OXADI AZOLE DERI VATI VES ACTI VE ON SPHI NGOSI NE- 1- PHOSPHATE ( SI P) The
present invention relates to novel oxadi azol e derivatives having

phar macolwgize@losertsi vity, processes for their preparati egl/Erba@smemest i cal
conpositions containing S5themand their use in the treatnent of various

di sorders. Sphingosine 1-phosphate (S1P) is a bioactive |ipid nediator
formed by OXeDpZOEhDERNATIVESHC HWEIONgSPHINGOSINDNHIRHOSPHATEI(82BEs and i s
found in high levels in the blood. It is produced and secreted by a number
of cell t%&pges' ncl udi ng those of 10 hematopoietic origin such as platelets

and nast etiiayRstign eelatgp ta noye! gxagliggolecirivebvesheyingphepgnacaRgichez and
Ha 2004, aétw@?' bro@b@é‘e‘%ef&9cﬂel9]ﬁéparéﬁonh%aﬁn%(ﬂ@céla&gﬁp&ftlohkOédhgahﬁﬁé

actions, including regulation proliferation, differentiation,

moti |12y, theasend keir §a¢ indhe tr&ﬁtﬂ“%?f WW%H'S@qur%f | ammatory cells and

pl atel ets (Pyne and Pyne 2000, BiochemJ. 349: 385). Five subtypes of S1P
responsi ve receptor have 15 been described, S1P1 (Edg- 1) S1P2 (Edg-5),

S1P3 (EdgSBhingsine -perfrbfte 4RHF)SiPz (%3'8‘7 “H“br’ﬁ?ﬁ@t% formed B dhes. protein

coupl ed epggpRBHiIatbN GF E&ﬁﬁ@wdea&y %1‘1 irdRBR e fiBsky aRd id BGEPINHiSHh (FBMdNn et al

2002 Phar macol ogi cal Revi ews Sanchez and H a 2004 J Cel |l ul ar

Bi ocheni stheyblo 'blfaroduméﬁdaiep@é%bba§umb@woap$'f @P%t'”‘é‘l’d"’r‘ﬂ?msépﬁr essi on,

Wi th ﬁiplh&ng@PBEtla\‘oﬁlﬁlhkl}%ﬁpefse§|§%¢ets %ﬂaﬁ’%@@fﬂfe%%@ﬁ'arﬁ&o?& éwm@bm gicknd
hemat opoi eti c tissues rimarily in brain d To a | ower degree in

spl een. TREGMSATGHEA)- 271184 SHancerento SiEndne el @ ?ﬁhStT‘e%%ﬁ)o”B?%ﬁﬂv'ée

variety Ofan?boéfo(gb@@ha"&QHBQ@SIQ&U&IK@ YEg@asbnbrcalOfIidrAAE AeenBARIMNY Si ca
Acta 1582 Sanchez and H a , Cel l ul ar Bi ochem 92: 913 25Pr oposed

Col 65T or Moy Spseuladzalinn g divatin @nyiﬁweytp@/ selgend dlatelgls BypoRNGe

i nduct | 0”#’%@90@9393|@<Eheﬁ{‘9 @ié 938t5§ FQ\Vb §lﬁt§i¥’éé%%f' &P F@pbﬁsu&@?&%ﬂto@mﬂv@oet z!
2005 Nat Rev ept or have been used

ina ‘rﬁmbé?erbf’e%ﬁﬂbsﬂ nﬁuﬁé (Eﬂaﬂﬁ r%‘rPs%)l(%ﬁ’ﬂ ab &W%&ﬁ%@ S &dorfic Padi ng

Exper i menkaps Ad QB 5@@\“%0@% otbinScdubRB)entBiielia dHferdMiatib® geRéluce the
severity of tﬁg S?nduce nsjE!asease 30 [ rlnnkrragﬁ e% al 2|00 5 C'a2|77 21453;

Fuj i no et fanilyeeseptosh riacd iRl 2347 Frfpﬁsmasg'egl?@ﬁ Repayrs &t %ﬁ Sashez and
Neur oi mupel 356 J;Oéeud%%umbh&ﬁ.s@;b Q;_Ogﬂs)J TiBGN ﬁ%%@gtokmgb\nw.f?&em Thi s

activity is reported to be nedi ated the effect of S1P1 agonists on
| ynphocyt BRNA RIPESSIOR: t%%@dﬁﬁ%é’efrsgnwe‘é)ys%x@?ﬁssqq edf ﬁén?xﬁfxﬁsﬁd SeP1

agoni g4 s bidSahd! hehRitcRse Siskaéd @Rd a81HsY BRMARIY iR Sordint Shd t& eCRAGAT Y
| ynphoi d 350rgans such_as the | ynph nodes, 1 nducing a reversible peripheral

I yrrphopoeﬂi?%ei3 i eieenal ThRyRiang! ('@Jﬁiif@éergﬁu%etﬁgf% ProfeinsiRROMOtR 2 Yaitrts 037,

Forrest ebf Blblogfi8f rekpodtar (ﬂ'(ﬁ’tﬂ@bncEHPa Pb6s BRAAem8: BiophycLAcEl 158204 JBC
279: 13839%§§Publ i shed data agoni sts gcsa#j%ests t hat ‘compound treat ment

i nduces | chee aph dliszedd, N&%‘HP@B'@P@% ¢el | surface via internalisation
(Galer and Goetz! 2004 FASEB J 18:551; Matioubian et al 2004 Nature

427:355; Jo et al 2005 ChemBiol 12:703) and it is this 5 reduction of Si
P1 re%%pt Brorsged rrlgsefE ethesSHRT clecerRift iMdiceyMRNOCKHE FatitEng-oRViefinrovenent

of T cell mdliEmdupBrdsyiBRunBadRstshGCKnddMdlial E8IsRBSEh 8hd @Bzl 2005 Nat
Rev Immunol. 5:560). Agonists of the S1P1 receptor have been used in a number of
autoimmune and transplantation animal models, including Experimental Autoimmune
Encephalomelitis (EAE) models of MS, to reduce the severity of the induced disease

30 (Brinkman et al 2003 JBC 277:21453; Fujino et al 2003 J Pharmacol Exp Ther
305:70; Webb et al 2004 J Neuroimmunol 153:108; Rausch et al 2004 J Magn Reson
Imaging 20:16). This activity is reported to be mediated by the effect of S1P1
agonists on lymphocyte circulation through the lymph system. Treatment with S1P1
agonists results in the sequestration of lymphocytes within secondary lymphoid

35 organs such as the lymph nodes, inducing a reversible peripheral lymphopoenia in
animal models (Chiba et al 1998, J Immunology 160:5037, Forrest et al 2004 J



S1P1 gene del eti on causes enbryonic lethality. Experinents to exam ne the
role of the S1P1l receptor in |ynphocyte mgration and trafficking have

i ncl uded wbeoadspt2dive 10 transfer of |abelled S1P1 defi ecemP20080619%3 i nto
irradiated wild type mce. These cells shovved a reduced egress from

secondary _| hoi d organs (Matloubian et al 2004 Nature 427:355 Si Pl has
2l so beenPAEEIACBLEKT @9 wSenavAhel ?'ép%elﬁp 379RE38h PybliRhedida&hot Al | ende

et 15 al 3§8histd RdgatdihaBbaragouridneRirhen iRduddl |05 tEé’@EBMede%ter‘&ﬁa Wth

respect to thi s endot hel i al action, S1P1 agonists been reported to
have an effee€el sHTAGH VR dnemplisaion o§Ealenandh Cral l?@oéo'r:’/f@'f-%u%ﬂr?g%ﬁ@ arole

i n nodul apMangubisiEng 2@03Wa¢1ﬁ‘é$27%56’h@él0é]|2805 GhéhhS@igl 20D NG i9%his he
endot hel i al st rongl 'ntg)at es’ rrphatl c sinuses which drain the | ¥

nodes and §UElRMPT PIR H%%%PE% %mﬂgnq P@is whigh centribgies tonNge requaiion & ogy
6:1228) . memgmmq%anerr@ﬁﬁhwmmég%aazw@@e(bﬂd%m&%aw6 A) has been

shown to reduce circulating |ynphocytes in animals and nan, have di sease
nmodul ating activity in animal nodels of immune disorders and reduce

rem ssi ongARy @8né AelcBbRREISE hRoryEME tdthdNgy. M*béﬂlrﬁblﬂs$§|e%rﬁﬁﬂe&hé Bsle kman et
al 2002 JBC 277: 21453, Mandal a et al 2002 Sci|ence 29 ., Fujing et al

2003 J Philelol wesPiani ERWWE’H&%E“O‘W@Pé'ﬁ’gﬁ*inei‘aﬁ?)ﬁwﬁ@%éhe #Hkeran et al

2004 fgrer trélaé?eﬁjofTé@élléﬂ|SilfFi1addfl@iént4T HRIDintd\eRiaiRdd alid %@%@e Newlsei ggiginol ogy
153: 108, Morris et al 2005 EurJ I nmmunol 35:3570, Chiba 2005 Pharnacol ogy

and Ther apM§%a ra@ised eresRAFam S@?""é’@%bﬁ@“"’ﬁr%[ﬂ%'ﬂﬂ dYitlouPigh ei@l 2894079,
Kappos et Nalur@@@63dw Eng J Medi ci ne 335:1124). This conpound is a prodrug
that is phosphorylated in vivo by sphingosine kinases to give a nol ecul e
that has agonist activity at the Si Pl1, Si P3, 51P4 and S1P5 receptors.

A ini cal st1pdlhg§ai@@\b@eﬁiag@rm%araab%dntehaéthélraqeaélrraﬁétuowrhéulﬂu‘éﬁzﬁzuern@étéltts in
bradycardia in the first 24 hours of treatpent (Ka et al 2006 New Eng J

Medi cihe 334208150 36%@'%%@88@@&%% Pe0] ﬁ6§5ﬁtJ { qg‘éﬁ)d\d\éthtr&sa%ﬁ?sm at

t he 51P3 ffﬁ@@ﬁa&hehép%‘éﬁ&m 0$'1Fa1 ralgahgtrs ®dveCBédn b@}ﬁﬂ@d&@dh@@ s leffesped i ment s.
These include th Ese of Si knock- ut aninmals which, unlike wild type

mce, do K6RSe ¢ pofes Wi ?I)F&%Yr B8 £OPBIPLIG 1Ry 2FPle7 PomedHRING IPRHMSN and

t he use ofis&LBls. ST FeC hih¥fists OCERBEAES closilgeofetheabndiikkliaBispomepnjates& oivedi ci nal
Chem stry, Le ters 14: 3501, Sanpa et al 2004 JBC 27?ym§?1839 Kog/ssa}kh et al

2005 Amer |y atic Ei*Pﬁ??ésd’VI%{?h gliqlrbt[l?egyrg@?g?ode\? and prevent ocyte egr Wei
20  wtal 2005, Nat. Immunology 6:1228).

The immunosuppressive compound FTY720 (JP11080026-A) has been shown to
reduce circulating lymphocytes in animals and man, have disease modulating activity
in animal models of immune disorders and reduce remission rates in relapsing
25  remitting Multiple Sclerosis (Brinkman et al 2002 JBC 277:21453, Mandala et al 2002
Science 296:346, Fujino et al 2003 J Pharmacology and Experimental Therapeutics
305:45658, Brinkman et al 2004 American J Transplantation 4:1019, Webb et al
2004 J Neuroimmunology 153:108, Morris et al 2005 Eurd Immunol 35:3570, Chiba
2005 Pharmacology and Therapeutics 108:308, Kahan et al 2003, Transplantation
30 76:1079, Kappos et al 2006 New Eng J Medicine 335:1124). This compound is a
prodrug that is phosphorylated in vivo by sphingosine kinases to give a molecule that
has agonist activity at the S1P1, S1P3, S1P4 and S1P5 receptors. Clinical studies
have demonstrated that treatment with FTY720 results in bradycardia in the first 24
hours of treatment (Kappos et al 2006 New Eng J Medicine 335:1124). The
35 bradycardia is thought to be due to agonism at the S1P3 receptor, based on a

number of cell based and animal experiments. These include the use of S1P3 knock-



Hence, there is a need for Si Pl receptor agonist conmpounds with
selectivity over Si P3 which m ght be expected to show a reduced tendency
t o i nducewbnragyosardi a. The foll owi ng patent applicati on®CuEPeo0sloe7963

oxadi azol e derivatives as Si Pi agonists: 10 WO03/105771, W05/ 058848,
W)06/047195 W)O6/ 100633, W06/115188, WO06/ 131336, WO07/024922 and
W07/ 116866 2nfRa vam'%vunhlge Wad drpe ’&ﬁﬁl A2 A0} geropiwls pradycardia following

t et rahydr pwmbamlmgmého@éa@hﬂaezgé@oﬂlsnPv%le\tmfe &SR dE @agRtaral @goam sts:
W06/ 064757 W06/ 001463, W04/ 113330. 15 A structur aII}/ novel class of

conpounds BioEganisy & eMadicipan Fhamist deliorsdd4:350dni 2aneace! 1#e 26418 % cept or .

The preseptg:t 83N KopAkk BEAISIOE AnfdrRMh J FarsprapeHiol S: 52fgz)forrml a (l) or a
20phar maceutical ly acceptable salt thereof thereof: A is phenyl or a 5

or 6-menber ed het eroaryl ring; IR, is up to two substituents

i ndependepkhye, 36ér@GE &0ndddofdr fmlpag@aeptg( Ag&ﬁsald@%bun@mt%@etw@rmk kyl,
cyano, C(1 3 f1 uor oal koxy ).al kyl and q%)ec ycl oal ky 'S hydrogen

hal ogen oPT i‘ﬂ‘éﬂhI{V'Eht@?@%@Fjé‘éﬁ%"’ﬁﬁ%ﬁcﬁﬁée nEhie 'F%‘qud?/(ﬁ%ar 30
2009/ 080724PCT/ EP2008/ 067963

The following patent applications describe oxadiazole derivatives as S1P1 agonists:
10  WO03/105771, WOO05/058848, WO06/047195, WO06/100633, WO06/115188,
WO06/131336, WO07/024922 and WO07/116866.

The following patent applications describe tetrahydroisoquinolinyl-oxadiazole

derivatives as S1P receptor agonists: WO06/064757, WO06/001463, WO04/113330.
15

A structurally novel class of compounds has now been found which provides

agonists of the S1P1 receptor.

The present invention therefore provides compounds of formula () or a

20  pharmaceutically acceptable salt thereof thereof:

@\(O\N
\ /
NSO

R (1)

A'is phenyl or a § or 6-membered heteroaryl ring;

Ry is up to two substituents independently selected from halogen, Ci.zalkoxy, C.
25  gfluoroalkyl, cyano, C.sfluoroalkoxy, C.galkyl and C.eycycloalkyl;

R is hydrogen, halogen or C4jalkyl;

B is selected from one of the following:



(b) R3 is hydrogen, Co.3)al kyl or (CF12)1-3CQ2H; 54 is hydrogen or

Co_3)al kyl; when R2 or Rzt is alkyl it may be optionally interrupted by
oxygen. 5SwOroewvmsoeabodi nent of the invention, A is phenpCI/ERe@805796R, 1S up
to two substituents independently selected fromchloro, isopropoxy, and
cyano; and/or 10R2 is hydrogen; and/or Bis (a); and/or 53 is hydrogen,

met hyl or (CH2)1-3 : d/or 54 ogen. 15A. enyl; IR is upto
two substituents indgpendegntly selected f[romchloro,| i sopropoxy, and cyano;
R2 is hydrogen or | _NRB is (a):
R R/ NR NR
4 4 R4 3
(@) (b) (c)

Rs is hydrogen, Ci.sjalkyl or (CH;)1.5COH;
R, is hydrogen or Calkyl;

when R; or R, is alkyl it may be optionally interrupted by oxygen.

In one embodiment of the invention,
A is phenyl; and/or
Ry is up to two substituents independently selected from chloro, isopropoxy, and
cyano; and/or
10  Ryis hydrogen; and/or
B is (a); and/or
Rsis hydrogen, methyl or (CH,),.3CO,H; and/or
R4 is hydrogen.

15  Alis phenyl;
Ry is up to two substituents independently selected from chloro, isopropoxy, and
cyano;
R;is hydrogen or methyl ;
B is (a);
20  Rsis hydrogen, methyl or (CH,);3CO,H;
R, is hydrogen.

In one embodiment A is phenyl. In another embodiment A is 3,4-disubstituted phenyl.

25 In one embodiment R, is two substituents one of which is C.sjalkoxy, the other
selected from halogen or cyano. In another embodiment R, is two substituents, one
of which is isopropoxy and the other is selected from chloro or cyano. In another
embodiment R, is two substituents selected from chloro, isopropoxy and cyano. In
another embodiment R4 is chloro and isopropoxy. In a further embodiment R is

30  chloro at the 3-position and isopropoxy at the 4-position when A is phenyl. In another
embodiment R, is isopropoxy and cyano. In a further embodiment R, is cyano at the

3-position and isopropoxy at the 4-position when A is phenyl.



2053 i s hydrogen, nethyl or (CH2)1 3002H, 54 is hydrogen. In one enbodi nent
A is phenyl. In another enbodinment Ais 3,4-disubstituted phenyl. 25In one
enbodi mrerwORDOY®S0T2W0 substituents one of which is C(1_3parkrzgo8/0619e3 ot her
sel ected from hal ogen or cyano. In another enbodinent RL is two
substituents, one of which is isopropoxy and the other is selected from
chloro or cyano. In another enbodinent R is two substituents selected from

chl oro, | sogHeORABNIRBEL RYigR rofén anakiegr embodinment R is chloro and
i sopropoxy. In a further enbodinent Ri is 30 chloro at the 3-position and

i sopropoxy at the 4-position when A is phenyl. In another enbodinment R is
| SOpr opoxih gitterfydiément® @ (Art her enbodi ment R is cyano at the 3-position
and i sopropoxy at the 4-position when Ais phenyl. In one enbodinent R2 is

hydroge&n or methyl. In one enbodi onent B is (a). 5 In one enbodinent R3 is
hydr ogen, |n@idwthb&iimefH)id hpdiagéh, méth@re (@hpdarent R4 is hydrogen. 10The

term"alkyl" as a group or part of a group e.g. al koxy or hydroxyal kyl
refers to a straight or branched al kyl group in all isoneric forns. The

term " C(I B o énfbodimehte’ Ss hpdragerd! Kyl group, as defined above, containing
at least 1, and at nost 6 carbon atons Exanpl es of such al kyl groups

include methyl, ethyl, propyl, iso-propyl, n-butyl, isobutyl, sec-butyl, or
tert-put yirhe RfaMIKGB a8fa eGP orbK@%Y a@rOMPS.gi BIkbXOS WRERGAKY! réfeed ROXY,

pr opoxy, i So- ropogéi bUtOXéJ I SO- but oxy, _sec-butoxy and tert-butoxy.

Sui t abl e gyt AryanRy iyl &igpR I Ak ISQEETIE JAMSpr BRIAM Cyrest ANt SATers to

cycl opent %h afkigpdgroMs, sh@efinkd above, containing at least 1, and at most 6 carbon atoms
Examples of such alkyl groups include methyl, ethyl, propyl, iso-propyl, n-butyl, iso-
butyl, sec-butyl, or tert-butyl. Examples of such alkoxy groups include methoxy,

15  ethoxy, propoxy, iso-propoxy, butoxy, iso-butoxy, sec-butoxy and fert-butoxy.

Suitable Cggcycloalkyl groups include cyclopropyl, cyclobutyl, cyclopentyl and

cyclohexyl.

20  As used herein, the term “halogen” refers to fluorine (F), chlorine (Cl), bromine (Br),
or iodine (I) and the term “halo” refers to the halogen: fluoro (-F), chloro (-ClI),
bromo(-Br) and iodo(-I).

The term “heteroaryl” represents an unsaturated ring which comprises one or more
25  heteroatoms selected from O, N or S. Examples of 5 or 6 membered heteroaryl rings
include pyrrolyl, triazolyl, thiadiazolyl, tetrazolyl, imidazolyl, pyrazolyl, isothiazolyl,
thiazolyl, isoxazolyl, oxazolyl, oxadiazolyl, furazanyl, furanyl, thienyl, pyridyl,

pyrimidinyl, pyrazinyl, pyridazinyl and triazinyl.

30 In certain of the compounds of formula (I), dependent upon the nature of the
substituent there are chiral carbon atoms and therefore compounds of formula (l)
may exist as sterecisomers. The invention extends to all optical isomers such as
stereocisomeric forms of the compounds of formula (l) including enantiomers,
diastereocisomers and mixtures thereof, such as racemates. The different

35  stereoisomeric forms may be separated or resolved one from the other by



20As used herein, the term"hal ogen” refers to fluorine (F), chlorine (d),
bromne (Br), or iodine (I) and the term"halo" refers to the hal ogen:
fluoro (-wW20edisor2e (-Cl ), brono(-Br) and iodo(-1). ThePCemeeilsdsmodaryl "
represents an unsaturat ed ri ng whi ch conpri ses one or nore 25 heteroatons

selected fromQ, N or S |l es of 5 or 6 nenbered heteroar I rings
i ncl ude p§PPENRnal tpethods ;ﬂr "2 hidhenaSomar, megt beaAbigmed iy gapienienal

pyrazol yl stetsRbRcmedridsymiteitzsyniHeses.s0xazol yl, oxazol yl oxadi azol yl,
furazanyl, furanyl, thienyl, pyridyl, pyrimdi nyI pyrazi nyl, pyridazinyl

and triazinyl. 30ln certain of the corrpounds of for mula (1), dependent upon

the natur @eﬂémtdﬁﬂwe%tih%duhu@Hére‘im@a’rﬁeﬁét% oiMduelta@ambA foneBhd dNsltd ber ef ore
corrpounds of formula (1) exi st as stereoisoners. The invention extends

to all opHPQ%?tOPQH}?éF@ '§¥Fd’ﬂ°%§”%‘%”éﬁ’%?%8‘ﬁ%ﬁ‘thta¥'t8wcB%Wmﬁhe conpounds of
formula (1) including enantioners, diastereoisoners and m xtures thereof,
such as racemates. The different 355tere0| soneric forns % be separated or

resol ved Brieundesipehibabesiiain sRmpusAy ehifedmantior eorieis boih aidic gnd BASIs soner

nmay be ob @uE@dn@&ha@QW@f&é et asARERRPS eEdrtairepvaRsyMEt i ¢ synt heses.
Certain o e conpounds herein can exist in various tautoneric forns and

it is to be 5understood that the invention enconpasses all such tautoneric

formsq0 | t Sisadie@hssRRE of thatingedtib@ibre: conpounds of the invention contain
bot h acidic and basic groups and nmay therefore exist as zwitterions at

certain pbH&43-abloro-A-Stmethyebydaxyirbanyls 1 2f4-oxadidzolrent)ileh34r e:
5- ( 5- { 3- cht@npdrdisbddinsRehy| et hypoxy] pheny11- 1, 2, 4- oxadi azol - 3-y1) -1, 2, 3, 4-
t et r ahydr oi soqui nol i ne
2-[ (1- et hyl et hypoxy] - 543- (1, 2, 3, 4-tetrahydro-5-i soqui nolinylyl, 2, 4- oxadi az
ol - 5- 15yPR{l@engibiiethyl)oxy]-5-[3-(1,2,3,4-tetrahydro-5-isoquinolinyl)-1,2,4-oxadiazol-5-
15 yllbenzonitrile

[5-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-3,4-dihydro-2(1 H)-
isoquinolinyl]acetic acid

20  3-[5-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-3,4-dihydro-
2(1H)-isoquinolinyl]propanoic acid

4-[5-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-3,4-dihydro-
2(1H)-isoquinolinyllbutanoic acid
25

2-[(1-methylethyl)oxy]-5-[3-(2-methyl-1,2,3,4-tetrahydro-5-isoquinolinyl)-1,2,4-
oxadiazol-5-yl]benzonitrile

[8-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-3,4-dihydro-2H-

30  chromen-4-yllacetic acid

3-[6-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-5-methyl-3,4-
dihydro-2(1H)-isoquinolinyl]propanoic acid

35  [6-(5-{3-Chloro-4-[(1-methylethyl)oxylphenyl}-1,2,4-oxadiazol-3-yl)-5-methyl-3,4-
dihydro-2(1H)-isoquinolinyl]acetic acid



[ 5- (5-{3-cyano-4-[ (1- et hyl et hypoxy] phenyl}-1, 2, 4- oxadi azol - 3-y1) - 3, 4-di hyd
ro-20 isoquinolinyl]acetic acid
203- [ 5- ( wWO20@ymnm44- [ ( 1- net hyl et hypoxy] phenyl) - 1, 2, 4- oratiER2@8/0879¢1) - 3, 4- d
I hydro- 2(1H)-isoquinolinyl]propanoic acid
445- (5-{3-cyanqo-4-[ (1- net hyl et hyl ) ox hen - oxadi azol - 1)-3,4-dih
ydr 0(2( 1§_|) 6+ (ééﬁ-&h}%&%ﬂgr?sh gﬁyﬂ)gxﬁm%l/g X02<ad|azol 3- -yl)-5-methyl-1 2 3, X )-

2- [ (1- et terlaaydryiBeqdiholPd3- (2- net hyl - 1, 2, 3, 4-t et r ahydr o- 5-i soqui nol i ny1) -1, 2
, 4- oxadi azol -5-yl ] benzonitrile
[ 8- (5-{3-Chl oro-4-[(1-nethyl et hyl )oxy] phenyl}-1, 2, 4- oxadi azol - 3-yl y3, 4-di hy
dro-2H 3Qﬁjl[|ﬂ€‘ﬁ9reﬂ1ﬁ/?b>}ﬁ-%e{31(§-n?&hﬁ-1 2,3,4-tetrahydro-6-isoquinolinyl)-1,2,4-
346 (5 {3-Ch] oro-4 1 nethylethypoxy]pheny{} 1, 2, 4- oxadi'azol - 3- y1) - 5- net hy
| - 5 di RAFoLPVERENZe8Hil® nol i nyl ] pr opanoi ¢ aci d
35[6 (5 {3-Chloro-4-[(1- nethylethyl)oxy]phenyl} 1, 2, 4- oxadi azol - 3-y1) - 5- net

hyl -3, 4- di hydro-2(1 I soqui nolinyl]acetic ac
6- (5-{3- S Gria- %qnef%mmy&tMMX P?ﬂ'vé}nl»%}“ %aé'a@'@zﬂ&?é&%hy@ 471) - 5- net hyl -

1,2,3,4- Hiﬁ?dr@@ﬂl‘l?is@@ﬂh’(bliﬁ?ﬂ]ddéﬁc acid

22 [ ( 1- Met hyl et hypoxy] - 543- (5-net hyl -1, 2, 3, 4-t et rahydr o- 6-i soqui nol i nyl)-1, 2
, 4- 50xadiazo| 5-yl ] benzonitrile
[ 6- (5td 3- c;[a(nb 4TRA méltr@néiwoowmhmwnyih &@abaéolcacwlsmhyl%zyl) 5- et hyl
-3,4- dihy é% F% i soqui nol in acetlc aci d
10346- ( 5- @y@? o SPQH”W@V' IRFP W%ﬂ?Q&y]phenyl) 1, 2, 4- oxadi azol - 3-y1) - 5- met
hyl - 3, 4-
or pharmaceutically acceptable salts thereof.
15 Pharmaceutically acceptable derivatives of compounds of formula (1) include

any pharmaceutically acceptable salt, ester or salt of such ester of a compound of
formula (l) which, upon administration to the recipient is capable of providing (directly

or indirectly) a compound of formula (I) or an active metabolite or residue thereof.

20  The compounds of formula (I) can form salts. It will be appreciated that for use in
medicine the salts of the compounds of formula (I) should be pharmaceutically
acceptable. Suitable pharmaceutically acceptable salts will be apparent to those
skilled in the art and include those described in J. Pharm. Sci., 1977, 66, 1-19, such
as acid addition salts formed with inorganic acids e.g. hydrochloric, hydrobromic,

25  sulfuric, nitric or phosphoric acid; and organic acids e.g. succinic, maleic, acetic,
fumaric, citric, tartaric, benzoic, p-toluenesulfonic, methanesulfonic or
naphthalenesulfonic acid. Certain of the compounds of formula (1) may form acid
addition salts with one or more equivalents of the acid. The present invention
includes within its scope all possible stoichiometric and non-stoichiometric forms.

30 Salts may also be prepared from pharmaceutically acceptable bases including
inorganic bases and organic bases. Salts derived from inorganic bases include
aluminum, ammonium, calcium, copper, ferric, ferrous, lithium, magnesium,
manganic salts, manganous, potassium, sodium, zinc, and the like. Salts derived
from pharmaceutically acceptable organic bases include salts of primary, secondary,

35 and tertiary amines; substituted amines including naturally occurring substituted

amines; and cyclic amines. Particular pharmaceutically acceptable organic bases



di hydr o- 2(1H) -i soqui nol i nyl ] propanoi c acid or pharmaceutically acceptable
salts thereof. 15Pharmaceutically acceptabl e derivatives of conpounds of
formul a (WP 20000180t any pharnmaceutically acceptabl e sal PCTEPR@8/060™63al t of
such ester of a conpound of formula (1) which, upon adm nistration to the
recipient is capable of praovidi ”%{é.n' rectly or indirectly) a conmpound of
formul a (INFIUGE a#r9xs velsidit&bol r ?@é‘f‘%}ueNt%é*‘%?yle%*m%d'%‘f?ﬁounds of

formul a ( bistHyR&imiher mZS@réﬁhiy‘lamhﬁoeVMdnbl bez%mﬁémynamﬁrﬁ;étﬁahat f ethaHsigmire, medi ci ne
the salts of t he conpounds of fornula shoul d be harmaceutlcally

accept abl &th y@ﬂ?@'é’ﬁ‘fr@ pN&FWﬁE@{RhO&%GH 9‘ %Eﬂ@'ﬁ?%?% Qﬁ‘Pf‘@'r\ﬁr |9lugasasB®ar ent to
those ski hisgdlné,n Hyhﬁhb%hﬁnéin%dpﬂﬁﬂylé@ﬁné h dleskdthP@dcdmind,, HOPRBIneSCI -

1977, 66, 1-19, such as acid addition sa ts formed with inor anlc aci ds
e.g. h@dr B@ﬁ'faéiniecp'pﬁ%?%m‘%?ﬁ'rte PoEReS: thFAOEOMIRE . tFipRYigMing, J4peiBYP®INgei d; and

or gani ¢ agipdspyRintine, Siﬁlﬁéhlyﬂﬂo()‘(ym%k%rﬁmo@@ﬁahé ,(TRWSTBrdriietafiiol) drfe tHeafikear | C,
benzoi c, p-tol uenesul fonic, methanesulfonic or napht hal enesul f oni c aC|d

Certain o a'ﬁfhé‘aé(ﬁﬁfbg?lé%mt?ﬂ FIP A7 oD )exaRaNIEJERNECIOH SXHAPE; RAVAEUNE s Wi t h

one or nDFRiRIWVNG BBtdnPouhd 6f A6 ipfesehhRVENtRASSbadic)\aIé il bensbpdes W thin
its scope all possible stoichionmetric and non-stoichionetric forns.

30
Salts may ramswaﬂﬁa(ﬁﬁuéfﬁiW@&C?FPt%W?6%?11'%'6@!{‘9 rg3PIcEREPOaRE @ClEs 84CH nel udi ng

I nor gemi Cablasesin@ide OradnE,C BasRpesiiNics denz¥ied foaRiphbrROAFEAAI Cclrses
i ncl ude al um num anmmoni um_ cal cium caopper, ferri c, ferrous [ithium

magnesi unPRBFYHRNE: s &NPECdIRYiGinodumap ta%'HFQﬂ‘ﬁ selbialHg: ZMYEobramie: ¢ he

l'i ke. Sal hgdreeribriee dséthidicPhadtisRGeuéit C diy, armapiabhethah&urbsichasirk, | ncl ude
salts of primary, secondary, 35and tertiary am nes; substitut ed am nes

i ncl udi ngPARPGr aPPYIOBERGr r Ph%s%‘@ﬁ%t i RTAPIBAICanPHELC. ariTdfe | (B3l nds.

Parti cul afoljdhasimreeiddicE ant Yhewkeept abl e organi ¢ bases
i ncl udear gi ni ne, bet ai ne, caf f ei ne, choli ne, N, N -di benzyl et hyl enedi am ne,

di et h§/5|’ am ne, 2-di et hyl am noet hanol , 2- di net hyl am noet hanol , et hanol am ne,
et hyl enedpaginieuiNa@y f‘éﬂceﬁi@bl@h@hdlt’&r shittethyy mep@repéréee ,cog\bdmaaﬁauyeby
gl ucosam ne,  hi stl di ne, dr abam ne, i sogr opzl am n a/
met hyl gl UE%(HI%WI %%pf(ﬁ)@ate acid or acid derivati Pharmace tlcaIIy acceptable
salts with bases may be prepared conventionally by reaction with the appropriate
inorganic or organic base.

20

The compounds of formula (1) may be prepared in crystalline or non-crystalline form,
and, if crystalline, may optionally be hydrated or solvated. This invention includes
within its scope stoichiometric hydrates or solvates as well as compounds containing

25  variable amounts of water and/or solvent.

Included within the scope of the invention are all salts, solvates, hydrates,
complexes, polymorphs, prodrugs, radiolabelled derivatives, stereocisomers and

optical isomers of the compounds of formula (1).

30
The potencies and efficacies of the compounds of this invention for the S1P1
receptor can be determined by GTPyS assay performed on the human cloned
receptor as described herein.Compounds of formula (I) have demonstrated agonist
activity at the S1P1 receptor, using functional assays described herein.

35



5 pi perazi ne, piperidine, procaine, purines, theobromne, triethylam ne,
trimethylam ne, tripropylamne, tris(hydroxynethyl)am nonethane (IRI'S,

t romet anowd 2009d)80t2e | i ke. Salts nay al so be formed frompPboagipeonson7exchange
resins, for exanple polyam ne resins. Wen the conpound of the present
invention is basic, salts may be prepared from pharnmaceutically acceptable
aci ds, i nEPT@CHYS PidPgRR él) ard teeigairaageytisally tafp é@FSd@'eith%'F’fﬂﬂ% acetic,

benzenesubf g&d B, thBerzathént of BRAGSrEUGT ASdrBersGiicH Gre PEbiARASKA rnseR1
et hanedi sul foni c umari c, gluconic, glutam c, hydrobrom c, hydrochloric,

fum h
i set hi oni £2cePiEt [nc parfighlar dhe raMPeUNdfaRBdPTla it fchdigin phaimaceuirally,
pami ¢, PpafdeptdbiNistits RO N f tHY @BEMEME, of SMEibIRI SclerdYisf Wlidhmmbiagt ari c,
pt ol uenesu] fonic acid, and the |ike. 15 Pharnaceutically acceptable

addi tidn SEPRESHESIYUC phERAMBLPTY offS¥ABTSo NI byNTlAgURAP YN NRHIARATVRS: _
appropri abehrtgl dra@kplastafiordeCiondtsi ¥igeaddnandcasiet Lok Yupas caphamatsial ts with
bases may be prepared conventjonally by reaction with the appropriate

i nor gani cp&”%ﬁgdﬁ?r@”ﬂé'é%qer@é'of?h@J%nﬁ@%d@”@_ﬁjr?’o?ﬂ‘ﬂll 'é'”@_“)’ AR 'Sor epar ed
in cryst abisbfRsOissdRted Wit anbiogendsh, Masaish disbadesy phial tdrdRionsBicu@®t i onal |y
be hydrated or solvated. This invention includes wthin its sco&je

st oi chi on¥f | isqapas-atitanypatop Pavelscuditipgs| '”é%"”c%%@@ﬂﬂ?“&%rﬁ’@&? E]
25vari@bl giapstey MiisreinfaftePictsredntd/aR1ths abi¥erdbrs dfiigd Mdgstion’f hi n the scope of
the invention are all salts, solvates, hydrates, conplexes, polynorphs,
prodrugs, radiolabelled derivatives, stereoisonmers and optical isoners of

t he conpougapodhdd 6 fatth@a (I) )and Their pRareRekam dc@iptdtia saigsarefthélafr§ ompounds
of this invention for the S1P1 rec%Btor_ can be determ ned by GIPyS assay

per f or med ot RNRARER] SRS cEURYNBIOSISs descri bed her ei n. Conpounds of
formula (1) have denonstrated agonist activity at the S1P1 receptor, using
functional assays described herein. Conpounds of fornmula (1) and their
phar ngteupPE‘QPF%dSa‘&fcfQB?‘é{BI('é agd|their gharmageytcally acertablesalis dTRdNeElSE nent  of
condi t i ongf We iAitsOtrsiRmMenWTipebriaie nedi ated via the Si P1 receptor. In
particul ar the conpounds of fornmula (1) and their pharmaceutically
acceptable salts are of use in the treatnent of nultiple sclerosis,

aut oi MuneompdLARASERIMEBNRING thélf bREFFRICeNcaly S6dcpRitte sAR! S8Bhereftré ammat ory
neuropat hies, arthritis, transplantatjon, Crohn's disease, ulcerative
colitis, PURGNESTeRmaRGYinulting8¢/F98Bs, i scheni a-reperfusion injury, solid
tunouge, and tunour netastasis, diseases associated with angi ogenesi s,
vascul ar di seases, pain conditions, acute viral diseases, inflammtory

bowel conliit {odRRsUNdersiared fhakriepaliBent As UFshherepdneiuins PRt eswehas ein

af ter ref gidvefioh @f astabllRBed BYBptoARr s of the Invention"). Conpounds of
formula (1) and their pharnaceutically acceptable salts are therefore of

use in the treatnent of |upus erythematosis.
Thus the invention also provides compounds of formula (I) or pharmaceutically

25 acceptable salts thereof, for use as therapeutic substances, in particular in the
treatment of the conditions or disorders mediated via the S1P1 receptor. In particular
the invention provides a compound of formula () or a pharmaceutically acceptable
salt thereof for use as a therapeutic substance in the treatment of multiple sclerosis,
autoimmune diseases, chronic inflammatory disorders, asthma, inflammatory

30 neuropathies, arthritis, transplantation, Crohn’s disease, ulcerative colitis, lupus
erythematosis, psoriasis, ischemia-reperfusion injury, solid tumours, and tumour
metastasis, diseases associated with angiogenesis, vascular diseases, pain
conditions, acute viral diseases, inflammatory bowel conditions, insulin and non-
insulin dependant diabetes.
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15Compounds of formula (1) and their pharmaceutically acceptable salts are
therefore of use in the treatnent of psoriasis. Conpounds of formula (1)
and t hei rwphaewmmeruti cal | y acceptabl e salts are therefoPeTaP2008067963 t he
treatment of nmultiple sclerosis. 20 It is to be understood that "treatnent”
as used herein includes prophylaxis as wel| as alleviation of established
synpt oms. CPRREURYEOS fﬁ%ﬂgi(%ﬁ‘”%lt%r phasTraeLicabh GRS eotalte rendl ¥S§ P§ or

phar maceuttegadduic 28hstaeniraihkb resthdri of hpueefythdhititodise as therapeutic
substances, in particular in the treatnment of the conditions or disorders
medi ated via the Si Fl receptor. In particular the invention provides a

conpound ebnfpBlmaY & foimulf1) and IREiINBERMatSRIchYy AGepRbRSMs % bf tisersof for

use as_a therapeutic substance in the treatment of nultiple sclerosis,

aut oi mrunEeERREYLS gubstances ) (beiliepimeRtet BIYia8iSsor ders, asthma, inflammatory
30 neuropathies, arthritis, transplantation, Crohn's disease, ulcerative
colitis, lupus erythematosis, psoriasis, ischem a-reperfusion injury, solid
tumours, SREPPUMSLPT TRERR (lAgnd thel %@é@ége%%'@c?%‘?@@@bﬁﬁ tls g icbyenasi s,

vascul ar  HesRRS86 sulittdrites AWk ttie@ttent BEMURIPM dcRroglé . seases, i nfl ammatory
bowel conditions, insulin and non-insulin dependant diabetes. 35 Conpounds

of fornmula (1) and their pharmaceutically acceptable salts are of use as

t her apgut The SMRBLG Gfthet PrdvitRstd GRENBRNGT BéathmepUSH E5nHitlABTRIr Wdcders in
Compounds of fornul a (Ié@and their pharmaceutically acceptable salts are of

use as 5t AEFUPRE I EYRARS W §anebs mediatethiiaghe gkt lReeRtoncl¥pldbunds of

fornul a (kdmpriéstdimiiistenag Ree elfferat & hergmoBtallsafesad SifcafiRe Sholrief as
t herapeuti c substances in the treatnment of nul tltﬁl e sclergsis. 10The

i nvent i on3CAMPARIY B TBUMYR 4 8T AP AGRAGSHIGAE 2PeRIGDIG Falk BiERAT 1B tSHIag sor der s

in mammal gel MbstbnNBrotideB NS midthéd of arkabifertest @uRiglev delobie, SlRBimmasgpt or,
whi ch_conprises admni steri n% to the sufferer at herageutl cally safe and

ef f ect? velaRBiRRt G¥OUC BRI O IPIFRL aagtimao infiamsmapiva dEiaPelyesy
accept abl griralst ttahepiabtior, "CloRhl gidéade, tUicerativeendlition Iupus Vérddematdsrt hod of
treatnment of nultiple sclerosjs,  autoinmune ,
psoriasis, isChemia-reperfusion injury, solild tumours, and tumour metastasis,
diseases associated with angiogenesis, vascular diseases, pain conditions, acute
viral diseases, inflammatory bowel conditions, insulin and non-insulin dependant
20  diabetes, which comprises administering to the sufferer a therapeutically safe and
effective amount of a compound of formula (1) or a pharmaceutically acceptable salt

thereof.

The invention provides a method of treatment of lupus erythematosis, which
25 comprises administering to the sufferer a therapeutically safe and effective amount of

a compound of formula (1) or a pharmaceutically acceptable salt thereof.

The invention provides a method of treatment of psoriasis, which comprises
administering to the sufferer a therapeutically safe and effective amount of a

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

The invention provides a method of treatment of multiple sclerosis, which comprises
administering to the sufferer a therapeutically safe and effective amount of a
compound of formula (1) or a pharmaceutically acceptable salt thereof.

35
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15 di seases, chronic inflammatory disorders, asthma, inflammatory

neuropat hies, arthritis, transplantation, Crohn's disease, ulcerative
colitis, wWopo®/mspitthemat osi s, psoriasis, ischem a-reper PaiEPR008051963, sol i d
tumours, and tunour netastasis, diseases associated w th angi ogenesis,
vascul ar di seases, gain conditions, acute viral diseases,_ inflanmator

; y
bowel conth PR asprguiiednaRtion BrRvides (e the 4epohasrmPoved gi igpBYIaSl) dni ch

conpri sesaahatrmacduaEdINhccepthbie sauftheredf inathk hesapsiilirecatld heaRbRerinGr
effective anpunt of a contR un formula (I ior a pharmaceuti cal |

1 ound of . () y
accept abl BS&Rthe {ragiment of the cepgitions o8 fiSopterp PsdiatRssvia thees Holreserter eat nent  of
| upus erythematosis, which 25conprises adm nistering to the sufferer a
therapeutically safe and effective anount of a C(I)qnaound of formula (1) or a

phar meteut’ RAFPYRrAEE dyeanPre PLYides @reqrergund of ToFwilg v et PBRMACSUIAEYS a

met hod of a¢deadoneBhit _ﬂferélﬁ%ﬂ asd f th\éhhﬁﬁhf%mér HFSE tnRWHUNS tRTUsRANnttRe t he
sufferer a therapeutically safe and effective anount of a 30conpound of

formul a (Irfatgient phdPWHRieusFIgmsiSy aMeBEHPUR JiseAsest AV . inffeaMaiRiént i on
provi des gisoRfehdagifimb! ealai@idtof nBltopathled, Sethefis)Sirgnsphhittion C @rBk'ses

adm ni ster| nge to the sufferer a therapeutical [Ie%/ﬂ safe and effective anount
of a conpHi§ftcof UFRHR £0S BPus HNREMRERSR | RRANPH'S adREMidIeREEH$IPN t her eof .

35 |10 anpfuigrsond Readurs,tdhe thiM¥erthb@btaBis0¥ibses fa@sodidted URE aRfiogereeigpound of
formula (1) or a pharnaceuti cal I%?accept able salt thereof in the

manuf act ur@scgr di Bameift cPRitionse 3yl ydak dissesrsnt BflaPmEl Yy RAWEl ons or

di sor der s comfitiont SiflsMinandnShsulih dep6@idnPHiabStes. particul ar the invention
provi des a conmpound of formula (1) or a pharmaceutically acceptable salt

thereof for use in the manufacture of a nedi canent for use in the treatnent

of mul ti Pb@n@@h@dsoéﬁ f@rm@élt(lf)iafﬂiﬂuﬂéir gh&ﬁ%%_%t_icaﬂ)hé@é&p@aﬂl@%élamtc@wedﬂm sor ders,
asthma, inflammtory neuropathies, arthritis, transplantation, Crohn's

di seal®, HecBrrfaciwedpiredcamenl it uspyn iertgalasnd of hoys padiematosis.

i schem a-reperfusion 10injury, solid tunmours, and tunour netastasis,

di seases associated wth anagi ogen,esi s, vascul ar di s%?ses %ai n conditions,
g gl

acut e vi r SPTRPERESISTOIMYIR AbheRf JPYT BoRtEI1aceiFallY P i8elfsi #eMESRdM- i nsul i n

dependant tH@i ralRli&sure of a medicament for use in the treatment of psoriasis.

20  Compounds of formula (I) and their pharmaceutically acceptable salts are of use in

the manufacture of a medicament for use in the treatment of multiple sclerosis.

In order to use the compounds of formula (I) and pharmaceutically acceptable salts
thereof in therapy, they will normally be formulated into a pharmaceutical
25 composition in accordance with standard pharmaceutical practice. The present
invention also provides a pharmaceutical composition, which comprises a compound
of formula (1) or a pharmaceutically acceptable salt thereof, and a pharmaceutically

acceptable carrier or excipient.

30 In a further aspect, the present invention provides a process for preparing a
pharmaceutical composition, the process comprising mixing a compound of formula
(I) or a pharmaceutically acceptable salt thereof and a pharmaceutically acceptable

carrier or excipient.

35 A pharmaceutical composition of the invention, which may be prepared by admixture,

suitably at ambient temperature and atmospheric pressure, is usually adapted for

11



Compounds of fornula (1) and their pharmaceutically acceptable salts are of
use in 15the manufacture of a nedicanent for use in the treatnent of |upus
er yt hematwei2809/08o12pounds of formula (1) and their phar neCeE®EPR@8I067963
acceptabl e salts are of use in the manufacture of a msdi carrent for use in

t he treat nent of gsorlams 20Conmpounds of fornul a
phar maceufidAarsnteat epiesk! éd%‘éﬂ'ﬁt"sat'arr‘ &nef ag,geh; H“%VHE@ 'Héh%f‘%{e"t anrtéb'8¥s

medi camentaislesUsiall | rqau@qorbgs@raﬁmntpc%ewl griaRliIBs S WZBRGSY, Srechribtiitalté to use
t he conpounds of formula pharmaceutically acceptabl e sal ts t her eof

i n t her ap§OWeegy inGctable, of HPéF?'?‘eﬁé"Lft'BPWrépé%erlsfﬁné o PIRRPHIEIEEt | @AY 25

conposi t i gdministAsRUHDISEOMS hid feharlipprbféey. maceuti cal practice. The
present invention also provides a pharnaceutical conposition, which

corrpri%es a conpound of formula (1) or a pharmaceutically acceptable salt

thereof, aagle® HNACHRRRILL fof WrdIYadhsiRiSRATRI &a?ader InetiniP doSX 6br, &Md- maPl n a
further aspect, the present invention provides an(grocess f or preparing a

phar maceufPHan QS’GM%QP?H BiciPigHe $1°8 AssRindipaRdreeisn§ TPk IRPRIsea PYiehd of
formul a (ktardd pRIyRIRGIHYIRSIRIGhE Catl mwr@@s@:@t/ameﬂqyﬁﬁlmloéégelfmé @hd I&ctose,

phar maceut i cal I%/ acce&t abl e carrier or exci P armaceut i cal
conposi t i BYFBFYEIAENG RYRIASeIN CaW*H”&I'WWﬁQGrth%%‘BEﬁ')’e@blﬁy ngd¥RriceniSde-9sui t abl y

at amp enhatgﬁ@mh%twr@team o&tsrmépfafﬁnt@gram@swgr Sotaiossték%H@P %Ndl@ﬂ%@ér@ﬁ for
oral, parenteral or rectal admi nistration an be in the form

of tabl et 8lYclluprskaccspiable Weling agelp &e-dt SN '%‘Méé'rpgatebr AR fablets

| 0zenges, na9GRndhicdHcatldmgnre Wiktisds dl kel Rodial bRArksdcBlifcaP plablidedns or
suspensi ons or suppositories. Orally adm ni strable conmpositions are

generally preferred. 5 Tablets and capsules for oral admnistration may be

inunit dosg fqiidNprépfationy Gantisd in qaélvf@ﬂﬁl&n%r exdrhifle Ak SeousUBh oag bi ndi ng
eI atinised nai ze starch, | pyrrolidone,_ or

agents_(e. i
hydr oX3pr 8 %ﬁe”ﬁ'@ nSAANEyEHRIEIoNS £ PYTHRS o el r@ Of %g&ee'” the dPat P8ty | i ne

cel | ul osep@IuEEbEicdBh M i IR v@é”t@ls@’ftﬂh&)swtb@@|v@h|bl'e"lﬁfdr§lm"séCSU&ﬁIldtﬁd g. 10
magnesi um stearate, talc aor silica di si n%\é%r ant s fc@n ot ato starch or

sodi um st arre@ﬁraapgy%mqya%)tam &QBV%{E@ t A ERSUED 17§ %ttf@ﬁ @9§NS 6@ um
lauryl subghadieyrup] Bellicel @rivatiry cﬁ’ﬂ‘my@@@bﬁﬂe@%ﬂm&faﬁ@ sraulRBjilpdgene! | known

in nornal éagaﬁre%?nelcj} Iagg(lzla)prn%ﬁtalqﬁeous vehicles (which may include edible oils e.g.
20 almond oil, oily esters, ethyl alcohol or fractionated vegetable oils), preservatives
(e.g. methyl or propyl-p-hydroxybenzoates or sorbic acid), and, if desired,
conventional flavourings or colorants, buffer salts and sweetening agents as
appropriate. Preparations for oral administration may be suitably formulated to give
controlled release of the active compound.
25
For parenteral administration, fluid unit dosage forms are prepared utilising a
compound of the invention or pharmaceutically acceptable salts thereof and a sterile
vehicle. Formulations for injection may be presented in unit dosage form e.g. in
ampoules or in multi-dose, utilising a compound of the invention or pharmaceutically
30 acceptable derivatives thereof and a sterile vehicle, optionally with an added
preservative. The compositions may take such forms as suspensions, solutions or
emulsions in oily or aqueous vehicles, and may contain formulatory agents such as
suspending, stabilising and/or dispersing agents. Alternatively, the active ingredient
may be in powder form for constitution with a suitable vehicle, e.g. sterile pyrogen-
35 free water, before use. The compound, depending on the vehicle and concentration

used, can be either suspended or dissolved in the vehicle. In preparing solutions,

12



Oral liquid preparations may be in the formof, for exanple, aqueous or
oily 15 suspension, solutions, enulsions, syrups or elixirs, or may be in

t he for mwb 2a09418972pr oduct for reconstitution with water POI/ERRODSI06D63 t abl e
vehi cl e before use. Such liquid preparati ons may cont ai n conventi onal

addi tives such as suspendi ng age (e. syrup, cellul ose

deri vat i vE§ AMRRHAF SGaMS %'aS%mdbeé'rﬂ%qt@% a”Qrﬂ}PEPW‘W& beiewtEingdni@. a1 eci t hi n

or acaci aku.tarbw"lvuanaﬁ%@omgwnl %IlﬁwlmamPeGJW Udipivarisbd Rh0dd § 166 20
alnmond oil, oily esters, ethyl alcohol racti onated veget abl e 0|Is)

preser vat ?R}%”(eé'cg pr%ﬁnﬁwe%@ndppewngpam 8% Hissolyed &y ”&ﬁ' VelyelBi cTQci d),

and, if deshdrRd.thé eRVA tRN@ImIdsara Wah MaS@En GALRTIRRY Mto Bffi@rangahé s and
sweet eni ng agents as appropriate. Preparations for oral adm nistration nmay

be sui? abPgter Gemevest Wier Yagiupe Raknicst! seePenelops e Brerarsd B subsiantelvpound.

25 For pagRididtmasaén Bkadpt @ldt ®b cdrhpduhdudistisgtpaad s thervihicd RsleagRAr ed
utilising a conpound of the jnvention or pharmaceutical | y accept abI e salts

t hereof aR@iNg diEeqlyade uchisigriisatian, samaati Besaqe8mpfishedc Y oiiratsN be The esent ed

in unit desagsurldotdn Be GterilisbPHP DRSOt bifyidHE toxinddsefore Wushérsididinda conmpound
of the invention or pharnmaceuti cal l Q/HSO accept abl e derivatives thereof and

a steril eS@Hls ¥ghicle.o RGVGARILYUSNY t 3 SHHaaRfeRr W?E@%rﬁﬂ&m \feinciqdgd d'@)ﬁﬁ%m tions
may teke soPoditints fasitStd URBHHI @BSibuticH ditth®8sm@ur@nul sions in oily or
agueous vehi cl es, and may contain formul atory agents such as suspendlng,
stabilising and/ or dispersing agents. Alternatively, the active ingredi ent

may be i n_gwndenay BeMofrlilate@neith hiltdq0Bod bihoiy Bakd aRd ik #hpéheal fs@-
sterile pyép gen- 35free water, before use. The conpound, depending on the

vehi cl e aReMeBneEhY aPEh STEURTYINgaRIBUS: o FERESING | RY58H XSRS 25 Fed i n t he

vehi cl e. kisgen@ingalgbsits StBlckéhing Sgents, e coRIPRY BEertaMrbEs Ma§ Helfuatidted
i njection and filter sterilised before filli npg into a sultable vial or

anpoul® aiih sEaPRYRPYSAdv an "39RAYS | BASCa RIS o ROMIREISEcPNe 8T AN9TE cHFPEAFER st het | ¢,
preservat hy&s, asbiliHd 85dntg saEBMtingdgendi & sky&lingladdits. iell Gh#f) ald® enhance
the stabilit the conposition can be frozen after filling into the vial
and the 50%%'8@ W%?ﬁfv%tngeunder vacuum Parenteral suspensions are prepared
in substantially the same manner, except that the conpound is suspended in
t he vehicle instead of being, di ssol ved, and sterj| |sa§ on g%nnot be

acconpl i shB@ Cﬁvp‘f’lﬂﬂqsrcﬁtf?raw'a ther @Iﬁﬁ’ﬁaﬁﬁiﬂ'cé' rPq5erieplerafts y@@d<ure to
et hyl zme @éﬁ&ﬁwhﬂédﬂn&e@tﬁﬁ&ﬁﬁk&isﬂi@ns Buéh 8¢ SupdositotRRi & Irgtentisivaidnageels! y, a

surfactant or wetting ent is.included in the 1OConIpOS|t|ontofaC|I|tate
uni form dP@%t?'f‘!S‘Qt‘%OBYP"tS'P @lﬁ@p%ﬁ»ﬁswﬁées od %’?1%099391’“3% FAHIRIIMCERIES t h an
aqueous or oily base and will in general also contain one or nore

emul sifyin ents, stabilising agents, dIS ersin ent s sus endi ng
agents, e RARPAG s IEnIb ) Gom e GRBARCe PRSI e T A ated 15

with an aggethulgfednas- WO&@FMW@ §L§brﬁ%ﬁy|a%t|rﬁw f@ﬂ’rhﬂjlélrongoﬁ@ydbéper si ng
agent stabjlising agenpts ubilisin ents or susgen in %ent s. They
may af3o 29Rnist Q{eg%g %g@p{pélpp \ior example s bc aneously or inframuscularly) or by

intramuscular injection. Thus, for example, the compounds of the invention may be
formulated with suitable polymeric or hydrophobic materials (for example as an
emulsion in an acceptable oil) or ion exchange resins, or as sparingly soluble
derivatives, for example, as a sparingly soluble salt.
30
For intranasal administration, the compounds of formula (I) or pharmaceutically
acceptable salts thereof, may be formulated as solutions for administration via a
suitable metered or unitary dose device or alternatively as a powder mix with a
suitable carrier for administration using a suitable delivery device. Thus compounds
35 of formula (1) or pharmaceutically acceptable salts thereof may be formulated for oral,

buccal, parenteral, topical (including ophthalmic and nasal), depot or rectal
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The conpounds of forrmula (I) or pharmaceutically acceptable salts thereof
may al so 20be formulated in rectal conpositions such as suppositories or
ret ent i orwerzemasy72¢. g. contai ni ng conventional supposit @cy/Hra@sse®aEh as
cocoa butter or other glycerides. The conpounds of formula (1) or
pharmaceutically acceptable salts thereof nmay a be fornul ated as depot
prepar at i 8¢@ini @HW’Pbﬂbaa@YWnﬁ“@B@h@fé@FﬁH@“ﬁﬁ?lbme@aHHhPhW§WgF@8”by

i npl ant at {&Ref theJughtRdTRloBthSoHeséaneousl y or intranuscularly) or by

i ntranuscul ar injection. Thus, for exanple, the conpounds of the invention
may be formulated with SU|tabIe pol ymeric or hydrophobic materials (for

exanpl e a$hé”&o@1ff6ur$dso<5f fofin@a (I@Qﬁ%ﬁbﬁ%c@u%dll)f aREeptMle QYR BREGSOF RS BS, OF as
sparl | y sol ubl e derivatives, exar’r]p , .as a sparingly soluble salt. 30

For i i RGeSt FRLEH 2ETBIEIAR 1 IfpBUR S B P EP A §5ioriotons,

phar maceu]g)égs@hbg REEEN @anQ)p§6(ngS eS/éleéeﬁer,ndé’a}ﬂr&%)f OIntERE Efhdasesas Ut i ons
for admnistration via a suitable nmetered or unitary dose device or

al t er nat i T8Yy 0ASXaMBEWRE FOTRUWAIGH HN-ATS BAYEAYE ©T iy rbiaé‘? wit§rthe @dFiPR f at i on
using a syiitdR Wicdehihy 8hyodgaiiretagehttu DirtMERBYOICSI ndRidfratfr tBithedeyd thapr

pharmaceutically acceptable salts thereof may be fornulated for oral,
buccal , pa?mﬂnéfagrureq pﬂ@5”'3(‘“WF’UH@'%S@BWﬁeﬁéﬂOmp@”%WH nasal ), depot or
recta’qo adm nistration or in a formsuitable for adm nistration by

i nhal at i on or insufflation ge_ither through the mputh or nose

conpounds ' Bf PBPREFS M3y eantgim ot ife pT/“ybé(‘f‘(?é%‘Lt’aFEfF’f?r%%\Y F'?é’”l Fl%l’t%Of may

be 5 for gudsatyedekfl, of A GatveadiBichhls HepsAaMy bR tﬁ&me&rﬂfdn@foédrmm@tramt s,
Creans, gel S, | ot ons, pessaril es, aer osol s or ear nose

ooy LS Hest o B aomPaREIRay 1R roaRamhsy the Harmsnianes SRoHpRwiL

aqueous or/arsn.d Whelasgl whyt With the saelelisness otthe Jisoldips, ehd Wbi@ﬁﬂéﬂtﬁ@s@ﬂ‘éﬂé@r
ents. Qntnents for admnistration to the ey e manuf act ur ed

gellin

in a %§ er ?%OW&ﬁﬁ@P"aﬁéﬁﬁl@Sst@’ﬁVP%é’a T YPRER e S‘ﬂ?b*ﬁn‘é"”c%‘?/?ﬁééﬁx B% nay
contai n fpo& @. 1060t ;mg29% ky 508inghdr, 1.0rt6f Zy0aRIgyahd @0t @nit @068y vei ght, of

the active npteri aI dependi n he net hod of adm nistration. The dose of

t he corrpoﬁﬂ’ﬁ'”&é%"ﬂ mPre Hangneg Mt%OBFXQ"ﬂ@eéW%P%Wé‘?ﬁWB‘?ﬁeﬂ d8aY-sorders wil |

vary in the usual vvay with the seriousness of the disorders, the weight of
the sufferer other simlar factors enper al gw de
sui tabl e Gﬁrntpoawgse% TREHIBE) Or B%arF@C%@éﬁWCGEt g ?tédb‘?r‘ﬁ"fgmg&bé upgd 200 ny
and speh Inédmislesrs mayaraﬁ)r@dmdale&b@md tHEDESpdIMAs QRER: iAvéaion ey bexanpl e
two or three tines 3/
used in comblnatl n with cyclosporin A, methotrexate, steriods, rapamycin,
proinflammatory cytokine inhibitors, immunomodulators including biologicals or other

therapeutically active compounds.

25 The subject invention also includes isotopically-labeled compounds, which are
identical to those recited in formulas | and following, but for the fact that one or more
atoms are replaced by an atom having an atomic mass or mass number different
from the atomic mass or mass number usually found in nature. Examples of isotopes
that can be incorporated into compounds of the invention include isotopes of

30 hydrogen, carbon, nitrogen, oxygen, phosphorous, fluorine, iodine, and chlorine,
such as °H, ''C, "C, "®F, | and '¥I.

Compounds of the present invention and pharmaceutically acceptable saltss of said
compounds that contain the aforementioned isotopes and/or other isotopes of other
atoms are within the scope of the present invention. Isotopically-labeled compounds

35  of the present invention, for example those into which radioactive isotopes such as

®H, ™C are incorporated, are useful in drug and/or substrate tissue distribution
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Compounds of fornula (1) or pharmaceutically acceptable salts thereof may
be used 20 in conbination preparations. For exanple, the conpounds of the
i nvent i orwoagodnso1zded i n conbi nati on with cycl ospori n APCR&EPR@BN&9at €,
steriods, rapanycin, proinflammatory cytokine inhibitors, immunonodulators

i ncluding_biolo _%I cal s or ,0t her therapeuti,cal I(%/ active co ounds. 25The
subj ect i AVERNP iialfds e ridy Afecarbs m%m@ys 9P ¥@ RIBIRYEIM et ch ar e

i denti cal fdranéihease bEBipaEhtioR dnardBiasbilty.and drl trooitpes i phaculbhg fact
that one or nore_atons are replaced by an atom paving an atom c mass or

mass nunbe$eTdi nf BEEnPopitrgmh Ei"ﬂ'és'a'i‘ d?r'i“@grﬁﬁ@é) énd rra§§39¥9|?ﬁ§e|ar%§ﬁﬁ'l‘3}”§‘”¥ ound in

nature. Eyaemol @sseECT sihgReshdtdRemiibnbeorplaerizear @hRgrdofl R MMameaunss of the
i nvention include isotopes of 30hydrogen, carbon, nitrogen, oxy

phosphdr o€ Magng: ﬁé"th‘?roall’tﬁ@tu"'%&”temeéY'Ph'§°t°§9%ﬁ“%{ba%iiPUtﬁri@ 'PAI:%H 18F,
1231 and &25 AffordmpainBisrpbutid 80 RheRREtrediRNMrbANyradter RlRBIVIRE subiisal | y

acceptabl e saltss of said conpounds that contain the aforerrentl oned

i sot opes HEFEMPLt IREEasehilops N litg1on &pduced fosage repUIraMAN 1R ds BEE: of t he

present i méghel Peferrkd M §3hé aikdumdtatiel adotepidBIBUBESIed 2BMpblsdPsEEMtIa
i nvention or exanpl e those into which radioactive jsotopes such as 3H,

140 are |H?:§PBJP'§%"‘@ O thiS R¥ani|Pn AN (FaAGT AN 1% Prepatssh Putcaying e the

di striput pRRed@ss me%toséfd iritlhatwhemles &nd/oB It th@@a@r%é@lﬁbl&ﬂ by sbstitulifg,
i SOtOpeS are particul arl erred for their ease O gre aratl on and

det ect abi Pi'¢ yﬂ@'agl?ds@ﬁp'%'lyt'%*ﬁf‘é@dé‘?@eﬁé‘i"( AagrasatoPicRlidiaheladrepgant posi t r on
em ssi on tom)graphy) and 1251 isotopes are particularly useful in SPECT
(single photon enission conputerized tonograp h%% al] useful in 5 brain

i magi ng. Huet FEher agpetti hig ivYPnilP? HPrRWERA @Foqeé So{%sth§u€rﬁpa“§‘“8'é&fe?i um
i.e., 2H, C@fago@fdf@w@}nw@)al n ther apeut| ¢ advant ages resulting fromgreater
metabolic stability, for exanple increased in vivo half-life or reduced
dosage’ requi renents and, hence, nmay be preferred in sone circunstances.

| sot opi cakbppbahe éfe&nmrppumgmqg isf ormul a (I ) and following of this

i nvention can generally be prepared by carrying out the 10procedures

di scl osed Schenes and/or in the Exanples bel ow, by substituting a
readily avail ablp isotopically | abelled reagent for a non-isotopically
| abel ed r t.NR,

R

4
(a)

and R; is (CH,)1.3CO,H may be prepared according to Scheme 1, wherein Ry, Ry, Ry

and A are as defined for formula (1), n is 3, hal is chloro, bromo or iodo, P is a

20  protecting group and R represents an alkyl group (eg ethyl or tert-butyl).

Scheme 1

15



In a further aspect, this invention provides processes for the preparation
of a conpound of formula (I). 15 Conpounds of fornula (1) wherein Bis NR3
(a) armlORB0Y8012€H12) 1- 3CO2H may be prepared accor di n@CTEPSNSAIE6L,
wherein R, R2, R4 and A are as defined for forrmula (1), nis 3, hal is
chloro, bromp or iodo, Pis a 20protecting group apd ﬁFrepresents an al kyl

group (egnethyl or tert-but ~_ Schenme dnorGRMRQUN *formula (ii) (for
as_descri bgd i nl Tet rahed?-Feﬁ—HlGOG),

, 6869-6875) may
be conver tret?T5-'d sui t abl ex;profected derivative (ilk

; re Pis for
exanpl e t-butgxycarbonyl, usi(mg a suitable protecting F@%gent such as

bi s(1, 1-di net hyl et hyl) di carbohate. Conpounds of fornu (ii1) may be
converted to conmpounds of formula (iv) by reaction with hydroxylamne in
the presence of a suitable base such as sodi um bi carbonat e. Conpounds of
formula (iv) may be converted to conpounds of fopmN a évi) by reaction with
an acid chloride of fornmula 10 (v) in the prese TCO 'lsiiet abl e base such
as N, N-diisopropyl ethyl anine, optionally in the'presence of a catal yst such
as 4-di met hyl am nopyri di ne. The reaction may be carried [out at room
tenperature initially followed by heating to effect cycljisation to the
oxadi azol e. Esupoynds of fornula (vi) nmay bhe dgprotect ed to gi ve conpounds

of formula { AL exanple—wi-th—a suit @dl d such as hydrochloric
acid wher P15 re ents t-butoxycarboRy~"Cd of formula (vii) may

be converted iborCONRounds of formula (ix) by g FOrpwi th an al kyl ating
agent of fornmula (viii) in the presence of a suitabl®e base such as caesium
carbonat e. Conpounds of formula (ix) may be convéfted into certain
conmpounds of formila (1) by hydrolysis with a suitable base such as

i t hi um hytrgKi%e lomagef or R = t-butyl) a suitable acid such as hydrochloric
acid or trigfuorodcetic acid. Conpounds of formula (v) are either known
conpounds or may We prepared by conventional neans fromthe correspondi ng
acids, which are thensel ves either known conpounds or may be prepared by

O~

N
L] (o<
N .
R; hydrolysis R N
R NQCOZR —_— 1 N CO.H
2 R4 n R2 Iy \gn 2
4

(ix)

Compounds of formula (i) (for example prepared as described in Tetrahedron
(2006), 62(29), 6869-6875) may be converted to a suitable protected derivative (iii),

5 where P is for example t-butoxycarbonyl, using a suitable protecting reagent such as
bis(1,1-dimethylethyl) dicarbonate. Compounds of formula (iii) may be converted to
compounds of formula (iv) by reaction with hydroxylamine in the presence of a
suitable base such as sodium bicarbonate. Compounds of formula (iv) may be
converted to compounds of formula (vi) by reaction with an acid chloride of formula

10  (v) in the presence of a suitable base such as N,N-diisopropylethylamine, optionally
in the presence of a catalyst such as 4-dimethylaminopyridine. The reaction may be
carried out at room temperature initially followed by heating to effect cyclisation to the
oxadiazole. Compounds of formula (vi) may be deprotected to give compounds of
formula (vii), for example with a suitable acid such as hydrochloric acid where P

15  represents t-butoxycarbonyl. Compounds of formula (vii) may be converted into
compounds of formula (ix) by reaction with an alkylating agent of formula (viii) in the
presence of a suitable base such as caesium carbonate. Compounds of formula (ix)

may be converted into certain compounds of formula (1) by hydrolysis with a suitable

16



5conventional means. Conpounds of formula (H) wherein R2 is in the
5-position and the cyano group is in the 6-position of the

t et r ahydrwOso0episomki ne ring system may be prepared as sROWMEP2008861vehe 2,
wherein RL is defined for formula (1), R4 is hydrogen and P is a protecting
10group. Schene 2 Conpounds of formula %x) may be converted to conpounds of
formul a (R7$9 SHG rasadtih RGNS ©OF oSt aﬁet'Panty't) he PiteRlentddofuch 8%itabl e

base suchh@sogHiBmNAdidNor afbkeeticCEUIR CHHiSoUdts TP Fdithul (vXiade Ser RBowenver t ed
to compounds of fornula (xii) by reduction with a suitable reducing agent

such as | FRRPRHAIE R oMU riedBraPAracthBY sPBYGERAl MR M HPBY HenerFRAPSNYiage.
Conmpounds a8lfis,f @hidH! @e (hembeNBY e RAYEH tddfhgoln 8 P OHAE HeOprebafddubg (X1 1)
by reaction with a suitable fornylating agent such as 5ethyl fornate.
Conmpouhds CHventenAiMeai%i i i) nmay be converted to conpounds of fornula (xivV)
by reaction with a suitable fornmal dehyde source such as paraf or mal dehyde,
in the presence of a suitable acjd catalyst such as form c acid. Conpounds
of for mul $OMPPYYIshefyforaiz gty whereld RalsddMsotnRasition apd Maupane,ai9uiy it eact i on
With a suireahh@sistaraHHY letahyoiBGRINolBE G aFstaR Ay bé hRbaRIdR shb@Rapounds
of fornmula (xv%\gma be converted to sujitable protected derivatives of
formul a (RGI§MaRevRerein R i sefiasdiopiamulay Bx pcudpsep and s SriyPRtedting abl e
prot e¢d i ngrgupagent such as bis(1, 1-di nethyl ethyl) dicarbonate. Conpounds of
formul a (xvi? may be converted to conpounds of forrmula (xvii) by reaction
with a suitable trifluoronethanesul phonyl ati ng agent such as
trifl uoronmet hanesul phoni ¢ anhydri descheda 2Conpounds of formula (xvii) may be
converted to conmpounds of formula (iii) (wherein R2 is in the 5-position,
R4 is hydmegen and thgeneyano gr oup RS in ;[ahe Bxudigsi ti oh) y reaction with
ni e r*ﬁ &

a suitable pgle source such as pr g c& of a

sui tabl e cal yst such as tetrakis i phenyl phosphi ne) pal ™Mdi um (0). 20
NH,OAc - (xii)
(x) (xi)
HCO,Et
oH R demethylating | R | R H
(?Sz agent 5 t :N (CH,0), s o
N ?.) acid
(xv) H (xiv) (xiii)
CF,
%Eé“o hl
OH
R R, Re
N o 'i‘ Pd catalyst IT’
b P

(xvi) (xvii) (iii)
15
Compounds of formula (x) may be converted to compounds of formula (xii) by

reaction with nitromethane in the presence of a suitable base such as ammonium
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Al'l publications, including but not limted to patents and patent
applications, cited in this specification are herein incorporated by

r ef er encewa=00%08ereh i ndi vi dual publication were speci f IPCAIHPR00&/067963
individually indicated to be incorporated by reference herein as though
fully set forth. 25 The followi ng Descriptions and Exanples illustrate the
prepar at | 8FF1BE: CHRMRAYALS oblorpya (%hv@mecmm%ﬂﬂt@\ﬁommaﬁ& offermylig dids my

- graﬁé rBYuctith | Witd iat @& redlich Oééérﬂ%c%é:é“limmtw?éﬁgﬁiib@ i 3hé&eO0H
- met hanol Et OH -et hanol, WD 2009/ 080724PCT/ EP2008/ 067963 Et 20 - di et hyl
et her Et ORESERI)T chigratrimetnyisione - RPerSiset Hamaula (xi) may be converted to

compounds of formula (xiii) by reaction with a suitable formylating agent such as

5 ethyl formate. Compounds of formula (xiii) may be converted to compounds of
formula (xiv) by reaction with a suitable formaldehyde source such as
paraformaldehyde, in the presence of a suitable acid catalyst such as formic acid.
Compounds of formula (xiv) may be converted to compounds of formula (xv) by
reaction with a suitable demethylating agent such as boron tribromide.

10  Compounds of formula (xv) may be converted to suitable protected derivatives of
formula (xvi) where P is for example t-butoxycarbonyl, using a suitable protecting
reagent such as bis(1,1-dimethylethyl) dicarbonate. Compounds of formula (xvi) may
be converted to compounds of formula (xvii) by reaction with a suitable
trifluoromethanesulphonylating agent such as trifluoromethanesulphonic anhydride.

15 Compounds of formula (xvii) may be converted to compounds of formula (iii)
(wherein R, is in the 5-position, R, is hydrogen and the cyano group is in the 6-
position) by reaction with a suitable cyanide source such as zinc cyanide in the

presence of a suitable catalyst such as tetrakis(triphenylphosphine)palladium (0).

20
All publications, including but not limited to patents and patent applications, cited in
this specification are herein incorporated by reference as if each individual
publication were specifically and individually indicated to be incorporated by

reference herein as though fully set forth.

25
The following Descriptions and Examples illustrate the preparation of compounds of
the invention.
Abbreviations:
30 g- grams
mg — milligrams
ml — millilitres
ul — microlitres
MeCN — acetonitrile
35 MeOH - methanol
EtOH - ethanol

18



DI AD -di i sopropyl

azodi car boxyl at e 5DI PEA -

- N, N-di net hyl-4-pyridi nam ne DVE -1, 2- bi s(net hyl oxy) et hane DWVF

- N, N- di mewbybdsnsoeai de DMVSO - di met hyl sul phoxi de 10EDAC PCT/EP2008/067963

-N-(3-Di net hyl am nopropyl )-N -ethyl carbodii m de hydrochl ori de EDC
-N-(3-Di net hyl am nop,ropi//qlg‘%w- N - et hyl carbodi i m de hydrochl ori de EDCI

- N- ( 3- Di netRyT ani nopiely

-Benzotriazol -1-yl -
-tetrahydP@MTan db

10

15

20

25

30

35

DIAD —

0.
dichlgraneqthsng dene acet one ST -roomtenperature
diisopropyl azodicarboxylate

DIPEA - N,N-diisopropylethylamine
DMAP - N,N-dimethyl-4-pyridinamine

DME —
DMF —
DMSO -
EDAC —
EDC —
EDCI -

1,2-bis(methyloxy)ethane

N,N-dimethylformamide

dimethylsulphoxide
N-(3-Dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride
N-(3-Dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride
N-(3-Dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride

HOBT/HOBt — Hydroxybenzotriazole

IPA —
NCS -
PyBOP —
THF -
dba -
RT -

°C

M —

H-—

S —

d-—

t—

q-
MHz —
MeOD -
LCMS —
LC/MS —
MS —
ES -
MH"* —
MDAP —
sat. —

Boc —

isopropylalcohol

N-chlorosuccinimide
Benzotriazol-1-yl-oxytripyrrolidinophosphonium hexafluorophosphate
tetrahydrofuran

dibenzylidene acetone

room temperature

degrees Celsius

Molar

proton

singlet

doublet

triplet

quartet

megahertz

deuterated methanol

Liquid Chromatography Mass Spectrometry
Liquid Chromatography Mass Spectrometry
mass spectrometry

Electrospray

mass ion + H"

mass directed automated preparative liquid chromatography.
saturated

tert-butyloxycarbonyl

19

N, N- di i sopr opyl et hyl ami ne DVAP

N - et hyl car bodi i m de hydrochl ori de HOBT/ HOBt -
Hydr oxybepaoAd Lazol gthlyPsetdt§ opr opyl al cohol 15NCS - N-chl or osucci ni mi de PyBOP
xxt ri pyrrolidi nophosphoni um hexaf | uor ophosphate THF



20C -degrees Celsius MMl ar H -proton s-singlet d-doublet 25t-triplet
-quartet MHz- nmegahertz MeOD -deuterated nmethanol LCMS -Liquid

Chr omat ogwvaphy/dsbed Spectronetry 30LC/ M5 - Li qui d Chr onaPOTERRIVS/0NESS
Spectronetry MS -nmass spectronetry ES -El ectrospray MMnass ion + H+ NMDAP
-mass directed autonmated preparative |iquid chromatography. 35sat.

-sat ur at e@CX or SCX-3 - solid phase extraction (SPE) column with benzene sulfonic acid

10

15

20

25

30

residues immobilised on the solid phase (eg. IST Isolute™ columns).

General chemistry section
The methods described below are given for illustrative purposes, intermediates in
the preparation of the examples may not necessarily have been prepared from the

specific batches described.

Preparation 1
1,1-dimethylethyl 5-[(hydroxyamino)(imino)methyl]-3,4-dihydro-2(1H)-
isoquinolinecarboxylate

HONy__NH

N oﬁ/

T
1,2,3,4-tetrahydro-5-isoquinolinecarbonitrile  hydrochloride (5.0 ¢/ 25.7 mmol,
available from Fluorchem) was partitioned between DCM (100mL) and 2N NaOH.
The DCM layer was collected, dried (hydrophobic frit) and evaporated. The free
base, 1,2,3,4-tetrahydro-5-isoquinolinecarbonitrile was dissolved in dry DCM
(100mL) and treated with bis(1,1-dimethylethyl) dicarbonate (1.1 equiv, 6.17g). The
reaction was stirred at RT under argon for 18 h, washed with with 2N NaOH
(100mL), 2N HCI (100mL), dried (hydrophobic frit) and evaporated to give the crude
1,1-dimethylethyl-5-cyano-3,4-dihydro-2(1H)-isoquinolinecarboxylate which was used
without further purification (LCMS 100%, NMR 2:1 mixture with tBuOH). Isolated
yield 7.58 g. "H NMR (400 MHz, CDCls) § (inter alia) 7.52 (1H, d), 7.35-7.16 (2H, m),
4.60 (2H, br.s), 3.71 (2H, t), 3.04 (2H, t), 1.5 (9H, s); m/z (API-ES) 203 [M+H-56]".

The crude material from above, hydroxylamine.HCI (14.31g, 206 mmol) and sodium
bicarbonate (21.63g, 257 mmol) were added to a 500 mL round bottomed flask
containing ethanol (200mL). The reaction mixture was heated at 65 °C for 24 hours.
The cooled reaction was evaporated and partitioned between DCM (2x 100mL) and
water (100mL). The combined DCM layers were collected and dried. Analysis by

LC/MS showed the material to be ~80% pure. The material was dissolved in ethanol

20



Boc -tert-butyl oxycarbonyl SCX or SCX-3 - solid phase extraction (SPE)
colum with benzene sulfonic acid residues i mobilised on the solid phase
(eg. 1ST weabmwsTiMcol ums). 5 General chem stry secti oRCTHEP20081061963

descri bed bel ow are gi ven for illustrative pur poses, internediates in the
preparation of the exanp g not necessar| | %/ have been Frepared fromthe
speci fic b@PEHé@”Sé@Eﬁdbt@dem% PrdisseivRd tpulities Analygisny h({'\ee

I soqui nol tH&&ﬁé‘téh@M& bat~©2% dRiy dr, M}fﬁémyl@thwm(nﬁj)rasqfehydd)mam@?{ﬁethwia @=2(1H) -

15 hydr o- 5-i soqui nol i necarbonitril drochl oy 5.0 ¢/

25.7 rrrml d'h&@fﬁua(é’d) 'é%%'%%”ﬁ?@f@@&*%ﬁ)w%@eséﬁ'&hpﬁ {orber BigeR. EM:M'V{FgOOrrL)

and 2N Na@do NWiRe, @@M%@yerszmﬂ czfals} ezCﬁ@wlm BHeﬂw)(hler(thBPé)CMHS' {oH, and
evapor at ed The free base ) t et r ahydr o- 5-1 soqui nol i necar bonitrile

was di®soby@e3iof (%!ﬁybr[bm%%d%lt)ohﬁ? (Hh@)tPE4OBHER) 292 M1, 1- di met hyl et hyl )

di carbonate (1.1 equiv, 6.17g). The reaction was stirred at RT under argon
for 18 h, washed with with 2N NaOH (100nL), 2N HCl (100ni), dried
(hydr ophoBreparatien 2and evaporated to gi ve the crude

1, 1-di met ki fgyéh@r(ﬁy_?(ﬂqnébf@réih\h%l&i(yﬁba{z%sﬁ e | soqui nol i necar boxyl ate whi ch
was used w tHout further purlflca Ion (LCVS 100% NWMR 2:1 mixture with

tBuOH). Isol ated 25yield 7.58g. NI\/R (400 I\/Hz CDClI3) 5 (inter alia) 7.52

(1H, d), 7.35-7.16 (2H, m, S

0O
Cl /

10  Methyl 3-chloro-4-hydroxybenzoate (50g, 0.27mole), K,CO; (74g, 0.54mole) and
iodopropane (29.5ml, 0.23mole) were stirred at room temperature in DMF (100mL).
After 18 hours, the solvent was removed by evaporation under vacuum and the
residue was chromatographed over a column of silica 60 in EtOAc/hexane (1:1) to
give the title compound as an oil (55 g, 90%). 'H NMR (400 MHz, CDCls) & 8.05 (1H,

15 d), 7.89 (1H, dd), 6.94 (1H, d), 4.60-4.72 (1H, m), 3.89 (3H, s), 1.41 (6H, d); m/z
(API-ES) 229 [M+H]".

Preparation 3
1,1-dimethylethyl 5-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-
20  3-y1)-3,4-dihydro-2(1H)-isoquinolinecarboxylate

1,1-dimethylethyl 5-[(hydroxyamino)(imino)methyl]-3,4-dihydro-2(1H)-isoquinoline
carboxylate (Preparation 1)(2 g, 6.86 mmol) was dissolved in tetrahydrofuran (THF)
(100 mL) and stirred with sodium hydride (60% dispersion, 0.302 g, 7.55 mmol)
25 under argon at room temperature for 30 minutes. Then methyl 3-chloro-4-[(1-
methylethyl)oxylbenzoate (Preparation 2)(2.355 g, 10.30 mmol) was added and the
reaction heated at reflux temperature for 1.5 hours. The cooled reaction was
evaporated and partitioned between DCM (100mL) and water (100mL). The water
layer was washed with DCM (50mL) and the combined DCM layers dried
30 (hydrophobic frit) and evaporated. The crude product was purified by
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4.60 (2H, br.$), 3.71 (2H, t), 3.04 (2H, t), 1.5 (9H, s); mz (API-ES) 203
[ MMH- 56] . The crude material from above, hydroxyl am ne. HCI (14.31g, 206
nmol ) andwecedixnsotriscar bonate (21.63g, 257 nmol) wer e ad@ed/EHPe00&/ 06563 L
round bottonmed flask 30 containing ethanol (200m.). The reaction m xture
was heated at 65 C for 24 hours. The cool ed reacti on was evaporated and

partiti oneOBE{RERRYDENPYFY al(ﬁﬁ'l’ﬁ_l) S&'ﬁ%l 9\%’( ePlulingomth .DGMe & of®lf néd- Dom
| ayers wedggned@)idteat esl(sa{yicmlérbmd[éwrwyye& d;ﬂ)olsmphé}{w}& ghaao@duames ymgacial to

be -80% pure. The materi i ssol ved i n_ethanol Onl) and filtered

to renovedimioddyEaayingineicariosylaig{2i8/9. & 45yme) @%"@M@W@d NURAERr i al to
be -92% pwyie. cbdk)d rgezdmlretéwé 05 (ghyely <7>%i(mm<a)(7 m Qﬂ)i nf;thw ](1|3 d,

di hydr o- 2& Hj - i soqui nol | necar box was used without

purifizat ¥ 6. (1|j|—d)|>\||\ﬂ?7f(7 466 (Wm). @H. r3). 8567 (BH, beb- 1$¥5 (?iH 361)7 81 (3H, m,
4.80 (2H xdﬂ, ?1.454@5@%%% (&blEE§9414345@[m4'4hi56Fr t), 2.98 (2H t), 1.49 (9H
s): mz (API'-ES) 292 [W+H]. Preparation 2 Nethyl

3-chl oro-4-[(1-net hyl et hyl ) oxy] benzoate 10Met hyl

3-chl or o- #; 5lq)3<,y@enzoate (50g, 0.27nmole), K2CAB (749, 0.54nole) and
|odopropa%g9_ﬁne nole) were stirred at roomtenperature in DV
(100m). Aft rneiiwlﬁfdswis5 (f5r{é yanedni(1-meshyletwlienylpheayiy ot doxadiazelder
vacuuqp ang yq)t@uoqﬁyd;lgg(yﬁ)s,sgaﬁp,@m;,g&;rgg;aﬁgteover a colum of silica 60 in
Et 0Ac/ hexane (1:1 he title conpound as an oi I (559, 90% . 1H NWR
(400 MHz, CDCl 3) 6805(1I—'Tf\15d) 7.89 (1H, dg), 6,94 (1H, d), 4.60-4.72
(1H, m, 3.89 (3H, s), 1.41 ( d) o z N"ES) 9 [MF1-]14. Preparation
3 1, 1- di met hyl et hyl o

5-(5-{3-chloro-4-[(1-net %et oxWph -1, 2, 4- oxadi azol 203-yl)-3,4-di h
ydro- 2( 1H) - i soqui nol i necar boxyl at e

To a solution of 3-cyano-4-[(1-methylethyl)oxy]benzoic acid (can be prepared as
described in WO2005/58848, 737 mg, 3.59 mmol) and oxalyl chloride (360 pl) in
DCM (20 mL) was added DMF (20 pl). The solution was stirred at room temperature
15  for 90 min, then concentrated in vacuo, and redissolved in dry DMF (6 mL).
Separately, 1,1-dimethylethyl 5-[(hydroxyamino)(imino)methyl]-3,4-dihydro-2(1H)-
isoquinolinecarboxylate (Preparation 1, 1.05 g, 3.60 mmol), N,N-dimethyl-4-
pyridinamine (DMAP) (20 mg) and N, N-diisopropylethylamine (DIPEA) (1.31 ml, 7.50
mmol) were dissolved in DMF (10 mL). 5 mL of the first DMF solution was added to
20  the second solution, and the yellow solution stirred at room temperature for 1 h and
then at 95 °C for 18 h. The reaction was concentrated in vacuo then partitioned
between DCM (50 mL) and saturated aqueous NaHCOj3; (50 mL). The organics were
washed with saturated aqueous NaHCO; (50 mL), then the combined aqueous
extracted with DCM (20 mL). The combined organics were concentrated in vacuo to
25  give a crude brown oil. Flash chromatography (gradient [0.5-4%] MeOH in DCM) and
concentration in vacuo gave the title compound as a pale yellow solid (512 mg,
37%). '"H NMR (400 MHz, CDCls) & 8.42 (1H, d), 8.34 (1H, dd), 7.96 (1H, d), 7.34
(1H,t), 7.29 (1H, d), 7.13 (1H, d), 4.80 (1H, sept), 4.67 (2H, s), 3.68 (2H, t), 3.24 (2H,
t), 1.51 (9H, s), 1.48 (6H, d); m/z (ES) 361 [M+H-100]".
30
Preparation 5
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1, 1- di et hyl et hyl 5- Rhydr oxyam no) (i m no) net hyl ] - 3, 4- di hydr o- 2( 1H) -i soqui nol
i ne carboxylate (Preparation 1)(2 g, 6.86 mvol) was dissolved in

t et r ahydrwbup@ns(ekiF) (100 nL) and stirred with sodi um RgumPA®806VE

di spersion, 0.302 g, 7.55 mmuol) 25 under argon at roomtenperature for 30
m nut es. Then met hyI 3-chl orao- 4- { - et hyl etg%/ % h‘ébenzoate éPreparatl on
2) (2. 355 Hth¥lo. 3d5#ads-pyara4ddamathyiethyhexylahery st 2 -axadiazal-3-d)-pdx
termeratuamytj%-zémﬁ-.b@@mﬁonﬁwﬁc@méMnneaetdmt was evaporated and
partitioned between DCM (100nmL) and water (100mL). The water |ayer was
washed with DCM (50n) and tge conbi ned DCM [ ayers dried 30(hydrophobic
frit) and evaporated. The cru ® by chronat ogr aphy
through a small silica pad,,e ield 1,1- dinethylethyl
5-(5-{3-chloro-4-[(1- rrethl< - oxadi azol - 3-y1) -3, 4-

di hydr o- 2( 1H) -i soqui nol i ne\car boxyI ate ( g, 47 mmol, 80%yield). 1H
NVR (400 MHz, CDCI3) 5 8.23 (1H, s), 8.05 (1H, 795(1H d), 7.34 (1H,

t), 7.27 Alddspéhsiorddt. Lﬂﬁwﬁé't‘hyléilhyl)o‘i(y]?@{ﬁ(ﬁ@?,@thtrarmdro-é i€fRundtypr,28), 3.67

2“2-2 [EﬁiH’E gﬁd*azogﬁgﬁg?%pp'gﬂg AEXamp])]e %8183 zﬂ?gﬁé} é‘?l‘:l-_lﬁl de)’thyl W& Samtas™ 414
5- (5-{3-cysmwp HO[C‘fZI’fTIﬁ@} Qlyd esimoMgh Phe ydd mi‘no?) ift-MRG2 AA9was stirred at

103-yl) -3, 4- d| hydr o- 2( 1H) - i soqul nol i necar box&l ate To a solution of
3- cyano- 4“[%@%‘?%?”@Wﬂ)%)@ﬂdb@ﬁ&d’f%‘j@%’EP(3 af fB@rﬁ‘i"@ﬁ%F@W&%"%‘@cn bed in

WD2005/ 58848, sué gnsrﬂh waisOfddaPto aAndcRxadrtldgehlapsi ®e §r38ktRbilitebnwiaeM (20

m.) was added (20 R'). The solution was stirred at room tenperature
methanolic ammonia. Concentration in vacuo gave a crude product (43 mg) that was

10  purified by MDAP to give the title compound as a clear film (11.6 mg, 32 %). '"H NMR
(400 MHz, CDCl;) 3 8.41 (1H, d), 8.33 (1H, dd), 8.09 (1H, br. s), 8.01 (1H, d), 7.34
(1H, apparent t), 7.21 (1H, d), 7.12 (1H, d), 4.80 (1H, sept), 4.24 (2H, q), 4.00 (2H,
s), 3.52 (2H, s), 3.35 (2H, t), 3.07 (2H, t), 1.48 (6H, d), 1.31 (3H, t); m/z (ES) 447
[M+H]".

15
Preparation 6
Methyl 3-[5-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-0xadiazol-3-yl)-3,4-
dihydro-2(1H)-isoquinolinyl]propanoate formic acid salt
o}

N
X
O\{\l N/\)J\OMe
\§
o N
’< HCO,H

20 A suspension of 2-[(1-methylethyl)oxy]-5-[3-(1,2,3,4-tetrahydro-5-isoquinolinyl)-1,2,4-
oxadiazol-5-yllbenzonitrile (Example 3, 28.8 mg, 0.080 mmol), methyl 3-
bromopropionate (35 ul, 0.32 mmol) and Cs,CO3; (130 mg, 0.40 mmol) in DMF (2
mL) was stirred at room temperature for 1 h, and then irradiated to 60 °C for 5 min in
the microwave. More methyl 3-bromopropionate (35 ul, 0.32 mmol) was added and

25 the suspension was stirred at room temperature for 3.5 h, and then irradiated to
increasing temperatures in the microwave until 150 °C for 30 min was achieved. The
suspension was filtered and concentrated in vacuo then purified by MDAP to give the
title compound as a yellow film (5.9 mg, 17 %). '"H NMR (400 MHz, CDCl;) & 8.42
(1H, d), 8.33 (1H, dd), 8.21 (1H, br. s), 8.04 (1H, d), 7.35 (1H, t), 7.24 (1H, d), 7.13
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15 for 90 mn, then concentrated in vacuo, and redissolved in dry DVF (6
m.). Separately, 1,1-dinethylethyl

5- Rhydr oxwearenea)s(izai no) net hyl | - 3, 4-di hydro-2(1 H)- i soqecmaprevsnerbdxyl at e
(Preparation 1, 1.05 g, 3.60 nmol), N, N-di nethyl-4- pyridi narri ne (DVAP) (20

ng) andNN—dllso ropylethlamneéDlPEA:% (1.3 ., 7. wer e

di ssol ved(ttHh W8516Hn£ ). 5.99 (35 spn 74 i($HeS)pR8L8Hub %ﬂ%a%ﬁ &¥:to 20
t he second 73q12|qtt|)o1n48§p.d di:herz\es] aw Hjt.ion stirred at room tenperature
for 1 h and then at 9 C or 18 h. The reaction was concentrated in vacuo

then partitioned between DCM (50 ni) and saturated aqueous NaHCG3 (50 ni).
The or ganpgspatgliéh nashed vmth saturat ed aqueous NaHCO3 (50 nmL), then the
conbi ned a eous extracted w The. conbi ned or.gani cs were
concem r afHW!in \Iééﬁ63”9)53'2054d(1\/'§'eg"y&?t0&1'é°’8f]Bﬂﬁ“ﬂ} gl 24{1?’&%4@%‘“%0‘% dgr aphy
(gradi ent d{Hydeo- éfﬁmwe@dru.hammmutmtsmataemwn in vacuo gave the title
conpound as a pale yellow ,§0I| (512 ng, 37% . 1H NWR (400 MHz, 00013) 6
8.42 (1H, d), 8.34 (1H, dd)\ 7.96 (1H, d) 7.34 (1H t), 7.29 (1H d, 7.13
(1H, d), 4.80 (1H sept), 4.%7%\(2H>~8), % 3.24 (2H t), 1.51
(9H, s), 1.48 (6H, d); m zL{& C
2009/ 080724PCT/ EP2008/ 0 63
Et hyl [ 5- (5-{ 3- cyano- 4- [(1- t hyl et hypo her$#¥t 1, 2, 4- oxadi azol - 3-y1) - 3, 4-
di hydr o- 2%1%% |so uinolinyllacetate formc acid salt 0 .HCO2H A

suspensi o penS|o of 2-[(1-methylethyl)oxy]-5-[3-(1,2,3,4-tetrahydro-5-isoquinolinyl)-1,2,4-

2-[(1- et B)\(éo?ézmlﬁ@ﬂhfénz@ﬁﬁﬂé %Eﬁa,nﬁolélst% 8W@r0805nm89%th_ﬂql br’abhbbut%/rﬁe4 5
oxadi azol - 5€§/ E\abenzonltrl | e n&@e 3, 28.8 ng 080 mmol ), ethy

br onoi et 4568 Q@Wol)@ngﬁmﬁpy MgsGEEma30 I?MF (%”ZiOVYﬁ’f’o‘-lt'freFjr@tDl\/F (2
ML) was Stdonf &b stratuROMBY HEHTRAUAREH BraliRitedltd 60 @df‘@ortéﬁﬁﬂw in" irdingr&ae0 60 C
for 5 mn in the mcrowave. The suspension was added to an SCX cartri dge,

and tge pMesriethyled-broarpbutyrate - &ah@ﬁ?cfn@m}mﬂse@dd%ﬁﬁéﬁﬁ%lSDQFﬂ\Sl@mW@%lcluo gave
conpound’ e o Wberdlh (4%s AU RS heT gl MRk et &8%23? Mg a1
(1H, d), eurﬁ@d(byH/IDﬂa)togse@@eﬂtmonnnoung sass/edlqwmmmw 8yng, 2134). (HNMRyppar ent
2] (it ool B ) .5 80 385 o (R ot (21
m z (ES) YAT.2F NMH d), 7.13 (1H, d), 4.80 (1H, sept), 4.19 (2H, s), 4.13 (2H, q), 3.47 (2H, 1),
3.28 (2H, 1), 2.99 (2H, t), 2.44 (2H, 1), 2.10 (2H, quin), 1.48 (6H, d), 1.25 (3H, t); m/z
(ES) 475 [M+H]".

\_O~

20 Preparation 8
3-Chloro-4-[(1-methylethyl)oxy]benzoyl chloride

Cl
O\‘/
Cl
O

A round bottom flask was charged with 3-chloro-4-[(1-methylethyl)oxy]benzoic acid

(available from Paragos Product List, 10.2 g, 47.5 mmol), dichloromethane (158 ml)
25  and oxalyl chloride (8.29 ml, 95 mmol). The reaction mixture was cooled to 0°C in an

ice/water bath prior to the addition of N,N-dimethylformamide (0.158 ml). The

solution was allowed to warm to ambient temperature overnight. The solvent was

evaporated to yield the title compound as a cream solid (11.49).
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15 Preparation 6 Methyl

3-[5-(5-{3-cyano-4-[ (1-net hyl et hypoxyl phenyl}-1, 2, 4- oxadi azol - 3-y1) -3, 4-

di hydr o- 2y0Hpedvasorai nol i nyl i propanoate form c acid sal t PC2ZER2&089p®HZ1 on Of
2-[ (1- et hyl et hypoxy] -543- (1, 2, 3, 4-tetrahydro-5-i soqui nolinyl)-1, 2, 4-
oxadi azol | ] benzonitrile (Exanmple 3, 28.8 0. 080 mmol th | 3-

br onopr op.%HQ%(Q%%O%@F@R%dM ?P@nd'*’c):sf?z@ﬁiﬁdﬁéd*w H)ep- %@rﬂﬁﬁ H4THh DVF (2
m.) was s(gplt reg, Bl4 (Q@M)t enperat ure for 1 h, and then irradiated to 60 C
for 5 mnin the mcrowave. Mre net hyl  3- brom)propl onate (35 RI, 0.32
mmol ) was added and 25 the suspension was stirred at roomterrperature for

3.5 h, anpré‘%ggt.d,,{gadl at ed to increasing t enper at ures in the mcrowave
until 150 achi eved. The suspension was filtered and

concem r afefFthy- V&EE@V{WHFI(FH P'é'a’eW'MBRP" Y'%ive the title conpound as a
yeIIowf|I|m(5 9 my, 17 % . 1H NMVR (400 MHz, CDCI3) 6 8.42 (1H, d), 8.33

(1H dd), 8. 21|(1H br. ). 8.04 (1H d), 7.35 (1H, t), 7.24 (1H, d), 7.13
(1H, d), £-80-(dy 5% 3.99 (2H, s), 3.72 (3H, s), 3.38 (2H t),
3.12-3.06 (4f 2.78 (2H, t), 1.48 (6H, d); mz (ES) 447 [MHF.

Preparation
5et hyl 4-[ 5- (5-{3-cyano-4-[ (1- net hyl et hypoxyl phenyl}-1, 2, 4- oxadi azol -3-y1)-3

, 4- di hyd . f
T B A B 1 g

oxadi azol Padyry lb@n%é@mﬂ@ﬁumréolo &@Wﬁm@thane 08“)1’\388 addsglemmeniym aoetaie
4- br onobu mol) in

e Ooe el i Boimpb3nd e tsshiioe AHEREITIRERG Brs SFRd hd N HtoC g ot 2d Lo
60 C f®r Bodlkdtd fyotemperdtaeaire. cobéreraaddyil va@zubf'mﬁ)rlé@kj)déa\lia% daftftioBedl , 0. 32

mol ) was, added t he on was stirred at room erat refor 3.5
11 wasbeR" e arebile UEIRRA NG E 1R eGP e ganes VURDH AR Co gi ve
the title(ngeOeUat asncenyraledow vaclion Triuition with 1diéfloroddttdMB/ ether gave

the title compound as a yellow solid (6.69).

'H NMR (CDCls) &: 8.35 (d, 1H), 7.48 (d, 1H), 7.22 (t, 1H), 7.11 (d, 1H), 6.96 (d, 1H),

15 3.86 (s, 3H), 2.33 (s, 3H)

After evaporation of the mother liquors further product (7.22g) was obtained by
trituration with diethyl ether. The mother liquors were again evaporated, and the
residue was purified by chromatography, eluting with 5-10% ethyl acetate in

20  cyclohexane, to give further product (3.459) after trituration with ether.

Preparation 10

{2-[2-Methyl-3-(methyloxy)phenyl]ethyl}amine

O NH

25  To lithium borohydride (ZM in THF; 2.0ml; 4.0mmol) (cloudy) at room temperature
was added dropwise over 0.5min chlorotrimethylsilane (1.02ml; 8.00 mmol). A
precipitate was formed and after ca. 3 min, 2-methyl-1-(methyloxy)-3-[(E)-2-
nitroethenyllbenzene (Preparation 9, 193 mg; 1.0mmol) in THF (4ml) was added

dropwise via syringe over 5 min, making sure that the temperature remained at ca.

25



15 (400 MHz, CDCI3) 68.42 (1H, d), 8.34 (1H, dd), 8.27 (br. s), 8.09 (1H,
d, 7.39 (1H, t), 7.27 (1H, d), 7.13 (1H, d), 4.80 (1H, sept), 4.19 (2H,
S), 4.13 woHpossn723. 47 (2H, t), 3.28 (2H, t), 2.99 (2H, PCY/EP200846798H, t),
2.10 (2H, quin), 1.48 (6H, d), 1.25 (3H, t); mz (ES) 475 [ MrH| t
20Preparation 8 3-Chloro-4-[(1-methylet hypoxg] b_enz?%tl chloride C 0 A
round bot £o (YR AWt neld gt tTHe3sUWIB: Wad-gtirred ngh FRAMBLERYRM ®enzoi ¢
acid (avableathight. ThemikarAges ciI@tweh ahicetbatt, Onethahol dés 2d88@Ebwly, and
di chl or onet hane {158 m) 25 and_oxalyl chloride (8.29 m, 95 mmol).
reacti on Hiex§Qiyest feEo eFcte Dt re5idyg WasepaEinednatnest Por dBieoH
addi ti on ghqidinNiydisRid1%hd QlicsFbRethaRe 15Re Molieo ENBnadl Wh Wepuatecbh@ved to
warm to anbi ent tenperature overni ght. The sol vent was evaporated to yield

the ti?l eC¥BIRFSLARCSstimes r Wil ddierameipnaggnd ey GURPINIHATSEMORMISIS d: 8. 14
(d, 1H), 8vAdrdtdd. ParifeatiBn ottthe rbsi@fe bF solitl) phabe 7ektlasfidn (8EX, colurfid), (d, 6H)

Preparation 9 52-Mthyl-1-(nmet h)él oxy)-3-[(E)-2-nitroethenyl ] benzene
eluting with methariol followed by 2N ammonia‘in methanol, followed by evaporation

The

of the ammonia containing fraction gave the title compound (80mg).
'H NMR (CDCl3) &: 7.10 (t, 1H), 6.78 (d, 1H), 6.73 (d, 1H), 3.81 (s, 3H), 2.91 (t, 2H),
10  2.77 (t, 2H), 2.18 (s, 3H), 1.76 (br. s., 2H)

Preparation 11

{2-[2-Methyl-3-(methyloxy)phenyl]ethyl}formamide

| H
O NYO
H
15  {2-[2-Methyl-3-(methyloxy)phenyl]ethyl}amine (Preparation 10; 1.75 g; 10.6 mmol)
was heated under reflux with ethyl formate (97%; 15ml) for 15h. Removal of the
solvent gave the crude product (ca. 2 g), which was purified by chromatography on
silica gel, eluting with a gradient of 13-63% ethyl acetate in cyclohexane, to give the

titte compound (1.57g).
20 MS m/z 194 [MH"]

Preparation 12

5-Methyl-6-(methyloxy)-3,4-dihydro-2(1H)-isoquinolinecarbaldehyde

N

7

O

25 To a solution of {2-[2-methyl-3-(methyloxy)phenyllethyl}{formamide (Preparation 11;
1.93g; 10.0 mmol) in formic acid (20ml) was added paraformaldehyde (0.315 g; 10.5

mmol) and the resulting mixture was heated under reflux (100°C) for 20min.
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To a solution of 2-nethyl-3-(mnmethyl oxy)benzal dehyde (avail able from

Al l i chem Product List; 20g; 133 nmol) in nitronethane (400m) was added
ammoni umwaoen@is0126. 16g; 80 mmol ) and the resulting or amge/EPROOSOSB6AS
stirred for 1 h at 100C then 10 cooled to roomtenperature and concentrated

i n vacuo. _The residue was partitioned between ethyl acetate (x2) and brine,
and the of Bami¥tureayas SORIgd HRUCKN 1onraeM ianPedRipEy Wt 9ld y¥riere GREdRE r at ed i n

vacua Tri sei@itirénovdd Pudficiibeb %ﬁﬁdﬁﬁﬂ%ra sifivgell digtidg witrtea geiRewnd as a
yel l ow solid ¥6.69). , y 1H ,ﬁz}J(FZ%{ClB) % 8.3&51(d_ %H), 7.48 (d,
1H), 7. 220( Methapplinzdighloromethane, gaveytne( ifle’ qqmpoungasge White spliy (15483 (s, 3H)
After evapRicRlideiused viheuiTathgouliicsiens further product (7.22g) was
obtained by trituration with diethyl ether. The nother |iquors were again
evapor&t eH?IS BFYPHMH bsi due was purified by chromatography, eluting with
5-10% et hyl acetate in 20cycl ohexane, to give further product (3.45g) after
trituratign with ether. Preparation 10

(2[ 2- Met hizieraration 43| oxy) phenyl i et hyl } ani ne 25To |ithi um borohydride (2M
in THF  250ndthyi1, 913 tetrahytrsieisodqlinsifyn t enper at ur e
OH
N
H

10  To a solution of 5-methyl-6-(methyloxy)-3,4-dihydro-2(1H)-isoquinolinecarbaldehyde
(Preparation 12; 1.49 g; 7.26 mmol) in dichloromethane (25ml) at 0°C under nitrogen
was slowly added boron tribromide (9.09g; 36.3mmol). After 85min at 0°C, methanol
(25 ml) was added slowly, and the resulting mixture was left standing at room
temperature for three days. Removal of the solvent and trituration with methanol/

15  dichloromethane gave a white solid residue; the mother liquors were concentrated
and the residue applied to an SCX solid phase extraction cartridge (20g) and eluted
with methanol followed by 2N ammonia in methanol to elute the product. After
evaporation of the solvent the title compound (780mg) was obtained as a pale yellow
solid.

20  'H NMR (DMSO-dg) &: 8.91 (br. s., 1H), 6.62 (d, 1H), 6.56 (d, 1H), 3.70 (s, 2H), 2.92
(t, 2H), 2.48 (t, 2H), 1.96 (s, 3H)

Preparation 14
1,1-Dimethylethyl 6-hydroxy-5-methyl-3,4-dihydro-2(1H)-

25 isoquinolinecarboxylate
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was added dropwi se over 0.5mn chlorotrinethylsilane (1.02nl; 8.00 mol ). A
precipitate was forned and after ca. 3 mn,

2- met hy 1-wo(Qoexdsy12exy) - 3-[ (E) - 2- nitroet henyl | benzene (PCcEERe@sioars®, 193
ng; 1.0mml) in THF (4nl) was added dropw se via syringe over 5 mn, naking
sure that the tenperature remained at ca. 25C (using a water cold bath).
The solution was stirred at roomte rature overnight. The m xture was
cooled with an ice bath, nethanol was added slowly, and the solvent renoved
in vacuo. The residue was partitig het ween 25% aqueous sodi um hydr oxi de
and di chl oronet hane. The aqueous was separated and 5 extracted three
times with dichloronmethane and th pined organi c | ayers evapor at ed.
Purification of the residue by soli e extraction (SCX columm), eluting

wi th nmethanol followed by 2N ammoni a et hanol , foll owed by evaporation
of the amoni a containing fraction ga@b he t|tIe conpound (80ny).

1H NVR (CDCI 3) 8: 7.10 (t, 1H), 6.78 1H), 6.73 (d, 1H), 3.81 (s, 3H),
2.91 (t, 2H), 102.77 (t, 2H), 2.18((), , 1.76 (br. s., 2H) Preparation
11 (2[ 2- Met hyl- 3- (et hyl oxy) phenyl i et hy| ¥f or mam de

15{2[ 2- Met hy1- 3- (et hyl oxy) phenyl ] et hy. ine (Preparation 10; 1.75 g; 10.6

nmol ) was heated under reflux with ethyl formate (97% 15nl) for 15h.
Renoval off otahsuspensientt granethi-ie, & A-teteahydmeltsbayioalinol (§igpavdtioo H 3nade3 puri fi ed

by chromafogr. 1S i ﬁgﬁ g Né‘ et hyl
acetate |h8k1 8QQ%§F%k%&8?®én?ﬁ%“@f?ﬁ%ﬁb%gsganépﬁf rﬁﬁe 2@ %12 194
[ MF11 Pr eﬂ)é’pﬂanmolm falowed by bis(1,1-dimethylethyl) dicarbonate (240 mg; 1.10mmol ).
5- Met hyl - g I @Ir 0 25To
= sol u 1 ono PO TRl biaporaiey NFID: etk AL R BelRA R e Bd 2 on
11; brine. The aqueous layer was further extracted with ethyl acetate and the comblned

organic layers were dried (MgSQO,) and evaporated to give a yellow oil. Purification

by flash chromatography eluting with a gradient of 5-25% ethyl acetate in

cyclohexane gave the title compound as a white foam (232mg).

10 MS m/z 262 [M-H]

Preparation 15
1,1-Dimethylethyl 5-methyl-6-{[(trifluoromethyl)sulfonyl]loxy}-3,4-dihydro-2(1H)-

isoquinolinecarboxylate

15
To a solution of 1,1-dimethylethyl 6-hydroxy-5-methyl-3,4-dihydro-2(1H)-
isoquinolinecarboxylate (preparation 14; 263 mg; 1.00mmol) in dichloromethane
(5ml) at -30°C under nitrogen was added pyridine (0.162 ml; 2.00mmol) followed by

slow addition of trifluoromethanesulphonic anhydride (0.186ml; 1.10 mmol). After
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1.93g; 10.0 mmol) in formc acid (20nml) was added par af or mal dehyde (0. 315
g; 10.5 mmol) and the resulting m xture was heated under reflux (100C) for
20m n.  TWoe 2museme was cool ed quickly to room tenper at RCE/BERR0S/051963 col d
wat er, and the solvent removed. Purification by chromatography on silica

gel, eluti na W t h g [adi ent of nethanol in dichloronethane, gave the title
corrpound g9 aPe\FWﬁetﬂe3 dt i Y 20Gadhe solkerirvardsmoved; andkiAe fesidus ekt up

purificat |n08thél5§@tétbl TBe %@ﬁltleﬂeﬂs] wEsIRRaHAL 1100 h}é}ochlorlc acid followed by
5-Methyl -1, 2 t et r ahydr o- 6-i soqui nol i nol 10To a soql ution of

5- met hyI B PF%?%W%WP'Q?@P”&F%%WE’@@Q% U\ﬂ%%ﬂ.aﬁewpn%%ﬁaﬂw Heyirye to

(Pr epar at (B tZiiclookifund a26 gH}AlohibidsedH@y ot hane (25m) al 0C under
nltrogen was sIo &Iadded boron tribrom de (9.09g; 36.3nmpl). After 85mn

at 0C,° meM®na 3 Hl) was added slowy, and the resulting m xture was

|l eft standing at roomtenperature for three days. Renoval of the solvent
and trituration wth nmethanol/ 15 dichl oronet hane gave a white solid

resi due; | i quors were concentrated and the residue applied to an

SCX sol i d1abpineetRyetft blcyans F-ietHis,A- aﬂgaroaitaﬁ Hglist RAndfirdde arBxyede!|

foll owed by 2N ammonia in nethanol to elute e product. After evaporation
of the solvent the title conpound (780ng) was obtained as a pale yell ow
solid. 201H NWR (DVSO-d6) 6: 8.91 (Rr. s., 1H), 6.62 (d, 1H), 6.56 (d, 1H),
3.70 (s, 2H), 2.92 (t, 2H), 2.48 (t|j| 2H), 1.96 (s, 3H) Preparation 14

1, 1- Di net hyl et hyl 6- hydr oxy- 5- net hyl {3, 4-di hydro-2(1H) -

X

O O

10
A solution of 1,1-dimethylethyl 5-methyl-6-{[(trifluoromethyl)sulfonyl]oxy}-3,4-dihydro-

2(1H)-isoquinolinecarboxylate (Preparation 15; 395mg; 1.00mmol) in DMF (4ml) was
de-gassed under high vacuum with stirring for 15 min, followed by addition of zinc
cyanide (153mg; 1.30mmol) and tetrakis(triphenylphosphine)palladium (0) (116mg;
15 0.10mmol) under nitrogen. The resulting deep yellow mixture was stirred at 100°C for
6 h. The solvent was removed, the residue dissolved in ethyl acetate, and the
solution washed with saturated sodium bicarbonate. The aqueous layer was further
extracted with ethyl acetate, and the combined organic layers washed with brine,
dried (MgSQO,), and evaporated to give the crude product. Purification by flash
20 chromatography on silica gel, eluting with a gradient of 5-25% ethyl acetate in
cyclohexane, gave the title compound (214 mg) as a white solid.
'H NMR (CDCls) 8: 7.44 (d, 1H), 7.04 (d, 1H), 4.60 (s, 2H), 3.69 (t, 2H), 2.75 (t, 2H),
2.46 (s, 3H), 1.49 (s, 9H)

25  Preparation 17
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25i soqui nol i necarboxylate OH To a suspension of

5-net hyl -1, 2, 3, 4-tetrahydr o- 6-i soqui nol i nol (Preparation 13;)63 ny;

1. 0mmol ) wWo 2desaisbmronet hane (5ml) at O0C was added tri et irgira®eevs/o6®s21 i ;
1.50 mmol) followed by bis(1, 1-dinethylethyl) dicarbonate (240 ng; 1. 10mol
). 5 The saol vent was evaporated and the residue partitioned between et hyl
acetate amnd-Bimeiayletyd ﬁa@@%eéywm('mago)mﬁFhWﬂeﬁ-"&EW':fb‘i-@'www(Hi)ny|

acet at e ap@quivblimediivexgiats ganic | ayers were dried (MgSO4) and evaporated
to give a yellow oil. Purification by flash chromatography eluting with a
gradi ent of 5-25% ethyl acetate iﬁ”tyclohexane gave the title conmpound as a
white foam (232ng). 10 MS m z 26N M HyyPreparation 15 1, 1-Di net hyl et hyl
5-methyl -6-ffitrifluoronethyl)sul fonglioxy}-3,4-di hydro-2(1H)-

i soqui nol i necar boxylate CF3 0 O 00 [15

Toasol utionof 1, 1-di net hyl et hyl 6- hy.ef B
i soqui nol i necar boxyl ate (preparati
di chl or onet hane

-nmet hyl - 3, 4-di hydro-2(i H)-
263 ny; 1.00mmol) in

1,1-Dimethylethyl 6-cyano-5-methyl-3,4-dihydro-2(1H)-isoquinolinecarboxylate

5 (Preparation 16; 404mg; 1.48mmol ) was stirred overnight at 80°C with
hydroxylamine hydrochloride (619mg; 8.90mmol ) and sodium bicarbonate (748mg;
8.9mmol ) in ethanol (10ml). Further sodium bicarbonate (400 mg) and
hydroxylamine hydrochloride (300 mg) were added, and heating continued for ca. 8h.
The mixture was cooled to room temperature, and the resulting solid removed,

10  washed with ethanol, and dried under high vacuum to give the title compound as a
white solid (431mg).
'H NMR (DMSO-ds) &: 7.06 (d, 1H), 6.99 (d, 1H), 4.48 (br. s., 2H), 3.58 (t, 2H), 2.67
(t, 2H), 2.19 (s, 3H), 1.42 (s, 9H) (exchangeables not listed; not clearly observed).

15  Preparation 18
1,1-Dimethylethyl 6-[{[({3-chloro-4-[(1-
methylethyl)oxy]lphenyl}carbonyl)oxylamino}(imino)methyl]-5-methyl-3,4-

dihydro-2(1H)-isoquinolinecarboxylate
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(5mL) at -30C under nitrogen was added pyridine (0.162 m; 2.00muol)

foll owed by slow addition of trifluoronethanesul phonic anhydride (0.186n1;
1. 10 mmolwo 206%80720. 5h bet ween -30C and - 20C, the sol verCTER0080m62d, and
the residue taken up in ethyl acetate. The solution was washed with 1N
hydrochl oric acid foll owed by saturated sodi um bi carbonate solution, dried
(MgSH) and concentration in vacuo fo give the title conpound as a pale
yellow oil (368ng). 5M5 nilz 394 [MH Preparation 16 1, 1-Di nethyl et hyl
6- cyano- 5- et hyl - 3, 4-di hydro-2(1

of 1, 1-di nethylethyl 5-nethyl-6-{
i fluoronet hyl)sul fonyl]oxy}-3,4

d) - i soqui nol i necarboxylate 10 A solution
(t
S 'F%Z(lkb-isoquinoIinecarboxyIate
(Preparation 15; 395ny; 1.00 DMVF (4ml) was de-gassed under high
vacuumwi th stirring for 15 m gt | gwed by addition of zinc cyanide
(153ng; 1.30mmol) and tetrakis(trleb~‘ | phosphi ne) pal | adi um (0) (116ng; 15
0. 10mmol ) under nitrogen. The resulfing deep yellow m xture was stirred at
100C for 6 h. The solvent was renov@d, the residue dissolved in ethyl
acetate, and the solution washed wi fh saturated sodi um bi carbonate. The
aqueous |ayer was further extracted W hyl acetate, and the conbi ned
organi c |l ayers washed with brine, drigd (MgSO), and evaporated to give the

crude product. Purification by flash _2Qchremat ography on silica gel,
@ etate in cycl ohexane, gave the
0

eluting with a gradient of 5-25% et

title conpound (214 ng) as a white § 1H NMR (00013) 6: 7.44 (d, 1H),
7.04 (d, 1H), 4.60 (s, 2H), 3.69 (t, 2. 75 (t, 2H), 2.46 (s, 3H), 1.49
(s, 9H) 25Preparation 17 1, 1-Di nethyl|et hyI
6- [ (hydr oxyam no) (i mi no) met hyl ] - 5- met hy 7 4-di hydro-2(1H) -

i soqui nol i necar boxyl at e )\

Y

To a solution of 1,1-dimethylethyl 6-[(hydroxyamino)(imino)methyl]-5-methyl-3,4-

25

dihydro-2(1H)-isoquinolinecarboxylate (Preparation 17; 435mg; 1.42mmol) in
dichloromethane (10 ml) was added triethylamine (0.30 ml; 2.14 mmol) followed by
5  3-chloro-4-[(1-methylethyl)oxy]benzoyl chloride (Preparation 8; 365mg; 1.57mmol) in
dichloromethane (5 ml). After 30 min, the reaction was concentrated, and the residue
partitioned between ethyl acetate and saturated sodium bicarbonate. The aqueous
layer was further extracted with ethyl acetate, and the combined organic layers
washed with brine, dried (MgSQ,) and concentrated in vacuo. Purification by flash
10  chromatography on silica gel, eluting with a gradient of 10-50% ethyl acetate in
cyclohexane gave the title compound as a white foam (413 mg).
MS m/z 500 [M-H]

Preparation 19
15  1,1-Dimethylethyl 6-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-
3-yl)-5-methyl-3,4-dihydro-2(1H)-isoquinolinecarboxylate
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1, 1- D met hyl et hyl 6- cyano- 5- net hyl - 3, 4- di hydr o- 2( 1H) - i soqui nol i necar boxyl at e
5(Preparation 16; 404ng; 1.48mmol ) was stirred overnight at 80C with

hydr oxyl aworeeodmgarzechl ori de (619ng; 8. 90mmol ) and sodi ROTIEPCE@SIOETIAS €
(748ng; 8.9mmol ) in ethanol (10ml). Further sodi um bicarbonate (400 ny)
and hydr oxyl am ne hydrochloride (300 ng) were added, and heating continued
for ca. 8h. The mxture was cooled tp roomtenperature, and the resulting
solid renoved, 10washed with ethanoli_and dried under high vacuumto give
the title conpound as a white sol Q (431ng). 1H NWR (DVSO- d6) 6: 7.06 (d,
1H), 6.99 (d, 1H), 4.48 (br. s. %58 (t, 2H, 2.67 (t, 2H), 2.19 (s,
3H), 1.42 (s, 9H) (exchangeabl e |Lted; not clearly observed).
15Preparation 18 1, 1-D nethyl et -[{[({3-chloro-4-[(1-

met hyl et hypoxyl phenyl } car bonyl ) G i noi | i mno)nethyll-5-nethyl-3, 4-

di hydr o-2(1H) -i soqui nol i necar boxyl 8 O To a solution of

1, 1-di net hyl et hyl 6-[ (hydroxyam no)

A solution of 1,1-dimethylethyl 6-[{[({3-chloro-4-[(1-
methylethyl)oxy]phenyl}carbonyl)oxylamino}(imino)methyl]-5-methyl-3,4-dihydro-
2(1H)-isoquinolinecarboxylate (Preparation 18; 413mg; 0.823mmol ) in 1,4-
5 dioxane(15 ml) was stirred at 110°C for ca. 18h. The mixture was cooled to room
temperature and the solvent removed. Purification by flash chromatography on silica
gel, eluting with 5-25% ethyl acetate in cyclohexane followed by 13-63% ethyl
acetate in cyclohexane, gave the title compound as a white foam (220mg).
'H NMR (CHLOROFORM-d) &: 8.24 (d, 1H), 8.05 (dd, 1H), 7.76 (d, 1H), 7.10 (d, 1H),
10  7.06 (d, 1H), 4.72 (spt, 1H), 4.63 (s, 2H), 3.71 (t, 2H), 2.84 (t, 2H), 2.52 (s, 3H), 1.51
(s, 9H), 1.45 (d, 6H)

Preparation 20
15  Ethyl 3-[6-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-5-
methyl-3,4-dihydro-2(1H)-isoquinolinyl]propanoate
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di hydro-2(1H)-i soqui nol i necar boxyl ate (Preparation 17; 435ngy; 1.42mol)in
di chl oronet hane (10 mM) was added triethylamne (0.30 m; 2.14 mol)
fol | owed W9 208/@Bo2hl or o- 4- [ ( 1- net hyl et hyl ) oxy] benzoyl cirCompPd@s(©FMepar ati on
8; 365nmg; 1.57mmol) in dichloromethane (5 m). After 30 min, the reaction
was concentrated, and the residue partitioned between ethyl acetate and
saturated sodi um bi carbonate. The aqueous |ayer was further extracted with
et hyl acetate, and the conbi ned organic | ayers washed with brine, dried
(MgS™) and concentrated in vacua Furification by flash 10chronmat ography on
silica gel, eluting with a gradi ent| of %ﬁ-SO@bethyl acetate in cycl ohexane
m{4
yl

gave the title conpound as a white fo 13 ng). MS/ilk 500 [MH
Preparation 19 151,1 -Di net h
6- (5-{3-chl oro-4-[(1-nethyl et hypo
3-y1)-5-nethyl -3,4-di hydro-2(1H)-is
Asol utionofl, 1-di ne hyl ethyl 6-[ { R 3-
met hyl et hyl ) oxy] phenyl } car bonyl ) oxy niﬁQ}(inino)nethyl]-S-nethyI-3,4-dihyd
ro2(1H) -i soqui nol i necar boxyl ate (Preparation 18; 413ng; 0.823mm1l ) in 1, 4-
5di oxane(15 m) was stirred at 110C for ca. 18h. The m xture was cooled to
roomtenperature and the solvent renoved. Purification by flash

chromat ography on silica gel, eluti h 5-25% et hyl acetate in

cycl ohexane fol |l owed by 13-63% et hyl etate in cycl ohexane, gave the title
conmpound as a white foam (220nm).

ohenyl}-1, 2, 4- oxadi azol -
qui nol i necar boxyl ate 0
ntOr o-4-[ (1-

To a suspension of 6-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-
yh-5-methyl-1,2,3,4-tetrahydroisoquinoline trifluoroacetate (Example 10; 90mg;
0.18mmol) in acetonitrile (3ml) was added 1,8-diazabicyclo[5.4.0Jundec-7-ene (DBU,;
5 0.16ml; 1.09mmol). Ethyl acrylate (0.03ml; 0.27mmol ) was added to the solution

and the resulting mixture stirred at 70°C for 0.5h. The mixture was cooled to room

temperature and the solvent removed. The residue was partitioned between ethyl

acetate and brine, and the aqueous layer further extracted with ethyl acetate. The

combined organic layers were washed with brine, dried (MgSO,) and concentrated in
10  vacuo to give the title compound (90mg).

MS m/z 484 [MH"]

Preparation 21
Ethyl [6-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-5-
15  methyl-3,4-dihydro-2(1H)-isoquinolinyl]acetate
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1H NVR (CHLOROFORM-d) 6: 8.24 (d, 1H), 8.05 (dd, 1H), 7.76 (d, 1H), 7.10
(d, 1H), 107.06 (d, 1H), 4.72 (spt, 1H), 4.63 (s, 2H), 3.71 (t, 2H), 2.84
(t, 2H), wo2BoyYwsp723H), 1.51 (s, 9H), 1.45 (d, 6H) PrepaPraliEP20083067963
15Et hyl 316- (5-{3-chl oro-4-[ (1- et hyl et hypoxyl pheny1}-1, 2, 4- oxadi azol - 3-y1) -
5- net hyl - 3, 4-di hydro-2(1H) -i soqui nol i nyl | propanoat e To a suspensi on of
6- (5-{3-chl oro-4-[(1-nmet hyl et hypoxy] pheny1}-1, 2, 4- oxadi azol - 3-
yl)-5-nethyl -1, 2, 3, 4-t et rahydroi soqui noline trifluoroacetate (Exanple 10;
90rrg, 0.18mml ) in acetonitrile (3r@) s added

1, 8-di azabi cycl o[ 5. 4. 0] undec- 7- ene (DBU,,,50. 16nl; 1.09mmvol). Ethyl acryl ate
(0 03nl; 0.27mmol ) was added to |'CU'[I0n and the resulting m xture
stirred at 70C for 0.5h. The m xt as cooled to roomtenperature and the
sol vent renoved. The residue was ti oned between ethyl acetate and
brine, and the aqueous |ayer further extracted with ethyl acetate. The
conbi ned organic | ayers were washed ' @ brine, dried (MgJSO®4) and
concentrated in 10vacuo to give the |tl|q conmpound (90ngy). Ms nilz 484
[ ML- 1] Preparation 21

EJ

To a suspension of 6-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-
yh-5-methyl-1,2,3,4-tetrahydroisoquinoline trifluoroacetate  (Example 10; 90mg;
0.18mmol) in DMF (3ml) under nitrogen at room temperature was added caesium

5 carbonate (177mg; 0.54mmol) followed by ethyl bromoacetate (0.026mil;
0.23mmol). After 35min, the mixture was diluted with ethyl acetate and the precipitate
removed. The solution was washed with water and the aqueous layer further
extracted with ethyl acetate. The organic layer was washed with brine, dried over
MgSO, and concentrated in vacuo to give the title compound (75mg).

10  MS m/z470 [MH']

Preparation 22
1,1-Dimethylethyl 6-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-
3-yl)-5-methyl-3,4-dihydro-2(1H)-isoquinolinecarboxylate

N

o)

15

L/ =
~N 0

34



Et hyl [ 6- (5-{3-chl oro-4-[ (1-net hyl et hypoxy] phenyl}-1, 2, 4- oxadi azol - 3-y1) - 5-
15net hyl - 3, 4-di hydro-2(1H) -i soqui noli nyl i acet ate 0 To a suspension of

6- ( 5- { 3- chban@/080724 1- et hyl et hypoxy] pheny1}- 1, 2, 4- oxadi RCBIEP3008/067963
yl1l)-5-nethyl -1, 2, 3, 4-tetrahydroi soqui noline trifl uoroacetate(Exanpl e 10;
90nmg; 0.18mml) in DVF (3nl) under nitrogen at roomtenperature was added
caesium 5 carbonate (177ng; 0.54mol) followed by ethyl bronpacetate

(0. 026n; ORaRBrEARYiNe Gf7t1eg, 3Dshmol)t iEs n&d@feblrfb Véia?soldlhbhlt(ﬁ‘d33&1yéﬂib sifyl
acetate and the reC| itate renoved. The ion was washed with water and

t he aqueol$tYEIRIOKYIPEMRAIC 264 rayailakle W@ﬁ@?ﬁ?'ﬂ“@féﬁ’%%caﬁ@ 'organi ¢ | ayer

was was hegommg hs, bom g |ﬁrd|&%r@M@fhaWQ$@m?ﬂQIoWéﬂ%nDW @dtdlymcvaﬂﬁém)t o give

the title corrpoun ). 10MS miz 470 [M-1] Preparatio
1,1-Di et pqa égqﬁypn mlxture was stirred for 45 minutes, further oxalyl chlorlde (0 1m|) and

6- (543- cyamr trdrdph-warehyddelhard wmlgrm@ﬁlﬁmed ¥oP 28- rﬁmatévsamé ot waget hyl- 3,
4-di hydro-2(1H)-i soqui nol i necar boxyl ate 15 Oxal yl chl ori de

71ny,
4. 5mmol ) Wéasooéﬂﬁ%dthteor%'dé@l Wes die- %tppgra&ﬂa%haftotucame ther Hifiedt 13 Hw(%bag'} benzoi c
aci d (avaihaphefor BomiMliteSCTIRNEMHE Gcldr bkl et @tlied in acetonitrile (10ml)

and added to a suspension of 1,1-dimethylethyl 6-[(hydroxyamino)(imino)methyl]-5-
10  methyl-3,4-dihydro-2(1H)-isoquinolinecarboxylate (Preparation 17; 916mg, 3.00
mmol) and triethylamine (607mg, 6.00mmol) in acetonitrile (15ml). The reaction
mixture was stirred at room temperature for 40 minutes then heated under reflux for
24 hours. The reaction mixture was cooled and the solvent evaporated. The residue
was partitioned between ethyl acetate and saturated sodium bicarbonate solution.
15 The organic phase was separated, washed with brine, dried (MgSO,) and
evaporated to give the crude product (1.3g). The residue was purified by
chromatography, eluting with 8-38% ethyl acetate in cyclohexane, to give the title
compound (486mg).
'H NMR (CHLOROFORM-d) &: 8.42 (d, 1H), 8.33 (dd, 1H), 7.76 (d, 1H), 7.12 (d, 1H),
20 7.11 (d, 1H), 4.80 (spt, 1H), 4.64 (s, 2H), 3.72 (t, 2H), 2.84 (t, 2H), 2.52 (s, 3H), 1.51
(s, 9H), 1.48 (d, 6H)

Preparation 23
Ethyl [6-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-5-
25 methyl-3,4-dihydro-2(1H)-isoquinolinyl]acetate

A mixture of 2-[(1-methylethyl)oxy]-5-[3-(5-methyl-1,2,3,4-tetrahydro-6-isoquinolinyl)-
30 1,2,4-oxadiazol-5-yl]benzonitrile trifluoroacetic acid salt (Example 11; 100mg,

0.20mmol), ethyl bromoacetate (44mg, 30ul, 0.26mmol) and caesium carbonate
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800ny, 3.90mmol) in dichloronethane (15nl) foll owed by DVF (catal ytic
anount). 5 The reaction m xture was stirred for 45 m nutes, further oxalyl
chl ori de WO.2000i0802ad DMF (1drop) were added and stirri ngCemreéoswedes or 20
m nutes. The sol vent was evapor ated, the residue was co-evaporated with

t ol uene then dried under h vacuum for 30 m nutes. The crude acid
chlori de (@29Mg 88Jmmad 'Pﬁ%@%&ﬁw)rquesﬂ(rfémooght?”&t?aeéaretfer LheyspBfisi on of

1, 1-di et Fédcﬁ@myﬁ.xt@rd?bwr@my@rnmﬁ)mtm OBty éxtRrotelOwith ethyl acetate
met hyl - 3, 4- di hydro- 2( 1H) -1 soqui nol i necar boxyl ate (Preparation 17; 916ng

3.00 mol 3 RRY: tTh%tm%ﬁ%@X(rB@?nﬁ’er% GigAmery pYRPREdeGnintFigation 1§¥nl) The

reaction Hhrbhiéf@réﬂ@ﬁ/ cﬁnténrc@eg%l &uting Wt TP eihgf abelaté M cytdhBkaHe &felthen heat ed
under ref| ux for hour s he reactl on_m xture was cool ed and the sol vent

evaport el eqq@pq%g,ag@ecq}%gle%plﬂ (MsndYSueeteéMEt hyl acetate and saturated
sodi um bi carbonate solution. 15 The organi c phase was separated, washed

with brine, dried (MJSO4) and evaporated to give the crude product (1.39).
The resi dﬁéﬂ&%%—%lj-é‘tt fied by chromat ography, eluting with 8-38% et hyl

acetate igtgyclo 8 3-dyangi4V[e1 -hiehylethyB ok gipReHg1(2486xBdiazol-3-yl)-5- 1H NVR
(CJ%LO?O:OQM&%) fﬁg;q C?a e J Im 7ﬂ$-6((d 1H), 731, (d, 1H,
207. 11 (dmei'mrj”‘hd d(%é H)1Eg7qu'n°%'ay'f@°l°m te3 72 (t, 2H), 2.84 (t, 2H),
2.52 {¢, 3H), 1.51 (s, 9H), 1.48 (d, 6H) Preparation 23 Ethyll.6-(543-cya
n o-4-111- nethylethyl)oxylphenyl} 1, 2, 4- oxadi azol - 3-y1) - 5-

25met hyl - 3, 4- di hydro-2 -|ﬁqu|noI|nyIIacetate A m xture of

2-[ (1- et hyl et hypoxy] - 548- (§-net hyl -1, 2, 3, 4-t et rahydr o- 6-i soqui nol i nyl'y
301, 2, 4- oxadi azol -5-yl ] beg2oRrj trile trifluoroacetic acid salt (Exanpl e 11;
100nmg, O0.20nmol), ethyl 30pl, 0.26mmmol) and caesi um
carbonate (200ny, 0.61mmol M) was stirred at room
tenperature for 1 hour. 4 s dildted with water (10m)
and extracted with ethyl acetateN(Sx ) e ined extracts were dried
and evaporated. Purification by chromatography orbsilica gel, eluting with
10% et hyl acetate in cycl ohexane gave the 5title conpound as a col ourl ess
oil (85ng). M5 mz 461 [ MN. Preparation 24

Et hyl 3- [ 6a(miirs YRrqe dmbthetBA) By 1Bt BY BN thphens histar afo-6XRAURd MyN)3- Y1) - 5-
1,2,4-oxadiazol-5-yl|benzonitrile trifluoroacetic acid salt (Example 11; 100mg,
15 0.20mmol), ethyl acrylate (31mg, 33pl, 0.31mmol) and 1,8-diazabicyclo[5.4.0]Jundec-

7-ene (DBU; 187mg, 185ul, 1.23mmol) in acetonitrile (3ml) was stirred at room

temperature for 3 hours. The solvent was evaporated and the residue dissolved in
ethyl acetate (10ml); the solution was washed with water (5ml), dried and
evaporated. Purification of the residue by chromatography on silica gel, eluting with

20  10% ethyl acetate in cyclohexane gave the title compound as a colourless oil (86mg).
MS m/z 475 [MH]".

Example 1
5-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-0xadiazol-3-yl)-1,2,3,4-

25 tetrahydroisoquinoline hydrochloride

,,( O—N NH
cl

1,1-dimethylethyl  5-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-
3,4-dihydro-2(1H)-isoquinolinecarboxylate (Preparation 3) (2.57 g, 5.47 mmol) was

stirred in 4M HCI in 1,4-Dioxane (100 mL). After 1 hour reaction became cloudy and
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met hyl - 3, 4-di hydro- 2( 1H) -i soqui nol i nyl ] propanoate 10 A m xture of
2-[ (1- met hyl et hypoxy] -5-[ 3- (5-nmet hyl-1, 2, 3, 4-t etrahydro-6-i soqui nolinyl)-
1, 2, 4- oxawlDa2a@losB72¢| ] benzonitrile trifluoroacetic acid ®alrtEPREsAbE 11;

1’00’rrg, 15 0.20mml ), ethyl acrylate (31ng, 33pl, 0.31nmol) and
1, 8-di azabj, CyCIQ?IQle5 4. 0 undec7- ene (DBU, 187%3 185 1, 1 23rrrm§3 in
acetomtr?'r@”Q 9”%&5 o5 furaEr 4f hk lt:-\(ﬁl?ﬁ 'Sf‘d’f'eé ¢bP-8{F50IL-41e sol vent

was eVapOﬁ%ﬁ%tl@jﬂ}éx&]bﬁeﬁyﬁﬂﬂﬂ%xﬁdléﬁ(ﬂl@lﬁm |2r3 méméhy@@%ba&.ﬁol(nwnﬁ) t he
sol uti on was wash an evaporated. Purification of

the resi dt\)édrﬁgi"@ﬂﬂeo(?a%%gr éﬁﬁymtm' qu)Ou %ay'glé HeNYR (0MHz. do DR by

acet at e i 948Y6HOLL%BARL(18RLE é.’f‘?gfl-'l bhe 8?(%”@.9@'@ﬂ—ﬁﬁ),ai.S"Q*?.QHr(hﬁ,S&),Oct.ég (86nm) .
M if/l7z 475 | t Exanpl e

5- ( 5{ 3 chl'ot-seRt) $-3%ehly BetIADHEXY o Reidyd:$2 {25, M), IxHdiChk 6):-B2yAPI-ESY, 3, 4-
25t et rahygy@lﬁgﬂMLnY[ ine hydrochloride .HCl C 1, 1-di nethyl et hyl
5-(5-{3-chl oro- - met hyl et hyl ) oxy] phenyl}-1, 2, 4- oxadi azol - 3-y1) -

3, 4-di hydr o-2( 1H) -i soqui nol i necar boxyl ate (Preparation 3) (2.57 g, 5.47
ol ) wasgghmpleesl in 4AM HCl in 1,4-Dioxane (100 ni). After 1 hour reaction

becanme cloudy and stirring continued for a further 16 hours. Evaporation
yi el ded 52{€- mgtlmlgtbyl@ow]tqé(-[@ ~(1,2,3,4-tetrahydro-5-isoquinolinyl)-1,2,4-oxadiazol-

met hyjgt hﬂy)]%iﬂ&hﬁﬂé!%bdﬂoc%ld’nd@(ad' azol -3-yl1)-1, 2, 3, 4-tetrahydroi soqui nolin
e hydrochl oride (2. g, 5.49 mmol, 100 "Yo vyi el d) 1H NMR (400 MHz,

d6- DVS0) 943(2H s) 8.19 (Y, s) 8.11 (1H dd), 8.03-8.00 (1H, n),
7.51-7.45 (3H, m, 4.89 5(1H, .), 04,38 L8, 3.43 (2H t), 3.35-3.32
(2H, m, 1.37 (6H d); niz (APl \

A mixture of 1,1-dimethylethyl 5-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-
oxadiazol-3-yl)-3,4-dihydro-2(1H)-isoquinolinecarboxylate (Preparation 4; 53.7 mg,
0.117 mmol) and 4M HCI in dioxane (2 ml) was stirred at room temperature for 64 h.
The mixture was concentrated in vacuo, the residue triturated with Et,O and dried in

15 vacuo to leave a light brown solid (35.1 mg, 76 %). '"H NMR (400 MHz, dg-DMSO) &
9.52 (2H, br. s), 8.52 (1H, d), 8.40 (1H, dd), 8.02 (1H, dd), 7.57, (1H, d), 7.51-7.48
(2H, m), 4.99 (1H, sept.), 4.38 (2H, s), 3.39-3.34 (4H, m), 1.39 (6H, d); m/z (ES) 361
[M+H]".

20 Example 3
2-[(1-methylethyl)oxy]-5-[3-(1,2,3,4-tetrahydro-5-isoquinolinyl)-1,2,4-oxadiazol-

5-yl]lbenzonitrile

A mixture of 1,1-dimethylethyl 5-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-
25  oxadiazol-3-yl)-3,4-dihydro-2(1H)-isoquinolinecarboxylate (Preparation 4, 512 mg,
1.11 mmol) and 4M HCI in dioxane (20 ml) was stirred at room temperature for 18 h.

The mixture was concentrated in vacuo to give a pale yellow solid, which was
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370, 372 [M+H] t Exanpl e 2

2-[ (1-met hyl et hyl ) oxy] -513-(1, 2, 3, 4-tetrahydro-5-isoqui nolinyl)-1, 2, 4- oxadi
azol 105- Wwpheovzsaiziri | e hydrochloride A m xture of 1, 1Pdirmeévgloarony |

5- (5-{3-cyano-4- [(1 met hyI et hypoxy] phenyl1l-1, 2, 4-

oxadi azol - 3- yl 4- di E{y E‘é H) -1 soqui nal i necar hoxyl at e &)Pre ar ation 4,
53.7 ng, & 1%‘?@%1 WeQ Tﬁ'ﬁ/lsﬂ fio WaaiaBR'éﬁﬁ*éO@Q 43 \wagridgas (1P o ad theom

t enper at upgdliet el®dd vith 16 NA Xk M@Hva@orrc@ﬁﬁ@tmnr@ ved yéllowa&luthat bbBearhé&si due
triturated with Et20 and dried in 15 vac eave l'i ght brown solid

(35.1 ng, arelidgn siandiqoroveanghtNies mgs Sbkso)H BIMRR W0 MHZ ¢rDMSP) 583.3% ( 1H,

d), 8.40 (11—\" )Obiisz gﬁﬁ QR (7 (M)d% 773{&717((%#4I n_?)71§g15ilng) 480((#H, séBt) 4. 99
(11-1, sept ?4 H d); mz (ES) 361
[ MtH] . 5204,496(%4@ 32 3 14(4 m), 1.48 (6H d) m/z (ES) 361 [M+H]

2-[ (1-net hyl et hyl ) oxy] -513-(1, 2, 3, 4-tetrahydro-5-i soqui nolinyl)-1, 2, 4- oxadi
azol 5-ylibenzonitrile A mxture of 1,1-dinethylethyl

5- (5-{3- cExample 4 (1- net hyl et hypoxy] pheny11-1, 2, 4- 25

oxadl azol [55&5(@6% -4l éhmtﬁg%éwﬁoxyﬁa%woi ) aﬁﬁéamwh%es ARRAGAL i On 4,

512 nmg, n di oxané was stirred at room

t enper at u?@"f)ﬁo%ﬂnﬁ“"yrl@éemﬁ?'@r@%@'@ﬂﬁ%entrat ed in vacuo to give a pale
yel | ow solid, which was redwgsol ved in MeOH. This solution was applied to
an SCX- 3 cartrldge (10 g), and the product eluted yjth 1% NH3 in MeOH
Concentration gave a yellow 0| at becdme " splid on standi ng overni ght
(366 nmg, 91% . 1H NWVR (400 & $ 5.8-38 ¢1H, d), 8.32 (1H, dd),
7.94 (1H, d), 7.32-7.17 (‘244& n, #4180 (1H, sept), 54.10 (2H,
s), 31®0-3.14 (4H m, 1.48°(6H, d); S) 361 [ M+H] . Exanple 4

roz( 1+ -1 ot T B PR ROk Sy A PRk par ' ™
[ 5- (5_ {3- Gmwm-p(ﬂ#)ﬂmdmmoemﬁ}ﬁbéteteyfcphﬂmpt}d %22, (Brapaaadioazd) 136y g
116 m, BUBSETNBIT A LI THT MeRHReREs Attt AEE80 00, 200
1..1,0 \A/a&radratexﬂioa’t(E)dder 300 i tie Bicrewaven2Vkgusbwy Iewa(\nemL)ZMsaamUS HCl (1
rTL) V\?bs en t’he solution extracted with DCM (2 x 2 mL). The combined organics were

concentrated in vacuo to give the title compound as a white solid (10.1 mg, 85 %). 'H

NMR (400 MHz, d,-MeOH) & 8.48 (1H, d), 8.44 (1H, dd), 8.21 (1H, d), 7.44 (1H, 1),

7.47 (2H, apparent d), 4.97 (1H, sept), 4.70 (2H, s), 4.32 (2H, s), 3.67 (2H, t), 3.57

(2H, t), 1.47 (6H, d); m/z (ES) 419 [M+H]".

20

Example 5
3-[5-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-3,4-
dihydro-2(1H)-isoquinolinyl]propanoic acid hydrochloride

N
N
SUSH!
\Y
o}
’< N 0~ “OH
HCI

25 A solution of methyl 3-[5-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-
3-y)-3,4-dihydro-2(1H)-isoquinolinyl]propanoate formic acid salt (Preparation 6, 5.9
mg, 0.0132 mmol) and LiOH (0.15 mg) in THF-MeOH-water (300ul, 300ul, 100ul)
was irradiated to 100 °C for 3 min in the microwave. 2ZM aqueous HCI (1 ml) and

DCM (2 ml) were added sequentially, and a precipitate formed. Filtration gave the
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15 then the solution extracted with DCM (2 x 2 nL). The conbi ned organics
were concentrated in vacuo to give the title conpound as a white solid

(10.1 ng,we2%§9/08014NVR (400 MHz, cl14-MeOH) 5 8.48 (1H, aCTI/ER2008/067068 dd),
8.21 (1H, d) 7.44 (1H, t) 7 47 (2H apparent d), 4 97 (1H sept) 4.70
(2H, s), 4.32 (2H, s) 67 )5 (tZH' t,\P 47 (6H, d rdz (ES)
419 [ M+H] {ltlezgorpggm @sg Whlte solld (6.5'mg, quan MR (400 Hz, de-DMSO

345- ( 5- {3sq2aﬁqﬂ4 b &y, mat4hy 164 'BYB?W&@WV&LSM?@H ea)a@l N@H %)yzléﬁ?» 4-

di hydr o- 2& H) - i soqui nol i n E| ahoic acid drochiorid 25A”sol ution of
net hyl R 50,{735%9%6)1 ‘{VG((ﬂ Hﬁ9e(t1Hy§@9<t2;]4p‘?ﬁ3eW1}>r %) 3, 4@ dlarazo) -
3-y1)-3, 43%5*&#1%53(219@ (32 94190Q6HNY MEEE%W@@([I@HFI rm c acid salt
(Preparation 6, "and Li'OH i n THF- MeOH wat er
(300u1® 300ul, 100111) was |rrad| at ed to 100 C for 3 m nin the mcrowave.

2M aqueougxla-}gb|e(é m) and DCM (2 m) were added sequentially, and a
precipitale Tormed. Filtration gave the title conpound as a white solid

(6.5 g, AuaRE-{3-cyane-fulki-patiylelbyl)oxdpinpmt)-1.8poxadiazali3-W}-3.4y | 11. 41 (1H,
br S) 8. ahylaidlz( ﬁg—lsgqlﬁﬂloﬁﬂﬂbtﬂﬂ)mc%cﬂﬁhﬁd]rbkhlg}lde7 57 (1H, d), 7.53 (1H,
t), 7.46 (1H d), H, sept) . H br s), 3.46-3.43 (4H, m, 3.65
(2H, br s), 2.98 (2H, t), & 39 (6H, d); niz (ES) 433 [M+Ht 5 Exanple 6

hypoayy, phe < pRHdi azol - 3-y1) - 3, 4-
anQi c\rllam d h}\‘mi de 10The title

npl e 4, Orepl acing ethyl [5-(5-
, 4- oN@ldi azol - 3-y1l) - 3, 4-di hydr o- 2(

di hydr o- 2(1H) -i soqui nol i nc?/
conpound was nmade in sim

{3-cyano-4-[(1-nethyl e | ) oxy] phenyl)
1 H)- isoquinolinyl]acetate with ethyl
4-[5-{p- {Eﬁh&Yﬁé‘@mﬁp&&njd'\N% méldgtlrmfl%éWa%H%HX(;\Exém le, replacing ethy [5-(5-

oxadi azol - 3-y1) -3, 4-di hydro-2(11-) -1 soqui nol i nyl [ but'anoat ef or m caci dsal t

( Pr epar at {b#yano- %[(bmﬁé*)wetfrm@xi/]ph?@'}cb cﬁmd'a\m!s(” YhBdrdHewred(dnhi t e solid
E ia 1d;“3) tsoi@néﬁﬁﬁ%&té%t%xl Q‘iS wm%agl% 431&1 Héfhyl&%%%o& ]%I?fer(ﬂ- Z%d) 4 2223
(2H, br spxadaaZ@BBal) 4 éﬂnb‘rimb%(w)r)soqtsn@myu n%ar efﬁfmléd) aszld43 cal, t),
2.06 (2H, sHbathtiont7 380 GRfY: T titleWofnddeRY o Dbl as EXAP58id7(10.1 mg).
15 'H NMR (400 MHz, d-MeOH) & 8.36 (1H, d), 8.33 (1H, dd), 8.23 (1H, d), 7.43 (1H, t),
7.37 (1H, d), 7.35 (1H, d), 4.85 (1H, sept), 4.52 (2H, br s), 3.63-3.54 (4H, br. m), 3.30

(2H, apparent dd), 2.43 (2H, t), 2.06 (2H, quin), 1.36 (6H, d); m/z (ES) 447 [M+H]".

Example 7
20  2-[(1-methylethyl)oxy]-5-[3-(2-methyl-1,2,3,4-tetrahydro-5-isoquinolinyl)-1,2,4-

oxadiazol-5-yl]benzonitrile

To a solution of 2-[(1-methylethyl)oxy]-5-[3-(1,2,3,4-tetrahydro-5-isoquinolinyl)-1,2,4-
oxadiazol-5-yllbenzonitrile (Example 3, 25.0 mg, 0.069 mmol) and formaldehyde
25  (37% w/vin HO, 8.0 uL, 0.10 mmol) in DCM (5 mL) was added NaBH(OAc); (29 mg,
0.14 mmol) and the resulting solution stirred at room temperature for 20 min. Brine (5
mL) was added, and the aqueous extracted with DCM (5 mL). The combined
organics were concentrated in vacuo to give a white solid. This solid was redissolved
in DMSO-MeOH, added to an SCX cartridge and washed with MeOH. The product

30  was eluted with NH3 in MeOH; concentration in vacuo gave a white solid (20.1 mg,
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202-[ (1- et hyl et hypoxy] -5-[3-(2-nethyl -1, 2, 3, 4-t et rahydr o- 5-i soqui nol i ny1) -
1, 2,4- oxadi azol -5-yl]benzonitrile To a solution of

2- [ (1- metwol2eadngpmny] - 543- (1, 2, 3, 4-t et rahydr o- 5- i soqui n®@CITmPL)08DHe D631 -

oxadi azol - 5-yl [ benzonitrile (Exanple 3 25 0 ng, 0. 069 nnDI) and

f or mal dehyde 25 (37% w v in H20 % é nL)_was added
NaBH( OAc) 8("/2)9 IMig, (iQOMHﬂ)CQQ{d 5t5hé1 n(b'éui)t 6@6@ b dé) drPSstlih 9ed”42 r oom

t enper at ugm ftP'? z%gmm ), 73"2'('1‘#! 470 1MRs RIS (2ANd, 586 (A4, (Bap R @xiracted
wi th DCM nmbi ned’ or gani cs’ were concentrated in vacuo to give a
white sol Hd2. 43Kﬁ"§ S0l f’fﬂ(%§)red| ssol ved i n DMBO-MeOH, added to an SCX
cartridge and washed with MeOH The product 30was eluted with NH3 in MeOH,
concentration in vacuo gave a white solid (20.1 ng, 78 %9. 1H NWR (400 MHz,
CDC13)° 68Exampla8 d), 8.32 (1H, dd), 7.98 (1H, d), 7.29 (1H t), 7.20 (1H,
d, 7.12 Q%G‘L(S Chf’orzai- %(ﬁﬁaetﬁ?l@ﬂéﬁl)o&yfﬁleﬁggﬁ & h-oxadi2ol FHA)-Hmetiid-/S (2H,

t), 2.49

3-[6-(5-{ *4c9'1hhs¢r@ 2(1rlz-lsq%ltngllryllnw]%@ﬁy1} 1, 2, 4- oxadi azol - 3-y1) - 5- et h
yl 3, 4-di hydr o- 2(1kb-h§qu|nollnyllpropan0|c acid To a solution of ethyl
346- (5-{3-chloro-4-[ (1- hypoxy] pheny1}-1, 2, 4- oxadi azol - 10
3-y1)-5-net hyl -3, 4-di hy -i sogui nol i nyl ] propanoate (Preparation 20;
90ng; 0.186mmol) in et ha apd T ml) at roqm tenperature was
added 2N sodi um hydroxi de (0. 186 ; : 1), the resulting m xture
was stirred at roomtenperature ﬁaL/ . Repbvah of nost of the
solvents, dilution with ca. 1 nml of watg owed by addition of acetic
acid (ca. 300pl) gave a precipitate. The 15M Xture was extracted with

i chi or omeb ha0R KR lai 336 E1a-EATRLAI 1 Moty in RLYBREY A2 WL gbi on v th

dlethyl e tit Ite so
3-yl)- -5- -methyl-3,4-dihydro-2(1H)-isoquinolinyl]propanoate (Preparation 20; 90mg;

0.186mmol) in ethanol (2ml) and THF (2ml) at room temperature was added 2N
sodium hydroxide (0.186 ml; 0.372 mmol), and the resulting mixture was stirred at
room temperature for ca. 2.5 h. Removal of most of the solvents, dilution with ca. 1
ml of water, followed by addition of acetic acid (ca. 300ul) gave a precipitate. The
15  mixture was extracted with dichloromethane to give, after removal of the solvent and
trituration with diethyl ether, the title compound as a white solid (40mg).
'H NMR (DMSO-ds) &: 8.15 (d, 1H), 8.09 (dd, 1H), 7.64 (d, 1H), 7.43 (d, 1H), 7.09 (d,
1H), 4.88 (spt, 1H), 3.64 (s, 2H), 2.76 (br. s., 4H), 2.72 (t, 2H), 2.44 (t, 2H), 2.41 (s,
3H), 1.36 (d, 6H)
20 MS m/z 456 [MH"]

Example 9
[6-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-5-methyl-3,4-
25 dihydro-2(1H)-isoquinolinyl]acetic acid

H.C
N N
o~ \
OH
\
Cl N )

CH,

M

H.C

3
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1H NV\R (DVMBO-c16) 6:8.15 (d, 1H), 8.09 (dd, 1H), 7.64 (d, 1H), 7.43 (d,
1H, 7.09 (d, 1H), 4.88 (spt, 1H), 3.64 (s, 2H), 2.76 (br. s., 4H, 2.72
(t, 2H), woddoyasp722H), 2.41 (s, 3H), 1.36 (d, 6H 20 NMSPCH/EP20086679hH)
Exampl e 9

[ 6- (5-{3-Chl oro-4-[(1-net hyl et hypoxyl phenyl}-1, 2, 4- oxadi azol - 3-y1) - 5- net hyl
-3,4- 25di hydro-2(1H)-isoquinolinyl]acetic acid To a solution of ethyl
[6-(5-{3- trblaogcﬂmfbn[cﬁ*la,trfyﬁ[dnosLE‘TdhwermBﬂméﬂ}w)aaxﬁpmagp}adz B0hdigzol-3-

y1) - 5- met ui nol i nyl acet at repar ati_on21; 75ny;

0. 16mml '3/57*{“@{‘}4&31‘69'“%’?@&%(1 EOWFO'(”ZM‘)G"%? r@é?ﬁ%r%tfﬁf)‘er gfur é50%s added 2N

S sodi um bydmrerdl 2% éiﬁﬁhdl hemnesid THRICHIXBUFRMaSSdrbiufe tagt adde@mN
tenperature for 40m n. The sol vents were renoved and the residue dissolved

in watr %%Umlhmgx'd%@é‘tdl @eargﬁwtncqmytu%yagcﬂggd | POROIETISEAURREIO8  enpved

and the raemmueTED sEIVERS W& febidd 4l theN@sidOe issBivad Rlvatergbd. onwndpl i d.
This solid was triturated with diethyl ether to give the title conpound,

whi ch was”£84% 8Fida(Tatlt was gdded, eally epivents sueredreevsdng)d this TeeifuaL2- [ My 1H
NVR ( DVBOg rﬁed 8V|tfh6to(déhe t§ glvelh'i)pale,8 élQ)V\( Qollle)ms golﬁ2wééj tnt&r'd)ed \Xntl44 (d,

1H), 7.05 I-F? I;P 2H) ,
2.77 (br. di thyI gftp)ar tozglygth(eo tIe @m 03|p61 Wij_lclg@/a(scjllter@g)o 21553‘@)'?‘5 ||8W SO|Id

6- (548 Chispny)4- [ (1- et hyl et hyl ) oxy] pheny1} -1, 2, 4- oxadi azol - 3-y1) - 5-net hyl 1
, 2,3, 4- tetrahydr Qi soqw noline trifluoroacetate 20To a sol ution of

1, 1-di met MA @342 BN E- { 3- chl or 0- 4- [ (1- net hyl et hypoxy] pheny11- 1, 2, 4-

'H NMR (DMSO-ds) &: 8.16 (br. s., 1H), 8.10 (d, 1H), 7.62 (d, 1H), 7.44 (d, 1H), 7.05
(d, 1H), 4.88 (spt, 1H), 3.70 (br. s., 2H), 2.91 (br. s., 2H), 2.77 (br. s., 4H), 2.42 (br.
s., 3H), 1.36 (d, 6H).

15
Example 10
6-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-5-methyl-

1,2,3,4-tetrahydroisoquinoline trifluoroacetate

5/

g C

N
H

20 To a solution of 1,1-dimethylethyl 6-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-
oxadiazol-3-yl)-5-methyl-3,4-dihydro-2(1H)-isoquinolinecarboxylate (Preparation 19;
210mg; 0.434mmol) in dichloromethane (3ml) at 0°C was added trifluoroacetic acid
(3ml) dropwise. The resulting mixture was stirred at 0°C for 1h, giving a pale yellow

solution. Removal of the solvent and co-evaporation with toluene gave a white solid,
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oxadi azol - 3-y1) - 5- net hyl - 3, 4- di hydr o- 2( 1H) -i soqui nol i necar boxyl at e

(Preparation 19; 210ng; 0.434mmol) in dichloronethane (3nml) at 0C was added

trifl uorosoepissariud (3ml) dropwi se. The resulting m xt ®Ce/BRa@8®67963 ed at

OC for Ih, giving a pale yel | ow sol uti on. Rennval of the sol vent and

co- evaporatlon W t h uene gave a white so whi ch was trlturated W th

di et hyl etRip as tEj‘iU(Péeci W&h fi yéefESFﬁ&cﬁw?dthsélt'%Campwds%ﬂw (to8gidigho

1H NWVR (DM§§}d6) 6: 9 08 (br. s., 2H) 8 17 (d 1H) 8 10 (dd, 1H), 7.78

(d, 1H, 2H)

3 45 Dy by %Aséodz @@@f{ébr @@H) §1Ze§d(*§4) gmp(dq 188 ?as (<B|J|j'|8|\7s4~‘|'>nk 384
Eﬁfi é(d 1H), 4.84 - 494(}r]n1H:2438(br 2H), 3.45 - 3.52 (m, 2H), 2.98

2- (1- Met Ieth

:} 43-(5- net 2,3, 4 tetrahydro 6-isoquinolinyl)-1,2
4 1C@xa6| %'ﬂb?“@ (§I "Beh%rﬁjt@"i)l e trifluoroacetic acid salt

Tri f1 uor oRreh/L3gaqiili{ 3m) was added |oan ice cool ed solution of

1, 1-di net hyl et hyl '6-

15(5-{3-cyano-4-[ (1- net hyl et hypoxy] phenyl1}-1, 2, 4- oxadi azol - 3-y1) - 5- et hyl -
, 4- di hydr EXaI%PIU")Ti soqui nol i necar boxyl ate (Preparation 22; 486ny, 1.02mmol)

in di chl ofonet hane (3nl). The reaction m xture was stirred at OC for 30

m nutes. @ -MethylstbyNeylSdadsmaetayl-hAd 4-triratweretbdseqrinoimdl-42¢d from

tol ueqg (6)%3d|a{6|lé-y!ﬁ@édzgﬂltﬂfe th'ﬁ%oF&a%'eQH%cm $4i di ethyl ether gave the title
conpound as a colourless solid which 20 was filtered off and dried (485ng).
1H NVR (400 MHz, 00013) 6: 1.48 (6H, d), 2.54 (3H, s), 3.09 (2H, m, 3.5
(2H, obscured by residual sgQlvent), 4.36 (2H, s), 4.80 (1H m, 7.08-7.15
(2H, m, 7.85 (1H, d), 8.33 Hocod), 8.42 (1H, s), 10.20 (2H, br s). M
trik 375 [ M\+. 25 Exanple 120
[6-(5-(3-Cyano-4-[(1-methyleth
3,4- di hydro-2(1H)-isoqui noliny
was added to a suspension of ethy
met hyl et hypoxy] pheny1}- 1, 2, 4- oxadi aoml/ A
i soqui nolinyl]acetate (Pr eparation 23N 801
The

'ylphenyl} 1, 2, 4- oxadi azol - 3-y1) - 5- et hyl -
cetl c acid 0 2M Sodi um hydr oxi de (2n1l)
3=cyangr 4-[ (1-

et hyl - 3, 4- di hydr o- 2( 1H) -
0.17mmol ) in ethanol (2m).

Trifluoroacetic acid (3ml) was added to an ice cooled solution of 1,1-dimethylethyl 6-

15 (5-{3-cyano-4-[(1-methylethyl)oxylphenyl}-1,2,4-oxadiazol-3-yl)-5-methyl-3,4-dihydro-
2(1H)-isoquinolinecarboxylate ~ (Preparation  22;  486mg, 1.02Zmmol) in
dichloromethane (3ml). The reaction mixture was stirred at 0°C for 30 minutes. The
solvent was evaporated and the residue co-evaporated from toluene (x2). Trituration
of the residue with diethyl ether gave the title compound as a colourless solid which

20  was filtered off and dried (485mg). '"H NMR (400 MHz, CDCls) &: 1.48 (6H, d), 2.54
(3H, s), 3.09 (2H, m), 3.5 (2H, obscured by residual solvent), 4.36 (2H, s), 4.80 (1H,
m), 7.08-7.15 (2H, m), 7.85 (1H, d), 8.33 (1H, d), 8.42 (1H, s), 10.20 (2H, br s). MS
m/z 375 [MH]".

25 Example 12
[6-(5-{3-Cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-5-methyl-3,4-
dihydro-2(1H)-isoquinolinyl]acetic acid

42



5 reaction mxture was stirred at roomtenperature for 2 hours. The sol vent
was evaporated and the residue diluted with water (5nml). The sol ution was
aci di fi edwoi2o0v/me2ti c acid and extracted with et hyl acePaT®EPe@8HIBF3 The
aqueous phase was evaporated and the residue purified by MDAP to give the
title conpound as a colourless solid (7ng). 1H NVR (400 MHz, d4MeOH) 6:
1.46 (6H, d), 2.55 (3H, s 1Q,3.19 (2H, t), 3.35 (2H, s), 3.67 (2H, t),
3.78 (2H, s), 4.53 (2H, %Y 4785 (1H, m (part obscured by water peak),

7.20 (1H, d), 7.54 (1H, d), 5 (1H, d), 8.50-8.60 (2H, M. M5 mz 433

[ MVHt Exanple 13
15346- (5-{3-Cyano-4-[(1-neth poxy|phe -1, 2, 4-oxadi azol - 3-y1)-5-neth
yl - 3, 4-di hydro-2( 1H)-i soqui nol i nyl oig"asid sodiumsalt 202M sodi um
hydr oxi de (2nml) was added to a soOl'liti ok=Qf ethy -(5-{3-cyano-4-[(1-

met hyl et hyl ) oxy] pheny1}-1, 2, 4- oxadiazol 3-yl)-® net hyl -3, 4-di hydro-2(1H) -

o Mo BALRLRRIRRS PLVRLHART, BL0uiiRe Fa RS RtRtS (2T

t enper at umtfqnlnﬂh;dl)oky]bl@@hwyt h4me|az<§|2ml}5 migtiey | S04- dudydma&(im Jter ed of f,

hed with d d t t d
R S A ke R R PRI N
2. 08 (2H, rdactior2 midtufe3 as Sotirred. &9rcdnv Serhidratung for 3 F&ﬁlr{ ZHe Sblveﬁl @83 ( 1H m,

7.09 (1H, d H d), 7 (1 40 (1H, .dd), 8.5
Mo a7 | gPoredgra e phle ubRa vk i eprr RN el e
pr epar at i ateticahdid sdrejpextvaoted peéthf enhmedc@thte4(3x5l¥®t Mpaaqmmnscﬁidse whabl y
expressi ng the hum i P1.receptor or t_ Baso h Leukaem a cells (RBL)
ot Bbly exprity i Tl @b REEE S ViR TR e, Fus SRt eRcy bet ore
ligb(r)\g ha][ wsmérmisismh@ (M%Thﬂ!ﬂﬂﬂ@ﬂﬁimﬂmgr(ﬁﬁlew)ima 463%) da),nzl55QBllH|r5)f uged at
r te Y e.s t et was
re-sug(g]eng @H]dp %Sééz Os)véﬁz?g'gn@g%%@ﬁ %%ﬁ?ﬁﬂ% S%SQEI’I §P8t ender
for 2 bur Sl_b@uﬁtfd_ Byowers pbak)20001sH of), buhf(er, dﬁ@@M(H&P@SS 5brdvbh eaHet i n,
259/ M bacgj tracjn, EDTA, 1nM PVMSF, 2RM pepstatin A). The bl ender was
pl unged imsom?zc‘b%f[ 5 mns after the first burst and 10-40 mns after the

final burst to allow foamto dissipate. The material was then spun at 500g
for 20 m Es anFI H1e supernatant spun for 36 mns at 48,000g. The
Example 19

15  3-[6-(5-{3-Cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-5-methyl-
3,4-dihydro-2(1H)-isoquinolinyl]propanoic acid sodium salt

20  2M sodium hydroxide (2ml) was added to a solution of ethyl 3-[6-(5-{3-cyano-4-[(1-
methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-5-methyl-3,4-dihydro-2(1H)-
isoquinolinyl]propanoate (Preparation 24; 80mg, 0.17mmol) in ethanol (2ml) at 60°C.
The reaction mixture was stirred at 60°C for 2 hours, cooled to room temperature and
diluted with water (2ml). The solid was filtered off, washed with a small amount of

25  water and dried to give the title compound as a colourless solid (55mg). '"H NMR
(400 MHz, d¢DMSO) &: 1.39 (6H, d), 2.08 (2H, t), 2.44 (3H, s), 2.59-2.78 (6H, m),
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15 pellet was resuspended in the sane buffer as above but w thout PMSF and
pepstatin AL The material was then forced through a 0. 6nm needl e, nmade up
to the rewoizo@dsohune, (usually x4 the volunme of the oPCHiRPa0080619H3
pellet), aliquoted and stored frozen at -80C. 20Alternative Menbrane
preparatign for S 1131 GI S assa steps were erforrred at 4C. Cells
wer e hom)aéﬁl (€BdShi%t 9 Mt ) <& (ﬂi’? |0Hg7 §Péﬁ'defj) f70@ oM Hs840dfH180kecs in
200 s of glsafdrrs) ReVIAAREAH] 1 M | eupeptin, 25g/m bacitracin, 1nM EDTA,
1mM PVMBF, 21t M pepstatin A). The bl ender was plunged into ice for 5 mns
after the first burst and 10-40 mins after the final burst to 25 allow foam

to dissi pMe%\brIH@PF@Ba%t'u% foass PG TP 3P éﬁ’sa?t 500g for 20 mns and the
super nat ant spun 36 mns at 48, 000 pell et was resuspended in the

same buff Epr a@W@b@\ﬂepr@mraMmsﬁ@mstepwswrarmrfp@w at #1¢- ARaThepatamerdeds was
then forc 1 | ;

(usual ly S% @hm’é(&\t/ég?mﬁe@e @mﬂ%}egﬁ% S?Cn Q%r Pté (fphmc ngﬁernﬁ%félg (g%)stored
frozen at staByExB@ssSI@hu@ERY Pa’isrgagpteuMqﬁ &mtq 8% h:epfate@nn beferebeing s
(1.5mg/ we MpUN )

scintill ab %’%’ﬁ&%? ?Q?Snaﬁlggg%&y Lg%?%} %gﬁ s@%?.) Ll%g%ﬁ U\@q@)é aﬁﬁgg@%&s?éy buffer
(HEPES zoﬁiwmw?s:l?\ft@orﬁwoma@ th@@@nmnamt ghe adilel stasdetsysgeied goidregllKOH 5M

G0 |, FAE Adhoit @85 OGE8 Y A nctP e 23008 BP0k PACh a5 2! S0

nut es pre-cou on i ce the bead an
suspensi ohufie <50 §ipdn8ied, 1deeaoaﬂtih1%6p@rei weesitrgo, Y privb BYTén émM/BRISFe] |

plate (5p,1/well).,. ntai ning, 5 0.1n1 of
Pas - oo e Messtating e bater s in i B TS S0 BPS et s W phest v
t hen addednd 00-aQomihs bftglthé #sal blikse td allval foamsedissipate. aite rﬁé.t@rléll?l/a)s thas t hen
centrlfuged at or 5 mnutes then read.i di. ate ewl ux
eader . AR B POk IFBANAS e P CRaI R SRR BIE So e atlEn of
10mM gmd peitee whe r%mepaﬁ@d ih thel$X086 B)Nﬁ@au@bngg lButhllhbuﬂPMSFlﬁndQﬂp?ﬁaﬂrp) Ei o}
provi de 1 |nt Qse re v ilutions were transferred to
e hecay Aol Helbaha i iR RaEed Hiditice Dt wsepie, Tre fiado chaBRLTRS ooy bos
t he pl at evélomea{usuallys@ytie volume of the original cell pellet), aliquoted and stored frozen

at —80°C.

20  Alternative Membrane preparation for S1P1 GTPyS assay
All steps were performed at 4°C. Cells were homogenised within a glass Waring
blender for 2 bursts of 15 secs in 200mls of buffer (50mM HEPES, 1mM leupeptin,
25ug/ml bacitracin, 1mM EDTA, 1mM PMSF, 2uM pepstatin A). The blender was
plunged into ice for 5 mins after the first burst and 10-40 mins after the final burst to

25 allow foam to dissipate. The material was then spun at 500g for 20 mins and the
supernatant spun for 36 mins at 48,000g. The pellet was resuspended in the same
buffer as above but without PMSF and pepstatin A. The material was then forced
through a 0.6mm needle, made up to the required volume, (usually x4 the volume of
the original cell pellet), aliquoted and stored frozen at —80°C

30

S1P1 GTPyS assay

Human S1P1 rat hepatoma membranes (1.5ug/well) were adhered to a wheatgerm
agglutinin (WGA)-coated scintillation proximity assay (SPA) beads (0.125mg/well) in
35 assay buffer (HEPES 20mM, MgCl, 10mM, NaCl 100mM and pH adjusted to 7.4
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Al'l data
each pl at

met hod f oWOSMPSGEERYS assay Si Pi

was normalized to the nean of 16 high and 16 | ow control wells on
e. A four paraneter curve fit was then applied. 15 Alternative

expressi ng RH7777 menbram&2¢ok/061g3 wel | )

menbranes (1.5n/well) were honogeni sed by passing through a 23G needl e.
e then adhered to WGA- coated SPA beads (0. 125ng/ wel Ié I n assay
L

These wer

buf f er ( HEPES KRIMOM. NgleR 21 Oudh A CodiRalcpssey ienrHeption) any sapesdn ©
KOH 5M . BB W01 Safagl saponin 90Rg/ m FAC were al so added. After 30

m nutes p
into whit
containin
for S1P3

gmh usi ng

recoggllng on ice, the bead and nenbrane suspension was di spensed

aftey 8D meinuiss| Rigrepyplinenen Lice 3Ba-brar| ansl atesrame pugpeRsion) was

R34 R R e e e S D Do P g

0. 3nM
t hen

added %0 OHel ¢ithe esmpatrel. f Suialell 458G TR K& 30N figdloadiRigandasntheadseal ed,

. trif , 1 ' di at Vi ewl | st )
SBoom CFER-Kalionat 5P 1600 hRRRGhlek Tl S BRI 1, o
9, 11-13 bhasd tieerpdsbh@ugdd at7100ExaNIdreS mihutds thenassad BnhadlalypdCaViaflux8, S1 P3

10

15

20

25

30

reader.

All test compounds were dissolved in DMSO at a concentration of 10mM and were
prepared in 100% DMSO using a 1 in 4 dilution step to provide 11 point dose
response curves. The dilutions were transferred to the assay plates ensuring that
the DMSO concentration was constant across the plate for all assays.

All data was normalized to the mean of 16 high and 16 low control wells on each

plate. A four parameter curve fit was then applied.

Alternative method for S1P1 GTPyS assay

S¢P+ expressing RH7777 membranes (1.5ug/well) membranes (1.5ug/well) were
homogenised by passing through a 23G needle. These were then adhered to WGA-
coated SPA beads (0.125mg/well) in assay buffer (HEPES 20mM, MgCl, 10mM,
NaCl 100mM and pH adjusted to 7.4 using KOH 5M). GDP 10uM FAC and saponin
90ug/ml FAC were also added.

After 30 minutes precoupling on ice, the bead and membrane suspension was
dispensed into white Greiner polypropylene LV 384-well plates (5ul/well), containing
0.1ul of compound. 5pl/iwell [**S]-GTPyS (0.5nM for S;P; or 0.3nM for S;P; final
radioligand concentration) made in assay buffer was then added to the plates. The
final assay cocktail (10.1ul) was then sealed, spun on a centrifuge, then read

immediately on a Viewlux instrument.

Exemplified compounds of the invention had a pEC50 > 5. Examples 1-7, 8, 9, 11-13
had a pEC50 of >7. Examples 2, 4, 6 and 8 had a pEC50 of >8,
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Si P3 nenbranes fromrat basophilic | eukaem a cells (RBL-2H3)(1.5Rg/well)
wer e adhered to WGA-coat ed SPA beads (0.125nmg/well) in assay buffer (HEPES
20mvi MgGLO 28mkdso7#aCl 100nM and pH adjusted to 7.4 usi n@CKER2&806796DP 10gM
FAC and saponin 901.tg/m FAC was al so added). 5After 30 mi nutes

pr e- coupl on ice the bead and nenbrane SUSFSSnSI on was di spensed into a

whi t e GreSﬂ.é? Ny BrepiPenat pesgiligdeykasmia eelissRRBledH3)(1-@fwell mergy 0. 10 of
t he comoamreé%ﬂ/\)@k koétééﬁpACHé%%% (692§ny)v¢énwa§se Ibghérg(arybgs)mmnade up

in assay buffer was then added oni s | at es final amcockt ail
(10. 1R1) Mg§lzc%nlvlr NﬁGbé%DreM 6110(101 pnnuﬂ@d o 7rﬂ| mgegorh@w &g 10 Gtely on
a Vi ew ux %%? 0 were dissolved in DMSO at a
concentra?rljr(g% 0 ﬁ{l%orjf@rjglnﬁeag%@e%grggh in 100% DVSO using a 1 in 4

di luti®n Afterp300n'mutmi pie-dlepm; ot idegbe reespoarse ramrase slisendionuvasns wer e

transferred to the ass ates ensurin 0 ent ation was
constant  depuled e il rdbe AL (B el bR R IRa" 6t he
mean of 16.1pi ghth@dempbundoVve g/l [Bs]-BEPIS (shNeHEA r@bu@ﬁ@nd/&oh@mawn@neter
curve fit was then applied. Alternative nethod for S1P3 GTPéS assa P3
expr essi nif m@yr%'ﬁﬁrr‘é(ﬁ%éhe(‘la%ﬁ\ﬁ)@IQQP”%P'Qteﬁoﬁlj’efmaééﬁs%fycq% ﬂu(ﬂ@ﬂa thr ough
a 23G nee@hg.cchifgfdar @0@6??% fenenedutbe tN@P\r%ﬁirﬁHe@Eﬁ%lP%ﬁ% Viewlux

(0. 125ng/vve||) in-assay buffer (HEPES 20nM MyCl2 10mM "NaCl 100nM and pH
adj ust®d fepder-4 using KOH 5M). GDP 10RM FAC and saponi n 909/ mM FAC were

al so addeg st RbmPBuMsWERSIIRIRERUR DGO o &%ceﬁthﬁlohecﬁq 0RfM afB RIréne
suspensi on was 25di s ensed into white G einer P propyl ene LV 384-wel |

pl at es ( SRIePaEEd i, 105t BMRChYsiDg B0 Ton ¢ slifgiamatersoy previde[ Bis 8pinAPYSs (0. 5n M
for Si Pi rbofse3Burlkd. 0frhe Hid str\ﬁérert?éﬂisferﬂeG%BQh&%Q%ﬂblét%%'é?ﬂhnr'i@aﬂﬁat' n assay
buf fer was hen added to the plates. final assay cocktail (10.10 was

t hen seal 88§, MéQrpoaﬁer&ra@enM@ﬁfcegeantta%%sﬂeealate{ﬁ%aﬂ 338y on a Vi ew ux

i NSt rygreny d%% ﬁé?%%éllz@é t&%@%@qsofnesn@ﬁ ahBl 1t6hl'o§/ @heal whiRd o BEFS0 <6,

many had a P <5. Exanples 1, 4, and 13 had a pEC50 <5.
plate. A four parameter curve fit was then applled

Alternative method for S1P3 GTPyS assay

S1P3 expressing RBL membranes (1.5ug/well) were homogenised by passing

20  through a 23G needle. These were then adhered to WGA-coated SPA beads
(0.125mg/well) in assay buffer (HEPES 20mM, MgCl, 10mM, NaCl 100mM and pH
adjusted to 7.4 using KOH 5M). GDP 10uM FAC and saponin 90ug/ml FAC were
also added
After 30 minutes precoupling on ice, the bead and membrane suspension was

25 dispensed into white Greiner polypropylene LV 384-well plates (5ul/well), containing
0.1l of compound. 5uliwell [®*S]-GTPyS (0.5nM for S1P4 or 0.3nM for S4P; final
radioligand concentration) made in assay buffer was then added to the plates. The
final assay cocktail (10.1ul) was then sealed, spun on a centrifuge, then read
immediately on a Viewlux instrument.

30
Exemplified compounds tested in this assay had a pEC50 < 6, many had a pEC50
<5. Examples 1, 4, 8-10, 12 and 13 had a pEC50 <5.
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CLAIMS 1. A conpound of fornmula (1) or a pharnaceutically
acceptable salt thereof: (1) wherein Ais phenyl; RLis up to two
substituents independently selected from chloro, isopropoxy, and
cyano; R2 is hydrogen or nethyl; Bis: (a) Fc47,7,NR3 R3 is hydrogen,
met hyl or (CH2)1 3CO2H, R4 is hydrogen. 2. A conpound selected from
5-(5-{3-chl oro-4-[(1-nethyl et hypoxy] phenyl11-1, 2, 4-

oxadi azol -1, 2, 3, 4-tetrahydroi soqui nol i ne;
2-[(1-net%w£§%§ypoxy]-513-(1,2,3,4-tetrahydro-5-isoquinoIinyl)-1,2,4-
oxadi azol -5-y1 Thenzonitrile;

1. A compound of formula (I) or a pharmaceutically
acceptable salt thereof:

@

wherein

O\N
R }q /<
PO
/N
Ry
A is phenyl;

R, is up to two substituents independently selected from
chloro, 1sopropoxy, and cyano;

R, is hydrogen or methyl,
B is:
(a)
/ \/ NR3
Ra4

R is hydrogen, methyl or (CH,), sCO,H,;

R, is hydrogen.

2. A compound selected from:

5-(5-{3-chloro-4-[(1-methylethyl)oxylphenyl}-1,2,4-
oxadiazol-3-y1)-1,2,3,4-tetrahydroisoquinoline;
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[ 5- (5-{3-cyano-4-[ (1- net hyl et hypoxy] pheny11-1, 2, 4-

oxadi azol - 3-y1) - 3, 4-di hydro-2(1H) -i soqui nol i nyl ] acetic aci d;
345- (5- 13-cyano- 4-[ (1- et hyl et hy) oxy] pheny11-1, 2, 4-

oxadi azol - 3-y1) - 3, 4-di hydro-2(1H)-i soqui nol i nyl ] propanoi ¢ aci d;
4] 45-{ 3- cyano- 4-[ ( 1- net hyl et hypoxy] phenyl | -1, 2, 4-

oxadi azol - 3-y1) - 3, 4-di hydro-2(1H) - |squ|noI|nyIThutan0|c aci d;

5 | Soqui not 2o '31?1591@%@&@@?(553-?%1(}]?@ ‘ﬁfsﬁaﬁﬁﬁz&yﬁd i56-

[ 8- (5-1{ 3- Chl ofBinP Db asadiayeky phhepzonitries
oxadi azol - 3 f'y- 5-8 byd# l&ﬁediylenltyll}l)éxy] plaeeylilc] gcid;

316- (5-13- .

oxadl(azol 3-y Qd t %Hglr%@?( Epeu S u%%jéflﬁi aIc]epropanm C
acid; [6-(5; 0- 4- t hy | ), 0X enyl11-

oxadi a[zol (339% &ﬁg [éﬂ:ﬁﬁﬂﬁ @I}Yée y}lﬁg g ilJZ'ér] acetic acid;
6- (5-{3- Chl or oxadie(znl )/-Be4+dzhydmy-]2{ éh)yisdoqmﬁohnyl]pro—

oxadi azol - 3-y ﬁnélcng 1-1, 2, 3, 4t et rahydr oi soqui nol i ne;

|2) [ (112|\/§t 23(/% 1§ ?rﬁ%ﬁ?’]ﬁtﬂyﬁoﬁy}“‘pﬁ&ﬁﬁ?hl’ﬁﬂ 6- i soqui nol i ny
6~ (5- 13- CyangX a Tl il dRrisoguinglinyl]bu-

oxadi azol - 3- ytian CBCrﬁé‘tl yl 3, 4 di hydro-2(1H)-i soqui nolinyl]acetic acid;
3[ 6- ( 5- { 3- cRafifd- memy}amnbxwawym@ym }112,3,2- té‘erahydro—

oxagl azol - 3-y%)ixH flgg Jp;@;},{ 1 ax qné(l ] propan0| o
acid; or a
phar maceut i Eé;%”g%%? %&g%ﬁ @ﬁ C}ﬁiiﬁhg g’l’ | ng to claim
1. oxadiazo - c omen-4-yl]acetic
acid;
3-[6-~(5-{3-Chloro-4-[(1-methylethyl)oxy|phenyl}-1,2,4-
oxadiazol-3-y1)-5-methyl-3,4dihydro-2(1H)-isoquino-
linyl]propanoic acid;
[6-(5-{3-Chloro-4-[(1-methylethylJoxy]phenyl}-1,2,4-
oxadiazol-3-y1)-5-methyl-3,4-dihydro-2(1H)-isoquino-
linyl]acetic acid;
6-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-
oxadiazol-3-y1)-5-methyl-1,2,3 4tetrahydroisoquino-
line;
2-[(1-Methylethyloxy]-5-[3-(5-methyl-1,2,3 4-tetrahy-
dro-6-isoquinolinyl)-1,2 4-oxadiazol-5-ylbenzonitrile;
[6-(5-{3-Cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-
oxadiazol-3-y1)-5-methyl-3,4-dihydro-2(1H)-isoquino-
linyl]acetic acid;
3[6-(5-{3-cvano-4-[(1-methylethyhoxy]phenyl }-1,2 4~
oxadiazol-3-y1)-5-methyl-3,4dihydro-2(1H)-isoquino-
linyl]propanoic acid;
or a pharmaceutically acceptable salts thereof.
3. A pharmaceutical composition comprising a compound
according to claim 1.
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