dseasec8 canativel calitis. mmEire. s), 8.02 (1H, s),
7.67-7.58(2Hnimiis /424, ihtdrstitTabnbliitis 2@ oddpastud 6ypdighe enGiftic ik shibsgdtaie s). LC/MS

(o O 163 ek B B LDy A BTl o

2] _ e )" To a solution of furan-3-carbonitrilé (Lancaster; 390
mg; 4.2 mmdPifalEiseitlint senitiswacnaaed hyarsirariNe VP OI9 B M #RIFE80S: in water) and the
mixture was Hieeded, fudr€d feil B8lasairsplBsiicea{2mia by pepsasittdat ez ithepatikture was poured into a

crystalliging ghisbhody iRl Yems AU oM RS HMENARERBHid Beeres didRanRsyHasiesb it gopious amounts of
anemia, megaloblastic anemia, anerythroplasia, osteoporosis, sarcoidosis, fibroid lung,
idiopathic interstitial pneumonia, dermatomyositis, leukoderma vulgaris, ichthyosis vulgaris,
photoallergic sensitivity, cutaneous T cell lymphoma, chronic lymphocytic leukemia,
arteriosclerosis, atherosclerosis, aortitis syndrome, polyarteritis nodosa, myocardosis,

15  scleroderma, Wegener's granuloma, Sjogren's syndrome, adiposis, eosinophilic fascitis,
lesions of gingiva, periodontium, alveolar bone, substantia ossea dentis, glomerulonephritis,
male pattern alopecia or alopecia senilis by preventing epilation or providing hair germination
and/or promoting hair generation and hair growth, muscular dystrophy, pyoderma and
Sezary's syndrome, Addison's disease, ischemia-reperfusion injury of organs which occurs

20  upon preservation, transplantation or ischemic disease, endotoxin-shock,
pseudomembranous colitis, colitis caused by drug or radiation, ischemic acute renal
insufficiency, chronic renal insufficiency, toxinosis caused by lung-oxygen or drugs, lung
cancer, pulmonary emphysema, cataracta, siderosis, retinitis pigmentosa, senile macular
degeneration, vitreal scarring, corneal alkali burn, dermatitis erythema multiforme, linear IgA

25 Dballous dermatitis and cement dermatitis, gingivitis, periodontitis, sepsis, pancreatitis,
diseases caused by environmental pollution, aging, carcinogenesis, metastasis of carcinoma
and hypobaropathy, disease caused by histamine or leukotriene-C, release, Behcet's
disease, autoimmune hepatitis, primary biliary cirrhosis, sclerosing cholangitis, partial liver
resection, acute liver necrosis, necrosis caused by toxin, viral hepatitis, shock, or anoxia, B-

30 virus hepatitis, non-A/non-B hepatitis, cirrhosis, alcoholic cirrhosis, hepatic failure, fulminant
hepatic failure, late-onset hepatic failure, "acute-on-chronic" liver failure, augmentation of
chemotherapeutic effect, cytomegalovirus infection, HCMV infection, AIDS, cancer, senile

dementia, trauma, and chronic bacterial infection.

35 Inthe embodiment 1, the present invention relates to a compound according to formula IF



20EtOAc which was filtered through a hydrophobic frit and the solvent removed in vacuo. Intermediate 42
was isolated as a white solid (380 mg; 72%). 1H NMR: (DMSO-d6, 400MHz) 6 9.41 (1H, s), 8.03 (1H, s),
7.66 (1H, t, J= 1.8 Hz), 6.65 (1H, d, J= 1.8 Hz), 5.704@H, br s). Intermediate 43:
N'-hydroxy-1H-indole-4-carboximidamide H2NNH HO., 25 To a solution of 1H-indole-4-carbonitrile (1.2 g;
8.4 mmol) in abs. EtOH (11.2 m[) was agh ydroxylamine (2.8 mL; 42 mmol) (50% in water) and the
mixture was heated to 78 C for 18 hours mixtux@ was poured into a crystallizing dish and the solvent
allowed to evaporate. The residue was Washied with copious amaunts of EtOAc which was filtered through
a 30hydrophobic frit and the solvent rergoved |H vaguo. ediate 43 was isolated as a white solid
(1.41 g; 96%). 1H NMR: (DMSO-d6, 4OOMHz) A7 9 57 (1H, s), 7.44 (1H, d, 119 J = 8.0 Hz),
7.38-7.35 (1H, m), 7.28 (1H, d, J = 7.3 H2), 714709(1% 68B=(1H t, J = 2.4 Hz), 5.69 (2H, br s).
LC/MS (Methad G 176 (M+H). HPLC (Method F) Pt 1.82 min (Purity: 99.6%). Sintermediate 44:
3-(aminosulfonv11-V-hydroxybenzenecarboximidamide H2N 0,, ,N H2 S'o HO, Step 1:
3-cyanobenzenesulfonamide To a solution of ammonia in dioxane (0.5 M in dioxane; 50 mL; 25 mmol)
was added aXsisl@ién of 3-cyanobenzene-1-sulfonyl chloride (ABCR; 605 mg; 3 mmol) in dioxane (10 mL)
10 and tge mixture was allowed to stir at PT for 30 min. The solvent was removed in vacuo to give the title
compound a]s_{awréj;e % fgﬁ_‘o q2%) 1H NMR: (DMSO-d6, 400MHz) 6 8.25 (1H, t, J = 1.7 Hz),
8.18-8.12 (2H, m) 8 %( H, t,J= 9 Hz), 7.63 (2H, br s). LC/MS (Method C): 181 (M+H). HPLC (Method
E) Pt 2.42 min (Purity: 99.3%). 15 Step 2: 3-(aminosulfonyl)-N'-hydroxybenzenecarboximidamide

R® is selected from an Ar, Ar-alkyl, an Het, a Het-alkyl, a branched of linear alkyl having 2 to

12 C-atoms, wherein one or more, preferably 1 to 7 H-atoms may be replaced by Hal, OR?,

10 CN or N(R%), and wherein one or more, preferably 1 to 7 non-adjacent CH,-groups may be
replaced by O, NR® or S and/or by -CH=CH- or -C=C- groups, or denotes cycloalkyl or
cycloalkylalkylen having 3-7 ring C atoms;

R? denotes Ar or Het;
15
R3is Hor A;

Ar denotes a monocyclic or bicyclic, saturated, unsaturated or aromatic carbocyclic ring
having 6 to 14 carbon atoms, which may be unsubstituted or monosubstituted, disubstituted

20  or trisubstituted by a substitutent selected from R* and/or R®;

Het  denotes a monocyclic or bicyclic, saturated, unsaturated or aromatic heterocyclic ring
having 1 to 4 N, O and/or S atoms, which may be unsubstituted or monosubstituted,
disubstituted or trisubstituted by a substitutent selected from R* and/or R®;

25
R* and R® are each independently selected from Hal, hydroxy, alkoxy, carboxy, carboxy-alkyl,
Perfluoro-alkyl, acyl, alkylsulfonyl, sulfonyl, cyano, nitro, amino, amido, alkyl optionally
substituted by a carboxy, or Het-alkyl optionally substituted by an acyl, alkylsulfonyl or alkyl;

30 and pharmaceutically acceptable derivatives, solvates, tautomers, salts and stereoisomers

thereof, including mixtures thereof in all ratios.

In the embodiment 2, the invention relates to a compound according to formula IF:



To a solution of 3-cyanobenzenesulfonamide (420 mg; 2.3 mmol) in abs. EtOH (3 mL) was added
hydroxylamine (0.8 mL; 12 mmol) (50% in water) and the mixture was heated to 78C for 18 hours. The
mixture was poured into a crystallizing dish and the gelvent allowed to evaporate. The residue was
washed with copious amounts of EtOAc, dry MeOH and dry 20 MeCN which was filtered through a
hydrophobic frit and the solvent removed in vacuo. Intermediate 44 was isolated as an off-white solid (357
mg; 72%). 1H NMR: (DMSO-d6, 400MHE2r6 9.84 (1H, s), 8.20 (1H, t, J= 1.8 Hz), 7.91-7.81 (2H, m), 7.61
(1H, t, J= 7.8 Hz), 7.40(2H, br s), 5.96 by s). LC/MS (Method C): 216(M + H). 25Intermediate 45
N'-hydroxy-2-oxoindoline-5-carboximicdamide HO S 0 NH The title compound was prepared following
the procedure described for Intermediate¢ 31, nt-starting fipm 5_fanooxindole (Combi-Blocks; 838 mg;
5.3 mmol), to give Intermediate 45 asRh off-white Splid (8 %; 89%). 1H NMR: (DMSO-d6, 400MHz) 6
10.48 (1H, br s), 9.46 (1H, 30s), 7.57-7.49 (ZIJ}!?&IN, 6.82JHnd, J = 8.0 Hz), 5.71 (2H, br s), 3.52 (2H, s).
Intermediate 46 5-fluoro-V-hydroxv-2-methoxybenzenecdrboximidathide 120 The title compound was
prepared follgwirgthe procedure described for Intermediate 31, but starting from
5-fluoro-2-methoxybenzonitrile (801 mg; 5.3 mmol), to give Intermediate 46 as a white solid (906 mg;
93%). 1H NMR: (DMSO-d6, 400MHz) 69.56 (1H, s), 7.27-7.19 (2H, m), 57.14-7.09 (1H, m), 5.71 (2H, br
s), 3.83 BH, %)s QS (Method C): 185 (M+H). HPLC (Method H) Pt 10.19 min (Purity: 99.7%).
Intermediate 47: N'-hydroxv-4-(2-hydroxvethvilbenzenecarboximidamide 10

R'is selected from F, Cl, Br, I;

R® is selected from an Ar, Ar-alkyl, an Het, a Het-alkyl, A;

10
R® denotes A or a monocyclic or bicyclic, saturated heterocyclic ring having 1 to 4 N, O
and/or S atoms, which may be unsubstituted or monosubstituted, disubstituted or

trisubstituted by a substitutent selected from R* and/or R®;

15  Ais a branched or linear alkyl having 1 to 12 C-atoms, wherein one or more, preferably 1 to 7
H-atoms may be replaced by Hal, OR®? CN or N(R?), and wherein one or more, preferably 1
to 7 non-adjacent CH,-groups may be replaced by O, NR® or S and/or by -CH=CH- or -C=C-

groups, or denotes cycloalkyl or cycloalkylalkylen having 3-7 ring C atoms;

20 Het denotes a monocyclic or bicyclic, saturated, unsaturated or aromatic heterocyclic ring
having 1 to 4 N, O and/or S atoms, which may be unsubstituted or monosubstituted,

disubstituted or trisubstituted by a substitutent selected from R* and/or R®;

RisHorA;

25
R* and R® are each independently selected from Hal, hydroxy, alkoxy, carboxy, carboxy-alkyl,
Perfluoro-alkyl, acyl, alkylsulfonyl, sulfonyl, cyano, nitro, amino, amido, alkyl optionally

substituted by a carboxy, or Het-alkyl optionally substituted by an acyl, alkylsulfonyl or alkyl;

30 and pharmaceutically acceptable derivatives, solvates, tautomers, salts and stereoisomers

thereof, including mixtures thereof in all ratios.



OH The title compound was prepared following the procedure described for Intermediate 31, but starting
from 4-(2-hydroxyethyl)benzonitrile (Maybridge; 1.15 g; 7.8 mmol), to give Intermediate 47 as a white
solid. 1H NMR: (DMSO-d6, 400MHz) 69.56 (1H, s), d¢60 (2H, d, J =8.0 Hz), 7.24(2H, d, J = 8.0 Hz),
5.76(2H, s), 4.67 (1H, t, J = 5.2 Hz), 3.67-3.61 (2H, m), 152.76 (2H, t, J = 7.0 Hz). LC/MS (Method C):
181 (M+H). HPPEURAHBE M P P RMERYRD (GRS 198 SUBPoNRE AAeIAE PRI
{4-[amino(hyedmbodimerod et/ lwidin2iviicarbamate H H2NO HO, 0 20The title compound was
prepared following the procedure described for Intermediate 31, but starting from tert-buty!l
4-cyanopyridin-2-ylcarbamate (Lhan_caste_r; |2_‘.‘%[9 ; 10 mm(élcz, to give Intermediate 48 as an off-white solid
(2.26 g; 98! 19 SARE CRAACTB A ROBRNE T BGTROLY 58P &7 Y 9@H, d, 9= 5.2 Hz), 8,15
(1H, s), .29 ¢mbodictents 5 1@ 31 BhaENROE 204 Br s), 1.51 (9H, s). 25 Intermediate 49
N'-hydroxy-4-(1H-pyrazol-1-ylmethyl)benzenecarboximidamide H2N HO, ." 121 To a solution of

4-((1H-pyrazpl-1- thyl nitril ridae; 1 g: 5. ol i . E10H (7.mL) was added
hydroxylaminpgt 1ey ] m%@ﬁ} lgr%ﬁr%zé%e(_ 6%3%@?5?& %r?cf tghme‘lé ﬁ‘ﬁﬁ%’%&@@ﬁﬁ%ﬁ%ﬁ? for 18 hours. Brine
(10 mL) was €8 tHe ErerinRviediiA#uo. The mixture was extracted with EtOAc (3 x 20 mL)

and the combined organic fractions 5 passed through a hydrophobic frit and the solvent removed in vacuo

to give ypfermegiaie A3 A & REGRaHkibh &%Qagé%amhbhm&o(mﬁﬁ%ﬂ ALSMIFRLEiIR&E (1H, S),
7.86 (1H, d, J= 2.3 Hz), 7.65 (2H, d, J= 8.1 Hz), 7.50 (1H, d, J = 1.8 Hz), 7.22 (2H, d, J= 8.1 Hz), 6.31

(1H, t, J = 2.1 192, W8 CDH, br s), 5.38 (2H, s). LC/MS (Method C): 217 (M+H). HPLC (Method H) Pt
10.63 min (Purity: 92.0%). 10 Intermediate 50: Ethyl
1-(2-fluoroohenlgsfedi@preholnamatyilyr Hi+ie?, Sriiezalgtda sarmmeylatanchpagaidtiag otethyl
4'Chloroacetqa(@%%?ngpvaw?’errglﬁ; ghg%rrpnrgr%l,) SPeFQr%U?yh 9|tig ? ‘-F:thgpnl‘s)mvé/? Ee replaced by Hal, OR?,
15  CN or N(R®), and wherein one or more, preferably 1 to 7 non-adjacent CH,-groups may be
replaced by O, NR?;

Ar denotes a monocyclic or bicyclic, saturated, unsaturated or aromatic carbocyclic ring
having 6 to 14 carbon atoms which may be unsubstituted or monosubstituted, disubstituted

20  or trisubstituted by a substitutent selected from R* and/or R®;

Het  denotes a monocyclic or bicyclic, saturated, unsaturated or aromatic heterocyclic ring
having 1 to 4 N, O and/or S atoms, which may be unsubstituted or monosubstituted,
disubstituted or trisubstituted by a substitutent selected from R* and/or R®.

25
In the embodiment 7, the invention provides a compound according to embodiment 6,

wherein

R® is selected from a Phenyl, Benzyl, cyclopropyl, a pyridinyl, a Het-alkyl, wherein Het is
30 selected from morpholino, tetrahydrofuranyl, tetrahydropyranyl, piperazinyl or piperidinyl, a

branched of linear alkyl having 1 to 12 C-atoms, wherein one or more, preferably 1 to 7 H-

atoms may be replaced by Hal, OR?, CN or N(R®), and wherein one or more, preferably 1 to

7 non-adjacent CH,-groups may be replaced by O;

wherein Phenyl, Benzyl, pyridinyl or Het-alkyl groups may be unsubstituted or

35 monosubstituted, disubstituted or trisubstituted by a substitutent selected from R* and/or R®.



15 added 1-azido-2-fluorobenzene, prepared according to Platz, M. S. et al. J. Org. Chem. 1989, 54,
5938-5945 (630 mg; 4.60 mmol). The reaction mixture was heated at 80C for 65 hours. The mixture was
cooled and EtOAc added (30 mL). The organic layergygas washed with water (2 x 20 mL) before acidifying
to pH 3 with HCI and the product extracted into water (3 x 20 mL). The aqueous layer was then basified
with NaOH td"ghe$RRedRE Y S Al ek 26eH5HE eroRauTd 2eser g totthe $EGIeRIRSPAS purified by flash

chromatographgrein a Biotage 40+M column, eluting with petrol containing increasing amounts of EtOAc to
give Intermediate 50 as a brown oil. 1H NMR (CDCI3) 6 7.59-7.48 (2H, m), 7.34-7.28 (2H, m), 4.48 (2H,

g,J=7.1Hz),3.95 (2H, s), 3.34-3.30 (4H, m), 2.26 (4H,t, J = 4.8 Hz), 1.46 (3H, t, J = 7.2 Hz). 25
ermediate SR TS A B O s AR AL s Roregipey o bramchect
1H-benzo[o]ivhithgzorikB-bayboritidd2 GamyawiersheenonitmgIpeigrabhy mimdlwiesdiswyived in formic
acid (3 mL) apdrfieaded it BELORE N dr N (FOWrsnd WRSRINILAE Yrasorerderastytiatisedonith 10% sodium
hydroxide and. the r tin Ipitate isolated by filtration and dried in vacuo to yield the title compound
asa 122 bro%%ﬂﬁ?%&%ﬁ%%%%xo - i‘?ﬂq%\ﬁ%/fgo(%bmso-do) 68.50 (1H,s),8.19 (1H,s), 7.79 (1 H,d, J =
8.3 Hz), 7.6 24er§IndeNen¥. @ IHNE A5 BRI YRFSTRY PEY N SuRp iivie i MPIXSURESH F) Pt = 2.14 min
(Purity: 99.4%i3uBte0tad b -tiydetitytdd-bhenzofdlinidozdtetsd darbcianidantde Sintermediate 51 was
prepare@)following procedure described for Intermediate 3, Step 2, but starting from
1H-benzo[d]imidazole-5-carbanitrile (887 m%ﬂ6_.20 mmol) obtained in Step 1, and isolated as an off white

solid (1.09 g H8% 5 WM RS LS I HREGR RIS QAP BUIHREHEANS £ NS 0-do) 6 12.55 (1H, s),
9.54 (1H, s), Snbediments) veeeiz Roa-R rale each hoq@andentis Becad fomIHEIMSIREtRE@XE): 177 (M+H).
HPLC (Methegrbbk{ tcariboké-amip, HaRusIaRH, 3); intpsmeeiateuiiany asjardtitro, amino,
44(hydroxya@rlnrilgg’(lma%&gﬁg y's%_géﬁt%{é%’%(?%aégg)&{/?%% Qéa‘tglkyl optionally substituted by an acyl,

15  alkylsulfonyl or alkyl.

In the embodiment 10, the invention provides compound according to embodiment 9,

wherein R* and R® are each independently selected from F, OH, OMe, COOH, COOMe, CF3,

acetyl, methylsulfonyl, sulfonyl, cyano, nitro, amino, amido, methyl optionally substituted by a
20  carboxy, or Het-alkyl optionally substituted by an acetyl, methylsulfonyl or methyl wherein Het

is selected from pipetidinyl, piperazinyl or [1,2,4]triazolyl.

In the embodiment 11, the invention provides a compound according to the previous
embodiments, wherein X is O, R?is H, R'is Hal, R?%is H, A, Ar, or Het and R® Het wherein

25 Hetis selected from pyridinyl.

In the embodiment 12, the invention provides a compound according to the previous
embodiments, wherein X is O, R?is H, R'is Hal, R%is H, A, Ar, or Het and R® is A.

30 Inthe embodiment 13, the invention provides a compound according to the previous
embodiments wherein X is O, R?is H, R' is Hal, R%is H, A, Ar, or Het and R® is Het-alkyl.

In the embodiments 14, the invention provides a compound according to the previous
embodiments wherein X is O, R?is H, R'is Hal, R%is H, A, Ar, or Het and R® is Aryl.
35



1-N-Boc-4-cyano-piperidine (2.103 g; 10 mmol; 1 eq.) was dissolved in EtOH (25 ml) and
15hydroxylamine 50% in water (2.95 ml; 50 mmol; Seq.) was added. The solution was heated at reflux
overnight. The solvent was removed, the residue regjgsolved in ethyl acetate. After extraction with
NaHCOS and brine, the organic extract was dried over Mg504, filtered and concentrated to give
Intermediate 83" $BRAFAMRN SHidN@ P Biawe)ides NRIRRLEBEISCAFOMIAZN B7 8 (®tSs, 1H), 4.6 (br s,
2H), 4.3-4.0 émpadinedi8-@neteimX BH), R4 2 2R iy Hal) R2G1AO AL, 8Hem O2HINHAT ot MAGM24KYI1.5 (s, 9H).
LC/MS (MethpdA)arAiZPrmsi). Intermediate 53 Ethyl
1-(2-fluorophenyl)-5-pyridin-2-y1-1H-1,2,3-triazole-4-carboxylate To a solution of
1-azido-2-fluorobenzene (25 g; 182 mmol; 1 eq.) and ethyl picolinoylacetate 25 (38.04 g; 196.9 mmol;
1.08 eq.pin EMORE@BDoRiNeNidEr thegovenien aduitepa tioniged ssaaidne thdkedergpiau g; 365 mmol; 2 eq.)
and the mixtereoo@mshity amharbifOthéesi?4hs BhRSESPERSIOM M dtaradaanet 1@ resulting solid was
washed with EtOH (2x100 mL). Combined filtrate was concentrated. NaOH 1N (400 mL) was added to the
residue and was extracted with ethyl acetate (2x250 mL). Organic layers were dried over Mg504,
affording 128 RfefmBefIIEE3 24N BHSRICEAIAYiE RS- RIRPRREHIGESSIE RDIIG A8V UE7-8.43 (m, 1H), 7.93
(dt, J=1.76, %80bhimbhty, Whereifics 3L B8 jsrt80R1Zs Hal) RP.B7A7 856, 2H), 7.46-7.31 (m, 3H), 4.26 (q,
J=7.11Kg, 2H), 1.18 (t, J=7.11Hz, 3H). LC/MS (Method B): 313.2 (M+H); 309.2 (M-H). HPLC (Method A)
Pt 3.23 min (Purity: 94.8%). 5 Intermediate 54: tert-butvl _ _
{3-[a|v|H10(h\?dP6%’0‘ﬁ@fm%ﬁM§rﬁbﬁ|B‘é&ﬁ'ﬁ’/ﬂ&fak’bdmai%OEﬂP?“g?e%Ci‘?f?é’}%Eﬂm Pé‘-e(\fﬂ?é'ﬁobenzyl)carbamate
3-Cyanobenzyiaasineentpavbetsiondis Q. §° .68 Ririsofial BYiy ArrrdiRfdstutyl dicarbonate 10(1.42 g; 6.52
mmol; 1.1 eq.) were dissolved in DCM (10 ml) and triethylamine (1.64 ml; 11.86 mmol; 2 eq.) was added.
The reaction mixture was stitr. t PT overnight. The reaction mixture, was diluted with DCM and the
organc phas e L o O BRI e, cried over Mgs04
and evéﬁorated. The resulting crude product was purified by flash chromatography (5i02: 30g;
cyclohexane/EtOAc gradient from 15 9543 tilL.38/70), affording the title compound as translucent oil (1.09
g; 79.13 %). 1H NMR (DMSO-d8, 300MH29-7.3ﬂb(m, 4H), 4.94 (br s, 1H), 3.39-4.31 (m, 2H), 1.46
(s, 9H). HPLC (Method A) Pt 3.77 min (Purity=99%). &tep 2: tert-hutyl

. mate';\b)a%&%.l'\'ty/]ﬁ%yanobenzyl)carbamate, obtained in
Step 1, (1.09 g; 4.69 mmol; 1 eq.) was R ASN

(3-[amino(hydroxyimino)methyl]benzylicarb
XN

wherein
X isOorS;

20 R’ denotes H, Hal, CF3, OCF3, CN, or NO,;

R? is H, A or Hal;

R?® is H, A, Ar, or Het;

25
R® is A, Ar, Het, OA, NHA, or NA; Ar-alkyl, or Het-alkyl;
Hal is F, Cl, Brorl,
30 A is a branched or linear alkyl having 1 to 12 C-atoms, wherein one or more, preferably

1 to 7 H-atoms may be replaced by Hal, OR®, CN or N(R®), and wherein one or more,
preferably 1 to 7 non-adjacent CH,-groups may be replaced by O, NR® or S and/or by
-CH=CH- or -C=C- groups, or denotes cycloalkyl or cycloalkylalkylen having 3-7 ring C

atoms;



dissolved in abs. EtOH (10 ml) and hydroxylamine (1.38 ml; 23.46 mmol; Seq.) (50% in water) was added.
The mixture was stirred at 50C 3 hours. The solvents were evaporated and the residue was dissolved in
ethylacetate. The organic phase was washed with bgpe (2x15 mL), dried over Mg504 and evaporated to
give Intermediate 54 as white solid (1.09 g; 25 88%). Give 1.09g (88 %) of the title compound as a white
solid. 1H NMR (DMSO-d6, 300MHz) 6 9.62(s, 1H), 7.65-7.51 (m, 2H), 7.46-7.23(m, 3H), 5.79(s, 2H),
4.21-4.98(m,A2H), dd3feshohtiel Do Methpdids&R012t88, misa(Eratity n®8rdi¥a)ic3ithayybiterihy
3[2-Fluorooheayld 5Kl PelkRioRe B e dlchd it atinbiart adgale 1na MW
vial, a solutlon of Intermediate 9 44 24 m 4% drous THE (2 mL) was prepared under N2
Hhiseied TR ARer

atmosphere. Offfb%gﬁwﬁﬁ E%r?g 585%%’3 ith 2% dvb) (375.00 mg; 0.60 mmol; 3 eq.)

and trichforoacetonitrile (30 pl; 0.30 mmol; 1.50 eq.) 5were added. The reaction vessel was sealed and
heated to 10@fet for feRviadra MmbHsEpNEBE B Isitala0ahsduiiied BRaHRRVE sealvsmeldmpgpped and

ntermedite (33214 Q2 nelin aeions, TG G anh and Niddisopapyiamine (DIEA) 69

pl; 0.40 mmol; ) wWere a e reaction vessel was sealed again and heate "at 150C for 15 min in
a mlcrowavedr‘é%t?%ﬁ“t%%r%%%‘WWM%% fiienkbtriersddiaiNed/SPE column (1 g) and 10the

solvents were evaporated. The residue was purified by flash chromatography (Si02: 10g;

loh t ' 1H-NMR
(BUSO6, 306 Qﬁﬁﬁr%‘%'%%m&%&““fﬂ@@ e S8 s . 3k,

2.68 (s, 3H). TCINPET 3y SRR oRY ARhatiofer Aot aug)%%.ﬁvaﬂanwr é%b”%%’ﬁﬁ&rﬁ&%

3[2,5- leluor@ph@ﬂﬂﬂlMﬁ%ﬁ@r@pﬁ%l)%ﬂ%ﬁﬁlPPPQ”E“S-%M@%&‘I@‘MM&D acyl 4-oxadiazole The title
compound Wagywarakedrfalowing procedure described for Example 1, but starting 20from Intermediate 9
(44.24 mg; 0.20 mmol) and 2,5-difluoro-N'-hydroxybenzenecarboximid amide (JRD-Fluoro, 37.87 mg;
0.22 mmol). The reaction mixture was filtered through an NH2 SPE column (1 g) and was evaporated.
The resi@ue Ras plﬁlf’b?i ﬁy flash chromatography (Si02: 10g; cyclohexane/EtOAc gradient from 90/10 till
50/50) and dried to afford Example 2 as a yellow solid. 1H NMR: (DMSO-d6, 300MHz) 6 7.86 - 7.80 (m,

1H) 7.75 - 7.6p4 ?thee%ﬁzaﬁQ ackeblalil: dtil)aties {Snatdd; tdihers3 328 S AN kbR oldbhEr(Method A) Pt
4.65 min (Purl%/ 100% Example 3: 541- gz Bromopheny1)-5- meth}/l -1H-1,2,3-triazole-4-y11-3-(2,5-

d|fluorophen ?I_OE 'ZC zﬂl ‘gres_&lgreo in all ratios as med|camen

20 Inthe embodiment 20, the invention provides the use of compounds according to the

previous embodiments:

25  wherein
X isOorS;

R denotes H, Hal, CF5, OCF3, CN or NO,;

30 R? is H:

as a medicament.



The title compound was prepared following procedure described for Example 1, but starting from
1-(2-bromophenyl)-5-methyl-1H-1,2,3-triazole-4-carboxylic acid, prepared according to Zhang, Z.-Y. et al.
Magn. Reson. Chem. 1998, 36, 159-460 (56.42 mg;d»20 mmol) and 2,5-
Sdifluoro-N'-hydroxybenzenecarboximid amide (JRD-Fluoro, 37.87 mg; 0.22 mmol). The reaction mixture
was filtered tHrSIEFHTRR NP ISP ENIRITHIPT BPYHBS0SHSPRECP THRPESRIFEHIAS aRBM Up into pyridine
and heated ahd@GEtherprévioueddotinconspheid phead Bzoteddy msdion dEtuadues, wals evaporated and the
crude produghyasdaurifinhiy Jashehinmrae AR SRR InisirlahrXRREIEIAGigsadient from 90/10
till 50/50) and dried to 10 afford Examipleh3 as a}?xellowéﬁolld. %%INMR% MSO-d6, 300MHz) 68.06 (dd, J
= 1.70 Hz, J 2P¥5190 o] A eltsame8Y thing 1521788 Al L PRY RS SLEPZ0Rs N 1N 40-7 69 (m, 2H),
7.63 (dt,J= Invibikpn, FetgasigrHregRajion, Gqor Brayulation sf: IR SggpF igrd Ransuetipiodlgys Pt 4.92 min
(Purity: 96%)s ddpd=xample 4:
3[2,6-Difluorophenv11-5-[1-(2-fluorophenvl)-5-methvl-1H-12,3-triazole-4-v11- 12,4-oxadiazole The title
compound was prepared following procedure described for Example 1, but starting from Intermediate 9
(44.24 mg; 02O APARURENHEErAB YRR PO TG P OUSe PhRBIPOTRES POFEIRS H iRtAFe was filtered
through an Nhiz<Si? he phaniu$egpadiohdriti-anaprevapoeatedlyR sabteoderivatiuee, wais, dissolved in toluene

(3 ML) apd PidiRRAD Qn a9 HAreadaEsdReHEIGH IR AR S RHRALD RIS ANRYRIESARFOR T 45 min at
150C. The solvents Weri evaporated %gld the residue was taken #é&lsm? %éﬁ@%%zl mL) and heated at

100C for 4h. REIEHQ ?e”be\?é??(g?ﬁ?é ARG 58f8i3}? rrlr‘?a1t'ography (5i02: 10g;
25cyclohexanksEnpdate geselidtedidisarder10 till 50/50), affording Example 4 as a beige solid. 1H NMR:
(DMSO-d6, 300MHz) 6 7.89-7.77 (m, 3H), 7.71 (t, J= 9.42, 1H), 7.59 (t, J= 7.72 Hz, 1H), 7.45 (t, J = 8.48
Hz, 2H), 2.63 (s, 3H), LC/MS: 358.00 (M+Hr. HPLC (Metho Pt 4.56 min, (Purity: 90%). 126 Example
AR R 0 et Al i L e R N ) IS
was prépared fHRNAS BrotARare N ERSI TeRIEX AIPRIRe LIS B BT AR ASRIESFAEERBEIaD (47.04 mg;
0.20 mmol) arsdddiakedinditkydrenzeasvarboximedaspidedApollo; 29.95 mg; 0.22 mmol). The reaction mixture
was filtered through an NH2 SPE column (1 g) and evaporated. The residue was purified by flash
chromatography (Si02: 10g; cyclohexane/EtOAc gradient from 90/10 till 50/50), affording Examples as a
brown sold (B3P 6 RGP R4+ TR RELSTRS, IORER05 Berel<Rs T SPP9895F 62 (m, 2H),
7.75 - 7.57 (ermHy, 13c00veeiag J= 7.54 Hz, 2H), 1.18(t, J= 7.54 Hz, 3H). LC/MS: 336.03 (M+Hr. HPLC

(Method@®) Pt ¢h. 98 tRaikteB wiitsa@PEompounds of formula I

with compounds of formula Il

(1)
with a coupling agent in a polar solvent in a presence or absence of a base to obtain the

25 compound of formula IV;



Example 6: 5-1.5-Ethy1-1-(2-fluorophenv11-1H-1,2,3-triazole-4-v11-3-(2-fluorophenv11-12 4-
150xadiazole The title compound was prepared following procedure described for Example 1, but
starting from Intermediate 10 (47.04 mg; 0.20 mmolpgnd Intermediate 4 (33.91 mg; 0.22 mmol). The
reaction mixture was filtered through an NH2 SPE column (1 g) and solvents were 20evaporated. The
residue was purified by flash chromatographyk€Sio RlOg cyclohexane/EtOAc gradient from 90/10 till
50/50), affording Example 6 as an off-white so NMR: (DMSO-d6, 300MHz) 68.19 (dt, J = 1.63 Hz, J
=7.63 Hz, 1H), 7.92 - 7.82 (m, 2H), 7.79 - 7.6 7"62 7.49 (m, 3H), 3.08 (qua, J = 7.54 Hz, 2H),
1.18 (t, J = 7.54 Hz, 3H). LC/MS: 354.02 (M+H). HPL thgd A) Pt 4.84 min (Purity: 100%). 25
Example 7: 3-(2,5-Difluorophenv11-5[5-ethvl-1-(2- fll%rop? nv11-1H-1,2,3-triazole-4-v11-
1,2,4-oxadiazole 127 The title compound was p ared Tqlowing procedure described for Example 1,
but starting from Intermediate 10 (47.04 mg; O. 20! ?ng)\,arz@ 2,5-difluoro-N'-
hydroxybenzenecarbOX|mldamlde (JRD-Fluoro, 37. 87 mg; 0”2 mmol). The reaction mixture 5was filtered
through an NH SPE %Iu g& zilmd solventsn eva gtend Thtebr sul |n so&d was dis issolved in
EtOAc and Cy /as &C de e re fre If<e51t erni 1I

TIXRTe Wad overnlg Srméd’ so?l was filtered
and washed wmﬁemdf@wwm@ HARHRSDRIAH P FROAtiion 18 aﬁMaW%ﬁ@ﬂQAﬁtHrWater (2x10 mL) and
brine (10 mL), dried over MgSO4 and concentrated, affording Example 7 as an off-white solid. 1H NMR:
(DMSO-d6, 300MHz) 6 107.98 - 7.82 (m, 3H), 7.75 - 7.57 (m, 4H), 3.08 (qua, J = 7.66 Hz, 2 H), 1.17 (t, J
= 7.54 Hz, 3H). LC/MS: 37 (M+H). HPLC (Method A) Pt 5RG4 mlri?(Purlty 95%). Example 8:
3-(2,4-Difluoropheny1)-541 Kptik}@nyl) -5- (methoxymethyl@}f R; triazole-4-v11-1,2,4-oxadiazole
15 The title compound was prepa ollowing procedure desckibgd E mple 1, but starting from
Intermediate 11 (50.24 mg; 0.20 grmol) 2, 4-difluoro-NAydroxybenzéne arpximidamide (JRD-Fluoro,
37.87 mg; 0.22 mmol). The reaction mixture was filtered through an H2 S E/q(plumn (1g) and
evaporated. The residue was puyyfied b

p Rk : N_¥<N a () \Iga

5 R

In the embodiment 25, the invention provides the process according to embodiment 24,
wherein the coupling agent is choosen from EDC, HATU, TBTU.
10
In the embodiment 26, the invention provides the process according to the embodiment 24
wherein the base is choosen from pyridine, TEA, DIEA, NMM.
In the embodiment 27, the invention provides the process according to embodiment 24,
wherein the solvent is choosen from a polar solvent, preferably MeCN, THF, DMF, DMC.
15
Preferred compounds of formula | and related formulae exhibit a ECso in GTPTS for the
binding to the S1P, receptor of less than about 5 uM, preferably less than about 1 uM and

even more preferred less than about 0,1 yM.

20
In the following the present invention shall be illustrated by means of some examples, which

are not construed to be viewed as limiting the scope of the invention.

The triazole oxadiazole compounds according to formula |, IA, IB, IC, ID, IE, IF, IG may be
25  prepared from readily available starting materials using the following general methods and

procedures. It will be appreciated that where typical or preferred experimental conditions (i.e.



20flash chromatography (Si02: 10g; cyclohexane/EtOAc gradient from 90/10 till 50/50), affording Example
8 as a off white solid. 1H NMR: (DMSO-d6, 300MHz) 6 8.29 (dt, J= 6.40, J = 8.48, 1H), 7.90 - 7.78 (m,
2H), 7.71 -7.54 (m, 3H), 7.43 (dt, J = 2.64 Hz, J= 8.4 Hz, 1H), 4.97 (s, 2H), 3.22 (s, 3H). LC/MS: 387.96
(M+Hr. HPLC (Method A) Pt 4.78 min (Purity: 97%). 25 Example 9: _

3-(2-Fluorop AT )- MRSt o AR RS A RASRINS M £1$-h2e AMeR AN AXPEIMePEL oxadiazole
128 The titleconditiposindnvedss preeye dnfetio uthregvise ctalede Qlginanib eebtdiv & xamijtilend. raytvstarting from

Intermediate, Ji, (RO 4ti0da G TR Q) M il et Jate tH33natitnd cindse AERANinER By @action mixture
was filtered throm%m ﬁ?@eli\ld% : SPE column &L] 5% andlge\}/iéa;\lﬁ)orateéil‘éj The 5residue was purified by flash

chromatograB?]rﬁ &&rltoH%'Qgﬁ%L/ RUGMSAIRABTRCYESS il 60/40), affording Example 9 as a
white softd. 1H NMR: (DMSO-d6, 300MHz) 68.23 (dt, J= 1.63 Hz, J = 7.63 Hz, 1H), 7.90 - 7.65 (m, 4H),
7.59 - 7.50 (m, 3H), 4.97 (s, 2H), 3.22 (s, 3H). LC/MS: 369.97 (M+Hr. HPLC (Method A) Pt 4.62 min

(Purity: 100%4). JOFXARIG: 3 SHGI RO ISP uproph e metamethy)-1t-1.2.3-
triazole-4-v11- 5 ~oxadiazole he title compound was pre gr_e ollowing procedure described for
Example 1, ¢ SCHERN5Hsh RReHRURA RS ITi5g B8 iigPe SAmIMENLaRd 2,5-difluoro-N'-
15hydroxybenzenecarboximidamide (JRD-Fluoro, 37.87 mg; 0.22 mmol). The reaction mixture was

filtered {larougRAn b Bl c Al B3 b LB BMARPIA B IR S dSS W RS REEI B S flash
chromatograph (Slgf: 10g; cyclohexane/EtOAc gradient from 90/10 t|II_60/4OA.?The product was taken up
b T il

into EtOAc (1’ 4wt aWSt%?TWl'B E?Iaﬁ’éﬁ %ﬁ\fﬁrﬁlrﬂgt?fgcrﬁﬁ'?.r ﬁgearéja'ﬁ% layer was dried
over MgSO4bwtitiseliporehesk Trespliddilesoveleniriar pystadiviee frivedsolytmpaangl selifoprtasg Example 10
as a white sqlidie87 mg; 78 %). 1H NMR: (DMSO-d6, 300MHz) 6 8.04 - 7.99 (m, 1H) 7.90 - 7.78 (m,
2H), 7.79 - 7.54 (m, 4H), 4.98 (s, 2H), 3.22 (s, 3H). LC/MS: 388.01 (M+Hr. HPLC (Method A) Pt 4.75 min
(Purity:éQQS%). 25Example 11: 3-(2,4-Difluorophenvl)-541-(2-fluorophenvl)-5-phenvl-1H-1,2,3-triazole-4-
V11-1,24-0

The commercially available starting materials used in the following experimental description
were purchased from Aldrich or Fluka unless otherwise reported.
1-Azido-2-fluorobenzene was synthesized following the procedure described in Platz, M. S.
20 etal. J. Org. Chem. 1989, 54, 5938-5945.
The HPLC, NMR and MS data provided in the examples described below are obtained as
followed:
The HPLC data:
Method A: HPLC columns: XbridgeTM C8 column 50 mm x 4.6 mm at a flow of 2 mL/ min; 8
25  min gradient from 0.1% TFA in H,O to 0.07% TFA in ACN.
Method B: HPLC columns: XbridgeTM C8 column 50 mm x 4.6 mm at a flow of 1 mL/ min; 8
min gradient H,O ammonium acetate (10 uM, pH 9) — ACN from 95:5 to 0:100.
Method C: HPLC columns: ATLANTIS C18 75x4.6mm 5U at a flow of 0.8 mL/ min; A-
0.1%HCOOH B-ACN
30 Method D: HPLC columns: C18 BDS, 50X4.6mm, SC\307 at a flow of 0.8 mL/ min; A-
0.1%TFA, B- ACN: Flow — 0.8mL/ min.



129 To a solution of Intermediate 13 (84.98 mg; 0.30 mmol; 1 eq.) in anhydrous ACN (4 mL) at Rl was
added 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide hydrochloride (69.01 mg; 0.36 mmol; 1.20 eq.)
followed by 2,4-difluoro-N-hydroxy-benzenecarboxirgigl amide (JRD-Fluoro, 561.97 mg; 0.36 mmol; 1.20
ed.). The reaction mixture was stirred at 78C for 29 h. Anhydrous pyridine (2 mL) was added and the
reaction mixtRNRAEstifd argonnsyefgRIeNe doRRms Wébe @Vapftatett @AM tHBIMEstGE wWas taken
up into EtOAc4Afdgd) )awvasioedoivitimsaiinag. iaigia@sh( Zronldmad[dried @wer iazQdéidTihedpppduct was
purified by fl : (SO : C e C ient f /10 tl, 5 ) and dried
to 10afford g)?é?r{?p el ﬁ%ﬁ%&?@ei%ﬁ—( tl?l I\X/I%gk%D g%{l.:&(i 6%%??%2590%2%1 ga HG/.OS @ J=8.48
Hz, 1H), 7.88(GtCAed mleENly = 7 63 Hz, 1H), 7.74 - 7.66 (m, 1H), 7.64 - 7.46 (m, 8H), 7.38 (dt, J = 2.26
Hz, J = &48 MethbH ) [HEIMS:o4RhEV el it G1E\satBod A)OR X BonmiriRRsighar £at)idgBExample 12:

3-(2,5-Difluorgnheny 1 oA dififugraRh §dlere R 943 il B AHRsiRid-Heddshaxadiagele. Step 1.

1-(2-fluorophenyl -5-pheg/y1-1H-1,2,3- riazole-4-carbonyl chloride Intermediate 13 (0.47 g; 1.66 mmol; 1
eq.) was disSOREY 18 ARVHIAET Y ARG A B M d¥6™s mL; 1.74 mmol; 1.05 eq.) and one
drop of anhyditethedDBA Fkér ecaldaied: WiatersNRinTiteedmiktidela@s dtfimea dorflomadRTmVmas8b/ents were
evaporated t,give.didrr HiRreR byl FupheRydid Bkl t 3riipzplerd-paiBapyhehierds pr@ngplid and was

used in the next siep. Step2:.

3-(2,5-5t§Iu0F8 hi/g&%ﬂ”(fﬁﬂ r'8p eeci;1'§l/iL)-5-phenyl-1H-1,2,3-triazo|e-4-y1]—1,2,4- 25 oxadiazole
1-(2-fluorophéatp HipHBRGIcDimMng; Matarsolderanio i/ (Dhikirde 4 Gnairéd flrstep 116084 3g; 0.20
mmool; 1)eq-)nmmgrad?miﬂuﬁrgéggwxmnﬁwa%mga{mg@ (M%?rﬁlwmé}w? mg; 3.22 m?nol;2 )
1.10 eq.) were dissolved in anhydro ridine. (4 The resultin mixture wyas stirred at RI for 2 h.
Upon comple |%%?§3é'§§é§[ff)°rl1ur%f‘x 'u%%%‘s%@%rt% “a?ggﬂﬁgofc))(r‘ll rg'r%aa %v%%,oﬂiP?;dr%Y{rﬂT’o%ge?nﬁ?ght. The
solvents wergradigpoirere PBRd thereditldonais adiein upMto [EOACAM forn)iaadidiasMegMitkP water (2x10

mL), witls briner {1 0/mh Josiiedsyer WgRO4 and evaporated. The product was recrystallized from
isopropanol and dried to 5afford Example 12 as a white solid. 1H NMR: (DMSO-d6, 300MHz) 67.89 (dt,
J=7.81Hz,J=1.49 Hz, 1H), 7.75 - 7.67 (m, 2H), 7.63-7.46 (m, 9H). LC/MS: 420.02 SEM+H). HPLC
(Method A) R{\&deteptiph Wﬁﬂft@ffn/(ﬁl.l methods nintieqal-ELS detection using Polymer Labs ELS-

3-(2-Fluoropheeyl)-541-(2-fluorophenyl)-5-phenyl-1H-1,2,3-triazole-4-y11-
Mass spectrum data:

20  Method A: LC/MS Waters ZMD (ESI);

Method B: LC/MS Waters Acquity, column Waters Acquity UPLC BEH C18 1.7 m 2.1 x 50
mm, conditions: solvent A (10 mM ammonium acetate in water + 5% ACN), solvent B (ACN),
gradient 5% B to 100% B over 3 min, UV detection (PDA, 230-400 nm) and MS detection
(SQ detector, positive and negative ESI modes, cone voltage 30 V).

25 Method C: UV detection (HP or Waters DAD, 210-400 nm) and MS detection (Micromass ZQ
single quadrapole LC-MS, positive and negative ESI or APCI modes, cone voltage 25 V).
GC/MS: GC Agilent 6890N & MS Agilent 5973.

'H-NMR data: Bruker DPX-300MHz unless otherwise reported.

30  The preparative HPLC purifications are performed with HPLC waters Prep LC 4000 System
equipped with columns ®PrepMS C18 10um, 50x300mm, unless otherwise reported. All
HPLC purifications were performed with a gradient of ACN/H,O or ACN/H,O/TFA (0.1%).

The microwave chemistry is performed on a single mode microwave reactor Emrys™

35  Optimiser of or Smith Creator™ from Personal Chemistry or Initiator™ Sixty from Biotage.

Intermediate 1: methyl 4-[amino(hydroxyimino)methyl]-2-fluorobenzoate




101,2,4-oxadiazole To a solution of Intermediate 13 (56.65 mg; 0.20 mmol; 1 eq.) in anhydrous ACN (2
mL) was added 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (EDC) (46 mg; 0.24 mmol;
1.20 eq.) followed by Intermediate 4 (36.99 mg; 0.24gmol; 1.2 eq) in a MW vial 15under argon. The
reaction mixture was stirred at Rl for 30 min. Anhydous pyridine (2 mL) was added. The reaction vessel
was sealed and heated at 150C for 15 min in the MW The solvents were evaporated and the residue was
taken up into EtOAc (10 mL) and washed with sat. agshN&HCO3 (10 mL), dried over MgSO4 and
evaporated. The solid was recrystallized from isopropanol, affording Example 13 as a white solid. 1H
NMR: (DMSO-d6, 300MHz) 6 208.00 (dt, J=1.63 Hz| J = 7.44 Hz, 1H), 7.88 (t, J = 7.72 Hz, 1H), 7.75 -
7.67 (m, 2H), 7.58 - 7.44 (m, 9H). LC/MS: 402.05fM+#). HPLC (Method A) Rt 5.06 min (Purity: 99%).
Example 14: 541-(2-Fluoropheny1)-5-phenyl-1H-1,2,39Hazole-4-y11-3-phenyl-1,2,4- oxadiazole 25 The
title compou@equrpéﬁg@zgg,gquoxﬂngrmgme described for Example 13, but starting from
Intermediate 56. 0.20 mmo hyd benzenecarpoxi mide ( 7.23 mg; 0.20
mmol). The s%ﬁ)éan s%\'/felzurcég%t\)/%{]zgr% eéJ I\éerépgl (lﬁe‘x\?vsé%u e@ﬁ u 'nW% %ﬁ%{g §§L) The organic
phase was mﬁi@]‘?@ﬁ"v@lfh”@ﬁf%\d). Naﬁ%@%ﬂmﬁE)ﬁW@ﬂ"@U@? (‘ﬁ@@)ﬂ ah & vApBraesd. 2theadolid was
recrystalﬁzechff@mdﬁmhppanﬁﬂ@ﬁdwkia@ i@ drimanpie 24. psead ffeuhitresaliduréMMNMR: (DMSO-d6,
300MHz) 6 8,02 (dd. 3+ I, W J=7.54 Hz, 2H), 7.88 (t, J=7.54 Hz 1H) 7.74 - 7.46 (m, 11H). LC/MS:
384.01 (M+H). 5SHPLC (Method A) Pt 5.13 min (Purity: 99%). Exam

541-(2-Fluor WQH%W%G(H?QH?BWF%&M)"W%%'Qgtﬁ‘éf%'i‘é ‘ﬁaﬁﬁ"%‘”bﬁéﬂﬁftﬁ’ﬁcﬁ%“&%ﬁl@ 10The title
compound wassprepaite @.foNdwehgpprtoredareldeddribdd @bt soxdimp(é0lrB |- bandtairtn@fidmilntermediate 11

(50.24 mg; Ofddamevgae Nindysperhenzens caraeyisaidamisa déqeal ildydsraagng - gtmmol). The

ashed it B D (6T B TS e e R RSP Reorystalized
from isoprop&ei, %HM%@W@@(M@M%é &me%ﬁndzuwmmd(ws%e 36@MPILlz6 8.20 - 8.17
(m, 2H), 7.901H), 3.93 (s, 3H). GC/MS Rt 3.08 min: 179 (M+H)". HPLC (Method A) Rt 2.83 min (Purity:

97%).

Step 2: methyl 4-[amino(hydroxyimino)methyl]-2-fluorobenzoate

15  To a solution of methyl 4-cyano-2-fluorobenzoate, obtained in Step 1 (486.8 mg; 2.72 mmol)
in abs. EtOH (6 mL) was added hydroxylamine (0.8 mL; 13.6 mmol; 5 eq.) (50% in water)
and the mixture was heated at 74°C overnight. After cooling, a product precipitated. The
precipitate was filtered off and dried under vacuum to afford Intermediate 1 as an off-white
solid (267.10 mg; 46%). "H-NMR (DMSO-ds, 300MHz) & 10.09 (s, 1H), 7.92 (t, J = 7.91 Hz,

20 1H),7.69 (dd, J=1.70 Hz, J = 8.10 Hz, 1H), 7.64 (dd, J = 1.51, J = 12.81, 1H), 6.05 (s, 2H),
3.90 (s, 3H). HPLC (Method B) Rt 2.99 min (Purity: 100%).

Intermediate 2: methyl 4-[amino(hydroxyimino)methyl]-3-fluorobenzoate
OO

HNTSN

25  Step 1: methyl-4-cyano-3-fluorobenzoate
4-Cyano-3-fluorobenzoic acid (1 g; 6.06 mmol) was suspended in MeOH (10 mL) and 1-(3-
dimethyl aminopropyl)-3-ethylcarbodiimide hydrochloride (EDC) (1.39 g; 7.27 mmol; 1.20 eq.)
and 4-dimethylaminopyridine (70 mg; 0.61 mmol; 0.10 eq.) were added. The mixture was

stirred at RT overnight.



7.78 (m, 2H), 7.72 - 7.65 (m, 4H), 7.57 (t, J= 7.72 Hz, 1H), 4.98 (s, 2H), 3.23 (s, 3H). LC/MS: 351.96
(M+H). HPLC (Method A) Pt 4.75 min (Purity: 100%). Example 16: 5F5-Butv1-1-(2-fl
uorophenvl)-1H-1 ,2,3-triazole-4-v11-3-(2-fluorophegw1)201,2,4-oxadiazole N. N O, The title compound
was prepared following procedure described for Example 13, but starting from Intermediate 12 (52.65 mg;

0.20 mmol) arRVRNEMRSBIEARAVERISRAIGD rSBUTRA S XFRVESH RIS Y0dr &IQASRR AN ehe residue
was taken upvartioeE 10Hc0(1 M tHC) sdlhioR F10rganio. p hNaNeQrasowtsh e with sat bege KaHGA3, (10 mL),

gged 0Verf“f"9r"§e@%@€?|‘il/| E@%‘Eﬂf%@a &é&%@qgg gﬂ%@'l%é&%ﬁjﬁw %ﬂ@gbgéf @f@%gg Exifltllp'e
762, 7.49 (r\élv %45?%% (ﬂfz%%ﬂq%)éf(% 167 eI o1 g 1*&3 0%‘—“"1342 (7m41 H)z
2H), 0.79 (t, 3 £503%, 3H)?- BEHAS! DV d-9H) 1 BPHE Ql\ﬂétﬂé)oﬂﬂ |3t9§ 2533H|)n @ClvieyRO9%).
Example 17: 51[Sninitytd ((2+-fyoraphenydhdiial 2Estinzate@anty-87phenvl-i 2450xadiazole ,N. N p=N O,
Step 2: methyl 4-[amino(hydroxyimino)methyl]-3-fluorobenzoate
To a solution of methyl 4-cyano-3-fluorobenzoate, obtained in Step 1 (834.50 mg; 4.66 mmol)
in abs. EtOH (10 mL) was added hydroxylamine (1.37 mL; 23.3 mmol; 5 eq.) (50% in water)
10  and the mixture was heated at 74°C overnight. After cooling, the solvents were evaporated
and the residue was dissolved in EtOAc (15 mL), extracted with brine (3x10 mL), dried over
MgSO, and evaporated. Intermediate 2 was isolated as a yellow solid and used without
further purification in the next step. "H-NMR (DMSO-ds, 300MHz) 6 9.89 (s, 1H), 7.92 (t, J =
7.91 Hz, 1H), 7.69 (dd, J = 1.70 Hz, J = 8.10 Hz, 1H), 7.64 (dd, J = 1.51 Hz, J = 12.81 Hz,
15  1H), 5.97 (s, 2H), 3.92 (s, 3H). HPLC (Method B) Rt 2.90 min (Purity: 90%).

Intermediate 3: methyl 3-[amino(hydroxyimino)methyllbenzoate
o)

(0]

\
HNTSN
OH
Step 1: methyl-3-cyanobenzoate
20  4-Cyanobenzoic acid (1 g; 6.80 mmol) was suspended in MeOH (10 mL) and 1-(3-dimethyl
aminopropyl)-3-ethylcarbodiimide hydrochloride (EDC) (1.56 g; 8.16 mmol; 1.20 eq.) and 4-
dimethylaminopyridine (83 mg, 0.68 mmol; 0.10 eq.) were added. The mixture was stirred at
RT overnight.
Solvents were concentrated and the resulting mixture was taken up into EtOAc (20 mL) and
25  washed with 0.1 N HCI solution (10 mL), 0.1 N NaOH solution (10 mL) and brine (2x10 mL),
dried over MgSO, and evaporated. The title product was isolated as an off-white solid (0.85
g; 77%). "H-NMR (DMSO-ds, 300MHz) & 8.36 (s, 1H), 8.29 (d, J = 7.91 Hz, 1H), 8.18 (d, J =
7.91 Hz, 1H), 7.79 (t, J = 7.91 Hz, 1H), 3.93 (s, 3H). LC/MS: 161.95 (M+H)". HPLC (Method
A) Rt 2.75 min (Purity: 98%).
30 Step 2: methyl 3-[amino(hydroxyimino)methyl]benzoate
To a solution of methyl 3-cyanobenzoate, obtained in Step 1 (0.84 g; 5.19 mmol) in abs.
EtOH (10 mL) was added hydroxylamine (0.77 mL; 26 mmol; 5 eq.) (50% in water) and the
mixture was heated at 74°C overnight. After cooling, the solvents were evaporated and the

residue was dissolved in EtOAc (15 mL), extracted with brine (3x10 mL), dried over MgSQO,



The title compound was prepared following procedure described for Example 13, but starting from
Intermediate 12 (52.65 mg; 0.20 mmol) and N'-hydroxybenzenecarboximidamide (Apollo; 27.23 mg; 0.20
mmol). The solvents were evaporated and the residgg was taken up 10into EtOAc (10 mL). The organic
phase was washed with sat. ag. NaHCO3(10 mL), dried over MgSO4 and evaporated The residue was

purified by &4 emeﬂﬁaﬁs’g#aﬁﬁwéﬁetf A08S SpaTbIa A 2Rl A At M 51480 Y88%0), affording
Example 17 asttayelichesplidfickition M Rie(D:MS @ pd &,-BOORNBX)EDSI4, 30@AH4E)(69.2H)s, 7198 8.3387 (m, 2H),

7.81 -7.57 ( 35#% P98 (ta 33 397&%)2'7' ©4 LUt ) 35 dd7s I, %65@?@#}5 MPLE28, 2H), 0.80(t,
J=157.35H Qf I\/E% 0%1 +If1? Method A) Pt 5 55 m|n (Purity: 99%). Example 18:
3-Fluoro-4-{ ‘} nghe V H 1,2, 3 trlazole 4-?,(11-1,2,4- oxadiazole-3-yll phenol

20The tiffe cingin atipie . RIEENR idamifitor Example 13, but starting from
Intermediate 13 (56.65 mg; 0.20 mmol) and Intermediate 6 (34.03 mg; 0.20 mmol). The solvents were
evaporated and the residue was taken up into EtO mL). The organic phase was washed with sat.
ag. NaHCO3(10 mL), dried over MgSO4 and evapordted. The residue was purified by flash
chromatography (Si02: 10g; 25cyclohexane/EtOAg gfadient from 90/10 till 50/50). The resulting solid was
triturated with ACN to afford Example 18 as a pale pinkosolid. 1H NMR: (DMSO-d6, 300MHz) 6 10.77 (s,
L. 7.9 7 35l e Bt B Ot Iy R0 8% e i s 417.98
(M+H). HPLC (Method R Pt 4.47 min éPurlty 0% 133 Example 19

3-fluoro-4-{581t éaﬂbngrg W&Vﬂ%’eﬁﬁ S (-9 538 mmdh aE(Vﬁla§%a£ 8)?8515%8 W fB8nzoate "0
5The title comififdnd a8V ¢pMSA-fel 300G Do 8cduie tbs&rived fdBERaRiPIg 28, -buRatarting from

Intermegtate 43:(84408, vg). 1BLaMM&h-ansl Itermesiatedit’ 6788 mg; 0.36 mmol; 1.20 eq). The solvents
were evaporated and the residue was recrystallized from isopropanol, affording Example 19 as a yellow

solid. 1H NMR: (DMSO- d6 3OOMHZ) 6 8.18 (t, J= 7.56 Hz, 1H), 8.02 (dd, J = 8.09 Hz, J= 1.45 Hz, 1H),
7.96 (dd, J = =|nteigmediate; 5. 3 6rdifliorgN-Hydeox benzenecarboximidamide

The title compound was prepared following procedure described for Intermediate 3, Step 2,

15  but starting from 2,6-difluorobenzonitrile (1.0 g; 7.19 mmol), and isolated as a off white solid
(1.036 g; 84%). "H-NMR (DMSO-ds, 300MHz) & 9.61 (s, 1H), 7.52 (tt, J = 6.59 Hz, J = 8.48
Hz, 1H), 7.17 (m, 2H), 6.00 (s, 2H). HPLC (Method B) Rt 2.09 min (Purity: 100%).

Intermediate 6: 2-fluoro-N.4-dihydroxybenzenecarboximidamide
OH

F
HN" SN

20 OH
The title compound was prepared following procedure described for Intermediate 3, Step 2,
but starting from 2-fluoro-4-hydroxybenzonitrile (500 mg; 3.65 mmol), and isolated as a off
white solid (534.40 mg; 86%). "H-NMR (DMSO-dg, 300MHz) & 10.11 (s, 1H), 9.46 (s, 1H),
7.34 (t, J = 8.67 Hz, 1H), 6.65— 6.57 (m, 2H), 5.67 (s, 2H). HPLC (Method B) Rt 1.10 min

25  (Purity: 100%).

Intermediate 7: tert-butyl 3-{4-[amino(hydroxyimino)methyl]-3-

methoxyphenyllpropanoate




10J=7.64 Hz, 1H), 7.74-7.67 (m, 1H), 7.58-7.46 (m, 7H), 3.95 (s, 3H). LC/MS: 459.90 (M-FH)+. HPLC
(Method A) Pt 5.10 min (Purity: 93%). Example 20: Methyl
3-{541-(2-fluoropheny1)-5-phenyl-1H-1,2,3-triazole-4g11-1,2,4- oxadiazole-3-yllbenzoate 15 The title
compound was prepared following procedure described for Example 13, but starting from Intermediate 13
(84.98 mg; 0.30 mmol) and Intermediate 3 (69.91 7 mmol). The solvents were evaporated and the
residue was recrystallized from isopropanol affording Example 20 as a white solid. 1H NMR: (DMSO-d6,
300MHz) 68.58 (t, J = 1.51 Hz, 1H), 8.28 20(dt, J #.86 Hz, J=1.41 Hz, 1H), 8.21 (dt, J = 7.98 Hz, J=
1.41 Hz, 1H), 7.89(t, J = 7.63 Hz, 1H), 7.79 (t, J=17.88 Hz, 1H), 7.75-7.67 (m, 1H), 7.59-7.46 (m, 7H), 3.96
(s, 3H). LC/MS: 441.82 (M+H). HPLC (Method A) Rt 5513 min (Purity: 95%). Example 21:
5-1-1-(2-Fluoropheny1)-5-phenyl-1H-1,2,3-triazthe-2y11-343-
25(trifluoromethyl)pheny11-1,2,4-oxadiazole 134 THe title compound was prepared following procedure
described forskexampéet-batybsH(starimgFramhivkgrneediaderildi€56.65 mg; 0.20 mmol) and

3-(trifluorometiybhenzamidaxime (R RE I HAt e o %dl‘mf?& herRRNRWese fyaporated and the

residue was recr stalllzed 5from isopropanol, affording Examp 1 as a ellow solid. TH NMR:
(DMSO-ds, SbbidTe)eaa4deihy'amineddd imb §, 18“2@%@ Iny gy %f?i%’w" 108 B NESRY9%89 (t, 7 = 7.83
Hz, 2H),%. 74Nllh617tmer1f-qy 19.60 foloned by e BBIIB: of Ballediy-abetate R1.05 (@1 APt 5.66 min

(Purity: 91%hnt0Exsashplgnddoting-{-62- §leaiepheol Ltk pia oAb lofusetiazeies 4oy 48h3ahd-
methoxyphenvlg %azt%e%xadlazoe Th t|tIe c§9mpou éjdvgasr{j red fgllowmgﬂsﬁrocqués described for
ar

Example 13, But St from IR euHWe aeteref 566 ARd N
15methoxybéﬁ%ﬁéﬁb?ﬁ%)@i‘?ﬁﬁlﬁ?ﬁﬁi@y{?%@e 39 gaehide G@Adﬁﬂﬂéibe Wé@é%?ﬁ@%l‘é"’eﬁf’éﬁorated and
the residue was-tigso(zedis momenaﬁmksowwe(ﬁaitame was-forenadl andritteced. 4j,\wad -theh purified by
flash chlr@ma(tﬂgra ngg Q@ sk/l xane/EtOAc gradient from 90/10 till 70/30), affording Example 22

as a white solid. 1 OMH 6 7.91-7.90 (m, 2H), 7.83-7.46 (m, 9H), 7.28 (d, J= 8.40
Hz, 1H), 7.15(8R, Jle'? H%DH% (ﬁﬂ?@ﬁ? Bi“ﬁ@oi eRAPTAPAOATE C/MS: 413.91 (M+Hr. HPLC (Method A)

Pt 4.75 min (Pusitgelution of tert-butyl 3-(4-cyano-3-methoxyphenyl) acrylate obtained in step 1 (3.5 g) in

ethyl acetate (150 mL) was added palladium on carbon (500 mg) and the mixture was put
under a pressure of 4 kg of hydrogen for 12h at RT. The catalyst was removed by filtration
15  and the solvents were removed under vacuum to afford the title compound as white solid
(3.5g, 97%). 'H-NMR (CDCls, 400MHz) 5 7.41-7.43 (1H, s), 6.80-6.83 (2H, m), 3.88 (3H, s),
2.89-2.93 (2H, t), 2.51-2.55 (2H, t), 1.34 (9H, s). LC/MS: 279.1 (M+H)*. HPLC (Method C) Rt
2.40 min (Purity: 99.7%).
Step 3: tert-butyl 3-{4-[amino (hydroxyimino)methyl]-3-methoxyphenyl} propanoate
20  To a mixture of sodium bicarbonate (1.92 g, 0.023 mol) in water (15 mL) and hydroxylamine
hydrochloride (1.6 g, 0.023 mol), was added tert-butyl 3-(4-cyano-3-methoxyphenyl)
propanoate, obtained in step 2 (6.0 g, 0.023 mol) in methanol (60 mL). The reaction mixture
refluxed at 65 C for 12hours and concentrated under vacuum. The residue was slurred with
ethanol (100 mL) and filtered. The filtrate was concentrated under vacuum and the residue
25  purified by chromatography using silica gel (60-120mesh) and chloroform/methanol as
eluent. The white solid obtained was further recrystallised from pet ether/ethyl acetate to
afford the title compound as a white solid . "H-NMR (CDCls;, 400MHz) 5 9.33 (1H, s), 7.25-
7.27 (1H, d), 6.91 (1H, s), 6.77(1H, d), 5.54 (2H, bs), 3.76-3.78 (3H, s), 2.77-2.79 (2H, 1),
2.52-2.54 (2H, 1), 1.36 (9H, s). LC/MS: 295.1 (M+H)*. HPLC (Method D) Rt 2.52 min (Purity:
30 93.5%).

Intermediate 8: tert-butyl 3-{4-[amino(hydroxyimino)methyl]-3-

methylphenyllpropanoate




98%). Example 23: 2-Fluoro-4-{541-(2-fluorophenvl)-5-phenv1-1H-12,3-triazole-4-v11-12,4-
oxadiazole-3-yl} benzoic acid 135 OH Step 1: Methyl
2-fluoro-4-(511-(2-fluoropheny1)-5-phenyl-1H-1,2,34tgigzole-4-A-1,2,4- oxadiazole-3-yllbenzoate The title
compound was prepared following procedure described for Example 13, but starting 5from Intermediate
13 (84.98 mg; 0.30 mmol) and Intermediate 1 (76.§ .36 mmol). The solvents were evaporated and
the residue was recrystallized from isopropanol, afferding the title compound as an off-white solid. 1H
NMR: (DMSO-d6, 300MHz) 68.14 (t, J=7.77 Hz, , 7.98 (dd, J=8.05 Hz, J= 1.53 Hz, 1H), 7.91-7.86(m,
2H), 7.74-7.67(m, 1H), 7.58-7.46 (m, 7H) 3.94 (s . LC/MS: 459.89 (M+H). HPLC (Method A) Pt 5.18
min (Purity: 99%). 10Step 2:
2-Fluoro-4-(511-(2-fluoropheny1)-5-phenyl-1H-1.¥ 3riazole-4-y1]-1,2,4-oxadiazole-3- yllbenzoic acid
Methyl 2-fluoro-4-{541-(2-fluoropheny1)-5-phenyl-1H* 2, 3-triazole-4-y11-1,2,4-oxadiazole-3- yllbenzoate
obtained in Stegp 1(7drt3miG;:@-tganosehetheiphendmeigamved in MeOH (3 mL) and THE (3 mL). A 5N
solution of SqHFRY Braisas AL (O £ FUBRlof RAbodRabRRBIdNARsHYied at PT

overnight. The solvents were evaparated and the residue was taken up’into EtOAc (10 m[) and washed
with HCI (0.1RPh GMALYENPBIRE {188 mP P & By dNEMAGB82 LS @95&‘&3{?@&%%‘?—&% Example 23 as
an off-white séfieb¢B7o20Ggin834diLR AR (O IBQ. P BAOMH 26 tigheaysphesprére 10(B33= 7.08 Hz,

2H), 7.96-7.8 @moﬁﬁ)moiﬁ \Xfére7a§<?e6r¥tb Ha yedca8n U@ ardd b ilubd ViR 08451824 Mt H)nd1PLC (Method A)
Pt 4.43 min 20£Pur|t 97%).

4-{541-(2- Fluorog neny)%"g sé?lorll fﬁtrft%déj ?ngzxé eczuhfm h?[ rfsﬁdg?(z\;{v 250l 'ﬂ§d ?%8%%&0 acid OH 25Step
1: Methyl 4- (snrfmtﬂ@raﬂﬁw@ﬁmﬂ@epwéh@@ i?ﬂm,ez@-maﬂﬁbem@fiqtnvme&@am@@usermmenzoate 136
The title comgfénne chevtis: prepered fadl awinice priided 3re, de%griben iR EXasaple, ¥80kitzs@artdy from
Intermeghate 3 g%% e PiiCammed. And ety Asdarainaliug eimineymety dagnapats, (Maybridge:
69.91 mg; 0.36 mmol). The solvents were evaporated and the residue was recrystallized from

isopropanol, Eﬁgr@,—rjrgs}he title compound
Step 2: tert-butyl 3-(4-cyano-3-methylphenyl)propanoate

To a solution of tert-butyl 3-(4-cyano-3-methylphenyl)acrylate obtained in step 1, (5.3 g) in
ethyl acetate (50 mL) was added palladium on carbon (500 mg) and the mixture was placed

15  under a pressure of 3kg of hydrogen for 3h at RT. The catalyst was removed by filtration and
the filtrate was concentrated under vacuum to afford the title compound as white solid (5.2 g,
98%). 'H-NMR (CDCls, 400MHz) & 7.51-7.53 (1H, d), 7.16 (1H, s), 7.10-7.12 (1H, d), 2.91-
2.94 (2H, t), 2.53-2.57 (2H, t), 2.52 (3H, s), 1.42 (9H, s). LC/MS: 246.0 (M+H)". HPLC
(Method C) Rt 3.23 min (Purity: 96.2%).

20  Step 3: tert-butyl 3-{4-[amino(hydroxyimino)methyl]-3-methylphenyl}propanoate
The title compound was prepared following procedure described for Intermediate 3, Step 2,
but starting from tert-butyl 3-(4-cyano-3-methylphenyl)propanoate (0.20 g; 0.82 mmol), and
was isolated as a white solid (177.60 mg; 78%). '"H-NMR (DMSO-ds, 300MHz) 5 9.28 (s, 1H),
7.18 (d, J =7.71 Hz, 1H), 7.07 (s, 1H), 7.04 (d, J = 7.77 Hz, 1H), 5.67 (s, 2H), 2.79 (t, J =

25  7.47 Hz, 2H), 2.51 (m, 2H), 2.32 (s, 3H), 1.39 (s, 9H). LC/MS: 278.90 (M+H)". HPLC (Method
B) Rt 2.62 min (Purity: 89%).

Intermediate 9: 1-(2-Fluorophenyl)-5-methyl-1H-1,2,3-triazole-4-carboxylic acid




5as a white solid. 1H NMR: (DMSO-d6, 300MHz) 68.18 (m, 4H), 7.88 (t, J= 7.62 Hz, 1H), 7.74-7.67 (m,
1H), 7.58-7.46 (m, 7H), 3.94 (s, 3H). LC/MS: 442.05 (M+H). HPLC (Method A) Pt 5.16 min (Purity: 100%).
Step 2: 4-(511-(2-Fluoropheny1)-5-pheny1-1H-1,2,34{azole-4-A-1,2,4-oxadiazole-3- yllbenzoic acid
10Methyl 4-{5-[1-(2-fluoropheny1)-5-phenyl-1H-1,2,3-triazole-4 Q% 1,2,4-oxadiazole-3- yllbenzoate
obtained in St&[ $PBH baﬂdj?f?rf‘h'ﬁ&bi”éa”?vPé%OaEQcﬂ%HqW %Bﬁt%s%r?) sl PHEY3 mL). A 5N
solution of sazheam h98woxidEsasetEd (6. §56mes hmblimriial.h eap .cThyeavextacetavasssiiimd; at PT

overnight. The, selyeRis W@&% ﬁvﬂgfﬁ@ﬁtépﬂéb%@%‘%& Rﬁ‘%ﬁ'ﬁi*ﬁ&%ﬂrﬁ@ﬁﬁq@e mﬁfﬁﬁﬂi washed with
HCI (0.1N, 1%?@ brin O mL ried over 15tME?0504 and eva%r Cftf?or ra{Ex mple 24 as a
s ol (63 R LR AR S RAEs D LSRRI DP R LA E TP S50 o g6 (1 7o
7.64 Hz SLH)repqtiertige (mhﬂHggrpas,statel@(ﬁqmw{;xt@mwmtzim@l\mmwaqp@@c{lvﬁﬁh@d A) Pt 4.38 min
(Purity: 96%)4ays dr¥anagle. 2%ter cooling to RT, a 5N NaOH solution (70 mL) was added to the mixture.

3'{1'(2":'”Or?RQ?%é%leS‘s@ i Qé’ﬁQP%thy&% -t%% I3gale 7"7?)544@ E]élr_mldjfh% B iog'a%é"e ~>-llpyridine

The title compound was nlg‘)re ared following procedure escrlbed xample 13, but starting from

Intermediate 12F158 W& RiCd 20 TAMbI) HiD RkrATEaL eI 9 8t e t?éPH]?ﬁ%W'”THE’ 55ivents were
evaporated amd txéraetsitwighEd Al (Fie 80y Lf)aShrobire atgariaping (Es02: r@ wadgdoyithdbrexaBe/Et0OAC

gf;‘gég”géfol h Q/ELfePI'_%)ZQ/ @;fQHQ'Q% %@'?r%ﬁ&?aﬁé’%&etﬁgﬁegtlﬂ H%é%?;ﬂr%god%fag'\ﬂrﬁ)) 6
7.80-7.90 (m? %Hi "?“”7“3’“‘?"6@?&%%%)”@%@%"44 (H“%@“ﬂ%%g 328'%’%6%\] )& 1 »—]T—L;LU ethod A) Pt

3.97 min (pu'ﬁ@ﬁ g@%w)gbgz(gnﬂp?eeg@ Hz, 1H), 7.45 (t, J = 7.73 Hz, 1H), 2.37 (s, 3H). LC/MS 222.0

344-[3-(2,5-Qiivaropireny hetnd Aayradiazaiengpckiyleg2sfluorophenvl)-1H- 1,2,3-triazole-5-yllpyridine

137 The title compound was prepared following procedure described for Example 13, but starting from

Intermediate 14 (56.85 mg; 0.20 mmol) and 2,5- dlfluoro N'- hydrox benzenecarbOX|m|dam|de

(JRD-Flbro [ntersediaied & Ak it Hugierhaa vy e appzaerhRariax vieikid was purified by flash

chromatography (Si02: 10g; cyclohexane/EtOA dient from 90/10 t|II 70/30), affording Example 26 as a
i

white solid. 1H NMR: (DMSO-d6, 300MHz) 6 d, 4z 1.50 Hz, 1H), 8.74 (dd, J= 4.88 Hz, J= 1.64 Hz,
1H), 8.05 (dt, J= 7.87 Hz, J=1.92 Hz, 1H), 7.9 80 Hz, J=1.59 Hz, 1H), 7.77-7.66 (m, 2H),
7.61-7.50 (m, 5H). LC/MS: 420.94 (M+H). HPLC (ME h %%Pt 4.16 min (Purity: 1099%). Example 27:
2-{1-(2-Fluorophenvl)-4-11-(2-fluorophenv1)-1,2,4-oxadiazole-5-v11-1H-1,2,3- triazole-5N1lpwidine
To a solution of 1-azido-2-fluorobenzene, prepared according to Platz, M. S. et al. J. Org.
Chem. 1989, 54, 5938-5945 (4.22 g; 30.78 mmol; 1 eq.), and ethyl 3-oxovalerate (4.83 mL;
33.85 mmol; 1.10 eq.) in EtOH (75 mL) under argon was added portion wise sodium ethoxide
20 (4.19 g; 61.55 mmol; 2 eq.). The resulting mixture was stirred for 30 min at RT, one hour at
65°C and overnight at RT. The solvents were evaporated. EtOH (50 mL) and 5N NaOH
solution (30 mL) were added and the resulting mixture was stirred at RT for 3 h. The mixture
was diluted with water (75 mL), and washed with ether (2x50 mL). After cooling to 0°C, the
aqueous layer was acidified with 5N HCI solution, and the product was extracted with EtOAc
25 (3 x50 mL). The combined organic layers were washed with brine and dried over MgSQ,.
After concentration, a solid was obtained. It was triturated with ACN, filtrated and dried.
Intermediate 10 was obtained as an off-white solid. "H-NMR (DMSO-ds, 300MHz) & 13.32
(s, 1H), 7.84-7.77 (m, 2H), 7.70-7.64 (m, 1H), 7.54 (t, J = 7.54 Hz, 1H), 2.85 (q, J = 7.51, 2H),
1.04 (t, J = 7.50 Hz, 3H). LC/MS: 235.94 (M+H)". HPLC (Method A) Rt 2.61 min (Purity:
30 96%).

Intermediate 11: 1-(2-Fluorophenyl)-5-(methoxymethyl)-1H-1,2 3-triazole-4-carboxylic

acid.



15The title compound was prepared following procedure described for Example 13, but starting from
Intermediate 15 (56.85 mg; 0.20 mmol) and Intermediate 4 (36.99 mg; 0.24 mmol). The solvents were
evaporated and the residue was purified by flash chyggnatography (Si02: 10g; cyclohexane/EtOAc gradient
from 90/10 till 70/30), affording Example 27 as an off-white solid. 1H NMR: (DMSO-d6, 300MHz) 6 8.56
(d, J=5.04 Hz, 1H), 8.15-8.00 (m, 3H), 7.81-7.66 5(m, 3H), 7.58-7.43 (m, 5H). LC/MS: 402.86 (M+H).
HPLC (Method A) Pt 4.53 min (Purity: 99%). Examp|e"eg:
244-[3-(2,5-Difluorophenv11-1,2,4-oxadiazole-5-v11-&=(2-fluorophenvl1-1H1,2,3-triazole-5-vllpyridine
138 The title compound was prepared following rocedyré’escribed for Example 13, but starting from
Intermediate 15 (56.85 mg; 0.20 mmol) and 2,5-difluord®N'- hydroxybenzenecarboximidamide
(JRD-Fluoro, 74X 3diuagn 6f Aapivod)flubhebsoreanipreieied evapoirai s, theS esidue. wag. purified by flash
chromatographySig2s 190 is%fé'-%b%?éh%(l E@%%S radisnt fkgm A %%H‘lb|749(§é%%o%{\‘}7l%é§94€é‘ﬁﬂe°r°d uct was

recrystallized from ACN, affording Example 28 as an off-white solid. 1H NMR: (DMSO-d6, 300MHz) 6
8.56 (d, J = 4%32R 7L A 1gT¥BoE HAGRA- DR RS AR Odhly YEARS I ASPANRIRCERBLC (Method A)
Pt 4.66 rin (Wigﬁqulm%p]_oxﬂeﬂﬂéﬁmm@g]% mmol; 2 eq.) and the mixture was stirred for 5 h at
3'(4'{54_1'(Z'fgﬁ'@,f?_l@ﬂelﬂ)élargﬁrpﬁeﬂw%lbhI%@aﬁdﬁ@?ﬂ%ﬂf}déﬂn&)“wé&%ﬂé&%l%%&lﬂixﬁ:f@ethOXypheny||
propanoic aci - Tert-but . .

B e (o1 NEo SR 5] ol NG syl S5i5acpud g dpigepg by LOIMS, the mixure
oxadiazole-3WFE)iURE MEXYiEIREN YD Froh and #rsTeEitecEmniss Lt W asfisfeieatied o fldwitg procedure
described foraxesuplayddwhsibsitifito gvitrosn NG sola déatea dB tie o @l uagy s 28tmetal Wah & dotermediate 7

(70.64 my; 0,34, MQ!HJJ‘&%MEHQ&%TS|§gé99fé’rtee§3a§ﬂgo*0ﬂrf SRidHE y"rﬂﬁg%@“%@é{v@%h _
chromatogragllé;é Si102: 10g; cyclohexane/EtOAc gradient from 90/10 till 70/30), affording the title

compound a OHSNARS LYIR ODHPRIRAR BRdeVAHENAS ) B AN, 795 (d, J= 7.71 Hz,
1H), 7.72- 7.68(Hngl$e)iaBS MraBhanaidyicn. B qslingH)) @ 0eqtte 1: 590 biEnditelsGR Kiz9Q B), 3.91 (S,
?'\:'), r??jzA()t PéE/J.-;:l?P-hM RF)?(U_hA@o@fe/,(BObMI—Yz% Ha02E) 1141 46.9) ik GIM . 6244, 9Q Vbl HPLC

etho 2/_m ity: 919 ep.2: .
3-(a-(5L1-(2- P lor ey 11 B et DTS B dea Y OB RS e 8l S o
methox{PheY5tRre A iBig A mim@Bority: 93%).

Intermediate 12: 5-Butyl-1-(2-fluorophenyl)- 1H-1,2 3-triazole-4-carboxylic acid

To a solution of 1-azido-2-fluorobenzene, prepared according to Platz, M. S. et al. J. Org.

20  Chem. 1989, 54, 5938-5945 (548.47 mg; 4 mmol; 1 eq.), and methyl 3-oxoheptanoate (0.635
mg; 4.01 mmol; 1.10 eq.) in absolute EtOH (10 mL) under argon was added portion wise
sodium ethoxide (496.3 mg; 7.29 mmol; 2 eq.) and the mixture was stirred at 70°C for 5 h,
then overnight at RT. A 5N NaOH solution (3.65 mL) was added and the mixture was stirred
for 1h at RT. Once the saponification was complete, the mixture was diluted with water (10

25 mL), and washed with ether (2x10 mL). After cooling to 0°C, the aqueous layer was acidified
with 5N solution of HCI, and the product was extracted with EtOAc (3x15 mL). The combined
organic layers were washed with brine (15 mL) and dried over MgSQ,. After concentration,
Intermediate 12 was isolated as an oil (700 mg; 73%) and was used without further
purification. 'H-NMR (CDCls, 300MHz) & 9.18 (s, 1H), 7.66-7.59 (m, 1H), 7.50-7.32 (m, 3H),

30 293 (t, J=7.91Hz 2H), 1.53-1.17 (m, 4H), 0.78 (t, J = 7.21 Hz, 3H). LC/MS: 263.96 (M+H)".
HPLC (Method A) Rt 3.34 min (Purity: 72%).



Tert-butyl 3-(4-{5-[1-(2-fluoropheny1)-5-phenyl-1H-1,2,3-triazole-4-4-1,2,4-oxadiazole-3-01-
3-methoxy-phenyl)propanoate, obtained in step 1 (32 mg; 0.06 mmol; 1 eq.), was dissolved in DCM (0.40
mL). Trifluoroacetic acid (44 pl; 0.59 mmol; 10 eq.) ygs added at OC. The reaction mixture was then
stirred overnight at RT. The solvents were evaporated, affording 5SExample 29 as a white solid (27.40 mg;
96%). 1H NMR: (DMSO-d6, 300MHz) 67.90-7.85 (m, 1H), 7.77-7.66(m, 2H), 7.56-7.45(m, 7H), 7.16 (s,
1H), 7.01 (d,|dteif@ibte, 1345 -2hO8(: VL2 F6dr - 2164 0t 327 4258z aidXMICAdE: 485.79 (M+H).
HPLC (Method A) Pt 4.25 min (Purity: 93%). 10Example 30:

3-(4-{541-(2-Fluorophenvl)-5-phenvl-1H-1, (azole-4-v11-12,4- oxadiazole-3-v11-3-methylphenvl)
propanoic acid OH Step 1: Tert-butyl 3-(4-( ﬂuﬁmphenyl)-S-phenyl-lH-1,2,3-triazo|e-4-y1]-1,2,4-
oxadiazole-3-y1}-3-methylphenyl)propanoate 15The title compound was prepared following procedure
described for Example 13, but starting from Intepirediate)t®(113.30 mg; 0.40 mmol) and Intermediate 8
(133.61 mg; 0.48 mmol). The solvents were evaporated®and the residue purified by flash chromatography
(Si02: 10g; cyclohexane/EtOAc gradient from 90/10 till 70/30), affording the title compound as an off-white
solid. 1H NMEedDVSois: GOTMIHZ). 67 rgnel7 Bed(hwazHljssolyed7nd2 Qi (ALY BT thea6 20(m, 7H),
(7.30-7.25 (msegmmng&m@n% R8dlunbiar RiShrbpRbhh. 2-A8i¢612 Atbrobetdde PrpaedMS: 52610
M+Hr. HPLC (Me Pt min_(Purity: 91%). ;

50 (511-(2- PG OB Gy I A L L e oy S350 8% 8 oheny
propanoic ac\fs" %ﬁﬁ'{!&g @Fﬁ% > (L) GOFOPRYRPIF S B AR89 18- MappIel 44 e WsRad iazo
253-methyl- ptidsty/|pscpanoateashiddedontistepst (@56 sudjo 6. 8B oridesolim pRE dissolved in DCM
(0.60 mL). TrifluRrearRlGAGIH{PIn:PHOSBH HBNGHSR SIRWASRAIRA Q% 20d thedsastipy mixture was

stirred qQyernight at RT, The solvents were evaporated and the residue was recrystallized from ACN,
affordini ExaRie 225 WIS YBHa 15t 851, DA RIHE NSHRSI BORRRITbT216 (5, 1),
7.85-7.77 (maxHyaghed witb 3threr, (BP0 MEX Aftaccaoi(ng, t719)C /txDanueR sria e vas 86iqdified withd4 Hz, 2H),
2.60-2.57 (MR IQIutibn MIH AR P Mrobl etk Cxtidetaosth ERS Ab (3xB0iim (P umiy c8riled140 Example 31:
444-[3-(2,5-Difuoropbenvld Lz r g ale o iy e g HHar Ry S & Ltk 2ot Bipeglge>-viipyridine

evaporated and the residue was triturated in ACN, filtrated and dried under vacuo to afford

15  intermediate 13 as an off-white solid. "H-NMR (DMSO-ds, 300MHz) & 13.21 (s, 1H), 7.77 (dt,
J=1.63Hz, J=7.72 Hz, 1H), 7.67-7.60 (m, 1H), 7.45-7.36 (m, 7H). LC/MS: 283.87 (M+H)".
HPLC (Method A) Rt 3.16 min (Purity: 92%).

Intermediate 14: 1-(2-Fluoropheny)-5-pyridin-3-yl-1H-1,2,3-triazole-4-carboxylic acid

o
N N

— OH
\ 27 O
20 N
To a solution of methyl nicotinoylacetate (1.29 g; 7.22 mmol; 1.10 eq.) in EtOH (15 mL) was
added 1-azido-2-fluorobenzene, prepared according to Platz, M. S. et al. J. Org. Chem.
1989, 54, 5938-5945 (0.90 g; 6.56 mmol; 1 eq.), followed by sodium ethoxide (0.89 g; 13.13
mmol; 2 eq.). The reaction mixture was heated to 70°C for 4.5 h and stirred overnight at RT.
25 A 5N NaOH solution (6.6 mL) was added together with EtOH (30 mL). The reaction mixture
was stirred at RT for 2h. Once the saponification was complete, the mixture was diluted with
water (30 mL), and washed with ether (2x30 mL). After cooling to 0°C, the aqueous layer was
ajusted to pH = 6 with 5N HCI solution, and the product was extracted with EtOAc (3x50 mL).

The combined organic layers were washed with brine (50 mL) and dried over MgSQO,. The



5The title compound was prepared following procedure described for Example 13, but starting from
Intermediate 16 (56.85 mg; 0.20 mmol) and 2,5-difluoro-N'- hydroxybenzenecarboximidamide
(JRD-Fluoro, 41.31 mg; 0.24 mmol). The solvents wgyg evaporated and the residue was purified by flash
chromatography (Si02: 10g; cyclohexane/EtOAc gradient from 90/10 till 70/30), affording Example 31 as a
white solid. 39VEDIIAEE SrsRAsEieaend duMerkusaves tialadWindbChlfitratodsgniigrien: 1 57 Hz, 1H),
7.77-7.69 (mafRif)ing.6Revnt (g 24Ds Arbaff(tyhlte BIGT HANBR Y OIMSMS;, 300089614 B139HPLC (Method A)

Zt{éll ?glrzrl"n( R/ ARP 4/9) 453%5#@@9&% 321z, 1H), 8.58 (d, J—159 Hz, 1H), 7.86-7.80 (m, 2H), -
uorgphen uorophe e -yllpyridine
The title comééﬂﬁﬁéﬁg ﬂjfi)p(g 75| f(‘)%p rr%%)lrlog('ijé% %83 % gﬂ%)% %Zgofé)o%ﬁs rtiHg from
Intermediate (Per{®6188°%ng; 0.20 mmol) and Intermdediate 4 (36 99 mg; 0.24 mmol). The solvents were
evaporated and the residue was purified by flash chromatography (Si02: 2010g; cyclohexane/EtOAC
gradient from 90/10 till 70/30), affor - ple as,aN 0 0 D -d6, 300MHz)
o aae ) eld; Z 59 Mt BB A). ofl 1545 3gld 2t MR %P o 68
(m, 2H), 7 62 (m 2H) 7 55- 7 45 (m 4H) LC/ 4 2 84 (M+H) HPLC (Method A) Pt 3 84 m|n (Purity:
96%). 25Example 33: 3-Fluoro-4-{5-[1-(2- qu H\}/N}NS phenyl-1H-1,2,3-triazole-4-y11-1,2,4-
oxadiazole-3-vllbenzoic acid 141 OH Step 1 (I
3-fluoro-4-(511-(2-fluoropheny1)-5-phenyl-1H-1, ria y1]-1,2,4- oxadiazole-3-yllbenzoate The title
compound was prepared following procedure dgscrigedgor Example 13, but starting 5from Intermediate
13 (84.98 mg; 0.30 mmol) and Intermediate 2 (76:38 mg; 0.36 mmol; 1.20 eq). The solvents were

evaporated aﬁﬂatéattﬁat%twg?.esw tallizad 97 JSPBHORARR! 4 5\‘3(&? nehihe i, gompound as a yellow
solid. 1H NMR: é@ SO-d6, 300MHz 818§t O 76 Hz, 1), 8.0 8.09 Hz, J= 1.45 Hz, 1H),

7.96 (dE'J J= epepbenzene. prapared ageordingto Platz Ny S\ of af )Of%EF’F%'ﬂ(?ﬁgﬁ—‘tﬁ? ¥5594%5 (m, 7H),
3.95 (s, 3H). OGMIS3 SEMOBILO@W-HH) . BFH CFbihodon prRB wasmi¢e apiliznogt)xisdp. 50 o;

3-Fluoro-4- (57129@71‘—{&02(&{1)9w&)r&ralwwlxﬂdrbluas%amte%ﬂmlﬂoa%@xa@tmueoas yipenroic acid
MethyISquo 4 4135% tﬂ)li]oﬁégﬁg§ﬂy%)§ i%hﬁ. 1Ia|dét r|1e(;1azr(%|a: Cst'48| x11u’r2 4- ac)ﬁ%%}g 2Iez% yll
L

benzoate, obtalne In ste was
at RT. Once the saponlflcatlon was complete the m|xture was dlluted W|th water (20 m

15  and washed with ether (2x20 mL). After cooling to 0°C, the aqueous layer was adjusted to a
pH = 4 with HCI (5 N), and the product was extracted with EtOAc (3x30 mL). The combined
organic layers were washed with brine (20 mL) and dried over MgSQ,. The solvents were
evaporated and the product was dried to afford Intermediate 15 as an off-white solid. "H-
NMR (DMSO-dg, 300MHz) 6 13.45 (s, 1H), 8.47 (d, J = 4.80 Hz, 1H), 7.96 (dt, J = 7.96 Hz, J

20 =1.71Hz, 1H), 7.86 (d, J = 7.86 Hz, 1H), 7.68-7.58 (m, 2H), 7.47-7.35 (m, 3H). LC/MS:
284.74 (M+H)*. HPLC (Method A) Rt 2.30 min (Purity: 100%).

Intermediate 16: 1-(2-Fluoropheny)-5-pyridin-4-yl-1H-1,2.3-triazole-4-carboxylic acid

F
Lo
N "N
— OH
\ Y (0]

N

25  To a solution of ethyl isonicotinylacetate (0.77 g; 4.01 mmol; 1.10 eq.) and 1-azido-2-
fluorobenzene, prepared according to Platz, M. S. et al. J. Org. Chem. 1989, 54, 5938-5945
(0.50 g; 3.65 mmol; 1 eq.), in EtOH (25 mL) under argon was added sodium ethoxide (0.50 g;
7.29 mmol; 2 eq.). The reaction mixture was heated for 5 h at 74°C and stirred overnight at

RT. A 5N solution of NaOH (3.65 mL) was added and the resulting reaction mixture was



15and THE (3 mL). A 5N solution of sodium hydroxide was added (0.13 mL; 0.65 mmol; 5 eq). The
mixture was stirred at PT overnight. The solvents were evaporated and the residue taken up into EtOAc
(10 mL) and washed with HCI (0.1N, 10 mL) and brigg (2x10 mL), dried over MgSO4 and evaporated,
affording Example 33 as an off-white solid (49.30 mg 88%) 1H NMR: QDMSO -d6, 300MHz) 6 13.66 (s,
1H), 8.15 (t, §tiredsinen i\BTBQ)’G*(EP‘?JSaBOPG"F?EOQM’fFI)’O?‘@'ﬂte/ 8 (Wf‘ ‘fﬂ)"’@sﬁﬂmﬁﬁ?‘”{ﬁw 1H), 7.59-7.46
(m, 7H). LC/M&ed@2.50 ) Mrdyastied @iltiVitibleo (2A0RLI. FFten todihg ity 03D %bE &quasoyséaBel: was
541-(2-uoroplieaud PRIt o URtRh b SRl Sxafliaceledf eibne soluton o

Intermediate )% 0,45 mmol; 1.00 (g ACN at PT was (fl

1-ethyl-3-(3-dim %WQM’H@B%B%' 8I|ﬁ1 %CW &‘ﬁlsoﬁ’&@ﬂdwfﬁ?] "§859ARSd 'tli@ﬁ "(’ﬁ'tf1 followed by
N'-hydroRybeMZ te efiebbXitarcadiete LAGOU0:73877Hg) @35 affwdlite spide NMR (RIERdavas stirred at
PT for 30 minodhemsdiaresvas heaed af, 3120500 vernighty After, J142 soeingHy PTothessalvents were

evaporated. Tg%;e %u&ve/r%sgl_a' g_r&h{ﬁ)slr%&%t@m ﬁ/\/ WHCVW%}[) taﬁaé Isatllg_aHpOS (2 mL) and

dried over M% ter concentration, the resi as purifi cryst  from isopropanol,
affording Exaﬁﬂf’@ 34 as a white solid. 11-I NMR: (CDCI3, 300MHz) 68.23-8.20 (m, 2H), 7.66-7.35 (m,
7H), 2.71 (s, 3H). LC/MS: 322.06 5(M+H). HPLC (Method A) Pt 4.70 min (Purity: 93%). Example 35:
5-1-1-(4Bromenheridds 3 MEthVi-Lit- o rsHiRpglestayiilna-62/luarophenbl -2 4dmadiarole  10The
titte compound was prepared following procedureFdescrlbed for Example 1, but starting from
1-(2-bromophenyl)-5-methyl-1H-1,2,3-triazc@§rboxylic acid, prepared according to Zhang, Z.-Y. et al.

Magn. Reson. Chem. 1998, 36, 159-460 (5 . &Kpmol) and Intermediate 4 (30.05 mg; 0.19 mmol).
The reaction mixture was filtrated and evaporated. residue was purified by flash chromatography
(Si02: 25g; cyclohexane/EtOAc gradient 15 fro il 60/50), affording Example 35 as a white solid.
1H NMR: (DMSO-d6, 300MHz) 6 8.21 (dt, J= £.88 Hz,d) = 7-54 Hz, 1H), 8.06 (dd, J = 1.88 Hz, J = 7.54
Hz, 1H), 7.86 (dd, J = 1.88 Hz, J= 8.54 Hz, 1H\"7/87 - 7.69 (m, 3H), 7.58 - 7.49 (m, 2H). LC/MS: 401.14

(M+H). HPLG&M@M@MH%@J IHOIBLE YD O%parcaB1818 3O Platz, M. S. et al. J. Org.

5-1.5-ethyl- 1 qu eny, -tria, 4 11-34 quorom env diazole To
a solution of In ermqe ate é%ﬁ%/%%%%@ Z@mrér?lo ﬁ aﬁm %/Ejrouseﬂ—l élf} géb%}/n e%ﬁﬁ %r%){% ACN (2
mL), was ad@e&lgﬁ BtHymel(3-efrhadipiabsitspro MaP @ﬁ?b@éﬁhﬂ@@@%?é%ﬁlé@ﬁi@‘wﬁ]ﬂ?tmg 0.22 mmol;
1.10 eqipfoll¢auesd y B4 168l vonoretay)) hrenzabiisioximere was heated up to 70 °C for 21h. MTBE

(250 mL) was added and suspension was filtered. The resulting cake was washed with

MTBE (2 x 100 mL) to give a pale orange solid, which was partitioned between ethyl acetate
(250 mL) and 0.1 N NaOH solution (400 mL). The phases were separated and the aqueous
phase was extracted with ethyl acetate (250 mL). Combined organic phases were washed

20  with 1N NaOH solution, dried over MgSO,, filtered and concentrated to give Intermediate 17
as off-white solid. 'H-NMR (DMSO-dg, 300MHz) 5 8.63-8.61 (m, 2H), 7.83-7.75 (m, 1H),
7.69-7.59 (m, 1H), 7.47-7.38 (m, 4H), 4.25 (q, J=7.1Hz, 2H), 1.16 (t, J=7.1Hz, 3H). LC/MS:
313.2 (M+H)". HPLC (Method A) Rt 1.98 min (Purity: 99.7%).

25 Intermediate 18: 1-(2-fluorophenyl)-5-(2-methoxyethy)-1H-1.2 3-triazole-4-carboxylic

acid



(JRD-Fluoro, 40.83 mg; 0.20 mmol; 1 eq.) under argon. The mixture was stirred at PT for 7h and heated
to 60C overnight. N-ethyldiisopropylamine (75 pl; 0.44 mmol; 2.20 eq.) was added and the mixture was
heated for 20 min at 150C in the MW. The reaction fgjgture was filtered through a NH2 SPE column (1 g)
and rinsed with ACN. The filtrate was passed 30through a SCX SPE colum ciﬁﬁl ) and rinsed with ACN.
Combined filtFaR 8PS 81 5F8 <1 UaR8er R Fe SIFRR"GRCHRIAMSI BT #Z M- rs%ﬁétbé?éﬁahy (Si02: 10g;
cyclohexane/EeA.c1gead kN 68866 3B 330 Ty 3B 2andndiidedNendeselbiyl G-saittoxmas-trkuaieeatean ACN (1

mL) and filtr @Q%%ﬁ@wcﬁﬁm@ 36 &5 avupis elido 1'8 u§@é\ﬂ§%§a§9 AbRFi4/ (d, J=7.91
Hz, 1H), 8. 39 ; %é%qé 7. 917H 1H3 % 97 -17. ! I}|Z 1H), 57.60(t, J=
7.72 Hz, 1H) é*?x' 2 Beh! £ @{P h290), "ﬁ_‘df M’ési EFB§ (K}?+ﬁ OLPLC (Method A)
Pt 5.52 Iﬁm (W@ytrgg%;)REmm@@gﬁ 5 N aqueous solutlon of NaOH (3.65 mL) was added and the

5[5-Ethvl-1- (anﬂuméo/v&seﬂwbhhHRﬂr ?oBﬂH@ZMQs%\éH;p%r@dﬁt@mW&E%ﬁ{bﬂé' ﬂq@;ﬁn@e@m@éole 10 Toa
solution of In négqlv%e ép Qeao % n’emg 1qu ang %%Y% %&(Jﬁ égt %asnhydrous ACN (2
? met iimide h % orld 17 m

mL), was adde 1 ethy - m|no prop carbo 0.22 mmol,

110 ey fol GURKHES RHGRA U N R AAE LA BORRRTHE (G5 P9W G mmol: 1
eq) under arg®r.15 e 1 Simixtome wes stiered fyeriWasvBshehdibtMaimeghidadredCvét-dt8adiisépropylamine

(75 pl; Q4 remReb GRS h&Yﬁ%uﬁQQ@Qb@éﬂew% mw@u'"bv&@%*m@ﬂe% 3oPe for 2Ry the MW. The
reaction mixtyre was filtered thro a NH2 SPE column, & Ig;zﬁ ed with ACE The flgtrate was
passed throJéﬁ[na}f ORI R ﬁ?ﬁtfllg)agr? Wﬂgga%ﬂth é;M rSfeéoé%}}QFéz @&nga 2d and the
residue was pdiifledbyBdsh %H)oﬁﬁitﬁgﬁéﬁhywi)ﬂz“l@@ommﬂmMﬁeﬂE@@ﬂc@héiéhl(ifrom 95/5 till
70/30). The ressitingHyilanassaken LominoB6N (4-pj-) zacbwatal i addrehothe Rieciitale was filtered
to afford Exa(pﬁén?f%gg/?n off-white solid. 1H NMR: (DMSO-d6, 300MHz) 68.02 (dd, J = 1.32 Hz, J =

7.72 Hz, 1H) 2H), 7.75 - 7.57 (m, 3H), 7.32 (d, J= 8.29 Hz, 1H), 7.21 (t, J= 7.54 Hz, 1H),
3.96 (s, §H) 3.06 (q, J=7.54 Hz, 2H), 1. 17(t J=7.54Hz, 3H) LC/MS: 366.01 (M+H) HPLC (Method A)

Step 1: Methyl 1-(2-fluorophenyl)-5-(morpholin-4-ylmethyl)-1H-1,2,3-triazole-4-carboxylate
20 A solution of 1-azido-2-fluorobenzene, prepared according to Platz, M. S. et al. J. Org. Chem.
1989, 54, 5938-5945 (500 mg; 3.65 mmol; 1 eq.) and methyl 4-chloroacetoacetate (823 mg;

5.47 mmol; 1.5 eq.) in morpholine (10 ml) was stirred at 50°C overnight. The reaction mixture

was evaporated. Water was added (20 mL) and was extracted with EtOAc (2 x 20 mL).
Combined organic phases were extracted with 3 portions of HCI 1 N. Combined aqueous

25 phases were made alkaline with NaOH 5N and were extracted with EtOAc (3 x 20 mL).
Organic layers were dried over magnesium sulfate and evaporated, affording the title product
as a dark red oil. It was used in the next step without further purification. HPLC (Method A) Rt
1.81 min. (Purity: 82.5%).

30  Step 2: 1-(2-fluorophenyl)-5-(morpholin-4-ylmethyl)-1H-1,2,3-triazole-4-carboxylic acid
Methyl 1-(2-fluorophenyl)-5-(morpholin-4-ylmethyl)-1H-1,2,3-triazole-4-carboxylate, obtained
in Step 1 as described above (677 mg; 2.11 mmol; 1 eq.), was dissolved in MeOH (6 ml) and
THF (6 ml) . Sodium hydroxide (2.11 ml; 5 M; 10.57 mmol; 5 eq.) was added and the mixture
was stirred at RT overnight. Sodium hydroxide (2.11 ml; 5 M; 10.57 mmol; 5 eq.) was added



according to Zhang, Z.-Y. et al. Magn. Reson. Chem. 1998, 36, 159-460 (100 mg; 0.35 mmol; 1.00 eq.) in
dry DCM (1 mL), followed by 2 drops of dry DMF. After 30 min at RI, the mixture was concentrated under
vacuum. The residue under argon was dissolved in gy Toluene (3.00 mL). N-Hydroxyhexanimidamide
(Tyger, 55.4 mg; 0.43 mmol; 1.20 eq.) was 5added, followed by dry Py (500 pl), and the mixture was
heated at 1483 f6e MWD Nsgd “ﬁ@rﬁBR%&Fémﬁa%ﬁ PergRerrmietes (20 mL) and
EtOAc (20 mkplufihe @rganit ﬁayewmsmmheoi agifhwikCidHivt (@ b sobgrssaiverg.edatd@@8. (5 mL), brine (5

ey e G ey
colorless oi e min (Purity: 98% xample
4-{[4-[3-(2,5- h| ft?o?%'ﬁie'ﬂy'\@'%\?? g%@tlé’a1§?§M§§)1 ! 8%2 féogrn&’p nyﬁﬁl—ﬁ?% h_'izolls% Klﬁ ethyIImorphoI
ine Thétitle(@oipotiaa (has Broparfoofing Hidtecufd HeEMBeatdR EMampl8cl® Bt starting 15from

Intermediate L5 ivideh5aoa R mnalinymepandd@n-difluoro-N'- hydroxybenzenecarboximidamide
(JRD-Fluoro, 41.31 mg; 0.24 mmol; 1.2 eq). The solvents were evaporated and the residue was dissolved
in DCM and Washed Wlth brlne Aqueous phase was extracted with DCM. Combined organic phases were
dried over M PPk : : e 5 HS4as purified by flash chromatography

(Si02: 10g; 20 Cyclohexane/EtOAc gradlent from 9§l—10 t|II 50/50) affording Example 39 as light pink solid.

1H NMR (DMSO-d6) 67.86-7.80 (m, 1H), 7.687 5 H), 7.36-7.26 (m, 2H), 7.20-7.15 (m, 2H), 4.13
(br s, 2H), 3.38 (br s, 4H), 2.36 (br s, 4H). LC/M8: 44 M-+Hr. HPLC (Method A) Rt 3.82 min (Purity:
98.4%). 25Example 40 : 4-T1-(2-f|uoropheny1)-4-[3-(2-meﬂ‘|10xypheny1)-1,2,4-oxadiazol-5-y11-1H-
1,2,3-triazol-5-vllpyridine  In a MW vial, Intermediate 17 (418.5 mg; 1.34 mmol; 1 eq.) was suspended
in ToludRe (4ThelfiteEORPRYAIOYSE PIAREIRE (SRrne REsayex RATCERS P INfgeredimadgSER 2. mmol; 1.1
eq.) 30was apldethiigmetd Dy potassuen2carpnoaiand)3.égngint. dasviated ds ablowhsohdW vial 145

was sealed 356 (e, MiSPRNRIAR WARRPALCSHIRABDC 100 Tip 1 dBe MY 7138 [Reiignymixiure was

cooled down to room témperature, diluted with DCM and washed with water and brlne The organic phase
was dried ov(éjrdM]g’Sbe9 Herdied: éﬁ(ﬂ*évﬁﬁoﬁﬁga éﬁ‘é?alﬂﬂ 6(:14a‘W<”EJ|I1 WP L AHd in isopropanol.
The resulting!#6lid(MAs)filtered(\dfor(RogtE e&rdple 40 as 5a white solid (416.2 mg; 75%). 1H NMR
(DMSO0+¢6) 6 8.75 (dd, J = 4.3; 1.7 Hz, 2H) 792(dt J=7.7;15Hz 1H), 7.84 (dd, J = 7.7; 1.7 Hz, 1H),

7.78-7.68 (m, 1 67,4 ), 7. . =7.5.9.9 Hz, 1H2 3.91 (s, 3H).
LC/MS: 415.3(=+t). P APt 195y TOERample 2
441-(2-fluorophenvl)-4-(3- pyr|d|n -4-v1-1,2,4- ofﬁa\ﬁ)l -5- v11 1H 12 3- triazol-5- yIIpyrldlne

_N.

NN
o
HO
Step 1: Ethyl 5-cyclopentyl-1-(2-fluorophenyl)-1H-1,2,3-triazole-4-carboxylate
DBU (2.99 ml; 20.06 mmol; 1.10 eq.) was dissolved in DMF (25 ml) and put under nitrogen
20  atmosphere. 3-Cyclopentyl-3-oxo-propionic acid ethyl ester (Pharmacore, 3.695 g; 20.06
mmol; 1.10 eq.) was added to the mixture and it was stirred for 15 min. Then a solution of 1-
azido-2-fluorobenzene, prepared according to Platz, M. S. et al. J. Org. Chem. 1989, 54,
5938-5945, (2.5 g; 18.23 mmol; 1 eq.) in DMF (5 mL) was added dropwise to the solution at
room temperature. The mixture was stirred at 90°C for 2 hours. Water (50 mL) was added to
25 the cooled reaction mixture and the aqueous layer was extracted with EtOAc (3 x 50 mL).
Combined organics were washed with water and brine, dried over MgSO, and concentrated

under vacuum affording the title compound as a yellow oil. It was used in the next step
without further purification. LC/MS (Method B): 304.2 (M+H)".

30  Step 2: 5-cyclopentyl-1-(2-fluorophenyl)-1H-1,2,3-triazole-4-carboxylic acid



The title compound was prepared following procedure described for Example 40, but starting from
Intermediate 17 (200 mg; 0.64 mmol; 1 eq.) and N'-hydroxypyridine-4-carboximidamide 15(96.6 mg; 0.70
mmol; 1.1 eq.). The resulting crude product was recpygtallized in iPr20/ACN/MeOH mixture 10/1/1,
affording Example 41 as white solid. 1H NMR: (DMSO-d6, 300MHz) 6 8.87 (dd, J = 4.6; 1.6 Hz, 2H), 8.77
(dd, J = 4.6; EBYHY CoEPenyr HBIueroriayy I ro bt zaiet-saeatey ebipiseq i §Em sy 57-7.47(m,
2H). LC/MS: @86rB4Matbd)eHwaCdibdetvain E R 88 INaOHP (1EymB S. 280 P 20 EExamp|8 4@ ). was
3-{5-[1-(2-flugraphany WPy ik nek StkhignB i 3ol niddrahe Anaad ﬁatjwamme%nd Sodium
salt of Intermediate 16 (91.87 mg; O.3%égmol; I::I'[t%o %%) was di ]s_bolved in arpgr%y rous 25 ACN (5 mL) under
nitrogen and' eagﬂgﬁlésng Mgsc‘%%sf A8 46 AL Sy En AHETRYRSYE r(éf'fsbﬁcﬁj.'f?ﬁ Pnol; 1.05
eq.) wasdisgtive vith AN §O0\samd pairriigcvid de@A dgwistd into) tHd e eoplitkshomagi¢ea@ion mixture
was stirred aly=4R6d fouith. riteLIrari&y réded- WyBidaxtmeohE¥arstetd ¢hied; BRI Gioind - hedinavas
dissoved in AGN.(4 Lang A4BTHE (LobLag

uzs Adgarlia e peacionmixiuie. [oe (paction was
slowly allowe warm up. ours the so E/ents were evaporated and the res?gue was taken into

anhydrous ABNIF2H YA Y (PiRviesT HResUHERLIOH WasSHREavsth iRatilruh 1550€% fdrad YARE The
solvents wereagvaipoatidedirgnic tiven seisitie @ Wass dathegei salidtéd-(20RN(DMTedprodoidtHaps 5&28acted with

DCM (?p??% )sT hlﬁ)sl:tqr@?.iﬂeg %‘}93%116,'%ﬁ?ffr.\ﬁ@][@n(‘i’lvgﬁ*ﬂf,?ﬁ’%ﬁi%‘hdﬁriﬂﬁ’ qinfdﬁ%fﬁ_g/ggﬁg%ﬁmd
evaprotated. The resulting crude product was purifie as romatograp i02: 10g;
cyclohexane)@?aoéc(%a?grﬁsf%m'@gwd"sih 'iéké“o{'\"ﬁtw é’\%%ﬁé%@'é‘té‘ﬂ@% ?rgégbropanol, affording
Example 42 as a white solid. 1H NMR: (DMSO-d6, 300MHz) 6 9.17 (dd, J = 2.3; 0.8 Hz, 1H), 8.85 (dd, J

= 4.9; 1.7 Hzjn1din &hiéhe(de, 51y diclrd o 1043241 261 h o &48,8- 84010,  harb R3(Hhr dox Vi adi® Hz, 1H),
7.79-7.60(m, 4H), 7.57-7.48(m, 2H). LC/MS: 3863 (M+H). HPLC (Method A) Pt 2.54 min (Purity: 97.1%).

Example 43 : 5-{5-[1-(2-fluorophenyl)-5-pyridi -1H-1,2,3-triazol-4-y11-1,2,4-
oxadiazol-3-v11-1H-indole 15 N/N,N
ﬂo
HO

15  Step 1: Ethyl 5-cyclopropyl-1-(2-fluorophenyl)-1H-1,2,3-triazole-4-carboxylate
DBU (2.99 ml; 20.06 mmol; 1.10 eq.) was dissolved in DMF (37.5 ml) and put under nitrogen
atmosphere. 3-Cyclopropyl-3-oxo-propionic acid ethyl ester (Betapharma, 3.132 g; 20.06
mmol; 1.10 eq.) was added to the mixture and it was stirred for 15 min. Then a solution of 1-
azido-2-fluorobenzene prepared according to Platz, M. S. et al. J. Org. Chem. 1989, 54,

20 5938-5945, (2.5 g; 18.23 mmol; 1 eq.) in DMF (5 mL) was added dropwise to the solution at
room temperature. Water (50 mL) was added to the cooled reaction mixture and the aqueous
layer was extracted with EtOAc (3 x 50 mL). Combined organics were washed with water and
brine, dried over MgSO,4 and concentrated under vacuum affording the title compound as a
brown oil. It was used in the next step without further purification. LC/MS (Method B): 276.1

25  (M+H)".

Step 2: 5-cyclopropyl-1-(2-fluorophenyl)-1H-1,2,3-triazole-4-carboxylic acid
Ethyl 5-cyclopropyl-1-(2-fluorophenyl)-1H-1,2,3-triazole-4-carboxylate, obtained in Step 1 as
described above was dissolved in EtOH and NaOH (18 ml; 5 M; 91.16 mmol; 5 eq.) was
30 added, the mixture wa stirred overnight at room temperature. Water (50 mL) was added and
the aqueous phase was washed with Et,O (2 x 50 mL). The aqueous layer was acidified to
pH 2 with HCI 5 N and extracted with EtOAc (2 x 50 mL). The combined organics were
washed with brine, dried over MgSO, and concentrated under vacuum affording
Intermediate 22 as a beige solid. "H-NMR (DMSO-ds, 300MHz) 5 13.19 (br s, 1H), 7.81-7.72



The title compound was prepared following procedure described for Example 40, but starting from
Intermediate 17 (200 mg; 0.64 mmol; 1 eq.) and Intermediate 20 (123.41 mg; 0.70 mmol; 1.10 eq.). The
resulting crude product was purified by flash chromatagraphy (Si02: 10g; cyclohexane/EtOAc gradient
from 90/10 till 30/70). It was then recrystallized from 20isopropanol, affording Example 43 as a off-white
solid. 1H NME(BMSER)%8 1. 56ks!-2t1Y, B 17(dH) $L% 534 (nHY e AP 18027 8o 3Hhh LHMS7 .92 (dt, 3 =
7.7; 1.6 Hz, 1Mgthed 8)7288. (niyI2HY), ARG MatH{od, HHRY, B786+vH GRuty,; DBIBAIC/MS: 424.3 (M+H); 422.3
(m-H). HPLC (Method A) Pt 3.72 min (Purity: 99.3%). 25Example 44 :
3-(2,5-difluorppéiemdixe-d314(fuarepienyh)sselrangthexvieinylynthhZe3d- figzok4-y11-12,4-oxadiazole

147 The§itlecc @%g}/gls prepared following procedure described for Example 13, but starting from
Interme mte‘f%%m‘g‘,‘o.B mmol; 1 eq) and 2,5-difluoro-N'- hydroxybenzenecarboximidamide

(JRD-Fluoro, 62 mg; 0.36 mmol; 1.2 eq.). The solventevaporated and the residue was dissolved in

DCM and washed with brine. Aqueous 5phase W&,Nex racted with DCM. Combined organic phases were
dried over MgS0O4, affording the crude product, which was purified by flash chromatography (Si02: 10g;
cyclohexane/EtOAc gradient from 90/10 to 3064). Thergsulting solid was recrystallized from iPrOH and
dried under vacuum, affording Example 44 as a white sglid. 1H NMR (DMSO-d6) 68.00-7.92 (m, 1H),
7.89-7.78 (m, 2H), 7.74-7.53 (m, 4H), 3.60 (t, J = 6.2 Hz, 2H), 3.39-3.31 10(m, 2H), 3.06 (s, 3H). LC/MS:
402.2 (M+H)step LOE(Weth@elvgrétinérg0-mire(Rbyityaf@arR%e)l) Eah itz ole-4-carboxylate
2-{541-(2-ugkaRLas D heHE 416151 A0 B0l Vi W AHIBRRS 1B pdkSThe tte
compound was reéaared fo,!Iowghge Iprocig_ re dgzscrlbed or ExamPIe 40, bglt startjgn frw rT%ntetrmedlate 17
(200 mg; 0.64"Hih 81 &Y 3'IREAIy dio @69%’ HoL 3R AFB S AR S (B8 By & of'1.1 eq.).
The restftingbrliderpredant WaRdtdide A9REEOM bad\Baheaalith esakavaasissrived MHE orgahic phase
was dried olvaw%ssae, Siﬂgat?Qtamﬁnw@maatecy|)Td?@xaw@l@ﬁéaﬁummdb@e,reqr%tal@,zeaidgom (
isopropanol, affordi 4 it solid. (D -d6, 300M -8.79(m,
1H), 8.76 (dﬁT%l’Eg;o ?%aﬁfa%ﬁid%gﬁﬁ'%"%%“ﬁ” fﬁ%%e?gq@gz}%%ﬂ%%‘g?p%#@g ?’ﬁ%f %é7.57-7.46
(m, 2H). LC/RAYISBERraomHATAREE eMERSEPAY PIaBatHAA abURi: by .3digurs. Water (30 mL)
Example46:3vs44d (@l tmnbpheixtié -5a(2 imedh ooareitted 1with-B1Q /3> t(tax 04t all )L -ORgdnics were

oxadiaz@-3-yllpyiddingin %rine, dried over MgSO, and concentrated under vacuum affording the title
compound as a brown oil. It was used in the next step without further purification. HPLC
(Method A) Rt 4.14 min (Purity: 86.6%).

Step 2: 1-(2-fluorophenyl)-5-(tetrahydrofuran-2-yl)-1H-1,2,3-triazole-4-carboxylic acid

20  Ethyl 1-(2-fluorophenyl)-5-(tetrahydrofuran-2-yl)-1H-1,2,3-triazole-4-carboxylate obtained in
Step 1 as described above was dissolved in EtOH (150 mL) and NaOH (8.75 ml; 5 M; 43.76
mmol; 5 eq.) was added. The reaction mixture was stirred at room temperature for 1 hour.
The mixture was diluted with water (30 mL), and washed with diethyl ether (2 x 40 mL). The
aqueous layer was acidified to pH 2 with HCI 5 N, and the product was extracted with EtOAc

25 (3 x 50 mL). Combined organic phases were washed with brine, dried over MgSQ, and
concentrated under vacuum affording Intermediate 23 as a brown oil. '"H-NMR (DMSO-d6,
300MHz) & 13.21 (br s, 1H), 7.76-7.68 (m, 2H), 7.52-7.42 (m, 2H), 5.56-5.51 (t, J= 7.10 Hz,
1H), 3.58-3.48 (m, 1H), 3.02-2.91 (m, 1H), 2.45-2.26 (m, 1H), 1.91-1.62 (m, 3H). HPLC
(Method A) Rt 3.10 min (Purity: 93.1 %).

30
Intermediate 24: 5-benzyl-1-(2-fluoropheny-1H-1,2 3-triazole-4-carboxylic acid




To a solution of Intermediate 18 (80 mg; 0.3 mmol) in anhydrous ACN (2 mL) was added 1-
ethy1-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (EDC) (80.5 mg; 0.42 mmol) followed by
N'-hydroxynicotinimidamide (Tyger, 49 mg; 0.36 mmef) in a MW vial. The mixture stirred at PT for 18 h.
Anhydrous pyridine (2 mL) was added. The reaction vessel was sealed 148 and heated at 150C for 15
min in a microwave reactor. This reaction was repeated and the two reactions were combined for workup.
The solvents were evaporated and H20 (10 mL ded, N he solid was removed by filtration, washed with
water, triturated with isopropanol and dried to give mphe 46 as an off-white solid. 1H NMR: (CDCI3,
400MHz) 69.42 (1H, d, 5J=1.5Hz), 8.79 (1 2,3= 5.1 1.5 Hz), 8.48 (1H, dt, 8.1, 2.0 Hz),
7.67-7.55(2H, m), 7.47 (1H, dd, J = 8.1, 5.1 Hz), 7.43-1,3 1, m), 3.65 (2H, t, J = 6.1 Hz), 3.37 (2H, t, J
= 6.1 Hz), 3.16 (3H, s). LC/MS (Method C): 367 (M+H). HPLC (Method F) Pt 3.19 min (Purity: 94.0%).
Example47: 3521 gefiibroptienii(Siiaemsyhéthy s $iiazolsseamsxulae 1-1,2 4-
10oxadiazol-8BuUipy3ding; ST anslitionoaddnieededisdwelliqAAMAY;10.3imemelpin ardeydiodgeACN (2 mL)
was added 1atﬁ$5%pkéé33d598m WJMB BYQ&@VRQGW“&%PX@E%%&T&? ie (EPTIE5E G2 mmob

followed by N roxynicotinimidamide ( mmol) in a via e 15 mixture stirred at

PT for 18 h. Arl fd‘er@ﬁa Féﬁﬂéo(@?ﬂ]"_‘j‘W&aaﬂ&d&f‘ﬁ%‘&?@é%tu%”x‘)@s‘é%?%?é%&%&fa’n%FH'S{&ed at 150C
for 15 min in fthershenzenavereptresebeerimgvertlavaio @tetehid the Exidud Wasdisstbe®4y,.DCM and

Wf?sf(ljed with wgﬁe%a@hd @rﬂﬁ}?ofhetééégﬂrft‘i@l@h%ﬁW?%@%ﬁ@égé%ﬂﬂﬂ@ W%@F}Qﬂhi&nﬂ& ass#fvaplo(;atfHd
arforaing a solid wnic Wsrluae WIN.ISO re pe wnlite Soll
NMR: (CDC%’%(S?\}H%)%%“B‘ Y HEP 8 IH ‘%)%?39 QP%%W%E@?{EP %e@ B62(2H, t, I=
7.1 Hz), 7.48°ppigddgagtiors mixiie 135yl WQZEWSSUG*ZH)/%)W@SQSX{@‘#%) vet@ﬁt@ﬁc é? iSC‘ff/M@L(Method C):
353 (M 1O H). ¢t ddMadipt & )Eie3ndghadnvfRuniserhd® Wne, dried over MgSO, and concentrated
Example48: %J&a.@é&H&ﬁ?QﬂﬁPMé 3 LRSI RN T %t%v%%gé%zﬂ'tﬁeyﬂéxt%p without

251,2,3-triazol-5-vllpyridine éi otassium carbonate, (123 mg; 0.74 mmol). The MW vial was sealed
and the susp@ﬁEF‘drﬁ’Wﬁgaﬂg'&tbﬁ/ ) fSrB)53 AN iMAHicrowave reactor. The reaction mixture was

cooled down to room temperature, diluted with DCM and washed with water and brine. The organic phase
was passed gtgp,@rgaogygnoptpmérgg@ng)wqgt@gg@mgago@@@igdn,_qhich was 5 triturated with

methan olid was dri 4 ff-white s d (2 79 1H NMR:
D13 00T S T R R - b7 o koo iP5, S8 (o).
7.21-7.15 (1Hesaybgdoakeve ves i ﬁﬁ)'vsda@ (@ﬂHsf}nE@R@S' (Bréensl 5:)V|4‘1%4@¢mm9>| RFE9Q WiRthod E) Rt
3.84 min (Pusidyed,A@nixbExagiecdBvernight at room temperature. Water (30 mL) was added and

3-(2-fluorophgavitiiadis GUCTARNGENEE i FISY QY S8, 1+ﬂela%§eoﬁ%% Aok ladididogadiazole
pH 2 with HCI 5 N and extracted with EtOAc (2 x 50 mL). The combined organics were

20 washed with brine, dried over MgSO, and concentrated under vacuum affording the title

compound as a yellow oil. It was taken up in petroleum ether and it was sonicated. The

suspension was filtered off, affording Intermediate 24 as a beige solid. "H-NMR (DMSO-ds,

300MHz) & 13.43 (br s, 1H), 7.74-7.69 (m, 1H), 7.64-7.58 (m, 1H), 7.53-7.42 (m, 2H), 7.22-

7.17 (m, 3H), 6.83-6.72 (m, 2H), 4.38 (s, 2H). LC/MS (Method B): 298.2 (M+H)". HPLC
25  (Method A) Rt 3.60 min (Purity: 92.7 %).

Intermediate 25: 1-(2-fluorophenyl)-5-(tetrahydro-2H-pyran-4-yl)-1H-1,2.3-triazole-4-

CL
NN

—

carboxylic acid

N

O
O HO

30 Step 1: Ethyl 1-(2-fluorophenyl)-5-(tetrahydro-2H-pyran-4-yl)-1H-1,2,3-triazole-4-carboxylate



To a solution of Intermediate 18 (80 mg; 0.3 mmol) in anhydrous ACN (2 mL) was added 1-
ethy1-3-(3-dimethylaminopropyl)carbodiimide hydrochloride ([DC) (80.5 mg; 0.42 mmol) 15 followed by
Intermediate 4 (55.5 mg; 0.36 mmol) in a MW vial. e mixture stirred at PT for 18 h. Anhydrous pyridine
(2 mL) was added. The reaction vessel was sealed and heated at 150C for 15 min in the microwave. This

reaction wastEHddtét Bh& freiis'rdaldishe WrsdiseatthiBdPMF WiRUB! PRE REIVEHES WEres8vaporated
and the solidatverss phitereateOweith- (eatahyarndpgapréydrodpintideed whyivestexdhtplend&eas ary@if-white solid.

1H NMR: (CCH 8> 20nAR0M1dZ 5)8v2 Etide @R i fitlrf: ahe? m)as?s%ﬁe%tﬁgr(%* i) Thée o -24 (4H, m),
3.65 (2H,t, J=6,1 H

6.1 Hz), 3.15 3H LC/ S (Method 384 (M+H). HPLC
(Method F) Ps[og.u%%r% &giﬂ?tg%@r?%zenelagggﬂaﬁg éﬁcor ng to Platz, M/I g et al) J. Org. Chel)n
5-[1-(2-fRiorolR§8n %4158 3GrréHo Xy rhexth§ 02 ol 2 sawidiy DM 19 1BL{owas added dropwise to the
Zﬁm?hOXY?@QMMBanr&UWBm}@&@l@re ¥8e @&%ﬂinﬁxtﬁ«% gk id6drafmobl 1ergivR rxamyiie (zi@)as an
off-white soli I , 1.55-7.49
(1H, m), 7.42" Vﬁéfz?’}? Qj@i%%’ag 255\"‘ %é%%%"% %3&%&”% ‘%’9 qﬁfﬁ ‘i_@ﬂi\% (Method C):
382 (M+H). I-WF'*I)_CPG{?i@tH ‘Pfﬁf‘ﬂ%'%emweﬁﬁu‘ﬁﬁh% ‘Q%) 10.1 b””e dried over MgSO; and
Example51:4dnbd@+Htenropdeatind Sidraribehabeygaimepuihe b2 #yekad iz o 1bas LisetHin the next

1,2,3-trigyol- ?fé’ﬂ'WtHglﬁ%nHérapmﬁﬁé&YMﬁVﬁ’C‘/Rﬁé eﬂygfﬂg@g atgold (q\gp,q mg; 0.67 mmol) was suspended in
toluene (2 mL) 10 and N'-hydroxy-3- methoxyben2|m|dam|de (Aurora 111 mg; 0.67 mmol) was added

followed by potassium carbonate (102 mg; 0.74 mmol). The MW vial was sealed and the suspension was
heated to 188€H@: I5(ZiHorPhbervyAckidatravaIfeAn 2y eocted dbiwnig-tirneladnipdtdieadiuted with DCM
and washed rip water amdzbmirwoﬂﬁéaw;gqmﬁdhbasﬁzw@@wﬁ?@lihitotmhtaézmmmaﬂk&zyf&weand
evaporated affordin I|d wh| rated Wlt pa The was ive
Example 51 aé?gﬂeof e Sglld% 1%&1‘?\%&%%%\@% g%ggza ?gH a(?ﬂ ga ,ﬁ}sﬁﬁng)ﬂ
7.71-7.88(1HRY’ 3. 891)7'@& Fdipdrip e polytian M#Pﬁﬁs'”?dz%‘ "Pam {@RPSTRIUTe fer 21Ut RS 3, 2.6 Hz),
3.87 (3H, s). BCMS (stethioddy theSr(pdutendHPLaS (Metieddith Et.B.69 xB0 (Rrifihedaq88ous20Example
52: 4-(1-(2-flugrarPgoyblaftd343- QﬂeﬂqWW'mVHpﬁWLx%%éoOW@@A% 31 40 mL). The

1H-1,2,3-triazol- Sgﬁlé ridine In a microwave vial, Intermediate 17 (809 mg; 0.67 mmol) was suspended

in toluene (2RI} Rﬁqﬁéd‘f‘éﬁrg 27099 Wil g i) e Meaea ?dlf’ov?féf&?%‘&fﬁ%éﬁﬂ?ﬁ carbonate
(123 25 mg; LezdumraingThe NIwogrmbaus sisatebireial dile lSweseaktoNUR AR Prittied ToetiB@Mdr 25 min in a

microwage r%@ﬁtéuteala%miQﬂdﬂﬂ?@@ummwagawwwmmmmmwﬁmw%;t&a@ vatPCM and

washed with waﬁ?r T§]|e7o7rg nI(‘ZH assi g%up 1 |§ égt an g%rg affording a
solid which was triturated w isoprop a |ve xam as an off-white solid.
1H NMR: (CBT13H3001ER9 6 m@H) 551,50 (m 2H) LC/MS ethod B): 750 1 (M+H) HPLC

(Method A) Rt 2.66 min (Purity: 99.1 %).

25 Intermediate 26: 1-(2-fluorophenyl)-5-isopropyl-1H-1,2,3-triazole-4-carboxylic acid

CL
NN

—

N

O
HO

Step 1: Ethyl 1-(2-fluorophenyl)-5-isopropyl-1H-1,2,3-triazole-4-carboxylate
DBU (3.6 ml; 24.07 mmol; 1.10 eq.) was dissolved in DMF (45 ml) and put under nitrogen
atmosphere. Ethyl isobutyrylacetate (Aldrich, 3.807 g; 24.07 mmol; 1.10 eq.) was added to
30 the mixture and it was stirred for 15 min. Then a solution of 1-azido-2-fluorobenzene,
prepared according to Platz, M. S. et al. J. Org. Chem. 1989, 54, 5938-5945, (3 g; 21.858
mmol; 1 eq.) in DMF (10 mL) was added dropwise to the solution at room temperature. The
reaction mixture was stirred at 70°C for 5 hours. Water (80 mL) was added to the reaction
mixture. The aqueous layer was extracted with EtOAc (2 x 100 mL). Combined organics



151 8.73(2H, m, 2), 8.70 (1H, t, J= 1.5 Hz), 8.38 (1H, dt, J = 7.6, 1.5 Hz), 8.12 (1H, dt, J = 8.1, 1.5 Hz),
7.73 (1H,t,J = 8.1 Hz), 7.66-7.55 (2H, m), 7.42-7.35 (3H, m), 7.23-7.17 (1H, m), 3.12 (3H, s); LC/MS
(Method C): 463 (M+H). HPLC (Method F) Pt 3.25 i (Purity: 96.5%). 5SExample 53:
3-(2-fluorophenv1)-541-(2-fluorophenv1)-5-(tetrahydrofuran-2-v1)-1H-12,3- triazol-4-y11-1,2,4-oxadiazole
The title comPBGEHARIES MEPEF G ORIy THEARUR Y BPE 6B3E GRRF RYPIELAPHAE APU WK R]ing from
Intermediateti8 (16GamypOnd amzobraunad dittermesliadeddin id magt, Sep2witimol )futiBeo myinicaiicample 53 as
an off-white $@lighslitMERB(ICREBNMQPMHZ) 68.17 (1H, td, J= 7.4, 1.8 Hz), 7.60-7.47 (3H, m), 7.37-7.20
(4H, m), 5.54 (1H, t, J= 7.9 Hz), 3.73 (1H, td, J= 7.7, 5.5 Hz), 3.52-3.42 (1H, m), 2.57-2.46 (1H, m),
2.16-2.03 (1H, m), 2.02-1.88 (2H, m); LC/MS (Method C): 396 (M + H). HPLC (Method F) Pt 3.94 min
(Purity: gis.g%t)e_plgE:k-ézrfm@r@zhenyl)-S-isopropyl-1H-1,2,3-triazo|e-4-carboxy|ic acid
3-{5-1-1-(2-flegrpphennddpHiatiabysspfosant 8-, 213 bR, 3-tHazal Aty 1 dbldndd oxadiag ol -3wlipyridine
The title compoun repared followijn roc described,for. le 47, but,starting from
Intermediate%ei%(i%ef\éy %%g&gg/%rﬁrﬁg%h/r% ﬁ-%%éﬁoafyoﬁﬁ:%@ﬁli |d£rg%dewﬁfr;¥?§r@%%%’ r%ge;qd. Smmol), to
give Exampl@8hoahofaltine dbMEs18imetIRt [eonCRNRRIBMESVerad: (Matead!P=2.h g9 Hz), 8.78
(1H, dd, J = 4®iell. ToHzg, rBiddrélahddit, Was Wdshk® with) ELO4Z X5 20RH 1) TRedA8q(Euudtgedwas9, 4.8, 0.8
H2), 7.4% 7. 2868 Hedb DA LHE 5 &Ry 3:dhékd, i IEdA B3Hob %@E e Srlbinke H2),
2.60-2.49 (1H, m), 2.19-1.91 (3H, m). LC/MS (Method C): 379 (M + H?. HPLC (Method F) Pt 3.43 min
(Purity: 98 1 .aﬁgsl\@edvgﬁéﬁdlv:vl{ﬁﬁ)_rmtyﬁine over MgS0O, and concentrated under vacuum giving
44511-(2-fludnepitle spmpsupgragia-drgyn -t wa-takerolu by peitoRumostheiare| Soplipsissrfipringcarboxylate
The title compeatitbwas e paseiddanwing-khero(osesbue, depnrivgdsias Bxapirie1d, pigb-p garting from
Intermediate 52 (179.mg; 7 I ' tion,w. rformed f i d.the reaction mixtures
were combin@i é)ﬁrgngﬁ(ggés'zj&\%ﬁﬁe}tﬁ%?n%ﬁéﬁﬁ ’aéléagq gvifgtﬁocﬂg?ﬁ?ﬁﬁ% 6%?8§ MHz) 68.68
(2H, dd!3 = &) YGNEMetBedBE 2901 (Mt 38 LHMethed ABR 31 &mip Brityn9/£.20-7.14 (1H, m), 4.11
(2H, m), 3.07-2.89 (3H, m), 2.02 (2H, d, J = 13.3 Hz), 1.85-1.73 (2H, m), 1.47 (9H, s). LC/MS (Method C):
492 (M + H)'Intermediate 27: 4-Jamino(hydroxyimino)methyllbenzamide

NH

2
Pz
HO\N
NH,

O

To a solution of 4-cyanobenzamide (512 mg; 3.93 mmol) in abs. EtOH (3 mL) was added
20  hydroxylamine (0.8 mL; 12 mmol) (50% in water) and the mixture was heated to 78°C for 18

hours. The mixture was poured into a crystallizing dish and the solvent allowed to evaporate.

The residue was washed with copious amounts of EtOAc, dry MeOH and dry MeCN which

was filtered through a hydrophobic frit and the solvent removed in vacuo. Intermediate 27

was isolated as a yellow solid (513 mg; 79%). 'H NMR: (DMSO-dg, 400MHz) & 9.81 (1H, s),
25 8.01(1H,s), 7.89 (2H, d, J=8.2 Hz), 7.77 (2H, d, J = 8.2 Hz), 7.40 (1H, s), 5.91 (2H, s).

Intermediate 28: tert-butyl {4-[amino(hydroxyimino)methyl]benzyllcarbamate
NH

2
HO. =
O

)

Step 1: tert-butyl 4-cyanobenzylcarbamate
30 To a solution of 4-cyanobenzylamine hydrochloride (1.05 g; 6.25 mmol) in water (10 mL) was
added sodium hydroxide (0.75 g; 18.75 mmol) and di-tert-butyldicarbonate (1.49 g; 6.87



10HPLC (Method F) Pt 3.67 min (Purity: 95.3%).
Step2:411-(2-fluorophenyl)-4-(3-piperidin-4-y1-1,2,4-oxadiazol-5-y1)-1 H-1,2,3-triazol-5- yllpyridine
hydrochloride To a suspension of tert-butyl 3
4-(5-(1-(2-fluorophenyl)-5-(pyridin-4-y1)-1H-1,2,3-triazol-4-y1)- o .
1,2,4-oxadia%ﬂ@)ﬂﬂﬂb%ﬂﬂﬁﬁé-elw@érﬂﬁﬁﬂé?é,1gﬁ‘f%HF?ea he Ve EYILTHTY; b S FtRAT IS IMeOH (30
mL) was addiecaH&dUBrvbvao atl4oamdahésnhiditreTivasiteeedegh@irOw@sasdiateduas. al veitsobodat was

removed in vacuo Aligreing gl SRmBAL5: WbIe PQld (162 Mo PEBRAH N dRYSO-do,
400MHz) 69.38-9.36 (14, m), 9.26-9.24 (1H, m). 8,88 (2H, d, J = 5.4 HZ), 7.94-7.84 (3H, m), 7.76-7.69

(1H, m), 7.554 246 (b8 $7 324843 7 B3t 15h)! 3082 g, 1= 11.1 Hz), 2.14 (2H, d, J = 13.8 H2),
2.04-1.96 (2H, m). LC/MS (Method C): 392 (M 20+ H). HPLC (Method E) Pt 2.14 min (Purity: 97.5%).
Steps:414134k o U BRI oA wadeab Robalshcidsiatopheny1)-1 H-1.23
riazol-5-yllpyridine To a suspension o . : .

5-(1-(2-fluorc))l|£) ey 1528 Ry Piaea R E R 13 D8 Aoy e B riefin- 4. 55U akidsble
hydrochloridétastaitien sty 2-qrambapziicabantaie!) i DL M8 ming 28 ohs'agaagdiate 28
diisopropylethylawiite 322 MH-NUR:nowEDamd Aacsiy-gBlorsde (L8 L7.6426maal)=a8. 0GaNd 4be mixture
was stirygd for 20 min .Jhe mixiure was gdi ' M, (3,0 dire it rated sodium
hydroge'x-ﬁ ca ll:i)ﬁhg:ge _(%(t)ar%n_‘ﬁ’. ?%2 g&ug(\;ﬁ% Ig)t}(ﬂ%g \Ea)%”}egx{?agétse?d;‘\i\ﬁﬁ;| I[\}/I eS_XQ%g'rﬁ ’ )?'%ag%kgmbined
organics werd-dried (Mg504) and the solvent removed in vacuo. The residue was purified by flash
chromatography on a Biotage 25+S 30 column, eluting with petrol containing increasing amounts of
E10AC 10 give Fxample 5565 2w kb AR (TGI3AQOMER) fiBH92H. d. J= 4.9 H2), 7.62-7.52
(2H, m), 7.41-7.25 (3H, m), 7.17 (IH, t, J= 9.0 Hz), 4.52 (1H, d, J= 13.5 Hz), 3.87(1H, d, J= 13.4 Hz),
3.31- 153 3.19 (1H, m), 3.12 (1H, tt, J= 1O.|§3| 3.9|H2), 2.98-2.82(1H, m), 2.16-2.04(4H, m), 1.93-1.69 (3H,
m). LC/MS (Method C): 434 (M + H). HPLC (Mstho t 2.79 min (Purity: 92.5%).  Example 56:
4-{541-(2-fluorophenyl)-5-(tetrahydrofuran-2-?,(1)- xadtizol-3-vllpyridine  The title compound was
prepared following the procedure described for Exampl@%?, but starting from Intermediate 23 (166 mg;
0.6 mmol) and N'-hydroxyisonicotinimidamide (Flrochem, 98 mg; 0.72 mmol), to give Example 56 as an
off-whit&solidha ffIRIMRPASTSCYSS RrERTENMAIDYENG. B2 presederedesgribed BHRYCEI08iI 18R WYY = 4.5, 1.6
Hz), 7.65-7.584@hY fion 4-39ancde(2eha®n)ifdnaBideH7 17 IJrg7 BHE DI}, Ad YivetthtdmédBate 299,
356-340(0H, o G249 (W TAVRASEL Bl () 1o 7k of 85ty - M AMptaR): 379 (v +
H). HPLC (Method F) Pt 3.43 min (Purity: 95.8%).
15ExampIe5§:%zr(]?-"dz-sﬁuorophenvl)-443-(4-methoxyphenvl)-l,2,4-oxadiazol-5-v11-1H-

20 Intermediate 30: N'-hydroxy-1H-indazole-5-carboximidamide

HO\IN
HoN \
N
H
Step 1: 1H-indazole-5-carbonitrile

1H-5-bromoindazole (400 mg; 2.02 mmol), Pdy(dba)s (79 mg; 009 mmol), S-Phos (89 mg; 0.2
mmol), Zn(CN), (300 mg; 2.5 mmol) were dissolved in DMF/H,O (10 mL, 99:1 v/v) in a

25 microwave vial. The solution was degassed with N, for 10 min before being capped and
heated in the microwave reactor for 30 min at 150°C. Once complete, the reaction was
diluted with 1 N NaOH (40 mL) and EtOAc (100 mL). The EtOAc layer was removed, dried
over MgSQ,, filtered, and the solvent removed in vacuo. The residue was purified by flash
chromatography (silica, 20 g; 5—40% EtOAc/hexanes) to give the title compound as a white

30 solid (251 mg; 86%). 'H NMR: (CDCls, 400MHz) & 10.46 (1H, br s), 8.20 (2H, d, J = 8.34 Hz),
7.61 (2H, s).



1,2,3-triazol-5-vllpyridine  The title compound was prepared following the procedure described for
Example Si, but starting fromintermediate 53 (209 mg; 0.67 mmol) and N'-hydroxy-4- 20
methoxybenzimidamide (Acros; 122 mg; 0.74 mmolj4ip give Example 57 as a light brown solid. 1H NMR:
(CDCI3, 400MHz) 6 8.49 (1H, ddd, J=4.8, 1.7, 1.0 Hz), 8.10-8.05 (2H, m), 7.99 (1H, dt, J= 7.9, 1.0 Hz),
7.89-7.81 (1I31GR R N7ey ity iH-¥adlazgle5Eaibgximisamides (11, m), 7.37-7.32 (2H, m), 7.13-7.05 (1H, m),
7.02-6.97 (2Ahen)t S8 (8khds\as@fivtErél étiwdnG thé photetitréi)estRbhad (detbeych B)iRE281bmin (Purity:
90.7%). 25 Js%ﬂd“ﬁ&m%m%%%@%\%%wﬂﬂé z@éq%gwmetmrwpc@&%@%@%sq fag %mmple 47, but

starting from Intermediate 24 (178 m 0.6 mmol) and Intermediate 4 mol), to give

Example 58 4 BHIHAE §%ﬁcPaiT=| f—‘es‘et"b AMBotMZ 6% QBOé‘fHZ)té qﬁ“? W5 £8Y, 7.60-7.49
(2H, m), ¥ .33TH19)(581 3r(),H7 . 46-F BN (BHs ¥, 76. 9046 B6 (2BL8rhip) 47353 (AH, S). J.€ﬂ\/$8-|¢|§/,lét.ﬂed C): 416
(M + H). HPLG{(Methefh& )it flobom iy (Rt 9481 (RasPIe) R = 3.24 min (Purity 90.6%).
3-(2-fluorophenvl)-541-(2-fluorophenvl)-5-(tetrahydro-2H-pyran-4-v1)-1H1,2,3-triazol-4-y11-1,2,4-oxadia
zole 10 The title compound Was prepared foIIowmg the procedure described for Example 47, but
starting fromIAgsrheE ik \al LY 4 e addtediate 4 (111 mg; 0.72 mmol), to give
Example 59 as a whlte SO|Id 1H NMR (CDCI3 4OOMHz) 6 8.26-8.18 (1H, m), 7.71- 7.64 (1H, m),
7.58-7.50 (2H, m), 7.49-7.26 (4H, m), 4.04 (2H, dd, {7 11.6, 4.2 Hz), 3.42(3H, 15t, J= 11.9 Hz), 2.44-2.31
(2H, m), 1.66 (2H, d, J= 12.8 Hz). LC/MS (Meth@d Cl 419 (M +

W,

10
To a solution of 2-furonitrile (Avocado; 366 mg; 3.94 mmol), in abs. EtOH (7 mL) was added

hydroxylamine (5 ml; 20 mmol) (50% in water) and the mixture was heated to 78 °C for 18
hours. Brine (30 mL) was added and the EtOH removed in vacuo. The solid formed was
removed by filtration, washed with water and dried to give Intermediate 31 as a colourless

15 oil (413 mg; 83%). 'H NMR: (CDCls;, 400MHz) & 8.24 (1H, s), 7.45 (1H, d, J = 1.7 Hz), 6.75
(1H, d, 3 = 3.5 Hz), 6.45 (1H, dd, J = 3.5, 1.8 Hz), 4.97 (2H, s).

Intermediate 32: N'-hydroxy-4-(hydroxymethyl)benzenecarboximidamide
NH

2
HO\N/
OH

20  The title compound was prepared following the procedure described for Intermediate 27, but

starting from 4-(hydroxymethyl)benzonitrile (1.03 g; 7.74 mmol), to give Intermediate 32 as
a white solid (1.15 g; 89%). 'H NMR: (DMSO-dg, 400MHz) & 9.58 (1H, s), 7.70-7.62 (2H, m),
7.34 (2H, d, 3 =8.1 Hz), 5.79 (2H, s), 5.23 (1H, t, 3 = 5.6 Hz), 4.54 (2H, d, J = 5.6 Hz).

25 Intermediate 33: N'-hydroxy-3-(hydroxymethyl)benzenecarboximidamide
NH

2

The title compound was prepared following the procedure described for Intermediate 27, but

starting from 3-(hydroxymethyl)benzonitrile (8.43 g; 63.38 mmol), to give Intermediate 33 as
a white solid (9.15 g; 86%). '"H NMR: (DMSO-ds, 400MHz) & 9.63 (1H, s), 7.67 (1H, s), 7.58-

30 7.54 (1H, m), 7.35 (2H, d, J = 4.7 Hz), 5.82 (2H, s), 5.27 (1H, t, J = 5.7 Hz), 4.54 (2H, d, J =
5.7 Hz).



H). HPLC (Method F) Pt 3.68 min (Purity: 99.3%).
Example60:4-(3-{5-[1-(2-fluorophemil)-5-pyridin-4-y1-1H-1,2,3-triazol-4-y11-1,2,4-
oxadiazol-3-vllbenzyllmorpholine  The title compoyiyl was prepared following the procedure described
for Example 52, but startm from Intermedlate 17 (209 mg 0.67 mmol) and N'-hydroxy-3-
(morpholinordBAHRSERS Rt nd AN @ FUNIEABIS €0 give Example 60 as an off-white solid.
1H NMR: (CDCI3, 400MHz) 6 8. 74 8. 70 (2H m), 8\189 (1H, s), 7.98(1H, d, J= 155 7.6 Hz), 7.65-7.49 (3H,
m), 7.45 (1H, t, J = 7.6 Hz), 7.40-7.35 (3H, ntjo7, OH 9.6 Hz), 3.72 (4H, t, J = 4.5 Hz), 3.56 (2H,
S), 2.47 (4H, t, J = 4.5 Hz); LC/MS (Method C): 484 ( ). HPLC (Method F) Pt 3.44 min (Purity: 98.1%)
5Example61:4-(1-(2-fluorophenvl)-4-{343-(1H-1,2,4-triazol-1-vimethyl)phenv11-12,4-
oxadiazol-5-yhé-fltd-dohSotid zak-Spydnapd donewihg aHit lerasianpe Wedcvitas! poe pased dollowary sbe procedure

described for Eﬁﬂ@?ﬁ&#&h%‘!& QH}QJ#ER@ R egiE A ?98 W Q@i Tungl anddatgrmediate 41
(161 mg; 0.74 10 mmol \Sr]!\j‘s@ xample 61 as an off-white solid (221 mg; 71%). 1H NMR: QCDCIS

400MHZY 6 s59Udg N Tr(#PNhiz8 B H Hi s)=2-#%( H*z)3)87o%0(1|3|6 §JHsmb(11P-4)!07.64-7.53
(2H, m), 7.5XZAHn}, 61898 THZH, M B 7BRKREY, M), 7.36-7.33 (2H, m), 7.19 (1H, t, J = 9.6 Hz), 5.42 (2H,
s); LC/MS (Method C): 466 (M+H). HPLC (Method F) Pt 3.09 min (Purity: 97.6%). 15 Example 62:
3-(2,5- dlfluorophen 1)-5- 1 2- fluorophen 1) -5-(tetrahydro-2H-pyran-4-y1)-
1H123tr|a"a =0 L Oyl |U - ') VYOIOXVOENZE ‘-..:_0 d
described for Example 47 but 20 starting from Interme

2,5-difluoro-N'-hydroxybenzimidamide (JRD-Fli8rgéhemtsal, 123 mg; 0.72 mmol), to give Example 62 as
a white solid. 1H NMR: (CDCI3, 400MHz) 6 7.94-7.89(t ), 7.71-7.64(1H, m), 7.52 (1H, td, J= 7.5, 1.8
Hz), 7.46- 7.36 (2H, m), 7.27-7.20 (2H, m), 4.04 (2H, dd,| = 11.7, 4.3 Hz), 3.47-3.36 (3H, m), 2.32 (2H,
qd, J=12.5, 4.4 Hz), 1.70-1.62 (2H, m). LC/MS (Method C) 428 (M + H). HPLC (Method F) 25Pt 3.78 min
(Purity:190.4%e titlBScompound was prepared following the procedure described for Intermediate 31, but

ffowing the procedure
ite 25 (174 mg; 0.6 mmol) and

starting from 2-bromo-5-fluorobenzonitrile (1.03 g; 5.15 mmol), to give Intermediate 35 as a
white solid (1.05 g; 88%). "H NMR: (DMSO-dg, 400MHz) § 9.57 (1H, s), 7.71 (1H, dd, J = 8.4,
5.3 Hz), 7.34-7.22 (2H, m), 5.89 (2H, s).

15 Intermediate 36: 1-acetyl-N'-hydroxyindoline-5-carboximidamide

NH,
HO. =
)
O

Step 1: 1-acetoylindoline-5-carbonitrile
A solution of 1-(5-aminoindolin-1-yl)ethanone (Aldrich, 865 mg; 4.91 mmol) in HCI (2.1 M,
2.95 mL) was treated with sodium nitrite (358 mg; 5.18 mmol) and the mixture was stirred at
20  0°C for 3 hours. The solution was neutralized with sodium carbonate (3.12 g; 29.43 mmol)
and the resulting mixture was added to a suspension of sodium cyanide (519 mg; 10.6 mmol)
and copper cyanide (467 mg; 5.21 mmol) in water (4 mL) at 0°C. The resulting suspension
was heated to 50°C, stirred for 30 minutes, cooled to 0°C and the precipitated solid was
collected by filtration. The collected solid was recrystallised from aqueous acetonitrile to give
25  the title compound as a brown solid. '"H NMR: (DMSO-ds, 400MHz) & 8.16 (1H, d, J = 8.3
Hz), 7.72-7.62 (2H, m), 4.23-4.11 (2H, m), 2.54 (3H, t, J = 2.1 Hz), 2.23 (3H, s).

Step 2: 1-acetyl-N'-hydroxyindoline-5-carboximidamide



Example 63: 3-(2,5-difluorophenyl)-5-[1-(2-fluoropheny1)-5-isopropyl-1H-1,2,3-triazol-4-
v11-1,2,4-oxadiazole The title compound was prepared following the procedure described for Example
47, but 5 starting from Intermediate 26 (149 mg; 0.6,4ygnol) and 2,5-difluoro-N'-hydroxybenzimidamide
(JRD-Fluorochemical, 123 mg; 0.72 mmol), to give Example 63 as a white solid. 1H NMR: (CDCIS3,
400MHz) 6 795 W'%Q?I‘FPOHW)‘?"YW“PF@I%W”?M”Q 189 piqqedyreydescgbaddan hyteymedigta 3 (At my),
7.26-7.20 (2I<tanting3rdib-3-3&(Gytin dul)nd-31Bafbbhitdle] obiainétzh BEeMMS(Eetnd 69:ri386I M givd). HPLC

(Method F) Phﬁeﬂrﬁ’emglépb'%’a%%’o%r{oéoﬂ@ H NMR: (DMSO-ds, 400MHz) 5 9.50 (1H, s), 8.02 (
Example64:4- {5418I§_Efluorophenv1% ﬁlnérl in-4-v1- H 1,2,3-triazol-4-v11-1,2,4- oxadlazol BQ/II phenol

OH To a solutiof %Jrﬁﬁlé%Ssél Hodhd m%b'%h ?o?ﬁé?n'é @ rﬁLf\f\%’é 80‘31&? E\I@E)S:S(i 0 15 mg;
2.1 mmdi) ari@he. hixtBehpatad @-66) -5 Hdetrod e 22attonHyasibue idettdi) Riel@ddition of
aqueous 2M KR it 2ssignificant precipitate was observed. The mixture was allowed to stir for 1 hour
and stand for 18 hours and the solid removed by filtration and dried to give Example 64 as a white solid.
1H NMR: (CDCI3, 400MHz) 6 10.19 (1H, s), 8.72-8.69 (2H, m), 7.87 (1H, td, J = 7.6, 1.5 Hz), 7.82-7.77
(2H, m), 7.72-7.65 (1H, m), 7.58-7.54 (2H, 20m), 7.47 (2H, t, J = 8.6 Hz), 6.95-6.90 (2H, m); LC/MS
(Method C): 401 (M+H). HPLC (Method F) Pt 3.05 min (Purity: 97.1%). 157 To a solution of Intermediate

11 (75%9 0, tE%‘é’d)ai{?e%'?thh PR M% H]{'epé( cﬁlggg Wfioline-7- carbOX|m|dam|de
ethy1-3-(3- dl_ﬂTl—M‘_‘_d_ﬂﬁﬁme ylaminopropyT)Carbodiimide hydrochioride ma; mmol) followed by

Intermediate 20 (63 mg; 0.36 mmol) in a MW vial. NPhe mixture stirred at PT for 5 18 h. Anhydrous

pyridine (2 mL) was added. The reaction velSentva edand heated at 150C for 15 minin a
microwave reactor. This reaction was performed tw Zombined reaction mixtures were evaporated
and H20 (10 mL) and DCM (10 mL) added. The mixture was passed through a hydrophobic frit and the
solvent remol/R| ilF\RRIRPUNA QVASHERRETRALIRIVNE ANBPIRESH YR IR REIBR Aphi (SHP BRIaGE 248+5 column,

eluting with pedrohgofméaining, 3D tstcreastigp anmalnés7 afdtionicito ¢ivee Exadpie 6nal,ato offiwhite solid.

LHNMR: (C%?éﬁné‘&’QM'é%)aé i3 é%»%'ioﬁa (.18 élbb ﬂfﬁr R, %Jﬂnéiﬁiue zd%nﬁrg} Ao (£p-7-59 (2H,

m), 7.52 (1H, d é ’\% Hz), 6.7 1H, m 504(2H s),
3.32 (3P s). chm?s,(we@h dé)o *3'9&( iﬁ)” @E@Zmuiheodm PP é*@?ﬁﬁ% @latly 389 699 515 Example
66: 2-[1-(2-laca®i2IdNy 1) <463-ByJiciTal @i, I, 21 4- Gxeattiaz GICBMS (MelhABayia8aI B HpYHTIRELC

(Method H) Rt 9.30 min (Purity: 88.3%).

Intermediate 38: 2-ethyl-N'-hydroxy-1,2.3.,4-tetrahydroisoquinoline-7-carboximidamide

HO\[\l
caven
20

Step 1: 2-ethyl-1,2,3,4-tetrahydroisoquinoline-7-carbonitrile

To a solution of 1,2,3,4-tetrahydroisoquinoline-7-carbonitrile (ABCR; 500 mg; 3.16 mmol) in
MeOH (5 mL) at 0°C was added acetaldehyde (0.51 mL, 8.91 mmol) and acetic acid (5 uL)
and the resulting mixture was stirred for 1 hour. Sodium cyanoborohydride (218 mg; 3.47

25 mmol) was added and the mixture was stirred for 5 hours and diluted with DCM (100 mL) and
water (20 mL). The aqueous layer was extracted with DCM (3 x 20 mL), the combined
organics were dried (MgSQO,) and the solvent was removed in vacuo. The residue was
purified by flash chromatography on a Biotage 25+M column, eluting with petrol containing
increasing amounts of EtOAc to give the title compound as a brown oil. '"H NMR: (CDCls,

30 400MHz) 6 7.39 (1H, d, J = 8.0 Hz), 7.33 (1H, s), 7.19 (1H, d, J = 8.0 Hz), 3.62 (2H, s), 2.99-
2.90 (2H, m), 2.77-2.70 (2H, m), 2.66-2.54 (2H, m), 1.19 (3H, t, J = 7.2 Hz).

Step 2: 2-ethyl-N'-hydroxy-1,2,3,4-tetrahydroisoquinoline-7-carboximidamide



20The title compound was prepared following the procedure described for Example 51, but starting from
Intermediate 53 (187 mg; 0.67 mmol) and N'-hydroxyisonicotinimidamide (Flrochem, 98.7 mg; 0.72
mmol), to give Example 66 as a light brown solid. 1k{MMR: (CDCI3, 400MHz) 6 8.82-8.78 (2H, m), 8.52
(1H, d, J= 4.8 Hz), 7.99-7.85 (4H, m), 7.72-7.66 (1H, m), 7.54-7.46 (1H, m), 7.42-7.32 (2H, m), 7.12 (1H,
t, J= 9.2 Hz).The isscamemisd ves Psgrsediclowingibe erorfatip deribies. o7 Inter (FRYRYE 85 24%). 158
Example67: Ztadi{@-fivonopheimyi 1)) 213 3-(@rahgtiaxypliesiyt) 7t cardeoitddial@sh 5+yd1-187 mmol),
1,2,3-triazol-BpyMRyaicingep T eol|G-CRAPBRALITG WS BYSASHSF fall%mgh?g%,\fmﬁ%ﬁad&%@@ed for

n

Example 51, but 5 starting from Intermediate 53 (187 mg; 0.67 mmol) a "-hydroxy-2-
methoxyben AN s S B 12 ol o e A AE 0 B 3 neEbiRd. 1H NIR:

(CDCI3, 200M56z(261 3: 1 2(8642 A8 d20~2), @, 138.60Q2HZz)n B 2.86¢2M9 2H J=) 7171 6L I0HBHBO(1H, dt, J= 7.9,
1.1 Hz), 7.85 (1H, td, J= 7.8, 1.8 Hz), 7.70(1H, td, J= 7.6, 1.7 Hz), 7.52-7.44 (2H, m), 7.36-7.29 (2H, m),
7.13-7.05 (3H, m), 3.99 (3H, s). LC/MS 10(Method C): 415 (M + H). HPLC (Method F) Pt 3.62 min (Purity:
97.3%). Example68:5-1-1-(2-fluorophenyl)-5-(methoxymethyl)-1H-1,2,3-triazol-4-v11-343-
(methylsulfonyl)pheny11-1,2,4-oxadiazole 15The title compound was prepared following the procedure
described for Example 65, with two identical reactions combined for workup, but starting from
Intermegate, 11, (7R 41ge 33 IUBON A0 URINRAIBIR 48 L4709 Q43R o). Purification by preparative
HPLC gave EXxample 68 as a white solid. . : Z .78-8.76 (1H, m), 8.53-8.48 (1H,
m), 8.16-8.12 (1H, m), 7.77 (1H, t, J = 7.6 Hz), 7.66,7.59 %H,fm), 7.43-7.34 (2H, m), 4.99 20(2H, s), 3.31
(3H, s), 3.14 (3H, s); LC/MS (Method C): 4380(M+H). HPL&G (Method F) Pt 3.29 min (Purity: 99.7%).
Example69:5-1.5-cyclopropy1-1-(2-f|uoropheny'\i)-l ?,3-kriazol-4-y11-3-(2,5-
difluorophenvl)-1,2,4-oxadiazole 159 The title compound was prepared following the procedure

described forskamplecaibyMoline-6-carbonitrile

The title compound was prepared following the procedure described for 1-acetoylindoline-5-

carbonitrile but starting from 1-(5-aminoindolin-1-yl)ethanone (Aldrich, 844 mg; 4.79 mmol),
15  to give 1-acetoylindoline-6-carbonitrile as an orange solid. '"H NMR: (DMSO-ds, 400MHz) &
8.31 (1H, s), 7.52-7.45 (2H, m), 4.18 (2H, t, J = 8.6 Hz), 3.32-3.23 (2H, m), 2.23 (3H, s).

Step 2: 1-acetyl-N'-hydroxyindoline-6-carboximidamide
The title compound was prepared following the procedure described for Intermediate 36
20  Step 2, but starting from 1-acetoylindoline-6-carbonitrile, obtained in Step 1, (285 mg; 1.53
mmol), to give Intermediate 39 as an brown solid. '"H NMR: (DMSO-ds, 400MHz) & 9.58 (1H,
s), 8.43 (1H, s), 7.32-7.21 (2H, m), 5.70 (2H, s), 4.14 (2H, q, J = 8.4 Hz), 3.17 (2H, t, J = 8.8
Hz), 2.20 (3H, d, J = 5.4 Hz). LC/MS (Method C): 220 (M + H)*. HPLC (Method 1) Rt 10.67
min (Purity: 63.2%).
25
Intermediate 40: N'-hydroxy-3-(methylsulfonyl)benzenecarboximidamide
NH

2 Q.o
HO\N/)\©/S\

To a solution of 3-(methylsulfonyl)benzonitrile (Apollo; 2.7 g; 15 mmol) in abs. EtOH (20 mL)

was added hydroxylamine (5 mL; 75 mmol) (50% in water) and the mixture was heated to 78
30 °C for 18 hours. Brine (100 mL) was added and the solid formed was removed by filtration,
washed with water and dried to give Intermediate 40 as a white solid (2.67 g; 83%). 'H NMR:
(DMSO-ds, 400MHz) 6 9.91 (1H, s), 8.25 (1H, t, J = 1.8 Hz), 8.04 (1H, dt, J = 7.9, 1.4 Hz),



starting from Intermediate 22 (149 mg; 0.6 mmol) and 2,5-difluoro-N'-hydroxybenzimidamide
(JRD-Fluorochemical, 123 mg; 0.72 mmol), to give Example 69 as a white solid. 1H NMR: 5 (CDCI3,
400MHz) 6 7.98-7.92 (1H, m), 7.66-7.56 (2H, m), 7.4g7.33 (2H, m), 7.26-7.20 (2H, m), 2.13-2.05 (1H,
m), 1.12-1.02 (2H, m), 0.91-0.84 (2H, m). LC/MS (Method C): 384 (M + H). HPLC (Method E) Pt 4.24 min
(Purity: 99. 5%%69&%%{6%7“0)27179 (Btiok e eL)2R833A. ﬁ?e?n%&y%ﬁéﬁ\)ﬁ/hﬂfz WMeRedigr A S-v11-1H-
101,2,3-triazWbHyilgyridingvethloe EjlBtco80poiuriBungs 3repared following the procedure described for
Example 51, but starting fromlntermedlate 53(187 mg;0.67 mmol) andN'-hydroxy-3-
methoxybenzimidami Iro : give Example 70 as a whit
(CDCI3, 400MHSERNEC 4. - XY-35(1 flagol-1-yl ,)-' 6 arboximida
7.74-7.686(3H, m), 7. 52 7. 45 (aH, m) 7 42 7. 29(3H m), 7 14-7. 02 (2H, m) 3 88 (3H s) LC/MS (Method
C): 415 (M + H). HPLC (Method E) Pt 4.10 min (gyrity: 99.3%). Example
713-(2,5-difluorophemil)-5-1-1-(2-fluorophemmil)-3<(tetta {\?jk{ran-z-yl)-lH-
201,2,3-triazol-4-v11-1,2,4-oxadiazole 160 The co g}hhd was prepared following the procedure
described for Example 47, but starting from Intermethate 23 (166 mg; 0.6 mmol) and

2,5- dﬁiﬂuﬁrto N’h@yﬂ]w H‘M?@Sa@ggﬂab\ﬁ ﬁ@%@ﬁurﬁﬁ%&?& RIB@hedtb@iva I:r_’%gn;pzlg ZleaS
an ofr-wnite s m
o oy S S A A sl e el e gy Bhiage b g 285 ahoig 23 S

2.49 (1H, m)gnel NErgTege H) a@@/msw@mwo:mmw mwMﬁp@M(:mecthd@mwﬁ 9G8nin (Purity:
99.9%)180ExamBled 20k {Br[5rayolopentyl Asrikinmphamelolsl 2 3-trigaehdryil i 4 =
oxadiazol-3-vlimending, o 1 ) 547 (2H, s). LCIMS (Method C): 218 (M+H)". HPLC (Method F) Rt

1.77 min (Purity: 97.4%).

SO|Id 15 1H NMR:

Intermediate 42: N'-hydroxyfuran-3-carboximidamide
NH

2
HO. =
N)\CO

To a solution of furan-3-carbonitrile (Lancaster; 390 mg; 4.2 mmol) in abs. EtOH (5.6 mL)

15

was added hydroxylamine (1.4 mL; 21 mmol) (50% in water) and the mixture was heated to
78 °C for 18 hours. Brine (25 mL) was added and the mixture was poured into a crystallizing
dish and the solvent allowed to evaporate. The residue was washed with copious amounts of
20 EtOAc which was filtered through a hydrophobic frit and the solvent removed in vacuo.
Intermediate 42 was isolated as a white solid (380 mg; 72%). "H NMR: (DMSO-ds, 400MHz)
89.41 (1H, s), 8.03 (1H, s), 7.66 (1H, t, J = 1.8 Hz), 6.65 (1H, d, J = 1.8 Hz), 5.70 (2H, br s).

Intermediate 43: N'-hydroxy-1H-indole-4-carboximidamide

—
HoN NH
HO. ~
N

25
To a solution of 1H-indole-4-carbonitrile (1.2 g; 8.4 mmol) in abs. EtOH (11.2 mL) was added
hydroxylamine (2.8 mL; 42 mmol) (50% in water) and the mixture was heated to 78 °C for 18
hours. The mixture was poured into a crystallizing dish and the solvent allowed to evaporate.
The residue was washed with copious amounts of EtOAc which was filtered through a
30  hydrophobic frit and the solvent removed in vacuo. Intermediate 43 was isolated as a white
solid (1.41 g; 96%). 'H NMR: (DMSO-dg, 400MHz) & 11.17 (1H, s), 9.57 (1H, s), 7.44 (1H, d,



The title compound was prepared following the procedure described for Example 49, with two identical
reactions combined for workup, but starting from Intermediate 21 (83 mg; 0.3 15 mmol) and
N'-hydroxyisonicotinimidamide (Flrochem, 41 mg; 0436 mmol) to give Example 72 as an off-white solid.

1H NMR: (CDCI3, 400MHz) 6 8.83 (2H, d, J = 5.2 Hz), 8.07-8.02 (2H, m? 768761g1H m), 7.57-7.50
(1H, m), 745789 (BR), i3 38 (1'#1 BLiAed, (3 8.7 Hz7)32*§t 5897(%91 ), ™. 0B80.65%4H m), 1.73-1.65
(2H, m). LC/i8& tMethéd CF,30r7s(MIEAYI SHPR G €thod E NP O 3RO (Platiyd 3. RY%). EQOmin
Example73:4dad- & Bygrophenvl)-5-pyridin-4-v1-1H-1,2,3-triazol-4-v11-1,2,4- oxadiazol-3-yllbenzamide
161 The title compound was prepared following the procedure described for Example 51, but starting
from Intermediate 17 (209 mg, 0.67 mmol) and Intermediate 27 (132 mg; 0.72 mmol), to give Example 73
as an ofPwhitiate RO N PRV TRz ¢necarh eXimid ridez), 8.16 (1H, s), 8.14-8.01
(3H, m), 7.92 (1H,t,J=7.7 Hz) 7.77-7.69 (1H, m), 7. 6637 4f{5H, m). LC/MS (Method C): 428 (M + H).
HPLC (Method E) Pt 3.02 min (Purity: 94.6%).fEXample 78:
tert-butyl(4-{5-[1-(2-fluorophenyl)-5-pyridin-4= ﬂ-tﬁazol 4-Y11-
101,2,4-oxadiazol-3-yllbenzylicarbamate 0O The title cempound was prepared following the procedure
described forsspaampleyadodeut strbirgzanad ntermediate 17 (209 mg; 0.67 mmol) and Intermediate 28
(o g O P s Gy S Famp'e (628,810 W RRIAL516 18 8% \IMRJBISO <O 15
400MHz) 6 8.72 (2H, dd, J=4.5,1.7 H 7.63-7. ZSZH \31741 733(4H m),
7.22-7. 15(1|—F°|'H5'°ﬂ gf(iﬁ”%?‘*ﬂzgge(éﬁ“BO”JLC@'TrH%)(A?ﬁ'?‘ 89 BN (MR STEIM + H).
HPLC (Methadd=h@ n8x68emins(Riimityd 37 S5t RT ferx30npie 76e solvent was removed in vacuo to

3-{5[5-benzydr L (RsMeranhissint) a8 hirdsiiRa@bd wd-1ledep, XA LBIE 20y RSRAIDEs 8.25

(1H, t, J = 1.7 Hz), 8.18-8.12 (2H, m), 7.85 (1H, t, J = 7.9 Hz), 7.63 (2H, br s). LC/MS
(Method C): 181 (M+H)*. HPLC (Method E) Rt 2.42 min (Purity: 99.3%).

15  Step 2: 3-(aminosulfonyl)-N'-hydroxybenzenecarboximidamide
To a solution of 3-cyanobenzenesulfonamide (420 mg; 2.3 mmol) in abs. EtOH (3 mL) was
added hydroxylamine (0.8 mL; 12 mmol) (50% in water) and the mixture was heated to 78 °C
for 18 hours. The mixture was poured into a crystallizing dish and the solvent allowed to
evaporate. The residue was washed with copious amounts of EtOAc, dry MeOH and dry

20 MeCN which was filtered through a hydrophobic frit and the solvent removed in vacuo.
Intermediate 44 was isolated as an off-white solid (357 mg; 72%). 'H NMR: (DMSO-d,
400MHz) & 9.84 (1H, s), 8.20 (1H, t, J = 1.8 Hz), 7.91-7.81 (2H, m), 7.61 (1H, t, J = 7.8 Hz),
7.40 (2H, br s), 5.96 (2H, br s). LC/MS (Method C): 216 (M + H)".

25 Intermediate 45: N'-hydroxy-2-oxoindoline-5-carboximidamide

HoN

HO. ~ (0]
N NH

The title compound was prepared following the procedure described for Intermediate 31, but

starting from 5-cyanooxindole (Combi-Blocks; 838 mg; 5.3 mmol), to give Intermediate 45 as

an off-white solid (898 mg; 89%). '"H NMR: (DMSO-ds, 400MHz) & 10.48 (1H, br s), 9.46 (1H,
30 s),7.57-7.49 (2H, m), 6.82 (1H, d, J = 8.0 Hz), 5.71 (2H, br s), 3.52 (2H, s).

Intermediate 46: 5-fluoro-N'-hydroxy-2-methoxybenzenecarboximidamide




162 The title compound was prepared following the procedure described for Example 47, but starting
from Intermediate 24 (178 mg; 0.6 mmol) and N'-hydroxynicotinimidamide (Tyger, 98 mg; 0.72 mmol), to
give Example 75 as an off-white solid. 1H NMR: (CR¢3, 400MHz) 6 59.41 (1H, d, J= 2.1 Hz), 8.78 (1H,
dd, J=4.9, 1.7 Hz), 8.46 (1H, dt, J= 8.0, 2.0 Hz), 7.61- 754(1H m), 7.48-7.44 (1H, m), 7.33-7.26 (1H, m),
7.28-7.19 (2H, m), 7.15-7.09 (3H, m), 6.90-6.85 (2HN m)o4 56 (2H, s). LC/MS (Method C): 399 (M + H).
HPLC (Method F) Pt 3.67 min (Purity: 97.6%). o.

10Example76:4-{5-[1-(2-fluorophemil)-5- (methoxymeth -1,2,3-triazol-4-y11-1,2 ,4-
oxadiazol-3-vithenzenesulfonamide The title compoundwas prepared following the procedure described
for Example 47, but starting from Intermediate 11 (150 mgf 0.6 mmol) and Intermediate 29 (155 mg; 0.72
15 mmol), tO'Qib!Qn@wmplﬁjr?(ﬁvaé?s@Fe@ﬂﬂdhﬁﬁ;ﬁﬂi@thb%rb%&ré@%&@éﬂﬁoﬂ@%ﬂhébl iat8.44-8.85 (2H, m),

8.12-8.08 (Z'Qtim%g B A ble2:dlind ?]er?zér? Pt % %ﬂngfjtz 30 Wiednddiale 4'6"%/0 4.99 (2H,

s), 3.23 (3H, s IMS ?8 C): 431 (M + H H t 3°14 min Purlt 94
20Example7#:%Miasselid B@r‘ﬁ919§/(’2 %M(WBhQ?WPm O9MbiF 8128 Uth 9. (D B-7- 19(2H m),
difluorophenv1)4lz dd-axadigzsle1 B8 orhe,titleTesrpeINCONaS preiise Ciolewing+hg. precedure

described for,ﬁé%m_s A9, (yv@r%ctﬁ,gﬁgpgglﬁglctlons combined for workup, but starting from
Intermediate 21 (83 mg; 0.3 mmol) and2,5-difluoro-N'-hydroxybenzimidamide (JRD-Fluorochemical, 62

mg; 0.36 mmol). 5 The reS|due was purlfled by flash chromatography on a Blotage 12+M column, eluting
with petrol cdnteimed; dteAda Skl AN, DAy ethly jnecard mitievith isopropanol and dried
to give Example 77 as a Whlte SO|Id 1H NMR (CDCI3, 4OOMHz) 6 7.93-7.87 (1H, m), 7.67-7.61 (1H, m),
7.56-7.51 (1H, m), 7.43-7.33 (2H, m), 7.27-7.18 (2H, m), 3.19 (1H, quintet, J = 9.3 Hz), 2.25-2.07 (2H, m),
2.06-1.89 (4H, m), 1.73-1.58 (2H, m). LC/ "‘o- 10C): 412 (M+Hr. HPLC (Method E) Pt 4.57 min
(Purity: 97.1%). Example 78: 5[5-cyclopentVIni (2 @ ¥L)-1H-1,2,3-triazol-4-v11-3-(2-
fluoropA@ny1)-1,2,4-oxadiazole
The title compound was prepared following the procedure described for Intermediate 31, but

starting from 4-(2-hydroxyethyl)benzonitrile (Maybridge; 1.15 g; 7.8 mmol), to give
Intermediate 47 as a white solid. "H NMR: (DMSO-ds, 400MHZz) 6 9.56 (1H, s), 7.60 (2H, d, J
= 8.0 Hz), 7.24 (2H, d, J = 8.0 Hz), 5.76 (2H, s), 4.67 (1H, t, J = 5.2 Hz), 3.67-3.61 (2H, m),

15 2.76 (2H, t, J = 7.0 Hz). LC/MS (Method C): 181 (M+H)". HPLC (Method H) Rt 7.41 min
(Purity: 98.3%).

Intermediate 48: tert-butyl {4-[amino(hydroxyimino)methyl]pyridin-2-yl}lcarbamate

HoN N O
HO. ~ =
NN O7L

20  The title compound was prepared following the procedure described for Intermediate 31, but

starting from tert-butyl 4-cyanopyridin-2-ylcarbamate (Lancaster; 2.19 g; 10 mmol), to give
Intermediate 48 as an off-white solid (2.46 g; 98%). '"H NMR: (DMSO-dgs, 400MHz) & 10.00
(1H, s), 9.76 (1H, s), 8.27 (1H, d, J = 5.2 Hz), 8.15 (1H, s), 7.29 (1H, dd, J = 5.2, 1.5 Hz),
5.91 (2H, br s), 1.51 (9H, s).

25

Intermediate 49: N'-hydroxy-4-(1H-pyrazol-1-ylmethyl)benzenecarboximidamide

HoN NP
HO\ 7 \ /
N N




15The title compound was prepared following the procedure described for Example 49, with two identical
reactions combined for workup, but starting from Intermediate 21 (83 mg; 0.3 mmol) and Intermediate 4
(46 mg; 0.36 mmol) to give Example 78 as an off-whie solid. 1H NMR: (CDCI3, 400MHz) 68.20 (1H, t, J
=7.3 Hz), 7.67-7.59 (1H, m), 7.57-7.49 (2H, m), 7.44- 723 4H m 3.18 (1H, quintet, J= 8.8 Hz),
2.2.5-2.10 (ZFP ?nfoﬁ‘w‘ P%%MW HMPZ_LO'ﬂyi)'Bg“@(ﬁ)(‘EIIZ?ﬁ)t” (M%‘ih oEC? %WWW?bHPLC
(Method E) FEt@1S37mih. ) Resityd @9 bYayoxylamine (1.8 mL; 27 mmol) (50% in water) and the mixture

EgjfmTpfie 7tgt| %&[ﬁe‘él@%g%wé 1 s fr‘MQFQ @?ﬁ@v% r]atb s %JH@?%&HX& hlé@ én%@? 'ﬁjgajc%t\ﬂ l\thd Ine

e tute_compound was prepa ce cripe or examplie WI WO
contica) roa o e o e t?bﬁvé‘% LG R 053 SRS TATIB and

N' hydro&yme@mfﬁmthma@ (wwablcm@aodseerﬁmmm@emoéeEmmpt@ mwa\wgr@ﬁd}\ﬁﬁﬁé%ohd 1H
NMR: (CDCI3349QMH@&|Q14114@@6%>JH AIFHOVB Bl 7 (4T 1) B I = 80,20

Hz), 7.68-7.6 7 1(1H 4 d, 4 5- 21 (1H,
quintet, J = QéL Hz ?558@%8 éH%Lr;]) 9%9&3 mi] 1%3 Ié)@ jl) égﬁgﬁﬁ: o% C): 377
(M+H). HPL® (J,\,Te@hbazg)q:qu A, brirs (FsLﬁwzgssg%sz/ly@ (Method C): 217 (M+H)*. HPLC (Method
Example80: H{AR{54 b fluerappendd%h-pyridin-4-y1-1H-1,2,3-triazol-4-y11-1,2,4-
oxadiazgj-3-yllphenylimethanamine hydrochloride The title compound was prepared following the
procedure described for Example 55 Step 2 15 but startlng from Examle 74 (128 mg 0.245 mmol), to
give Exampl L Frer -S4 9eY ; 5480 58.82 (2H, d, J =
5.4 Hz), 8.70ce8bxwiak 8.04 (2H, d J 80Hz) 795788(1H m) 778770(5H m), 756748(2H m),
4.14 (2H, d, J = 6.3 Hz). LC/MS (Method C): 414 %M + H). HPLC (Method E) Pt 2.30 min (Purity: 97.4%).

20 Example 81: 1-(4-{5-1.1-(2-fluoropheny1l) ethoxymethyl)-1H-1,2,3-triazol-4-y11-12 4-
oxadiazol-3-yllphenyl)methanamine 165 N’N~‘N
at —
Q N o]
A —
o
To a solution of ethyl 4-chloroacetoacetate (0.93 mL; 6.90 mmol) in morpholine (10 mL), was
15 added 1-azido-2-fluorobenzene, prepared according to Platz, M. S. et al. J. Org. Chem.
1989, 54, 5938-5945 (630 mg; 4.60 mmol). The reaction mixture was heated at 80°C for 65
hours. The mixture was cooled and EtOAc added (30 mL). The organic layer was washed
with water (2 x 20 mL) before acidifying to pH 3 with HCI and the product extracted into water
(3 x 20 mL). The aqueous layer was then basified with NaOH to pH 9 and the product
20  extracted into EtOAc (3 x 20 mL). The residue was purified by flash chromatography on a
Biotage 40+M column, eluting with petrol containing increasing amounts of EtOAc to give
Intermediate 50 as a brown oil. '"H NMR (CDCl3) & 7.59-7.48 (2H, m), 7.34-7.28 (2H, m),
4.48 (2H, q, J = 7.1 Hz), 3.95 (2H, s), 3.34-3.30 (4H, m), 2.26 (4H, t, J = 4.8 Hz), 1.46 (3H, t,
J =7.2 Hz).
25

Intermediate 51: N'-hydroxy-1H-benzimidazole-5-carboximidamide

HO\N

I
J
H

Step 1: 1H-benzo[d]imidazole-5-carbonitrile
3, 4-Diaminobenzonitrile (1.0 g; 7.5 mmol) was dissolved in formic acid (3 mL) and heated at
30  100°C for 1.5 hours. The mixture was cooled, neutralised with 10% sodium hydroxide and the

resulting precipitate isolated by filtration and dried in vacuo to yield the title compound as a



Step 1: tert-butyl 4-(5-(1-(2-fluoropheny1)-5-(methoxymethyl)-1H-1,2,3-triazol-4-y1)-1,2 ,4-
oxadiazol-3-Abenzylcarbamate The title compound was prepared following the procedure described for
Example 47, but starting from Intermediate 11 (150 {pg; 0.597 mmol) and Intermediate 28, to give the title
compound as a white solid. 1H NMR: (CDCI3, 400MHz) 6 8.17 (2H, d, J = 8.1 Hz), 7.66-7.58 (2H, m),
7.46-7.30 (4Hrawi, sbi@D(§201 ), 8B4 (HHNNR AOKIBCR) 3,858 6. HHZ) 83301 (GI-E)57,71948 K9H, k). LC/MS
(Method C): 481 (M HPLC (Method Fli Pt 3.85 min Purlt¥ 99.1% ). Step 2

1-(4-(511-(2- ﬂ@o?dﬁ%eﬁ%f) %'Z'rrﬁ‘ﬂhﬂ)xyﬂ?ét 3% - i‘@ M3 Qﬂﬁ)] 14ﬁ %{ng%@ W@?@Omethana
mine The titl& )b thchiwdBupteréth following the procedure described for Example 55, Step 2, but

starting from et bwlr%wgpmr&moﬁd (MeRwmetybkitidas-triazol-4-y1)-1,2, 4

oxadiaz Oben Icar mate 0.214 mmol tain d Ste t 81 as a
o 2ot (e R DI N TGS S T e D B RS P o, . 7.47
(2H, t, J=8. @Hﬁ)nwf@mﬂ.%@?fzwﬁhm'@@9@64592@@4?% @@wgzﬁ 2§)m313'0)<{@ﬂn§9 'P_émrs (Method C):

381 (M + H).drRlsciditetaanh b Whits 341ian(n. 0B gritgo®bwbish) was used directly without any
Example82:4- (1 (2-fluorophenvil- 4F£5d 3-(1H-imidazol-1 -vimeth S/ henvll 1,24

200xadiazol- B3RO0 H WYR M SLE0)Sdg R A TSt Qb tr RIS AR S g the
procedure desesipad (9rEnmRIe BRchS WAl Epnvintermediae d (eRSdma--67 smmah and

3- ((1H idazol- 1 -yl methyl) -N'- hydroxyben2|m|dam|de Aurora, 160 mg; 0.74 mmol) to give Example 82
as an o whﬁ'?:-%’ id’H NMR: (CDCI3, 400MHz) 68.74-8.71 (2H, m), 8.06 (1H, d, J= 7.8 Hz), 7.97
(1H, s), 7.64-7.53 (3H, m), 7.49 (1H, t, J= 7.8 Hz), 7.40-7.32(3H, m), 7.30-7.23 (1H, m), 7.19 (1H, t, J=9.1
Hz), 7.12 (1Hn@)nfe03iel bb: DerBAR P EY d-SAMS i RN e ART DVstb iRl OWehes E) Pt 2.40
min (Purity: 98.6%). 166 Example 83:

4-{1-(2-fluorophenv11-4-11-(3-fluorophenv11-1,2, zﬁ&@d -5-v11-1H-1,2,3- triazol-5-vllpyridine 5The

titte compound was prepared following the procedyfe described for Example 52, but starting from
Intermediate 17 (209 mg; 0.67 mmol) and 3-fluoro-N<hydroxybenzimidamide (Tyger, 114 mg; 0.74 mmol)
to give Example 83 as a white solid (211 mg; 78%%AI5I NMR: (CDCI3, 400MHz) 68.74-8.72 (2H, m), 7.89
(1H, d, J = 7.8 Hz), 7.79 (1H, dt, J = 9.5, 2.0 Hz), 7.64£7.53 (2H, m), 7.50-7.43 (1H, m), 7.40-7.34 (3H, m),
7.28-7.16 (2H, m). LC/MS (Method 10C): 403 (M+Hr. HPLC (Method E) Pt 3.92 min (Purity: 98.8%).

E:'af'gle ?4 12|\|(:5b&g ﬂ-lé%ﬁgjbepi%r!li_)né (t{23|1[§8@n%h¥|§§“9®dméﬁ%§?ﬂvfdﬂm @E@ﬁ'@@% d¥|1f31- bed f
razo V rial e un epare (0] | roceadure aescripe or
e D G AT B P LAt 0 B DB S G b TR B TR SO G AR ST ey 0,74
mmol), to givet @fdaw@r 'SghasTbegﬁ@éWéWﬁé rEWIOWRh‘{WQJ@ 6 ss00RIHY PG| 59983?95/@91 m),
8.55-8.49 (1Hxtratti8ndbits 34HE ), MY, rirgt-Bel Ordalc BXra2thias dribd WverMg S ket @rtd, M), 7.98-7.90
(1H, m), 7.834 %&%@u’%ﬂe ?tlrﬁ?e& E%az &P\%?e s%%'a' rrgé% §-93%30 AR bR, 3-36 (3H, 8).

LC/MS (Metho 463 HPLC od E) Pt 3
300MHz) § 7.6 (br s, ),4.6(brs 2H), 4340(m 2H ), 2.8-2.55 (m, 2H), 2.4-2.2 (m, 1H),

20  1.9-1.8 (m, 2H), 1.7-1.4 (m, 2H), 1.5 (s, 9H). LC/MS (Method A): 242.96 (M-HY.

Intermediate 53: Ethyl 1-(2-fluorophenyl)-5-pyridin-2-yl-1H-1,2,3-triazole-4-carboxylate

To a solution of 1-azido-2-fluorobenzene (25 g; 182 mmol; 1 eq.) and ethyl picolinoylacetate
25 (38.04 g; 196.9 mmol; 1.08 eq.) in EtOH (250 ml) under argon was added portionwise
sodium ethoxide (24.8 g; 365 mmol; 2 eq.) and the mixture was stirred at 70°C for 24h. The
suspension was filtered and the resulting solid was washed with EtOH (2x100 mL).
Combined filtrate was concentrated. NaOH 1N (400 mL) was added to the residue and was

extracted with ethyl acetate (2x250 mL). Organic layers were dried over MgSQO,, affording



(Purity: 99.5%). Example85:5-[5-cyclopropyl-1-(2-fluorophenyl)-1H-1,2,3-triazol-4-y11-3-(2-
fluorophenvl)-1,2,4-oxadiazole 167 The title compound was prepared following the procedure
described for Example 49, with two identical reactiofgscombined for workup, but starting from
Intermediate 22 (74 mg; 0.3 mmol) and Intermedlate 4 (46 mg; 0.36 mmol). The residue was purified by
preparative 519PIedigQRR B ARTBIOSYS FIME EMSOrAs NIRIHDDEIS7 AotiMmz) B)872%28.20 (1H,

m), 7.66-7.5Qdt35+1mp, 7.46HZ, AR (48, 4248, 048(HA, i), 1.847156%rh2BH)N).46-9480(B6 1K, m). LC/MS
(Method C): 368 (N1Hk). 1'1@—945\"‘? ﬁlf § 442 63N EMENRTSTB): 313.2 ( (M) 3092 (M-
Example86:2- S fluoro 3 1H-1,2,4-triazol-1- ylmethyl)phen 11-1,2,4-
10oxadiazol-8loPES (ﬂ"g fmg a)m'ﬂlffé"”tyT%‘bst(ﬂé compound was prepared following the procedure
described for Example Si, but startlng from Intermediate 53 (209 mg; 0.67 mmol) and Intermediate 41
(160 mg; 0.7 mymehide gvadrxample:a6 amaih aftouitsselidedNMR) (DMSA46, 400MHz) 6 8.76
(1H, 15 s), 8.56 (1H, d, J= 4.8 Hz), 8.12-8.04 (3H,4m), 7.98 (1H, d, J= 7.6 Hz), 7.91 (1H, s), 7.80- 7.53
(5H, m), 7.53-7.41 (2H, m), 5.59 (2H, s). LC/MS“‘(Method C): 466 (M + H). HPLC (Method E) Pt 3.44 min

(Purity: 98.5%). Example87:5-{541-(2- fluorqp thoxymethyl)-1H-1,2,3-triazol-4-y11-12,4-
20o0xadiazol-3-y11-1H-indazole k
o}

g

Step 1: tert-butyl (3-cyanobenzyl)carbamate
3-Cyanobenzylamine hydrochloride (1 g; 5.93 mmol; 1 eq.) and di-tert-butyl dicarbonate
10 (1.42 g; 6.52 mmol; 1.1 eq.) were dissolved in DCM (10 ml) and triethylamine (1.64 ml; 11.86
mmol; 2 eq.) was added. The reaction mixture was stirred at RT overnight. The reaction
mixture was diluted with DCM and the organic phase was washed with water, aqueous
saturated solution of NH,Cl and brine, dried over MgSQO, and evaporated. The resulting crude
product was purified by flash chromatography (SiO.: 30g; cyclohexane/EtOAc gradient from
15 95/5 till 30/70), affording the title compound as translucent oil (1.09 g; 79.13 %). '"H NMR
(DMSO-ds, 300MHz) & 7.59-7.39 (m, 4H), 4.94 (br s, 1H), 3.39-4.31 (m, 2H), 1.46 (s, 9H).
HPLC (Method A) Rt 3.77 min (Purity: 99%).

Step 2: tert-butyl {3-[amino(hydroxyimino)methyl]lbenzyl}carbamate
20  Tert-butyl (3-cyanobenzyl)carbamate, obtained in Step 1, (1.09 g; 4.69 mmol; 1 eq.) was
dissolved in abs. EtOH (10 ml) and hydroxylamine (1.38 ml; 23.46 mmol; 5 eq.) (50% in
water) was added. The mixture was stirred at 50°C 3 hours. The solvents were evaporated
and the residue was dissolved in ethylacetate. The organic phase was washed with brine
(2x15 mL), dried over MgSO, and evaporated to give Intermediate 54 as white solid (1.09 g;
25 88 %).
Give 1.09g (88 %) of the title compound as a white solid. "H NMR (DMSO-dg, 300MHz) &
9.62 (s, 1H), 7.65-7.51 (m, 2H), 7.46-7.23 (m, 3H), 5.79 (s, 2H), 4.21-4.98 (m, 2H), 1.43 (s,
9H). HPLC (Method A) Rt 2.08 min (Purity: 98.4%).

30 Example 1: 3-[2-Fluorophenyl)-5-[1-(2-fluorophenyl)-5-methyl-1H-1,2 3-triazole-4-yl]-

1,2.4-oxadiazole




168 mmol), to give Example 87 as a red solid. 11-I NMR: (DMSO-d6, 400MHz) 6 13.46 (1H, s), 8.67 (1H,
s), 8.34 (1H, s), 8.13 (1H, d, J=8.8 Hz), 7.91-7.76 (3H, m), 7.68 (1H, t, J=9.4 Hz), 7.57 (1H,t,J=7.7
Hz), 5.02 (2H, s), 3.37-3.08 (3H, m). LC/MS (Methogh): 392 (M + H). HPLC (Method E) Pt 3.55 min
(Purity: 92.3%). 5 Example 88:

4-{1-(2-fluorophenv1)-4-11-(3-furvl)-1,2,4-0 zoI 5-v11-1H-1,2,3-triazol-5- VIIPyridine The title
compound was prepared following the proce vdescnbed for Example 52, but 10 starting from
Intermediate 17 (209 mg; 0.67 mmol) and Interm e #2 €93 mg; 0.74 mmol) to give Example 88 as a
white solid. 1H NMR: (CDCI3, 400MHz) 6 8.72-8. 69 @H, 12-8.11 (1H, m), 7.64-7.52 (3H, m), 7.37
(AH, t, J=7.8 Hz), 7.34-7.31 (2H m), 7.21-7.14 (1H, mhj 6.89 (1H, m). LC/MS (Method C): 375

(M+H). HPL o] Puri pl

4-{1-(2- f|uor§p(r?l\gﬁ{&1 9!-% urvﬂ i‘g égl%edu %z )25 -T,E‘% h&ss -%'-°Vﬁ|W?ié?nfBL)The title
compound WHESREpared lfBﬂ%ﬁ/WmQtW@HFB'@eaﬂP@%&&WﬁBH%PEX@ﬁW@‘BQ, gae0'aamity from
Intermediate 207 {20)93n5.00.64; matohrasidINedy dnaxycfusesacioaltnex@n|dins (Tyger, 230ag;) 0.74 mmol).

The resigue was pugtiedrhy dasibRVQDARL RN PG RIGER 4802 R8T RlUtRgYih petrol
containing mcreasm%‘amounts of EtOAc, to give Example 89 as a white solid. 1H NMR: (CDCI3 400MHz)

6 8.72-8.69 (PRCIHY) A1 5P Eg (%A r‘*rﬁ?'?”é‘?ﬁ%,”“’esﬂm"?@ﬁ’z‘j‘“@} 1Bjermediaie d (3391 50870 (o1, m),
6.58 (1H, ddnimolBis anhgdirls PHEZME) @netiNath@yiisisoMiamneHPIEA ) et oli40)rn3: 21 min (Purity:
99.2%). 169¢q. meréité@mmréddm@e%e%d éeuwié@amriarﬁ@adurﬁ fsperikedSarifxample 49, but

starting from Intermed ate O 3 mm and ter ediate 4 0 36 give

11 (7
Example 90 A5°an of-white. SO|I rf% (NI\W& ”{gNﬁ%‘%ﬂ' gée bWI?% %ﬁgliu[)nr linQ%)Egﬂ(é)O(lH d,J=
7.4 Hz)19 8giie RNy wererevanorpigd 7188 Spsidia Manpurifiggby. @@P@Fhrﬁﬂ)atﬂﬁﬂpm-(stoe} 109:8 Hz), 7.57
(1H, t, J = 7. ydiphekad6/ELBIAL, gladignt from) 90/16:+4M. 5@ FAHatra)ibo0Rx (bl s 1 24 arshidubiie(8blids). LC/MS
(Method C): %QWQHM%D&%\QW% BR %7—fﬁ"é's(ﬁyfb“é P848%) 11§ ENPIs8 (m, 4H),

91:1-1.443- (2 5 dlfluorophenvl 12,4-oxadiazol-5-v11-1-(2-flyorophenvyi)-1H-
9 (m, 3H), 2.68 (s, 3H). LC/MS: 340.32 ( +H) HPLC (Met od A) Rt 4.55 min
(Purity: 99%).
15

Example 2: 3-[2,5-Difluoropheny)-5-[1-(2-fluorophenyl)-5-methyl-1H-1,2,3-triazole-4-yl]-

1,2.4-oxadiazole

The title compound was prepared following procedure described for Example 1, but starting

20 from Intermediate 9 (44.24 mg; 0.20 mmol) and 2,5-difluoro-N'-hydroxybenzenecarboximid
amide (JRD-Fluoro, 37.87 mg; 0.22 mmol). The reaction mixture was filtered through an NH,
SPE column (1 g) and was evaporated. The residue was purified by flash chromatography
(SiO2: 10g; cyclohexane/EtOAc gradient from 90/10 till 50/50) and dried to afford Example 2
as a yellow solid. "H NMR: (DMSO-dg, 300MHz) & 7.86 — 7.80 (m, 1H) 7.75 — 7.65 (m, 2H),

25 7.60-7.41 (m, 4H), 2.53 (s, 3H). LC/MS: 357.69 (M+H)". HPLC (Method A) Rt 4.65 min
(Purity: 100%).

Example 3: 5-[1-(2-Bromophenyl)-5-methyl-1H-1,2.3-triazole-4-yl]-3-(2,5-

difluorophenyl)-1,2.4-oxadiazole




1,2,3-triazol-5-yl1-N,N-dimethylmethanamine Step 1:
5-(5-(bromomethyl)-1-(2-fluoropheny1)-1H-1,2,3-triazol-4-y1)-3-(2,5-difluorophenyl)- 1,2,4-oxadiazole
15To a solution of Example 2 (314 mg; 0.879 mmol) 4% carbon tetrachloride (15 mL) was added benzoyl
peroxide (21 mg; 0.088 mmol) and N-bromosuccinamide (343 mg; 1.93 mmol). The resulting mixture was
refluxed for 6 hours, the solvent was removeg-ifi Vacuo and the residue was purified by flash
chromatography on a Biotage 25+M colummdwith petrol containing increasing amounts of EtOAc to
give the title compound as a white solid (352 mg; 1%). tH NMR: (CDC13, 400MHz) 67.95-7.88 (1H,
m), 7.72-7.63 (2H, m), 7.49-7.36 (2H, m), 7.28-7.21 (ZH)\.m)4.90 (2H, s). Step 2:
1-(4-(3-(2,5-difluoropheny1)-1,2,4-oxadiazol-5-y1)-1-(2Xflu henyl)-1H-1,2,3-triazol5-y1)-N,N-dimethyl
methanamine 25Toasolutionof5-(5-(bromomethyl)-1-(2-fluorgpheny1)-1H-1,2,3-triazol-4-y1)-3-(2,5-
difluorophenyrl)-l_ 2,4-oxadiazole, obtained in Step 1, (100 mg; 0.23 mmol) in THF (3 mgﬂwas 170 added
dimethylamin@%‘}ﬂﬁ&?ﬂ?%ﬂéd U RGPS BRI péﬂ‘&?%‘ﬁfa@%fﬁﬁ?%%%o@&q@ 612 B mmol) and
the mixture vicesHe@dbmarhwnlEg-todibyai BOR fotrieg tedrearPoyinixtisheotonarelil arsdrdiith twater (10 mL)

and extractegyiith, BOMhX MAgmLRe L8R, emrminednrgan s e @slie chiMoThandihe solvent

removed.in vaguo. residue was purified by 5. pr ive HR 0 give.Example 91 as a white solid.
M (BB R e s R e 0o .
3.98 (2H, s), PacliqpRixyre vanflqerktiodat Pz RPF rolvmp ([ Rprstisyarepied21de msfeurity: 99.8%).
Example 92:\2aé2dhathifliponapherayis <ndlné2tdli aro porehial J2b- (pyroeli diredmyliste ibtwddtidtdie
101’2’34”32?&!?%3{90%?19@ r@%%?&@&&&?ﬂﬂ@éﬂ%%@dﬂ&%@%ﬂﬁﬁ%ﬁ fQllpwing the procedure

described for Example but using pyrolidine in Step 2 %2.7 g; 0.46 mmal), to give Example 92 as a
white ol TTRRACSEBELS ro0Ni B 6P A5 o PR PARFS o )
7.27-7.20 15¢@bidrayam Bl (Réh, 5YeBodGia 1 AR \DMSE-Us5300MH 7). L @/MS IMStAOHE ) 427 (M + H).
EPLC (IMgeéhO-G!?E% %,2%5@, ﬁ]&%ﬂ?sw it %-)‘}‘}r?és (dd, 9= 180 Hz 3 =753 Hz 1H), 17.80-7.69 (m, 2H),
xample93:3-{5-[1-(2-flyoropheny1)-5-(methoxymethyl)-1H-1 2 3-triazol-4-y11-1 2 4-
i oI-3-3\7I%3e[ﬂd§’e‘hé§u%‘%%§rﬁia§'558 (metnoxymeryl) el 23 Hagol A A8 (ethod
A) Rt 4.92 min (Purity: 96%).

15 Example 4: 3-[2,6-Difluorophenyl)-5-[1-(2-fluorophenyl)-5-methyl-1H-1,2 3-triazole-4-yl]-

1,2.4-oxadiazole

The title compound was prepared following procedure described for Example 1, but starting
from Intermediate 9 (44.24 mg; 0.20 mmol) and Intermediate 5 (37.87 mg; 0.22 mmol). The

20  reaction mixture was filtered through an NH, SPE column (1 g) and THF was evaporated.
Reaction mixture was dissolved in toluene (3 mL) and pyridine (0.05 mL) were added. The
mixture was heated in a microwave reactor for 45 min at 150°C. The solvents were
evaporated and the residue was taken up into pyridine (4 mL) and heated at 100°C for 4h.
Solvents were evaporated and the residue was purified by flash chromatography (SiO.: 10g;

25  cyclohexane/EtOAc gradient from 90/10 till 50/50), affording Example 4 as a beige solid. 'H
NMR: (DMSO-dg, 300MHZz) 6 7.89-7.77 (m, 3H), 7.71 (t, J = 9.42, 1H), 7.59 (t, J = 7.72 Hz,
1H), 7.45 (t, J = 8.48 Hz, 2H), 2.63 (s, 3H). LC/MS: 358.00 (M+H)". HPLC (Method A) Rt 4.56
min (Purity: 90%).



20 The title compound was prepared following the procedure described for Example 49, but starting from
Intermediate 11 (75 mg; 0.3 mmol) and Intermediate 44 (77 mg; 0.36 mmol), to give Example 93 as an
off-white solid. 1H NMR: (DMSO-d6, 400MHz) 68.6344H, s), 8.39 (1H, d, J =7.8 Hz), 8.12 (1H,d, J=7.8
Hz), 7.92-7.77(3H, m), 7.73-7.62(3H, m), 7.57(1H, 25t, J = 7.8 Hz), 4.99 (2H, s), 3.23 (3H, s). LC/MS
(Method C): 431 (M+H) HPLC (Method E) Pt 3 45 min (Purlty 99 3%) 171

Example94: E{3+p m 3 (] -2

oxadiazol-3- \g@g%\g\; N, N- dlmethylmethanamlne

5Stepl:3-(5-(1-(2-fluorophenyl)-5-(pyridin-4- yl?: 1H-1,2,3-triazol-4-y1)-1,2,4-oxadiazol-3- Abenzaldehyde
To a solution of oxalyl chloride (1.83 mL, mol 2 Min DCM) in DCM (75 mL), at -78 C, was added

DMSO (780 pL, 11 mmol) and the mixture for 30 minutes. To this mixture was added by
syringe a suspension of Example 111 (1.52 @; 3. mol) in DCM (30 10 mL) and the resulting mixture
was stirred for 30 minutes. Triethylamine (2.2 ; 22ympnol) was added and the resulting mixture was
stirred for 2 hours at -78 C. The mixture was alloweddo warprts room temperature and a saturated
solution of ammonium chloride (150 mL) was added. THe ag s layer was extracted with DCM (3 x 150
mL) and the combined organics were dried (MgSO4), the solvent was removed in vacuo and the residue
was purified Tt& bijefrashpohndiwascyeapred foillenBiotages2GreMesoliparhfoe Etiamgpidth, petstdtioataining
increasing amemnksPstRAe 10 BiYoiNREIMCoRMRALN RER WWEKD SHlithédadtbAiftBiald H NMR:

(DMSO-d6, 0.17( (2H,dd J=4.5 16 54-8 50 8.31 (1H, dt, J=
7.7, 1A4 Hzﬁ%o%’ ??l%d{“ﬁ O%I ”ﬁ&'iﬁ?efe&ét%ﬁf > WS '}w‘?%"ﬁ% 9 a”(‘éi (2H, dd, J = 4.6,
1.6 Hz), 7. 59c9'.tn8n(fz1r9)ﬁf)d PuERRIgod 1Tt(%re§uém&(@ﬂaé%%émﬂﬁ)ssi('pfwmwfy {Si0;: 10g;

H-1,2,3- triazeyéoyé)ahélztmgﬁaajehafdkpb@nyli)kBbrsedim@lmylmeﬂa&rmm Torwokdiarsaf
3-(5-(1g-flugr &%@ﬂlﬂﬁ ﬁl\ﬁﬂyr%’s‘b%l)sjo% %E’ lBzolsdr %&Wd'?@) @ag@z dehyde,

obtained in St Om O 24 mmal), in Me 3 0mL 1.0 mL dlmethylamlne

hydrochiondd. é%qrs 200, B0 (oot A e Ao b 3 =7 5 Ha. 3y TONS 586 63 (Ver)
HPLC (Method A) Rt 4.98 min (Purity: 99%).

Example 6: 5-[5-Ethyl-1-(2-fluorophenyl)-1H-1.2 3-triazole-4-yI]-3-(2-fluoropheny-1,2.4-
15 oxadiazole

The title compound was prepared following procedure described for Example 1, but starting
from Intermediate 10 (47.04 mg; 0.20 mmol) and Intermediate 4 (33.91 mg; 0.22 mmol).
The reaction mixture was filtered through an NH, SPE column (1 g) and solvents were

20  evaporated. The residue was purified by flash chromatography (SiO2: 10g;
cyclohexane/EtOAc gradient from 90/10 till 50/50), affording Example 6 as an off-white solid.
'H NMR: (DMSO-ds, 300MHz) & 8.19 (dt, J = 1.63 Hz, J = 7.63 Hz, 1H), 7.92 — 7.82 (m, 2H),
7.79 -7.69 (m, 2H), 7.62 — 7.49 (m, 3H), 3.08 (qua, J = 7.54 Hz, 2H), 1.18 (t, J = 7.54 Hz,
3H). LC/MS: 354.02 (M+H)". HPLC (Method A) Rt 4.84 min (Purity: 100%).

25
Example 7: 3-(2,5-Difluorophenyl)-5-[5-ethyl-1-(2-fluorophenyl)-1H-1,2 3-triazole-4-yl]-

1,2.4-oxadiazole




25 pL) and the mixture was stirred for 1 hour. The mixture was treated with sodium cyanoborohydride (17
mg; 0.27 mmol), stirred for 16 hours and the solvent was removed in vacuo. The residue was purified by
preparative HPLC to give Example 94 as a white sofist; 1H NMR: (DMSO-d6, 400MHz) 68.75 (2H, dd, J=
4.5, 1.6 Hz), 7.97 (1H, s), 7.93-7.84 (2H, m), 7.76-7.69 (1H, m), 7.61 (2H, dd, J = 4.5, 1.6 Hz), 7.58-7.47
(4H, m), 3.51 (2H, s), 2.21 30(6H, s). LC/MS<(Method C): 442 (M + H). HPLC (Method E) Pt 2.16 min
(Purity: 99.7%). 172 Example 954-[1-(2-fluorophemyl)-4-(3-phenyl-1,2,4-oxadiazol-5-0-1H-1,2,3-triazol-5-
vlipvridine The title compound was prepared following the procedure described for Example 52, but 5

starting from Intermediate 17 (209 mg; 0.67 ) and_N'-hykiroxybenzimidamide (Apollo, 101 mg; 0.74
mmol) to give Example 95 as a white solid. 1H NMR(CDCI OMHz) 6 8.74- 8.70 (2H, m), 8.11-8.08
(2H, m), 7.63-7.45 (5H, m), 7.39-7.34 (3H, m), 7.22-7.1% (1 . LC/MS (Method C): 385 (M+H). HPLC

(Method E) Pt 3.69 min (Purity: 98.8%). 10Example 96:
4-{1-(2-fluorophenv1)-4-11-(4-fluorophenv1)-1,2,4-oxadiazol-5511-1H-1,2,3- triazol-5N1Ipwidine The
title compourTthavas peepRied felopiaiberpreond we sasasibastioe Esamplm pie, Hulstadting from

Intermedlateﬂ’lo7 (%Qgrﬁ]gdégtgzdg\lﬁgqﬁ d&zféq%%ll\la'ﬁgg g@f%&?mﬂldamlde 15 (Apollo, 114 mg; 0.74

mmol) to give Exam as a white solid. 1H NM MHz) 6 8.74-8.70 (2H, m), 8.12-8.06
(2H, m), 7. 65‘#’3’1‘3(%11‘2?1'?)30?@@“?“%'&4# (RO iore. 84 38monf) 2@@7“7@ (TRELFRAFHSS BYY@/-+H). HPLC
(Method®) Rt fierihtiiRugtya® 8GR Exalompid 1 g) and solvents were evaporated. The resulting

97:4-[4-[3-(3 i WRraRbamyd in EAxasl wgéa)e%dli@efluaﬁmﬁe%M%)el\hgsa@at%&tﬁazoI -5-vlipyridine

fomintermo i RE A B QR T A3 EHUBFOER 1y R Bk e e R orohernical.
127 mg; O. 745@,;?‘@[)1 ﬁj@)/@ngmmé \grﬁwagagr;@)go mL) and brine (10 mL dried over MgSQO,4 and
concentrated, affording Example 7 as an off-white solid. '"H NMR: (DMSO-ds, 300MHz) &
10 7.98-7.82 (m, 3H), 7.75 - 7.57 (m, 4H), 3.08 (qua, J = 7.66 Hz, 2 H), 1.17 (t, J = 7.54 Hz,
3H). LC/MS: 372.00 (M+H)". HPLC (Method A) Rt 5.04 min (Purity: 95%).

Example 8: 3-(2,4-Difluorophenyl)-5-[1-(2-fluorophenyl)-5-(methoxymethyl)-1H-1,2.3-

triazole-4-yl]-1,2.4-oxadiazole

15
The title compound was prepared following procedure described for Example 1, but starting

from Intermediate 11 (50.24 mg; 0.20 mmol) and 2,4-difluoro-N-
hydroxybenzenecarboximidamide (JRD-Fluoro, 37.87 mg; 0.22 mmol). The reaction mixture
was filtered through an NH, SPE column (1g) and evaporated. The residue was purified by
20 flash chromatography (SiO,: 10g; cyclohexane/EtOAc gradient from 90/10 till 50/50),
affording Example 8 as a off white solid. "H NMR: (DMSO-ds, 300MHz) & 8.29 (dt, J = 6.40, J
=8.48,1H), 7.90 — 7.78 (m, 2H), 7.71 — 7.54 (m, 3H), 7.43 (dt, J = 2.64 Hz, J = 8.48 Hz, 1H),
4.97 (s, 2H), 3.22 (s, 3H). LC/MS: 387.96 (M+H)". HPLC (Method A) Rt 4.78 min (Purity:
97%).
25
Example 9: 3-(2-Fluorophenyl)-5-[1-(2-fluorophenyl)-5-(methoxymethy-1H-1,2,3-

triazole-4-yl]-1,2.4-oxadiazole




white solid. 11-1 NMR: (CDCI3, 400MHz) 6 8.75-8.71 (2H, m), 7.95-7.83 (2H, m), 7.64-7.51 (2H, m),
7.40-7.23 (4H, m), 7.23-7.14 (1H, m). LC/MS (Method C): 421 (M+H). HPLC (Method E) Pt 3.81 min
(Purity: 99.2%). 5Example98:4-(4-{541-(2-fluorophepygl 1-5-pyridin-4-v1-1H-1,2,3-triazol-4-v11-1,2,4- oxad
iazol-3-vllbenzylimo rpho line The title compound was prepared following the procedure described for
Example 52, but starting fromintermediate 69 mg; 0.67 mmol) and N'-hydroxy-4- 10
(morpholinomethyl)benzimidamide (Aurora, 9%0.74 mmol) to give Example 98 as a white solid. 1H
NMR: (CDCI3, 400MHz) 6 8.74-8.69 (2H, m), 8.052H, d, J.= 8.1 Hz), 7.64- 7.51 (2H, m), 7.46 (2H, d, J =
8.1 Hz), 7.40-7.34(3H, m), 7.23-7.15(1H, m), 3?72(4 ,“t,/NJ: 4.5 Hz), 3.56 (2H, s), 2.47 (4H, t, J = 4.5 Hz).
LC/MS (Method C): 484 (M+H). HPLC (Method E) Pt 219 (Purity: = 99.4%). 15 Example
99:4-[4-[3-(2,6-difluoropheny1)-1,2,4-oxadiazol-5-y11-1-(2-fluoropheny1)-1H- 1,2,3-triazol-5-vlipyridine N
VN 0, ." The Title ttempopochdas regpared fokboung grtive qureckdarieaddec Ebech hor Exxautrgidetib@, but 20
starting frompteimediai é ﬂQ@o@@«%ﬁﬂ JOMRIIpach pfermegiaie S(§324 Mg, D264meipl) to give

E le 99 hite solid. 1H N 13, 4 7 (2H, m), 7.63- 753H
7):1%m7p3’e4 (sﬁﬁri)waf fﬁs?qli "ELIFS V&ﬁ*"f iﬁ?ﬂﬁﬁ‘@j“ )f_%?ﬁ]%ftﬂgad‘%@i f IE|PLCm()Method

E) Pt 3. 55 mmsqplmmpsgglg%g %Eﬁ@%@@@@raphy S|02 10g; cyclohexane/EtOAc gradlent from

4h1 44|3 (3- bmqmmmlaﬂf&dﬂq@fm"dmg@@awalm&n@j‘w@rwhwrgkmsbldg éoﬁmmlsfd\tlalpwidi?e 174
The title com repa 0 ur i |ng rom
Intermedlate@g%og@nﬁpo%ml};%ng iﬁg%%beo%%’hﬁ* 0xy%5en§}?r%ﬁ)(§amﬁ@?§r§¢mne mg; 0.74
mmol), to givéBRBrkBIM808eE9aMyHIvHtRLSof\dethrd MNRE A@uind Pwityo dfAf42) 6 8.73 (2H, dd, J = 4.6,
1.6 Hz), 8.27 (1H, t, J = 1.8 Hz), 8.02 (1H, dt, J = 7.8, 1.3 Hz), 7.67-7.52 (3H, m), 7.40-7.34 (4H, m),

7.23-7.14 (1, By AN S MEBIRE TR AR, (V6 11 H)- 4B Hén K MEANSY iR 4 R (RN (i 1y 3 98.4%).
Example 101: 4-2-[3- (2 3-gifluorophemn-1,2,4-oxadliazorb-y11-T-(2-fiuorophemin)-IH-

The title compound was prepared following procedure described for Example 1, but starting
from Intermediate 11 (50.24 mg; 0.20 mmol) and 2,5-difluoro-N'-

15  hydroxybenzenecarboximidamide (JRD-Fluoro, 37.87 mg; 0.22 mmol). The reaction mixture
was filtered through an NH,; SPE column (1 g) and evaporated. The residue was purified by
flash chromatography (SiO,: 10g; cyclohexane/EtOAc gradient from 90/10 till 60/40). The
product was taken up into EtOAc (15 mL) and washed with water (2x10 mL) and with brine
(10 mL). The organic layer was dried over MgSO, and evaporated. The product was

20  recrystallized from isopropanol, affording Example 10 as a white solid (58.07 mg; 78 %). 'H
NMR: (DMSO-ds, 300MHz) & 8.04 — 7.99 (m, 1H) 7.90 — 7.78 (m, 2H), 7.79 — 7.54 (m, 4H),
4.98 (s, 2H), 3.22 (s, 3H). LC/MS: 388.01 (M+H)". HPLC (Method A) Rt 4.75 min (Purity:
98%).

25 Example 11: 3-(2.4-Difluorophenyl)-5-[1-(2-fluorophenyl)-5-phenyl-1H-1,2,3-triazole-4-
yl]-1,2.4-oxadiazole




101,2,3-triazol-5-yllpyridine The title compound was prepared following the procedure described for
Example 52, but starting fromintermediate17(209 mg;0.67 mmol) and2,3-difluoro-N'-
hydroxybenzimidamide (JRD-Fluorochemical, 127 mgg 0.74 mmol) to give Example 101 as a 15 white
solid. 1H NMR: (CDCI3, 400MHz) 6 8.73-8.71 (2H, m), 7.87-7.82 (1H, m), 7.64-7.53 (2H, m), 7.39-7.30
(4H, m), 7.27-7.16 (2H, m). LC/MS (Meth : 421 (M+H). HPLC (Method F) Pt 3.60 min (Purity: 98.3%).
Example 102: é{:ﬁ

4-[4-[3-(3,5-difluorophemil)-1,2,4-oxadiazor5-y

The title compound was prepared following
Intermediate 17 (209 mg; 0.67 mmol) and
127 mg; 0.74 mmol) to give Example 102 ass . : (CDCI3, 400MHz) 6 8.75-8.72 (2H,
m), 7.66-7.54 (4H, m), 7.40-7.32 5(3H, m), 7.22-7.15 (1H, m); 6.97 (1H, tt, J = 8.7, 2.4 Hz). LC/MS
(Method C): 22% @ulddivh & ftEi (deitiod 3-)8R198.ié;r0iB0(Rbidty 1 8. DojnbycroapleddB mL) at

4-(1-(2- f'uor%f‘%gjahé‘e@{%&‘iw 'é‘%%ﬂ%‘!ﬂ%ﬂhﬁé}%&y%a‘}b%ﬂqIé&ﬂb@rech|onde (69.01 mg; 0.36

1/11-1H-1,2,3-triazol-5- ylg he title compound was prepared fol owmgpge procedure

described for”i%{nﬁﬂQ 2 E?d?“é‘?éf'rﬁﬁ& ﬁ&ﬁ%“&ﬁ?éﬁ#%&i&’fé R9NESH8CABO BT MG AT droxy-3-
(trifluoromettspemzgirgidamide’;(JRDeR LI dreheartien, MEtiayad StredrablBiE gméﬂifxample 103 as a white
o AT MBS0 s 0 T i A O

z m : etho :
453 (M+H). qﬁiéown? 1&__ Y:gatpgr rrﬁ?ld un?SldéL? g@ (t k'éné)glnto%téi% ((130 ervas%eyl
4-{1—(2-f|uordﬁﬁ@ﬂ}lﬁ%%d@%&@#@ﬁ@ﬁﬂ'ﬁqszer M@a?&?azmeaogpﬁyﬂmaf pusfieomdiashs-ylipyridine The
titte compountrarastgiepargsitoll avd) gyiehpxacedtDa dgsaidie tdor oxeipleoED,) bod stading from

Intermefgate 4, (209 M1e% § SIUNARARI N IR oREE Ry RN A BEIRst, 5 = 6.53 Hz, J
= 8.48 Hz, 1H), 7.89 (dt, J = 1.38 Hz, J = 7.63 Hz, 1H), 7.74 — 7.66 (m, 1H), 7.64 — 7.46 (m,
8H), 7.38 (dt, J = 2.26 Hz, J = 8.48 Hz, 1H). LC/MS: 420.09 (M+H)*. HPLC (Method A) Rt
5.20 min (Purity: 97%).

scrlbed for Example 52, but starting from
xybenzimidamide (JRD-Fluorochemical,

15 Example 12: 3-(2,5-Difluorophenyl)-5-[1-(2-fluorophenyl)-5-phenyl-1H-1,2 3-triazole-4-
yl]-1,2.4-oxadiazole

Stepl: 1-(2-fluorophenyl)-5-phenyl-1H-1,2,3-triazole-4-carbonyl chloride

Intermediate 13 (0.47 g; 1.66 mmol; 1 eq.) was dissolved in anhydrous DCM (12 mL). Oxalyl
20  chloride (0.15 mL; 1.74 mmol; 1.05 eq.) and one drop of anhydrous DMF were added under

N». The mixture was stirred for 4 h at RT. The solvents were evaporated to give 1-(2-

fluorophenyl)-5-phenyl-1H-1,2,3-triazole-4-carbonyl chloride as a solid and was used in the

next step.

Step2: 3-(2,5-Difluorophenyl)-5-[1-(2-fluorophenyl)-5-phenyl-1H-1,2,3-triazole-4-yl]-1,2,4-
25 oxadiazole

1-(2-fluorophenyl)-5-phenyl-1H-1,2,3-triazole-4-carbonyl chloride, obtained in step 1 (60.34

mg; 0.20 mmol; 1 eq.), and 2,5-difluoro-N'-hydroxybenzenecarboximidamide (JRD-Fluoro,

37.87 mg; 0.22 mmol; 1.10 eq.) were dissolved in anhydrous pyridine (4 mL). The resulting



(120 mg; 0.74 mmol), to give Example 104 as a white solid (249 mg; 93%). 1H NMR: (CDCI3, 25
400MHz) 6 8.72 (2H, dd, J= 4.5, 1.7 Hz), 7.95 (1H, s), 7.89 (1H, d, J= 7.5 Hz), 7.64-7.53 (2H, m),
7.40-7.31 (5H, m), 7.21-7.14 (1H, m), 2.43 (3H, s). LEIMS (Method C): 399 (M + H). HPLC (Method E) Pt
3.99 min (Purity: 99.8%). 176

Example105 7578 WS R BRIGH EHVPL BpYRaCaRpieipp. the SaGHoH Mg vas heated at reflux
oxadiazol-3-¥drlti #h3 WatettateyddrioRSockan@imeT Heldudy titlie e peapatatasapricparedidodovasng the

procedure degLibedifes EXHPRID M ahM viEing fRamLn ﬁ'i@)t%’tﬁ bHAQ iHmP 76‘n€2{n0|) to give
Example 105 as a brown SO|Id 1H N ﬁ.ler%lg 13, 400MHz é (AH, m), 7.79

8 69 1
(1H, s), 7.63EMGRP4RJ0F R0 aled i G Ak ﬂﬁﬁeﬂ ré’)"a@%f"l ﬁ”? ° 5.9 Hz),
2.86(2H 5t, J affr@ Bxample/M SRl ethieds . AN R FDMEO1dE @Mli\ﬂhb&iazi) F& @113 178 {Piaridy: 1099.10%).
ExammelOG51{5é1r£21ﬂh'07<?lh37‘$1)<1§ PMy Oy Aol bid) 3-tiRepladaydd ¢h-d9- HPLC
oxadiazol-3- ﬂnl % ? qu olt2 15In a microwave vial, Intermediate 17 (209 mg; 0.67 mmol)
was suspen ene ( m|5 db 2 mL) and Intermediate 45 (141 mg; 0.74 mmol) was added
followed by potassmm carbonate (123 mg; 0.74 mmol). The MW vial was sealed and the suspension was
heated to 188&afap|20 8aiE (7 FlubioAYR-bEaq®flubiepitduens wasngmeaves 3nvaaie-and-the residue
purified gy pffEW@QX&HB#eC to give Example 106 as an off-white solid. 1H NMR: 20 (CDCI3, 400MHz) 6
8.74-8.71 (2A, ™), 8.00 (1H, d, J = 8.2 Hz), 797(1H s), 7.64-7.55 (3H, m), 7.39-7.33 (3H, m), 7.21-7.15
(21H, m), 6.96 (1H,d, J=8.2 Hz) 3.61 (ZHQiC/MS (Method C): 440 (M+H). HPLC (Method F) Pt 2.90

min (Purity: 98.9%). Example 107: N
4-{1-(2-fluoropheny1)-443-(4-methylphenyI)<1,2,4-axadiazol-5-y11-1H-1,2,3- 25triazol-5-vllpyridine 177
The title compound was prepared following t cribed for Example 51, but starting from
Intermediate 17 (450 mg; 1.442 mmol), N'-h imidamide (Aldrlch 237 mg; 1. 58 mmol)
and potassium carbonate (218 mg; 1.58 mma
(CDCI3, 400MHz) 6 8.71 (2H, dd, J = 4.5, 1.7 Hz), 7.98 (2H, d, J: 8.1 Hz), 7.64-7.49 (2H, m),
7.39-7.34(3Hlaqa) sl BBroRB (@ hheript g 2556 B5 (dd Oz, i@k (R4, )Sh arBitBudetNad G)) 389 (M + H).

HPLC (Methggo'éa I’?teﬁwﬁeﬁ rH(ﬁ)é{H)t/)érﬁﬁ |{9byl carbodiimide hydrochloride (EDC) (46 mg; 0.24

10Examp|e108 S)4 541-(2- fuoro henvl -ggrldln -4-y1-1H-1.2, 3- trlazol 4-v11-12 4-
.20 eq.) followed by Int late 4 (36.99 mg; 0.24 mmol; 1.2 eq) in a MW vial

15  under argon. The reaction mixture was stirred at RT for 30 min. Anhydous pyridine (2 mL)

was added. The reaction vessel was sealed and heated at 150°C for 15 min in the MW. The
solvents were evaporated and the residue was taken up into EtOAc (10 mL) and washed with
sat. ag. NaHCO; (10 mL), dried over MgSQO, and evaporated. The solid was recrystallized
from isopropanol, affording Example 13 as a white solid. '"H NMR: (DMSO-ds, 300MHz) &

20 8.00(dt,J=1.63Hz, J=7.44 Hz, 1H), 7.88 (t, J = 7.72 Hz, 1H), 7.75 - 7.67 (m, 2H), 7.58 —
7.44 (m, 9H). LC/MS: 402.05 (M+H)". HPLC (Method A) Rt 5.06 min (Purity: 99%).

Example 14: 5-[1-(2-Fluorophenyl)-5-phenyl-1H-1,2.3-triazole-4-yl]-3-phenyl-1,2.,4-

oxadiazole

25
The title compound was prepared following procedure described for Example 13, but starting

from Intermediate 13 (56.65 mg; 0.20 mmol) and N'-hydroxybenzenecarboximidamide

(Apollo; 27.23 mg; 0.20 mmol). The solvents were evaporated and the residue was taken up



oxadiazol-3-yllphenyl)methanol In a microwave vial, Intermediate 17 (661 mg; 2.12 mmol) was
suspended in toluene (3 mL) and DMF (2 mL), Intermediate 32 (352 mg; 2.12 mmol) was added followed
by potassium 15 carbonate (321 mg; 2.33 mmol). ThgMW vial was sealed and the suspension was
heated to 180C for 15 min. The reaction mixture was cooled down to room temperature and poured into
isopropanol (BIRHEPAGE Rkl B mreperitelptatiasvashedutbstyaeMaving4oR@ht iA¢4cuo until
precipitation ecsWigtDaladdleeapoliatatathenitdicteddne diistdiire dfidmiaspredanitharsbgriepénol (3 x 10 mL).

Afforded Exatpple g6, 2% WALS SOkl MRS o ASeMEZL 8, B B2 da dfl= 3gH-5, 1.7 H2),
8.12-8.06 (2H, m), 7.63-7.52 (2H, m; 7.52-7.48 (2H, m), 7587 35(3H, ). 7.16 (1 ddd. J= 9.7, 8.4, 1.3

Hz), 4.79 (2H1%) T RS IMERSBEY: 475 (4 B +41 THIBIG gy E}*I'—"t ”(f%rﬁ'éﬂ'ﬁ‘é)s 8%).
Example5109*lHLgéMbﬂﬂudrbpﬁe@mInm{s[mt(/trﬁﬂmromethyllphenvll 1,2,4- oxadlazol 5-
25y11-1H-1,2,3-triazol-5- yl)pyrldlne 178 The title compound was prepared followmg the procedure
described for xa I ,
(trifluoromethyiys ”'\B‘f ' ?" il ; : ; e 5 solid (252
mg; 83%). 1H.RifadTaaoie3, 4OOMHz) 6 8.75- 8 71 (2H m), 8.23 (2H, d J=8. 08 Hz) 7.76 (2H, d, J =
8.10 Hz), 7.64-7.53 (2H, m), 7.40-7.33 (3H, m),7.19 (1H, t, J = 9.08 Hz); LC/MS (Method C): 453 (M+Hr.
HPLC (Method E) Pt 3.98 min (Purity: 99.79

AN .
Example110:444-{344-(1,3-dioxolan-2-y1)phke 21-11}12,4-oxad|azol-5-y11-1-(2-
edi

10fluorophenyl)-1H-1.2.3-triazol-5-yllpyridine T e compound was prepared following the procedure
described for Example 52, but starting from Inte 17 (209 mg; 0.67 mmol) and
4-(1,3-dioxolan-2-yl)-N'- hydroxybenzimidamide/&SBIN%O 74 mmol) to give Example 110 as a
white solid 15 (232 mg; 76%). 1H NMR: (CDCI3, 4OOMHZ) 6-8/73-8.70 (2H, m), 8.12 (2H, d, J = 8.12 Hz),

7.64-7.51 (4 740733 H.t J= 9 88 S), 4.17-4.04 (4H, m); LC/MS
(Methogac) lilg‘%\% ?ﬁl%t%b deé;f@ W'%%"Pr?ﬁn“(ﬁ l(}zr% crlggd:il/l_;i ze?l’nple 13, blﬁ gta'ﬂﬂng
Examp|e111f(3n{ea!frmeﬂtﬂ5?o1§h@%rsgp9r?& ALng a0 ey drangrsangEaosimidamide
200xadiazol-Gvydinhendbnesharolmites) title: covgras ndre/agapeepatethiatie wssigubevas aalesiug described

for Example H’\Q@EMC (10 mL). The organic phase was washed with sat. ag. NaHCO; (10 mL), dried
over MgSO, and evaporated. The solid was recrystallized from isopropanol, affording
15  Example 15 as a white solid. 'H NMR: (DMSO-dg, 300MHz) & 8.20 — 8.17 (m, 2H), 7.90 —
7.78 (m, 2H), 7.72 - 7.65 (m, 4H), 7.57 (t, J = 7.72 Hz, 1H), 4.98 (s, 2H), 3.23 (s, 3H).
LC/MS: 351.96 (M+H)". HPLC (Method A) Rt 4.75 min (Purity: 100%).

Example 16: 5-[5-Butyl-1-(2-fluorophenyl)-1H-1,2,3-triazole-4-yl]-3-(2-fluorophenyl)-
20 1,2 .4-oxadiazole

The title compound was prepared following procedure described for Example 13, but starting
from Intermediate 12 (52.65 mg; 0.20 mmol) and Intermediate 4 (30.83 mg; 0.20 mmol).
The solvents were evaporated and the residue was taken up into EtOAc (10 mL). The

25 organic phase was washed with sat. ag. NaHCO; (10 mL), dried over MgSQ, and
evaporated. The residue was recrystallized from isopropanol, affording Example 16 as an
off-white solid. '"H NMR: (DMSO-ds, 300MHz) 5 8.18 (t, J = 7.44 Hz, 1H), 7.92 — 7.69 (m, 4H),
7.62 —7.49 (m, 3H), 3.10 (t, J = 7.72 Hz, 2H), 1.54 (quint., J = 7.54 Hz, 2H), 1.25 (sext., J =



starting from Intermediate 33 (352 mg; 2.12 mmol), to give Example 111 as a white solid. 1H NMR:
(CDCI3, 400MHz) 6 8.74-8.70 (2H, m), 8.12 (1H, s), 8.05-7.95 (1H, m), 7.65-7.44 (4H, 25m), 7.42-7.31
(8H, m), 7.18 (1H, t, J = 9.1 Hz), 4.78 (2H, s). LC/M&gMethod C): 415 (M + H). HPLC (Method E) Pt 3.07
min (Purity: 95.9%). 179

Example11274dy&oprBpiIR 41413 @ s3anbGrdih SRy PR 1M ok Blehppy) Rp5.43 min
fluorophenvi(Pdrit92%3-triazol-5-vlimethyllmethanamine N N The title compound was prepared
following the procedure described for Example 91, but 5 using cyclopropylmethylamine in Step 2, (134
mg; 1.71 mmol) [ as a Whlte SO|Id 1H NMR CDC 3 400M,—|z£6 7.91-7.85 (1H, m),
7.69-7.61 (2FH $57.34 o Y . s ¢ —'68Hz)082073
(1H, m),D. 4%.@3329& m) 0. 00 mlnus O 06 (2H m) LC/MS (Method C) 427 (M + H). HPLC (Method E)
Pt 2.37 min (Purity: 96.2%). 10

Example113:1-(4-{541-(2-fluorophenv1l)- d|n é,l\l -v1-1H-1,2,3-triazol-4-v11-1,2 4-
oxadiazol-3-yllbenzynazetidine-3-carboxylisacidN™ “N

Stepl:4-(5-(1-(2-fluoropheny1)-5-(pyridin-4-y1)-1}
yl)benzaldehyde To a solution of oxalyl chloride 0.12
-78 was added DMSO (51 pL, 0.724 mmol) and th@rn' [THE W&S stirred for 30 minutes. To this mlxture
was added by syringe a suspension of Example\108 (100 mg;£.241 mmol) in DCM (2 mL) and the
resulting mixture was stirred for 30 minutes. Triethylamine (146 mg; 20 1.45 mmol) was added and the
resulting mixtife HREERPLAG SRS w&a%egtf%wwgcmmP@%agegﬁawaszaﬂr kYt Y Semperature
and a saturafeuindohetivedidt@mendaiadomehlo2den(@)afdwab)aiduete T4eoegurninidayétenas extracted with

DCM (3 x 10(AHeliant Benkobmetheganicsonsne Wirs dMpsaibd Hia srlvenbvasdemeayashin vacuo and
the resigye Was PSIISE O IR SBromAteRLap i O R RIPGHRZ0 S, RRINEW. FHing Yith petrol

over MgSO, and evaporated. The residue was purified by flash chromatography (SiO,: 10g;

cyclohexane/EtOAc gradient from 95/5 till 70/30), affording Example 17 as a yellow solid. 'H

NMR: (DMSO-ds, 300MHz) & 8.18 — 8.14 (m, 2H), 7.93 — 7.87 (m, 2H), 7.81 — 7.57 (m, 5H),

3.11 (t, J = 7.72 Hz, 2H), 1.54 (quint., J = 7.35 Hz, 2H), 1.26 (sext., J = 7.28, 2H), 0.80 (t, J =
15 7.35Hz). LC/MS: 364.08 (M+H)". HPLC (Method A) Rt 5.55 min (Purity: 99%).

Example 18: 3-Fluoro-4-{5-[1-(2-fluorophenyl)-5-phenyl-1H-1,2 3-triazole-4-yl]-1,2.4-

oxadiazole-3-yllphenol

20  The title compound was prepared following procedure described for Example 13, but starting
from Intermediate 13 (56.65 mg; 0.20 mmol) and Intermediate 6 (34.03 mg; 0.20 mmol).
The solvents were evaporated and the residue was taken up into EtOAc (10 mL). The
organic phase was washed with sat. ag. NaHCO; (10 mL), dried over MgSO, and
evaporated. The residue was purified by flash chromatography (SiO;: 10g;

25  cyclohexane/EtOAc gradient from 90/10 till 50/50). The resulting solid was triturated with
ACN to afford Example 18 as a pale pink solid. '"H NMR: (DMSO-ds, 300MHz) & 10.77 (s,
1H), 7.91-7.78 (m, 2H), 7.73 — 7.66 (m, 1H), 7.56 — 7.46 (m, 7H), 6.85 — 6.78 (m, 2H).
LC/MS: 417.98 (M+H)". HPLC (Method A) Rt 4.47 min (Purity: 98%).



25 containing increasing amounts of EtOAc to give the title compound as a white solid (97 mg; 96%). 1H
NMR: (CDCI3, 400MHz) 6 10.10 (1H, s), 8.74 (2H, dd, J= 4.5, 1.7 Hz), 8.28 (2H, d, J= 8.1 Hz), 8.03-7.98
(2H, m), 7.64-7.53 (2H, m), 7.40-7.34 (3H, m), 7.224446 (1H, m). 180 Step
2:1-(4-(511-(2-fluorophenyl)-5-pyridin-4-y1-1H-1,2,3-triazol-4-A-1,2,4-oxadiazol-3-
yllbenzyl)azetidine-3-carboxylic acid The title compound was prepared following the procedure described
for Example 84ar8 : Methy! 3-fluoro-4-{5-[1-(2-fluorophenyl)-5-phenyl-1H-1.2 3-triazole-4-yl]-
butstartingfrq%dgigg-,@ﬂgggqggnygafg-(pyridin-4-y1)-1H-1,2,3-triazo|-4-y1)-1,2,4- 5
oxadiazol-3-yObenzaldehyde, obtained in Step 1, (100 mg; 0.24 mmol) and azetidine-3- carboxylic acid
(49 mg; 0.48 mmol) to give Example 11 white solid. 1H NMR: (DMSOd6, 400MHz) 6 8.76 (2H, d, J
= 4.9 Hz), 8.00 (2H, d, J = 7.8 Hz), 7.91@3 Nz 7.7 Hz), 7.82-7.64 (1H, m), 7.67-7.53(4H, m), 7.52 (2H,
t, J= 8.5 Hz), 4.01 (3H, s), 3.76 (2H, s), 3.65 (2H.g). LC/MS (Method C): 498 (M + H). HPLC (Method E)
Pt 219 min (Purity: 95.0%). 10 Example114:N 2-fFuo ro ph env1)-5-pyri d i n -4-v1-1
H-1,2,3-triazol-4-v11-12,4- oxadiazol-3- yII 1)3- thanamine The title compound was
prepared following the procedure describedfor Exarﬁ‘ple 8 starting from
4-(5-(1-(2-fluoropheny1)-5-(pyridin-4-y1)-1H-1,2,3-triazol-4-y1)-12,4-oxadiazol-3- yl)benzaldehyde,
obtained as described in Example 113, Step 1, (100 mg; 0.24 nfmol) and 2-methoxyethanamine (36.4 mg;

((32;‘;8 ?g@'){;%@%é—;&%\gﬁgﬁg% XVE@%MH L DMRs é@%ﬁ‘g%% fépQ(MH%)) e?l% 70%1%1{@9 rég\']" rgn)1 ﬁ 0)5
m Z
3.88(2H, s), g‘é‘ﬁ%ﬁﬂ“}eﬂ'a 1@2% géﬁﬂ*@?’%@% f?}?‘ﬁ'at Z.lg’f‘i'z%?bﬁ@/ﬁéal é Hool C): 472 (M +

H). HPLC (ME#YRAF)TPe BWPWM’QF"{J‘PM?/@@B’[%@/@}"C’ the reS|due was recrystallized from isopropanol,
Example115&%&5@1(%@@@%%i8m55@widimmwmwgcicﬁ;@mlfﬁwhh@(2,,4= 7.56 Hz,
oxadiazol-3- vI hg%ll*% Erldwgﬁi'éjj'qu‘de Jhx;égl%gop:ppdjggﬁvaﬁ Qrfeﬁ)@p?dzf%llgvgig& the

procedure des xam but staztln fro

4-(5-(1-18- fluéroﬁﬁéHﬂll)lél(ﬁiﬁdfrﬁliyl)lm 1528‘3 #0501 2ty B)98, 548X GALSI-4L M Idehyde,
obtained as d#aTibeetind=xernpleclhis, (Bteipy 193400 mg; 0.24 mmol) and piperidine-4-carboxamide (62.2
mg; 0.48 mmol) to give Example 115 as an off-white solid. 181 NMR: (DMSO-d6, 400MHz) 6 8.78-8.71
(2H, m), 7.99-7.87 (3H. m), 777769 1H m) 7.64-7 57(2H, m 756747(4H m 722(1H s), 6.73 (1H,
s), 3.55(2H, SKAIPLEY: pt Bl pepenyl)pphenyiiibill g z), 1.73-1.53
(4H, m). LC/osdM } YIOD 770 ddd + H) HPLC (Method E) Pt 2. 12 min (Purlty 98 1%) 5
Example116:5- {541 (2 fluorophenv1)-5- p%rldln -4-v1-1H-1,2,3-triazol-4-v11-12,4-

N “N
— 0
—N
0. ~ ?
N

The title compound was prepared following procedure described for Example 13, but starting
from Intermediate 13 (84.98 mg; 0.30 mmol) and Intermediate 3 (69.91 mg; 0.36 mmol).

~

15

The solvents were evaporated and the residue was recrystallized from isopropanol affording
Example 20 as a white solid. '"H NMR: (DMSO-ds, 300MHz) & 8.58 (t, J = 1.51 Hz, 1H), 8.28

20 (dt,J=7.86 Hz, J=1.41Hz, 1H), 8.21 (dt, J =7.98 Hz, J = 1.41 Hz, 1H), 7.89 (t, J = 7.63
Hz, 1H), 7.79 (t, J = 7.83 Hz, 1H), 7.75-7.67 (m, 1H), 7.59-7.46 (m, 7H), 3.96 (s, 3H). LC/MS:
441.82 (M+H)". HPLC (Method A) Rt 5.13 min (Purity: 95%).

Example 21: 5-[1-(2-Fluorophenyl)-5-phenyl-1H-1,2.3-triazole-4-yl]-3-[3-

25  (trifluoromethyl)phenyl]-1,2.4-oxadiazole




oxadiazol-3-y11-1H-indazole The title compound was prepared following the procedure described for
Example 51, but 10 starting from Intermediate 17 (209 mg; 0.67 mmol) and Intermediate 30 (129 mg; 0.74
mmol). The residue was purified by flash chromatogrgphy on a Biotage 25+S column, eluting with petrol
containing increasing amounts of EtOAc to give Example 116 as an off-white solid. 1H NMR: (DMSO-d6,
400MHz) 6 13.37 (1H, s), 8.73 (2H, dd, J=4.56, 1.62 Hz), 8.43 (1H, s), 8.25 (1H, s), 7.95(1H, dd, J= 8.74,
1.55 Hz), 7.87(1H, td, J=7.68, 1.70 Hz) R- 157.65 (2H, m), 7.58 (2H, dd, J= 4.55, 1.63 Hz), 7.51-7.43
(2H, m). LC/MS (Method C): 425 (M + H)"HPLE _(Method E) Pt 3.09 min (Purity: 93.5%). Example 117:
2,6-dichloro-4-{5-[1-(2-fluorophenyl)-5-pyrigin/ [
20CI The title compound was prepared fol
from Intermediate 17 (209 mg; 0.67 mmol) &
163 mg; 0.74 mmol) to give Example 117 as an off-white  solid (230 mg; 73%). 1H NMR: (CDCI3,
400MHz) 6 8Thé-id td@bbum) wadpréphtes Yollohdrd (2dcdb(ZdHd¥gribed b EX3rtpld, 13)but.2thring5 (1H, m),
4.81 (2H, br ﬁ);qlr%x}% Ms{m@ (s&: éb%(l\é %Hﬁk&él'\él‘% Pﬁt%@n t{m)%e%QMHo(fMQRYJR%‘? 1%). 182

Example1185 541-(2-fluorophenv11-5-pyridin-4-v ,2,3-triazo
oxadiazol-3-VlRfAdfs-B%u s ‘Emﬂl‘@) NRESBIYPAIErBR AR ALY mmeraﬁaceaewa@wgrm@a"a%dr mmol) was

suspendgd inrbeilisspeoinol, atiodiAd Rk {in pik. p And Hyatioineaht:HioNdsppidic «3-cathxitidamide (J.
Med. Chem. 20016, 344253450413 38014, Bl aserd. iplipyad pyorosasslymagibonate (123

mg; 0.74 mmo7)% W vial was sealed 1%en5|on was eate to 180C for 30'min in a

microwave ré; JrGﬁ‘\'@ redbtorPrhiduUre \K)a)s lc%@f'gd wit 5B atpd AR dikfeyn

(Purity: 91%).

10 Example 22: 5-[1-(2-Fluorophenyl)-5-phenyl-1H-1.2 .3-triazole-4-yl]-3-(2-

methoxyphenyl)-1,2.4-oxadiazole

L
N N

— /s
0]

O G

The title compound was prepared following procedure described for Example 13, but starting
from Intermediate 13 (56.65 mg; 0.20 mmol) and N'-hydroxy-2-

15  methoxybenzenecarboximidamide (Tyger; 39.88 mg; 0.24 mmol). The solvents were

evaporated and the residue was dissolved in isopropanol. A precipitate was formed and
filtered. It was then purified by flash chromatography (SiO,: 10g; cyclohexane/EtOAc gradient
from 90/10 till 70/30), affording Example 22 as a white solid. '"H NMR: (DMSO-dg, 300MHz) &
7.91-7.90 (m, 2H), 7.83-7.46 (m, 9H), 7.28 (d, J = 8.40 Hz, 1H), 7.15 (dt, J=7.45Hz, J =

20  1.02 Hz, 1H), 3.91 (s, 3H). LC/MS: 413.91 (M+H)". HPLC (Method A) Rt 4.75 min (Purity:
98%).

Example 23: 2-Fluoro-4-{5-[1-(2-fluorophenyl)-5-phenyl-1H-1,2,3-triazole-4-yI]-1,2.4-

oxadiazole-3-yllbenzoic acid




10 with DCM and water. The solid was removed by filtration and redissolved in 2M HCI aqueous solution.
The solution was neutralized with sat NaHCO3solution and the precipitate removed by filtration, washed
with H20 and dried to give Example 118 as an off-white solid. 1H NMR: (DMSO-d6, 400MHz) 6 8.74 (2H,
app d, J=5.2 Hz), 8.51 (1H, d, J = 2.4 Hz), 793786(2H m), 7.77-7.68 (1H, m), 7.59 (2H, app d, J =5.2
Hz), 7.51 (2H, app t, J = 8.5 Hz), 6.72 (2 15s), 6.60 (1H, d, J = 8.8 Hz). LC/MS (Method C): 401
(M+H). HPLC (Method E) Pt = 2.14 min':_v 817.6%).

Example119:2-{541-(2-fluorophenv11-5-p idint4- '\i-lH-l,2,3-triazo|-4-v11-1,2,4- oxadiazol-3-v1lirwrazine
20 Th The title compound was prepared followi (Rlprocedure described for Example 52, but starting
from Intermediate 17 (105 mg; 0.34 mmol} ’0) Bydioxypyazine-2- carboximidamide (Fluorochem; 51
mg; 0.37 mmol) to give Example 119 as an-eff-whiteMolid mg cf’3%) 1H NMR: (CDCI3, 400MHz) 6
9.33 (1H, d, J=1.4 Hz), 8.78-8.72 (4H, m), 7.65- 257.54 (2H; m),\7,40-7.33 (3H, m), 7.23-7.17 (1H, m).
LC/MS (Method C): 387 (M+H). HPLC (Method E) Pt = 2.83 min (()gurity: 95.2%). 183

Example120 B¢b JiMehilidibonedyd)Eb{pylidianpanyit birbeng- ik gl Atyazple - 2ul-1,2,4-
oxadiazol-3-wkidZayiflgaympeibxioyridine The title compound was prepared foIIowing the procedure
described for Ex%{gpclg 22 d“am?ﬁS sér?ertlnrg Jpomvtrl;]tgpﬁ]gg)%g e %esg ge R0 E())( 155 gahl hydroxy-6-

(trlfluoromethy nicotini orochem: mmo |ve 8; as & white solid
(134 mg2879yMIntRIME ?@jél@“@@dm&)?@@‘m'(md E)t%f‘?%d@fﬁzl(ﬁﬁ 3ﬁ15n% F{T¥d, J = 8.2, 2.0
Hz), 7.84 (1Hhd,sblveBtR wizy, lidigbratbd {RtHihm)esIddd wa32¢Slbtatixed. ﬁ!&n?sdﬁrcﬁﬂ;dzhomaffbﬁlmgs (Method

C): 454 (M*HeHFéLc%nG%%'}rbOQs%)q Pﬁ wﬁﬁté%dmmffw‘a( ERASS0) sBodI el e, 9 = 7.7
4-{1-(2-fluoropheny1)-4-[3-(2-methy ,2,4- oxadlazol 5- 11 1H-1,2,3- trlazol 5- vI r|d|ne 15The
I'El)g ﬂ%ﬁ% E !

title compou @Méé’%?@?)alre@fpﬁlfi%l ééBuFe%rés%@.% for E%\rﬁﬁ?e ’5‘21Hht Star Sfrom
Intermediate (&7 TBDY.94dsB6T. hGGH: 408 89 (MdHDXH2-th@destiberaiRtidddidie (EwdmPass111 mg; 0.74

mmol) poive Eyampia.bELAS ABHESOIHLIRA DG ANTAL 1 ENMRGHICLS: 400MHZ)0 8 73-6.67 (2H,
m), 801(1H J= 77l§z) 7.63-7.52 (2H, m), 7.44-7.28 (6H, m), 7.23-7.12 (1H, m), 2.62 (3H, s). LC/MS

(Method C) HPLC
Methyl 2-f|uoro 4-{5-[1-(2-fluorophenyl)-5-phenyl-1H-1,2,3-triazole-4-yl]-1,2,4-oxadiazole-3-

yl}benzoate obtained in Step 1 (71.30 mg; 0.16 mmol; 1 eq.) was dissolved in MeOH (3 mL)
and THF (3 mL). A 5N solution of sodium hydroxide was added (0.16 mL; 0.80 mmol; 5 eq).

15  The mixture was stirred at RT overnight. The solvents were evaporated and the residue was
taken up into EtOAc (10 mL) and washed with HCI (0.1N, 10 mL) and brine (2x10 mL), dried
over MgSO, and evaporated, affording Example 23 as an off-white solid (57.20 mg; 83%). 'H
NMR: (DMSO-dg, 300MHz) 5 13.64 (s, 1H), 8.11 (t, J = 7.08 Hz, 2H), 7.96-7.81 (m, 3H), 7.74-
7.67 (m, 1H), 7.58-7.46 (m, 7H). LC/MS: 445.92 (M+H)". HPLC (Method A) Rt 4.43 min

20  (Purity: 97%).

Example 24: 4-{5-[1-(2-Fluoropheny)-5-phenyl-1H-1,2.3-triazole-4-yl]-1,2.4-oxadiazole-
3-yllbenzoic acid

25  Step 1: Methyl 4-{5-[1-(2-fluorophenyl)-5-phenyl-1H-1,2,3-triazole-4-yl]-1,2,4-oxadiazole-3-

yllbenzoate



20(Method E) Pt = 3.81 min (Purity: 99.1%).
Example122:4-[4-[3-(5-fluoro-2-methoxypheny1)-1,2,4-oxadiazol-5-y11-1-(2-
fluorophenvl)-1H-1,2,3-triazol-5-vlipyridine 184 Theditle compound was prepared following the
procedure described for Example 52, but starting from Intermediate 17 %09 mg; 0.67 mmol) and
Intermediate 1 {Hie LORROBNIMRRETP f°g iRl eiamsRs e desc et s dmnle Nt IR RE5893, 400MHZ)
68.73-8.68 (2dmmytemneBatélld, (84198 md).0,38 1 2rhixt) aridbBeth$ll4(2H, m), 7.39-7.33(3H, m), 7.22-7.15(2H,

m), 7.00 (1HLendm g%rlwﬁr%m%%@zba% (MaiiradMetied(y: FssiMahrdRbieMdeibrd E) Pt=
3.50 min (Pur

5-{5-[1-(2- flug%BWSR?f))r‘g P}ﬁéﬁ%%n\q@ﬁ]gﬁ?qwTzi%fc[?ﬁi%cipioyfio& iffardlng the title compound
100xadi&zol-8s\a hitielae! - hh g RN(PI2ST da, SORMUIR) o8 rite trmettiaité. 88 ({75208, rhifol) in anhydrous

ACN (2 mL) wag. ﬁ@d‘%ﬁh Lrihee3- 43 gAY YSoRIROBFYPYORRsL e audfm Py remlerifR el (81 mg;
0.42 mmol) f&b%vig P am| %? -hydroxypyridine-3-carboximidamide (J. Med. Chem., 2007, 3442- 15
3456; 50 mg; h4 |aI The mixture stirred at PT for 18 h. Anhydrous pyrldlne (2 mL) was

added. The rﬁﬁt@t%rﬁ\{%é%é?\ﬁw@éb%‘d%%%&é@ét%%@@ﬁ@?ﬁ%%ﬂziﬁ'ﬂ’@%?@@v@ave. The reaction

mixture was gidagbdamia to room temperature and poured into isopropanol (5 mL) and water (5 mL). The

volume,was faaced By, W%%gr%%%?ﬁtdﬁe}@w ‘HQ“J FRE%B'%‘ ™ 9%85(5%%%’9 ghe solid was collected

by filtration and washed with 20 isopropanol |ve xam 123 as a brown solid. 1H NMR:

(DMSO-d6, 0BRSS BiAnedin %teBJ ﬁ ?—925“% %é%ﬂlﬂ‘%d )gvas '%?4‘8"*7‘%39'7?3(@#0 m), 7.71-
7.64 (1H, m)addSBiELE, LI-ABN st)tich 0b (@) s 1) yereAidEHyas, alid @1 10H2D) M. 9B 7R M), 3. (3H, S).
LC/MS (Methof Gixt3R8/Ad stifidd BiRCG(MBIRATE] Sdiverd mir (REptYaRd 4% )he reS|due
iggxamplel?igﬁ SFJAW%’&S?IE_IBI&)CI:’?P&%LY %(?v@/s IdJ‘wﬁ}trYIlléll_iollT% 3f trIEBO!mne J(Q'x%hﬁlL Oc)j(rl %Z\/%lr 3-yllphenol
15  MgSO, and evaporated, affording Example 24 as a white solid (60.70 mg; 93%). 'H NMR:
(DMSO-dg, 300MHz) & 13.34 (s, 1H), 8.15 (m, 4H), 7.89 (t, J = 7.64 Hz, 1H), 7.74-7.67 (m,
1H), 7.58-7.46 (m, 7H). LC/MS: 427.93 (M+H)". HPLC (Method A) Rt 4.38 min (Purity: 96%).

Example 25: 3-{1-(2-Fluoropheny)-4-[3-(2-fluorophenyl)-1,2.4-oxadiazole-5-yl]-1H-1,2,3-
20 triazole-5-ylipyridine

The title compound was prepared following procedure described for Example 13, but starting
from Intermediate 14 (56.85 mg; 0.20 mmol) and Intermediate 4 (36.99 mg; 0.24 mmol).
The solvents were evaporated and the residue was purified by flash chromatography (SiO.:
25  10g; cyclohexane/EtOAc gradient from 90/10 till 70/30), affording Example 25 as a white
solid. 'H NMR: (DMSO-dg, 300MHz) & 8.77 (d, J = 1.59 Hz, 1H), 8.73 (dd, J = 4.89 Hz, J =
1.59 Hz, 1H), 8.05 (dt, J = 7.95 Hz, J = 1.94 Hz, 1H), 7.80-7.90 (m, 2H), 7.77-7.68 (m, 2H),
7.59-7.44 (m, 5H). LC/MS: 402.50 (M+H)*. HPLC (Method A) Rt 3.97 min (Purity: 96%).

30 Example 26: 3-[4-[3-(2,5-Difluorophenyl)-1,2,4-oxadiazole-5-yl]-1-(2-fluorophenyl)-1H-
1,2, 3-triazole-5-yl]pyridine




The title compound was prepared following the procedure described for Example 108, but starting from
Intermediate 17 (209 mg; 0.67 mmol) and Intermediate 34 (118 mg; 0.74 mmol), to give Example 124 as
an off-white solid. 1H NMR: (DMSO-d6, 400MHz) 6398 (1H, 5 brs), 8.77-8.73(2H, m), 7.94-7.86(1H,
m), 7.76-7.69(1H, m), 7.63-7.59(2H, m), 7.51 (2H, t, J= 8.5 Hz), 7.47-7.36 (3H, m), 7.04-7.00 (1H, m).
LC/MS (Method C): 399 (M + H). HPLC (Methef E) Pt 3.19 min (Purity: 98.6%).
Example125:1-(3-{541-(2-f|uorophenyl)—n-,m%l-lH-1,2,3-triazo|-4-y11-1,2,4-
10oxadiazol-3-yllphenyl)methanamine hydrochlonde
Stepl:tert-butyl(3-(5-(1-(2-fluoropheny1)-5-(pyridin-4-y1);1H,2,3-triazol-4-y1)-1,2,4-
oxadiazol-3-yObenzylcarbamate The title c PO ndyvag prepared following the procedure described for
Example 116, but 15 starting from Intermedi 7 (209 mg; ¥ mmol) and Intermediate 54 (196 mg;
0.72 mmol), and was isolated as a white solid. 1H NMR: (CDC{3, 400MHz) 6 8.75-8.71 (2H, m), 8.04 (1H,
s), 8.01-7.96 (1H, m), 7.65-7.52 (2H, m), 7.48-7.42 (2H, m), 7.41-7.34 (3H, m), 7.19 (1H, app t,J=9.1

Hz), 4.91 (1HnRriigd bMBdditd Wishrdrardéialidg4Rdcidu®)aédefMed (detanrbie): S dbidg)- HPLC

(Method E) Pt 3.74 min (Purity; 99.7%). 2 . .
(a5 LA 066 B b DG ooy ang 2 ditupraryy oo
yllphenyOmetraipsrhriéangarsemiatdrmire(dRB-E8eeotihd Wes Brébaree fdmvielgeie wetkedure
describesl forkxamnpe S ﬁm_é‘qlmm/swumgecﬁrbmm_eﬁdwﬁyﬂatography (SiO2: 10g;

(51 I A Y U P AT O L AR gpsgerbamate

obtained in Step 1, (190 mg; O: mmol), to give 25 Example I25 as a white solid (147 mg; 90%). 1H
NMR: (DMSMB; (R0 0818z 68 (51, i, B8 o sp Bt et PO T . 92 7.7 Ha), 7.92
(1H, t, J= 7.61HY)8.0381t/I697(8HHM)] ¥ 682 H4, 1,H)=7R3F (dz)] ¥ HEH4R(2H,. 50)H4.18)(2tT7¢f,.06- 5.9 Hz).
LC/MS (Methad £ 434 gt H) sHPLEMEIBad S0P 3380 (R 9%090)s ARG purity:
Examplel26:5-{541-(2-fluorophenv11-5-pyridin-4-v1-1H-1,2,3-triazol-4-v11-1,2,4-

oxadiazdl-3-vE QE-methoxypyridine

Example 27: 2-{1-(2-Fluoropheny-4-[3-(2-fluorophenyl)-1,2.4-oxadiazole-5-yl]-1H-1,2,.3-

triazole-5-yllpyridine

15  The title compound was prepared following procedure described for Example 13, but starting
from Intermediate 15 (56.85 mg; 0.20 mmol) and Intermediate 4 (36.99 mg; 0.24 mmol).
The solvents were evaporated and the residue was purified by flash chromatography (SiOa:
10g; cyclohexane/EtOAc gradient from 90/10 till 70/30), affording Example 27 as an off-white
solid. "H NMR: (DMSO-dg, 300MHz) & 8.56 (d, J = 5.04 Hz, 1H), 8.15-8.00 (m, 3H), 7.81-7.66

20 (m, 3H), 7.58-7.43 (m, 5H). LC/MS: 402.86 (M+H)*. HPLC (Method A) Rt 4.53 min (Purity:
99%).

Example 28: 2-[4-[3-(2,5-Difluorophenyl)-1,2,4-oxadiazole-5-yl]-1-(2-fluorophenyl)-1H-

1,2.3-triazole-5-yl]pyridine




5The title compound was prepared following the procedure described for Example 108, but starting from
Intermediate 17 (209 mg; 0.67 mmol) and N'-hydroxy-6- methoxynicotinimidamide (Aurora, 123 mg; 0.74
mmol), to give Example 126 as an off-white solid. 1khjMR: (DMSO-d6, 400MHz) 6 8.78 (1H, d, J= 2.4
Hz), 8.77-8.74 (2H, m), 8.25 (1H, dd, J = 8.7, 2.4 Hz), 7.91 (1H, td, J = 7.6, 1.7 Hz), 7.76-7.69 (1H, m),
7.61 (2H, dd, J = 4.6, 101.6 Hz), 7.52 (2H f8.5 Hz), 7.07 (1H, d, J= 8.7 Hz), 3.98 (3H, s). LC/MS
(Method C): 416 (M + H). HPLC (Method 1.3.48 min (Purity: 95.4%).
Example127:N-(4-{541-(2-f|uorophenvll- il'\\'/1-1H-1,2,3-triazo|-4-v11-1,2,4-
oxadiazol-3-yllbenzyl)-beta-alanine 15 The
described for Example 94, but starting from N O /)\@
4-(5-(1-(2-fluoropheny1)-5-(pyridin-4-y1)-1H-2,3-triazdl-4- ,2,4-oxadiazol-3- yl)benzaldehyde,
obtained as described in Example 113, Step 1, (100 mg; 0.24hmol) and p-alanine (43.2 mg; 0.48 mmol)
to give Example 127 as a white solid. 1H NMR: (DMSO-d6, 20400MHz) 6 8.75 (2H, dd, J= 4.5, 1.6 Hz),
o, 3 B e o 3 50 (oL ) by oy LS
, d,J=8.1Hz), 7.55-7. S), 2.81-2.68 , 2. , t,J =6.7 Hz).
(Method C): 48% zmeimrﬁq'ﬁﬁfg<8@§ﬁufé‘8’r9()%§t@?§l§ %q%%gl]dﬁ?t@:o@g@'%). 187 The title compound was
prepared fol By PRIERBREHDPE HIESENER O b -Elnaipstd- 3k meu b afimg!irdAe solvents were
4-(5-(1-(8-fluevaphratsdlana-(iy ridioud-ya-pinifle@ [3- frisrA ehbiyh)odrdphyopsadiazod: 3- y1)benzaldehyde,
obtained as ggaSHQfla%V%%(gé&%%iééﬁroﬁ%Ao WA A; I?n%‘}smﬁ%‘/l%?&%é H&%Qgﬁéﬁ'z%%rboxy"c acid

(62.6 mg; 0.48 mmol) to give Example 128 as a white solid. 1H NMR: (DMSO-d6, 400MHz) 6 8.75 (2H, d,
J= 5.3 Hz), 7"eMAGY. @I dp 2 pl¢282927608-Maije p8e- (SHIMR)DYIEQ+dg, 3PAMHZ1BI2R, m), 3.56
(2H, s), 2.78(2H € 4.7+ 1A, Az}, BBALEn(TH),M)B 27083 (@t 8AN), LLBIS( 2420 89 (X1:64) (2HPL@). LC/MS
(Method C): @@Q”(M A h@rk&%kﬁwﬁqu @0/5; 2.20 min (Purity: 97.7%). 10
Examplel29:1-(4-{541-(2-fluorophenvl)-5-pyridin-4-v1-1H-1,2,3-triazol-4-v11-12,4- oxad iazol-3-yll
phenyl)-N-methyl met han amine

Example 29: 3-(4-{5-[1-(2-Fluorophenyl)-5-phenyl-1H-1,2 3-triazole-4-yI]-1,2,4-

\puNdFwas prepared following the procedure

oxadiazole-3-yl}-3-methoxyphenyl) propanoic acid
F

g
N N
— /s
=N 0
0. -~
N
)
OH

Step 1: Tert-butyl 3-(4-{5-[1-(2-fluorophenyl)-5-phenyl-1H-1,2,3-triazole-4-yl]-1,2,4-

15  oxadiazole-3-yl}-3-methoxyphenyl)propanoate
The title compound was prepared following procedure described for Example 13, but starting
from Intermediate 13 (56.65 mg; 0.20 mmol) and Intermediate 7 (70.64 mg; 0.24 mmol).
The solvents were evaporated and the residue was purified by flash chromatography (SiO.:
10g; cyclohexane/EtOAc gradient from 90/10 till 70/30), affording the title compound as an
20  off-white solid. "H NMR: (DMSO-ds, 300MHz) & 7.88 (m, 1H), 7.75 (d, J = 7.71 Hz, 1H), 7.72-
7.66 (m, 1H), 7.55-7.45 (m, 7H), 7.15 (s, 1H), 7.01 (dd, J = 7.90 Hz, J = 1.33 Hz, 1H), 3.91
(s, 3H), 2.92 (t, J =7.53 Hz, 2H), 2.63 (t, J = 7.55 Hz, 2H), 1.41 (s, 9H). LC/MS: 541.90
(M+H)*. HPLC (Method A) Rt 5.57 min (Purity: 91%).
Step 2: 3-(4-{5-[1-(2-Fluorophenyl)-5-phenyl-1H-1,2,3-triazole-4-yl]-1,2,4-oxadiazole-3-yl}-3-
25  methoxyphenyl) propanoic acid



The title compound was prepared following the procedure described for Example 94, but 15 starting from
4-(5-(1-(2-fluoropheny1)-5-(pyridin-4-y1)-1H-1,2,3-triazol-4-y1)-1,2,4-oxadiazol-3- yl)benzaldehyde,
obtained as described in Example 113, Step 1, (100 g3g; 0.24 mmol) and methylamine hydrochloride
(32.7 mg; 0.48 mmol) to give Example 129 as a Whlte SO|Id 1H NMR: (DMSO-d6, 400MHz) 6 8.76-8.73
(2H, m), 7. 97T?“8fw(8’? (f‘n§5Jv1'X%“ﬂF@@F('1<F@V%§ PRe-Fhd ceHTIRRRIS ](?|2|4§3X@@ﬂ8ﬁ Wy, LCIMS
(Method C): 328e(hxy-bhehiDCpdviedten dHE)iRA0 2bh B2 Pgriy0®Bu8et)1 eq.), was dissolved

Examplel30'Ndénﬁékd%twrﬁlahﬁd&\ééﬂc%m iinndovdg Hhdi 26 éaélz\%ls”aa{ééd%?oélc The
oxadiazol-3-yllbenzyl)-N- metﬁéagcme 88T t|t| comp pound was prepared fol ogwn%lthe procedure

described fofﬁﬂ?ﬁ xgjﬁe t&r?r Pﬁ/erm tat e solvents were evaporate

4-(5-(1-(2- quEr@m‘ﬁéﬁ?Q)aS«”(px}rrmlnolldy@Y&BimQZ%»‘%«)aﬂd)NMﬁlbDMﬁ,Q-dméamldt-)@ 5 99béAzdidehyde,

?fsfazined ag describes sskxanple 553, @O &R, PHLOG ;mg; f-B47pmal)and @z@eﬁw@?@ a:e)tig gc;% 675
.2 mg; 0. z

(2H, m), 7.9;9(352, %'ﬁ?sgogg ES ngggg,lé% %ﬁ'?&%ﬂ% %983%@ 'B{HQ ?ﬂ%%’é?r\? Q%Ig; 61-7.47 (4H,

m), 3.78 (2HM¥, Btz@/(@ﬁf’/oé) 2.32 (3H, s). LC/MS (Method C): 484 (M + H). HPLC (Method E) Pt 2.36

min (Purity: 98.9%). Example131 1-(4-{5-[1-(2- fluoropherwl) -5-pyridin-4-y1-1H-1,2,3-triazol-4-y11-1,2,4-

10oxadjgzol-3sulinhienyll- > prepared following the

4-(5-(1-(2-fluB¥8EK

B O ASy L zot4-y1)-1,2,4-oxadiazol-3- yl)benzaldehyde,
obtained as descrlbed in Example 113, Steg 1 (100 mg; 0.24 mmol) and 15 dimethylamine hydrochloride
(39.5 mg; 0.48 mmol) to give Examplﬁgs @Whlte solid. 1H NMR: (DMSO-d6, 400MHz) 6 8.62 (2H,
dd, J = 4.5, 1.7 Hz), 7.84 (2H, d, J = 81H7), R 78\1H, td, J= 7.6, 1.7 Hz), 7.63- 4 56 (1H, m) 7.48 (2H, dd,
J=4.5,1.7 Hz), 7.42-7.35(4H, m), 3.38 (2H,
(Method E) Pt 214 min (Purity: 94.2%).
Example132:2-[(3-{541-(2-fluorophenv1l)-
oxadiazol-3-yllbenzynaminolethanol fomate The title compoundg wag prepared following the procedure
described for Example 94, starting 25 from
3-(5-(1-(2-fluorophenyl)-5-(pyridin-4-y1)-1H-1,2,3-triazol-4-y1)-1,20#-o0xadiazol-3- yl)benzaldehyde (100
mg; 0.24 mmgl) and-2-aminocethanel (2 V. s,a white solid. 1H
NMR: (DMSan)q%é EB%WZ;V\ %éeéb%@ ég%&meg@%?ﬁ%wsl;ﬂ%ggg (ﬁlﬁg%icg% @217%7‘\}3 (2H, m), 7.63-7.56
(1H, m), 7.542P967¥¢r3 i} %“?%*Yéwii‘egy Qfa%%(zH t, J = 5.8 Hz), 2.56 (2H, t, J = 5.8 Hz). LC/MS
(Method<C): 468 (M eokpobiRLVG ¢ MetrrredE) PwvRd brockd (Ruditycrda@fd) Example 13, but starting

from Intermediate 13 (113.30 mg; 0.40 mmol) and Intermediate 8 (133.61 mg; 0.48 mmol).

The solvents were evaporated and the residue purified by flash chromatography (SiO,: 10g;

cyclohexane/EtOAc gradient from 90/10 till 70/30), affording the title compound as an off-
white solid. "H NMR: (DMSO-ds, 300MHz) & 7.91-7.82 (m, 2H), 7.73-7.62 (m, 1H), 7.57-7.46
20  (m, 7H), 7.30-7.25 (m, 2H), 3.36 (s, 3H), 2.88 (t, J = 7.56 Hz, 2H), 2.58 (m, 2H), 1.40 (s, 9H).
LC/MS: 526.10 (M+H)". HPLC (Method A) Rt 6.12 min (Purity: 91%).
Step 2: 3-(4-{5-[1-(2-Fluorophenyl)-5-phenyl-1H-1,2,3-triazole-4-yl]-1,2,4-oxadiazole-3-yl}-3-
methylphenyl) propanoic acid
Tert-butyl 3-(4-{5-[1-(2-fluorophenyl)-5-phenyl-1H-1,2,3-triazole-4-yl]-1,2,4-oxadiazole-3-yl}-
25  3-methyl- phenyl )propanoate obtained in step 1 (43.6 mg; 0.08 mmol; 1 eq.) was dissolved
in DCM (0.60 mL). Trifluoroacetic acid (61.5 ul; 0.83 mmol; 10 eq.) was added at 0°C and the
reaction mixture was stirred overnight at RT. The solvents were evaporated and the residue
was recrystallized from ACN, affording Example 30 as a white solid (32.7 mg; 85%). 'H
NMR: (DMSO-ds, 300MHz) & 12.16 (s, 1H), 7.85-7.77 (m, 2H), 7.69-7.63 (m, 1H), 7.54-7.43
30 (m, 7H), 7.29-7.23 (m, 2H), 2.86 (t, J = 7.44 Hz, 2H), 2.60-2.57 (m, 2H). LC/MS: 469.95
(M+H)*. HPLC (Method A) Rt 4.71 min (Purity: 97%).



Example133:1-(3-{5-[1-(2-fluoropherwl)-5-pyridin-4-y1-1H-1,2,3-triazol-4-y11-1,2,4-
5oxadiazol-3-vllohenv11-N-methylmethanamine formate The title compound was prepared following the
procedure described for Example 94, starting 0
from3-(5-(1-(2-fluorophenyl)-5-(pyridin-4-y1)-1H-1,2,3-triazol-4-y1)-1,2,4-oxadiazol-3- yl)benzaldehyde
(100 mg; 0.24 mmol) and methylamine hydrochloride (32.7 mg; 0.48 mmol) 10 to give Example 133 as a
white solid. 1k 3D MEO &, 0GMbipp6 éh vid 1 2H-alkhdlazaledD v [l - 6420 @ 2i8e(iMH; 13);: 8.07 (1H S)

7.92-7.86 (2@,5@)"76‘20%25?_%]%,1@ 7.65-7.55 (3H, m), 7.50 (2H, t, J = 8.4 Hz), 3.93 (2H, s), 2.40 (3H,
s). LC/MS (Metho : PLC (Me}_hod E) Pt 2.13 min (Purity: 99.4%).
15Example134:1-(3-{541-(2-fluoroolienvl),5-gvridin-4-v1-1H-1,2,3-triazol-4-v11-1,2,4-
oxadiazol-3-yllbenreppyrrolidin-3-ol The @.. mbend was prepared following the procedure described
for Example 94, starting
from3-(5-(1-(2-fluorophenyl)-5-(pyridin-4-y1) ,2,8:=tfjazok-4-y1)-1,2,4-oxadiazol-3- 20
yl)benzaldehyde (100 mg; 0.24 mmol) and 3pyrplidigol &Zﬁ;& 0.48 mmol) to give Example 134 as an

off-white solid. 1H NMR: (DMSO-d6, 400MH¥68.76-8¥/3 ( ), 7.97 (1H, s), 7.96-7.84 (2H, m),
7.76-7.69 (1H, m), 7.61 (2H, dd, J = 4.5, 1.6 Hz), 7.59-7.49 (4H, m), 4.74 (1H, d, J= 4.4 Hz), 4.29-4.21
(1H, m), 3.75-3.63(2H, m), 2.75 (1H, dd, J= 9.6, 6.2 Hz), 2.63 (1H, q, J= 7.8 Hz), 2.51-2.45(1H, m), 2.36
(1H, dd, 5= 9T6e 3t khpduba-k R (d s Abiodirtapio S (- Ues)ritda M a0 utddrt(hg + H). HPLC

(Method E) P o%?%(@r’%@#é‘i@ymgi@s@)m%%@zo mmol) and 2,5- dlflu

Examplel35: 1é4 {5-[1-(2-fluoropherwl) ridin-4-y1-1H-1,2,3- trlazol 4-y11-1,2 4-
oxadiazol-3-M W?ﬁﬁ%@?ﬁﬁ?f—bﬁﬂmdaﬁﬂ%et 5%&5‘18%6& Wa@%r%ﬁ%@'a%iIsoﬁﬁﬁl‘fﬁ%t?)}‘@é‘édure described
for Example evgrouatesi stat timgrésidine was purified by flash chromatography (SiO,: 10g;

4-(5-(1-(2-uyaphenybERcRY el idrd b -1 nlind B dnAsaciazal Sudagrzaidenyde,
obtameﬂ g‘ ﬁ? edin Ex 138 Ste %\% 0.24 mm g and 3- azetl%l 5 4 mg 0.48
mmol) to giv e@é g‘iéﬂg &%oNdM 1 %5!\718(.7)% ooMHY) 6%8 J 47,15
Hz), 7.97-7.8M(3H). mpzwrc@mgrom,ﬁﬂx,t 2.6B8@H]d@H)-L4/XSt £26189, WISH)?HI?(AJ-{NM)WOB 35 (1H, d, J=
6.4 Hz), 4.27p4 AQ4(@tmM)P3R7 (Bb%$),

Example 32: 4-{1-(2-Fluorophenyl)-4-[3-(2-fluorophenyl)-1,2.4-oxadiazole-5-yI]-1H-1,2,.3-
15 triazole-5-yllpyridine

The title compound was prepared following procedure described for Example 13, but starting
from Intermediate 16 (56.85 mg; 0.20 mmol) and Intermdediate 4 (36.99 mg; 0.24 mmol).
The solvents were evaporated and the residue was purified by flash chromatography (SiO.:

20  10g; cyclohexane/EtOAc gradient from 90/10 till 70/30), affording Example 32 as an off-white
solid. "H NMR: (DMSO-dg, 300MHz) & 8.75 (m, 2H), 7.99 (dt, J = 7.50 Hz, J = 1.71 Hz, 1H),
7.92 (dt, 3 =7.63 Hz, J = 1.64 Hz, 1H), 7.78-7.68 (m, 2H), 7.62 (m, 2H), 7.55-7.45 (m, 4H).
LC/MS: 402.84 (M+H)". HPLC (Method A) Rt 3.84 min (Purity: 96%).

25 Example 33: 3-Fluoro-4-{5-[1-(2-fluorophenyl)-5-phenyl-1H-1,2,3-triazole-4-yl]-1,2.4-

oxadiazole-3-yllbenzoic acid




103.55 (2H, dd, J = 7.4, 5.8 Hz), 2.83 (2H, t, J = 6.6 Hz). LC/MS (Method C): 470 (M + H). HPLC (Method
E) Pt 213 min (Purity: 98.2%).
Example136:2-[(4-{5-[1-(2-fluoropherwl)-5-pyridin-44y4-1H-1,2,3-triazol-4-y11-1,2,4-
oxadiazol-3-vllbenzyllaminoiethanol 15 The title compound was prepared following the procedure

described for Example 94, but starting frgm_"
4-(5-(1-(2-fluorophenyl)-5-(pyridin-4-y1ﬁdlsgtriazol-4-y1)-1,2,4-oxadiazol-3- yl)benzaldehyde,
obtained as described in Example 113, Step 1,\(100 mg; 0.24 mmol) and 2-aminoethanol (29.6 mg; 0.48
mmol) to give Example 136 as a white solid._1} ; OMSO-d6, 400MHz) 6 8.75 (2H, dd, J = 4.6,
1.6 Hz), 7.96-7.87 (3H, m), 7.76-7.69 (1H, = 4.6, 1.6 Hz), 7.57 (2H, d, J= 8.0 Hz), 7.51
(2H, t, J= 8.5 Hz), 4.52 (1H, s), 3.83 (2H, s); & , i
(Method C): 458 (M + H). HPLC (Method E) Pt 210 min (Purity: 99.9%). 25Example
137:N-1-1-(4-{541-(2-fluorophenvl)-5-pyridin-4-v1-1H-1,2,3-triazol-4-v11-1,2,4-

oxadiazol-3-yitbe Az Ypiweditiera-dHadét@hiduophonylFhe ity ddhipddridaarie-Hidiphrett following the
procedure deseidked és-fpamplad4, but starting from

4-(5-(1-(2-flu FIORI{\ Cé%?r?%]x dyvr\;ad mpfi%alé& ﬁoll%_vs% :%O%gczedu(se%%)scrigé f%r dlaz 313)/%%{3 etnrztaldEhyde

obtained as describ ép mmo (ﬁerl yrf?acetamlde
(69 mg; 0.48f MBI GRBIE % ﬁ%@%@? é?s38 Wﬁi?@ apfdntermRinte ajKﬁs?@ ra@ #OMA 6 8.76-8.73(2H,
m), 7.96(2H, d20sd}. THdz0IVedsd-Wa8 ¢labor)ed and-hé B¢idide m)s 7e6d/s(@HzeEﬁjfrdn=lsbﬁroﬂ)£1d>ﬂz) 7.56-7.48

(4H, m), 35%%%;{8%3&@ &%Hp&nlraéja J&)f%&ﬁﬁﬁm MSS- E'Zbo%l\ﬁllléE i #]3 (2H, d, J=12.3

Hz), 1.43 (2H, t 1.6 H? é? hod D P C (Metho 2413 min (Purity:
99.9%). 10 E 43%@1@@ 44 <{1§[4]ra§ dif: P vﬂﬁ‘éth‘ﬁl)é)ﬁ 1(4dpIf Qa%%r’s&ﬂ’ iz 3H).
fluorophenv1j-8H11)2Z 3-tiadol-Bylipy#Adiaé (nT,Héljitied8endtqum d a3 i ép ater LOMSRIAG!96 procedure

describeg forammie i Mkthod A) Rt 5.10 min (Purity: 93%).
Step 2: 3-Fluoro-4-{5-[1-(2-fluorophenyl)-5-phenyl-1H-1,2,3-triazole-4-yl]-1,2,4-oxadiazole-3-

yl}benzoic acid
Methyl 3-fluoro-4-{5-[1-(2-fluorophenyl)-5-phenyl-1H-1,2,3-triazole-4-yl]-1,2,4-oxadiazole-3-
yl} benzoate, obtained in step 1 (57.90 mg; 0.13 mmol; 1 eq.), was dissolved in MeOH (3 mL)
15  and THF (3 mL). A 5N solution of sodium hydroxide was added (0.13 mL; 0.65 mmol; 5 eq).
The mixture was stirred at RT overnight. The solvents were evaporated and the residue
taken up into EtOAc (10 mL) and washed with HCI (0.1N, 10 mL) and brine (2x10 mL), dried
over MgSO, and evaporated, affording Example 33 as an off-white solid (49.30 mg; 88%). 'H
NMR: (DMSO-ds, 300MHz) & 13.66 (s, 1H), 8.15 (t, J = 7.55 Hz, 1H), 8.00 (d, J = 8.10 Hz,
20  1H), 7.94-7.86 (m, 2H), 7.74-7.67 (m, 1H), 7.59-7.46 (m, 7H). LC/MS: 402.50 (M+H)*. HPLC
(Method A) Rt 3.97 min (Purity: 99%).

Example 34: 5-[1-(2-fluorophenyl)-5-methyl-1H-1,2,3-triazol-4-yl]-3-phenyl-1,2 4-

oxadiazole

0. /)\@
N
25

To a solution of Intermediate 9 (100 mg; 0.45 mmol; 1.00 eq.) in dry ACN at RT was added
1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (104 mg; 0.54 mmol; 1.20 eq.),
followed by N'-hydroxybenzenecarboximidamide (Apollo; 73.87 mg; 0.54 mmol; 1.20 eq.).

The mixture was stirred at RT for 30 min. The mixture was heated at 120°C overnight. After



15 starting from 4-(5-(1-(2-fluoropheny1)-5-(pyridin-4-y1)-1H-1,2,3-triazol-4-y1)-1,2,4-oxadiazol-3-
yl)benzaldehyde, obtained as described in Example 113, Step 1, (100 mg; 0.24 mmol) and azetidine
hydrochloride (45.4 mg; 0.48 mmol) to give Example4L38 as a white solid. 1H NMR: (DMSO-d6, 400MHz)
6 8.75 (2H, dd, J = 4.6, 1.6 Hz), 7.96-7.87 (3H, m), 7.76-7.69 (1H, m), 7.61 (2H, dd, J = 4.6, 1.6 Hz), 7.51
(4H, 1, J = S1°PRINGRIGHTolhe spivents ware qvaporalesi e seidee WoRak) LEINAEIIREHRRITY) 454 (M + H).
HPLC (Methecdbpf R Satiam (RaHyO9® M) and dried over MgSO,. After concentration, the residue
Examplel39v[é5(6u{ﬁ|43‘t@ rgHR/'é@Qn%ﬁBp'é)W Qgé%ﬂa}{ar]elﬁold%g?’éﬁ'%‘ﬂll Sk L fitke solid. 'H

oxadiazol-3-vllbenzyllpiperidin-4-vliimethanol tle compound was re ared following the
procedure dd¥¥fbEFolEAMER v4; it %‘Pafmrﬂ*ﬁ«dn?ﬁ 7735 (. . 211 (5, 5. LB 52226
4-(5-(1-(2-flutvisphie MPLCSNieyridi iRy 2)7 Qi (P Grityiadai B -y 1)-1,2,4- oxadlazol 3- yl)benzaldehyde,
obtained as described in Example 113, Step 1, (100 mg; 0 24 mmol) and 5 4-hydroxymethylpiperidine
(55.9 mg; 0.4 39 As.c Solld, 484 R [OMS0-(16, 400MHz) 6 8.75 (2H
dd, J = 4.48, %€ C 69 (1 61 (2H, U ‘ .~ 7.55-7.48(4H,
m), 4.43 (1H,_L,.dﬂ&9@£3 55(2H s) 3 28 (2H t, J= 58 Hz) 2. 84(2H d J= 108 Hz) 1. 96 (2H, t, J=
11.3 Hz), 1.66 (2H, d, J = 12.6 Hz), 1.37 (1H,d, 8= 10.8 Hz), 1.25-112 (2H, m). LC/MS (Method C): 512
(M + H). 10HPLC (Method E) Pt 216 min (Pyrity: 99.200).
Example140:[1-(4-{5-[1-(2-fluorophemil)-5-pyridin-4=y1- 1H-F1,2,3-triazo|-4-y11-1,2,4-
oxadiazol-3-vllbenzyllpiperidin-3-vlimethanol 15The compound was prepared following the procedure
described for Example 94, but starting from N
4-(5-(1-(2-fluoropheny1)-5-(pyridin-4-y1)-1H-1,2,3-triazol-4-y1)-1,2,4-oxadiazol-3- yl)benzaldehyde,
obtainetPas désdiieegmpeusmerertdiBrstéylawintnyaeef et sanhel) anB3unptrdxyristasingperidine (55.9
mg; 0.48 m)mﬂi)nta -givsdmepiuie) BIR &R White, sqﬁdzdtélmmwb%fa gffiap%%li\éblzar@@?& ((2H dd) J=
4.5, 1.6 Hz), 7.97 3 H, 2 7H 7,55-7.48 (4H, m
4.40 (1H, t, JZ 8"y éﬂ%ﬂ”ﬂ%“( Sgr?% gg)g( %!'—éog@ 62 %9 (1H, d, I= 9.3 H),
2.74 (1H, d, JRtergedipss 4 (95Qa g, OJmﬂ"@'N{felr%tP@@(’ﬂﬁe msi"tsetfiﬁn%eﬁ%pqr@ts%z) 0.92 (1H,
d, J= 12.3 H2hd (edid e (Mathadfi€) bp 12s\hrdratbtiPddby Bedhozb & )cirtiéhd taneitE {BAL itya @808 %0).
25Example L} ddr{F i B ORRBRE Gl S ata it sdug TR BisbA2 dooz)

oxadiazol-3- yIIbenzy}plperl in-4-ol
1.88 Hz, J = 7.54 Hz, 1H), 8.06 (dd, J =1.88 Hz, J = 7.54 Hz, 1H), 7.86 (dd, J =

1.88 Hz, J = 8.54 Hz, 1H), 7.87 — 7.69 (m, 3H), 7.58 — 7.49 (m, 2H). LC/MS: 401.14 (M+H)".
HPLC (Method A) Rt 4.77 min (Purity: 100%).

20 Example 36: 5-[5-ethyl-1-(2-fluorophenyl)-1H-1,2,3-triazol-4-yl]-3-[3-
(trifluoromethylphenyl]-1,2.4-oxadiazole

To a solution of Intermediate 10 (47.04 mg; 0.20 mmol) in anhydrous THF (2 mL) and
anhydrous ACN (2 mL), was added 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide

25  hydrochloride (42.17 mg; 0.22 mmol; 1.10 eq.) followed by 3-(trifluoromethyl) benzamidoxime
(JRD-Fluoro, 40.83 mg; 0.20 mmol; 1 eq.) under argon. The mixture was stirred at RT for 7h
and heated to 60°C overnight. N-ethyldiisopropylamine (75 pl; 0.44 mmol; 2.20 eq.) was
added and the mixture was heated for 20 min at 150°C in the MW. The reaction mixture was
filtered through a NH, SPE column (1 g) and rinsed with ACN. The filtrate was passed

30 through a SCX SPE column (1 g) and rinsed with ACN. Combined filtrates were evaporated.



193 The title compound was prepared following the procedure described for Example 94, but starting
from 4-(5-(1-(2-fluorophenyl)-5-(pyridin-4-y1)-1H-1,2,3-triazol-4-y1)-1,2,4-oxadiazol-3- yl)benzaldehyde,
obtained as described in Example 113, Step 1, (100 4ag; 0.24 mmol) and 5 4-hydroxypiperidine (491 mg;
0.48 mmol) to give Example 141 as a white solid. 1H NMR: (DMSO-d6, 400MHz) 68.76-8.73 (2H, m),
7.97-7.87 (3HNApsHyswageyriiiad by ese LhmmaiRgrary &1Q:6'10g) cyeisbepane £19Aa%adignts 57 (1H, d,
J= 41 Hz), 3.56+3945(8H70130) 27D diRHd, The)red0tibdo)idAmids Zi0A4RH, imACN T4 rtRHard fltraléti GoHZ),
148137 (2Hjuip) S CIMS Melhod G 458 (M iR, (RIE QYSian £) P4 243mim (i 99.9%0). 10
Example142:1-(4-{5-[1-(2-fluorophemil)-5-pyridin-4-y1-1H-1 5,3-tr|azo -4-y11-1,2,4-
oxadiazol-3-WMBefr2§Iisy iSRG = {9 &t Wpﬁﬂﬁ& WaSPrepér foTIgvé%Hzth"ﬁrocedure
described foi7BRampe B2 bat Btartily fromh= 7.54 Hz, 2H), 1.19 (t, J = 7.54 Hz, 3H). LC/MS: 404.03
4-(5-(1-(2-flugyepe bR ARY )52 i, dhdrtjiag)s -y 1)-1,2,4-oxadiazol-3- y1)benzaldehyde,
obtained as described in Example 113, Step 1, (100 mg; 0.24 mmol) and 3-pyrolidinol (42.3 mg; 0.48
mmol) to give Example 142 as a white solid. 1H NMR: (DMSOd6, 400MHz) 6 8.76-8.73 (2H, m),
7.97-7.87 (3Exanpie 33 pADEi|-inf2-fwpop Rengd |l hinh. 2%ty azgle- A7 A 2reth oxyphend)- )= 4.5 Hz),
4.26-4.20 (14,2m)o8ad2xzb el (2H, m), 2.73 (1H, dd, J = 9.7, 6.2 Hz), 2.63 (1H, q, J = 7.8 Hz), 2.49-2.46
(1H, m), 2.36 (1H, dd, J = 9.5, 3.7 Hz), 2.09-1.99¢(1H, m), 1.63-1.55 (1H, m). LC/MS (Method C): 484 (M
+ H). HPLC (Method E) Pt 213 min (Purity: q@%):m
25Example143:[4-(4-{5-[1-(2-fluorophemil)-5-pyridin-A-y1-1H-1,2,3-triazol-4-y11-1,2,4-
oxadiazol-3-vllbenzylimorpholin-2-vlimethanol 194 tile compound was prepared following the
&

procedure described for Example 94, but starting frofy
4-(5-(118@-fluoropheny1)-5-(pyridin-4-y1)-1H-1,2,3-triazol )-1,2,4-oxadiazol-3- yl)benzaldehyde,
obtained as descEbesbJEKABARIEIIak3.151@R.04 (YD PWirPhdd N¥ANPIH aRkldrous THF (2 mL) and
anhydrous ACN (2 mL), was added 1-ethyl-3-(3-dimethylamino-propyl) carbodiimide
hydrochloride (42.17 mg; 0.22 mmol; 1.10 eq.) followed by N'-hydroxy-2-
methoxybenzenecarboximidamide (Tyger; 33.24 mg; 0.20 mmol; 1 eq) under argon. The
15  mixture was stirred for 7 h at RT and overnight at 60°C. N-ethyldiisopropylamine (75 pl; 0.44
mmol; 2.20 eq.) was added and the solution was heated at 150°C for 20 min. in the MW. The
reaction mixture was filtered through a NH, SPE column (1 g) and rinsed with ACN. The
filtrate was passed through a SCX SPE column (1 g) and rinsed with ACN. The filtrates were
evaporated and the residue was purified by flash chromatography (SiO,: 10g;
20  cyclohexane/EtOAc gradient from 95/5 till 70/30). The resulting oil was taken up into ACN (1
mL) and water was added. The precipitate was filtered to afford Example 37 as an off-white
solid. 'H NMR: (DMSO-dg, 300MHz) & 8.02 (dd, J = 1.32 Hz, J = 7.72 Hz, 1H), 7.91 — 7.82
(m, 2H), 7.75—-7.57 (m, 3H), 7.32 (d, J = 8.29 Hz, 1H), 7.21 (, J = 7.54 Hz, 1H), 3.96 (s, 3H),
3.06 (g, J = 7.54 Hz, 2H), 1.17 (t, J = 7.54 Hz, 3H). LC/MS: 366.01 (M+H)*. HPLC (Method A)
25 Rt 4.63 min (Purity: 97%).

Example 38: 5-[1-(2-bromophenyl)-5-methyl-1H-1,2.3-triazol-4-yl]-3-pentyl-1,2 4-

oxadiazole

30 A solution of oxalyl chloride (355 pl; 2.00 M; 0.71 mmol; 2.00 eq.) was added dropwise to a
solution of 1-(2-bromophenyl)-5-methyl-1H-1,2,3-triazole-4-carboxylic acid, prepared



5 morpholin-2-ylmethanol (56.8 mg; 0.48 mmol) to give Example 143 as a white solid. 1H NMR:
(DMSO-d6, 400MHz) 6 8.75 (2H, dd, J = 4.7, 1.6 Hz), 7.97 (2H, d, J = 7.9 Hz), 7.94- 7.87 (1H, m),
7.76-7.69 (LH, m), 7.61 (2H, dd, J = 4.7, 1.6 Hz), 7.58,7.48(4H, m), 4.65 (1H, t, J 56Hz) 3.80 (1H, d,
J=11.2 Hz), 3.62-3.50(3H, m), 3.46-3.39(2H, m), 334328% m), 27@%‘ = 11.1 Hz), 2.66 (1H, d,
J= 11.4 Hz), 2900 1q 430 7.3 §@H5$bagfeiei®'c1%€m AYFPY é‘)@\ﬁ&h%é%) 514 (M + H).
HPLC (Methodrial P02 .42 )rinidrRety (19919%)llowed by 2 drops of dry DMF. After 30 min at RT, the
Exa(;nplell‘:‘fn?r)[&ﬂe{%&% &HMF%HQ{H}E%)-@%@WT%H )’ésﬂén'ré rkiet yﬂ%&?bvésydlésév%ghp dry o

oxadiazo nz inolethano e title compoun s prepared following the
procedure dﬁs@‘?{%}‘)?ogrbégén{%%ygfxﬁmﬁﬁmwﬁ'ﬂ‘gﬁﬁyger 59.4 mg; OVX% mmol, ?20 9. kwas

4-(5-(1-(2-fluadpthaioryes- by v inv450 Q)i Had 2he-tixtse- wap1 hepie Uab ké4RTia fo -Bhyarbepeiaftiehy de,
obtained as ¢egrarivad m&)ﬁam&%&aor&w&wém@mg MO 26t sy &lftd/sw(meﬁhwammoethanol (36.4
mg; 0.48 mmol) to anm 4 50| H 877872(2H
m), 799785’(%ﬁq°q ?“%59 flw'% i'?]—lr %M?%g\% 48(3 %{OQMFJH? J=5.4Hz),
3.62 (2H, s), @édr@{“@sﬁﬁ 5Tberii>£§?d20 %%Pvftf"?}’blep&epﬁz?twez'i% EPrPOINFSANEERPE): 472 (M +
H). HPLC (Metlodesk piP1LZ113SnaT§Pariby+190. 5HR).C (Method A) Rt 5.25 min (Purity: 98%).

25Example145:N-(5-{5-[1-(2-fluorophemel)-5-pyridin-4-y1-1H-1,2,3-triazol-4-y11-1,2,4-

oxadiazol-3-vllpyridin- 2 vII e amlde ik 95 The ti e comou d as repar?d following the procedure
described forFEXAfHpHR R e R FR S BEBL et "RRRERIsI e Example

145 asawhlﬂéﬁllﬂﬂwimm_ﬂmmma&lﬂ) 6 899 895 (1H m), 873 (2H dd J= 47 1.6 Hz),
8.40-8.31 (2H, 5m), 8.09 (1H, br s), 7.64-7.51 2 , m), 7.39-7.32 (3H, m), 7.23-7.15 (1H, m), 2.25 (3H, s).
LC/MS (Method C): 443 (M + H). HPLC (Met N2t 3.00 min (Purity: 99.0%)).
Example146:N-[1-(4-{5-[1-(2-fluorophemil)- Smyrw 1H-1,2,3-triazol-4-y11-1,2,4-
oxadiazol-3-vllbenzyllpiperidin-4- vlimethanesulfSna } L

The title compound was prepared following procedure described for Example 13, but starting

15  from Intermediate 19 (61.26 mg; 0.2 mmol; 1 eq) and 2,5-difluoro-N'-
hydroxybenzenecarboximidamide (JRD-Fluoro, 41.31 mg; 0.24 mmol; 1.2 eq). The solvents
were evaporated and the residue was dissolved in DCM and washed with brine. Aqueous
phase was extracted with DCM. Combined organic phases were dried over MgSQO,, affording
the crude product as a yellow oil. It was purified by flash chromatography (SiO;: 10g;

20  cyclohexane/EtOAc gradient from 90/10 till 50/50), affording Example 39 as light pink solid.
'H NMR (DMSO-dg) 5 7.86-7.80 (m, 1H), 7.60-7.53 (m, 2H), 7.36-7.26 (m, 2H), 7.20-7.15 (m,
2H), 4.13 (br s, 2H), 3.38 (br s, 4H), 2.36 (br s, 4H). LC/MS: 443.2 (M+H)". HPLC (Method A)
Rt 3.82 min (Purity: 98.4%).

25 Example 40 : 4-{1-(2-fluorophenyl-4-[3-(2-methoxyphenyl)-1,2 4-oxadiazol-5-yl]-1H-

1,2.3-triazol-5-yl}pyridine
T
N N

s
o

=N
4 \ [ON /)\©
N= N

In a MW vial, Intermediate 17 (418.5 mg; 1.34 mmol; 1 eq.) was suspended in Toluene (4

ml) and N'-hydroxy-2-methoxybenzenecarboximidamide (Tyger; 245 mg; 1.47 mmol; 1.1 eq.)
30 was added followed by potassium carbonate (203.7 mg; 1.47 mmol; 1.1 eq.). The MW vial



The title compound was prepared following the procedure described for Example 94, but starting from
4-(5-(1-(2-fluoropheny1)-5-(pyridin-4-y1)-1H-1,2,3-triazol-4-y1)-1,2,4-oxadiazol-3- yl)benzaldehyde,
obtained as described in Example 113, Step 1, (100 4zg; 0.24 mmol) and
N-(piperidin-4-yl)methanesulfonamide (86.5 mg; 0.48 mmol) to give Example 146 as a white 15 solid. 1H
NMR: (CDCI@a4664kd2n6 B 2uipensih ashBatedtd0 8MEE2Ha,nain J=tBelVME) TFeG8adtva (2H, m),
7.44-7.33(5H, m), 7.22-7.15 (1H, m?, 4.20 (1H,d, J=7.7 H%%ZNS.S%Z/E, s), 3.40-3.31 (1H, m), 2.98(3H, s),
2.82(2H, d, JRUYra Wi C90Rs Eawn{oFoo Ignpsyaitige (bite v LDMEand yvasls! WilbY2ier S Lc/ms
(Method C): bi3(Vhe biyakiP piagdieds ctidd) dve S\BESMnfi(iFaiedyar@S:28p9rdtéd affording a dark oil,
Example147ic-ird kritariteainriprydansrpinidissding-déidlwdnitdazd frordibgl@dmple 40 as

oxadiazol-3-vllbenzyl11-2-methoxvethanamine 196 The title compound was prepared following the

procedufe desRiRBOHSH (E1GA MR SXxtaHMYREINISO-de) 5 8.75 (dd, J = 4.3; 1.7 Hz, 2H), 7.92 (dt,
3-(5-(1-(2-flugrophe -5-(gyridin-4:y1)-1H-1 rigzpl-4-y1)-1,2.4- j -3= Ybgnzaldehyde (100
e AL AL % I e

i
mg; 0.24 mmol) and namine m mmo Xam a yellow solid.
1H NMR: (DV3DLE8, aoiMHZ)' B @tr$ T2+ A, H="463,9% (6.5 HEGBYsH 1613, &4 HosiRLES (2H, m),
7.76-7.69 (LKvetod HYRT A3 (6, (Aurit3. 90.424), s), 3.47 (2H, t, J = 5.6 Hz), 3.29 (3H, s), 2.76 (2H, t, J =
5.6 Hz). LC/MS (Method C): 472 (M + H). HPLC (Method E) Pt 218 min (Purity: 94.9%).
Examplel48:4-[4-{3-[3-(azetidin-1-yImethyl)pheny11-1,2
10fluordPherSBRe A1 zuorenhenylld-avid
procedure dese# idingple 94, starting
from3-(5-(1-(2-f|uorophenyl)-5-(pyridin-4-y1)-1EF1,2,3-triazo|-4-y1)-1,2,4-oxadiazol-3- yl)benzaldehyde

d following the

(100 mg; 0.24 mmol) and azetidine hydrochl@ride (45.4 mg; 0.48 mmol) to 15 give Example 148 as a
white solid. 1H NMR: (DMSO-d6, 400MHz) 6 8.7 ,dd, J=4.7,1.7 Hz), 8.47 (1H, s), 8.07 (2H, dd, J =
4.9, 2.3 Hz), 7.65-7.50 (4H, m), 7.39-7.34 (3H, 7.IN(1H, t, =91 Hz), 4.01 (2H, s), 3.71 (2H, 1, J=7.7
Hz), 2.35 (2H, m). LC/MS (Method C): 454 (M #=H). HRL \(Mgthod E) Pt 216 min (Purity: 951%).
20Example 149: 444-[3-(2-bromo-5-fluorophenvl)-12,4-oxadiazol-5-v11-1-(2-fluorophenvl)-
1H-1,2,3-triaZbb Stk lpymipioed Waeeptitiea cohfiplownd) was qoiep aesd rfiodid wirigxdnepjor ée sausadéscribed for
Example 52, fyf stastinedicapntnisstnediaiednipd aig S8 NmmebandidHermedisiérimakdide mg; 0.74
15  (96.6 mg; 0.70 mmol; 1.1 eq.). The resulting crude product was recrystallized in
iPr,O/ACN/MeOH mixture 10/1/1, affording Example 41 as white solid. "H NMR: (DMSO-ds,
300MHz) 5 8.87 (dd, J =4.6; 1.6 Hz, 2H), 8.77 (dd, J = 4.6; 1.5 Hz, 2H), 7.97-7.89 (m, 3H),
7.79-7.69 (m, 1H), 7.63 (dd, J = 4.5; 1.6 Hz, 2H), 7.57-7.47 (m, 2H). LC/MS: 386.3 (M+H)".
HPLC (Method A) Rt 2.39 min (Purity. 99.2%)
20

Example 42 : 3-{5-[1-(2-fluorophenyl)-5-pyridin-4-yl-1H-1,2,3-triazol-4-yl]-1,2,4-

oxadiazol-3-yllpyridine
—N
N N

Sodium salt of Intermediate 16 (91.87 mg; 0.30 mmol; 1.00 eq.) was dissolved in anhydrous

25  ACN (5 mL) under nitrogen and the suspension was cooled down to -40°C.

Isobutyl chloroformate (41 ul; 0.32 mmol; 1.05 eq.) was dissolved in ACN (0.5 mL) and was

added dropwise into the suspention. The reaction mixture was stirred at -40°C for 1.5 hours.

Pyrid-3-yl-amidoxime (Tyger, 49.4 mg; 0.36 mmol; 1.2 eq.) was dissoved in ACN (4 mL) and



25 mmol) to give Example 149 as an off-white solid. 1H NMR: (CDC13, 400MHz) 6 8.72-8.67 (2H, m),
7.72-7.52 (4H, m), 7.40-7.34 (3H, m), 7.21-714 (1H, m), 713-7.06 (1H, m). LC/MS (Method C): 481
(M+H). HPLC (Method F) Pt = 3.29 min (Purity: 98.Q%gy. 197

Example150:2- 43541-(2-f|uorophenv11-5-pyrjdin-4-v1-1H-1,2,3-triazol-4-v11-1,2,4-

oxadiazoI-S-W\ﬁ MHERRAMEE 2085 i "eaRHpBd IdURRad PR SRRAERD A It AP HRSCEARE described for
Example 52, lpuirstartihgirotnel stbrenediate &vafp08eathgnd16& newidol) waxltéktermecisitgddaduél 72 mg; 0.74

mmo). The residue wias puslied by Jash omatography, on & Biplage 28+ golumn, gluting with petro

containing incréasing amou cto'give P as a white solid.  (CDCIS3,

400MH?Z) 6 8:43:536 Wé bVaoRaa 44 rdsiude Wiz akeR R (8@ niD). THE dratilicf @as(SH, m),
S

7.21-7.1 (lH m), 3.9 J= Hz),2.95 (2H,t, J=6.5Hz), 1.43 (1H,t..J=5.8 HZ). LC/MS
(orodte: Ssthsd mrd BT RRh R0 T el Sohiaed St it Ryt drne” i
A-[(1-(2-fluorepHidhgafaera pyaprtain® meatippihyrude pmdughwespsitsd by flash
0-1H-1,2,3-triazerharsgapaihisimonuapineoiexbyelmpnd Jitilearponedoy foanzire)amide then

(JRD- FIuorog%n&VgltgﬁiEe%Ei noiéyéﬂ;oga%%fL RGOS Hﬁ%&;ﬁ%sﬂ%@?‘:@m AL, (%Mgéﬂz@l@ mol) were

added to a solution of Intermediate 50 (70.2 mg; 0.210 mmol) in toluene (2 mL) and eated at 180C for 1
hour in the mEPYIERIE. 20 Vet 5 PP)Bis H%)dé&frdﬂsmﬂ‘b% BENPHIRYSH 85 Stirfig uhtil all
material QvasHia, [y tio40-F13¢ Ergan)c1@dpariivas Iaparatez, 1pHszaa-theough a-hydsaptedb(mand the solvent
removed in v. I9Sd ifi / Biotage 12+M column, eluting
with petrol coﬁg%ﬂg ighﬁmm@sh%%e g@§§25 a%%%%ﬁ%%r%?ggagrgﬁﬁ HPLC to give Example 151
as a lilac solid. 1H NMR (CDCI3) 6 8.48 (1H, s), 8.40 (1H, d, J = 25 7.9 Hz), 7.82 (1H, d, J = 7.9 Hz),
7.70-7.55 (3Exampie 48-753p{PHP-f YH: SpYRHT-0AMEIH1 2.3-0idbe) -VRBIAN: t, J = 4.6 Hz).
LC/MS (Methpddidzdi72MHd)adtifd-C (Method E) Pt = 4.25 min (Purity: 99.82%). 198
Example1524-{5-[1-(2-fluoropheny1)-5-pyridin-4-y1-1H-1,2,3-triazol-4-y11-1,2,4-
oxadiazol-3-vllpyridin-2-amine

15
The title compound was prepared following procedure described for Example 40, but starting

from Intermediate 17 (200 mg; 0.64 mmol; 1 eq.) and Intermediate 20 (123.41 mg; 0.70
mmol; 1.10 eq.). The resulting crude product was purified by flash chromatography (SiO:
10g; cyclohexane/EtOAc gradient from 90/10 till 30/70). It was then recrystallized from

20  isopropanol, affording Example 43 as a off-white solid. '"H NMR (DMSO-dg) & 11.50 (s, 1H),
8.77 (dd, J =4.5; 1.7 Hz, 2H), 8.27-8.23 (m, 1H), 7.92 (dt, J = 7.7; 1.6 Hz, 1H), 7.79-7.69 (m,

2H), 7.66-7.47 (m, 6H), 6.66-6.61 (m, 1H). LC/MS: 424.3 (M+H)*; 422.3 (M-HY. HPLC
(Method A) Rt 3.72 min (Purity: 99.3%).

25 Example 44 : 3-(2,5-difluorophenyl)-5-[1-(2-fluorophenyl)-5-(2-methoxyethyl)-1H-1,2,3-

triazol-4-yl]-1,2.4-oxadiazole




In a microwave vial, Intermediate 17 (209 mg; 0.67 mmol) was suspended in toluene (2 mL) 5 and ACN
(2 mL) and Intermediate 48 (187 mg; 0.74 mmol) was added followed by potassium carbonate (123 mg;
0.74 mmol). The MW vial was sealed and the suspeysion was heated to 180C for 30 min in a microwave
reactor. The reaction mixture was cooled down to room temperature and diluted with DCM and water. The
mixture was PRSELE HPHRRCYANITRGPREIICCHIWNPERECSBI SISE FERTEVRLG AR A3 T Fi85iA8e was
purified by flasiml6tehnediate dea@hys omg 0B otage 124MiadR)BAdifl@wig with petrol containing increasing

amounts of % &1!&5&@6&%@5@1@@ @R@fﬁ\ﬂ@?ge&‘?ﬂg é—kb'NMBi %QQ‘FTQQQMU‘AEQSG 8.74-8.71 (2H,
m), 8.22 (1H, d 53HJ(764754 731 2H, m), 7.28 (1H, dd,

3L 55, 14 NS PERYAE a0 s F&S’ véém@%arﬁaeée S RIS AR (iethod £) P
=2.08 nﬁn (Pheisg: \%M)acl@j%rﬁ@l@ ggnbmed organic phases were dried over MgSQ,, affording

1-acetyl-5-{5ths-¢A-dle! oreqire i rbnRr ilinidd bl - AddnleRiritirgiphy (siol; A dy; oxadiazol 3-vilindoline o/

The title com f I escri tarting from
|mermed.ate%g*@%évﬁ&ﬂ?%?@ﬁ%%%qﬁ%% e LR AR g 3, 400MH2)
6 8.72 (2H, dGrot ang, di'eﬂ RS eBvaguLy aforsing Example dhasaguhisisolid) ' BB dp), 7.39-7.33
(3H, m), 7.2158.04-1194,(m)14) 138,78 (e B45 HZ)-BEB/((RMH], 3.60 85 HH 2H262(BH3.89-3.8/MS (Method
C): 468 +( ). ur, %).

ey 5 o ey DS e YL 3 A e A Ty 59.2%
oxadiazol-3-v11-1, 2 3,4- tetrahydrmsoclumolme 199 The title compound Was prepared following the
procedure de=taibpe for: aiifa; 12 3 R aEda) ig i) and Intermediate 38
(309 mg; 1. 4er5umk)1 @)@y@rﬁwple 154 asa brown solid. 1H NMR (CDCI3, 400MHz) 68.71 (2H, dd,
J=5.1, 1.3 5Hz), 7.87-7.79 (2H, m), 7.63-7.52 (2H, m), 7.39-7.32 (3H, m), 7.24-7.13 (2H, m), 3.69 (2H,
s), 2.98 (2H, t, J =5.9 Hz), 2.77 (2H, t, I = 59 Kz), 2.62 (2H, g, J = 7.2 Hz), 1.21 (3H, t, J = 7.2 H2).
LC/MS (Method C): 468 (M + H). HPLC (Methed M) Pt 22.61 min (Purity: 93.9%).
10Example155:5-{541-(2-fluorophenyl)-5-pyridindd-y¥-1H-1,2,3-triazol-4-y11-1,2,4-
oxadiazol-3-0-1H-benzimidazole Intermediate,l (%?ﬁ@ 30 mmol), Intermediate 51 (55.5 mg; 0.315
mmol) and

15  The title compound was prepared following procedure described for Example 40, but starting

from Intermediate 17 (200 mg; 0.64 mmol; 1 eq.) and N'-hydroxypyridine-2-carboximidamide
(96.6 mg; 0.70 mmol; 1.1 eq.). The resulting crude product was taken into DCM and washed
with water and brine. The organic phase was dried over MgSQ,, filtrated and evaporated.
The crude product was then recrystallized from isopropanol, affording Example 45 as a white
20  solid. 'H NMR: (DMSO-ds, 300MHz) & 8.84-8.79 (m, 1H), 8.76 (dd, J = 4.5; 1.6 Hz, 2H), 8.13-
8.01 (m, 2H), 7.97-7.88 (m, 1H), 7.79-7.59 (m, 4H), 7.57-7.46 (m, 2H). LC/MS: 386.3 (M+H)".
HPLC (Method A) Rt 2.84 min (Purity: 97.3%).
Example 46: 3-{5-[1-(2-fluorophenyl)-5-(2-methoxyethyl)-1H-1,2 3-triazol-4-yl]-1,2.4-

oxadiazol-3-yllpyridine
X n
N °N
g_g:N
O\ / =~
)

0]
25 \

To a solution of Intermediate 18 (80 mg; 0.3 mmol) in anhydrous ACN (2 mL) was added 1-

ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (EDC) (80.5 mg; 0.42 mmol)
followed by N'-hydroxynicotinimidamide (Tyger, 49 mg; 0.36 mmol) in a MW vial. The mixture
stirred at RT for 18 h. Anhydrous pyridine (2 mL) was added. The reaction vessel was sealed



potassium carbonate (45.6 mg; 0.330 mmol) were suspended in a 1:1 mixture of toluene:MeCN (4 mL)
and heated at 180C for 30 minutes in the microwave. The solvent was 15removed in vacuo and the
residue was purified by preparative HPLC to give Exggple 155 as a pale brown solid. 1H NMR
(DMSO-d6) 6 12.81 (1H, s), 8.77 (2H, dd, J= 4.8, 1.6 Hz), 841_%1H s), 8.20 (1H, s), 7.97-7.85 (2H, m),
7.85-7.67 (2ﬁn%e¢t9@43(zﬁ0d%f% 154"8” e MVOYVB‘?(@HC"PVJT 8. Q??—?E?”LWS"G@F@H%‘EF@)‘* 425 (M+Hr.
HPLC (Methoebb}&tion2. 8@rmntofidinety f& AksibRa). 26e solvents were evaporated and H,O (10 mL)

Example 156 2rdad 1t LRIARAE At e B) ifaatiorl -hikred: % tHazakA vitdaled frX@giRgahsryllindoline
hydrochloride 200 To a solution of Example 153 ‘(1135 mg,; 0.289 mmol) in MeOH&(\/% rE)\/ as added HCI

2 M, 1 mL) §hd BHEhiR@le ey R'@a‘f@@sa?%ﬁ%"m %ﬁ%ﬁrr&' PR S 9V ER h&uo to afford
Exampleb156) as1ebpimple TS11( THH MR SDMSCHE6 S4B, 68188.024). 0. 67 555 k21, MOTA786(1H, m),

L8)1 Zcf;f/g Hnbd735‘;87 146(2Hzym 48953 BHd =568 {JR), thfféZ’rhi %137&514;%/)} 343 (2hl, t,J=84
z o o
ExamplelS?%%;%?é ljéo%r%s[() enyi)ﬁj?péé;éw ’_51 H’?t@ﬁ?f{}laz l- -ylé ?[' Y, %ur't 194.0%).
10oxadiazol-3-vilindoline Step1:64511 -(2-fluorophenyl)-5-pyridin-4-y1-1 yllindoline The title compound
was preparegftatowing 4he peeiure flesoibedyigsExritnple bkt byi-16-stagiomimm-intarpmediate 39
(171 mgy0.78 minol), an Sjigalated as an orange solid. 1H NMR: (CDCI3, 400MHz) 6 8.92 (1H, s),
8.74 (2H s), ﬂﬂﬁ%z) 7.64-7.53 (2H, m), 7.43-7.33 (3H, m), 7.18 (2H, m), 4.12 (2H, s),

3.25 (2H, s), 2.26 (3H, s). LC/MS (Metho* !I%S (M + H). HPLC (Method E) Pt 3.37 min (Purity: 82.2%).

Step2:6-(511-(2-fluorophenyl)-5-pyridin-4 2Qwilindoline The title compound was prepared following
the procedure described for Example 156, bt u '1 -(6-(5-(1-(2-fluorophenyl)-5-(pyrid
in-4-y1)-1H-1,2,3-triazol-4-y1)-1,2,4-oxad iazo 18- yhingdol in-1-ypethanone, obtained in Step 1, (101 mg;
0.22 mmol). The solvent was removed in vacuo tg af rd oil which was dissolved in HCI (1 M, 1
mL) and MeOH (1 mL). The / \

To a solution of Intermediate 11 (75 mg; 0.3 mmol) in anhydrous ACN (2 mL) was added 1-
ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (EDC) (81 mg; 0.42 mmol)
followed by N'-hydroxynicotinimidamide (Tyger, 49 mg; 0.36 mmol) in a MW vial. The

15  mixture stirred at RT for 18 h. Anhydrous pyridine (2 mL) was added. The reaction vessel
was sealed and heated at 150°C for 15 min in the microwave. The solvents were evaporated
and the residue was dissolved in DCM and washed with water and brine. The organic phase
was passed through a hydrophobic frit and evaporated affording a solid which was triturated
with isopropanol and dried to give Example 47 as a white solid. "H NMR: (CDCl;, 400MHz) 6

20 9.43(1H,s), 8.79 (1H, d, J = 4.8 Hz), 8.49 (1H, d, J =7.9 Hz), 7.62 (2H, t, J = 7.1 Hz), 7.48
(1H, dd, J = 8.0, 4.9 Hz), 7.42-7.33 (2H, m), 4.98 (2H, s), 3.31 (3H, s). LC/MS (Method C):
353 (M + H)*. HPLC (Method F) Rt 3.32 min (Purity: 99.0%).

Example 48: 4-{1-(2-fluoropheny)-4-[3-(4-methoxyphenyl)-1,2.4-oxadiazol-5-yI]-1H-
25 1,2 3-triazol-5-yl}pyridine

In a microwave vial, Intermediate 17 (209 mg; 0.67 mmol) was suspended in toluene (2 mL)

and N'-hydroxy-4-methoxybenzimidamide (Acros; 102 mg; 0.74 mmol) was added followed



25 solution was passed through an SCX column eluting with MeOH (50 mL) followed by NH3 (1 M in
MeOH, 50 mL). The solvent was removed in vacuo from the fractions containing product to afford
Example 157 as a yellow solid. 1H NMR: (DMSO-dg4400MHz) 6 8.74 (2H, d, J= 5.2 Hz), 7.90(1H, t, J=
7.7 Hz), 7.77-7.68 (1H, m), 7.60(2H, d, J= 5.2 Hz), 7.55-7.41 (2H, m), 7.24-7.15 (2H, m), 7.10-6.95 (1H,
m), 5.89 (1HPKPAasBUIpTaal) 135004, M08, 4 R MYY. Rt KAS SRflath BBcC e £26RMISIOR) . HPLC
(Method 1) Pwadsi i8atmirtq Raoitg: 85.296hin in a microwave reactor. The reaction mixture was cooled
Exa(;np|e:||-538d]|cl)éﬁli {ér{;'or(?félr(ﬂj'\ 5%0@%%@de!¢%&4—%%?%&ka& %H&Iﬂ'n?elehe or afnllcl: "
oxadiazol-3-vllbenz eri rboxylic e title com was prepared following the
procedure d eogaﬁs e\%#) Sﬁigfﬂ&rg@ é S?rﬁﬁ]and evaporated gﬁorgmg a sﬁ da E/)v%lch was
4-(5-(1-(2-flubitopstiethyith- Baghyaidin Etmyﬁplwg,szqsq@uazelm Fxpm peqd§emdenzof-9hia patidA2idehyde,
obtained as descringd 11 GMRMDIBAIL A0BiaR-Ls @R Q4G BB 804 (B-pipgridise3-cathoxylic acid

br ), 875 A Ad L R, BERE o R i Y SR es | b o e T T,
7.57-7.47 (41%)rhY SSMWWRL%M%WME )R 884 Mip KWty 1Y ¢%lz), 2.68 (1H, d, J= 11.2 Hz), 2.50-2.42
(1H, m), 228195(2H m), 1.84 (1H, d, J = 121 Hz), 1.68 (1H, dd, J = 122 4.7 Hz), 1.58-1.31 (2H, m).

LC/MS 49(Metha

Examplel597I-(4 '

oxadiazol-3- A1) ag titte compound was prepared following the procedure described
for Example 94, but starting from F

4-(5-(1-(2-fluorophenyl)-5-(pyridin-4-y1)- 2,3- prlazol -4- yl) 1,2,4-oxadiazol-3- yl)benzaldehyde

obtained as described in Example 113, St ,
(111 mg; 0.97 mmol) to give Example 159 as an

(1H d,J= 85Hz) 2.16- 2.07 (1H m) 194 1.84 (1H m), 1. .. 73 (2H m) LCIMS (Method C) 412 (|v|
+ H). HPLC (MethotitionRif 1r'ie ih saiiatePLB1{§0 9y 3948 m2D ﬁlaertyﬂeooemwadnumqsrewed-folIowmg the

procedure deeﬁﬁ\yl%e(ém lﬁo%"opQ &%&Hmééomdrochlonde EDC) (80.5 mg; 042 mmol
4-(5-(1- fluorophe yr| in 4%, -1H- 1 2 3-triazol-4- ylz% 4-oxadiazol-3- yl)benzaldehyde,

obtainet’as &%@8}?8 fl %Sd’@rpﬁa "E)%,M P?l%]l) Bl?ﬁjmlxture stirred at R1 for

18 h. Anhydrous pyrrdme (2 mL) was added The reaction vessel was sealed and heated at
150°C for 15 min in the microwave. This reaction was repeated and the two reactions were
combined for workup. The solvents were evaporated and the solid was triturated with water
and isopropanol and dried to give Example 49 as an off-white solid. '"H NMR: (CDCls,

20 400MHz) 5 8.20 (1H, app td, J = 7.6, 1.5 Hz), 7.66-7.50 (3H, m), 7.42-7.24 (4H, m), 3.65
(2H, t, J = 6.1 Hz), 3.36 (2H, t, J = 6.1 Hz), 3.15 (3H, s); LC/MS (Method C): 384 (M+H)".
HPLC (Method F) Rt 3.84 min (Purity: 96.7%).

Example 50: 5-[1-(2-fluoropheny)-5-(methoxymethy)-1H-1,2,3-triazol-4-yI]-3-(2-

25 methoxyphenyl)-1,2.4-oxadiazole

The title compound was prepared following the procedure described for Example 49, but
starting from Intermediate 11 (75 mg; 0.3 mmol) and N'-hydroxy-2-methoxybenzimidamide



5 (S)-3-fluoropyrrolidine (121 mg; 0.97 mmol) to give Example 160 as a white solid. 1H NMR: (CDCI3,
400MHz) 6 8.73-8.70 (2H, m), 8.05 (2H, d, J = 8.03 Hz), 7.63-7.52 (2H, m), 7.47 (2H, d, J = 8.0 Hz),
7.39-7.34 (3H, m), 718 (1H, t, J = 9.1 Hz), 5.27-5.08 £§H, m), 3.72 (2H, s), 2.92-2.70 (3H, m), 2.49 (1H, q,
J=7.4 Hz), 2,22-2.02 (2H, m). LC/MS (Method C): 486 (M + H). HPLC (Method F?\IPt 3.99 min (Purity:
99.5%). 10 EcARiprReL£L 40914 CrmBI hrHe e 2N 3R A MibrbE§PelidintL NMR: (CDCls,
YlImethyllpheiogiHk) 254 soxadiaz aldS 2 -6 Ht b, 213, trasor-58y{ vy rid)ne. 55vesdtie e omp Gud7gas prepared
following the preceflyedpegrbad ior FaemAla 4 BUID ARG Loms (ethed ) 362
4-(5-(1-(2-flugrophény1)-5-(pyridin-4-y1)-1H-1,2 3-triazol-4-y1)-1,2 4 -oxadiazol-3- y1)berzaldehyde,
obtained as 6M§Eﬂb5§>h§; ﬁiﬂf)‘fézﬁg?éfge'ﬁ"i,(@@@:&%,9%’.)48 mmol) and 4,4-difluoropiperidine (168 mg;
0.97 mnil) to give Example 161 as a white solid. 1H NMR: (CDCI3, 400MHz) 6 8.72(2H, dd, J=4.5, 1.7
Hz), 8.05(2Hg@anlpi81 ha), 7 5315263 MIniABIRH. Herlio & Bd@ 7140 T R4u Rk B, 7a2R- 715 (1H,
m), 3.61 (2H . J=7205.4 Hz), 2.07-1.94 (4H, m). LC/MS (Method C): 518 (M + H). HPLC
(Method |) PEF5* F 6%).
Example162:1-(4-(5-(1-(2-f|uorophenylridin-4-y11-1H-1,2,3-triazo|-4-y11-12,4-

oxadiazol-3-yIThenzylamino)cyclopropafiecarboxylic acid 203 The title compound was prepared
following the procedure described for Example™4, But starting from
4-(5-(1-(2-fluorophenyl)-5-(pyridin-4-y1)-1H-1,2,3- ia{‘ol-4-y1)-1,2,4-oxadiazo|-3- yl)benzaldehyde,
obtained as described in Example 113, St (200 mg; 0,48 mitrol) and 5
1-aminocyclopropanecarboxylic acid (981 m / \to give Example 162 as a white solid. 1H NMR:
(DMSO-d6, 400MHz) 68.75 (2H, dd, J = 4.5, 1.6 Hz), 7.95-7:87 (3H, m), 7.76- 7.69 (1H, m), 7.61 (2H, dd,
J=4.5, 1.7 Hin) aTGowave (A, Imiyr @ 98a2H 7 <¥0918910 51 2iHnet) v as3G<PORI¢A H, ll)ehE(RIB8LYMethod C):
498 (M 1igH). drlf NCHJMIRS08l Frathidxg bER AR ARk A SR B YoM L& XesTienbB3vas added followed
(CiS)-4-(4-(5-%1- %-tglsjoro cr:]g’r \o/r:!'%fs- ir%in-é-%]'%l%l-l'ﬁ'leg- {%Zv(l)é-lé}&gg']s'é]élgdd'énd the suspension
oxadiazol-3- ¥ i )chc 0 xane%’arboxy IC aci '0< P

1u
enzyﬁamlno
was heated to 180°C for 15 min. The reaction mixture was cooled down to room temperature,

diluted with DCM and washed with water and brine. The organic phase was passed through
a hydrophobic frit and evaporated affording a solid which was triturated with isopropanol. The

15  solid was dried to give Example 51 as an off-white solid. '"H NMR: (CDCls;, 400MHz) & 8.72
(2H, dd, J = 4.8, 1.5 Hz), 7.71-7.66 (1H, m), 7.64-7.51 (3H, m), 7.42-7.33 (4H, m), 7.23-7.14
(1H, m), 7.07 (1H, dd, J = 8.3, 2.6 Hz), 3.87 (3H, s). LC/MS (Method C): 415 (M + H)*. HPLC
(Method F) Rt 3.69 min (Purity: 97.8%).

20 Example 52: 4-(1-(2-fluorophenyl)-4-{3-[3-(methylsulfonyl)phenyl]-1,2,4-oxadiazol-5-yl}-
1H-1,2.3-triazol-5-ypyridine

s
!
\_/ o\N/)\©/ 0

In a microwave vial, Intermediate 17 (209 mg; 0.67 mmol) was suspended in toluene (2 mL)
and Intermediate 40 (144 mg; 0.74 mmol) was added followed by potassium carbonate (123
25 mg; 0.74 mmol). The MW vial was sealed and the suspension was heated to 180°C for 25
min in a microwave reactor. The reaction mixture was cooled down to room temperature,
diluted with DCM and washed with water. The organic phase was passed through a
hydrophobic frit and evaporated affording a solid which was triturated with isopropanol. The
solid was dried to give Example 52 as an off-white solid. 'H NMR: (CDCls, 400MHz) & 8.76-



" OH The title compound was prepared following the procedure described for Example 94, but 15
starting from 4-(5-(1-(2-fluoropheny1)-5-(pyridin-4-y1)-1H-1,2,3-triazol-4-y1)-1,2,4-oxadiazol-3-
yl)benzaldehyde, obtained as described in Examplggk13, Step 1, (200 mg; 0.48 mmol) and
4-aminocyclohexanecarboxylic acid (138 mg; 0.97 mmol) to give Example 163 as a white solid. 1H NMR:
(DMSO-cl6, EOGMBHY® B)7 $-8073ph) mj 5 B7L 568 (3% Sy 7.76.7 S BB 13) el PaebsH, m), 3.84
(2H, s), 2.41-2538)1 A7}18, 20324 B.(1Hz)n7),68-055L (38, (4, TdR-20G%. 8841 @Y (23, My, 1l774)01 (2H, m).
LCIMIS (Methogh G540 Wi ool @ fMESRH) PHALSR IRRRYS 35 A¥leury: o6.5%).
Example164:N-(4-{541-(2-fluorophenv11-5-pyridin-4-v1-1H-1,2,3-triazol-4-v11-1,2 4-
oxadiazol-3-yllbenzyncyclopropanamine formate 204 The title compound was prepared following the
proceduﬁg deé=xs & B3 By Aiftupaoph eh )a:ﬁhra.jlﬂwmphenvl)-5-(tetrahvdrofuran-2-vl)-1H-1,2,3-
4-(5-(1-(2-flugrephenyir - @oyxiginadopl )-1H-1,2,3-triazol-4-y1)-1,2,4-oxadiazol-3- y1)benzaldehyde,
obtained as described in Example 113, Step 1, I§200 mg; 0.48 mmol) and 5 cyclopropylamine (56.4 mg;
0.97 mmol) to give Example 164 as a yell id. 1H NMR: (CDC13, 400MHz) 68.72 (2H, dd, J = 4.6,
1.7 Hz), 8.27 (1H, s), 8.04 (2H, d, J = 8.0[@%
3.95 (2H, s), 2.25-218 (1H, m), 0.58- 0.48 (4H, m
3.79 min (Purity: 93.0%). 10 0 R
Example165:N-(4-{541-(2-fluorophenvl)-5-pwidin-4-gl-H1/>8-triazol-4-v11-12,4-
oxadiazol-3-vllbenzyllpropan-2-amine The title compd‘ﬂmd @o repared following the procedure
described for Ex le 94, bug 15 starting f : ,
(5 (1. (2T TR AT R B RS ) T 05 PSS9 A9 XD RIB By e,
obtained as §tastinbEanEERGgIate L3, ($e6pnD; OO Y) enddnienivty itel 14 I3roweyandimem@F.3 mg; 0.97
mmO(I) tmgiveeo@«ml@mé %@(ﬁalwﬁl&c&oﬁ& NMEBVIRCRBLS, 406NvHAY ) @($77(2(2,)hb,d1d; 3a,4.(6, 1.6 )Hz),
8.05(2H, d, J=81 H .64- 2H, : ,J =8.0,Hz), 7.39-7. .22-716 (1H, m),
3.86 (2H, 5), E?g%?&.@?éfﬂ&?ﬁﬂﬁ?&ﬁ;ﬁQ @é@ I%z%zﬁ%/'_l\%lé (‘rxﬁh’éﬁ%ﬁ%@éﬂ(ﬁﬁzﬁ H)ﬁ’P LC
(Method 1) R-2 1131 $15i#3-42 (1H, m), 2.57-2.46 (1H, m), 2.16-2.03 (1H, m), 2.02-1.88 (2H, m); LC/MS

(Method C): 396 (M + H)". HPLC (Method F) Rt 3.94 min (Purity: 95.9%).

Phiohl €]

947,52 (2H, m), 7.46-7.33 (4H, m), 7.22-713 (1H, m),
IMS (Method C): 454 (M + H). HPLC (Method F) Pt

15 Example 54: 3-{5-[1-(2-fluorophenyl)-5-(tetrahydrofuran-2-y|)-1H-1,2 3-triazol-4-yl]-1,2.4-

oxadiazol-3-yllpyridine

The title compound was prepared following the procedure described for Example 47, but
starting from Intermediate 23 (166 mg; 0.6 mmol) and N'-hydroxynicotinimidamide (Tyger,
20 98 mg; 0.72 mmol), to give Example 54 as an off-white solid. '"H NMR: (CDCls, 400MHz) &
9.41 (1H, dd, J = 2.2, 0.9 Hz), 8.78 (1H, dd, J = 4.9, 1.7 Hz), 8.47 (1H, dt, J = 7.9, 1.9 Hz),
7.64-7.52 (2H, m), 7.48 (1H, ddd, J = 7.9, 4.8, 0.8 Hz), 7.41-7.28 (2H, m), 5.59 (1H,t,J=7.8
Hz), 3.77 (1H, td, J = 7.8, 5.3 Hz), 3.50 (1H, g, J = 7.5 Hz), 2.60-2.49 (1H, m), 2.19-1.91 (3H,
m). LC/MS (Method C): 379 (M + H)*. HPLC (Method F) Rt 3.43 min (Purity: 98.1%).
25
Example 55: 4-[4-[3-(1-acetylpiperidin-4-y)-1,2,4-oxadiazol-5-yI]-1-(2-fluorophenyl)-1H-

1,2.3-triazol-5-yl]pyridine




(Purity: 91.3%). Example166:N-(4-(5-(1-(2-fluorophenv11-5-(pyridin-4-v11-1H-1,2,3-triazol-4-v1)-12,4-
oxadiazol-3-yl)benzy1)-2-methoxy-N-methylethanamine 205 The title compound was prepared following
the procedure described for Example 94, but startingsfsom
4-(5-(1-(2-fluoropheny1)-5-(pyridin-4-y1)-1H-1,2,3-triazol-4-y1)-1,2,4-oxadiazol-3- yl)benzaldehyde,

obtained as described in Example 113, Step-f, (200 mg; 0.48 mmol) and 5
2-methoxy-N-methylethanamine (86.3 .97,mmol) to give Example 166 as an off-white solid. 1H

NMR: (CDCI3, 400MHz) 6 8.74-8.69 (2H;¥n), 8.04\2H, d, J= 7.9 Hz), 7.65-7.52 (2H, m), 7.46 (2H, d, J=
7.9 Hz), 7.37 (3H, t, J= 5.5 Hz), 7.18 (1H;V;,/§ﬁéj:zh 3.62(2H, s), 3.53 (2H, t, J = 5.7 Hz), 3.35 (3H, s),
2.63 (2H, t, J = 5.7 Hz), 2.29 (3H, s). LC/MS (Wethdd G): (M + H). HPLC (Method 1) Pt 15.20 min
(Purity: 96.4%). 10 Example 167: N N : N

4-T1-(2-fluorophenvl)-4-11-(4-{[(3S)-3-fluoropyrrolidin-1-vli eth\x}ﬁphenvll-
1,2,4-oxadiazol-5-y11-1H-1,2,3-triazol-5-yllpyridine The title compound was prepared following the

procedure deSERHedTGPEXAATEIYE, AR Mg V- LH-1.2.3 triazol-4-31}-12 4-oxadiazol-
4-(5-(1-(2-flusrgpireEmigieSk{yhaimiatey 1)-1H-1,2, 3-triazol-4-y1)-1,2,4-oxadiazol-3- y1)benzaldehyde,
O o eS8 Pl o b ity e spiane (10
), 608 (2 QBT S5 P e o1y PO B 5 s 45 HehIOF 10 (1h 1. 9=
91 Hz), 5.2518ne$, (5104,th‘f’),rec‘?.?@'ZO'('QP-I,reé’)M@.@WG@H‘?WM)?@%IQ.QﬂSG(mq,tWﬁ,CQW‘EIDSJ@%Z-I, m).
LCIMS (Methyad3orB6 HiMime ol Catdmatinach )68t 2A, 9 ruir (Psirity: A%) 7980 Exammle 468:
(1tr 2 ,r;,s-z)fafjdifa(fo%s@gﬁzjﬁﬁggﬁé{t&l@g&@gﬁgér 60%(3?3?6‘%% r)l%ghodj(%\\ﬁ}’rlr%o?’tgﬁzr%ge (t?fﬁ'é rg&’m pound was
prepared foll Rt the phocbiaidlesBRTe IGHERANAS Gl BULC/MS (Method C): 492 (M + H)".
10 HPLC (Method F) Rt 3.67 min (Purity: 95.3%).
Step 2:  4-[1-(2-fluorophenyl)-4-(3-piperidin-4-yl-1,2,4-oxadiazol-5-yl)-1H-1,2,3-triazol-5-
yl]pyridine hydrochloride
To a suspension of tert-butyl 4-(5-(1-(2-fluorophenyl)-5-(pyridin-4-yl)-1H-1,2,3-triazol-4-yl)-
1,2,4-oxadiazol-3-yl)piperidine-1-carboxylate, obtained in Step 1, (601 mg; 1.22 mmol) in
15 MeOH (30 mL) was added HCI (3 M, 30 mL) and the mixture was heated at 50 °C for 5
hours. The solvent was removed in vacuo affording the title compound as a white solid (462
mg; 96%)."H NMR: (DMSO-ds, 400MHz) & 9.38-9.36 (1H, m), 9.26-9.24 (1H, m), 8.88 (2H, d,
J =54 Hz), 7.94-7.84 (3H, m), 7.76-7.69 (1H, m), 7.55-7.46 (2H, m), 3.34-3.24 (3H, m), 3.06
(2H, 9, J =11.1 Hz), 2.14 (2H, d, J = 13.8 Hz), 2.04-1.90 (2H, m). LC/MS (Method C): 392 (M
20 +H)". HPLC (Method E) Rt 2.14 min (Purity: 97.5%).
Step 3:  4-[4-[3-(1-acetylpiperidin-4-yl)-1,2,4-oxadiazol-5-yl]-1-(2-fluorophenyl)-1H-1,2,3-
triazol-5-yl]pyridine
To a suspension of 5-(1-(2-fluorophenyl)-5-(pyridin-4-yl)-1H-1,2,3-triazol-4-yl)-3-(piperidin-4-
yI)-1,2,4-oxadiazole hydrochloride, obtained in Step 2, (100 mg; 0.23 mmol) in DCM (1 mL)
25 was added diisopropylethylamine (122 uL, 0.7 mmol) and acetyl chloride (18 uL, 0.26 mmol)
at 0°C and the mixture was stirred for 20 minutes. The mixture was diluted with DCM (10 mL)
and treated with saturated sodium hydrogen carbonate (10 mL). The aqueous layer was
extracted with DCM (3 x 20 mL), the combined organics were dried (MgSO,) and the solvent
removed in vacuo. The residue was purified by flash chromatography on a Biotage 25+S
30  column, eluting with petrol containing increasing amounts of EtOAc to give Example 55 as a
yellow oil. "H NMR: (CDCls, 400MHz) & 8.69 (2H, d, J = 4.9 Hz), 7.62-7.52 (2H, m), 7.41-7.25
(3H, m), 7.17 (1H, t, J = 9.0 Hz), 4.52 (1H, d, J = 13.5 Hz), 3.87 (1H, d, J = 13.4 Hz), 3.31-



starting from 4-(5-(1-(2-fluoropheny1)-5-(pyridin-4-y1)-1H-1,2,3-triazol-4-y1)-1,2,4-oxadiazol-3-
yl)benzaldehyde, obtained as described in Example 113, Step 1, (200 mg; 0.48 mmol) and 5
4-aminocyclohexanecarboxylic acid (138 mg; 0.97 miaol), to give Example 168 as a white solid. 1H NMR:
(DMSO-d6, 400MHz) 6 8.76-8.73 (2H, m), 7.95-7.88 (3H, m), 7.76-7.69 (1H, m), 7.64-7.49 (6H, m), 3.81
(2H, s), 2.58308 (41 m)s B 1Ri4] 2185 A&, 32 H2 AiPP-2 3601 em) A 6R)04 @0 (aW, 1931 $8.0 Hz),
1.53-1.44 (4KBHnn)LCZWS (MeMrunb[E)ciM@/l(MHﬁ H-)PI:IPLM‘e(rhdeﬂh)dﬂ 2)7Pdid @AntyiroRaMity: 93.8%). 10
Example 169: (1S, 3R)-3-(4- (5 (1-(2- quorophenvl) -5- (pvrldln -4-v1)-1H-1,2,3-triazol-4-v11-
1,2,4-oxadiazol-3- _ Cld O O The title compoun nd was prepared
following the Protedtre-desttit PR e =H & ks Hidi-L.2.9-riazol-4-yI[-1.2.4

4-(5-(1-(2- fluemgmq&)xﬁqm@mm 4- yl) 1H 1,2 3 trlazol 4- yl) 1,2 4 oxadiazol-3- y1)benzaldehyde,
obtained as described in Example 113, Step 1,200 mg; 0.48 mmol) and
(1R,35)-3-aminocyclopentanecarboxylic 125 mg; 0.97 mmol), to give Example 169 as a white solid.
1H NMR: (DMSO-d6, 400MHz) 6 8.76-8. ,Nh'\j\,‘ﬂ.% (2H, d, J =8.0 Hz), 7.93-7.85 (1H, m), 7.76-7.68
(A1H, m), 7.64-7.58 (4H, m), 7.53-7.46 (2H, m), 3.971H, d, J= 2013.8 Hz), 3.89 (1H, d, J= 13.8 Hz), 3.27
(1H,t, J = 4.8 Hz), 2.76-2.67 (1H, m), 1.94-1373(6H, LC/MS (Method C): 524 (M + H). HPLC (Method

F) Pt 2.86 min (Purity: 96.2%). o. Nm
Example170:4-(1-(2-fluoropherwl)-4-{3-[4-(1H-imidazol-1-yl pheny11-1,2,4-
oxadiazol-5-Gdide2e3riiag-FdIRvEising 8RGilg %@E&W@ vialerlpiarmediaim dié (@0%my; 0.67

mmol) was sus end d in toluene (2

4-((1H- [imidaS&i rﬁ@[hmlsef\lm%d'(aroxy% I]lg?mlogamlger?ﬁ'op and168I ﬁédraxylforﬂir%ocgﬁ'm'dgmigaed followed
by potassuurr{Fd&m@ﬁat@S(m oe7 omamimelye EHamne aalanafiydileddidd thalMRFERSbn was

heated 10 18@§bmf;53 BERIRA, MBCIOWaVS: TeRE!.8I05PeReUOD SuXLReeas, cossedsdqe, ia)room
temperature ?gq f/;l dé Wlth Qg ﬁ'n%\yatgrBIrﬁ Lé]l’ﬁ VL(?S pa§%eg tohllt%sjgps% P mob c frit and the
rated affo urate isopropanol. The solid

solvent evapo d|n wHich was s dned to give
Example 17G&22 ¢hifeisand 211#51 NMRBHCDEB22doN K2 678. #@Jé"éé'\('frh%s?)e%@ &H* H)3 =8.2 Hz),
7.64- 10 7.5BRBE! (MethddO-RtB24BMinrPurty29506823.(2H, m), 7.22-7.15 (1H, m), 7.12 (1H, s), 6.93 (1H, t,
J =1.3 Hz), 5.20 (2H, s). LC/MS (Method C): 465 (M+H). HPLC (Method F) Pt = 2.90 min (Purity: 98.0%).

15 Example 57: 2-{1-(2-fluorophenyl)-4-[3-(4-methoxyphenyl)-1,2.4-oxadiazol-5-yl]-1H-
1,2.3-triazol-5-yl}pyridine

The title compound was prepared following the procedure described for Example 51, but
starting from Intermediate 53 (209 mg; 0.67 mmol) and N'-hydroxy-4-
20  methoxybenzimidamide (Acros; 122 mg; 0.74 mmol), to give Example 57 as a light brown
solid. "H NMR: (CDCls, 400MHz) & 8.49 (1H, ddd, J = 4.8, 1.7, 1.0 Hz), 8.10-8.05 (2H, m),
7.99 (1H, dt, J=7.9, 1.0 Hz), 7.89-7.81 (1H, m), 7.70 (1H, td, J = 7.6, 1.7 Hz), 7.52-7.45 (1H,
m), 7.37-7.32 (2H, m), 7.13-7.05 (1H, m), 7.02-6.97 (2H, m), 3.88 (3H, s). LC/MS (Method
C): 415 (M + H)". HPLC (Method F) Rt 3.81 min (Purity: 90.7%).
25
Example 58: 5-[5-benzyl-1-(2-fluorophenyl)-1H-1,2 3-triazol-4-yl]-3-(2-fluorophenyl-

1,2.4-oxadiazole




Example171:4-(1-(2-fluorophenyl)-4-{3-[4-(1H-pyrazol-1-ylmethyl)phenyll-1,2,4-
150xadiazol-5-0-1H-1,2,3-triazol-5-vllpyridine The title compound was prepared following the procedure
described for Example 52, but starting from Intermegigte 17 (209 mg; 0.67 mmol) and Intermediate 49
(160 mg; 0.74 mmol) to give Example 171 as a white solid. 1H NMR: (CDCI3, 400MHz) 68.73-8.69 (2H,
m), 20 8.07(2H,d, J = 8.1 Hz), 7.63-7.52(3 Y, 7.44(1H, d, J = 2.3 Hz), 7.39-7.32(3H, m), 7.29 (2H, d, J
= 2N, Hz), 5.40 (2H, s). LC/MS (Method C): 465 (M+H).
HPLC (Method F) Pt = 3 15 min (Purlty 99.4%). ’xample 172:
4-(1-(2-fluorophenyl)-4-{3-[4-(1H-1,2,4-tr{ yjjpheny11-1,2,4-
250xadiazol-5-0-1H-1,2,3-triazol-5-vlIpyri J-heltitle’sgmpound was prepared following the
procedure described for Example 52, but starting from Mter ate 17 (209 mg; 0.67 mmol) and
4-((1H-1,2,4-triazol-1-yl)methyl)-N'- hydroxybenzimidamide (Aufora, 161 mg; 0.74 mmol) to give Example
172 as a whildsdie. CMRPNINI R PIPEaed fotinving) teegPrecede® (FescrRpdsianE@BRIBH ‘mbuB.00 (1H, s),
7.63-7.52 (2I5tamang #:30rih@3nfati ata )24/ (228 m3bA Bhhria)) EnéZr(t%Hnédie{LQlMﬁ (MethoGidb6 (M+H).
HPLC (Method F) P £ain (Purl Z(V

5112 oS he i s e Rl 1y (RTEBCL Bngyuspy 5 820 (1, 10,0 = 74

10pyraz@l-I- v1rﬁéth§/|)¥)ﬁ%ﬁ’\ﬁﬁt@'2 A0xBditdie (3 adolution. @ﬁ |ﬁ!é-rméo¢a‘t% 4.8q 13 @) o*Pmmol) in
anhydrous A@N, &. mt)MgaMatide d 1t 4eehyl +3H)3-diPnetiyiethaia 6p RipyiE atbhgHimyde4wmdiyochloride (EDC)
(80.5 mg; 0.42 mmol) followed by Intermediate 49 (78 mg; 0.36 mmol) in a MW vial. The mixture stirred at
PT for 15 18 h. Anhydrous yrldlne (2 mL) was added The reactlon vessel was sealed and heated at
150C for 45 rif 8 i ACHOTT v Frt i i
were combingd.folria 2.4 pzolere evaporated and the re5|due partitioned between DCM and
H20. The mixture was passed through a hydrophobic frit and the solvent evaporated affording a solid
which was triturated with isopropanol to @l Example 173 as an off-white solid. 1H NMR: (CDC13,
400MHz) 6 8.18 (2H, d, J = 8.1 Hz), 7.65-¥ 3 '\h})l 7.45 (1H, d, J = 2.3 Hz), 7.42-7.31 (4H, m), 6.33
(AH, t, J =2.1 Hz), 5.42 (2H, s), 4.97 (2H, s), 3.2 s). L(%jMS (Method C): 432 (M+Hr. HPLC (Method

F) Pt = 3.34 min (Purity: 99.6%). (ﬁﬁg:
O O\N/
10

The title compound was prepared following the procedure described for Example 47, but

starting from Intermediate 25 (174 mg; 0.6 mmol) and Intermediate 4 (111 mg; 0.72 mmol),
to give Example 59 as a white solid. '"H NMR: (CDCls, 400MHz) & 8.26-8.18 (1H, m), 7.71-
7.64 (1H, m), 7.58-7.50 (2H, m), 7.49-7.26 (4H, m), 4.04 (2H, dd, J = 11.6, 4.2 Hz), 3.42 (3H,

15 t,J =11.9 Hz), 2.44-2.31 (2H, m), 1.66 (2H, d, J = 12.8 Hz). LC/MS (Method C): 410 (M +
H)*. HPLC (Method F) Rt 3.68 min (Purity: 99.3%).

Example 60: 4-(3-{5-[1-(2-fluoropheny)-5-pyridin-4-yl-1H-1,2 3-triazol-4-yI]-1,2,4-

oxadiazol-3-yl}benzyl)morpholine

20
The title compound was prepared following the procedure described for Example 52, but

starting from Intermediate 17 (209 mg; 0.67 mmol) and N'-hydroxy-3-
(morpholinomethyl)benzimidamide (Aurora, 174 mg; 0.74 mmol) to give Example 60 as an
off-white solid. "H NMR: (CDCls;, 400MHz) & 8.74-8.70 (2H, m), 8.09 (1H, s), 7.98 (1H, d, J =



25Example174:N-(4-{5-1-1-(2-fluoropheny1)-5-pyridin-4-y1-1H-1,2,3-triazol-4-y11-1,2,4-
oxadiazol-3-vllbenzv11-2-methylalanine 209 The title compound was prepared following the procedure
described for Example 94, but starting from

4-(5-(1-(2-fluoro %5 (pyridin-4-y1)-1H-1,2,3- trlazol 4- 8‘2 1,2,4-oxadiazol-3- yl)benzaldehyde,
ontanet as AR AR e A5t 1t (B0 A JaHai G 3 i 5. e propancic
acid (100 mgig),Brmnnabl)1.to givd Examﬁl@ (214 9s 24 Kdte, sodick 4.6 Ay RC(DMBGHaG Q0NHZ)
68.76-8.73 (2K1+m), ﬁﬂ@&%trﬂ;d% BL4D) fin ﬁ,-? T9gLib,m), 7.77-7.60 (5H, m), 7.55-7.47 (2H, m), 3.96
(2H, s), 1.36 (6H, s). LC/MS (Method C): 498 ( ). HPLC (Method E) Pt 2.35 min (Purity: 98.9%).
10Example 175: 5- I 1- (2 quorophenvI) -5- (methoxvmethvl) 1H- 1 2, 3 trlazol 4-vl.I-3-1.4- (1H-
imidazold1-? Bxastpfe N feasilz g ] g P gPAEIrh .4 3 mmol) in
anhydrous AGNJdR#I-3 waaangg tlraeﬂmvadﬁ-,d|m£thylam|nopropyl)carbod||m|de hydrochloride (EDC)
(80.5 mg; 0.42 mmol) 15 followed by 4- ((1I—L-|m|dazol -1-yl)methyl)-N'-hydroxybenzimidamide (Aurora, 78
mg; 0.36 mmol) in a MW vial. The mi stirred at PT for 18 h. Anhydrous pyridine (2 mL) was added.
The reaction vessel was sealed and AtN{OC for 45 min in a microwave reactor. This reaction was

performed twice and the reaction mixtur}sgﬁﬁmbined for workup. The solvents were evaporated and
0.2

the residue partitioned between DCM an -Nhe mixture was passed through a hydrophobic frit
and the solvent evaporated. The residue\wgg pudified-y Tflash chramatography on a Biotage 12+M
column, elutlng with petrol containing mc’?'easmg aMounts gP EtOAC to give Example 175 as an off-white

solid. 1H N tPCl 400 %6r8 2(r)e d J = 8e1 |—r| 2 g;u65 %é%ég f ﬁ743 7. H m), 7.30
o a1 2 BT EpE v BB Tingg i S0ed B el ol SRS weinoa o
432 (M+H). ﬁtﬂﬂ@grﬁ%&@fﬁ;ﬂpﬁm@ 37 0 (Paiif)68919%) pRdPRMeGate 41 (161 mg; o7

541-(2-flooropheind-Gvemsthaxsreatay kil by Ritd stz 24- il B44). (HHINRA (T o] -40uvmiy ) phenvll-1

2 4-oxadiazgle, 219 Fheillg FOMPOUNY BiRE Arepared folloyings R PLoGEeb i iescriBed oy Example

173, but (2H, m), 7.51 (1H, t, J = 8.1 Hz), 7.43-7.36 (2H, m), 7.36-7.33 (2H, m), 7.19 (1H, t, J = 9.6
Hz), 5.42 (2H, s); LC/MS (Method C): 466 (M+H)". HPLC (Method F) Rt 3.09 min (Purity:
97.6%).
15

Example 62: 3-(2,5-difluorophenyl)-5-[1-(2-fluorophenyl)-5-(tetrahydro-2H-pyran-4-yl)-
1H-1,2.3-triazol-4-yl]-1,2,4-oxadiazole

ol
N N

N R

O\ /
o) N

F
The title compound was prepared following the procedure described for Example 47, but

20  starting from Intermediate 25 (174 mg; 0.6 mmol) and 2,5-difluoro-N'-hydroxybenzimidamide
(JRD-Fluorochemical, 123 mg; 0.72 mmol), to give Example 62 as a white solid. '"H NMR:
(CDCI3, 400MHz) & 7.94-7.89 (1H, m), 7.71-7.64 (1H, m), 7.52 (1H, td, J = 7.5, 1.8 Hz), 7.46-
7.36 (2H, m), 7.27-7.20 (2H, m), 4.04 (2H, dd, J = 11.7, 4.3 Hz), 3.47-3.36 (3H, m), 2.32 (2H,
qd, J =12.5, 4.4 Hz), 1.70-1.62 (2H, m). LC/MS (Method C): 428 (M + H)". HPLC (Method F)

25 Rt 3.78 min (Purity: 99.4%).



starting from Intermediate 11 (75 mg; 0.3 mmol) and 4-((1H-1,2,4-triazol-1-yl)methyl)-N'-
hydroxybenzimidamide (Aurora, 78 mg; 0.36 mmol) to give Example 176 as an off-white 5 solid. 1H
NMR: (CDCI3, 400MHz) 68.23 (2H, d, J = 8.1 Hz), §5¢& (1H s), 8.02 (1H, s), 7.67- 7.59 (2H, m),
7.43-7.32 (4H, m), 5. 45 (2H s), 4.97 (2H, s), 3.30 EBH S). LC/MS& Method C): 433 (M+H). HPLC (Method
F) Pt =3.20 lifluo B-5-p3-(2 fluorophenyl)-5-isopropyl-1H-1.2 3-triazol-4-

(1S,2R)- 24(45:!51[142}ﬂamazphenyl) -5-pyridin-4-y1-1H-1,2,3-triazol-4-y11-

101,2,4-oxadiazol-3- yIIbenzynamlnoIcyclopentapecarboxyl|c acid The title compound was prepared
following the procedure described for Ex 4, but starting from
4-(5-(1-(2-f|uorophenyl)-S-(pyridin-4-y1)a@ﬁ Ha‘a,zol 4-y1)-1,2,4-oxadiazol-3- yl)benzaldehyde,
obtained as described in Example 113, Step 1, (268{mg; 0.48 mmol) and 15
(1R,25)-2-aminocyclopentanecarboxylic acid (1{25%97 mol), to give Example 177 as a white solid.
1H NMR: (TFA-d, 400MHz) 6 10.08 (2H, d, J= 6.0 H®), & d, J=5.9 Hz), 9.18 (2H, d, J= 7.9 Hz),
8.87(1H, t, J= 7.5 Hz), 8.79-8.66(3H, m), 8.55 (1H, t, J=7.9 78.28 (1H, t, J= 9.3 Hz), 5.62 (1H, d, J=
13.2 Hz), 5.48 (1H, d, J= 13.3 Hz), 5.01-4.88 (1H, m), 4.49-4.3Y (1H, m), 3.46-3.37 (1H, m), 3.36-3.25
(2H, m), 3. 20 3 00 (2H, m), 2.97-2.89 20 1H m LC/MS E? thOd,Eg 524 (M + H). HPLC (Method 1) Pt
13.12 min (PR ¢ e RIHOLYLNR RIS (R P% I 1% PSR ABTHRTY S B MR Byl were
prepare&froﬁié@lﬂ@fr@@?@@(mé@,wﬁﬁﬁiﬂ’@m%@%ﬁmol)ﬁdr?@alﬁdomdl 355 XYPENGigaiide studies.

Cells were Swsmmidam.aw ZBTRAS0 phl el mM.@EE&Am%wstSdemesmuﬁ&u Ajgnad Ix

Complete pr é he %%é) itrogen dec ressign using a cell
disruption bo b arr nstr %Og:n%aj} ? ﬁv_lh% c?epngtr on at’l éa fé]? 1 %ﬁ]@aa jéflt%]e
supernatant Wés &spgehdedinr BUiEsk mhﬁd‘t&ﬁﬁﬂ]@bdﬁhéa‘}ﬁ & 900F RP AL LE0VRIMathod 1 4C. The
pellet was then sespendast.inRICC vk thdRE &t pHOMn Py :EDA%A).250 mM Sucrose (Buffer B), and Ix
Complefg EDTA-free protease inhibitor cocktail and homogenized using a potter. Membranes were flash
frozen in liquid nitrogen and stored at 80C [33P]sph|nosme 1 phosphate 3000 Cllmmol Amerlcan
Radiolabelec~EHERH e was DG Sa s A AGA SPA
beads (GE Hthezrye}-widpbeandded to give a final volume of 100 pl in 96 weII plates W|th assay
concentrations of 25 pM or 10 pM [33P]sph|ngosme 1-phosphate (respectively for S1P1 or S1P3), 50 mM
HEPES, pH 7.5, 5 mM MgC12, 100 m Cl, 0.4% fatty acid-free BSA, 1-5 pg/well of proteins and 100
pg/well of WGA SPA beads. Binding was-peffq Ned for 60 min at room temperature on a 10shaker and
bound radioactivity was measured on a Perkin r 1450 MicroBeta counter. Specific binding was
calculated by subtracting remaining radio presence of 1000-fold excess of unlabeled S1P.
Binding data were analyzed using the GraphPAd P¥i am. 15Measurements of 35S-GTPTS
Binding: Membranes (1 to 10 pg protein) prepared as describéd@bove, were incubated in 96-well

AN L 5y rafv'ﬁ*g %3‘% v A D GDP,
m well Saponin, 0.29 a acid fre sa mM Na
The aelg, v ey TR 03P T P e S 0 B S AT emlthoares

in assay the addition of aqueous 2M HCI until a S|gn|f|cant precipitate was observed. The mixture was

allowed to stir for 1 hour and stand for 18 hours and the solid removed by filtration and dried
to give Example 64 as a white solid. '"H NMR: (CDCls, 400MHz) & 10.19 (1H, s), 8.72-8.69
(2H, m), 7.87 (1H, td, J = 7.6, 1.5 Hz), 7.82-7.77 (2H, m), 7.72-7.65 (1H, m), 7.58-7.54 (2H,

20 m), 7.47 (2H, t, J = 8.6 Hz), 6.95-6.90 (2H, m); LC/MS (Method C): 401 (M+H)*. HPLC
(Method F) Rt 3.05 min (Purity: 97.1%).

Example 65: 5-{5-[1-(2-fluorophenyl)-5-(methoxymethyl)-1H-1,2,3-triazol-4-yl]-1,2 4-
oxadiazol-3-yl}-1H-indole




20buffer. After 60 min incubation at 30C on a shaker, plates were centrifuged for 10 min at 2000 RPM.
Supernatant was discarded and membrane bound radioactivity was measured on a PerkinElmer 1450
MicroBeta counter. Triplicate samples were averagged-and expressed as % response relative to S1P
activation in absence of compound (n = 2). 25The examples disclosed herein have utility as
immunoregulatory agents as demonstra 7 their activity as potent and selective agonists of the S1 P1
receptor over the S1 P3 receptor as me@ﬁj iIlNthe assays described above. In particular, the examples
disclosed herein possess a selectivity forthe receptor over the S1 P3 receptor as measured by the
ratio of EC50 for the S1 P1 receptor to the ECB0 f S1 P3 receptor as evaluated in the 355-

30GIP-VS binding assay described above in Tgblegl. 212 xample No Compound S1P1 EC50
PIM S1P3 EC50 kim 240 _F 1.130 3N_0 N NH

To a solution of Intermediate 11 (75 mg; 0.3 mmol) in anhydrous ACN (2 mL) was added 1-
ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (EDC) (80.5 mg; 0.42 mmol)
followed by Intermediate 20 (63 mg; 0.36 mmol) in a MW vial. The mixture stirred at RT for
5 18 h. Anhydrous pyridine (2 mL) was added. The reaction vessel was sealed and heated at

150°C for 15 min in a microwave reactor. This reaction was performed two times. Combined
reaction mixtures were evaporated and H,O (10 mL) and DCM (10 mL) added. The mixture
was passed through a hydrophobic frit and the solvent removed in vacuo. The residue was
purified by flash chromatography on a Biotage 25+S column, eluting with petrol containing

10 increasing amounts of EtOAc to give Example 65 as an off-white solid. '"H NMR: (CDCls,
400MHz) 5 8.55 (1H, s), 8.35 (1H, br s), 8.06 (1H, dd, J = 8.5, 1.4Hz), 7.65-7.59 (2H, m),
7.52 (1H, d, J = 8.5 Hz), 7.42-7.34 (2H, m), 7.30 (1H, t, J = 2.8 Hz), 6.71-6.68 (1H, m), 5.04
(2H, s), 3.32 (3H, s). LC/MS (Method C): 391 (M+H)". HPLC (Method F) Rt 3.67 min (Purity:
97.9%).

15
Example 66: 2-[1-(2-fluorophenyl)-4-(3-pyridin-4-yI-1,2 4-oxadiazol-5-y)-1H-1,2 3-triazol-
5-yllpyridine

20  The title compound was prepared following the procedure described for Example 51, but
starting from Intermediate 53 (187 mg; 0.67 mmol) and N'-hydroxyisonicotinimidamide
(Flrochem, 98.7 mg; 0.72 mmol), to give Example 66 as a light brown solid. '"H NMR:
(CDCI3, 400MHz) & 8.82-8.78 (2H, m), 8.52 (1H, d, J = 4.8 Hz), 7.99-7.85 (4H, m), 7.72-7.66
(1H, m), 7.54-7.46 (1H, m), 7.42-7.32 (2H, m), 7.12 (1H, t, J = 9.2 Hz). LC/MS (Method C):

25 386 (M + H)". HPLC (Method F) Rt 3.27 min (Purity: 95.2%).
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Example 67: 2-{1-(2-fluorophenyl-4-[3-(2-methoxyphenyl)-1,2.4-oxadiazol-5-yI]-1H-
1,2 3-triazol-5-yl}pyridine

The title compound was prepared following the procedure described for Example 51, but
starting from Intermediate 53 (187 mg; 0.67 mmol) and N'-hydroxy-2-
methoxybenzimidamide (Enamine, 119 mg; 0.72 mmol), to give Example 67 as a brown
solid. '"H NMR: (CDCI3, 400MHz) & 8.48 (1H, ddd, J = 4.8, 1.8, 1.0 Hz), 8.14 (1H, dd, J =
7.7,1.8 Hz), 8.00 (1H, dt, J=7.9, 1.1 Hz), 7.85 (1H, td, J = 7.8, 1.8 Hz), 7.70 (1H, td, J = 7.6,
1.7 Hz), 7.52-7.44 (2H, m), 7.36-7.29 (2H, m), 7.13-7.05 (3H, m), 3.99 (3H, s). LC/MS
(Method C): 415 (M + H)*. HPLC (Method F) Rt 3.62 min (Purity: 97.3%).

Example 68: 5-[1-(2-fluorophenyl)-5-(methoxymethyl)-1H-1,2 3-triazol-4-yl]-3-[3-
(methylsulfonylphenyl]-1,2,4-oxadiazole

The title compound was prepared following the procedure described for Example 65, with
two identical reactions combined for workup, but starting from Intermediate 11 (75 mg; 0.3
mmol) and Intermediate 40 (77 mg; 0.36 mmol). Purification by preparative HPLC gave
Example 68 as a white solid. 'H NMR: (CDCl;, 400MHz) & 8.78-8.76 (1H, m), 8.53-8.48 (1H,
m), 8.16-8.12 (1H, m), 7.77 (1H, t, J = 7.6 Hz), 7.66-7.59 (2H, m), 7.43-7.34 (2H, m), 4.99
(2H, s), 3.31 (3H, s), 3.14 (3H, s); LC/MS (Method C): 430 (M+H)". HPLC (Method F) Rt 3.29
min (Purity: 99.7%).

Example 69: 5-[5-cyclopropyl-1-(2-fluorophenyl)-1H-1,2,3-triazol-4-yl]-3-(2,5-

difluorophenyl)-1,2.4-oxadiazole
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The title compound was prepared following the procedure described for Example 47, but
starting from Intermediate 22 (149 mg; 0.6 mmol) and 2,5-difluoro-N'-hydroxybenzimidamide
(JRD-Fluorochemical, 123 mg; 0.72 mmol), to give Example 69 as a white solid. '"H NMR:
(CDCI3, 400MHz) & 7.98-7.92 (1H, m), 7.66-7.56 (2H, m), 7.43-7.33 (2H, m), 7.26-7.20 (2H,
m), 2.13-2.05 (1H, m), 1.12-1.02 (2H, m), 0.91-0.84 (2H, m). LC/MS (Method C): 384 (M +
H)*. HPLC (Method E) Rt 4.24 min (Purity: 99.5%).

Example 70: 2-{1-(2-fluorophenyl)-4-[3-(3-methoxyphenyl)-1,2,4-oxadiazol-5-yl]-1H-

1,2, 3-triazol-5-yllpyridine

The title compound was prepared following the procedure described for Example 51, but
starting from Intermediate 53 (187 mg; 0.67 mmol) and N'-hydroxy-3-
methoxybenzimidamide (Aurora, 119 mg; 0.72 mmol), to give Example 70 as a white solid.
'H NMR: (CDCls, 400MHz) & 8.51-8.48 (1H, m), 7.99 (1H, d, J = 7.9 Hz), 7.87 (1H, td, J =
7.8, 1.8 Hz), 7.74-7.66 (3H, m), 7.52-7.45 (1H, m), 7.42-7.29 (3H, m), 7.14-7.02 (2H, m), 3.88
(3H, s). LC/MS (Method C): 415 (M + H)*. HPLC (Method E) Rt 4.10 min (Purity: 99.3%).

Example 71: 3-(2,5-difluorophenyl)-5-[1-(2-fluorophenyl)-5-(tetrahydrofuran-2-yl)-1H-

1,2, 3-triazol-4-yl]-1,2.4-oxadiazole
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The title compound was prepared following the procedure described for Example 47, but
starting from Intermediate 23 (166 mg; 0.6 mmol) and 2,5-difluoro-N'-hydroxybenzimidamide
(JRD-Fluorochemical, 123 mg; 0.72 mmol), to give Example 71 as an off-white solid. 'H

5 NMR: (CDCIl3, 400MHz) & 7.93-7.87 (1H, m), 7.64-7.52 (2H, m), 7.39-7.28 (2H, m), 7.27-7.19
(2H, m), 5.56 (1H, t, J =7.9 Hz), 3.76 (1H, td, J = 7.8, 5.4 Hz), 3.49 (1H, q, J = 7.5 Hz), 2.58-
2.49 (1H, m), 2.17-1.92 (3H, m). LC/MS (Method C): 414 (M + H)*. HPLC (Method E) Rt 4.19
min (Purity: 99.9%).

10 Example 72: 4-{5-[5-cyclopentyl-1-(2-fluorophenyl)-1H-1,2.3-triazol-4-yl]-1,2.4-
oxadiazol-3-yllpyridine

The title compound was prepared following the procedure described for Example 49, with
two identical reactions combined for workup, but starting from Intermediate 21 (83 mg; 0.3
15  mmol) and N'-hydroxyisonicotinimidamide (Flrochem, 41 mg; 0.36 mmol) to give Example 72
as an off-white solid. '"H NMR: (CDCls;, 400MHz) & 8.83 (2H, d, J = 5.2 Hz), 8.07-8.02 (2H,
m), 7.68-7.61 (1H, m), 7.57-7.50 (1H, m), 7.45-7.33 (2H, m), 3.21 (1H, quintet, J = 9.1 Hz),
2.22-2.09 (2H, m), 2.06-1.92 (4H, m), 1.73-1.65 (2H, m). LC/MS (Method C): 377 (M+H)".
HPLC (Method E) Rt 3.93 min (Purity: 97.7%).
20
Example 73: 4-{5-[1-(2-fluorophenyl)-5-pyridin-4-yl-1H-1,2 3-triazol-4-yl]-1,2 4-
oxadiazol-3-yl}benzamide
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The title compound was prepared following the procedure described for Example 51, but
starting from Intermediate 17 (209 mg; 0.67 mmol) and Intermediate 27 (132 mg; 0.72
mmol), to give Example 73 as an off-white solid. '"H NMR: (DMSO-dgs, 400MHz) & 8.76 (2H,
d, J = 5.3 Hz), 8.16 (1H, s), 8.14-8.01 (3H, m), 7.92 (1H, t, J = 7.7 Hz), 7.77-7.69 (1H, m),
7.66-7.45 (5H, m). LC/MS (Method C): 428 (M + H)*. HPLC (Method E) Rt 3.02 min (Purity:
94.6%).

Example 74: tert-butyl (4-{5-[1-(2-fluorophenyl)-5-pyridin-4-yl-1H-1,2 3-triazol-4-yl]-

1,2.4-oxadiazol-3-yl}benzyl)carbamate

The title compound was prepared following the procedure described for Example 51, but
starting from Intermediate 17 (209 mg; 0.67 mmol) and Intermediate 28 (195 mg; 0.72
mmol), to give Example 74 as an off-white solid (316 mg; 92%). '"H NMR: (DMSO-ds,
400MHz) & 8.72 (2H, dd, J = 4.5, 1.7 Hz), 8.06 (2H, d, J = 8.1 Hz), 7.63-7.52 (2H, m), 7.41-
7.33 (4H, m), 7.22-7.15 (1H, m), 4.92 (1H, s), 4.39 (2H, d, J = 6.1 Hz), 1.47 (9H, s). LC/MS
(Method C): 514 (M + H)*. HPLC (Method F) Rt 3.63 min (Purity: 97.6%).

Example 75: 3-{5-[5-benzyl-1-(2-fluorophenyl)-1H-1,2 3-triazol-4-yl]-1,2.4-oxadiazol-3-
yllpyridine
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The title compound was prepared following the procedure described for Example 47, but
starting from Intermediate 24 (178 mg; 0.6 mmol) and N'-hydroxynicotinimidamide (Tyger,
98 mg; 0.72 mmol), to give Example 75 as an off-white solid. 'H NMR: (CDCls;, 400MHz) &
9.41 (1H, d, J = 2.1 Hz), 8.78 (1H, dd, J = 4.9, 1.7 Hz), 8.46 (1H, dt, J = 8.0, 2.0 Hz), 7.61-
7.54 (1H, m), 7.48-7.44 (1H, m), 7.33-7.26 (1H, m), 7.28-7.19 (2H, m), 7.15-7.09 (3H, m),
6.90-6.85 (2H, m), 4.56 (2H, s). LC/MS (Method C): 399 (M + H)". HPLC (Method F) Rt 3.67
min (Purity: 97.6%).

Example 76: 4-{5-[1-(2-fluorophenyl)-5-(methoxymethyl)-1H-1,2,3-triazol-4-yl]-1,2 4-

oxadiazol-3-yl}benzenesulfonamide

The title compound was prepared following the procedure described for Example 47, but
starting from Intermediate 11 (150 mg; 0.6 mmol) and Intermediate 29 (155 mg; 0.72
mmol), to give Example 76 as an off-white solid. '"H NMR: (DMSO-ds, 400MHz) & 8.41-8.35
(2H, m), 8.12-8.08 (2H, m), 7.89-7.78 (2H, m), 7.71-7.65 (1H, m), 7.62 (2H, s), 7.56 (1H, t, J
= 7.8 Hz), 4.99 (2H, s), 3.23 (3H, s). LC/MS (Method C): 431 (M + H)*. HPLC (Method F) Rt
3.14 min (Purity: 94.1%).

Example 77: 5-[5-cyclopentyl-1-(2-fluorophenyl)-1H-1,2,3-triazol-4-y1]-3-(2,5-

difluorophenyl)-1,2.4-oxadiazole
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The title compound was prepared following the procedure described for Example 49, with
two identical reactions combined for workup, but starting from Intermediate 21 (83 mg; 0.3
mmol) and 2,5-difluoro-N'-hydroxybenzimidamide (JRD-Fluorochemical, 62 mg; 0.36 mmol).
The residue was purified by flash chromatography on a Biotage 12+M column, eluting with
petrol containing increasing amounts of EtOAc. The residue was triturated with isopropanol
and dried to give Example 77 as a white solid. '"H NMR: (CDCls;, 400MHz) & 7.93-7.87 (1H,
m), 7.67-7.61 (1H, m), 7.56-7.51 (1H, m), 7.43-7.33 (2H, m), 7.27-7.18 (2H, m), 3.19 (1H,
quintet, J = 9.3 Hz), 2.25-2.07 (2H, m), 2.06-1.89 (4H, m), 1.73-1.58 (2H, m). LC/MS (Method
C): 412 (M+H)". HPLC (Method E) Rt 4.57 min (Purity: 97.1%).

Example 78: 5-[5-cyclopentyl-1-(2-fluorophenyl)-1H-1,2.3-triazol-4-y1]-3-(2-
fluorophenyl)-1,2.4-oxadiazole

=N
O. »
N

The title compound was prepared following the procedure described for Example 49, with
two identical reactions combined for workup, but starting from Intermediate 21 (83 mg; 0.3
mmol) and Intermediate 4 (46 mg; 0.36 mmol) to give Example 78 as an off-white solid. 'H
NMR: (CDCl;, 400MHz) § 8.20 (1H, t, J = 7.3 Hz), 7.67-7.59 (1H, m), 7.57-7.49 (2H, m), 7.44-
7.23 (4H, m), 3.18 (1H, quintet, J = 8.8 Hz), 2.2.5-2.10 (2H, m), 2.09-1.88 (4H, m), 1.71-1.59
(2H, m). LC/MS (Method C): 394 (M+H)*. HPLC (Method E) Rt 4.53 min (Purity: 99.1%).

Example 79: 3-{5-[5-cyclopentyl-1-(2-fluorophenyl)-1H-1,2 3-triazol-4-yl]-1,2.4-

oxadiazol-3-yllpyridine
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The title compound was prepared following the procedure described for Example 49, with
two identical reactions combined for workup, but starting from Intermediate 21 (83 mg; 0.3
mmol) and N'-hydroxynicotinimidamide (Tyger, 41 mg; 0.36 mmol) to give Example 79 as an
off-white solid. '"H NMR: (CDCls;, 400MHz) & 9.41 (1H, d, J = 2.0 Hz), 8.78 (1H, dd, J = 4.9,
1.7 Hz), 8.47 (1H, dt, 3 = 8.0, 2.0 Hz), 7.68-7.61 (1H, m), 7.56-7.51 (1H, m), 7.48 (1H, dd, J =
8.0, 4.9 Hz), 7.45-7.32 (2H, m), 3.21 (1H, quintet, J = 9.2 Hz), 2.28-2.10 (2H, m), 2.09-1.87
(4H, m), 1.74-1.60 (2H, m). LC/MS (Method C): 377 (M+H)*. HPLC (Method E) Rt 4.10 min
(Purity: 96.9%).

Example 80: 1-(4-{5-[1-(2-fluorophenyl)-5-pyridin-4-yl-1H-1,2,3-triazol-4-yl]-1,2 4-

oxadiazol-3-yl}phenyl)methanamine hydrochloride

The title compound was prepared following the procedure described for Example 55, Step 2,
but starting from Example 74 (128 mg; 0.245 mmol), to give Example 80 as an off-white
solid (95.2 mg; 84%). '"H NMR: (DMSO-ds, 400MHz) & 8.82 (2H, d, J = 5.4 Hz), 8.70 (3H, br
s), 8.04 (2H, d, J = 8.0 Hz), 7.95-7.88 (1H, m), 7.78-7.70 (5H, m), 7.56-7.48 (2H, m), 4.14
(2H, d, J = 6.3 Hz). LC/MS (Method C): 414 (M + H)*. HPLC (Method E) Rt 2.30 min (Purity:
97.4%).

Example 81: 1-(4-{5-[1-(2-fluorophenyl)-5-(methoxymethyl)-1H-1,2,3-triazol-4-yl]-1,2.4-

oxadiazol-3-yl}phenyl)methanamine
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Step 1: tert-butyl 4-(5-(1-(2-fluorophenyl)-5-(methoxymethyl)-1H-1,2,3-triazol-4-yl)-1,2,4-
oxadiazol-3-yl)benzylcarbamate

The title compound was prepared following the procedure described for Example 47, but
starting from Intermediate 11 (150 mg; 0.597 mmol) and Intermediate 28, to give the title
compound as a white solid. '"H NMR: (CDCls, 400MHz) § 8.17 (2H, d, J = 8.1 Hz), 7.66-7.58
(2H, m), 7.46-7.30 (4H, m), 4.99 (2H, s), 4.94 (1H, s), 4.41 (2H, d, J = 6.1 Hz), 3.30 (3H, s),
1.48 (9H, s). LC/MS (Method C): 481 (M + H)". HPLC (Method F) Rt 3.85 min (Purity:
99.1%).

Step 2: 1-(4-{5-[1-(2-fluorophenyl)-5-(methoxymethyl)-1H-1,2,3-triazol-4-yl]-1,2,4-oxadiazol-
3-yl}phenyl)methanamine

The title compound was prepared following the procedure described for Example 55, Step 2,
but starting from tert-butyl fluorophenyl)-5-(methoxymethyl)-1H-1,2,3-triazol-4-yl)-1,2,4-
oxadiazol-3-yl)benzylcarbamate (103 mg; 0.214 mmol), obtained in Step 1, to give Example
81 as a white solid (73 mg; 81%). '"H NMR: (CDCls, 400MHz) § 8.18 (2H, d, J = 8.0 Hz), 7.66-
7.58 (2H, m), 7.47 (2H, t, 3 = 8.0 Hz), 7.44-7.32 (2H, m), 5.03-4.94 (2H, m), 3.97 (2H, s), 3.30
(3H, s). LC/MS (Method C): 381 (M + H)*. HPLC (Method E) Rt 2.34 min (Purity: 95.5%).

Example 82: 4-(1-(2-fluorophenyl)-4-{3-[3-(1H-imidazol-1-yimethyl)phenyl]-1,2.4-

oxadiazol-5-yI}-1H-1,2 3-triazol-5-yDpyridine

\
N
The title compound was prepared following the procedure described for Example 52, but
starting from Intermediate 17 (209 mg; 0.67 mmol) and 3-((1H-imidazol-1-yl)methyl)-N'-
hydroxybenzimidamide (Aurora, 160 mg; 0.74 mmol) to give Example 82 as an off-white
solid. "H NMR: (CDCls;, 400MHz) & 8.74-8.71 (2H, m), 8.06 (1H, d, J = 7.8 Hz), 7.97 (1H, s),
7.64-7.53 (3H, m), 7.49 (1H, t, J = 7.8 Hz), 7.40-7.32 (3H, m), 7.30-7.23 (1H, m), 7.19 (1H, t,
J =9.1 Hz), 7.12 (1H, s), 6.93 (1H, s), 5.19 (2H, s). LC/MS (Method C): 465 (M+H)*. HPLC
(Method E) Rt 2.40 min (Purity: 98.6%).
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Example 83: 4-{1-(2-fluorophenyl)-4-[3-(3-fluorophenyl)-1,2.4-oxadiazol-5-yI]-1H-1,2.3-
triazol-5-yllpyridine

\
N
The title compound was prepared following the procedure described for Example 52, but
starting from Intermediate 17 (209 mg; 0.67 mmol) and 3-fluoro-N'-hydroxybenzimidamide
(Tyger, 114 mg; 0.74 mmol) to give Example 83 as a white solid (211 mg; 78%). 'H NMR:
(CDCl3, 400MHz) & 8.74-8.72 (2H, m), 7.89 (1H, d, J = 7.8 Hz), 7.79 (1H, dt, J = 9.5, 2.0 Hz),
7.64-7.53 (2H, m), 7.50-7.43 (1H, m), 7.40-7.34 (3H, m), 7.28-7.16 (2H, m). LC/MS (Method
C): 403 (M+H)*. HPLC (Method E) Rt 3.92 min (Purity: 98.8%).

Example 84: 2-(1-(2-fluorophenyl)-4-{3-[3-(methylsulfonyl)phenyl]-1,2.4-oxadiazol-5-yl}-
1H-1,2.3-triazol-5-ypyridine

The title compound was prepared following the procedure described for Example 51, but
starting from Intermediate 53 (209 mg; 0.67 mmol) and Intermediate 40 (157 mg; 0.74
mmol), to give Example 84 as a green solid. 'H NMR: (DMSO-ds, 400MHz) & 8.59-8.55 (1H,
m), 8.55-8.49 (1H, m), 8.39-8.34 (1H, m), 8.24-8.19 (1H, m), 8.15-8.11 (1H, m), 8.09-8.02
(1H, m), 7.98-7.90 (1H, m), 7.83-7.75 (1H, m), 7.73-7.65 (1H, m), 7.60-7.53 (1H, m), 7.53-
7.43 (2H, m), 3.36 (3H, s). LC/MS (Method C): 463 (M + H)". HPLC (Method E) Rt 3.64 min
(Purity: 99.5%).

Example 85: 5-[5-cyclopropyl-1-(2-fluorophenyl)-1H-1,2,3-triazol-4-yl]-3-(2-

fluorophenyl)-1,2 4-oxadiazole
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The title compound was prepared following the procedure described for Example 49, with
two identical reactions combined for workup, but starting from Intermediate 22 (74 mg; 0.3
mmol) and Intermediate 4 (46 mg; 0.36 mmol). The residue was purified by preparative

5 HPLC to give Example 85 as a white solid. '"H NMR: (CDCls, 400MHz) & 8.27-8.20 (1H, m),
7.66-7.50 (3H, m), 7.43-7.22 (4H, m), 2.12-2.04 (1H, m), 1.11-1.01 (2H, m), 0.94-0.86 (2H,
m). LC/MS (Method C): 366 (M+H)". HPLC (Method E) Rt 4.16 min (Purity: 99.7%).

Example 86: 2-(1-(2-fluorophenyl)-4-{3-[3-(1H-1,2.4-triazol-1-yImethyl)phenyl]-1,2,4-
10 oxadiazol-5-yl}-1H-1,2.3-triazol-5-yl)pyridine

\

AR

g

The title compound was prepared following the procedure described for Example 51, but
starting from Intermediate 53 (209 mg; 0.67 mmol) and Intermediate 41 (160 mg; 0.74
mmol), to give Example 86 as an off-white solid. '"H NMR: (DMSO-ds, 400MHz) & 8.76 (1H,

15 s), 8.56 (1H, d, J = 4.8 Hz), 8.12-8.04 (3H, m), 7.98 (1H, d, J = 7.6 Hz), 7.91 (1H, s), 7.80-
7.53 (5H, m), 7.53-7.41 (2H, m), 5.59 (2H, s). LC/MS (Method C): 466 (M + H)". HPLC
(Method E) Rt 3.44 min (Purity: 98.5%).

Example 87: 5-{5-[1-(2-fluorophenyl)-5-(methoxymethyl)-1H-1,2,3-triazol-4-yl]-1,2 4-
20 oxadiazol-3-yl}-1H-indazole

The title compound was prepared following the procedure described for Example 47, but

starting from Intermediate 11 (178 mg; 0.71 mmol) and Intermediate 30 (123 mg; 0.71
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mmol), to give Example 87 as a red solid. '"H NMR: (DMSO-ds, 400MHz) & 13.46 (1H, s),
8.67 (1H, s), 8.34 (1H, s), 8.13 (1H, d, J = 8.8 Hz), 7.91-7.76 (3H, m), 7.68 (1H, t, J = 9.4 Hz),
7.57 (1H, t, J = 7.7 Hz), 5.02 (2H, s), 3.37-3.08 (3H, m). LC/MS (Method C): 392 (M + H)".
HPLC (Method E) Rt 3.55 min (Purity: 92.3%).

Example 88: 4-{1-(2-fluorophenyl)-4-[3-(3-furyl)-1,2.4-oxadiazol-5-yl]-1H-1,2,3-triazol-5-
yllpyridine

\
N
The title compound was prepared following the procedure described for Example 52, but
starting from Intermediate 17 (209 mg; 0.67 mmol) and Intermediate 42 (93 mg; 0.74 mmol)
to give Example 88 as a white solid. '"H NMR: (CDCls, 400MHz) & 8.72-8.69 (2H, m), 8.12-
8.11 (1H, m), 7.64-7.52 (3H, m), 7.37 (1H, t, J = 7.8 Hz), 7.34-7.31 (2H, m), 7.21-7.14 (1H,
m), 6.92-6.89 (1H, m). LC/MS (Method C): 375 (M+H)". HPLC (Method E) Rt 3.55 min
(Purity: 99.3%).

Example 89: 4-{1-(2-fluorophenyl)-4-[3-(2-furyl)-1,2.4-oxadiazol-5-yl]-1H-1,2,3-triazol-5-
ylipyridine

The title compound was prepared following the procedure described for Example 52, but
starting from Intermediate 17 (209 mg; 0.67 mmol) and N-hydroxy-furan-2-carboxamidine
(Tyger, 93 mg; 0.74 mmol). The residue was purified by flash chromatography on a Biotage
25+S column, eluting with petrol containing increasing amounts of EtOAc, to give Example
89 as a white solid. "H NMR: (CDCls, 400MHz) & 8.72-8.69 (2H, m), 7.63-7.53 (3H, m), 7.37
(1H, t, J = 7.8 Hz), 7.34-7.32 (2H, m), 7.20-7.15 (2H, m), 6.58 (1H, dd, J = 3.5, 1.8 Hz).
LC/MS (Method C): 375 (M+H)". HPLC (Method E) Rt 3.51 min (Purity: 99.2%).

Example 90: 4-{5-[1-(2-fluorophenyl)-5-(methoxymethyl)-1H-1,2,3-triazol-4-yl]-1,2 4-
oxadiazol-3-yl}-1H-indole
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The title compound was prepared following the procedure described for Example 49, but
starting from Intermediate 11 (75 mg; 0.3 mmol) and Intermediate 43 (63 mg; 0.36 mmol),
to give Example 90 as an off-white solid. '"H NMR: (DMSO-ds, 400MHz) & 11.59 (1H, br s),
8.00 (1H,d,J=7.4 Hz), 7.88 (1H, td, J = 7.7, 1.7 Hz), 7.85-7.78 (1H, m), 7.75-7.64 (2H, m),
7.64 (1H,t,J=28Hz), 7.57 (1H, t, I =7.7 Hz), 7.36 (1H, t, J = 7.7 Hz), 7.16-7.13 (1H, m),
5.02 (2H, s, 2 H, s), 3.25 (3H, s). LC/MS (Method C): 391 (M+H)". HPLC (Method F) Rt 3.57
min (Purity: 95.8%).

Example 91: 1-[4-[3-(2,5-difluorophenyl)-1,2,4-oxadiazol-5-yl]-1-(2-fluorophenyl)-1H-

1,2.3-triazol-5-yl]-N,N-dimethylmethanamine

Step 1: 5-(5-(bromomethyl)-1-(2-fluorophenyl)-1H-1,2,3-triazol-4-yl)-3-(2,5-difluorophenyl)-
1,2,4-oxadiazole

To a solution of Example 2 (314 mg; 0.879 mmol) in carbon tetrachloride (15 mL) was added
benzoyl peroxide (21 mg; 0.088 mmol) and N-bromosuccinamide (343 mg; 1.93 mmol). The
resulting mixture was refluxed for 6 hours, the solvent was removed in vacuo and the residue
was purified by flash chromatography on a Biotage 25+M column, eluting with petrol
containing increasing amounts of EtOAc to give the title compound as a white solid (352 mg;
91%). '"H NMR: (CDCls;, 400MHz) & 7.95-7.88 (1H, m), 7.72-7.63 (2H, m), 7.49-7.36 (2H, m),
7.28-7.21 (2H, m), 4.90 (2H, s).

Step 2: 1-(4-(3-(2,5-difluorophenyl)-1,2,4-oxadiazol-5-yl)-1-(2-fluorophenyl)-1H-1,2,3-triazol-
5-yl)-N,N-dimethylmethanamine

To a solution of 5-(5-(bromomethyl)-1-(2-fluorophenyl)-1H-1,2,3-triazol-4-yl)-3-(2,5-
difluorophenyl)-1,2,4-oxadiazole, obtained in Step 1, (100 mg; 0.23 mmol) in THF (3 mL) was
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added dimethylamine hydrochloride (37 mg; 0.459 mmol) and potassium carbonate (76.2
mg; 0.76 mmol) and the mixture was heated in a sealed tube at 60°C for 16 hours. The
mixture was diluted with water (10 mL) and extracted with DCM (3 x 20 mL), the combined
organics were dried (MgSQO,) and the solvent removed in vacuo. The residue was purified by
preparative HPLC to give Example 91 as a white solid. '"H NMR: (CDCls;, 400MHz) & 7.96-
7.90 (1H, m), 7.64-7.55 (2H, m), 7.40-7.29 (2H, m), 7.28-7.20 (2H, m), 3.98 (2H, s), 2.11 (6H,
s). LC/MS (Method C): 401 (M + H)". HPLC (Method E) Rt 2.61 min (Purity: 99.8%).

Example 92: 3-(2,5-difluorophenyl)-5-[1-(2-fluoropheny)-5-(pyrrolidin-1-yimethyl)-1H-

1,2.3-triazol-4-yl]-1,2 4-oxadiazole

F
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N

The title compound was prepared following the procedure described for Example 91, but
using pyrolidine in Step 2 (32.7 mg; 0.46 mmol), to give Example 92 as a white solid. 'H
NMR: (CDCl3;, 400MHz) & 7.96-7.91 (1H, m), 7.62-7.53 (2H, m), 7.38-7.30 (2H, m), 7.27-7.21
(2H, m), 4.21 (2H, s), 2.43-2.31 (4H, m), 1.58-1.53 (4H, m). LC/MS (Method C): 427 (M +
H)*. HPLC (Method E) Rt 2.59 min (Purity: 97.4%).

Example 93: 3-{5-[1-(2-fluorophenyl)-5-(methoxymethyl)-1H-1,2,3-triazol-4-y1]-1,2.4-

oxadiazol-3-yl}benzenesulfonamide

O\\ /NH2
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The title compound was prepared following the procedure described for Example 49, but
starting from Intermediate 11 (75 mg; 0.3 mmol) and Intermediate 44 (77 mg; 0.36 mmol),
to give Example 93 as an off-white solid. 'H NMR: (DMSO-ds, 400MHz) & 8.61 (1H, s), 8.39
(1H,d, 3 =7.8 Hz), 8.12 (1H, d, J = 7.8 Hz), 7.92-7.77 (3H, m), 7.73-7.62 (3H, m), 7.57 (1H,
t, J = 7.8 Hz), 4.99 (2H, s), 3.23 (3H, s). LC/MS (Method C): 431 (M+H)*. HPLC (Method E)
Rt 3.45 min (Purity: 99.3%).
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Example 94: 1-(3-{5-[1-(2-fluoropheny-5-pyridin-4-yl-1H-1,2.3-triazol-4-yl]-1,2.4-

oxadiazol-3-yllphenyl)-N,N-dimethylmethanamine

Step 1 3-(5-(1-(2-fluorophenyl)-5-(pyridin-4-yl)-1H-1,2,3-triazol-4-yl)-1,2,4-oxadiazol-3-
yl)benzaldehyde

To a solution of oxalyl chloride (1.83 mL, 3.67 mmol, 2 M in DCM) in DCM (75 mL), at -78 °C,
was added DMSO (780 pL, 11 mmol) and the mixture was stirred for 30 minutes. To this
mixture was added by syringe a suspension of Example 111 (1.52 g; 3.67 mmol) in DCM (30
mL) and the resulting mixture was stirred for 30 minutes. Triethylamine (2.224 g; 22 mmol)
was added and the resulting mixture was stirred for 2 hours at -78 °C. The mixture was
allowed to warm to room temperature and a saturated solution of ammonium chloride (150
mL) was added. The aqueous layer was extracted with DCM (3 x 150 mL) and the combined
organics were dried (MgSQ,), the solvent was removed in vacuo and the residue was purified
by flash chromatography on a Biotage 25+M column, eluting with petrol containing increasing
amounts of EtOAc to give the title compound as a white solid (1.34 g; 88%). '"H NMR:
(DMSO-ds, 400MHz) & 10.17 (1H, s), 8.77 (2H, dd, J = 4.5, 1.6 Hz), 8.54-8.50 (1H, m), 8.31
(1H, dt, 3 =7.7, 1.44 Hz), 8.18 (1H, dt, 3 = 7.7, 1.4 Hz), 7.96-7.82 (2H, m), 7.77-7.70 (1H, m),
7.63 (2H, dd, J = 4.6, 1.6 Hz), 7.59-7.48 (2H, m).

Step 2: 1-(3-(5-(1-(2-fluorophenyl)-5-(pyridin-4-yl)-1H-1,2,3-triazol-4-yl)-1,2,4-oxadiazol-3-
yl)phenyl)-N,N-dimethylmethanamine

To a solution of 3-(5-(1-(2-fluorophenyl)-5-(pyridin-4-yl)-1H-1,2,3-triazol-4-yl)-1,2,4-oxadiazol-
3-yl)benzaldehyde, obtained in Step 1, (100 mg; 0.24 mmol), in MeOH (3.0 mL) and DCM
(1.0 mL) was added dimethylamine hydrochloride (39.5 mg; 0.48 mmol) and acetic acid (75
ML) and the mixture was stirred for 1 hour. The mixture was treated with sodium
cyanoborohydride (17 mg; 0.27 mmol), stirred for 16 hours and the solvent was removed in
vacuo. The residue was purified by preparative HPLC to give Example 94 as a white solid.
'H NMR: (DMSO-ds, 400MHz) & 8.75 (2H, dd, J = 4.5, 1.6 Hz), 7.97 (1H, s), 7.93-7.84 (2H,
m), 7.76-7.69 (1H, m), 7.61 (2H, dd, J = 4.5, 1.6 Hz), 7.58-7.47 (4H, m), 3.51 (2H, s), 2.21
(6H, s). LC/MS (Method C): 442 (M + H)*. HPLC (Method E) Rt 2.16 min (Purity: 99.7%).
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Example 95: 4-[1-(2-fluorophenyl)-4-(3-phenyl-1,2.4-oxadiazol-5-y[)-1H-1,2,3-triazol-5-
yllpyridine

\
N
The title compound was prepared following the procedure described for Example 52, but
starting from Intermediate 17 (209 mg; 0.67 mmol) and N'-hydroxybenzimidamide (Apollo,
101 mg; 0.74 mmol) to give Example 95 as a white solid. '"H NMR: (CDCls;, 400MHz) & 8.74-
8.70 (2H, m), 8.11-8.08 (2H, m), 7.63-7.45 (5H, m), 7.39-7.34 (3H, m), 7.22-7.15 (1H, m).
LC/MS (Method C): 385 (M+H)". HPLC (Method E) Rt 3.69 min (Purity: 98.8%).

Example 96: 4-{1-(2-fluorophenyl)-4-[3-(4-fluorophenyl-1,2.4-oxadiazol-5-yl]-1H-1,2,3-

triazol-5-yllpyridine

\
N
The title compound was prepared following the procedure described for Example 52, but
starting from Intermediate 17 (209 mg; 0.67 mmol) and 4-fluoro-N'-hydroxybenzimidamide
(Apollo, 114 mg; 0.74 mmol) to give Example 96 as a white solid. '"H NMR: (CDCls;, 400MHz)
5 8.74-8.70 (2H, m), 8.12-8.06 (2H, m), 7.65-7.51 (2H, m), 7.40-7.33 (3H, m), 7.22-7.14 (3H,
m). LC/MS (Method C): 403 (M+H)*. HPLC (Method E) Rt 3.73 min (Purity: 99.0%).

Example 97: 4-[4-[3-(3.4-difluorophenyl)-1,2.4-oxadiazol-5-yl]-1-(2-fluorophenyl)-1H-
1,2.3-triazol-5-yl]pyridine

The title compound was prepared following the procedure described for Example 52, but
starting from Intermediate 17 (209 mg; 0.67 mmol) and 3,4-difluoro-N'-

hydroxybenzimidamide (JRD-Fluorochemical, 127 mg; 0.74 mmol) to give Example 97 as a
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white solid. 'H NMR: (CDCls, 400MHz) & 8.75-8.71 (2H, m), 7.95-7.83 (2H, m), 7.64-7.51
(2H, m), 7.40-7.23 (4H, m), 7.23-7.14 (1H, m). LC/MS (Method C): 421 (M+H)". HPLC
(Method E) Rt 3.81 min (Purity: 99.2%).

Example 98: 4-(4-{5-[1-(2-fluorophenyl)-5-pyridin-4-yl-1H-1,2,3-triazol-4-y1]-1,2 ,4-

oxadiazol-3-yllbenzyl)morpholine

—N (\O
r\\l O\N/)\©\/N\)

The title compound was prepared following the procedure described for Example 52, but
starting from Intermediate 17 (209 mg; 0.67 mmol) and N'-hydroxy-4-
(morpholinomethyl)benzimidamide (Aurora, 174 mg; 0.74 mmol) to give Example 98 as a
white solid. "H NMR: (CDCls, 400MHz) & 8.74-8.69 (2H, m), 8.05 (2H, d, J = 8.1 Hz), 7.64-
7.51 (2H, m), 7.46 (2H, d, J = 8.1 Hz), 7.40-7.34 (3H, m), 7.23-7.15 (1H, m), 3.72 (4H, t, J =
4.5 Hz), 3.56 (2H, s), 2.47 (4H, t, J = 4.5 Hz). LC/MS (Method C): 484 (M+H)". HPLC
(Method E) Rt 2.19 min (Purity: = 99.4%).

Example 99: 4-[4-[3-(2,6-difluorophenyl)-1,2,4-oxadiazol-5-yl]-1-(2-fluorophenyl)-1H-
1,2.3-triazol-5-yl]pyridine

The title compound was prepared following the procedure described for Example 52, but
starting from Intermediate 17 (209 mg; 0.67 mmol) and Intermediate 5 (127 mg; 0.74 mmol)
to give Example 99 as a white solid. '"H NMR: (CDCls, 400MHz) & 8.70-8.67 (2H, m), 7.63-
7.45 (3H, m), 7.40-7.34 (3H, m), 7.23-7.15 (1H, m), 7.11-7.01 (2H, m). LC/MS (Method C):
421 (M+H)*. HPLC (Method E) Rt 3.55 min (Purity: 98.2%).

Example 100: 4-[4-[3-(3-bromophenyl)-1,2 4-oxadiazol-5-yl]-1-(2-fluorophenyl)-1H-1,2 3-
triazol-5-yl]pyridine
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The title compound was prepared following the procedure described for Example 51, but
starting from Intermediate 17 (209 mg; 0.67 mmol) and 3-bromo-N'-hydroxybenzimidamide
(Enamine, 158 mg; 0.74 mmol), to give Example 100 as an off-white solid. 'H NMR: (CDCls,
400MHz) & 8.73 (2H, dd, J = 4.6, 1.6 Hz), 8.27 (1H, t, J = 1.8 Hz), 8.02 (1H, dt, J=7.8, 1.3
Hz), 7.67-7.52 (3H, m), 7.40-7.34 (4H, m), 7.23-7.14 (1H, m). LC/MS (Method C): 463 (M +
H)*. HPLC (Method E) Rt 4.02 min (Purity: 98.4%).

Example 101: 4-[4-[3-(2,3-difluorophenyl)-1,2.4-oxadiazol-5-yl]-1-(2-fluorophenyl)-1H-
1,2.3-triazol-5-yl]pyridine

N F
\ y
N N

The title compound was prepared following the procedure described for Example 52, but
starting from Intermediate 17 (209 mg; 0.67 mmol) and 2,3-difluoro-N'-
hydroxybenzimidamide (JRD-Fluorochemical, 127 mg; 0.74 mmol) to give Example 101 as a
white solid. '"H NMR: (CDCls, 400MHz) & 8.73-8.71 (2H, m), 7.87-7.82 (1H, m), 7.64-7.53
(2H, m), 7.39-7.30 (4H, m), 7.27-7.16 (2H, m). LC/MS (Method C): 421 (M+H)". HPLC
(Method F) Rt 3.60 min (Purity: 98.3%).

Example 102: 4-[4-[3-(3,5-difluorophenyl)-1,2.4-oxadiazol-5-yl]-1-(2-fluorophenyl)-1H-
1,2.3-triazol-5-yl]pyridine
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The title compound was prepared following the procedure described for Example 52, but
starting from Intermediate 17 (209 mg; 0.67 mmol) and 3,5-difluoro-N'-
hydroxybenzimidamide (JRD-Fluorochemical, 127 mg; 0.74 mmol) to give Example 102 as a
white solid. 'H NMR: (CDCls, 400MHz) & 8.75-8.72 (2H, m), 7.66-7.54 (4H, m), 7.40-7.32
(3H, m), 7.22-7.15 (1H, m), 6.97 (1H, tt, J = 8.7, 2.4 Hz). LC/MS (Method C): 421 (M+H)".
HPLC (Method F) Rt 3.74 min (Purity: 98.5%).

Example 103: 4-(1-(2-fluorophenyl)-4-{3-[3-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-5-
yI}-1H-1,2 3-triazol-5-yl)pyridine

\
N N

The title compound was prepared following the procedure described for Example 52, but
starting from Intermediate 17 (209 mg; 0.67 mmol) and N'-hydroxy-3-
(trifluoromethyl)benzimidamide (JRD-Fluorchemical, 151 mg; 0.74 mmol) to give Example
103 as a white solid (246 mg; 81%). '"H NMR: (CDCls;, 400MHz) & 8.75-8.72 (2H, m), 8.40
(1H, s), 8.28 (1H, d, J =79 Hz), 7.79 (1H, d, J = 7.9 Hz), 7.66-7.53 (3H, m), 7.40-7.33 (3H,
m), 7.22-7.15 (1H, m). LC/MS (Method C): 453 (M+H)*". HPLC (Method F) Rt 3.88 min
(Purity: 97.8%).

Example 104: 4-{1-(2-fluorophenyl)-4-[3-(3-methylpheny-1,2.4-oxadiazol-5-yl]-1H-1,2,3-
triazol-5-yllpyridine

The title compound was prepared following the procedure described for Example 51, but
starting from Intermediate 17 (209 mg; 0.67 mmol) and N'-hydroxy-3-methylbenzimidamide
(110 mg; 0.74 mmol), to give Example 104 as a white solid (249 mg; 93%). '"H NMR: (CDCls,
400MHz) & 8.72 (2H, dd, J = 4.5, 1.7 Hz), 7.95 (1H, s), 7.89 (1H, d, J = 7.5 Hz), 7.64-7.53
(2H, m), 7.40-7.31 (5H, m), 7.21-7.14 (1H, m), 2.43 (3H, s). LC/MS (Method C): 399 (M +
H)*. HPLC (Method E) Rt 3.99 min (Purity: 99.8%).
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Example 105: 7-{5-[1-(2-fluorophenyl)-5-pyridin-4-yl-1H-1,2 3-triazol-4-y|]-1,2.4-
oxadiazol-3-yl}-1,2.3.4-tetrahydroisoquinoline

\
N
The title compound was prepared following the procedure described for Example 108, but
starting from Intermediate 37 (140 mg; 0.74 mmol), to give Example 105 as a brown solid.
'H NMR: (CDCls, 400MHz) & 8.74-8.69 (2H, m), 7.87-7.81 (1H, m), 7.79 (1H, s), 7.63-7.52
(2H, m), 7.39-7.33 (3H, m), 7.23-7.15 (2H, m), 4.08 (2H, s), 3.17 (2H, t, I = 5.9 Hz), 2.86 (2H,
t, J = 5.9 Hz). LC/MS (Method C): 440 (M+H)". HPLC (Method E) Rt 2.13 min (Purity:
99.10%).

Example 106: 5-{5-[1-(2-fluorophenyl)-5-pyridin-4-yl-1H-1,2,3-triazol-4-yI]-1,2.4-
oxadiazol-3-yl}-1,3-dihydro-2H-indol-2-one

\
N
In a microwave vial, Intermediate 17 (209 mg; 0.67 mmol) was suspended in toluene (2 mL)
and DMF (2 mL) and Intermediate 45 (141 mg; 0.74 mmol) was added followed by
potassium carbonate (123 mg; 0.74 mmol). The MW vial was sealed and the suspension was
heated to 180°C for 20 min in a microwave reactor. The toluene was removed in vacuo and
the residue purified by preparative HPLC to give Example 106 as an off-white solid. '"H NMR:
(CDCl;, 400MHz) & 8.74-8.71 (2H, m), 8.00 (1H, d, J = 8.2 Hz), 7.97 (1H, s), 7.64-7.55 (3H,
m), 7.39-7.33 (3H, m), 7.21-7.15 (1H, m), 6.96 (1H, d, J = 8.2 Hz), 3.61 (2H, s). LC/MS
(Method C): 440 (M+H)*. HPLC (Method F) Rt 2.90 min (Purity: 98.9%).

Example 107: 4-{1-(2-fluorophenyl)-4-[3-(4-methylpheny-1,2.4-oxadiazol-5-yl]-1H-1,2,3-

triazol-5-yl}pyridine
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The title compound was prepared following the procedure described for Example 51, but
starting from Intermediate 17 (450 mg; 1.442 mmol), N'-hydroxy-4-methylbenzimidamide
(Aldrich, 237 mg; 1.58 mmol) and potassium carbonate (218 mg; 1.58 mmol) to give
Example 107 as a white solid. '"H NMR: (CDCls;, 400MHz) & 8.71 (2H, dd, J = 4.5, 1.7 Hz),
7.98 (2H, d, J = 8.1 Hz), 7.64-7.49 (2H, m), 7.39-7.34 (3H, m), 7.33-7.26 (2H, m), 7.25-7.15
(1H, m), 2.42 (2H, s). LC/MS (Method C): 399 (M + H)". HPLC (Method E) Rt 3.83 min
(Purity: 98.4%).

Example 108: (4-{5-[1-(2-fluoropheny-5-pyridin-4-yl-1H-1,2 3-triazol-4-yl]-1,2 4-
oxadiazol-3-yl}phenylYmethanol

\
N
In a microwave vial, Intermediate 17 (661 mg; 2.12 mmol) was suspended in toluene (3 mL)
and DMF (2 mL), Intermediate 32 (352 mg; 2.12 mmol) was added followed by potassium
carbonate (321 mg; 2.33 mmol). The MW vial was sealed and the suspension was heated to
180°C for 15 min. The reaction mixture was cooled down to room temperature and poured
into isopropanol (5 mL) and water (5 mL). The volume was reduced by removing solvent in
vacuo until precipitation occurred and the solid was collected by filtration and washed with
isopropanol (3 x 10 mL). Afforded Example 108 as a white solid. 'H NMR: (CDCls, 400MHz)
8 8.72 (2H, dd, J = 4.5, 1.7 Hz), 8.12-8.06 (2H, m), 7.63-7.52 (2H, m), 7.52-7.48 (2H, m),
7.38-7.35 (3H, m), 7.19 (1H, ddd, J = 9.7, 8.4, 1.3 Hz), 4.79 (2H, s). LC/MS (Method C): 415
(M + H)". HPLC (Method E) Rt 3.03 min (Purity: 95.8%).

Example 109: 4-(1-(2-fluorophenyl)-4-{3-[4-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-5-
yI}-1H-1,2,3-triazol-5-yDpyridine
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The title compound was prepared following the procedure described for Example 52, but
starting from Intermediate 17 (209 mg; 0.67 mmol) and N'-hydroxy-4-
(trifluoromethyl)benzimidamide (Apollo; 151 mg; 0.74 mmol) to give Example 109 as a white
solid (252 mg; 83%). 'H NMR: (CDCls, 400MHz) & 8.75-8.71 (2H, m), 8.23 (2H, d, J = 8.08
Hz), 7.76 (2H, d, J = 8.10 Hz), 7.64-7.53 (2H, m), 7.40-7.33 (3H, m), 7.19 (1H, t, J = 9.08
Hz); LC/MS (Method C): 453 (M+H)*. HPLC (Method E) Rt 3.98 min (Purity: 99.7%).

Example 110: 4-[4-{3-[4-(1,3-dioxolan-2-yphenyl]-1,2,4-oxadiazol-5-yI}-1-(2-
fluorophenyl)-1H-1,2.3-triazol-5-yl]pyridine

(0]

)

The title compound was prepared following the procedure described for Example 52, but
starting from Intermediate 17 (209 mg; 0.67 mmol) and 4-(1,3-dioxolan-2-yl)-N'-
hydroxybenzimidamide (ASDI; 154 mg; 0.74 mmol) to give Example 110 as a white solid
(232 mg; 76%). 'H NMR: (CDCls;, 400MHz) & 8.73-8.70 (2H, m), 8.12 (2H, d, J = 8.12 Hz),
7.64-7.51 (4H, m), 7.40-7.33 (3H, m), 7.19 (1H, t, J = 9.10 Hz), 5.88 (1H, s), 4.17-4.04 (4H,
m); LC/MS (Method C): 457 (M+H)*. HPLC (Method E) Rt = 3.51 min (Purity: 99.3%).

Example 111: (3-{5-[1-(2-fluoropheny-5-pyridin-4-yl-1H-1,2 3-triazol-4-yl]-1,2 4-

oxadiazol-3-yl}phenyl)methanol

\
N
The title compound was prepared following the procedure described for Example 108, but
starting from Intermediate 33 (352 mg; 2.12 mmol), to give Example 111 as a white solid. 'H
NMR: (CDCl;, 400MHz) & 8.74-8.70 (2H, m), 8.12 (1H, s), 8.05-7.95 (1H, m), 7.65-7.44 (4H,

m), 7.42-7.31 (3H, m), 7.18 (1H, t, J = 9.1 Hz), 4.78 (2H, s). LC/MS (Method C): 415 (M +
H)*. HPLC (Method E) Rt 3.07 min (Purity: 95.9%).
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Example 112: 1-cyclopropyl-N-{[4-[3-(2,5-difluorophenyl)-1,2,4-oxadiazol-5-yl]-1-(2-
fluorophenyl)-1H-1,2.3-triazol-5-yllmethylimethanamine

L
N N

=N
NH O. »
N

F
The title compound was prepared following the procedure described for Example 91, but

using cyclopropylmethylamine in Step 2, (134 mg; 1.71 mmol), to give Example 112 as a
white solid. 'H NMR: (CDCls;, 400MHz) & 7.91-7.85 (1H, m), 7.69-7.61 (2H, m), 7.45-7.34
(2H, m), 7.28-7.25 (2H, m), 4.23 (2H, s), 2.33 (2H, d, J = 6.8 Hz), 0.82-0.73 (1H, m), 0.42-
0.36 (2H, m), 0.00- minus 0.06 (2H, m). LC/MS (Method C): 427 (M + H)*. HPLC (Method E)
Rt 2.37 min (Purity: 96.2%).

Example 113: 1-(4-{5-[1-(2-fluorophenyl)-5-pyridin-4-yl-1H-1,2,3-triazol-4-yl]-1,2.4-

oxadiazol-3-yl}benzylazetidine-3-carboxylic acid

=N OH
\ 0. ~
N N N

Step 1.  4-(5-(1-(2-fluorophenyl)-5-(pyridin-4-yl)-1H-1,2,3-triazol-4-yl)-1,2,4-oxadiazol-3-
yl)benzaldehyde

To a solution of oxalyl chloride (0.121 mL, 0.241 mmol, 2 M in DCM) in DCM (5 mL), at -78
°C, was added DMSO (51 pL, 0.724 mmol) and the mixture was stirred for 30 minutes. To
this mixture was added by syringe a suspension of Example 108 (100 mg; 0.241 mmol) in
DCM (2 mL) and the resulting mixture was stirred for 30 minutes. Triethylamine (146 mg;
1.45 mmol) was added and the resulting mixture was stirred for 2 hours at -78 °C. The
mixture was allowed to warm to room temperature and a saturated solution of ammonium
chloride (10 mL) was added. The aqueous layer was extracted with DCM (3 x 10 mL) and the
combined organics were dried (MgSQ,), the solvent was removed in vacuo and the residue
was purified by flash chromatography on a Biotage 25+S column, eluting with petrol
containing increasing amounts of EtOAc to give the title compound as a white solid (97 mg;
96%). 'H NMR: (CDCls, 400MHz) & 10.10 (1H, s), 8.74 (2H, dd, J = 4.5, 1.7 Hz), 8.28 (2H, d,
J =8.1 Hz), 8.03-7.98 (2H, m), 7.64-7.53 (2H, m), 7.40-7.34 (3H, m), 7.22-7.16 (1H, m).
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Step 2:  1-(4-{5-[1-(2-fluorophenyl)-5-pyridin-4-yl-1H-1,2,3-triazol-4-yl]-1,2,4-oxadiazol-3-
yl}benzyl)azetidine-3-carboxylic acid

The title compound was prepared following the procedure described for Example 94, Step 2,
but  starting from  4-(5-(1-(2-fluorophenyl)-5-(pyridin-4-yl)-1H-1,2,3-triazol-4-yl)-1,2,4-
oxadiazol-3-yl)benzaldehyde, obtained in Step 1, (100 mg; 0.24 mmol) and azetidine-3-
carboxylic acid (49 mg; 0.48 mmol) to give Example 113 as a white solid. '"H NMR: (DMSO-
ds, 400MHz) 6 8.76 (2H, d, J = 4.9 Hz), 8.00 (2H, d, J = 7.8 Hz), 7.91 (1H, t, J = 7.7 Hz),
7.82-7.64 (1H, m), 7.67-7.53 (4H, m), 7.52 (2H, t, 3 = 8.5 Hz), 4.01 (3H, s), 3.76 (2H, s), 3.65
(2H, s). LC/MS (Method C): 498 (M + H)*. HPLC (Method E) Rt 2.19 min (Purity: 95.0%).

Example 114: N-(4-{5-[1-(2-fluorophenyl)-5-pyridin-4-yl-1H-1,2 3-triazol-4-yI]-1,2,4-

oxadiazol-3-yllbenzyl)-2-methoxyethanamine

N0

The title compound was prepared following the procedure described for Example 94, but
starting from 4-(5-(1-(2-fluorophenyl)-5-(pyridin-4-yl)-1H-1,2,3-triazol-4-yl)-1,2,4-oxadiazol-3-
yl)benzaldehyde, obtained as described in Example 113, Step 1, (100 mg; 0.24 mmol) and
2-methoxyethanamine (36.4 mg; 0.48 mmol) to give Example 114 as a white solid. '"H NMR:
(CDCl3, 400MHz) & 8.73-8.69 (2H, m), 8.05 (2H, d, J = 8.0 Hz), 7.66-7.52 (2H, m), 7.46 (2H,
d, J = 8.0 Hz), 7.40-7.33 (3H, m), 7.18 (1H, t, J = 9.1 Hz), 3.88 (2H, s), 3.53 (2H, t, J = 5.1
Hz), 3.36 (3H, s), 2.82 (2H, t, J = 5.1 Hz). LC/MS (Method C): 472 (M + H)*. HPLC (Method
F) Rt 3.07 min (Purity: 96.5%).

Example  115: 11-(4-{5-[1-(2-fluoropheny)-5-pyridin-4-yl-1H-1,2,3-triazol-4-yl]-1,2.,4-

oxadiazol-3-yllbenzylpiperidine-4-carboxamide

The title compound was prepared following the procedure described for Example 94, but
starting from 4-(5-(1-(2-fluorophenyl)-5-(pyridin-4-yl)-1H-1,2,3-triazol-4-yl)-1,2,4-oxadiazol-3-
yl)benzaldehyde, obtained as described in Example 113, Step 1, (100 mg; 0.24 mmol) and
piperidine-4-carboxamide (62.2 mg; 0.48 mmol) to give Example 115 as an off-white solid.
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'H NMR: (DMSO-ds, 400MHz) & 8.78-8.71 (2H, m), 7.99-7.87 (3H, m), 7.77-7.69 (1H, m),
7.64-7.57 (2H, m), 7.56-7.47 (4H, m), 7.22 (1H, s), 6.73 (1H, s), 3.55 (2H, s), 2.84 (2H, d, J =
10.8 Hz), 2.09 (1H, t, J = 11.2 Hz), 1.98 (2H, t, J = 11.4 Hz), 1.73-1.53 (4H, m). LC/MS
(Method C): 525 (M + H)*. HPLC (Method E) Rt 2.12 min (Purity: 98.1%).

Example 116: 5-{5-[1-(2-fluorophenyl)-5-pyridin-4-yl-1H-1,2 ,3-triazol-4-yI]-1,2.4-

oxadiazol-3-yl}-1H-indazole

The title compound was prepared following the procedure described for Example 51, but
starting from Intermediate 17 (209 mg; 0.67 mmol) and Intermediate 30 (129 mg; 0.74
mmol). The residue was purified by flash chromatography on a Biotage 25+S column, eluting
with petrol containing increasing amounts of EtOAc to give Example 116 as an off-white
solid. "H NMR: (DMSO-ds, 400MHz) & 13.37 (1H, s), 8.73 (2H, dd, J = 4.56, 1.62 Hz), 8.43
(1H, s), 8.25 (1H, s), 7.95 (1H, dd, J = 8.74, 1.55 Hz), 7.87 (1H, td, J = 7.68, 1.70 Hz), 7.72-
7.65 (2H, m), 7.58 (2H, dd, J = 4.55, 1.63 Hz), 7.51-7.43 (2H, m). LC/MS (Method C): 425 (M
+ H)". HPLC (Method E) Rt 3.09 min (Purity: 93.5%).

Example 117: 2.6-dichloro-4-{5-[1-(2-fluorophenyl)-5-pyridin-4-yl-1H-1,2.3-triazol-4-yl]-

1,2.4-oxadiazol-3-yl}aniline

NH,

The title compound was prepared following the procedure described for Example 52, but
starting from Intermediate 17 (209 mg; 0.67 mmol) and 4-amino-3,5-dichloro-N'-
hydroxybenzimidamide (Apollo; 163 mg; 0.74 mmol) to give Example 117 as an off-white
solid (230 mg; 73%). "H NMR: (CDCls, 400MHz) & 8.74-8.71 (2H, m), 7.96 (2H, s), 7.63-7.51
(2H, m), 7.40-7.32 (3H, m), 7.21-7.15 (1H, m), 4.81 (2H, br s). LC/MS (Method C): 468
(M+H)*. HPLC (Method E) Rt = 3.80 min (Purity: 99.7%).
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Example 118: 5-{5-[1-(2-fluorophenyl)-5-pyridin-4-yl-1H-1,2 3-triazol-4-yl]-1,2.4-

oxadiazol-3-yllpyridin-2-amine

\ o. /)\C)N\

N N NH,

In a microwave vial, Intermediate 17 (209 mg; 0.67 mmol) was suspended in toluene (2 mL)
and ACN (1 mL) and 6-amino-N'-hydroxypyridine-3-carboximidamide (J. Med. Chem., 2007,
3442-3456; 113 mg; 0.74 mmol) was added followed by potassium carbonate (123 mg; 0.74
mmol). The MW vial was sealed and the suspension was heated to 180°C for 30 min in a
microwave reactor. The reaction mixture was cooled down to room temperature and diluted
with DCM and water. The solid was removed by filtration and redissolved in 2M HCI aqueous
solution. The solution was neutralized with sat NaHCOj; solution and the precipitate removed
by filtration, washed with H,O and dried to give Example 118 as an off-white solid. 'H NMR:
(DMSO-ds, 400MHz) & 8.74 (2H, app d, J = 5.2 Hz), 8.51 (1H, d, J = 2.4 Hz), 7.93-7.86 (2H,
m), 7.77-7.68 (1H, m), 7.59 (2H, app d, J = 5.2 Hz), 7.51 (2H, app t, J = 8.5 Hz), 6.72 (2H, br
s), 6.60 (1H, d, J = 8.8 Hz). LC/MS (Method C): 401 (M+H)". HPLC (Method E) Rt = 2.14 min
(Purity: 97.6%).

Example 119: 2-{5-[1-(2-fluorophenyl)-5-pyridin-4-yl-1H-1,2 ,3-triazol-4-yI]-1,2.4-

oxadiazol-3-yllpyrazine

\
N
The title compound was prepared following the procedure described for Example 52, but
starting from Intermediate 17 (105 mg; 0.34 mmol) and N'-hydroxypyrazine-2-
carboximidamide (Fluorochem; 51 mg; 0.37 mmol) to give Example 119 as an off-white solid
(96 mg; 73%). '"H NMR: (CDCls, 400MHz) & 9.33 (1H, d, J = 1.4 Hz), 8.78-8.72 (4H, m), 7.65-

7.54 (2H, m), 7.40-7.33 (3H, m), 7.23-7.17 (1H, m). LC/MS (Method C): 387 (M+H)*. HPLC
(Method E) Rt = 2.83 min (Purity: 95.2%).
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Example 120: 5-{5-[1-(2-fluorophenyD-5-pyridin-4-yl-1H-1,2,3-triazol-4-yl]-1,2,4-

oxadiazol-3-yl}-2-(trifluoromethylpyridine

The title compound was prepared following the procedure described for Example 52, but
starting from Intermediate 17 (105 mg; 0.34 mmol) and N'-hydroxy-6-
(trifluoromethyl)nicotinimidamide (Fluorochem; 76 mg; 0.37 mmol) to give Example 120 as a
white solid (134 mg; 87%). "H NMR: (CDCls, 400MHz) & 9.42 (1H, s), 8.75-8.72 (2H, m), 8.57
(1H, dd, 3 =8.2, 2.0 Hz), 7.84 (1H, d, J = 8.2 Hz), 7.64-7.54 (2H, m), 7.42-7.32 (3H, m), 7.23-
7.16 (1H, m). LC/MS (Method C): 454 (M+H)*. HPLC (Method E) Rt = 3.69 min (Purity:
99.4%).

Example 121: 4-{1-(2-fluorophenyl)-4-[3-(2-methylphenyl)-1,2.4-oxadiazol-5-yl]-1H-1,2,3-
triazol-5-yllpyridine

\
N
The title compound was prepared following the procedure described for Example 52, but
starting from Intermediate 17 (209 mg; 0.67 mmol) and N'-hydroxy-2-methylbenzimidamide
(Enamine, 111 mg; 0.74 mmol) to give Example 121 as a white solid (213 mg; 80%). 'H
NMR: (CDCl;, 400MHz) & 8.73-8.67 (2H, m), 8.01 (1H, d, J = 7.7 Hz), 7.63-7.52 (2H, m),
7.44-7.28 (6H, m), 7.23-7.12 (1H, m), 2.62 (3H, s). LC/MS (Method C): 399 (M+H)". HPLC
(Method E) Rt = 3.81 min (Purity: 99.1%).

Example 122: 4-[4-[3-(5-fluoro-2-methoxyphenyl)-1,2,4-oxadiazol-5-yl]-1-(2-
fluorophenyl)-1H-1,2 3-triazol-5-yl]pyridine
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The title compound was prepared following the procedure described for Example 52, but
starting from Intermediate 17 (209 mg; 0.67 mmol) and Intermediate 46 (111 mg; 0.74
mmol) to give Example 122 as a white solid. '"H NMR: (CDCls, 400MHz) & 8.73-8.68 (2H, m),
7.81 (1H, dd, J = 9.0, 3.2 Hz), 7.63-7.51 (2H, m), 7.39-7.33 (3H, m), 7.22-7.15 (2H, m), 7.00
(1H, dd, J = 9.1, 4.2 Hz), 3.96 (3H, s). LC/MS (Method C): 433 (M+H)*. HPLC (Method E) Rt
= 3.50 min (Purity: 98.9%).

Example 123: 5-{5-[1-(2-fluorophenyl)-5-(methoxymethyl)-1H-1,2.3-triazol-4-yI]-1,2.4-
oxadiazol-3-yI}pyridin-2-amine

NH,

N

To a solution of Intermediate 11 (75 mg; 0.3 mmol) in anhydrous ACN (2 mL) was added 1-
ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (EDC) (81 mg; 0.42 mmol)
followed by 6-amino-N'-hydroxypyridine-3-carboximidamide (J. Med. Chem., 2007, 3442-
3456; 50 mg; 0.33 mmol) in a MW vial. The mixture stirred at RT for 18 h. Anhydrous
pyridine (2 mL) was added. The reaction vessel was sealed and heated at 150°C for 15 min
in the microwave. The reaction mixture was cooled down to room temperature and poured
into isopropanol (5 mL) and water (5 mL). The volume was reduced by removing solvent in
vacuo until precipitation occurred and the solid was collected by filtration and washed with
isopropanol (3 x 10 mL) to give Example 123 as a brown solid. '"H NMR: (DMSO-ds,
400MHz) & 8.70 (1H, d, J = 2.4 Hz), 8.05 (1H, dd, J = 8.7, 2.4 Hz), 7.88-7.77 (2H, m), 7.71-
7.64 (1H, m), 7.56 (1H, t, J = 7.7 Hz), 6.75 (2H, s), 6.64 (1H, d, J = 8.7 Hz), 4.96 (2H, s), 3.21
(3H, s). LC/MS (Method C): 368 (M + H)*. HPLC (Method E) Rt 2.23 min (Purity: 97.4%).

Example 124: 3-{5-[1-(2-fluorophenyl)-5-pyridin-4-yl-1H-1,2,3-triazol-4-yI]-1,2.4-

oxadiazol-3-yllphenol
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The title compound was prepared following the procedure described for Example 108, but
starting from Intermediate 17 (209 mg; 0.67 mmol) and Intermediate 34 (118 mg; 0.74
mmol), to give Example 124 as an off-white solid. '"H NMR: (DMSO-de, 400MHz) & 9.98 (1H,
brs), 8.77-8.73 (2H, m), 7.94-7.86 (1H, m), 7.76-7.69 (1H, m), 7.63-7.59 (2H, m), 7.51 (2H, t,
J = 8.5 Hz), 7.47-7.36 (3H, m), 7.04-7.00 (1H, m). LC/MS (Method C): 399 (M + H)*. HPLC
(Method E) Rt 3.19 min (Purity: 98.6%).

Example 125: 1-(3-{5-[1-(2-fluorophenyl)-5-pyridin-4-yl-1H-1,2.3-triazol-4-y1]-1,2.4-

oxadiazol-3-yllphenyl)methanamine hydrochloride

\
N
Step 1. tert-butyl  (3-(5-(1-(2-fluorophenyl)-5-(pyridin-4-yl)-1H-1,2,3-triazol-4-yl)-1,2,4-
oxadiazol-3-yl)benzylcarbamate

The title compound was prepared following the procedure described for Example 116, but
starting from Intermediate 17 (209 mg; 0.67 mmol) and Intermediate 54 (196 mg; 0.72
mmol), and was isolated as a white solid. 'H NMR: (CDCls, 400MHz) & 8.75-8.71 (2H, m),
8.04 (1H, s), 8.01-7.96 (1H, m), 7.65-7.52 (2H, m), 7.48-7.42 (2H, m), 7.41-7.34 (3H, m),
7.19 (1H, app t, J = 9.1 Hz), 4.91 (1H, br s), 4.40 (2H, br d, J = 6.0 Hz), 1.48 (9H, s). LC/MS
(Method C): 514 (M + H)*. HPLC (Method E) Rt 3.74 min (Purity: 99.7%).

Step 2:  1-(3-{5-[1-(2-fluorophenyl)-5-pyridin-4-yl-1H-1,2,3-triazol-4-yl]-1,2,4-oxadiazol-3-
yl}phenyl)methanamine hydrochloride

The title compound was prepared following the procedure described for Example 55, Step 2,
but starting from tert-butyl (3-(5-(1-(2-fluorophenyl)-5-(pyridin-4-yl)-1H-1,2,3-triazol-4-yl)-
1,2,4-oxadiazol-3-yl)benzylcarbamate, obtained in Step 1, (190 mg; 0.361 mmol), to give
Example 125 as a white solid (147 mg; 90%). '"H NMR: (DMSO-ds, 400MHz) & 8.85-8.81
(2H, m), 8.53 (3H, s), 8.21 (1H, s), 8.00 (1H, d, J=7.7 Hz), 7.92 (1H, t, J = 7.6 Hz), 7.81-7.69
(4H, m), 7.68 (1H, t, J = 7.7 Hz), 7.56-7.48 (2H, m), 4.18 (2H, q, J = 5.9 Hz). LC/MS (Method
C): 414 (M + H)". HPLC (Method F) Rt 2.82 min (Purity: 99.0%).
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Example 126: 5-{5-[1-(2-fluorophenyl)-5-pyridin-4-yl-1H-1,2 3-triazol-4-yl]-1,2.4-

oxadiazol-3-yl}-2-methoxypyridine

\
N
The title compound was prepared following the procedure described for Example 108, but
starting from Intermediate 17 (209 mg; 0.67 mmol) and N'-hydroxy-6-
methoxynicotinimidamide (Aurora, 123 mg; 0.74 mmol), to give Example 126 as an off-white
solid. 'H NMR: (DMSO-ds, 400MHz) & 8.78 (1H, d, J = 2.4 Hz), 8.77-8.74 (2H, m), 8.25 (1H,
dd, J =8.7, 2.4 Hz), 7.91 (1H, td, 3 = 7.6, 1.7 Hz), 7.76-7.69 (1H, m), 7.61 (2H, dd, J = 4.6,
1.6 Hz), 7.52 (2H, t, J = 8.5 Hz), 7.07 (1H, d, J = 8.7 Hz), 3.98 (3H, s). LC/MS (Method C):
416 (M + H)". HPLC (Method F) Rt 3.49 min (Purity: 95.4%).

Example 127: N-(4-{5-[1-(2-fluorophenyl)-5-pyridin-4-yl-1H-1,2 3-triazol-4-y1]-1,2 4-

oxadiazol-3-yllbenzyl)-beta-alanine

OH

0]

The title compound was prepared following the procedure described for Example 94, but
starting from 4-(5-(1-(2-fluorophenyl)-5-(pyridin-4-yl)-1H-1,2,3-triazol-4-yl)-1,2,4-oxadiazol-3-
yl)benzaldehyde, obtained as described in Example 113, Step 1, (100 mg; 0.24 mmol) and
B-alanine (43.2 mg; 0.48 mmol) to give Example 127 as a white solid. '"H NMR: (DMSO-ds,
400MHz) & 8.75 (2H, dd, J = 4.5, 1.6 Hz), 7.97 (2H, d, J = 8.1 Hz), 7.91 (1H, td, J = 7.6, 1.7
Hz), 7.76-7.69 (1H, m), 7.61 (2H, dd, J = 4.5, 1.7 Hz), 7.58 (2H, d, J = 8.1 Hz), 7.55-7.45 (2H,
m), 3.87 (2H, s), 2.81-2.68 (2H, m), 2.39 (2H, t, J = 6.7 Hz). LC/MS (Method C): 484 (M +
H)*. HPLC (Method F) Rt 2.83 min (Purity: 99.2%).

Example 128: 1-(4-{5-[1-(2-fluorophenyl)-5-pyridin-4-yl-1H-1,2.3-triazol-4-y1]-1,2 4-

oxadiazol-3-yllbenzylpiperidine-4-carboxylic acid
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The title compound was prepared following the procedure described for Example 94, but
starting from 4-(5-(1-(2-fluorophenyl)-5-(pyridin-4-yl)-1H-1,2,3-triazol-4-yl)-1,2,4-oxadiazol-3-
yl)benzaldehyde, obtained as described in Example 113, Step 1, (100 mg; 0.24 mmol) and
piperidine-4-carboxylic acid (62.6 mg; 0.48 mmol) to give Example 128 as a white solid. 'H
NMR: (DMSO-dg, 400MHz) 6 8.75 (2H, d, J = 5.3 Hz), 7.97-7.88 (3H, m), 7.73 (1H, q, J = 6.9
Hz), 7.61 (2H, d, J = 5.4 Hz), 7.55-7.48 (4H, m), 3.56 (2H, s), 2.78 (2H, d, J = 10.9 Hz), 2.27-
2.18 (1H, m), 2.05 (2H, m), 1.81 (2H, m), 1.61 (2H, m). LC/MS (Method C): 526 (M + H)".
HPLC (Method E) Rt 2.20 min (Purity: 97.7%).

Example 129: 1-(4-{5-[1-(2-fluorophenyl)-5-pyridin-4-yl-1H-1,2 3-triazol-4-yl]-1,2.4-

oxadiazol-3-yl}phenyl)-N-methylmethanamine

,\\l O‘N/)\Q\/H\

The title compound was prepared following the procedure described for Example 94, but
starting from 4-(5-(1-(2-fluorophenyl)-5-(pyridin-4-yl)-1H-1,2,3-triazol-4-yl)-1,2,4-oxadiazol-3-
yl)benzaldehyde, obtained as described in Example 113, Step 1, (100 mg; 0.24 mmol) and
methylamine hydrochloride (32.7 mg; 0.48 mmol) to give Example 129 as a white solid. 'H
NMR: (DMSO-ds, 400MHz) & 8.76-8.73 (2H, m), 7.97-7.87 (3H, m), 7.76-7.69 (1H, m), 7.64-
7.49 (6H, m), 3.76 (2H, s), 2.31 (3H, s). LC/MS (Method C): 428 (M + H)". HPLC (Method E)
Rt 2.14 min (Purity: 98.9%).

Example 130: N-(4-{5-[1-(2-fluorophenyl)-5-pyridin-4-yl-1H-1,2 3-triazol-4-yI]-1,2,4-

oxadiazol-3-yl}benzyl)-N-methylglycine
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The title compound was prepared following the procedure described for Example 94, but
starting from 4-(5-(1-(2-fluorophenyl)-5-(pyridin-4-yl)-1H-1,2,3-triazol-4-yl)-1,2,4-oxadiazol-3-
yl)benzaldehyde, obtained as described in Example 113, Step 1, (100 mg; 0.24 mmol) and
2-(methylamino)acetic acid (43.2 mg; 0.48 mmol) to give Example 130 as a white solid. 'H
NMR: (DMSO-ds, 400MHz) & 8.76-8.73 (2H, m), 7.97 (2H, d, J = 8.0 Hz), 7.93-7.88 (1H, m),
7.76-7.69 (1H, m), 7.63-7.58 (2H, m), 7.61-7.47 (4H, m), 3.78 (2H, s), 3.26 (2H, s), 2.32 (3H,
s). LC/MS (Method C): 484 (M + H)". HPLC (Method E) Rt 2.36 min (Purity: 98.9%).

Example 131: 1-(4-{5-[1-(2-fluorophenyl)-5-pyridin-4-yl-1H-1,2 3-triazol-4-yl]-1,2.4-

oxadiazol-3-vI}pheny)-N.N-dimethylmethanamine

\
N
The title compound was prepared following the procedure described for Example 94, but
starting from 4-(5-(1-(2-fluorophenyl)-5-(pyridin-4-yl)-1H-1,2,3-triazol-4-yl)-1,2,4-oxadiazol-3-
yl)benzaldehyde, obtained as described in Example 113, Step 1, (100 mg; 0.24 mmol) and
dimethylamine hydrochloride (39.5 mg; 0.48 mmol) to give Example 131 as a white solid. 'H
NMR: (DMSO-dg, 400MHz) & 8.62 (2H, dd, J = 4.5, 1.7 Hz), 7.84 (2H, d, J = 8.1 Hz), 7.78
(1H, td, 3 = 7.6, 1.7 Hz), 7.63-7.56 (1H, m), 7.48 (2H, dd, J = 4.5, 1.7 Hz), 7.42-7.35 (4H, m),
3.38 (2H, s), 2.08 (6H, s). LC/MS (Method C): 442 (M + H)". HPLC (Method E) Rt 2.14 min
(Purity: 94.2%).

Example 132: 2-[(3-{5-[1-(2-fluorophenyl)-5-pyridin-4-yl-1H-1,2, 3-triazol-4-yl]-1,2.4-

oxadiazol-3-yllbenzyllamino]ethanol fomate

The title compound was prepared following the procedure described for Example 94, starting
from 3-(5-(1-(2-fluorophenyl)-5-(pyridin-4-yl)-1H-1,2,3-triazol-4-yl)-1,2,4-oxadiazol-3-
yhbenzaldehyde (100 mg; 0.24 mmol) and 2-aminoethanol (29.6 mg; 0.48 mmol) to give
Example 132 as a white solid. '"H NMR: (DMSO-ds, 400MHz) & 8.63-8.60 (2H, m), 8.13 (1H,
s), 7.93 (1H, s), 7.82-7.73 (2H, m), 7.63-7.56 (1H, m), 7.54-7.36 (6H, m), 3.78 (2H, s), 3.42
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(2H, t, J = 5.8 Hz), 2.56 (2H, t, J = 5.8 Hz). LC/MS (Method C): 458 (M + H)*. HPLC (Method
E) Rt 2.11 min (Purity: 97.9%).

Example 133: 1-(3-{5-[1-(2-fluoropheny)-5-pyridin-4-yl-1H-1,2.3-triazol-4-y1]-1,2 4-
oxadiazol-3-yllphenyl)-N-methylmethanamine formate

\
N
The title compound was prepared following the procedure described for Example 94, starting
from 3-(5-(1-(2-fluorophenyl)-5-(pyridin-4-yl)-1H-1,2,3-triazol-4-yl)-1,2,4-oxadiazol-3-
yh)benzaldehyde (100 mg; 0.24 mmol) and methylamine hydrochloride (32.7 mg; 0.48 mmol)
to give Example 133 as a white solid. '"H NMR: (DMSO-ds, 400MHz) & 8.74 (2H, dd, J =
4.49, 1.64 Hz), 8.28 (1H, s), 8.07 (1H, s), 7.92-7.86 (2H, m), 7.75-7.68 (1H, m), 7.65-7.55
(3H, m), 7.50 (2H, t, J = 8.4 Hz), 3.93 (2H, s), 2.40 (3H, s). LC/MS (Method C): 428 (M + H)".
HPLC (Method E) Rt 2.13 min (Purity: 99.4%).

Example 134: 1-(3-{5-[1-(2-fluoropheny)-5-pyridin-4-yl-1H-1,2 3-triazol-4-yl]-1,2.4-
oxadiazol-3-yl}benzy)pyrrolidin-3-ol

The title compound was prepared following the procedure described for Example 94, starting
from 3-(5-(1-(2-fluorophenyl)-5-(pyridin-4-yl)-1H-1,2,3-triazol-4-yl)-1,2,4-oxadiazol-3-
yhbenzaldehyde (100 mg; 0.24 mmol) and 3-pyrolidinol (32.7 mg; 0.48 mmol) to give
Example 134 as an off-white solid. '"H NMR: (DMSO-dg, 400MHz) & 8.76-8.73 (2H, m), 7.97
(1H, s), 7.96-7.84 (2H, m), 7.76-7.69 (1H, m), 7.61 (2H, dd, J = 4.5, 1.6 Hz), 7.59-7.49 (4H,
m), 4.74 (1H, d, J = 4.4 Hz), 4.29-4.21 (1H, m), 3.75-3.63 (2H, m), 2.75 (1H, dd, J = 9.6, 6.2
Hz), 2.63 (1H, q, J = 7.8 Hz), 2.51-2.45 (1H, m), 2.36 (1H, dd, J = 9.6, 3.8 Hz), 2.10-1.99 (1H,
m), 1.64-1.55 (1H, m). LC/MS (Method C): 484 (M + H)". HPLC (Method E) Rt 2.13 min
(Purity: 97.8%).
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Example 135: 1-(4-{5-[1-(2-fluorophenyl)-5-pyridin-4-yl-1H-1,2.3-triazol-4-y1]-1,2.4-
oxadiazol-3-yllbenzyl)azetidin-3-ol

—N OH

N/k@w(j

The title compound was prepared following the procedure described for Example 94, but
starting from 4-(5-(1-(2-fluorophenyl)-5-(pyridin-4-yl)-1H-1,2,3-triazol-4-yl)-1,2,4-oxadiazol-3-
yl)benzaldehyde, obtained as described in Example 113, Step 1, (100 mg; 0.24 mmol) and
3-azetidinol (35.4 mg; 0.48 mmol) to give Example 135 as a white solid. "H NMR: (DMSO-ds,
400MHz) 6 8.75 (2H, dd, J = 4.7, 1.5 Hz), 7.97-7.87 (3H, m), 7.76-7.69 (1H, m), 7.61 (2H, dd,
J=47,1.6 Hz), 7.57-7.47 (4H, m), 5.35 (1H, d, J = 6.4 Hz), 4.27-4.19 (1H, m), 3.67 (2H, s),
3.55 (2H, dd, J = 7.4, 5.8 Hz), 2.83 (2H, t, J = 6.6 Hz). LC/MS (Method C): 470 (M + H)".
HPLC (Method E) Rt 2.13 min (Purity: 98.2%).

Example 136: 2-[(4-{5-[1-(2-fluorophenyl)-5-pyridin-4-yl-1H-1,2, 3-triazol-4-yl]-1,2.4-

oxadiazol-3-yllbenzylamino]ethanol

N7 H
N N)\©\/N\/\OH

The title compound was prepared following the procedure described for Example 94, but
starting from 4-(5-(1-(2-fluorophenyl)-5-(pyridin-4-yl)-1H-1,2,3-triazol-4-yl)-1,2,4-oxadiazol-3-
yl)benzaldehyde, obtained as described in Example 113, Step 1, (100 mg; 0.24 mmol) and
2-aminoethanol (29.6 mg; 0.48 mmol) to give Example 136 as a white solid. '"H NMR:
(DMSO-ds, 400MHz) 6 8.75 (2H, dd, J = 4.6, 1.6 Hz), 7.96-7.87 (3H, m), 7.76-7.69 (1H, m),
7.61 (2H, dd, J = 4.6, 1.6 Hz), 7.57 (2H, d, J = 8.0 Hz), 7.51 (2H, t, J = 8.5 Hz), 4.52 (1H, s),
3.83 (2H, s), 3.51 (2H, q, J = 5.1 Hz), 2.62 (2H, t, J = 5.8 Hz). LC/MS (Method C): 458 (M +
H)*. HPLC (Method E) Rt 2.10 min (Purity: 99.9%).

Example 137: N-[1-(4-{5-[1-(2-fluorophenyD-5-pyridin-4-yl-1H-1,2,3-triazol-4-yl]-1,2.4-

oxadiazol-3-yl}benzyl)piperidin-4-yl]lacetamide
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The title compound was prepared following the procedure described for Example 94, but
starting from 4-(5-(1-(2-fluorophenyl)-5-(pyridin-4-yl)-1H-1,2,3-triazol-4-yl)-1,2,4-oxadiazol-3-
yl)benzaldehyde, obtained as described in Example 113, Step 1, (100 mg; 0.24 mmol) and
N-(piperidin-4-yl)acetamide (69 mg; 0.48 mmol) to give Example 137 as a white solid. 'H
NMR: (DMSO-dg, 400MHz) 6 8.76-8.73 (2H, m), 7.96 (2H, d, J = 8.0 Hz), 7.94-7.88 (1H, m),
7.78-7.68 (2H, m), 7.61 (2H, dd, J = 4.5, 1.6 Hz), 7.56-7.48 (4H, m), 3.56 (3H, m), 2.78 (2H,
d,J=11.1 Hz), 2.06 (2H, t, J = 11.3 Hz), 1.81 (3H, s), 1.73 (2H, d, J = 12.3 Hz), 1.43 (2H, t, J
=11.6 Hz). LC/MS (Method C): 539 (M + H)*. HPLC (Method E) Rt 2.13 min (Purity: 99.9%).

Example 138: 4-[4-{3-[4-(azetidin-1-yImethy)phenyl]-1,2.4-oxadiazol-5-yI}-1-(2-
fluorophenyl)-1H-1,2,3-triazol-5-yl]pyridine

]

The title compound was prepared following the procedure described for Example 94, but
starting from 4-(5-(1-(2-fluorophenyl)-5-(pyridin-4-yl)-1H-1,2,3-triazol-4-yl)-1,2,4-oxadiazol-3-
yl)benzaldehyde, obtained as described in Example 113, Step 1, (100 mg; 0.24 mmol) and
azetidine hydrochloride (45.4 mg; 0.48 mmol) to give Example 138 as a white solid. "H NMR:
(DMSO-ds, 400MHZz) 6 8.75 (2H, dd, J = 4.6, 1.6 Hz), 7.96-7.87 (3H, m), 7.76-7.69 (1H, m),
7.61 (2H, dd, J = 4.6, 1.6 Hz), 7.51 (4H, t, J = 8.1 Hz), 3.67 (2H, s), 3.22 (4H, t, J = 6.9 Hz),
2.04 (2H, m). LC/MS (Method C): 454 (M + H)". HPLC (Method E) Rt 2.19 min (Purity:
96.2%).

Example 1309: [1-(4-{5-[1-(2-fluorophenyl)-5-pyridin-4-yl-1H-1,2.3-triazol-4-yl]-1,2.4-
oxadiazol-3-yl}benzyl)piperidin-4-yllmethanol
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The title compound was prepared following the procedure described for Example 94, but
starting from 4-(5-(1-(2-fluorophenyl)-5-(pyridin-4-yl)-1H-1,2,3-triazol-4-yl)-1,2,4-oxadiazol-3-
yl)benzaldehyde, obtained as described in Example 113, Step 1, (100 mg; 0.24 mmol) and
4-hydroxymethylpiperidine (55.9 mg; 0.48 mmol) to give Example 139 as a white solid. 'H
NMR: (DMSO-ds, 400MHz) & 8.75 (2H, dd, J = 4.48, 1.64 Hz), 7.97-7.86 (3H, m), 7.76-7.69
(1H, m), 7.61 (2H, dd, J = 4.5, 1.7 Hz), 7.55-7.48 (4H, m), 4.43 (1H, t, J = 5.3 Hz), 3.55 (2H,
s), 3.28 (2H, t, J = 5.8 Hz), 2.84 (2H, d, J = 10.8 Hz), 1.96 (2H, t, J = 11.3 Hz), 1.66 (2H, d, J
= 12.6 Hz), 1.37 (1H, d, J = 10.8 Hz), 1.25-1.12 (2H, m). LC/MS (Method C): 512 (M + H)".
HPLC (Method E) Rt 2.16 min (Purity: 99.2%).

Example 140: [1-(4-{5-[1-(2-fluorophenyl)-5-pyridin-4-yl-1H-1,2.3-triazol-4-y1]-1,2.4-

oxadiazol-3-yllbenzylpiperidin-3-yllmethanol

OH

The title compound was prepared following the procedure described for Example 94, but
starting from 4-(5-(1-(2-fluorophenyl)-5-(pyridin-4-yl)-1H-1,2,3-triazol-4-yl)-1,2,4-oxadiazol-3-
yl)benzaldehyde, obtained as described in Example 113, Step 1, (100 mg; 0.24 mmol) and
3-hydroxymethylpiperidine (55.9 mg; 0.48 mmol) to give Example 140 as a white solid. 'H
NMR: (DMSO-dg, 400MHZz) 6 8.75 (2H, dd, J = 4.5, 1.6 Hz), 7.97-7.87 (3H, m), 7.76-7.69 (1H,
m), 7.61 (2H, dd, J = 4.5, 1.7 Hz), 7.55-7.48 (4H, m), 4.40 (1H, t, J = 5.2 Hz), 3.61-3.48 (2H,
m), 3.34-3.27 (1H, m), 3.25-3.17 (1H, m), 2.87 (1H, d, J = 9.3 Hz), 2.74 (1H, d, J = 10.9 Hz),
1.96 (1H, t, 3 = 11.0 Hz), 1.76-1.62 (4H, m), 1.50 (1H, d, J = 12.6 Hz), 0.92 (1H, d, J = 12.3
Hz). LC/MS (Method C): 512 (M + H)*. HPLC (Method E) Rt 2.16 min (Purity: 99.3%).

Example 141: 1-(4-{5-[1-(2-fluorophenyl)-5-pyridin-4-yl-1H-1,2.3-triazol-4-y1]-1,2.4-
oxadiazol-3-yllbenzylpiperidin-4-ol
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The title compound was prepared following the procedure described for Example 94, but
starting from 4-(5-(1-(2-fluorophenyl)-5-(pyridin-4-yl)-1H-1,2,3-triazol-4-yl)-1,2,4-oxadiazol-3-
yl)benzaldehyde, obtained as described in Example 113, Step 1, (100 mg; 0.24 mmol) and
4-hydroxypiperidine (49.1 mg; 0.48 mmol) to give Example 141 as a white solid. '"H NMR:
(DMSO-dg, 400MHz) & 8.76-8.73 (2H, m), 7.97-7.87 (3H, m), 7.76-7.69 (1H, m), 7.61 (2H, dd,
J=45,16 Hz), 7.52 (4H, t, J = 8.4 Hz), 4.57 (1H, d, J = 4.1 Hz), 3.56-3.43 (3H, m), 2.70
(2H, d, 3 = 10.5 Hz), 2.13-2.04 (2H, m), 1.74 (2H, d, J = 12.0 Hz), 1.48-1.37 (2H, m). LC/MS
(Method C): 498 (M + H)*. HPLC (Method E) Rt 2.13 min (Purity: 99.9%).

Example 142: 1-(4-{5-[1-(2-fluorophenyl)-5-pyridin-4-yl-1H-1,2,3-triazol-4-yl]-1,2.4-

oxadiazol-3-yl}benzy)pyrrolidin-3-ol

The title compound was prepared following the procedure described for Example 94, but
starting from 4-(5-(1-(2-fluorophenyl)-5-(pyridin-4-yl)-1H-1,2,3-triazol-4-yl)-1,2,4-oxadiazol-3-
yl)benzaldehyde, obtained as described in Example 113, Step 1, (100 mg; 0.24 mmol) and
3-pyrolidinol (42.3 mg; 0.48 mmol) to give Example 142 as a white solid. '"H NMR: (DMSO-
ds, 400MHz) & 8.76-8.73 (2H, m), 7.97-7.87 (3H, m), 7.76-7.69 (1H, m), 7.62-7.59 (2H, m),
7.56-7.47 (4H, m), 4.73 (1H, d, J = 4.5 Hz), 4.26-4.20 (1H, m), 3.72-3.61 (2H, m), 2.73 (1H,
dd, J = 9.7, 6.2 Hz), 2.63 (1H, q, J = 7.8 Hz), 2.49-2.46 (1H, m), 2.36 (1H, dd, J = 9.5, 3.7
Hz), 2.09-1.99 (1H, m), 1.63-1.55 (1H, m). LC/MS (Method C): 484 (M + H)". HPLC (Method
E) Rt 2.13 min (Purity: 99.9%).

Example 143: [4-(4-{5-[1-(2-fluoropheny)-5-pyridin-4-yl-1H-1,2 3-triazol-4-yI]-1,2,4-

oxadiazol-3-yltbenzyl)morpholin-2-yllmethanol
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The title compound was prepared following the procedure described for Example 94, but
starting from 4-(5-(1-(2-fluorophenyl)-5-(pyridin-4-yl)-1H-1,2,3-triazol-4-yl)-1,2,4-oxadiazol-3-
yl)benzaldehyde, obtained as described in Example 113, Step 1, (100 mg; 0.24 mmol) and
morpholin-2-ylmethanol (56.8 mg; 0.48 mmol) to give Example 143 as a white solid. 'H
NMR: (DMSO-dg, 400MHz) & 8.75 (2H, dd, J = 4.7, 1.6 Hz), 7.97 (2H, d, J = 7.9 Hz), 7.94-
7.87 (1H, m), 7.76-7.69 (1H, m), 7.61 (2H, dd, J = 4.7, 1.6 Hz), 7.58-7.48 (4H, m), 4.65 (1H, t,
J =56 Hz), 3.80 (1H, d, J = 11.2 Hz), 3.62-3.50 (3H, m), 3.46-3.39 (2H, m), 3.34-3.28 (1H,
m), 2.79 (1H, d, J = 11.1 Hz), 2.66 (1H, d, J = 11.4 Hz), 2.12 (1H, td, J = 11.3, 3.3 Hz), 1.84
(1H, t, 3 = 10.4 Hz). LC/MS (Method C): 514 (M + H)*. HPLC (Method E) Rt 2.12 min (Purity:
99.9%).

Example 144 2-[(4-{5-[1-(2-fluorophenyl)-5-pyridin-4-yl-1H-1,2,3-triazol-4-yl]-1,2.4-

oxadiazol-3-yltbenzyl(methyl)amino]ethanol

The title compound was prepared following the procedure described for Example 94, but
starting from 4-(5-(1-(2-fluorophenyl)-5-(pyridin-4-yl)-1H-1,2,3-triazol-4-yl)-1,2,4-oxadiazol-3-
yl)benzaldehyde, obtained as described in Example 113, Step 1, (100 mg; 0.24 mmol) and
N-methylaminoethanol (36.4 mg; 0.48 mmol) to give Example 144 as a white solid. 'H NMR:
(DMSO-ds, 400MHz) 6 8.77-8.72 (2H, m), 7.99-7.87 (3H, m), 7.76-7.69 (1H, m), 7.64-7.58
(2H, m), 7.58-7.48 (4H, m), 4.44 (1H, t, J = 5.4 Hz), 3.62 (2H, s), 3.56 (2H, q, J = 5.9 Hz),
2.49 (2H, t, J = 6.4 Hz), 2.21 (3H, s). LC/MS (Method C): 472 (M + H)*. HPLC (Method E) Rt
2.13 min (Purity: 99.5%).

Example 145: N-(5-{5-[1-(2-fluorophenyl)-5-pyridin-4-yl-1H-1,2.3-triazol-4-y1]-1,2,4-

oxadiazol-3-yl}pyridin-2-yl)acetamide
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The title compound was prepared following the procedure described for Example 55, Step 3,
but starting from Example 118 (82 mg; 0.21 mmol) to give Example 145 as a white solid. 'H
NMR: (CDClz, 400MHz) 6 8.99-8.95 (1H, m), 8.73 (2H, dd, J = 4.7, 1.6 Hz), 8.40-8.31 (2H,
m), 8.09 (1H, br s), 7.64-7.51 (2H, m), 7.39-7.32 (3H, m), 7.23-7.15 (1H, m), 2.25 (3H, s).
LC/MS (Method C): 443 (M + H)*. HPLC (Method E) Rt 3.00 min (Purity: 99.0%).

Example 146: N-[1-(4-{5-[1-(2-fluorophenyl)-5-pyridin-4-yl-1H-1,2,3-triazol-4-yl]-1,2,4-

oxadiazol-3-yllbenzyl)piperidin-4-yllmethanesulfonamide

The title compound was prepared following the procedure described for Example 94, but
starting from 4-(5-(1-(2-fluorophenyl)-5-(pyridin-4-yl)-1H-1,2,3-triazol-4-yl)-1,2,4-oxadiazol-3-
yl)benzaldehyde, obtained as described in Example 113, Step 1, (100 mg; 0.24 mmol) and
N-(piperidin-4-yl)methanesulfonamide (86.5 mg; 0.48 mmol) to give Example 146 as a white
solid. "H NMR: (CDCls, 400MHz) & 8.72 (2H, dd, J = 4.5, 1.6 Hz), 8.04 (2H, d, J = 8.1 Hz),
7.63-7.52 (2H, m), 7.44-7.33 (5H, m), 7.22-7.15 (1H, m), 4.20 (1H, d, J = 7.7 Hz), 3.55 (2H,
s), 3.40-3.31 (1H, m), 2.98 (3H, s), 2.82 (2H, d, J = 11.4 Hz), 2.16 (2H, t, J = 11.3 Hz), 1.99
(2H, d, J = 12.5 Hz), 1.66-1.50 (2H, m). LC/MS (Method C): 573 (M + H)". HPLC (Method F)
Rt 3.33 min (Purity: 99.2%).

Example 147: N-(3-{5-[1-(2-fluorophenyl)-5-pyridin-4-yl-1H-1,2 3-triazol-4-yI]-1,2,4-
oxadiazol-3-yllbenzyl)-2-methoxyethanamine
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The title compound was prepared following the procedure described for Example 94, starting
from 3-(5-(1-(2-fluorophenyl)-5-(pyridin-4-yl)-1H-1,2,3-triazol-4-yl)-1,2,4-oxadiazol-3-

yhbenzaldehyde (100 mg; 0.24 mmol) and 2-methoxyethanamine (36.4 mg; 0.48 mmol) to
give Example 147 as a yellow solid. '"H NMR: (DMSO-dgs, 400MHz) & 8.75 (2H, dd, J = 4.62,
1.58 Hz), 8.05 (1H, s), 7.95-7.85 (2H, m), 7.76-7.69 (1H, m), 7.64-7.49 (6H, m), 3.90 (2H, s),
3.47 (2H,t, 3 = 5.6 Hz), 3.29 (3H, s), 2.76 (2H, t, J = 5.6 Hz). LC/MS (Method C): 472 (M +
H)*. HPLC (Method E) Rt 2.18 min (Purity: 94.9%).

Example 148: 4-[4-{3-[3-(azetidin-1-yImethy)phenyl]-1,2.4-oxadiazol-5-y[}-1-(2-
fluorophenyl)-1H-1,2.3-triazol-5-yl]pyridine formate

=N
\ O. ~ NQ
N N

The title compound was prepared following the procedure described for Example 94, starting
from 3-(5-(1-(2-fluorophenyl)-5-(pyridin-4-yl)-1H-1,2,3-triazol-4-yl)-1,2,4-oxadiazol-3-
yhbenzaldehyde (100 mg; 0.24 mmol) and azetidine hydrochloride (45.4 mg; 0.48 mmol) to
give Example 148 as a white solid. '"H NMR: (DMSO-ds, 400MHz) & 8.73 (2H, dd, J = 4.7,
1.7 Hz), 8.47 (1H, s), 8.07 (2H, dd, J = 4.9, 2.3 Hz), 7.65-7.50 (4H, m), 7.39-7.34 (3H, m),
719 (1H, t, J = 9.1 Hz), 4.01 (2H, s), 3.71 (2H, t, J = 7.7 Hz), 2.35 (2H, m). LC/MS (Method
C): 454 (M + H)". HPLC (Method E) Rt 2.16 min (Purity: 95.1%).

Example 149: 4-[4-[3-(2-bromo-5-fluorophenyl)-1,2,4-oxadiazol-5-yI]-1-(2-fluorophenyl)-
1H-1,2.3-triazol-5-yl]pyridine

The title compound was prepared following the procedure described for Example 52, but
starting from Intermediate 17 (209 mg; 0.67 mmol) and Intermediate 35 (172 mg; 0.74
mmol) to give Example 149 as an off-white solid. '"H NMR: (CDCls, 400MHz) & 8.72-8.67
(2H, m), 7.72-7.52 (4H, m), 7.40-7.34 (3H, m), 7.21-7.14 (1H, m), 7.13-7.06 (1H, m). LC/MS
(Method C): 481 (M+H)*. HPLC (Method F) Rt = 3.29 min (Purity: 98.0%).
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Example 150: 2-(4-{5-[1-(2-fluoropheny-5-pyridin-4-yl-1H-1,2.3-triazol-4-yl]-1,2.4-

oxadiazol-3-yllphenyl)ethanol

\
N
The title compound was prepared following the procedure described for Example 52, but
starting from Intermediate 17 (209 mg; 0.67 mmol) and Intermediate 47 (172 mg; 0.74
mmol). The residue was purified by flash chromatography on a Biotage 25+S column, eluting
with petrol containing increasing amounts of EtOAc to give Example 150 as a white solid. 'H
NMR: (CDCl;, 400MHz) & 8.73-8.69 (2H, m), 8.05 (2H, d, J = 7.9 Hz), 7.65-7.52 (2H, m),
7.40-7.33 (5H, m), 7.21-7.14 (1H, m), 3.92 (2H, app q, J = 6.2 Hz), 2.95 (2H, t, J = 6.5 Hz),
1.43 (1H, t, J = 5.8 Hz). LC/MS (Method C): 429 (M+H)". HPLC (Method E) Rt = 3.17 min
(Purity: 95.6%).

Example 151: 4-[(1-(2-fluorophenyl)-4-{3-[3-(trifluoromethylphenyl]-1,2,4-oxadiazol-5-
yI}-1H-1,2 3-triazol-5-yl)methyllmorpholine

[O
Z
|
TEE
Zd
-
M=

N'-hydroxy-3-(trifluoromethyl)benzimidamide (JRD-Fluorochemical, 45.0 mg; 0.221 mmol)
and potassium carbonate (31.9 mg; 0.231 mmol) were added to a solution of Intermediate
50 (70.2 mg; 0.210 mmol) in toluene (2 mL) and heated at 180°C for 1 hour in the microwave.
Water (5 mL) was added followed by DCM with vigorous stirring until all material was in
solution. The organic layer was separated, passed through a hydrophobic and the solvent
removed in vacuo. The residue was purified by flash chromatography on a Biotage 12+M
column, eluting with petrol containing increasing amounts of EtOAc, and then by preparative
HPLC to give Example 151 as a lilac solid. '"H NMR (CDCI;) 6 8.48 (1H, s), 8.40 (1H, d, J =
7.9 Hz), 7.82 (1H, d, J = 7.9 Hz), 7.70-7.55 (3H, m), 7.41-7.31 (2H, m), 4.12 (2H, s), 3.37
(4H, t, J = 4.0 Hz), 2.35 (4H, t, J = 4.6 Hz). LC/MS (Method C): 475 (M+H)". HPLC (Method
E) Rt = 4.25 min (Purity: 99.82%).
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Example 152: 4-{5-[1-(2-fluoropheny-5-pyridin-4-yl-1H-1,2,3-triazol-4-yl]-1,2,4-

oxadiazol-3-yllpyridin-2-amine

( o\—i‘ NH:

In a microwave vial, Intermediate 17 (209 mg; 0.67 mmol) was suspended in toluene (2 mL)
and ACN (1 mL) and Intermediate 48 (187 mg; 0.74 mmol) was added followed by
potassium carbonate (123 mg; 0.74 mmol). The MW vial was sealed and the suspension was
heated to 180°C for 30 min in a microwave reactor. The reaction mixture was cooled down to
room temperature and diluted with DCM and water. The mixture was passed through a
hydrophobic frit and the solvent removed in vacuo. The residue was purified by flash
chromatography on a Biotage 12+M column, eluting with petrol containing increasing
amounts of EtOAc to give Example 152 as an off-white solid. '"H NMR: (CDCls, 400MHz) &
8.74-8.71 (2H, m), 8.22 (1H, d, J = 5.3 Hz), 7.64-7.54 (2H, m), 7.39 (1H, d, J = 7.8 Hz), 7.38-
7.31 (2H, m), 7.28 (1H, dd, J = 5.3, 1.4 Hz), 7.23-7.16 (2H, m), 4.62 (2H, br s). LC/MS
(Method C): 401 (M+H)*. HPLC (Method E) Rt = 2.08 min (Purity: 98.2%).

Example 153: 1-acetyl-5-{5-[1-(2-fluorophenyl)-5-pyridin-4-yl-1H-1,2.3-triazol-4-y1]-1,2.4-

oxadiazol-3-yllindoline

The title compound was prepared following the procedure described for Example 51, but
starting from Intermediate 36 (235 mg; 1.07 mmol), to give Example 153 as a yellow solid.
'H NMR: (CDCls, 400MHz) & 8.72 (2H, dd, J = 4.5, 1.7 Hz), 8.29 (1H, d, J = 8.5 Hz), 7.98-
7.89 (2H, m), 7.64-7.51 (2H, m), 7.39-7.33 (3H, m), 7.21-7.14 (1H, m), 4.13 (2H, t, J = 85
Hz), 3.27 (2H, t, J = 8.5 Hz), 2.26 (3H, s). LC/MS (Method C): 468 (M + H)*. HPLC (Method
E) Rt 3.28 min (Purity: 98.5%).

Example 154: 2-ethyl-7-{5-[1-(2-fluorophenyD-5-pyridin-4-yl-1H-1,2,3-triazol-4-yl]-1,2 4-

oxadiazol-3-yl}-1,2.3.4-tetrahydroisoquinoline
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The title compound was prepared following the procedure described for Example 51, but
using Intermediate 17 (398 mg; 1.27 mmol) and Intermediate 38 (309 mg; 1.40 mmol), to
give Example 154 as a brown solid. '"H NMR: (CDCls;, 400MHz) & 8.71 (2H, dd, J = 5.1, 1.3
Hz), 7.87-7.79 (2H, m), 7.63-7.52 (2H, m), 7.39-7.32 (3H, m), 7.24-7.13 (2H, m), 3.69 (2H, s),
298 (2H,t, J=5.9Hz), 2.77 (2H, t,J = 5.9 Hz), 2.62 (2H, q, J=7.2 Hz), 1.21 (3H, t,J=7.2
Hz). LC/MS (Method C): 468 (M + H)*. HPLC (Method H) Rt 22.61 min (Purity: 93.9%).

Example 155: 5-{5-[1-(2-fluorophenyD-5-pyridin-4-yl-1H-1,2,3-triazol-4-yl]-1,2,4-

oxadiazol-3-yl}-1H-benzimidazole

N N NH

Intermediate 17 (93.7 mg; 0.30 mmol), Intermediate 51 (55.5 mg; 0.315 mmol) and
potassium carbonate (45.6 mg; 0.330 mmol) were suspended in a 1:1 mixture of
toluene:MeCN (4 mL) and heated at 180°C for 30 minutes in the microwave. The solvent was

removed in vacuo and the residue was purified by preparative HPLC to give Example 155 as
a pale brown solid. '"H NMR (DMSO-ds) 8 12.81 (1H, s), 8.77 (2H, dd, J = 4.8, 1.6 Hz), 8.41
(1H, s), 8.20 (1H, s), 7.97-7.85 (2H, m), 7.85-7.67 (2H, m), 7.64 (2H, dd, J = 4.8, 1.6 Hz),

7.52 (2H, t, J = 8.4 Hz). LC/MS (Method C): 425 (M+H)*. HPLC (Method E) Rt = 2.30 min
(Purity: 97.55%).

Example 156: 5-{5-[1-(2-fluorophenyD-5-pyridin-4-yl-1H-1,2,3-triazol-4-yl]-1,2,4-

oxadiazol-3-yllindoline hydrochloride




95*0.013--- -N\o'N* 96 F*'0.138 ---

10

15

20

25

30

200
To a solution of Example 153 (135 mg; 0.289 mmol) in MeOH (10 mL) was added HCI (2 M,
1 mL) and the mixture was heated at 60°C for 5 hours. The solvent was removed in vacuo to
afford Example 156 as a purple oil. "H NMR: (DMSO-ds, 400MHz) & 8.85 (2H, d, J = 5.3 Hz),
7.97-7.86 (1H, m), 7.81-7.69 (5H, m), 7.54-7.47 (2H, m), 6.95 (1H, d, J = 8.2 Hz), 3.65 (2H, t,
J = 8.4 Hz), 3.13 (2H, t, J = 8.4 Hz). LC/MS (Method C): 426 (M + H)*. HPLC (Method 1) Rt
16.12 min (Purity: 96.8%).

Example 157: 6-{5-[1-(2-fluorophenyl)-5-pyridin-4-yl-1H-1,2 ,3-triazol-4-yI]-1,2.4-

oxadiazol-3-yllindoline

Step 1 6-{5-[1-(2-fluorophenyl)-5-pyridin-4-yl-1H-1,2,3-triazol-4-yl]-1,2,4-oxadiazol-3-
yltindoline

The title compound was prepared following the procedure described for Example 51, but
starting from Intermediate 39 (171 mg; 0.78 mmol), and was isolated as an orange solid. 'H
NMR: (CDCl;, 400MHz) & 8.92 (1H, s), 8.74 (2H, s), 7.77 (1H, d, J = 7.7 Hz), 7.64-7.53 (2H,
m), 7.43-7.33 (3H, m), 7.18 (2H, m), 4.12 (2H, s), 3.25 (2H, s), 2.26 (3H, s). LC/MS (Method
C): 468 (M + H)". HPLC (Method E) Rt 3.37 min (Purity: 82.2%).

Step 2: 6-{5-[1-(2-fluorophenyl)-5-pyridin-4-yl-1H-1,2,3-triazol-4-yl]-1,2,4-oxadiazol-3-
yl}indoline

The title compound was prepared following the procedure described for Example 156, but
using 1-(6-(5-(1-(2-fluorophenyl)-5-(pyridin-4-yl)-1H-1,2,3-triazol-4-yl)-1,2,4-oxadiazol-3-
yhindolin-1-yl)ethanone, obtained in Step 1, (101 mg; 0.22 mmol). The solvent was removed
in vacuo to afford a purple oil which was dissolved in HCI (1 M, 1 mL) and MeOH (1 mL). The
solution was passed through an SCX column eluting with MeOH (50 mL) followed by NH; (1
M in MeOH, 50 mL). The solvent was removed in vacuo from the fractions containing product
to afford Example 157 as a yellow solid. '"H NMR: (DMSO-dg, 400MHz) & 8.74 (2H, d, J = 5.2
Hz), 7.90 (1H, t, J = 7.7 Hz), 7.77-7.68 (1H, m), 7.60 (2H, d, J = 5.2 Hz), 7.55-7.41 (2H, m),
7.24-7.15 (2H, m), 7.10-6.95 (1H, m), 5.89 (1H, s), 3.56-3.44 (2H, m), 3.01 (2H, t, J = 8.6
Hz). LC/MS (Method C): 426 (M + H)*. HPLC (Method 1) Rt 14.83 min (Purity: 95.2%).

Example 158: 1-(4-{5-[1-(2-fluorophenyl)-5-pyridin-4-yl-1H-1,2 3-triazol-4-yl]-1,2.4-

oxadiazol-3-yl}benzyl)piperidine-3-carboxylic acid
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The title compound was prepared following the procedure described for Example 94, but
starting from 4-(5-(1-(2-fluorophenyl)-5-(pyridin-4-yl)-1H-1,2,3-triazol-4-yl)-1,2,4-oxadiazol-3-
yl)benzaldehyde, obtained as described in Example 113, Step 1, (200 mg; 0.48 mmol) and
piperidine-3-carboxylic acid (125 mg; 0.97 mmol) to give Example 158 as a yellow solid. 'H
NMR: (DMSO-ds, 400MHz) & 12.25 (1H, br s), 8.75 (2H, dd, J = 4.5, 1.6 Hz), 7.97-7.88 (3H,
m), 7.76-7.69 (1H, m), 7.61 (2H, dd, J = 4.5, 1.7 Hz), 7.57-7.47 (4H, m), 3.59 (2H, t, J = 14.7
Hz), 2.85 (1H, d, J = 11.0 Hz), 2.68 (1H, d, J = 11.2 Hz), 2.50-2.42 (1H, m), 2.28-1.95 (2H,
m), 1.84 (1H, d, J = 12.1 Hz), 1.68 (1H, dd, J = 12.2, 4.7 Hz), 1.58-1.31 (2H, m). LC/MS
(Method C): 526 (M + H)*. HPLC (Method F) Rt 2.83 min (Purity: 98.7%).

Example 159: 1-(4-{5-[1-(2-fluorophenyl)-5-pyridin-4-yl-1H-1,2 3-triazol-4-yl]-1,2.4-

oxadiazol-3-yllbenzyl)-L-proline

The title compound was prepared following the procedure described for Example 94, but
starting from 4-(5-(1-(2-fluorophenyl)-5-(pyridin-4-yl)-1H-1,2,3-triazol-4-yl)-1,2,4-oxadiazol-3-
yl)benzaldehyde, obtained as described in Example 113, Step 1, (200 mg; 0.48 mmol) and
(S)-pyrrolidine-2-carboxylic acid (111 mg; 0.97 mmol) to give Example 159 as an off-white
solid. "H NMR: (DMSO-ds, 400MHz) & 8.77-8.74 (2H, m), 7.98-7.87 (3H, m), 7.76-7.69 (1H,
m), 7.64-7.57 (4H, m), 7.52 (2H, t, J = 8.5 Hz), 4.11 (1H, d, J = 13,5 Hz), 3.72 (1H, d, J =
13.5 Hz), 3.31 (1H, dd, J = 8.9, 5.9 Hz), 3.04-2.96 (1H, m), 2.50 (1H, d, J = 8.5 Hz), 2.16-
2.07 (1H, m), 1.94-1.84 (1H, m), 1.84-1.73 (2H, m). LC/MS (Method C): 412 (M + H)". HPLC
(Method 1) Rt 15.21 min (Purity: 95.3%).

Example 160: 4-{1-(2-fluorophenyl)-4-[3-(4-{[(3R)-3-fluoropyrrolidin-1-
vllmethyliphenyl)-1,2.4-oxadiazol-5-yl]-1H-1,2,3-triazol-5-yl}pyridine
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The title compound was prepared following the procedure described for Example 94, but
starting from 4-(5-(1-(2-fluorophenyl)-5-(pyridin-4-yl)-1H-1,2,3-triazol-4-yl)-1,2,4-oxadiazol-3-
yl)benzaldehyde, obtained as described in Example 113, Step 1, (200 mg; 0.48 mmol) and
(S)-3-fluoropyrrolidine (121 mg; 0.97 mmol) to give Example 160 as a white solid. '"H NMR:
(CDCl3, 400MHz) 5 8.73-8.70 (2H, m), 8.05 (2H, d, J = 8.03 Hz), 7.63-7.52 (2H, m), 7.47 (2H,
d, J = 8.0 Hz), 7.39-7.34 (3H, m), 7.18 (1H, t, J = 9.1 Hz), 5.27-5.08 (1H, m), 3.72 (2H, s),
2.92-2.70 (3H, m), 2.49 (1H, q, J = 7.4 Hz), 2.22-2.02 (2H, m). LC/MS (Method C): 486 (M +
H)*. HPLC (Method F) Rt 3.99 min (Purity: 99.5%).

Example 161: 4-{1-(2-fluoropheny-4-[3-(4-{[(3R)-3-fluoropyrrolidin-1-
yvlImethyl}phenyl)-1,2,4-oxadiazol-5-yl]-1H-1,2 ,3-triazol-5-yl}pyridine

The title compound was prepared following the procedure described for Example 94, but
starting from 4-(5-(1-(2-fluorophenyl)-5-(pyridin-4-yl)-1H-1,2,3-triazol-4-yl)-1,2,4-oxadiazol-3-
yl)benzaldehyde, obtained as described in Example 113, Step 1, (200 mg; 0.48 mmol) and
4 4-difluoropiperidine (168 mg; 0.97 mmol) to give Example 161 as a white solid. '"H NMR:
(CDCl3, 400MHz) 6 8.72 (2H, dd, J = 4.5, 1.7 Hz), 8.05 (2H, d, J = 8.1 Hz), 7.63-7.52 (2H, m),
7.45 (2H, d, J = 8.0 Hz), 7.40-7.34 (3H, m), 7.22-7.15 (1H, m), 3.61 (2H, s), 2.57 (4H, t, J =
5.4 Hz), 2.07-1.94 (4H, m). LC/MS (Method C): 518 (M + H)*. HPLC (Method I) Rt 15.55 min
(Purity: 97.6%).

Example 162: 1-(4-(5-(1-(2-fluorophenyD-5-(pyridin-4-yl)-1H-1,2,3-triazol-4-yl)-1,2.4-

oxadiazol-3-yl)benzylamino)cyclopropanecarboxylic acid
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The title compound was prepared following the procedure described for Example 94, but
starting from 4-(5-(1-(2-fluorophenyl)-5-(pyridin-4-yl)-1H-1,2,3-triazol-4-yl)-1,2,4-oxadiazol-3-
yl)benzaldehyde, obtained as described in Example 113, Step 1, (200 mg; 0.48 mmol) and
1-aminocyclopropanecarboxylic acid (98.1 mg; 0.97 mmol) to give Example 162 as a white
solid. "H NMR: (DMSO-ds, 400MHz) & 8.75 (2H, dd, J = 4.5, 1.6 Hz), 7.95-7.87 (3H, m), 7.76-
7.69 (1H, m), 7.61 (2H, dd, J = 4.5, 1.7 Hz), 7.56-7.47 (4H, m), 3.95 (2H, s), 1.18-1.14 (2H,
m), 0.96-0.92 (2H, m). LC/MS (Method C): 498 (M + H)". HPLC (Method F) Rt 2.70 min
(Purity: 98.6%).

Example 163: (cis)-4-(4-(5-(1-(2-fluorophenyl)-5-(pyridin-4-y|)-1H-1,2.3-triazol-4-y)-1,2 4-

oxadiazol-3-y)benzylamino)cyclohexanecarboxylic acid

The title compound was prepared following the procedure described for Example 94, but
starting from 4-(5-(1-(2-fluorophenyl)-5-(pyridin-4-yl)-1H-1,2,3-triazol-4-yl)-1,2,4-oxadiazol-3-
yh)benzaldehyde, obtained as described in Example 113, Step 1, (200 mg; 0.48 mmol) and
4-aminocyclohexanecarboxylic acid (138 mg; 0.97 mmol) to give Example 163 as a white
solid. "H NMR: (DMSO-ds, 400MHz) & 8.77-8.72 (2H, m), 7.97-7.86 (3H, m), 7.77-7.69 (1H,
m), 7.65-7.48 (6H, m), 3.84 (2H, s), 2.41-2.33 (1H, m), 2.20-2.10 (1H, m), 2.03-1.85 (4H, m),
1.36-1.24 (2H, m), 1.17-1.01 (2H, m). LC/MS (Method C): 540 (M + H)*. HPLC (Method I) Rt
11.38 min (Purity: 85.6%).

Example 164: N-(4-{5-[1-(2-fluorophenyl)-5-pyridin-4-yl-1H-1,2 3-triazol-4-y1]-1,2 4-

oxadiazol-3-yllbenzyl)cyclopropanamine formate
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The title compound was prepared following the procedure described for Example 94, but
starting from 4-(5-(1-(2-fluorophenyl)-5-(pyridin-4-yl)-1H-1,2,3-triazol-4-yl)-1,2,4-oxadiazol-3-
yl)benzaldehyde, obtained as described in Example 113, Step 1, (200 mg; 0.48 mmol) and
cyclopropylamine (56.4 mg; 0.97 mmol) to give Example 164 as a yellow solid. '"H NMR:
(CDCl3, 400MHz) 6 8.72 (2H, dd, J = 4.6, 1.7 Hz), 8.27 (1H, s), 8.04 (2H, d, J = 8.0 Hz), 7.65-
7.52 (2H, m), 7.46-7.33 (4H, m), 7.22-7.13 (1H, m), 3.95 (2H, s), 2.25-2.18 (1H, m), 0.58-
0.48 (4H, m). LC/MS (Method C): 454 (M + H)*. HPLC (Method F) Rt 3.79 min (Purity:
93.0%).

Example 165: N-(4-{5-[1-(2-fluorophenyl)-5-pyridin-4-yl-1H-1,2 3-triazol-4-yI]-1,2.4-

oxadiazol-3-yl}benzyl)propan-2-amine
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The title compound was prepared following the procedure described for Example 94, but
starting from 4-(5-(1-(2-fluorophenyl)-5-(pyridin-4-yl)-1H-1,2,3-triazol-4-yl)-1,2,4-oxadiazol-3-
yl)benzaldehyde, obtained as described in Example 113, Step 1, (200 mg; 0.48 mmol) and
iso-propylamine (57.3 mg; 0.97 mmol) to give Example 165 as a yellow solid. '"H NMR:
(CDCl3, 400MHz) 6 8.72 (2H, dd, J = 4.6, 1.6 Hz), 8.05 (2H, d, J = 8.1 Hz), 7.64-7.53 (2H, m),
7.46 (2H, d, J = 8.0 Hz), 7.39-7.34 (3H, m), 7.22-7.16 (1H, m), 3.86 (2H, s), 2.92-2.85 (1H,
m), 1.12 (6H, d, J = 6.3 Hz). LC/MS (Method C): 456 (M + H)". HPLC (Method I) Rt 11.31 min
(Purity: 91.3%).

Example 166: N-(4-(5-(1-(2-fluorophenyl)-5-(pyridin-4-y)-1H-1,2,3-triazol-4-y)-1,2 4-

oxadiazol-3-yl)benzyl)-2-methoxy-N-methylethanamine




N*

* NN 101 0.0090.214 F

10

15

20

/

o]
—n 2
N /)\©\/
N N—
The title compound was prepared following the procedure described for Example 94, but
starting from 4-(5-(1-(2-fluorophenyl)-5-(pyridin-4-yl)-1H-1,2,3-triazol-4-yl)-1,2,4-oxadiazol-3-
yl)benzaldehyde, obtained as described in Example 113, Step 1, (200 mg; 0.48 mmol) and
2-methoxy-N-methylethanamine (86.3 mg; 0.97 mmol) to give Example 166 as an off-white
solid. "H NMR: (CDCls;, 400MHz) & 8.74-8.69 (2H, m), 8.04 (2H, d, J = 7.9 Hz), 7.65-7.52 (2H,
m), 7.46 (2H, d, J = 7.9 Hz), 7.37 (3H, t, J = 5.5 Hz), 7.18 (1H, t, J = 9.1 Hz), 3.62 (2H, s),
3.53 (2H, t, J = 5.7 Hz), 3.35 (3H, s), 2.63 (2H, t, J = 5.7 Hz), 2.29 (3H, s). LC/MS (Method
C): 486 (M + H)". HPLC (Method I) Rt 15.20 min (Purity: 96.4%).

Example 167: 4-{1-(2-fluoropheny-4-[3-(4-{[(3S)-3-fluoropyrrolidin-1-yllmethyl}phenyl)-

1,2.4-oxadiazol-5-yl]-1H-1,2,3-triazol-5-yl}lpyridine

The title compound was prepared following the procedure described for Example 94, but
starting from 4-(5-(1-(2-fluorophenyl)-5-(pyridin-4-yl)-1H-1,2,3-triazol-4-yl)-1,2,4-oxadiazol-3-
yl)benzaldehyde, obtained as described in Example 113, Step 1, (200 mg; 0.48 mmol) and
(R)-3-fluoropyrrolidine (121 mg; 0.97 mmol) to give Example 167 as a white solid. '"H NMR:
(CDCl3, 400MHz) 8.72 (2H, dd, J = 4.6, 1.6 Hz), 8.05 (2H, d, J = 8.0 Hz), 7.63-7.52 (2H, m),
7.47 (2H, d, J = 8.0 Hz), 7.40-7.33 (3H, m), 7.19 (1H, t, J = 9.1 Hz), 5.25-5.11 (1H, m), 3.72
(2H, s), 2.92-2.69 (3H, m), 2.53-2.45 (1H, m), 2.24-1.99 (2H, m). LC/MS (Method C): 486 (M
+ H)". HPLC (Method 1) Rt 14.98 min (Purity: 95.7%).

Example 168: (trans)-4-(4-(5-(1-(2-fluoropheny)-5-(pyridin-4-y)-1H-1,2,3-triazol-4-yl)-

1,2.4-oxadiazol-3-yl)benzylamino)cyclohexanecarboxylic acid
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The title compound was prepared following the procedure described for Example 94, but
starting from 4-(5-(1-(2-fluorophenyl)-5-(pyridin-4-yl)-1H-1,2,3-triazol-4-yl)-1,2,4-oxadiazol-3-
yl)benzaldehyde, obtained as described in Example 113, Step 1, (200 mg; 0.48 mmol) and
4-aminocyclohexanecarboxylic acid (138 mg; 0.97 mmol), to give Example 168 as a white
solid. "H NMR: (DMSO-ds, 400MHz) & 8.76-8.73 (2H, m), 7.95-7.88 (3H, m), 7.76-7.69 (1H,
m), 7.64-7.49 (6H, m), 3.81 (2H, s), 2.58 (1H, d, J = 5.6 Hz), 2.35 (1H, d, J = 6.4 Hz), 1.96-
1.85 (2H, m), 1.60 (2H, t, J = 10.0 Hz), 1.53-1.44 (4H, m). LC/MS (Method C): 540 (M + H)".
HPLC (Method 1) Rt 11.49 min (Purity: 93.8%).

Example 169: (1S, 3R)-3-(4-(5-(1-(2-fluoropheny)-5-(pyridin-4-yI)-1H-1,2,3-triazol-4-yl)-

1,2.4-oxadiazol-3-yl)benzylamino)cyclopentanecarboxylic acid

The title compound was prepared following the procedure described for Example 94, but
starting from 4-(5-(1-(2-fluorophenyl)-5-(pyridin-4-yl)-1H-1,2,3-triazol-4-yl)-1,2,4-oxadiazol-3-
yh)benzaldehyde, obtained as described in Example 113, Step 1, (200 mg; 0.48 mmol) and
(1R,3S)-3-aminocyclopentanecarboxylic acid (125 mg; 0.97 mmol), to give Example 169 as
a white solid. "H NMR: (DMSO-ds, 400MHz) & 8.76-8.71 (2H, m), 7.98 (2H, d, J = 8.0 Hz),
7.93-7.85 (1H, m), 7.76-7.68 (1H, m), 7.64-7.58 (4H, m), 7.53-7.46 (2H, m), 3.97 (1H, d, J =
13.8 Hz), 3.89 (1H, d, J = 13.8 Hz), 3.27 (1H, t, J = 4.8 Hz), 2.76-2.67 (1H, m), 1.94-1.73 (6H,
m). LC/MS (Method C): 524 (M + H)". HPLC (Method F) Rt 2.86 min (Purity: 96.2%).

Example 170: 4-(1-(2-fluorophenyl)-4-{3-[4-(1H-imidazol-1-yImethyNphenyl]-1,2 4-
oxadiazol-5-yl}-1H-1,2.3-triazol-5-ypyridine
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In a microwave vial, Intermediate 17 (209 mg; 0.67 mmol) was suspended in toluene (2 mL)
and DMF (2 mL) and 4-((1H-imidazol-1-yl)methyl)-N'-hydroxybenzimidamide (Aurora, 160
mg; 0.74 mmol) was added followed by potassium carbonate (123 mg; 0.74 mmol). The MW
vial was sealed and the suspension was heated to 180°C for 45 min in a microwave reactor.
The reaction mixture was cooled down to room temperature and diluted with DCM and water.
The mixture was passed through a hydrophobic frit and the solvent evaporated affording a
solid which was triturated with isopropanol. The solid was dried to give Example 170 as a
white solid. "H NMR: (CDCls;, 400MHz) & 8.72-8.69 (2H, m), 8.09 (2H, d, J = 8.2 Hz), 7.64-
7.52 (3H, m), 7.40-7.32 (3H, m), 7.29-7.23 (2H, m), 7.22-7.15 (1H, m), 7.12 (1H, s), 6.93 (1H,
t, J = 1.3 Hz), 5.20 (2H, s). LC/MS (Method C): 465 (M+H)". HPLC (Method F) Rt = 2.90 min
(Purity: 98.0%).

Example 171: 4-(1-(2-fluorophenyl)-4-{3-[4-(1H-pyrazol-1-yImethyl)phenyl]-1,2,4-

oxadiazol-5-yl}-1H-1,2.3-triazol-5-yDpyridine
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The title compound was prepared following the procedure described for Example 52, but
starting from Intermediate 17 (209 mg; 0.67 mmol) and Intermediate 49 (160 mg; 0.74
mmol) to give Example 171 as a white solid. '"H NMR: (CDCls;, 400MHz) & 8.73-8.69 (2H, m),
8.07 (2H, d, J = 8.1 Hz), 7.63-7.52 (3H, m), 7.44 (1H, d, J = 2.3 Hz), 7.39-7.32 (3H, m), 7.29
(2H, d, J =8.1 Hz), 7.18 (1H, t, J = 9.1 Hz), 6.32 (1H, t, J = 2.1 Hz), 5.40 (2H, s). LC/MS
(Method C): 465 (M+H)*. HPLC (Method F) Rt = 3.15 min (Purity: 99.4%).

Example 172: 4-(1-(2-fluoropheny-4-{3-[4-(1H-1,2.4-triazol-1-yImethyDphenyl]-1,2 4-
oxadiazol-5-yl}-1H-1,2.3-triazol-5-yDpyridine
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The title compound was prepared following the procedure described for Example 52, but
starting from Intermediate 17 (209 mg; 0.67 mmol) and 4-((1H-1,2,4-triazol-1-yl)methyl)-N'-
hydroxybenzimidamide (Aurora, 161 mg; 0.74 mmol) to give Example 172 as a white solid.
'H NMR: (CDCls, 400MHz) & 8.72-8.69 (2H, m), 8.13-8.08 (3H, m), 8.00 (1H, s), 7.63-7.52
(2H, m), 7.39-7.33 (5H, m), 7.22-7.16 (1H, m), 5.42 (2H, s). LC/MS (Method C): 466 (M+H)".
HPLC (Method F) Rt = 2.81 min (Purity: 99.2%).

Example 173: 5-[1-(2-fluorophenyl)-5-(methoxymethyl)-1H-1,2,3-triazol-4-yI]-3-[4-(1H-
pyrazol-1-yvimethyl)phenyl]-1,2,4-oxadiazole

@ /N\

N SN

Q—QFN >
O N \3
/ ON)\©\/N /

To a solution of Intermediate 11 (75 mg; 0.3 mmol) in anhydrous ACN (2 mL) was added 1-

ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (EDC) (80.5 mg; 0.42 mmol)
followed by Intermediate 49 (78 mg; 0.36 mmol) in a MW vial. The mixture stirred at RT for
18 h. Anhydrous pyridine (2 mL) was added. The reaction vessel was sealed and heated at
150°C for 45 min in a microwave reactor. This reaction was performed twice and the reaction
mixtures were combined for workup. The solvents were evaporated and the residue
partitioned between DCM and H,O. The mixture was passed through a hydrophobic frit and
the solvent evaporated affording a solid which was triturated with isopropanol to give
Example 173 as an off-white solid. '"H NMR: (CDCls;, 400MHz) & 8.18 (2H, d, J = 8.1 Hz),
7.65-7.58 (3H, m), 7.45 (1H, d, J = 2.3 Hz), 7.42-7.31 (4H, m), 6.33 (1H, t, J = 2.1 Hz), 5.42
(2H, s), 4.97 (2H, s), 3.29 (3H, s). LC/MS (Method C): 432 (M+H)". HPLC (Method F) Rt =
3.34 min (Purity: 99.6%).

Example 174: N-(4-{5-[1-(2-fluorophenyl)-5-pyridin-4-yl-1H-1,2 3-triazol-4-y1]-1,2,4-

oxadiazol-3-yllbenzyD)-2-methylalanine
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The title compound was prepared following the procedure described for Example 94, but
starting from 4-(5-(1-(2-fluorophenyl)-5-(pyridin-4-yl)-1H-1,2,3-triazol-4-yl)-1,2,4-oxadiazol-3-
yl)benzaldehyde, obtained as described in Example 113, Step 1, (200 mg; 0.48 mmol) and
2-amino-2-methylpropanoic acid (100 mg; 0.97 mmol), to give Example 174 as a white solid.
'H NMR: (DMSO-dg, 400MHz) & 8.76-8.73 (2H, m), 8.00 (2H, d, J = 8.1 Hz), 7.94-7.87 (1H,
m), 7.77-7.60 (5H, m), 7.55-7.47 (2H, m), 3.96 (2H, s), 1.36 (6H, s). LC/MS (Method C): 498
(M + H)*. HPLC (Method E) Rt 2.35 min (Purity: 98.9%).

Example 175: 5-[1-(2-fluorophenyl)-5-(methoxymethyl)-1H-1,2.3-triazol-4-yI]-3-[4-(1H-
imidazol-1-yimethyl)phenyl]-1.2,4-oxadiazole

> S

To a solution of Intermediate 11 (75 mg; 0.3 mmol) in anhydrous ACN (2 mL) was added 1-
ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (EDC) (80.5 mg; 0.42 mmol)
followed by 4-((1H-imidazol-1-yl)methyl)-N'-hydroxybenzimidamide (Aurora, 78 mg; 0.36
mmol) in a MW vial. The mixture stirred at RT for 18 h. Anhydrous pyridine (2 mL) was
added. The reaction vessel was sealed and heated at 150°C for 45 min in a microwave
reactor. This reaction was performed twice and the reaction mixtures were combined for
workup. The solvents were evaporated and the residue partitioned between DCM and H,O.
The mixture was passed through a hydrophobic frit and the solvent evaporated. The residue
was purified by flash chromatography on a Biotage 12+M column, eluting with petrol
containing increasing amounts of EtOAc to give Example 175 as an off-white solid. "H NMR:
(CDCl3;, 400MHz) 5 8.20 (2H, d, J = 8.1 Hz), 7.65-7.59 (3H, m), 7.43-7.32 (2H, m), 7.30 (2H,
d, J = 8.1 Hz), 7.14 (1H, s), 6.94 (1H, s), 5.22 (2H, s), 4.97 (2H, s), 3.30 (3H, s). LC/MS
(Method C): 432 (M+H)*. HPLC (Method E) Rt = 2.27 min (Purity: 99.1%).

Example 176: 5-[1-(2-fluorophenyl)-5-(methoxymethyl)-1H-1,2.3-triazol-4-yI]-3-[4-(1H-
1,2 4-triazol-1-ylmethyDphenyl]-1,2.4-oxadiazole
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The title compound was prepared following the procedure described for Example 173, but
starting from Intermediate 11 (75 mg; 0.3 mmol) and 4-((1H-1,2,4-triazol-1-yl)methyl)-N'-
hydroxybenzimidamide (Aurora, 78 mg; 0.36 mmol) to give Example 176 as an off-white
solid. "H NMR: (CDCls, 400MHz) & 8.23 (2H, d, J = 8.1 Hz), 8.14 (1H, s), 8.02 (1H, s), 7.67-
7.59 (2H, m), 7.43-7.32 (4H, m), 5.45 (2H, s), 4.97 (2H, s), 3.30 (3H, s). LC/MS (Method C):
433 (M+H)*. HPLC (Method F) Rt = 3.20 min (Purity: 99.1%).

Example 177: (1S,2R)-2-[(4-{5-[1-(2-fluorophenyl)-5-pyridin-4-yl-1H-1,2 3-triazol-4-yl]-

1,2.4-oxadiazol-3-yl}benzyl)amino]cyclopentanecarboxylic acid

Os__OH

The title compound was prepared following the procedure described for Example 94, but
starting from 4-(5-(1-(2-fluorophenyl)-5-(pyridin-4-yl)-1H-1,2,3-triazol-4-yl)-1,2,4-oxadiazol-3-
yl)benzaldehyde, obtained as described in Example 113, Step 1, (200 mg; 0.48 mmol) and
(1R,2S)-2-aminocyclopentanecarboxylic acid (125 mg; 0.97 mmol), to give Example 177 as
a white solid. "H NMR: (TFA-d, 400MHz) & 10.08 (2H, d, J = 6.0 Hz), 9.40 (2H, d, J = 5.9 Hz),
9.18 (2H, d, J =7.9 Hz), 8.87 (1H, t, J = 7.5 Hz), 8.79-8.66 (3H, m), 8.55 (1H, t, J = 7.9 Hz),
8.28 (1H, t, J = 9.3 Hz), 5.62 (1H, d, J = 13.2 Hz), 5.48 (1H, d, J = 13.3 Hz), 5.01-4.88 (1H,
m), 4.49-4.37 (1H, m), 3.46-3.37 (1H, m), 3.36-3.25 (2H, m), 3.20-3.00 (2H, m), 2.97-2.89
(1H, m). LC/MS (Method C): 524 (M + H)*. HPLC (Method 1) Rt 13.12 min (Purity: 96.4%).

Example 178: in vitro assays

Receptor binding assay: Membranes were prepared from CHO cells expressing S1P1 or
S1P3 for use in ligand and 35S-GTPTS binding studies. Cells were suspended in 50 mM
TRIS, pH 7.4, 2 mM EDTA, 250 mM Sucrose (buffer A) and 1x Complete protease inhibitor
cocktail (Roche), and disrupted at 4°C by nitrogen decompression using a cell disruption
bomb (Parr Instrument). Following centrifugation at 1000 RPM for 10 min at 4°C, the

supernatant was suspended in buffer A and centrifuged again at 19000 RPM for 60 min at
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4°C. The pellet was then suspended in 10 mM HEPES, pH 7.4, 1 mM EDTA, 250 mM

Sucrose (Buffer B), and 1x Complete EDTA-free protease inhibitor cocktail and homogenized
using a potter. Membranes were flash frozen in liquid nitrogen and stored at —80°C.
[33P]sphingosine 1-phosphate (3000 Ci/mmol; American Radiolabeled Chemicals, Inc.) was
added to test compounds in DMSO. Membranes and WGA SPA beads (GE Healthcare) were
added to give a final volume of 100 pl in 96-well plates with assay concentrations of 25 pM or
10 pM [33P]sphingosine 1-phosphate (respectively for S1P1 or S1P3), 50 mM HEPES, pH
7.5, 5 mM MgCl,, 100 mM NacCl, 0.4% fatty acid-free BSA, 1-5 pg/well of proteins and 100
pg/well of WGA SPA beads. Binding was performed for 60 min at room temperature on a
shaker and bound radioactivity was measured on a PerkinElmer 1450 MicroBeta counter.
Specific binding was calculated by subtracting remaining radioactivity in the presence of
1000-fold excess of unlabeled S1P. Binding data were analyzed using the GraphPad Prism

program.

Measurements of **S-GTPYS Binding: Membranes (1 to 10 ug protein) prepared as

described above, were incubated in 96-well Scintiplates (PerkinElmer) with test compounds
diluted in DMSO, in 180 pl of 20 mM HEPES, pH 7.4, 10 mM MgCl,, 2 yg/well Saponin, 0.2%
fatty acid free BSA (Assay buffer), 140 mM NaCl and 1.7 yM GDP. The assay was initiated
with the addition of 20 ul of 1.5 nM [35S]-GTPyS (1100 Ci/mmol; GE Healthcare) in assay

buffer. After 60 min incubation at 30°C on a shaker, plates were centrifuged for 10 min at

2000 RPM. Supernatant was discarded and membrane bound radioactivity was measured on
a PerkinElmer 1450 MicroBeta counter. Triplicate samples were averaged and expressed as

% response relative to S1P activation in absence of compound (n = 2).

The examples disclosed herein have utility as immunoregulatory agents as demonstrated by
their activity as potent and selective agonists of the S1P1 receptor over the S1P3 receptor as
measured in the assays described above. In particular, the examples disclosed herein
possess a selectivity for the S1P1 receptor over the S1P3 receptor as measured by the ratio
of EC50 for the S1P1 receptor to the EC50 for the S1P3 receptor as evaluated in the *°S-
GTPYS binding assay described above in Table I.
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Example 179: Animal models evaluating the in vivo efficacy of S1P agonists

Model of S1P agonists-induced lymphopeniain mice

Female C57BL/6 mice (Elevage Janvier) (8 week old) receive S1P agonists by oral
route. Blood is sampled in heparinized (100 1U/kg, ip) mice by intracardiac or retroorbital
puncture under isoflurane anesthesia 2 to 120 hrs after drug treatment. The white blood cells
(lymphocytes and neutrophils) are counted using a Beckman/Coulter counter. The quality of
blood sampling is assessed by counting erythocytes and platelets.

Compounds of Formula (l) are tested according to the above assay and have an ED50 of

less than 100 mg/kg, more preferable below 50 mg/kg at 24 hours.

Model of MOG-induced Experimental Autoimmune Encephalomyelytis (EAE) in mice

EAE was induced in 9 weeks old female mice (C57BL/6, Elevage Janvier) by an
immunization against MOG. The mice received Pertussis toxin (Alexis, 300 ng/mouse in 200
pl of PBS) by ip route and 100 pl of an emulsion containing MOG35-55 peptide (NeoMPS,
200 pug/mouse), Mycobacterium Tuberculosis (0.25 mg/mouse) in Complete Freund’s

Adjuvant (DIFCO) by subcutaneous injection into the back. Two days later an additional
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injection of Pertussis toxin (Alexis, 300 ng/mouse in 200 ul of PBS) was done by ip route.
After EAE induction, mice were weighed daily and the neurological impairment was
quantified using a 15-points clinical scale assessing the paralysis (tail, hind limbs and fore
limbs), the incontinency and the death.

Clinical score
-1- Tail

-Score =0 A normal mouse holds its tail erect when moving.

-Score =1  If the extremity of the tail is flaccid with a tendency to fall.

-Score =2 If the tail is completely flaccid and drags on the table.

-2- Hind limbs

-Score =0 A normal mouse has an energetic walk and doesn’t drag his paws.

-Score =1  Either one of the following tests is positive:

-a- Flip test: while holding the tail between thumb and index finger, flip the animal
on his back and observe the time it takes to right itself. A healthy mouse will turn
itself immediately. A delay suggests hind-limb weakness.

-b-  Place the mouse on the wire cage top and observe as it crosses from one side
to the other. If one or both limbs frequently slip between the bars we consider
that there is a partial paralysis.

-Score =2  Both previous tests are positive.

-Score =3  One or both hind limbs show signs of paralysis but some movements are
preserved; for example: the animal can grasp and hold on to the
underside of the wire cage top for a short moment before letting go

- Score =4  When both hind legs are paralyzed and the mouse drags them when

moving.

-3- Fore limbs:

-Score =0 A normal mouse uses his front paws actively for grasping and walking and
holds his head erect.

-Score =1  Walking is possible but difficult due to a weakness in one or both of the
paws, for example, the front paws are considered weak when the mouse
has difficulty grasping the underside of the wire top cage. Another sign of
weakness is head drooping.

-Score =2  When one forelimb is paralyzed (impossibility to grasp and the mouse
turns around the paralyzed limb). At this time the head has also lost much
of its muscle tone.

-Score =3 Mouse cannot move, and food and water are unattainable.
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-4- Bladder:
Score =0 A normal mouse has full control of his bladder.
Score =1 A mouse is considered incontinent when his lower body is soaked with
urine.
-5- Death:
Score =15

The final score for each animal is determined by the addition of all the above-mentioned

categories. The maximum score for live animals is 10.
At day 12 (first signs of paralysis) the mice were stratified in experimental groups (n =
10) according to the clinical score and the body weight loss. The semi-curative treatment

started at day 14.

Example 180: Preparation of a pharmaceutical formulation

Formulation 1 — Tablets

A compound of formula | and related formulae is admixed as a dry powder with a dry gelatin
binder in an approximate 1:2 weight ratio. A minor amount of magnesium stearate is added
as a lubricant. The mixture is formed into 240-270 mg tablets (80-90 mg of active compound

according to the invention per tablet) in a tablet press.

Formulation 2 — Capsules

A compound of formula | and related formulae is admixed as a dry powder with a starch
diluent in an approximate 1:1 weight ratio. The mixture is filled into 250 mg capsules (125 mg

of active compound according to the invention per capsule).

Formulation 3 — Liquid

A compound of formula | and related formulae (1250 mg), sucrose (1.75 g) and xanthan gum
(4 mg) are blended, passed through a No. 10 mesh U.S. sieve, and then mixed with a
previously prepared solution of microcrystalline cellulose and sodium carboxymethyl
cellulose (11:89, 50 mg) in water. Sodium benzoate (10 mg), flavor, and color are diluted with
water and added with stirring. Sufficient water is then added to produce a total volume of 5

mL.

Formulation 4 — Tablets
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A compound of formula | and related formulae is admixed as a dry powder with a dry gelatin
binder in an approximate 1:2 weight ratio. A minor amount of magnesium stearate is added
as a lubricant. The mixture is formed into 450-900 mg tablets (150-300 mg of active

compound according to the invention) in a tablet press.

Formulation 5 — Injection

A compound of formula | and related formulae is dissolved in a buffered sterile saline

injectable aqueous medium to a concentration of approximately 5 mg/mL.
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Claims
1. A compound according to formula I:
R2
Rb
N N_ R°
A
RN @ T
N x—N |
wherein
X isOorS;

R denotes H, Hal, CF3, OCF3, CN, or NO,;
R? is H, A or Hal;

R? is H, A, Ar, or Het; provided that R? is not a benzo[1,3]dioxolyl group, or a phenyl
group being unsubstituted or substituted by at least one Methyl, F, Cl, OMe and/or
OEt, if R® is a methyl group;

RP is A, Ar, Het, OA, NHA, or NA,, Ar-alkyl, or Het-alkyl;
Hal isF, Cl,Brorl;

A is a branched or linear alkyl having 1 to 12 C-atoms, wherein one or more, preferably
1 to 7 H-atoms may be replaced by Hal, OR®, CN, CO,R?, cycloalkyl having 3 to 7 ring
carbon atoms, or N(R?), and wherein one or more, preferably 1 to 7 non-adjacent CH,-
groups may be replaced by O, NR® or S and/or by —CO-, -NR®*CO-, -CONR®-, NR*CO,-, -

()
NR*CONR?®-, -CH=CH-, -C=C-, groups, or ¥ or denotes cycloalkyl or

cycloalkylalkylen having 3-7 ring C atoms;

q is1,2,3,or4d



0\ N100.004 ---171 FO\ONN---?0.011---172F0\0ON1,1--<\ 11-2

10

15

20

25

30

245
Ar denotes a monocyclic or bicyclic, unsaturated or aromatic carbocyclic ring having 6 to
14 carbon atoms which may be unsubstituted or monosubstituted, disubstituted or

trisubstituted by a substitutent selected from R* and/or R;

Ar-alkyl denotes an aryl group linked to the rest of the molecule through a C,-C;; alkylen
chain, preferably C-Cg alkylen chain. Preferred Ar-alkyl are linked to the rest of the molecule

through a methylen or a ethylen group.

Het  denotes a monocyclic or bicyclic, saturated, unsaturated or aromatic heterocyclic ring
having 1 to 4 N, O and/or S atoms which may be unsubstituted or monosubstituted,
disubstituted or trisubstituted by a substitutent selected from R* and/or R% and wherein one

or more CH, groups may be replaced by —CO-

Het-alkyl denotes a group Het linked to the rest of the molecule through a C4-C42 alkylen
chain, preferably C4-C¢ alkylen chain. Preferred Het-alkyl are linked to the rest of the

molecule through a methylen or a ethylen group.

R* and R® are each independently selected from A, Hal, hydroxy, alkoxy, carboxy, carboxy-
alkyl, Perfluoro-alkyl, Perfluoro-alkoxy, acyl, alkylsulfonyl, sulfonyl, -802(R3)2, cyano, nitro,
amino, amido, alkyl optionally substituted by a carboxy, -N(R?),, -CO(NR?),, -OR®,
(NR®COR?, -CO;R?, -COR?, or Ar-alkyl or Het-alkyl both optionally substituted by A, Hal, an
acyl, alkylsulfonyl, carboxy, -N(R%),, -CON(R?®),, -OR®, (NR?*)COR?, -CO,R?, -COR?, -

1
SO,N(R?),, -SO.alkyl, NR*SO,alkyl, NR*SO,alkyl, O~( )‘4, or C4-Csalkyl;
R® is Hor A;

and pharmaceutically acceptable derivatives, solvates, tautomers, salts and sterecisomers

thereof, including mixtures thereof in all ratios.

2. Compounds of Furmula IA, IB, IC, ID, IE, IF and IG
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wherein T is Het-alkyl, A, SO;Me, R* or R® and wherein X, R?, R°, R', R? R* R®are as
defined in claim 1,

5
and pharmaceutically acceptable derivatives, solvates, tautomers, salts and stereoisomers
thereof, including mixtures thereof in all ratios.
3. Compounds of Formula | according to claim 1 or 2 wherein Het is selected from the
10 following groups:
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Wherein R, R* and R® are as defined above.

4. Compounds according to claims 1 or 2 wherein R* and R® are selected from the following

groups:

Hal, C4-Cgalkyl, -CF3, -(CH2);OR?, -(CH,),COOR?, -SO,Me, -SO,N(R?),, -COR?, -CO(NR?),, -
(CH,),.COOBU, ~(CH,)aN(R?)z, ~(CH2),OH, -(CH2),N(R?)(CH,),OR?, -
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5 wherein n and p are independently from one other 0, 1, 2, 3 or 4 and R® is as defined in

claim1.

5. Compounds according to any one of claims 1 or 2 selected from the following group:
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0.742 --- Example 179: Animal models evaluating the in vivo efficacy of S1P agonists Model of S1P
agonists-induced lymphopenia in mice 5Female C57BL/6 mice (Elevage Janvier) (8 week old) receive
S1P agonists by oral route. Blood is sampled in hepayinized (100 lll/kg, ip) mice by intracardiac or
retroorbital puncture under isoflurane anesthesia 2 to 120 hrs after drug treatment. The white blood cells
(lymphocytes and neutrophils) are counted using a Beckman/Coulter counter. The quality of blood
sampling is assessed by counting erythocytes and platelets. 10Compounds of Formula (1) are tested
according to the above assay and have an ED500f [&ss than 100 mg/kg, more preferable below 50 mg/kg
at 24 hours. Model of MOG-induced Experimental Autoimmune Encephalomyelytis (EAE) in mice 15EAE
was induced in 9 weeks old female mice (C57 B, Elevage Janvier) by an immunization against MOG.
The mice received Pertussis toxin (Alexis, 300 g/mouse in 200 pl of PBS) by ip route and 100 pl of an
emulsion containing MOG35-55 peptide (NeoMPS, 200 pg/mouse), Mycobacterium Tuberculosis (0.25
mg/mouse) in Complete Freund's Adjuvant (DI by subcutaneous injection into the back. Two days
later an additional 241 injection of Pertussis toxin(Alexis, 3Qf) ng/mouse in 200 pl of PBS) was done by
ip route. After EAE induction, mice were weighed daily and the neurological impairment was quantified
using a 15-points clinical scale assessing the paralysi #l, hind limbs and fore limbs), the incontinency
and the death. 5Clinical score 1- Tail - Score =0 Ano mouse holds its tail erect when moving. -
Score = 1If the extremity of the tail is flaccid Withjt//eQdency to fall. - Score = 2If the tail is completely

flaccid and drags on the table. 10
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2- Hind limbs - Score = 0 A normal mouse has an energetic walk and doesn't drag his paws. - Score =
1Either one of the following tests is positive:  -a- Flip test: while holding the tail between thumb and
index finger, flip the animal 150n his back and obsepyg the time it takes to right itself. A healthy mouse will
turn itself immediately. A delay suggests hind-limb weakness. -b- Place the mouse on the wire cage top
and observe as it crosses from one side to the other.FIf one or both limbs frequently slip between the bars
we consider that there is a partial paralysis. 20- Score Score =3 - Score = 4 25moving. Both
previous tests are positive. One or both hind limbs sHbw signs of paralysis but some movements are
preserved; for example: the animal can grasp and fiold on to the underside of the wire cage top for a short
moment before letting go When both hind legs @ré paralyzed and the mouse drags them when 3- Fore
limbs: - Score = 0 A normal mouse uses his fr aws actively for grasping and walking and holds his
head erect. 30- Score = 1Walking is possible but difficult due to a weakness in one or both of the paws,
for example, the front paws are considered wea en the mouse has difficulty grasping the underside of
the wire top cage. Another sign of weakness is head drooplng - Score = 2 When one forelimb is
paralyzed (impossibility to grasp and the mouse 35turns around the paralyzed limb). At this time the head
has also lost much of its muscle tone. - Score = 3 Mo@annot move, and food and water are
unattainable. N
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242 4- Bladder: Score = OA normal mouse has full control of his bladder. Score = 1A mouse is
considered incontinent when his lower body is soaked with 5urine. 5- Death: Score = 15 10The final
score for each animal is determined by the additiongf-ll the above-mentioned categories. The maximum
score for live animals is 10. At day 12 (first signs of paralysis) the mice were stratified in experimental
groups (n = 10) according to the clinical score and therbody weight loss. The semi-curative treatment
15started at day 14. Example 180: Preparation of a heutical formulation Formulation 1 - Tablets
A compound of formula | and related formulae is #dmixectas a dry powder with a dry gelatin 20 binder in
an approximate 1:2 weight ratio. A minor amoynt of magnesium stearate is added as a lubricant. The
mlxture is formed into 240-270 mg tablets (8Q\,490,5ng of active compound according to the invention per
compound of formula | and related formulae is

an approximate 1:1 weight ratio. The mixture is filled into

admixed as a dry powder with a starch dilu
250 mg capsules (125 mg of active compoun
Liquid 30A compound of formula | and related formulae (1250 ng), sucrose (1.75 g) and xanthan gum (4
mg) are blended, passed through a No. 10 mesh U.S. sieve, and then mixed with a previously prepared
solution of microcrystalline cellulose and sodium carboxymethyl cellulose (11:89, 50 mg) in water. Sodium
benzoate (10 mg), flavor, and color are diluted with W&dded with stirring. Sufficient water is then

added to produce a total volume of 5 35 mL. Formu']I ation 4 = Tablets
F

13;

14;
F
Ne
N7
N:X—Q,O
5 AN
[
15;



243 A compound of formula | and related formulae is admixed as a dry powder with a dry gelatin binder in
an approximate 1:2 weight ratio. A minor amount of magnesium stearate is added as a lubricant. The
mixture is formed into 450-900 mg tablets (150-30048g of active compound according to the invention) in
a tablet press. Formulation 5- Injection A compound of formula | and related formulae is dissolved in a
buffered sterile saline injectable aqueous medium to a cencentration of approximately 5 mg/mL. 244
Claims 1.A compound according to formula I: whereig XS; denotes H, Hal, CF3, OCF3, CN, or
NO2; R2is H, A or Hal; 15IRis H, A, Ar, or Het; provided\that IR' is not a benzo[1,3]dioxolylgroup, or a
phenyl group being unsubstituted or substituted by st one Methyl, F, Cl, OMe and/or OEt, if Rb is a
methyl group; Rbis A, Ar, Het, OA, NHA, or NA2, At-alkyl, or Het-alkyl; 20 Halis F, ClI, Br or I; Ais a
branched or linear alkyl having 1 to 12 C s, wherein one or more, preferably 1 to 7 H-atoms may
be replaced by Hal, OR3, CN, CO2R3, cyeloalkyl having 3 to 7 ring 25carbon atoms, or N(R3)2 and
wherein one or more, preferably 1 to 7 non-adjacent CH2- groups may be replaced by 0, NR3 or S and/or
by -CO-, -NR3CO0-, -CONR3-, NR3CO2-, - NR3CONR3-, -(./aH:CH-, -GEC-, groups, or cycloalkylalkylen

having 3-7 ring C atoms;
N
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, or denotes cycloalkyl or 245 Ardenotes a monocyclic or bicyclic, unsaturated or aromatic carbocyclic
ring having 6 to 14 carbon atoms which may be unsubstituted or monosubstituted, disubstituted or
trisubstituted by a substitutent selected from R4 and/gg RS5; SAr-alkyl denotes an aryl group linked to the
rest of the molecule through a C1-C12alkylen chain, preferably C1-C6alkylen chain. Preferred Ar-alkyl are
linked to the rest of the molecule through a methylenror a.ethylen group. Hetdenotes a monocyclic or
bicyclic, saturated, unsaturated or aromatic heterogy 10having 1 to 4 N, 0 and/or S atoms which
may be unsubstituted or monosubstituted, disubstituted or trisubstituted by a substitutent selected from
be replaced by -CO- Het-alkyl denotes a
group Het linked to the rest of the molecule th C12 alkylen 15chain, preferably C1-C6alkylen
chain. Preferred Het-alkyl are linked to the rest'of the molecule through a methylen or a ethylen group. R4
and R5 are each independently selected frorﬁn A/JHal, hydroxy, alkoxy, carboxy, carboxyalkyl,
Perfluoro-alkyl, Perfluoro-alkoxy, acyl, alkylsulf sulfonyl, -502(R3)2, cyano, nitro, 20amino, amido,
alkyl optionally substituted by a carboxy, -N(R3)2;-CO(NR3)22:-0R3, (NR3)CORS3, -002R3, -COR3, or
Ar-alkyl or Het-alkyl both optionally substituted by A, Hal, an acyl, alkylsulfonyl, carboxy, -N(R3)2,
-CON(R3)2, -0R3, (NR3)COR3, -002R3, -COR3, - 1 2N(R3)2, -S02alkyl, NR3S02alkyl,
NR3S02alkyl,0 (, or C1-C6alkyl; 25R3is H or A; and aceutically acceptable derivatives, solvates,
tautomers, salts and stereoisomers thereof, in%tures thereof in all ratios. 302.Compounds of

\

Furmula IA, IB, IC, ID, 1E, IF and IG
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246 5 IB; IC; 247 1G wherein T is Het-alkyl, A, SO2Me, R4 or R5 and wherein X, IR, Rb, R1, R2, R4,
R5are as defined in claim 1, 5 and pharmaceutically acceptable derivatives, solvates, tautomers, salts
and stereoisomers thereof, including mixtures theregidn all ratios. 3. Compounds of Formula |
according to claim 1 or 2 wherein Het is selected from the 10following groups:  C-)
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-N NR Wherein R3, R4 and R5 are as defined above. 54. Compounds according to claims 1 or 2
wherein R4 and R5 are selected from the following groups: Hal, Cl-Cnalkyl, -CF3, -(CH2)nOR3,
-(CH2)nCOOR3, -S02Me, -SO2N(R3)2, -COR3, -C¥NR3)2, - (CH2)nCOOtBuU, -(CH2)NN(R3)2,
-(CH2)n0OH, -(CH2)nN(R3)(CH2)pOR3, - 250 (CH2)nN(R3)(CH2)pCOOR3, -NHCOR3, NHSO2R3, OH
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N, ,"N.;:;\'*?_-N, CO2H HO2CO On ,CO2H ,'OH,HO 5wherein n and p are independently from one other
0,1, 2,3 or4 and R3 is as defined in claim 1. 5.Compounds according to any one of claims 1 or 2
selected from the following group: 10 1; 2; 251 53, 4,
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and pharmaceutically acceptable derivatives, solvates, tautomers, salts and stereoisomers thereof,
including mixtures thereof in all ratios. 6. A pharmaceutical composition comprising at least one
compound according to claims 5 1 to 5 and/or phargggeutically usable derivatives, tautomers, salts,
solvates and stereoisomers thereof, including mixtures thereof in all ratios, and optionally excipients
and/or adjuvants. 7. A pharmaceutic@l;@mposmon comprising at least one compound according to claims
10 1 to 5 and/or pharmaceutically us rivatives, taigtomers, salts, solvates and stereoisomers
thereof, including mixtures thereof in qfﬁj)ad% (Dg‘éf one further active ingredient. 8. A kit
comprising at least one compound acé“ordlng to S71 to 5 and/of235 pharmaceutically usable
derivatives, tautomers, salts, solvates and stereoisomers thereof, including mixtures thereof in all ratios,
and at least one further active ingredient. 9. Use of compounds of formula !according to claim 1 and
pharmaceutically acceptable derivatives, solvates, tautomers, salts and stereoisomers thereof, including
mixtures thereof 20 in all ratios as a medjcament. 10. Use of compounds according to claim 9, and
pharmaceutically usable derivatives,@ﬁs {@utomers solvates and stereoisomers thereof, including
mixtures thereof in all ratios, 283 for reparation of a medicament for the treatment and/or
prophylaxis of an immunerogulatory abg%w—%m 11. Use according to claim 9, wherein the
immunoregulatory abnormality is an 5 gu irﬂmér@g/\nqnic inflamepatory disease selected from the
group consisting of: systemic lupus erythematosis, efironic rheumatoid arthritis, type | diabetes mellitus,
inflammatory bowel disease, biliary cirrhosis, uveitis, multiple sclerosis, amyotrophic lateral sclerosis
(ALS), Crohn's disease, ulcerative colitis, bullous pemphigoid, sarcoidosis, psoriasis, autoimmune
myositis, Wegener's granulomatosis, ichthyosis, Graves ophthalmopathy, 10 asthma, bone marrow or
organ transplant rejection or graft-v s Jnost disease. 12. A process for the preparation of compounds
of formula | according to any one of clai to 5, comprising the step of reacting compounds of formula Il
Ra H2N OH in the presence or abse@gq} nd’a L coupling agent, in a suitable solvent, heating at
an elevated temperature with the possible use 0 owave radiatit9, to obtain the compound of formula
I; 13. The process according to claim 12, wherein the solvent is chosen from a polar or apolar solvent
selected from MeCN, THF, DMF, DCM, toluene or a mixture of them.
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14. Compounds of formula | according to claims 1 to 5 having a EC50 in GIP S for the binding to the S1
P1 receptor of less than 5 pM.
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and pharmaceutically acceptable derivatives, solvates, tautomers, salts and stereoisomers

thereof, including mixtures thereof in all ratios.

6. A pharmaceutical composition comprising at least one compound according to claims
1 to 5 and/or pharmaceutically usable derivatives, tautomers, salts, solvates and
stereoisomers thereof, including mixtures thereof in all ratios, and optionally excipients

and/or adjuvants.

7. A pharmaceutical composition comprising at least one compound according to claims
1 to 5 and/or pharmaceutically usable derivatives, tautomers, salts, solvates and
stereoisomers thereof, including mixtures thereof in all ratios, and at least one further active

ingredient.

8. A kit comprising at least one compound according to claims 1 to 5 and/or
pharmaceutically usable derivatives, tautomers, salts, solvates and stereoisomers thereof,

including mixtures thereof in all ratios, and at least one further active ingredient.

9. Use of compounds of formula | according to claim 1 and pharmaceutically acceptable
derivatives, solvates, tautomers, salts and stereoisomers thereof, including mixtures thereof

in all ratios as a medicament.

10. Use of compounds according to claim 9, and pharmaceutically usable derivatives,

salts, tautomers, solvates and sterecisomers thereof, including mixtures thereof in all ratios,
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for the preparation of a medicament for the treatment and/or prophylaxis of an
immunerogulatory abnomality.

11. Use according to claim 9, wherein the immunoregulatory abnormality is an
autoimmune or chronic inflammatory disease selected from the group consisting of: systemic
lupus erythematosis, chronic rheumatoid arthritis, type | diabetes mellitus, inflammatory
bowel disease, biliary cirrhosis, uveitis, multiple sclerosis, amyotrophic lateral sclerosis
(ALS), Crohn’s disease, ulcerative colitis, bullous pemphigoid, sarcoidosis, psoriasis,
autoimmune myositis, Wegener’s granulomatosis, ichthyosis, Graves ophthalmopathy,
asthma, bone marrow or organ transplant rejection or graft-versus-host disease.

12. A process for the preparation of compounds of formula | according to any one of
claim 1 to 5, comprising the step of reacting compounds of formula ||

(N

with compounds of formula Il or of formula V

0
(i) (V)
in the presence or absence of a base and a coupling agent, in a suitable solvent, heating at
an elevated temperature with the possible use of Microwave radiation, to obtain the

compound of formula [;
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13.  The process according to claim 12, wherein the solvent is chosen from a polar or
apolar solvent selected from MeCN, THF, DMF, DCM, toluene or a mixture of them.

5 14.  Compounds of formula | according to claims 1 to 5 having a EC50 in GTP S for the
binding to the S1P1 receptor of less than 5 uM.





