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OXADI AZOLE DERI VATI VES ACTI VE ON SPHI NGOSI NE- 1

- PHOSPHATE ( S1P) The present invention relates to
wooeneloswzadi azol e derivatives havi ng phar nacol pQi/ERt008/067963

activity, processes for their preparation,

phar maceuti cal conpositions containing themand their
QXFDIAAOLEDERVATIES ACITIVE ONoSBHIN GOS NE-$-PHE)SRHWTES ( $rHP)

1- phosphate (S1 P) is a bioactive lipid nediator

formed by the phosphoryl ati on of sphingosine b ,
TheyPeRB STvealRT pidiestofifyel exadisgalg qeﬁvﬂlvﬁﬁ hp@ogpgampﬁopl%wal
ac@ik/i%pdpro&éssbé‘? fBF ASHAC BEbpARdlioh € phetnfstellical ddriPSItioRs c@ﬁﬂahmg

i ncl udi ng those of henatop0|et|c origin such

thB'I“a?c”é’ltB%U%ﬁw'G t%&?att‘@r‘ of vadRyBiEerdets- al 1998 J Bi ol
Chem 273(42):27104; Sanchez and H a 2004, J Cell
Bi ochem 92: 913%¢tﬁlt has a w de range of bi ol o i cal

Seivrgasie, Trritosa g(§EQuisat bipastvecdipid presligterer Qrtm%*n by the
pHsph&yRAéA @Fépﬂhﬂwgoﬁlﬁb'ﬂy'%ﬁmg&ﬁﬁ@ Mingséssaid @Aeurdnd hi h Ievels in
activation of inflammtory cells and platelets(

thg Ripagy Hds PERsyceBrpe RBFFiFd @4@%@95') of gsll\fgpesy, Ht%w tBPSG of
he$n§t5’p6|§tﬁp@ﬂ'l§h Vs@cﬂi %gqnét@retshaw& n%eaen%emdnm& et 2l 1894 J Biol

hirn &Py sy Some el 2Bt - G Blskhan 2t e had & wide
rafi§&! R Qﬁbl&jﬁmtaﬁ%hsﬁhndﬂﬁﬁ%g&% dt@h'&%eﬂﬁﬁ@llfé@ﬂbrﬂ Ydif¥érentiation,

receptors (Chun et al 20 har macol ogi cal Revi ews

maiility ggsculgrisatien: af fctiyaiiop s anfiammateny IC§FS B elrtsists (Fyne and
Pyhe: 2309) BIO-Eh@lSleJ 534196389)t (F\'\iiz éﬂbﬁ){deglcff fSﬂ'Peﬂétsb@{snPéR'@eeptor have

expr essj on, ei ng. wi dely expre
bagRpiess el oWﬁ’E/ﬁ%ﬁﬂ)% Saﬁ’@ @Qaﬁ)oﬁéPétﬁEé’Qt?i)s%%é (Eﬂgr% and

S‘ﬂFF?ﬁ(EEUg SR fdrinthg ;Shrbbfat'hg @pebtéin C@uﬂ)l@(‘i‘%ﬁd&ﬂgﬁa‘?@lfl‘el‘bntlatlon gene
They si via different subsets

faB‘H')ﬁPB"eﬁ%p"PE? Gy é 200¢ fivagpgclegien &%'&Wéaﬁ"’ %Gés pRsez and

HiaKl 2004ancCdilurr @%eﬁllﬁ?h@@ ®13) Brigguay si r@@e;ﬂ@ﬂsasrﬂo%alﬁ%;’ennal
Sanchez and H a 2004 Cel lul ar Bi ochem 92: 91

MBNGp XRigssaMe¥ithop R Hd Being Widelc sppTEFsathch Lok e?Xpresseo' on

lymBABIA 0t Berhbdbbiefik ltlﬁﬂjesCé{ﬁdﬂsme DT i BrS I%mdeﬁﬁlaqawer
and effects_on endotheljal cells (Rosen and Coet z|

deghesingRteeRe  NP1gAB] Via S0 SUb&&Eﬁ’ﬁfﬁ Broffing tRepramete o variety
oflREIBHEAN reBpNReB &Rk UsRIAHIaN2G N BIsBREM Ot Biophysica Acta 1582:72,

Sanchez and Hla 2004, J Cellular Biochem 92:913).

Proposed roles for the S1P1 receptor include lymphocyte trafficking, cytokine
induction/suppression and effects on endothelial cells (Rosen and Goetzl 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
(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
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
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aut oi nmune and transpl antation ani mal nodel s,

i ncl udi ng Experinental Autoinmune Encephal onelitis
w@ paBpsatedel s of MS, to reduce the severity of PETIEP2008/067963

i nduced di sease (Brinkman et al 2003 JBC 277:21453;

Fu' ino et al 2 Phar macol 5:
a0 S5 Rhst 309l eAnnog 21 8e07 Pes Sch 19054 Pukhed dsta on
adwam §erebts! thaddontpodAd 1:@)atméﬂﬁllrﬁju@§§ |o‘éls toy tHeSS TRPRIcef@r from
to be nmedi ated by the effect of oni sts on

the yeRdnsWiAcE W ifraglisation H@Eﬂj"g{haf‘%ee?‘i}ﬁ'pﬁ & S¥sthB U 18:551;

Mt RBlamEA| E«DMN&uil&i? 358 ot Sl thhémlsrbltﬂzeros) and |t |s this
uestration of ocytes wi thin secondar
reﬂﬁ‘?j H’ﬂ"ry

9AOf SR 5?§ePtFPé oy otfds , Whicth GetrigHtas F%\'}@‘r EﬁdHPféP” of

mBRInhdHl ©F Rlcelly/GH EROPMDA rioBle @ dKEhtoTRSIBlbSd cibdrha et al
1998, J I mmunol ogy 160: 5037, Forrest et al 2004

JPharmacol Exp Ther 309: 758; Sanna et al 2004 JBC

Sﬂﬂﬁgéﬁ’esg&%honpwﬂsbf@ ioalelﬂﬁllt@g E?{beﬁﬁ‘r&;rﬁ@ﬁﬂ@@ﬁné & role of
ound treatnent induces |os ep
the ,Sgﬁﬂ R y§mh|°8¥,t@ W}gré‘t'?rl‘]?'é(fﬁgﬁ'f:@%q haye 'P@J%‘F%ﬁ‘e@fq&pt've

trdrRfdr 2f 1280l BASEReflcid&: Bodils; m%ﬁﬁrb@id@d&/ﬁldeﬁ?/p@'mlé’é)%ese cells
Nat ure 427:. 355; J?r et al 2005 ChemBiol 1

0
showed 1y ediiged, egiess iom eeoppdary,\WarpRIS Orens; (M?dﬂ@g'%réﬂ 8 | 2004
NaieC4dp7e3®)r i butes to the reduction of novenent of T
cells fromthe |ynph nodes back into the bl ood stream
S 1P 1 gene del etion causes enbryonic lethality.

sﬁsqpmé aedbéert @scﬁb@dﬂta Tﬁ@eﬁm@nddtﬂi&i?ﬂfellql_ﬁrﬁzti%] de&lan@@@gIteﬁde et
ratli on an ra C g Vv I NCl ude

ol 05 B BBY  Bop i Sf o Ah doButASE S Ao ). i rspect to

th@eérhcﬁ)mdnbpactrdna<$1a=t1e§lgdmétsi Hay® Gedh CRportdte 3€ haeé I effect on

d a re uce gress from secondar | ynphoi d or gans
'S‘E'ﬂfﬁpe'%’UB'i‘ vgvé??m?x b CoREDYYY. t§5%)r°'eS”1rﬁ>°Cqu Ky immune

dlﬁirgétlsb?Gmaﬁg‘dﬂlé@@%aase{@bl(eclté%g%mighégigg@iheﬁﬂ $trgnt Chhtes of

nmodul ati on ende et a

'V@P'h?jl@lsﬂ%ﬁeéS’Vhéqh (gé'ﬁéh?:ﬂé”@@ npdeg ap &’éﬁve”WF\RRP%@%@%&eS% Ve

wit a0 Nt IRhirdlogg®@: 1228). S 1P 1 agoni sts have been
reported to have an effect on isolated | ynph nodes

whi ch nmay be contributing to a role in nodulating
THIMBHAUNDE SSHrESive c&nacﬁ’mb Hgomoswmmd-ﬁe) ledsOsdandstifwn to

reEjlrJ]cee C“[g:(lj“(’)attlﬂge ylmaplhogyt/tggln anlmglgta%d man have disease modulating activity
in animal models of immune disorders and reduce remission rates in relapsing
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
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
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-
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| ynphati c sinuses which drain the |ynph nodes and
prevent |ynphocyte egress (Wi wt al 2005, Nat.

WO pavagl7egy 6: 1228) . The i nmunosuppressi ve conpOURR2008/067963

FTY720 (JP1 1080026-A) has been shown to reduce

circulatin hocytes i.n ani ma
oy jagimnaly V‘ili‘ﬁ‘g‘u Pé‘trqg’n‘ﬁ'?‘gﬁ’f’?\m'?? Ci'%”%f?qmnsﬁﬁ@eﬁ’@d)&arq ianheliowing
FIN 70K sthifisafbn SHLER RS F01nsélé<§ti% doﬁwpbah@doaﬂan@ et aI 2004
remtting I\/UItl le Sclerosis (Brin

B'Qwaﬁmés | Ghemisly  Ses sit éﬁ% §@6f@4%t a#u%qoﬁo JBC
2781 38539 26 Fakh EHRALOTE AMEYarANTrarXpIghtali®Ns:3b9).
Ther apeuti cs 305: 45658, Brinkman et al 2004 Anerican J
Transpl antation 4:1019, Wbb et al 2004 J

Hé¥Rier mermmlr@@u 1808120 3ecdddrrdgonkt c@ﬂnp&QQfs \Etﬂ delectivity over
| munol , Chi ba 2005 Phar rracol 0

Sﬁﬁ?ewlgllﬁlémlgrg@eﬁyge@@@to shoML reguced tepgdpac %yto mduce bradycardia.
Transpl antation 76: 1079, Kappos et al 2006 New Eng J

TH\&‘@II@\MHQ p@ﬁa@t épél%éﬁonsﬂés@n@‘@ﬂ%ﬁt@ld SerfvafVedtidIg 1 Nagonists:

at ed i ne ki nases to
wighoBB87 R soPhSpaidb. hSadiaTBE. ATEN Tostal™ bbdelvistas,
wb06/1913883 WS04/Bdagupchnd WB97M1@68g8.ors. Cinical studies
have denonstrated that treatnment with FTY720 results
in bradycardia in the first 24 hours of treatnent

THKafPOwIngt p@kenzogﬁplméﬂbr’@gddsc%@l %t%y@@ﬁo&uﬂaglﬂ’)ﬂ oxXd¥azole
ol ES 8 B eopBe s I Ee - W Ees wilh Tssso.

ani mal experinents. These i nclude the use of S 1P3
nockoyt ani nmal s whj unlike wild type mce, do not

Aoeé%%%b’af‘%"%rcé%ﬁ?cat &P%‘WB”‘%%&F%@P%‘P?QO found " which provides
agABbIIhé 8t PORecRPtbrt he use of S 1P 1 selective

conpounds (Hale et al 2004 Bi oorganic & Medi ci nal

Chem stry Letters 14:3501 , Sanna et al 2004 JBC
Tr_iﬂ_a79pré§&1?99mv5ﬁu/drﬁgthgl%\‘or§| EEP&%SA%ﬁﬁipéaﬁUs] of for‘rjnufla (I)S or a

rans ation nce, there is a nee or
pf@mac%e@@ta&pe%glmsg 1'@6%6“&{8%“ with selectivity over

S 1P3 whi ch m ght tesexpected to show a reduced
tendency to i ndudy &dia. The follow ng patent

agoni sts: W003/1
W006/ 1 00633, WO06

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

Ry is up to two substituents independently selected from halogen, Ci.zalkoxy, C.
sfluoroalkyl, cyano, C .z fluoroalkoxy, C.galkyl and Cs.)cycloalkyl;

R is hydrogen, halogen or C4jalkyl;

B is selected from one of the following:
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W06/ 131336, W07/ 024922 and W07/ 1 16866. The
follow ng patent applications describe

W 2aopasozel oi soqui nol i nyl - oxadi azol e deri vat i veBCHBPH0L#57963
receptor agonists: W06/ 064757, W06/ 001463, W04/ 1
13330. A structurally novel class of conpounds has now
been fou provid sts of t 1
receptor. The present invgntion therefore|provj des
compound f la (1) a phar maceuty gl |
accept ablgAal t ther eof MiBs: Ais p NRy a 5 or
6- rrerrbered“heteroaryl ringt RLis up to
substi tuent s(d)ndependent |y séb)ect ed from hé&t)ogen,

ka y, al kyl, cyano,
Redp BYEpBP e s 25 e  y i’ L3 6) Cycl oal kyl ;
RAR hy&robwbog@galkwal ogen or C(1-4)alkyl; B is selected
fro of the fo [ C(1-3)al kyl
Wi TS o e S Bu o RIS 5emi ky1 ) whon
R2 or R4 is alkyl it may be optionally interrupted by
| oxg erb. dl n ?nftherrbod ment of the invention, Ais
”pﬂ’? %{ﬂ Oy 8 Ri'MYeE '% to two substituents
islmepglnduecnbd y sel ected from chI oro, i sopr opoxy, and
yano; and/or R2 dr oge d/o a) . and/or
R38R 6,6 SURRITIoRLS FHEPBP o B PSR Pe SiPblscRpreg. and
cybydramgifm Ais phenyl; Rl is up to two substituents

R2|sn & rgggent Id%rsel ected from chl oro, isopropoxy, and

B is (a); and/or
Rsis hydrogen, methyl or (CH,),.3CO,H; and/or
R4 is hydrogen.

A is phenyl;

Ry is up to two substituents independently selected from chloro, isopropoxy, and
cyano;

R;is hydrogen or methyl ;

B is (a);

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.

In one embodiment Ry is two substituents one of which is C.3alkoxy, 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
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.
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cyano; R2 is hydrogen or nethyl ; Bis (a); R3is
hydr ogen, nethyl or (CH2)1-3CO2H, R4 is hydrogen. In

woe@esdiodi nent A i s phenyl. I n another enbodi PEREPA0$/667963
3,4-disubstituted phenyl. In one enbodinment RL is two
substituents one of which is C(1-3)al koxy, the other
sel ected from hal ogen or cyano. In another enbodi nent

InBhe iendodneit BS id fiydeddeh, ordmth@f which is i sopropoxy and
the other is selected fromchloro or cyano. In another
enmbodi nent Rl is two substituents selected from

In@nk @hibodicht 8BRS, and cyano. I n another enbodi ment R1
is chloro and isopropoxy. In a further enbodi mrent Rl

is chloro at the 3-position and isopropoxy at the

In4mB @ ol Pieniirg s rﬁzdir@gd@hﬁiéwyl ol (@HBNQtbew. embodi nent Rl
i s isopropoxy and cyano. In a further enbodinment Rl is
cyano at the 3-position and isopropoxy at the

In%nB@HdodPientiRg s Hydrsgaphenyl . I n one enbodi ment R2 is
hydrogen or nethyl. 1n one enbodionent Bis (a). In
one enbodi nent R3 is hydrogen, nethyl or (CH2)I - CO

THS telrh “0IR@” 818 cgdw?at pf)eﬁﬁdrofi 3 ghwgfé?@@ﬂlkcixghﬁ? hiy@loRyalidll kafers to a
as a group or rt of a group.e,g. oXy or .,
st 839%\”&9‘1’0‘ ?'Eﬁé%’ R g 3l '§?’P§'i'°gflﬁ’? m%?”l?rtsﬁli hedo gl refers to
arQ4IRY Ryroup, akldefisgBdve, tortaming H@edsen Mindht mbst alt;éﬁsbrji atoms
cont al ni

refers to an al kyl gro as_defined above, Q.
EWH?%%%‘{ S%ﬁ a9 pgﬂ%“mﬁ@ ’@ﬁ'&‘“%bﬁ”ﬁ(ﬁ (mgpy%ggqfﬁfoggl, Gfb“tﬁ 1S6-
blByICBe@blityl, BT RHARIty.NEkAHBes®S Match Akdyl gronpOMBiude methoxy,

@so-Brop I, n-butyl, isobutyl, sec-But , gr
StpQyYs bigke X’.SOE%SH?%@Q“@FV% '%“t%ké??f kjﬁoghﬁ'% ey

nmet hoxy, ethoxy, propoxy, /so-propoxy, butoxy,

/.s0- byt oxy, sec-butoxy and te/f-butoxy. Sujitab
siee8ieafioyebtarkyi SthEn e | HEEPET iy iopentyl and
cyebgput yl, cycl opentyl and

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
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.

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 (1)
may exist as stereoisomers. The invention extends to all optical isomers such as
stereoisomeric forms of the compounds of formula (I) including enantiomers,
diasterecisomers and mixtures thereof, such as racemates. The different

stereoisomeric forms may be separated or resolved one from the other by
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cycl ohexyl. As used herein, the term "hal ogen" refers

to fluorine (F), chlorine (), bromne (Br), or
WO owo1807¢4 ) and the term "hal o” refers to the P&l/BEN8/067963

fluoro (-F), chloro ( a), bronmo(-Br) and iodo(-I).

The 1ern1"heteroar | " represents an unsaturated ri
copMerione b Mt edss ObfdYo P VR IEOREE &PdatdsmeP @&chP)éoCW%’FHO”a'
st&leodblSdtive.or BXAMAERS sPhthBsedr 6 nenbered heteroaryl

rings include pyrrolyl, triazolyl, thiadiazolyl,

tetrazolyl, imdazolyl, pyrazolyl, isothiazolyl,

Cér‘fﬁnﬁiéﬂﬂh}é'cord#)@(}%@zhﬁr&lh caﬁk&%ﬂln)’\}ano(%ﬁéﬂﬂtcﬁﬁéﬂcyfbrms and it is to be
u

furazan ranyl, thieny rld rimdiny
U’}S‘?F%%‘?%%Pt thsy”Mea mﬂonmaasqsr if(‘?UtO’%”Ccf@F’P%l n of

t he conpounds of forrmula (1), dependent upon the

nature of the substituent there are chiral carbo
It istunrgrsinnd thaleedpinrompoHpiridae B‘P’e?t&“rﬁﬂnéa T pgth ﬁﬁg&“%ﬂdstfas'c
graSpsSarS B8y HRASTHR. exidh 8s ZWMRAbhOR RMbRMNISvdIgesl | opti cal

i somers such as stereoisoneric fornms of the conpounds

of formula (1) including enantioners, diastereoisoners
S@ndleboxipsuags bRe Rbnticugd: as racemates. The different

stereoi soneric fornms nay be separated or resol ved one

S-{-Prehidre-doll hanethiyeatoayiphenyit 1. At dxediezdr3-wh{. 2gi.4en
tetrsiQ)desisdtRIndNee Obt ai ned by conventional stereosel ective
or asymetric syntheses. Certain of the compounds
herein can exist in various tautoneric forns and it is
2-f(-mrshylettwiaxybordB-t hab. 4ttrisahveve Atisasminehtibnh d dse@digizpl-5-
ylpeetonitAlgt oneric forms. |t is understood that certain
conmpounds of the invention contain both acidic and
basi c roqu and may therefore exist as zwitterions at
[Sderd$-avanarH (Gamleﬁethﬂ&nwlii@peylb&)#pj’o@fﬂﬁi@zewﬂhé 4-aipgdror2dh)-
is@juiniolibyl[dbefBaddl or o- 4- [ (1- et hyl et hyl ) oxy] phenyl } -1
2 4- oxadi azol - 3- yI) 1,2,3,4- tetrahydroi soquinoline
{(1 met hyl et hyl ) o _5- [3-(1
3-[2(533Ayaee- ﬂdﬁyrafetbweihy eiphesl iy, 4-0xadiazok-3ulad f-alihyHros -

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

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-

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

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

[ 5-(5-{3-cyano-4-[(1-net hyl et hyl ) oxy] phenyl }-1
I
[

WQ 2904/08wadli azol - 3-yl ) -3, 4-di hydr o- 2( 1H) - PCT/EP2008/067963

i soqui nol i nyl]aceti acid

6- TR o ggd]wetgw?tpg( Naxvlphg Hg,ﬁfzgty 0@?1)12/2]0% A hethyt-1.2,3.4-

tefr&hyds@gduunﬁinh@yl ] pr opanoi ¢ aci d
4-[5-(5-{3-cyano-4-[ (1- net hyl et hyl ) oxy] phenyl }-1
, 2, 4-oxadi azol - 3-yl ) -3, 4-di hydro- 2(1
2-ih -Metodéth 513-Bindthgi- ¢, 28c4-tbtrahydro-6- linyl)-1,2,4-
l‘('){ 1|$}qrret ﬂ?lxg]tjh[ %xy?QS [ 3- (2- rrare¥hr§I -ioquinolinyl):
oxagiagol-yliaehzen) Hﬁb 5-isoquinolinyl)-1,2,4-
oxadi azol - 5- yI]benzonitriIe
[8-(5-{3- 1- met hyl et hyl ) ox e
16153 BT A OBty DA el SR g &-methyt-3,4-
dl|4ded) Pbegstissguatliflyijacetic acid
3-[6-(5-{3-Chl oro-4-[(1-nethyl et hyl ) oxy] phenyl }-1

, 2, 4- oxadi azol - 3-yl ) -5-net hyl - 3, 4- di hydro-2(1

hml[(1”Mbﬂhl9feﬂ@/66@]|@n@9|}d 2 4-oxadiazol-3-yl)-5-methyl-3,4-
di @ &g% met hyl et hyl') oxy] phenyl } - 1

d?%i*&lo @1'1,9 (paéo'ﬁré’P -3, 4- di hydro-2(1

-|squ|noI|nyI]acet|c

or AT PO SRPRFPL 2,3, 4 T

tetrahydr0|squ|noI|ne
2 [ l}'/%tég tlg%h ?%)@qq%rwa \feﬁﬂf)co%pognqts of formula (I) include

X@dﬂr@é@éw@aw éd@ﬁbté@@al éeﬂtl |e§ter or salt of such ester of a compound of

fo r@“'é?lé)%’g@f]a%ﬂ ré/ ljstrgtl el heélp) ﬁqpﬂp@[}% (%(pﬁ_owdlng (directly

orhﬂdlﬂeﬁ;ﬂwlﬂ phpgount baeehiue (Bok dn active metabolite or residue thereof.

3-[6-(5-{3-cyano-4-[(1-nethyl et hyl)oxy] phenyl}-1

, 2, 4-oxadi azol - 3-yl ) -5-nmet hyl -3, 4- di hydro-2(1
THY) corBesindB @ iferHulp(l P e fire @ts d IDWlIIﬂfbaé;b'ﬁiéﬁélﬁeH Qﬁéﬂ fbr use in
TGP LS i BErSBUE B0 TR 4D F04ch P emacectiall
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,
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.
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,
and tertiary amines; substituted amines including naturally occurring substituted

amines; and cyclic amines. Particular pharmaceutically acceptable organic bases
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any pharmaceutically acceptable salt, ester or salt of
such ester of a conpound of formula (1) which, upon
W@elevsEe4 ation to the recipient i s capabl e of PCT/EP2008/067963
providing (directly or indirectly) a conmpound of
or an actlve metabolite or residue .
'”?'H%? ecﬂ’g'g’“ﬂﬁe Q61N dLT5NeF orHaling: (|'§"EQ\% F@#ﬂhﬂ%”etdéam'”e’
dléth?/IthHe bezaumrﬁﬁ&hiab@tﬁaﬁ@at 3- armeﬂmammoemaml n%thé}fblamlne,
ts_ of the conpounds formul a ( rg shoul d be
BASRSHRRINE é‘bP'ihy" EQP@BH%I'EGWLH'FP%HI' pHdrarRieeugiucasargine.,
hlﬁlaq?r%pt abdrabsdines %bﬂogﬁgmmpary@mb tm_eEHy%ﬁﬁaﬁkrhé | @4brpibline,
the art and include those described in Pharm Scl,
piggygzine giperiflingg pracaios. RYngs; thegbraming tiethylrBing ofrmsihylamine,
thof)?Iamnﬁr gl h fdraBintkthy?)anin dhéth e [(PRISE trdfiediradIl @Rt Ghe like.

uric nltrlc or phosphoric acid; and organi c acjds
b basie

S%tsgma&@ts& tormag Ty daN exchengsresins. dor pxample polyamine

rets.agt WHed,thdesapdEnd cﬁ*tﬁ@b#é@éﬁﬁhﬂé‘n@@h & bdsR! baressy b&Piepared
ht hal enesulfonl cC a Certain of t he conpounds

fr%‘f‘ ph%fpmﬁﬂe%\'c(al' y acRepials At 'Qf'%i’d?ﬂ PPYANE AN ORI hagdR Such

aditds M{cRudR] Uia¥edce Nt Sser2bndduomie] d bedfic,pr esaphorsfeRRY, | ditric,
includes within jts scop ?S|ble50|ch|omatr|c

al |
etANeSHEN'St oPtBAR fPpig. f IC, S4eONj¢ay H{taPiChe Nydrobromic,

hyRFgprried |§dtmm|@haarcn@cmtdu@ahbyc anaelisbInfsth@®eSifonic, mucic,
i ncl udi n nQr ga bases and oqrgani c. pbases, Salts
PRI RO B GRS Kb @ BT | RSB el ararie, o

toRBRBIITYAL acil ehdiie likepper, ferric, ferrous, lithium
magnesi um mangani ¢ salts, nmanganous, potassium

sodium zinc, and the like. Salts derived from
Prwambaaﬁi@uny %@bé@btﬂ@cﬁﬁﬁt@w Saley @ﬁd’w eb@‘éﬁéretjn@ém@ﬁtlonally by

alts rimar condary, ertja
rog el vl SERP RS Tl Bt Sl | ATRSHIRY accentable

safts bgthi béﬂe@dné}’nbﬁe&epﬂ@d oY Gdrition Ay w%acﬁaﬁ twitd Wha@rappropriate
gr armaceut i C%?P% accept abl e organi c basesi ncl ude
InGfogNinich"9apsteShe, caffeine, choline,

N, N - di benzyl et hyl enedi am ne, di et hyl am ne,
2-di et hyl am noet hanol , 2-di net hyl am noet hanol ,
et hanol am ne, et hyl enedi am ne, N-ethyl -norpholine,

THY @inhbdlﬂw@f fohoig, (|)gha3£@é1m@ar@il il eB&ENindeor ri@hS;Trysﬁbln% form,
rﬁ% raba |so ropmég q\gs neI ngtg;ﬁ ucam ne,

fpHGt Rl ’B%@ tpga eaygr@#f golvaip f?e'”V?J‘JIOF‘HB@“deS

W|tH"rembéwﬁe@olcﬁlbm@ﬂlbyiyamtébeor dolviatBat M@%sﬂ@ompounds containing

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).

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.
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tripropylam ne, tris(hydroxynethyl)am nonmet hane (TRl S,
tronetanol) and the like. Salts nay al so be forned

WO e@n®Eed ¢ i on exchange resins, for exanple pRCHEPINE067963
resins. Wen the conpound of the present invention is

basic, salts repared from harnaceut
C%E%ﬁldéb%f éor%'%é) a"“h@l ??PcHI (j% %Ccﬁﬂt&b@ri?gfﬁuaég therefore
ofagkeds thesh‘%trriéﬁt dﬁcd;rfdﬂloHQQ)r @rs@tdeces M%Z&seﬁwuét@@ Ivfa the S1P1
benzoi c, horsulfonlc citr ethanesu

regemandai gqﬂlcf i the £ompeynds of [ﬂf'@H‘ac( @t @ﬁircpharmaceutlcally

ad&MFﬁé@l@r %ﬂsc areh)zsfi 1186 hh Othi Ctredteht ioP Mh@tiplé aéz;tdr@sus &bt6infmune
mandel i ¢, nmet hanesul fonic, mucic,

disRESt RBRING, THRSAPHOR CISOBIegpi GRInena. s amIatory  heuropathies,

arthdi§ Utrb®spldrdditiol iIGrohpé liseBes ulckritive g, lupi ekiRematosis,
l'i ke. Pharmaceuti cal |y accep table addition salts

99883%?eb%ﬁhéﬁi"ac'iﬁl?@%*i'?rbn'ﬁlum 69“‘# d9BPYISN 4% HUPAY metastasis,

diSdHBES Risk&died Glith Qlﬁgl@@én@si@e%é&ﬂdr%ﬁseagbﬁr ﬂ%ﬁﬁ%ﬁdlﬁ@hé Yacute
acceptable salts wth b ses ar ed
V"@bﬁ(?@ﬁf‘?sonéﬂﬂ??”worb/é?ﬁ"( &H”KM'?% t“'h%ﬁ) open-igpgin dependant

diatas@atdin BferGb@aaH Go BasR "DIstRd&9 P MéNfhentbn for mul a
(1) may be prepared in crystalline or non-crystalline

form and, if crystalline, may optionally be hydrated

C@”ﬁp(ﬁ!ﬂd\é&ﬂ‘WmquW(lﬁah@WH;br%li’mbé&Jtleﬁi@'SadUebtbb@ d2its a%6 @RPefore
st oi chionetric P%dr ates or sqlvates as well as

of UsEbiiR dSakpritt & PHY CVHSMAPES-anount s of water and/ or
solvent. Included within the scope of the invention
are al|l Its aolv tes, hydrates,

C%PWF ormb{lq) thellraqﬂagna%tlg@lyo%:ppgtgﬁe@gs are therefore

oftis8lirePle3RABhéntaNPsibiscal i soners of the conpounds of
formula (1). The potencies and efficacies of the

conpounds of this invention for the S 1P 1 receptor

C@rﬁﬁotb@s dg @il @Hafy tHelrPharmssalicIfr d0eeprbiecdalts ee therefore
human_cl oned regnﬁh as descri bed herei n. Compounds of

offUse fRLINg tERIMEY @ e?’%?'%d agoni st activity at the

S1P 1 receptor usi ng functional assays descri bed

1t A PRdieda e 5t ‘Hea A S heE i ins ok pengylaxis as wel as

alleviation of established symptoms.

Thus the invention also provides compounds of formula (I) or pharmaceutically
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
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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of use in the treatnent of conditions or disorders
which are nediated via the S 1P 1 receptor. In
w@aovogurear t he conpounds of fornmula (1) and tPE&I/EP2008/067963
pharmaceutically acceptable salts are of use in the
treatnent of nult%gi&@sclerosrs aut oi nmune dj seases,

CURPIHIIE 9f R A Avert I Rhppercsutically aegertpbip saltsateoptyse as

thERPE R UDEBBcedinttihg trédttent 6ANGIR @thaibiis. Cr ohn' s
di sease, ulcerative colitis, lupus erythematosis,

psoriasis, ischem a- reperfusron injury, solid tunours,

C@ﬁﬁodddﬁw ForiRilzA@) &&d ﬂrelrgﬂhéﬁﬁét%‘értl@éi@%b%tﬁﬂe%ﬂ@ are of use as
genesi s, vascul ar. di seases, .pain conditions,

th‘ér@g C\ﬁ‘#béiana‘?%'éé%%geatﬂﬁf" SIRSREBYS bowel Condltlons,
i nsulin and non- |nsuI|n dependant dlabetes (herein
after referred to as "Di sorders of

CORRRUIS O grm“@o%%”tﬂr%"d’ﬂ“af'ﬁ?‘rﬁﬂ"é?”(/ Ia)CC%t‘Hab'F [s8lts are of use as

thRpElRCRIbEIahadd ¥ tRe temibt 6f matiple saemsisher ef ore of use
in the treatnment of |upus erythematosis. Conpounds of

formula (1) and their pharnaceutically acceptable

Trrealntlént@rnefutther @rf)@lfj@s af mbedidl tidaenéntesitdmmationd or disorders in
gsorrasrs qPo unds of fornu

RN NPT ic 481 Geamaratod b e 0P b TEeftor atbich

contprisbe aammmtto e mﬂetrerra tﬂer%@)b@tidéﬂ Safe lahdieFettelnount of
under st ood%r @t "treatnent"” as use ein

a BOBRPHAYE (Mepri@ plaarmacenticaly %‘i?eera% %%J}bt ?@H@?ﬁ particular
th8 YIRVSnGioRE - prEWld@s bhﬁretﬁb‘deﬁﬁ troftnRInG @f [h ANHI6 et |eF O OslBiTmune
of forrrH % harnpceutically acceptable salts ,
d'%??é?%ofc ranigy inflggmn ragtoryh SpEe @S ﬁg@g“,at?r% neuropathies,
arfhaitié,| GahsMlantatiohh€rbkieatdid@dse Oliickhtive czmiué,l I0p$s @Fythematosis,
di sorders nedi at dvratheS:%Elrecepto. I n ,
PSQHR$IS ¢ IFCAPMIaEEPPHYER i ‘B Npr 89 égmauréon%B{JHHmBr" metastasis,
dliéarsﬁwa?s?dléte@rwrﬂh Qﬁg’i@gﬁi@@i@t lvéstﬁduldr‘ me‘at%% abdie o‘é{idrtrons acute

ereo or _use as I C . substance I n
vie] SlsEatan BT ROELICOPaLOS, G e el dapendant
du@thsrt@enlvmctmﬁbrammisommudismhg&b She aafidraRa thafabaumnpéyre and

t hi thrit t at
1Lgﬁ%lflr ogaourlme @r‘g{“RPré'lnel ? q”l’né'% ?wﬁ‘é‘pﬁar'm%@eunca?y acceptable salt

thereof.

The invention provides a method of treatment of lupus erythematosis, 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 psoriasis, 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 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.

10
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erythematosi s, psoriasis, ischem a-reperfusion injury,
solid tunours, and tunour netastasis, diseases
w@z®oosEaeed Wt h angi ogenesi s, vascul ar di seasPGI/EpPaN0$1067963
conditions, acute viral diseases, inflammatory bowel
conditions, jnsulin and nonlnsulln dependant
'”&”Qg@f 88Pesh P IYBRIGS PreYRRR. o4 the 5‘Se‘a€’f°oGP ferapeund of formula (1) or

phm@@wau@ ébd:ébtzﬂﬂé? eat aldréofsalihes rriilarnﬁfa@furé@ﬁa&ﬁedlcament for
her apeutl c substances in the treatment o

US@r 5 fiFratmentor tiesevtiions obeisergerrmediptes Vﬁnﬁetﬁé’ il receptor.
phar maceutical ly acceptable salts are of use as
utic substances in the treatment of psoriasis.

t her ape
In B3R5 Eﬁﬁ&@? BrefianRIPYIes § CaRRORE Pt foFRYRAHRQE & ﬁ’@é‘i“?%}eunca”y

ao’é@ﬁt@@lbaé%llteth&@'of foralse |ﬁfthél$r%n@$actd36foﬁiréembd@arﬁﬁmsﬂ)a(l@@% the
n the treatnment of nultiple sclerpsis. The i nvention

i
tragpeple Of p PEIIRF sSERTREIE h G IIMMUNE a hReRBe DT CRIGAIE (inTERamatory

dis¥rd s S At inﬂarﬂ’ﬁmi/ SndurGaifle ) JahitRN SranBpleRtabet) Beohn's
medi at dwathe 1P1rec%_ﬁtor whi ch conpri ses

diSRRsP ni WU3aEat Vg Coist HUPUSUfENERRIPatesiph ASapRH @ﬁh?w'asrﬁf’%rf“s'o”

mmd s6ifd 1@ folukse apdrIMbur M etdstENeRINEAde DhsIorrarad witH dngi®endsis,
rmaceut i cal | ¥ acceptable salt thereof. In

V%ﬁ‘rﬁ?r difeapes neail ngaittionsr pEYSi vl dSeRsPRod iRfflammatory bowel

conbigishdTBiEuli® BndHbi-ingufn 86deRiast Gabeddl. 0i Mmune di seases,
chronic inflamuatory disorders, asthma, inflammtory

neur opat hies, arthritis, transplantation, Crohn's
Céthpamsie, of lﬂd)rﬁﬁ!laﬂ(l) M&d Rl 6Ha$mabélﬂb§lly@éd¢bbl@6@t@% Sre of use in

soriasi s schem a-reperfusion in solid tunours,
thg g Oh%mgtcgg]egt ‘%&}Jé%%?stﬁ% trs%%&n?a& lpus, ¢y fhematosis.
anglogene5|s vascul ar di seases, pain conditions,

acut e VI di s ase i, nf | ammat bowel conditions
CORRRHNTS Oéﬁ%r iiheﬁ' RisreA 'Pg'liﬁ %9&89@@'6 SRS @re of use in

thé eTERILTRRFe aﬂMd&taﬁfehn@r Lge nhtRe FUAthRINEBF Bhoriasis.
therapeutically safe and effective anount of a

compound of formula (1) or a pharmaceutically

CaapamMdaldr eorfalld (1 bed &er phER@atdNieallyi w&eﬁtbarél szlamg aae of use in
net ho? of t eat nent of ggs er\ét hemat o '
the gaav 9§B’§38 Wdécﬁg}eﬁhfé’rt' infke bgatmanke 'HU' 'p'e SC'GFOS'S

therapeutically safe and effective anount of
In order to use the compounds of formula (I) and pharmaceutically acceptable salts
thereof in therapy, they will normally be formulated into a pharmaceutical
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.

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.

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

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

11
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a conmpound of forrmula (1) or a pharmaceutically
acceptable salt thereof. The invention provides a
woreaobosh7ef treat nent of psoriasis, which conprPGEEP2008/067963
adm nistering to the sufferer a therapeutically safe
and effective amount of a conppound of fornula # % ?
orm o tablets

or 'hQ?WQEeéﬂtc?rdﬁ?th/a 'Skt %”dsélstsupﬂ’emé)ﬁge e

cdp@M@Qt (o32:1] uamwpd@ﬁar@noﬁgt fp@ﬂd@ffs tg’r@ranéaenrbz@fgeauIrémbmutable
scl erOSIS whi ¢ rrqprlsesamnlsterlngtot

Payfer e ripCigbienry 'QB’éUPJ EQLfIgNssaF BUSPRASIERT QE tSUPROSHRERMt Orally

adMiniBtrataReMpesifinsf 08 GUhéraly prefired. Phar maceutical l'y
acceptabl e salt thereof.ln another aspect, the

i nvention provides for the use of a conmpound of

TdmstsEna ddpkules for BRRLARGRstEdtIGA! rhyy B6CEAINMbY®eSRIh, and may
thereof in the manufacture of a nedi canent for use

CONfRN CPRANHRNR! SIFIPIERES: SHRYPE I IRAND AIRNE &% SePEegﬁ@H?'ﬁ?%@a'ze
stitich, pOIGviSyIByProlid6rRs ep Grox&@o?@%étﬁyﬂc@lmldsﬁ? fillRYEL (8.5 ORctose,

rovi des ound
Eh%%%ajgl?t qeglglgg? Oééﬁlé'ﬁﬁ‘awdéoﬁl Qh&sﬁg@tgbftat?l%tpn%g@np@pts (€.9.
mb@%smﬁrﬂ sleakta!l rtéEIc of snﬂcd)edlbﬁWts {e0g. possto |sfhrt§th@r sodium starch

atpent, of nultip e sclerosis, auto
Q'Q?T%tﬁ @”Prﬁ@%‘ﬁﬁ@?d\‘e&'r}ﬁ Wteled: SS%WHHﬁmTﬁLﬁP%?é’Wab'ets
mBebé 0PabH besording tdiethods well RRGIM RNMcRinaPBharaedlicsl practice.
di sease, ulcerative colitis, lupus erythematosis,
psori asi s, |schen1a_reperfu5|on injury, solid tunours,
OrNdigtidNBréparibAS trAg) Be M FRASEM BESREI BladfdloM ddueous or oily
ngi ogene |s, vascul ar dlsease ain condition

a
stz iSOLIOR: %gns’lsﬁffqpérﬁhei'é'r’ BINRY PR dh g Tasmsof @ dry

proésdt Forite @ordtitnaon WS Watd? dﬁ@ﬂ%ﬂ daifdbleleHigé 86fordCosH OSIlﬁtfﬂﬁlqwd

of formula ( and thej.r rnaceut i cal | acce t abl
Preparatons, 'é‘aksfcob?é‘ P?]”‘{eﬂﬁorlﬁﬁﬁﬁf’%é&%?\é%ﬁs éY’

soriSifol Bg@p) celllfdee demadtives br ﬁf/drbg@idﬁecﬁé(}iblbﬂ‘ﬁﬂ caﬁmsufymg agents
Compounds of fornula (1) an ,kp har ma E

(g DhPTed 41 s "y &da 1C wava lezoils e.g.

amggddj AMBINt e?t@Fs L&r@yl ialcohBEot g@?thdﬁi@fﬁd W gelsiny | lota@; @irelservatuves

(0] S O or an elr arnmaceutli cal Ly .

(e&ﬂﬁmﬂy& =] S%Peyéwiwg Cé‘r/g’%&zé?aeﬁ OheSHRIURSIYuREdof T gdesired,

comie&ht@aaembvdl@mgyw EdlotaAes, t riaferBsits Oéndndsl/vtebléhﬁg agents as
scl er05|s I n.order t se.the conpounds %[ ff Wu g

anPr9Prigiy ;5?1%&@%’%9? g ém&%@a%m ke, pyitably formulated to give

controlled release of the active compound.

n?s (e.g.

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
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-
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,
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thereof in therapy, they will normally be fornul ated
into a pharmaceutical conposition in accordance with

W@ e@pdsn7ed phar maceuti cal practice. The presentPCI/EP2008/067963
i nvention al so provides a pharmaceutical conposition,
whi ch conmp es_.a conpound of for

th%r?SFWQH'é%P%EPI%ﬁSQE’E%W ipjegtian, ppd f'ﬁ"é"r%éﬂ" Segﬁ’&%&e filling into a

surBBIE BEl 3t dred Ul ang Geplirp| Adeatadeusyr a@p&vms %U&h abMa ®cal
further aspect, the present invention grow

AFEEEELS 1B efﬁtwﬁérﬁnﬁgblgfeﬂnar%&etéu%riec%iﬁ Qe Yghicle. To

erﬂmbﬁcé)frfécsﬂ&ﬁht?Otﬁﬁrcbﬁipfigtl&i ¥ai Be Froe@iBRsHTNINGf infoadh&WlaRand the
2 or a pharmaceutically acceptable salt thereof and

Wﬁe DIFAIAYEE SOEPCACHYMac PG BUSPAPTIPRT A6rPTERAPHITEHHDSIaRtEllY

th® RamearRgHer C@lcegtomapmbtdoﬁfpogﬁd ishﬁjspoM%H Ithﬁe véﬁlbl@hnsﬂ'@é’d of
be pr.epar ed adm xture, suita

VGfe aé?ﬁdStﬁf‘hﬁ%‘ﬁﬂe?quf‘obrt@sﬁ‘}i;%mpllsgegls%lflltf/at'on The

o@ﬁﬁﬂh@d:aﬁ%e%t@hhse@dfy%ﬁp@é@]e t@retlﬁyﬂ&{@bx@&lﬂibﬂirétsﬁﬁtdn@ién in a
in the formof tablets, es

St?ﬁ"%lveﬁicl?ul @dﬁ?'gﬁé?%|yoﬁssur&9m%ro§ weifing, gperd 'SI'Bgléﬁl%jeé'ﬂ the

confsRItiSh itd fAcARIE uRDMARIISbtIBH @€ thatdogpaund.nf usi bl e
sol utions or suspensions or suppositories. Oally

adm ni strabl e conpositions are generally preferred.

Lotiahs &ify e doraursed amhfaﬁf aQlictus aSHNBil| 15edse adriconilinBYygemerd| also
uni.t dose form and contain Qonventl onal

cop{ain Fﬂn@npg mg@cﬁmg@f}ﬂn Cﬁ%ﬁtsag%?ﬁ'@ agents dispersing agents,
st@b@ﬂﬁrhgaégén@ emCmnr?geag%hw @hcol@@mgvagéyitspmmpgl rh&\opefddhulated
Wdro ro methlcellulogaﬁg; fille | act pse,
wi St |qr epys bege %&P’&‘PU?W% Po%eﬂ‘ore dispersing
agenes phatlisihg dg%his%@lhﬂﬁls%%‘ibgérﬁ@@t' Sudpening RGABS THEY may also
earate, talc or silic di sintegrants (e.g. potato

Coé‘iaérll@tﬁ’r??ﬁr‘?a&‘? ‘um starch glycollate); and acceptabl e
wetting agents (e.g. sodium |l auryl sul phate). The

tabl ets y_be coated according to net wel | known
e OGBS Bh B LGP R Lk ScEnigily Rells lyeredt may also
bdgifoerﬁalé@dl i0 Péctﬂ&:bnﬁ@)@sm&lé SiehfRr diippbsitoies opretéMioR .enemas, e.g.
ueous or suspen3|on sol utions, emuls
Coé‘ rUB%C?J’r"e@T"? 'éppoéltorms%"‘esqcﬁ ASHHECP Puttes O Qﬁﬁf 9chendes
product for reconstltutl on with water or other

sui tabl e ve cIe bef o use.
The compounds o ormula (ﬁ orp armaceutlca(fly acce%tatﬂe salts thereof may also

be formulated as depot preparations. Such long acting formulations may be
administered by implantation (for example subcutaneously or intramuscularly) 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.

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
of formula (I) or pharmaceutically acceptable salts thereof may be formulated for oral,

buccal, parenteral, topical (including ophthalmic and nasal), depot or rectal
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preparations may contain conventional additives such
as suspendi ng agents (e.g. sorbitol syrup, cellul ose
wa@l209Wsit7e4/es or hydrogenated edible fats), enuPGI/ERI0N§067963
agents (e.g. lecithin or acacia) non- aqueous vehi cl es

| ncl ude edihle o
0&%‘9'@%“0” hin agp%ﬁaﬁatg? ey %@:’P'i”&tfg{'% bvé@fa'emneor |nﬁéfj‘|atlon
(e IOV theafoltl oBnodt hyl or _
propyl - p- hydr oxybenzoates or sorbic acid), and, if
desired, conventional flavourings or colorants, buffer

Tﬁeabdrﬁpcﬂm@s DGR 1Y oRPRHnacaRticaPESRptadblesalts thereof may be
Pre%a?ratlonsfor oral adm ni stration ed%‘l be suit abl

forpylatGH dprelerical girviaistialit I thedoe Peaisln ,t%eara%tg%)fotlons

peteamY RdrosbiRI orPb e (el Abye @At Bt ﬁbé@ﬂfdb@) Cﬁlht#rhéi'ntélﬁhdi creams
dosarge forrrs are prepared utilisin

mahVEhEXBPP %rbebffa'i“ Wlt%élnliﬂ“&e%%gf abi B%th% ”ien@?'(%‘?” of

Slﬂﬁﬂe@m&teﬁ?ﬁdd VR Yelihg agbets NUinghés for a@mirigtiti6h t@MheB¥ may
resented in unit dosage fornw& g i n_anmpoul es or
bq 'ﬁa petHredda & steste Mmesneg'sRaerliseh a0PORaNES-i nvent i on
or pharnmaceutically acceptabl e derivat | ves thereof and
a sterile vehicle, io h an
Ther UBPREIfIn,Bay ﬁﬁ@tatfbﬁ% /"o%’s‘)%%;byt ‘é(R'@hts lPé‘FTe?at?fynEO’Bsm to
G@Mw&ﬁéigrﬂnéf the04dtilé o], @SPdndingNsh the dkinkd AF aditastkSion.
vehi cl and ma conta n forml ent

afory . a S
The dgse thf?gconéqogs useq Kyt aﬁaﬂmerepéfﬁe@éqr%@ea%ﬁw Sorders will
vaN in&h& agua\; way withRBe 86ddugRedsFtiRsIHistide RINelReig it o NalRifferer,
for stltU|on with a suitabl e vehicle,

a@t @P?r %mﬂ% GGORT r BRSPS 2pENGFA 94, Suﬁﬂ@eé@ﬁ&?ﬁ%% may be
0.058pE @00 MPN1.0he FEME loe 1anto CODGAGtanat s medose‘samay be

e eith ended or |ssol d int vehi cl In
%‘B‘ﬁ%‘?ﬁ@o tﬁg?PB‘ﬁf‘safjﬂ % TS E’é’e dmesa @d f or

i njection and f||ter sterilised before filling into a
sui tabl e |aI a oul e an eal i Adyvant ously,
COmpoHRH S Fere S Bnibetrentbie e e maes used

in @ambmiuéebrdwraa@aat SFoaéﬁarﬂﬂ)IéSmb\t@ﬁonnddW@f M@hm\ﬁinﬂon tay be
hance the stabilit t he canposition can be ozen

t &} SQMEIRGHPN WY CHEOSROEN AndMeotRXRiEr $E) egfapamycin,

prblﬁﬂ@rhm‘é&ﬁyl@ kiR it Flim SUBHRDSIINOE iAEIBdIRG BRAGHSHIS Br other

subst an the sa manner, except that the
th%@ﬁﬁﬁtifﬁ‘hiy ?%t"’é&%‘@ﬁﬂ'é(gei n the vehicle instead of

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
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
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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bei ng di ssol ved, and sterilisation cannot be

acconplished by filtration. The conpound can be
waee@piogi7ee£d by exposure to ethyl ene oxi de bef OPEI/EP2008/067963

suspension in a sterile vehicle Advantageously, a

surfactant or ttin ent ncluded inth
aSéBYPp%é' igtedni-&- oél\'jfeé‘eﬂ |C%fb§%e 4uhP-F orCm'%H %qeﬁl%%p%'ﬁulaﬁy pigéerred

foﬁﬂﬁﬂ%ﬁs@ ofL&bpé?rBﬁorﬁBNd etelcebity. dt®dnwi®Fhs@Bpa HROpS ti@ilarly
base and will in general also coptain one or nore

US@FHJI i8R r(@o%té%'hteg"s%”aﬁﬂ”i“?gs‘?ﬁ’f@’) aB¥ht s| ISAsEr Fengarticularly

usRER M SPETTS PHiylé @)ﬂof@ﬁ&%@smﬁ moﬁtp@fﬁrlﬂlgd ?@g@éré?hﬁf all useful in
ornmul ated wi an

col ouring ents. S
braau@aa@szowﬂt% %’&é*étHUg‘ e%ﬂ'?d“?f%‘?ﬁﬂ?‘@f‘ﬁ@ terym. ie.,
caiPaforéliceR&h Slhéfﬁp@tﬂi%rﬁoﬁlantébé@késluﬁlhggrcﬁhﬂgfgafﬁer metabolic stablllty
sol ubi li sing agents or_ sus endlggeagents

for, PXaMRIE McEFeved praedidfdis geredvh Wdﬁ%'reé‘?grﬁ%ﬁﬂ‘ﬂrl hence,

méy be Preférray .ﬁas@mét dilBinkianass: etahit Bty Salelisd b&ﬁp@mdsrmyormula
alsoggF formulated in rectal copp %S|t|ons such

(Dsesh &orE s thbsr VBT F3h JERRRN | eeprgparggrﬁyap@fm@g out the
pr@&mueést dl@dﬁl@éedslbl ﬂlﬁ)@Sbh@’ﬁéfs BAGESINIHE Exas pke8 (Hé&)v\b LHytslestQ[Itlng

th cerides. ounds of fornul a
3&%‘%&%? Ip éspioRjcall¥ @Z’ﬁﬁ%n})eégg'glf%a peRstsatop! aQP'§8 rgRgent.
fornulated as depot preparations. Such |ong acting
formul ati ons e adm ni stered by inp]antation (for
In e JHPM @%ﬁ%b?@ﬁ%ewgrgpnoprqvmeﬁamg %ﬂeér‘{oy)th%rprﬁeﬁrg“on of a
comoupiesmhala (h)nj ection. Thus, for exanple, the
conpounds of the invention may be fornulated with
sui tabl e polynmeric or hydrophobic naterials (for
CENPAIIdE ohformllagMutk@n BIi® an acceptable oil) or ion
exchange resins, or as sparingly soluble derivatives,
anple, as a sparingly soluble salt. For
ijntranasal adm ni stration, the conpounds of fornula
NRyhar naceutical ly acceptable salts thereof, may
ormul ated as solutions for admnistration via a
stiitable metered or unitary dose device or
al t@natively as a powder mi x mﬁth a suitable carrier

for ad istration usin suit elivery devjc
a”ﬁh%%'séghﬁméééi may be prepgared accorc? ing to gcheme 1ywhere|n R, Ry, Ry
and A are as defined for formula (1), n is 3, hal is chloro, bromo or iodo, P is a

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

Scheme 1
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15

of formula (1) or pharmaceutically acceptable salts
thereof nmay be fornulated for oral, buccal,

w@arensweeal , topical (including ophthal mc andPCEERI0PS067963

depot or rectaladmnistration or in a formsuitable
for adm nistration by inhalation or insyfflation

ng ei ther throughMig pouth or ng&Rhervide éunds of
ma (1),or p cuti cal—l—y—aec—ep%-ab%

RJ f may be fRgffufated! for topical adng atpon
in(it)Rhe formof ointpents, creans, gels, Ioti(gps,
pessaries, aerosols or drops (e.g. eye, ear of nose
drops). G ntnents and creans nay, for exanple, be
fornmul ated with an aqueous or oily base with the

addi tion of suitable thickening and/ orI IC&Q agents.
Gntnents for adm nistration to the gye nway base
manuf actured in a sterile manner using sgerililsed
conmponents. The conposition may contain from@.1%to
99% by wei ght, preferably from 10 to 60% by i ght, of

t he~saod-jve materi al ,,gdependi ng on the met hod of
, at ion. The—dose—of tgg/@mo nd used in the
Nreatme @- li,he af oremention soY i1l vary in
theistrdl™ vy Wi th the seriousness ofgtHerdi~gorders,
the wei ght of the sufferer, and other sim‘l ar factors.
However | as a general guide suitable uMit doses nmay be
0.05 t0|1000 ng, 1.0 to 500ng or 1.0 to 200 ng and
"4 f°4ini| t bebeses may be adninistered nore than once a
ay, fol exanple two or three tines a day. Conpounds
of formlila (1) or pharmaceutically acceptable salts
t hereof may be used in conbination preparations. For
YRi'®, the conpounds of the inventiqnompy be used in

£00¥ i) i th cycl ospekdsn A, rret exlate,
steriog gi n, proeiptammatBry cyto e

: . ! . : . . N3 COH
i nhi bi tor sk i Munonodul at ors i ncl udi ng brolodical,s” or

ot het t her apeutical |y active conpounds. The subj ect

i nvention al so includes isotopically-Iabel ed

compounds, which are identical to those recited in
Cdroponnidasofl famdlaf Gi) | (b expmibdeit preparet has fdasdrivetain deteatmdron

B8 BRI 8680578 AGPL: B\ AR AR OT IR SRR 8FhBtve i),
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
(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
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
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fromthe atom c mass or mass nunber usually found in
nat ure. Exanpl es of isotopes that can be incorporated
WO paog/ogwoepounds of the invention include i sot OPEEERI008/067963
hydrogen, carbon, nitrogen, oxygen, phosphorous,
fluorine, and chlorin such as 3H, 1 1C,  14C

i.odi n
baggsuclgs) It Tydronide e diobuRes oithe shtakliiadid Such as

hyldROEBItric idicedrcriflisrbagEie WidC BohmpoasdL et Rh@a 39 4rs %itBér known
sai d conmpounds that contain the aforenenti oned

CoQMRUBPR " AR 6F RIERFFJi orupEstigtal srerss B nkRe fogesponding
adMst RiHicH Rfe SRéMSeIR]s EiteorPKs@Ntompy@idsi 8N may be prepared by
Isoto |call¥ | abel ed conmpounds of the present
5  conMeRRNPUR®@MSor exanpl e those into which radioactive
i sotopes such as 3H, 14C are incorporated, are useful
in drug and/or substrate tissue dlstrlbutlonassay
quppqqnéigé)(gformu@ (|||)g¥trer%m(lfzd%|,rbt@ﬁ 5_Lgf03|t|oneand t@g@yan group is in

thé $QP0RAIBE offHR tBRE Xd Ea RyuInplimd BAREYsBsn izl Hd}ﬁéﬁar@@%@ sRdwn in
etectabjli 1 1C and 8F i

reparation an t t0
‘g\e r"i’*leé‘ilr‘i?' I, definef jpr fPH“‘F%f')(%déth@He%ﬁPég B prOteCt'”g
10 g@@mngraphy) and 125 | isotopes are particularly
useful in SPECT (single photon emnission conputerized
t onography), all useful in brain imaging. Further,
substitution wth heavi esch&md gpes such as deuterium
i.e., 2H, can afford certain therapeutic advantages

M¢e§ult|ng mkga1greater|nezabollc stalicddht y, flor NH
e increased in vi %l.e_QL_Leducedgéggaﬁez
irenments and, hence, y be preferred in s

q&ycunstanﬂeémﬁsotoplcalI&Dlabelled conpounds @)
formula (1) and following of this invention can
generally be prepared by carrying out the procedurggo,kt
di scl osed in the Schenes and/or in the Exanpl es elow
by substituting a readily available isotopically

| alvel | ed r eg@Ritiadn r a nen-isotopically Iabeled

r Bt . | naganf Urt bScec this «my@ptlon oklie
p sses Lep—ehe—ppepa |oq of a-conpound of[ﬂs rrulaf
(1) npounds of fornmula Wherein, B is (a)

(kg (CH2)i-3CO2H may be p{egaréﬁ according to Schame 1,
wherein R, R2, R4

CF3 N
SLLN I
OH
R, R, Re
(CF,S0,),0 Zn(CN),
> N

| Pd catalyst

vz
-
o=z

(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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and A are as defined for formula (I), nis 3, hal is

chloro, brono or iodo, Pis a protecting group and R

WO eppesiset s an al kyl group (eg ethyl or tert- bRECHEP2008/067963

Schenme 1(Vi) Hal - vCO ;,R base (viii) Cbnpounds of
prepared as descri bed

a%éﬂ'ﬁga\%}ahgq%%w%gﬁmw b Se/esig g Corpouds of formuta (xi

b)ﬁ@éb\(@férﬁdvﬂwoa aSLmublbadéH@cu AHgeat edcrlesi Mmhmvgo.(dhydr)de in the
is for exa utoxgcarbon

whe Si n%
pr%%ﬁrtcsmféhmf'@smyﬁﬁ rreegg@mouge i EpgmHYasQXtD may be converted to

coﬁpcﬂhﬂ@thérﬁ{u'h\/Mll)CByC@%bﬁmaWﬂh Lo ismobtind tasuch as
eté may be converted to coppounds of fornula

defetm R FOMPOHY R Gky/PraHIn dXilTh maebe coawsitad ist © mpbunds of

foﬁhhlé a*(bhﬁ) h@seres@wdh agitrsogli @méblgafdama@bﬁyd&og@mwd@@f as
be converted to cor;gegunds of formul a

pa(%fP5m@96Wy@§cW|t%‘%pRﬁs?'PPea9T aRutgbleReidy ys&ﬁ“?*b’f‘%ﬁﬁ’r'ﬁ'c(a\‘i)d

Coripdiis PsfERANGS (Q’ﬁ/) fayUbd abhwerleas®e sdmpbuads of formula (xv) by

reléﬁ/:tg)lé/é/wg‘baln glgpar A tt@%!@tarrgglﬁré%nhgp ‘E a%nb%rcl) trllbrnorrglgg

C&n?(bdfﬁib%ﬂf@%tﬂ@@%f)lrﬁéﬁﬁe cbAgertRp RS smrabréayrok&tébaaémdves of
ou

t .ro rature initially foll owed by heatin
fof%“'%gi“é)c E";‘?c?ngg i BFRMRIS 1yt %X%P%ybu@mgca Akl reecting
reb§éringlien by st(ﬂB—)dmbéihﬂ@tﬁyl?H@Qib%ﬁaﬁeocgmzba%ml gorAdifa Odvi) may

Ita e aci

forrrula Vi i for exa such
W@’F%’ﬁﬁpoﬁp@p%f‘% \Mr{p F%mwlar e(iSY”ésEY]t geaction with a suitable
tr.ﬂudaum@mﬁ@émwlan@a@gw egk?h ?g‘ trmaclsrecmlemawgu|bhdmyarb@dnde
ounds o or nul a

converted into ¢
Coneerngds g IMyE Whg’%ﬁ% bst CoBERES alo( W%P‘?L}/ﬁd h%;ormu'a (iif)
(\A@gmmgs qﬁ ftraef Slﬂalot;liﬂbth ERDASRYFH asd wtsyeéﬁ@ @t@upwm the 6-
nas o or nul a converte I.N
DS BPRADR TRaISB LS BosiPBRherRIe SOEE KUt o8 yane Sygnide in the
présdrice R alkarsbls batblyaiSsuch tab itetrakixyep gﬂﬁho%hnﬁé)@élla‘&m (0).
t-butyl) a suitable acid such as hydrochloric acid or

trifluoroacetic acid. Conpounds of formula (v) are
ei ther known conmpounds or may be prepared by

convent i onal ans fromthe correspondi ng. acids ch
Albp lPﬂtéWéem@gﬁ@ﬂi%@Pt %tocﬁ%ﬁﬁag p@Feg\Ir&W'!fét'O”S cited in
thil p&difsati®y 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.

The following Descriptions and Examples illustrate the preparation of compounds of

the invention.

Abbreviations:

g- grams

mg — milligrams
ml — millilitres
ul — microlitres
MeCN — acetonitrile
MeOH — methanol
EtOH - ethanol
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conventional neans. Conpounds of forrmula (iii) wherein

R2 is in the 5-position and the cyano group is in the
WG2088t72on of the tetrahydroi soqui noline ri ngPG/BP®AS/067963

may be prepared as shown in Schenme 2, wherein R1L is
defined for formula (1), R4 is hydrogen and Pis a
EtfP ot ect i rfgetav'&ﬁfbf?f Scheme 2 (xvi) (xvii) (i) Conpounds
Etgfacf-or mul @ihfiaketay be converted to conpounds of

formul a (xi i%{ by reaction with nitronethane in the
DeMesence d¢hieroai§iheatl e base such as anmoni unacet at e.

DIG@PoUNdsdiigbpropyi BbdicansbyylaBy be converted to
ounds of forpyla (xii) by reduction with a

conp ¢
DISE abNdV-Aiseneary ity Fesuch as lithium borohydride in
DRAR prRedrRigi-4phlighhmenet hyl si | ane. Conpounds of
faormula (xii) be converted to conpounds of fornula

ma
D& i) by1’?'@é§é’f‘P%‘M|OW)FWaﬁesui tabl e fornyl ating agent

DRHECh as et/nydimetyBiamigenpounds of forrmula (xiii) may
@4% converted to conmpounds of fornula (xiv) by reaction
DMPOH a s iTslVEuIPBPHE® dehyde source such as

Emat:a{ or {TBNQS‘—EM&h |bmiddpmmpg$%ﬂ%aeéodgm&ﬂi Hy?kddli\lolfﬂi@bd
alyst suchn.as ormc ac|a. ounQs. o or .
E561v) ” e UBR MR TP YR QSR TG HIENERS by
EDERCt i on W($-Dirﬁetﬁyli(a:oﬁ1&hipﬁ)ngW¥eh¥W@P6clfwm?ﬂﬁ)Wdrcﬁ:lhﬁikﬁ)idés
riprom dade. undas o ormul a (Xv may e
Hggﬁﬁgﬁte‘ Yo g?f‘%fﬂrl'%‘}g’%r otected derivatives of formula
IPAXVi ) wheggprbpyldicdl exanpl e t-butoxycarbonyl, using a

itabl e protecting reagent such as bis(1
NS ~di et HYCBOMRAUsCI ‘g‘?bonate. Conpounds of formul a

PYBOP )- WHYB@QOQQBMBT-;'IQQWM@?/@@mﬂ@{éﬁéﬁ)h@ﬁiuﬁﬂﬁéﬂah@orﬁ)ﬁwééphate
}%)ly reaction WI:ZHCQ a suitable

THE i1 | uor JRERNAFAY@phonyl ati ng agent such as

ddard f | uor cdiedrirgmeselgebAec anhydri de. Conpounds of

R]Eor mul a (Xxvii be converted to conpounds of

ma
ornul a (ﬁOP?‘)tZ’T‘RﬁéF@?n R2 is in the 5-position, R4 is
°diydr ogen d@gedsheelsivgno group is in the 6-

M — Molar

H- proton

S — singlet

d- doublet

t-— triplet

q- quartet

MHz — megahertz

MeOD — deuterated methanol

LCMS - Liquid Chromatography Mass Spectrometry
LC/MS — Liquid Chromatography Mass Spectrometry
MS — mass spectrometry

ES - Electrospray

MH"* — mass ion + H"

MDAP — mass directed automated preparative liquid chromatography.
sat. — saturated

Boc — tert-butyloxycarbonyl
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position) by reaction with a suitable cyani de source
such as zinc cyanide in the presence of a suitable
W@ 20094086524 such as tetrakis(triphenyl phosphi ne)pel/ER20081067963
(0). Al publications, including but not limted to
patents and patent applications, cited in this
SEYexiSGXat i osolidrphake rextraction&PEO catugth Wih befizenerstfoais acid
rebiiugigtmoiifbiedioduRé s@lidpHaea{ép s TRIoRits Beesiuingal | y and
individually indicated to be incorporated by reference
herein as though fully set forth. The foll ow ng
Descriptions and Exanples illustrate the preparation
of conpounds of the invention. Abbreviations: g -

ra ~-mlligrane M - mllilitres ul -
G%ﬁ"%rng?'?nq?'éyyﬁﬁﬁ D acetonitrile MeOH - nethanol EtOH -
TR hh@ﬂ@ldEtd%Q:nbedl bﬁl(ﬁWbr@bN@h &t (Wstrativeplposas, elirémenddiEids in
th@lp@gratlop/ g’etﬁg %??e@gﬁ?gw %cletltﬂsg%g q%é/l Iﬁ%zg%gjéecnﬁ;;rggé%d Z?rom the
spekific @aERENYEschiby.r i di nam ne DVE -

1, 2- bi s( et hyl oxy) et hane DMF - L/
, L/ - di met hyl f or mam de DMSO - di net hyl sul phoxi de

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

HONg__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
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EDAC - L/-(3-D net hyl am nopropyl ) -
L/" -ethyl carbodi i m de hydrochl ori de EDC -
wa@.200088MR4ret hyl ami nopropyl )- L/ -ethyl car bodi i PETHEP2008/067963
hydrochl oride EDClI - L/- (3 Di et hyl am nopr opyl ) -
'-ethylcarbodiimde h chl.oride

’ T/ HOBt -
“P@/’Hl—bi WBe e 2BV ¥ o vegdmpaws;%a@raﬁ By/MS showed
thb/maﬁéﬂeﬂ)[cﬁwgw%lpméjq RyiRethytethyl 5- [(hydroxyamlno)(lmmo)methyl] -3,4-
Benzotr| azol - - tripyrrolidi nophasphoni u ]
dilydear? ( Larispaiel 'F)‘ll%ﬁaéb‘%(wﬁte wag UpethPHP by rcﬂ’b’ﬂf'cat'on H NMR
(480 henz e Haeng ﬁ@?t(meb&T) 7. 3r6070m '(:ﬁﬂmﬂy .8 ?ZHPQ)r s), 4 58 (2H,
degrees Cel'sius M - - sing

bresoubPet2H; br.t); 2.9 (&, t?q 1 49q(19!§'r ﬁbtn/M&P' E%?@aﬁww I\/E(D
deuterated nmet hanol LCMS - Liquid Chronmatography Mass
Spectromet ry LM - Liquid Chronat ography Mass

ti try M5 - mass spectronetry ES - El ect rospray

MMFWI 3-cARsS -4- Qi niethiflethyl)oxy]benzoate

- o
@)
O
Cl /
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,
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-
3-yl)-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)
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
(hydrophobic frit) and evaporated. The crude product was purified by
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MDAP - mass directed automated preparative liquid
chromat ography. sat. - saturated Boc -
W@ 20opognTe4/l oxycar bonyl SCX or SCX-3 - solid phaB&I/EP2008/067963
extraction (SPE) colum w th benzene sulfonic acid
resi dues i nmobilised on the solid phase . AST
chr UBRIGEEPH Y EWIHInAs PMate fiiFaa I P h i NSy W‘é g’&'\éntoTB{@'d 1.1-
difethiyrRes| dgqgr{el@ﬂ@r&el[g\z\fnaﬂhglemywm]gﬁmfnyl}hIm%k@duaztﬂis -yl)-3,4-

Qses, |nterma|ateS|n pa rati on of
T D sRAINOURS FRIBROGAP (257 Rend” BEtsl Y Soaridh ' NYR (400
MHEecggg«;Bf B@stxﬁhce?ss G, iPedosRiapay, atdonH 1), 7.27 (1H, d),

7@6 thhyaf 6x7¥6a47mw.rm ASPrRENYI-S). 367 nkreh. 3.2 (BH) brt), 1.51
S i n 1
(QH %g 4§q§gt%W%W5§)§SQU?1nGOHM+#eg§r bonitrile
hydrochl oride (5.0 g/ 25.7 mml, available from
Pe Hflgtfblﬁe‘fr) vvas partitioned bet ween DCM (lOOTL) and 2N
DCM | ayer was collected, dried dr ophobi ¢

1 Mlmytwmhﬂvaw -euanorﬁéﬁfmewwﬁbw)oxylpheny} 1,24 oxadiazol-
3 }I,)%gﬁdi‘i'nyﬁ% QﬁWdé%thblﬁ%%My'lﬁécar bonitrile was

di ssolvéd in andtreated with bis(1

, 1-di net hyl et hyl f‘\\dl car bonate ( 1. g j; 6 179).
The reaction was sttt ed aty RT « for 18 h,
;w O

washed with wthg PN HC (100’TL),
dri ed (hydropho t) dnd>evaporated to give the
crude 1, 1-di et hyl et hyl - 5- cyarQ-3, 4-di hydro-2(1
H) - i soqui nol i necar boxyl ate whi ch was used w t hout
Td ar $dietionpofr Biayared-# 61 rﬁét@MBthll[)&%]deEchadd rfcart beepraparbd as

. | | ' 3)., .
agoitan i VA0 B9048, 11 ey S0 wmall S (e ehiggoe ool in
DCI@I"@QO BiL.)SWas adtdéd M2 ). TheQdbftidhwas)stirrdd Bt (cQJHi te‘iﬁperature

(API'-ES) 203 [ M H56] +. The crude nmteri al

th@Q\/@m hijigh osncany#Hed Hel vacya. 3ng, rediseoiMebiin dathMBd(%mL)
S%ﬂgﬁﬁtﬁl@ogtﬂ:ﬁd&eﬁ% Tyle@l’%ﬂl 52y dFE biohindirRin 8 SRR 9.4 &1iBRF-I H)-
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
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
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]".

Preparation 5
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cont ai ni ng ethanol (200nL). The reaction m xture was
heated at 65 OC for 24 hours. The cool ed reaction was
weraposEaeed and partiti oned between DCM (2x 10REA/EP20$1067963
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Ebos L G-t Lt i thle sy Ry w4 oxadazol 8413, -
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i mpurities. Anal ;l(‘sns by LC/MS showed the material to
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di hydro-2(1H)-i sgquy
further purificatio

) s used w t hout
VHz, "CDCI3) d 7.82 (
1H, br.s), 7.36-X. ) ' ﬁ'&'o r.s), 4.58
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re

were stir roomtenperature in After
rogm eEweiureHer 6t @Bﬁtth%%rafj@%*/@oabyp &7 apBimtt Be mikesave.

TH@%U@H@n@F&H @vB@ doasH d@eam%mﬁﬁa@@gmphﬁéﬂ &Ucﬁfct %Iuted with
columm of silica 60 in EtQAc/ hexane

methanelictanemerjapertgnigtioann ypFuq gayes crgg%)roqu (IQII@’F?‘Q)ZFW was

deﬁlédg /ﬂ? tdﬂguﬁe @1’% t(tlel:b'mp@hndSZs §%|e(ar Hiih S1GIC® m2632?‘%)( H NMR

(489 : M, va@lﬁ)la Eé)‘ (ilzlgd[ I@I«f{g(m dpy, @p%?r@t"l &h 9, 8.01 (1H, d), 7.34
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(;@éigﬁérgﬁt tEl O?’f@ﬁ d),7.12 (it d) 480 (1H, se%t) 4.24 (2H,.9), 4.00 H,

S)d

H
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m

th 0X
ZdkH g),)3|1’)5. (gZI—h.tH, df?é—ilgk 11 XS (6H yJ)p1 31 (3l}-| t) m/z (ES) 447
[M;l)_nﬂ soqui nol i necar boxyl ate 1, 1-di met hyl et hyl
5- [(hydroxyam no) (i m no) met hyl ] - 3, 4-di hydro-2(1H)-i soq
ui nol i ne carboxylate (Preparation 1)(2 g, 6.86 mvl)

pﬁgraqhﬁﬁpl ved in tetrahydrofuran (THF) (100 m_) and
rrred with sodi um hydri de (60% di spersi on,

02
Methyb 3rifs(Sr{3aeupevo-4ri(d unethyletiyd jaxylnheay Bt 1:2.4- Gf’@ﬂ'@' 3-y|) -3,4-
diRy MH-R8 H)-HoRinBinYYbrobandbi forfid 4did salt
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&
NaSa

A suspension of 2-[(1-methylethyl)oxy]-5-[3-(1,2,3,4-tetrahydro-5-isoquinolinyl)-1,2,4-

HCO,H

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
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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nmet hyl et hyl ) oxy] benzoate (Preparation 2)(2.355 g,
10. 30 mmol ) was added and the reaction heated at
wo gdobso7eenperature for 1.5 hours. The cool ed PEHEP10081067963
was evapor at ed and partitioned between DCM (100nL) and
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bychr omat ogr aphy through a small silica pad, eluting
with DCMto yield 1,1- dinethylethyl
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zoI |so [ o
etb&:r o BB Qe A e v eRloxy SR pr L2 oAl v-3.4-
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0xad Ké)t@l@yl?oeﬁw(zdmm (Exbeblyd,) 289/ e 0.080 enradl), datr(yq? iifbr@rﬂobutyrate
(4E Iar ed as described in WO2005/58848, 737

)0-dfdmBathpi Cerilen (1de MBSt tinma)in B (22@'—911"’835 S%%d at

ro@ﬁ%%p%ur@ggr ’mn) anc]_ h%nﬁﬂb&ib!e@r’[o\%s"csfo‘r 5rR At theQRiIdtowave.
nperature for 90 hen concentrated in vacuo,

M@mdetfmédrtygmpb@mratm(%r@ulD@/ﬁZ (BNeR Wps adigshanst pypuspension was

stl}lr'e ﬁ (gﬁgx amr%t)cé)l e Eorrn3n505| It Wﬁs tr]en flltireéiI coracentr%t(ef in )/§CUO and

pur@@ Qv NBPA mwtmyltlatcem@pur@baar avplaw film (8, OBgg21 %)66! NMR
r

gz, cgond e TR Bk, ML 46 BRTARE SO MELAD, 785

t),77. 5D(1rh'mnil))7 V\&(‘EH i) s4680 vHd, dept)DMVAI (219, $5i 4013 (BHnd), 347 (2H, 1),

oS5t Sl SOLULL00 495 100, 18 BREEN 25 o, 0

(Eﬁéﬁiﬁétl‘dﬂd}e for 1 h and then at 95 0C for 18 h. The
reacti on was concentrated in vacuo then partitioned
between DCM (50 ml .) and saturated aqueous NaHCO3 (50

Prgpaiatiofife or gani cs were
3-Chloro-4-[(1-methylethyl)oxy]benzoyl chloride

Nont

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)
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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t he conbi ned aqueous extracted with DCM (20 m ). The
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crude brown oil. Flash chromatography (gradient

QLT o o LR st RN g R
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7.13 (' 1H, d), 4.80 ( 1H, sept), 4.67 (2H s), 3.68
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roomtenperature for h,” and théen irradiated to 60
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Produgtdist20g h3$ mmabkin mittanesibane (49l g @spsdsed gmmpnium acetate

ded to SCX cartridge, and.the praoduct, el ut j
5o an v e i rasosst B ghed AbruA way B0 Lt J006E then
10  codladds rpsraderperattide BBY coM@intrars ipwatdd. Tte bysidddWas Partitioned

o LR AL SRBORAL, 38 3, CLeancILLI (L 6 ity 3% ieq
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apparent t), 7.21 ( 1H, d), 7.12 ( 1H, d), 4.80 ( 1H,

the &he Fomdoundl gs2a-yeligyv,solld D6E)2H, s), 3.52 (2H, s), 3.35

1 .0 , .48, (6H, , . t);
R (oS8 L L b8 u ot g 7t doe B 4w
15 3.86 [H30B-A B eyaHDP-4-[ (1 - net hyl et hyl ) oxy] phenyl }-1
, 2, 4- oxadi azol - 3-yl ) -3, 4-
di hydro-2(1H)-i soqui nol i nyl ] propanoate formc acid
Aftaal évaposatisp ariisthe rmothe2 i dts -fortthdrypretitngt| (722g) vas| Sbtbibed by
tritu‘?at%hd'\?vﬁhetd{e?}p}x dertr?ér.s"l'hg’orﬁcl)"thgro |ic|4unc%é )\ﬁe%e ’a‘%aﬁ’f 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.
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oxadi azol -5-yl ] benzonitrile (Exanple 3, 28.8 ny, 0.080
mol ), nmethyl 3- bronopropionate (35 mM , 0.32 mol)

W@ e@es2e03 (130 ny, 0.40 nmol) in DVF (2 nl.)PEEEBP2008/067963
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It was then flltere, concentrated in vacuo and
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tit%‘/céﬂ-tplg\)/ﬁﬁﬁ qudj) , 1.48 (6H, d), 1.25 (3H, t); mz (ES)
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pl) in DMF (2 ml.) was stirred
1 h, and—lthelrradl ated to 60

Preparation 12

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

O

N

7

O

To a solution of {2-[2-methyl-3-(methyloxy)phenyl]ethyl}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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Preparation 8 3-Chloro-4-[(1 -nethyl ethyl)oxy] benzoyl
chloride A round bottom flask was charged with

w@20bl0807o4 4- [ (1- net hyl et hyl ) oxy] benzoi ¢ aci d (BUHEP2D$/667963
from Paragos Product List, 10.2 g, 47.5 mol),
di chl or onet hane, (158 mnl) and oxal y! chl ori de

%Wﬁ)wa%ﬁ%o'?%éeicr'éﬂ HO PR UPEPRERUTE YiNe e ! éyy@tqrna%\c}] the

sdlve@d Mt svied PRGTicRidroby &rcrromaﬁ)gaéiﬁhytdncm|cafgeL/e|utmg W|th a gradient
L/ - di et hyI f ormam de (0.158 . The sol ution

ofgnethaRe it Gichigr W?@aawaé/ﬁtth?é%épmpe%d Vet WP%FO“O'TH 649),
wrﬁ@ﬁ waausam.tmmm@t pakificatiod.el d the title conpound as
cream sol |d (11.49).1H N\R (CHLOROFORMd) d : 8.14
M?dﬂ/zfpﬁ [MHlo0 (dd, 2.5 Hz, 1H), 6.98 (d, 1H), 4. 73
(spt, 1H), 1.44 (d, 6H) Preparation 9 2- Met hyl -

Snethyloxy) 3-[(E)-2-nitroethenyl ] benzene To a

Pr, L30f ~ 2- nmet hyl - 3- (et hyl oxy) benzal dehyde

5-feviajil1edB a-tetranydol6-oquiralieduct Li st; 20g; 133 nmol )
in nitromethane (400m ) was, added anmoni um acet at e
(6.16g; 80 mmol) and the rggultlng orange m xture was
stirred for 1 h at 1000 C then _cooled to room
tenperature and concentr n vacuo. The residue was

@
the organic | ayers washethtt

partitioned between eth tate (x2) and brine, and
and concentrated in vacuo.

brine, dried (MSC>4)

Tritjuration with
di chl oronet hane/ ether gave.the title conpound as a
yellow solid (6.6g). 1H NWR [N\CDCl 3) d: 8.35 (d, 1H),
7.48 (d, 1H), 7.22 (t, 1H), 7.1 1 (d, 1H, 6.96 (d,

Td HsolBioB &f Bmeibll-6- (raet% Iofq% 3 &h%y&»fotgﬂ H%&@G@H&He@é‘rb@fdehyde

the nother |iquors roduct

(Porragttioad &y 49 L?}GaW‘@H 'R}\PFE'OEHV@?thwe (@@H%)rat OTfenAst Mispgen

wad SIERIySadiBa BorBietiBrofHaP .2 B6. 305, Metef 85infhust 048S methanol
i fied by chromatography, eluting with 5-10% et hyl

(2 gc’@{)a‘t’%s AR, Sloytexalite the Besyiting P4 e evaspisiagigpding at room
tefnpelt@r f8f e ldald. URGHhbRIN ofithd) sBVERT and trituration with methanol/

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.

'H NMR (DMSO-de) 8: 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)-

isoquinolinecarboxylate
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Preparation 10
{2-] 2- Met hyl - 3- (et hyl oxy) phenyl ] et hyl } am ne To
WO paobjogntedor ohydri de (2Min THF, 2.0m ; 4. OmMmoPQT/EP2008/067963
(cloudy) at roomtenperature was added dropw se over
0.5mn chlorotrinmethylsilane ( 1.02m; 8.00 mmol). A
precipitate was forned at¥after ca. 3 nin,
2- et hyl - 1- (et hyl oxy) - 3-
(Preparation 9, 193 ny;

L( 2- nitroethenyl]benzene
ol ) in THFE (4m) was added
dropwi se via syringe o m n, making sure that the
tenperature remai ned at ~ez&25QC (using a water cold
bath). The solution was sftirrgd at roomtenperature
overni ght. The m xture was.coeled with an ice bath,
met hanol was added slowly, &nd the solvent renoved in
vacuo. The residue was partiti oned between 25% aqueous
sodi um hydr oxi de and di cl®p©or o@et hane. The aqueous
phase was separated and extra d three tinmes with
di chl oronet hane and t he conbi organi c | ayers
evaporated. Purification of the residue by solid phase

Taea tsugenson C(ffge)(e’itlal-h?rﬁ)“; tetbbydro®- iwquimﬁeolhé?rebaration 13;_163

mé\/abﬂm‘é‘ﬁ ) Wd.@t’g\' oRIIRIUR. d?'nlj“éf B Qs I \g‘%ﬂg%ine (0.21 mi;

oration o |a contalnln
1. 5®1mnnol): fadlowedpw bisd!, @Mhylemry‘l)mw@rt@m (32)40dﬂg 7. ’mnr(wI)

Trge'_gol\ée%‘[ Z\%E(é;/?p%ﬁ)ed %Bd7§1§(r%§ld%gbpa§@|s)r$éld S%g/e%#)ethy? agétatﬁ) and

brireepbe atuenuslayer was further extracted with ethyl acetate and the combined

ot BHRL M iR PN RRSRULASL S 880 . puriiatr

by( Plaelp agrometeglaphy 1ep8ng; Wilh) ® gradieht wés5ﬁé%t edhylinaestate in
oKD 8 T LR 8 O b3l ot gy, 151, Feroval

SV ent gave t cru whi ch
M@eae/z 262 i[¥iFEd by chr orrat ogr aphy on silica gel, eluting
with a gradient of 13-63% ethyl acetate in

cycl ohexane, to give the title conmpound ( 1 .57g). M5
_I‘@E_QLM\/I-H]
1,1-Dimethylethyl 5-methyl-6-{[(trifluoromethyl)sulfonyl]loxy}-3,4-dihydro-2(1H)-

isoquinolinecarboxylate

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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Preparation 12

5- Met hyl - 6- (et hyl oxy) - 3, 4- di hydro- 2(1H) -i soqui nol i nec
w@ewalsisb/de To a sol ution of PCT/EP2008/067963

{2-[ 2- met hyl - 3- (et hyl oxy) phenyl ] et hyl }f or mam de

eparatjion 11 ; 10.0 orm c ac
% ﬁﬂe‘j Wa%éq)&d&% %%%aﬁlﬁ’r%?g‘{e&éﬁ%égft‘éveﬁé”%Ih%r@SS’Uﬁﬁ%ﬁej‘ up
in 286l Itda;@tdt@s’liﬂd tsagtudm we@rveasma \M&aﬂﬁdhyu?&worrceéduwmnowed by
%1000 for. 20m Xt ure was cooled(%U|c

yated oM Q}B‘Pﬁﬁb@”%\tﬁtsﬁ"ﬁ“% Qflﬂdd'\’(%pé} andyfepn HEaté%‘l ’Ué/ﬁPUO to

g.ﬁ@m@wmgcodﬁbburﬁdg@ébae yelow bil @BBhRQr aphy on silica gel,
elutin a gradi ent of nethanol in

M@N%@I@?HWéihane gave the title conmpound as a white
solid ( 1 .64g), which was used wi thout further
Purlfjcatlon M5 mlz 206 [ MH#] Preparation 13

P 1 2,3, 4-tetrahydro-6-isoquinolinol To a

1,$-flﬂiMTetWIbtﬁf/l @cyﬁdlﬁlmﬁhgﬁ@mw&@%)ﬂ<'I3H)4rsqubmﬂiliﬁe&(rfboxylate
H) - i soqui nol i necar bal dehyde (Preparation 12; 1.49 g;
7.26 mol ) in dichloronethane (25m ) at QOC under
nitrogen was slowy addegyboron tribrom de (9. 09g;
36.3mmol ). After 85m n at|| QC, nethanol (25 m) was
added slowy, and the resulting m xture was left
standi ng at room tenperatyre for three days. Renoval
of the solvent and trit On wi t h net hanol /

di chl or onet hane gave a @ solid residue; the nother
i quors were concentratedzaAnct he resi due applied to
an SCX solid phase extracftion|cartridge (2Cg) and
eluted with nethanol follsgwed /by 2N amonia in

met hanol to elute the produft. After evaporation of
the solvent the title conpaound (780ng) was obtai ned as
a pale yellow solid. 1H DvsQd 6) d: 8.91 (br. s.,

1H), 6.62 (d, 1H), 6.56 (d, 3.70 (s, 2H), 2.92
(t, 2H), 2.48 (t, 2H), 1.96 (9, 3H) Preparation 14

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;
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
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)

Preparation 17
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1, 1- Di net hyl et hyl
6- hydr oxy- 5- net hyl - 3, 4-di hydr o- 2( 1H) -

wo swqmmm i necar boxyl at eTo a suspensi on of 5- neCHEP2008/067963

, 4-tetrahydro-6-isoquinolinol (Preparation 13; 163

1iﬁﬂd@atnvf%te“'v”h%ﬂq}wﬁéva‘éb%g”ﬁ'ﬂgﬂﬁ Ylhematnybs dsiBudiy2(1H)-

is8yGinblindcatbo®yiael et hyl ) di carbonate (240 nmg; 1. 10nmol
) . The solvent was evaporated and the residue

partitioned between et H acetate and brine. The
aqueous | ayer was furtdngr epmacted wth ethyl acetate
and the conbi ned organi c trfayers were dried (MgSO ) and
evaporated to give a yellgw oil. Purification by flash
chromat ogr aphy el uting witha gradi ent of 5-25% ethyl
acetate in cycl ohexane he title conpound as a
white foam (232ngy). M5 [MH Preparation 15
1, 1- Di net hyl et hyl
5-nethy|-6-{[(trif|uoronethyl)uulfonyl]oxy}-3,4-dihydr
0- 2(1H) - isoquinolinecarboxiNate To a sol uti on of
1, 1-di et hyl et hyl 6- hydroxy-5-met hyl - 3, 4-di hydro-2(1
H) - i soqui nol i necarboxyl a beparatlon 14; 263 ny; |
. OOmmol ) in dichloronethane (b$1} at -300C under

(

f

nitrogen was added pyri di ne 62 m; 2.00mmol)

foll owed by slow addition of t | uor onet hanesul phoni c

anhydride (0.186m; 1.10 nmol). After0.5h between
1,1-B0B&hgiethyt 200 C, 6-tyap ospinetyt-3 wakihydesrB(Aét)-iscayothotitazarboxylate

residue taken up in ethyl acetate. The sol ution wa

(Prepatiaitonvi 16h  40¢mgidriotimmel o awdsd StiGPd orkenignt sait Lﬁoz)ﬁedN'th
hy3IRSy MR RAIBONS R &AbM! Q@Onﬁﬁdlg%nﬁl\&)@% bRBfhonate (748mg

concentration In vacuo to give the titl conmpound a

8.pamel yel inowtianol (668Hy) FUWE?FmSQdGQH *PIMFPIPHEF’? e;ﬁ‘H}Oatm@h “and

hyljﬁ)x%ﬁa% R Hﬁfr@éﬂl@r‘d& (bOO mg) Were added, and heating continued for ca. 8h.
- cyano- 5-ne - di Aydro- 2( 1Hj - i soqui nol I necar boxy

Theaf@xtweswpgtqogigadoto foom dqarﬁg@rﬁgur@tmq the resulting solid removed,
wa%h%atv!nw etfiaddi (51 ShOERIBF A JsedbioBydilete . dhrifiolndlas

Whlte 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).

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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2(1 H)-isoquinolinecarboxylate (Preparation 15; 395ny;
LOOmol ) in DMF (4m) was de-gassed under hi gh vacuum
wowRaok/ost7e4 ri ng for 15 mn, followed by additi oPCOEP2081067963
cyani de (153ng; 1.30nmol) and
tetraki s(tri phenyl phosphi ne) pal | adi um (0) ( 116ny;
O 1 Omol ) under nitrogen.| The resulting deep yell ow
m xture was stirred at 10Q0C for 6 h. The sol vent was
renmoved, the residue diOssolved in ethyl acetate, and
t he sol ution washed w t/h sa@rrated sodi um bi car bonat e.
The aqueous | ayer was extracted with ethyl
acetate, and the conf organi c |l ayers washed with
brine, dried (MJSOH4) d Syaporated to give the
crude product. Purificaty by flash chromat ography on
silica gel, eluting with gradi ent of 5-25% et hyl
acetate in cycl ohexane, gave the title conmpound (214
ng) as a white solid. 1H NMWR NEECIB) d: 7.44 (d, 1H),
7.04 (d, 1H), 4.60 (s, 2HIN (t, 2H), 2.75 (t,
2H), 2.46 (s, 3H), 1.49 (s, |9H) Preparation
171, 1- D et hyl et hyl
6- [ (hydr oxyam no) (i m no)
(1H) - 1soqui nol i necar boxy
6- cyano- 5- net hyl - 3, 4- di hydns
H) - i soqui nol i necar boxyl ate (Preppration 16; 404ny;
1.48mol ) was stirred overmsgt” at 800 C with
hydr oxyl am ne hydrochl ori de (Q19ng; 8.90mmol ) and
sodi um bi carbonate (748ny; 8.8l ) in ethano
(10m ). Further sodi um bi ca®bondd e (400 ngy) and
hydr oxyl am ne hydrochl oride (3 ) were added, and
heating continued for ca. 8h. The m xture was cool ed
to roon1tenperature and the resulting solid renoved,
S t th
e b, LA AP AR A S hBy o
dilNMR)-@DWB@b(ﬁI)nodjnecért@ﬁ(yth (Prbpar:ﬂloag 17d, 438)g; 4.488niddy . in
eiriopofrongif0 i) wad e biniding Tl padn: 3 s pmdllippwed by
3-olidsrr4+HdPmethylethyl)oxylbenzoyl chloride (Preparation 8; 365mg; 1. 57mmo|) in

-5-met hyl - 3, 4-di hydro-2
1, 1- Di net hyl et hyl

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
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
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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Preparation 18 1, 1-Di net hyl et hyl

6-[{[({3-chloro-4-[(1-
woreaobpseehyl ) oxy] phenyl } car bonyl ) oxy] am no} (i nPCIOEP®D$1§67963

[]-5-nethyl -3, 4-

di hydro-2(1H)-i soqui nol i necar boxyl ateTo a sol uti on of

1, 1- di net hyl et hyl
6- [ (hydr oxyam no) (i m no) hyl ] - 5- net hyl - 3, 4-
di hydro-2(1 H)-isoqui noDi necar boxyl ate (Preparation

17; 435ngy; 1.42mol) in d|cq5pronethane (10 M) was
added triethylamne (0 2.14 mol) followed by
3-chl oro-4-[(1-met hyl g )oxy]benzoyl chl ori de
(Preparation 8; 365my~J1-87mmol) in dichloronethane (5
m). After 30 min, the reaction was concentrated, and
the residue partitioned D) '*en ethyl acetate and

sat ur at ed sodiun1bicarbo(ateN The aqueous | ayer was
further extracted with ethyf acetate, and the conbi ned
organic layers washed with|brine, dried (MySO4) and

concentrated in vacuo. Pu ation by flash
chr omat ography on sili ca
%

eluting with a gradi ent
of 10-50% et hyl acetate /gl ohexane gave the title
conpound as a white foam (¥13 ng). MS mz 500 [ M H|
Preparation 19 1,1 -Dinethylethyl 6-(5-{3-chloro-4-[(1
- met hyl et hyl ) oxy] phenyl }-1 2;4- oxadi azol -
3-y|)-5-nethy|-3,4-dihydro-Z?ﬁFD-isoquinolinecarboxyla
teA solution of 1,1-dineth6 6|
6-[{[({3-chloro-4-[(1-
nmet hyl et hyl ) oxy] phenyl } car bony xy] am no} (i m no) net hy
l']-5-methyl -3, 4-di hydro- 2(1
H) - i soqui nol i necar boxyl ate (Preparation 18; 413ny;
A0 823mgmtigh | N 1 Ao‘f di oxan§(dmetfylettyhS Stirg ﬁﬂ{(ﬁ&hloro4[(1-

1100C for ca. . The m xture was cooled t

m?@WQ&Wa@MI%heaMIacetrlP@yé)@m@ﬁtno}(émm)éwthyﬂicfrmﬁmyh@ Adhhydyo
2(“1!—|ﬁ%€ﬁhél%@ér@8ﬁﬁ&@y (%p§+a‘tubﬁa198|413ﬁ4%t o2 3wt fh %.4-

acetate in cl ohexane f y 13-63% e

|
d'@@é‘?éﬁ%ﬂ)ﬁ”@y@ﬁﬁ@e@@aﬂ@ C dervea. 1198. t Tha @XgaaRAsnePoss é’ room
teW@DbFa@urE%mtﬁ@gg@bt rer%BbMuﬁ%%@i% @ﬁro%alt_(l%r%y(&w silica

gel, eluting with 5-25% ethyl acetate in cyclohexane foflowed 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),
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
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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W@ 2009B89724r epar ati on 20 Et hyl

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
3-[ 6- (5-{3-chl or BCHEPZ028/067963
- met hyl et hyl ) oxy] phenyl }-1 , 2, 4- oxadi azol - 3-yl ) - 5-
nmet hyl - 3, 4- di hydro- 2(1H) -1 soqui nol i nyl ] propanoateTo a
suspensi on of
6- (5-{3-chloro-4-[(1-net hylethyl)oxy] phenyl }-1
, 2, 4-oxadi azol -3- yl)-5-fethyt-1
, 2, 3, 4-tetrahydroi soqui nol i ne Lrifluoroacetate

mol)- Ph acetonitrile (3m) was
0] undec-7-ene (DBU; 0.16m ;
0.03m; 0.27mml ) was

added 1, 8-di azabi cycl o
1.09mmol ). Ethyl acryl

i m xture was cooled to
roomtenperature and the gol v%\pt renmoved. The residue
was partitioned between ett acetate and brine, and
t he aqueous | ayer further extracted with ethyl

acetate. The conbi ned organic | ayers were washed with
brine, dried (MySO4) and @

trated in vacuo to give

the title conmpound (90n) z 484 [ MH]

Preparation 2 1 Ethyl [6-(5-{3-chloro-4-[(1

- met hyl et hyl ) oxy] phenyl }-1 ,2, 4- oxadi azol - 3-yl ) - 5-

nmet hyl - 3, 4-di hydro- 2(1H) -i sogyjynol i nyl ] acet at eTo a

suspensi on of

6- (5-{3-chl oro-4-[(1-nmethyl et hyl ) oxy] phenyl }-1

, 2, 4-oxadi azol - 3- yl)-5-nethyl-1

, 2,3, 4-tetrahydroi soqui noline trifluoroacetate

(Exanpl e 10; 90ng; 0.18m@OI) i@ DMF (3m ) under

nitrogen at roomtenperature mﬁi\added caesi um

carbonate (177ngy; 0.54mvol) foltowed by ethyl

bronpacetate (0.026m ; 0.23mmol). After 35mn, the
Tariaxsuspeneias o Bb-€8tchlbtdad-ft hpéthyetbylaxydedyl}-he,4-oxadiazol-3-

B SRR £ ERheoTibcR) HIRGRR BRIt By oome
0.&8rhwylol) iz eceatomtrileT@anlpvganidded hfaliazabicyalaldHe]umidch/-ene (DBU;
Ogéégqf%ggﬁ@?l %K@?%%%(O?@&%??ﬂ%moﬁ ?R/\?a@ écﬂje\ﬁat‘c‘sl‘met olution
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
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-
methyl-3,4-dihydro-2(1H)-isoquinolinyl]acetate
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M5 mlz 470 [ MH] Preparation 22 1, 1-D net hyl et hyl

6- (5-{3-cyano-4-[ (1-net hyl et hyl ) oxy] phenyl } -1, 2, 4- oxad
PCT/EP2008/067963
3-yl)-5-nethyl -3, 4-di hydr o- 2( 1H) - i soqui nol i necar boxyl a
teOxalyl chloride (571 ng, 4.5mol) was added to a

sol ution of 3-cyano-4-[(1- nmethyl et hyl)oxy]benzoic
acid (available from AK Scientific Product Catal og;
800ny, 3.90mmol) in dichloromethane (15m ) foll owed by
DMF (catal ytic amount). The r@rction m xture was
stirred for 45 m nutes h oxalyl chloride (0.1
m ) and DVF (1drop) me‘e added and stirring continued
for 20 m nutes. The solvent was evaporated, the

resi due was co-evaporated with toluene then dried
under hi gh vacuum for 30 k (Des. The crude acid

chl ori de was di ssol ved inNaceﬁgnitrile (10m ) and
added to a suspension of 1,1<di net hyl et hyl

6- [ (hydr oxyam no) (i m no) nmet hyl ] - 5-

nmet hyl - 3, 4-di hydro-2(1 H)-isequinolinecarboxyl ate
(Preparation 17; 916ny, 3

pl ) and triethyl am ne
(607mg, Q OOmmol) in acet le (15m ). The reaction

m xture was stirred at roo enperature for 40 m nutes

then heated under reflux for| 24 hours. The reaction

m xture was cool ed and t solyent evaporated. The

residue was partitioned between ethyl acetate and

saturated sodi um bi car bor@te | uti on. The organic

phase was separ at ed, mashed‘mﬁth brine, dried (MSH)

and evaporated to give the gyude product ( 1 .3g). The

resi due was purified by chromatography, eluting with
TB-a3806mhkiph afc 64(54& chibrasd-f(1 ohetkgaiby)dxy ] phiewg}-1 j2et-bxddizzol-3-

Ry 2 oo PR ek iy gomo
0.(8mmbdhl)in DMBQ3HB pinded hifrogdn Gél rdsm t&hberaldird dvakt gdd2H)caesium
cq%@oﬁ%éé taq1i72rﬁlzg’23&54?r%m{)r:)’ ritlhed L By (SstndMbroroatatatd ((emi:
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).
MS m/z 470 [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

Y@
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Et hyl
r6- (5-{3-cvano-4-r(1-nethyl et hyl)oxylphenyl)-1, 2, 4- oxa
W@l 2@2/080734 v ) - 5- PCT/EP2008/067963
nmet hyl - 3, 4-di hvdro-2(1H)-i soqui nol i nyl | acetate A
m xture of 2-[(1-nmethylethyl)oxy]-5-[3-(5-nethyl-1
, 2,3, 4-tetrahydro-6-isoquinolinyl)-
oialﬁ bhievddi(870hg, 54)BNMEN AedY takitie® tor bf b6l0fPARRT3-6yaeLAl[(1-

le 11; 100 0. 20 noacet at e
m?@wﬁﬁﬂgl)@fﬂ%nzme asisifasinbledepme ggg?‘%ﬁﬂ“g%%@h‘ % 889y,
8(1@{‘@1 IgOhnhol) h dickioFdMrethaid 15085 foibved %9 II&WIF r(@zél@]ytlc amount).

enperature for 1 hour, The reactjon

5 Tr!:ﬁ fegeen W wasestieroler 5 aputest fPétE?%@‘W'toﬁ'oé'PﬁW 1ml) and

DRF et 3iop) Waxdmdied ERE sﬁuﬂﬂ‘i@l e&flineed FACI® nWﬁIt@s dTheegolaéiﬂ was
evaporated. Purification chromat ogr a on silica
A e e

evapprated, (1he HESHE HVaso§o-EVARAragd et do! oHEgG ader high
vagave 1680 hiiddtés. creRePuda@s chlofigé Wé&'d%%élv@d lin b&66Mirile MBmI)

rgT@eFSto{%ﬂ_&%pgﬁggﬁ%?%%t &%%t@(l @ﬁ(ljy&k%yam r}unﬁg)methyl] -5-

10 met-i?\yl43 Mﬂ@tjﬂi H&TSthlm5hnecarboxylate (Preparatlon 17; 916mg 3.00

U s B R Aol BB

mnx&r@ Méstsﬂiré@b}/ﬁﬂoﬂ“r nseestuieol U0 Ydidutes then heated under reflux for

dlazol en20|tr|letr|fluoroacet|
249%‘?“63( rﬁﬁFté)”lT‘XtL}I/@&?ﬁ cog! é(ﬂ?ﬁdh? solyehAvapRiad %Be (%Sid“e
wilpardiBted Betwdemdtly) adodiclaf dh@rabd eyeiLAl BicdrbBhats deution.

7-ene (DBUY; 187nm, 185m ac
15 ThezfirganigsPliaser a8 8¢Paesfh t%?éémﬁ t’fl‘ g?FEJ%SOFhea”d
e\@tptr)]f\éw twgutv@v?f%gﬁa;@d pamih ict lh(etsge;smﬂm@e r@b.@ﬁoldw&d pufified by
e at e e solutjon was washe
étrog EY)G'“%I?Q whh %%?"/é\}%'bg %’ge InpEYqIghexans: dn %‘fe fhgetitle
Cdnqﬁjuelu@gsfng;hr onat ogr aphy on silica gel, eI ut| ng with
., 10% et hyl acetate in c oh exaner‘gave th

ORSEORM BT PAZILoT BaGAG. TN P 40415, TARYG 1H)

20 7. ’ﬁ(?dm'ks 4.8814pe-119; ﬁ'@hQéOzH‘) [3(7{9 2H), 2.84 (t 2H) 252(13 3H), 1.51
met hyl et hyl ) oxy]’phenyl} oxadi azo
(s, P13 1438 (tjeé/'T')ahydr 0i soqui noI i ne hydrochl or| de

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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1, 1- di net hyl et hyl
5-(5-{3-chloro-4-[(1-nethyl et hyl)oxy] phenyl }-1
W0 2904/08wadli azol - 3-yl ) - 3, 4-di hydro-2(1 PCT/EP2008/067963
H) -i soqw nol i necar boxyl at e (Pr epar at| on 3) (2.57 g,

8{9 m‘r%) % stir r in 4- Di oxa n$
(24pmg, 0.@¢m P')in ﬂréfLFP'V”F %{E't) |W8ﬁ SB@%%%H"@W“&E@W@HH@ C?fﬂr*i‘% The
re6&tHni ﬂﬂmef Was @.lut@at\buﬁf wherh@ @hﬂ) aE&’QaQ%@tbd cwnw eftlyd@detate

EZ% hl oro-4 §1 nmet hlyl et h % hen

(3xgmi.. J)bﬁdlcﬁ'?8|”e§ fyacis werg driggt 'Hjn ABP'e u,ﬁ@,ﬂfpﬁgon by

cHﬁ(Yrﬂét@%l_tpﬂf/ bA&ilic2 8I3 elgtlnéwf}@ 10Y03thyl HeBtals i Wc?bl@hexaﬁb' gHWthe
400 d6- DVS 8.19 H, s) .1

(2H
i cemmuawsa@o@sr'%sw (E5ma. M el (B *hy
4.89 ( 1H, sept.), 4.38 (2H, s), 3.43 (2H, t),

3. 35- (2H, m, 1.37 (6H, d); mz (API-ES) 370, 372
—Fmanme 2 2-[(1 -nmethyl ethyl)oxy]-5-[3-(1
Ethgll 3, 43645y giny- 5{q1smathymhyu;m@]pﬂeny2} 1,20 SHAIL|-3-y1)-5-
‘gben onlt dro rldeAmxture of
miﬂ% é(ﬂ ﬁ qumo |ny propanoae
5- (5-{3- cyano 4-[ (1- nmet hyl et hyl ) oxy] phenyl }-1 , 2, 4-
oxadi azol - 3-yl ) - 3, 4-di hydro- 2( 1H) -i soqui nol i necar boxy!
ate (Preparat('rfm 4. 53.7 mgy, 0.1 17 mmol) and 4M HC
i n dioxane (2!n) /was stirred at roomtenperature for
64 h. The m xtiy€~as concentrated in vacuo, the
resi due trituraV\nth Et O and dried in vacuo to
| eave a |ight brdw lNld / , 76 9% . 1H NWR (400
MHz, d6-DMBO) d 9.52 52(15\1/9, d), 8.40
( 1H, dd), 8.02 ( 1I—P\Md) 7, (%d), 7.51-7.48
(2H, m, 4.99 ( 1H, sept), 4.38 (2H, sk, 3.39-3.34
(4H, m, 1.39 (6H, d); mz (ES) 361 [ M+H +. Exanple 3
2-[(1 -nmethylethyl)oxy]-5-[3-(1
A naxtaséoft @t(ﬁaﬁuﬁ*@mw)@pm (@Heﬂ%\ )21 42@tﬂah eﬁ@ct; @é@umonnyl)

benzonitri A m Xture of |mst
1 %4((5@{*@Z@ﬁwbenzqmtml%flwr@mv) 6949] ﬁﬁléngﬁy mple 21 13- 100mg,
0. Q@fﬁ%gzahyl%cwlme%aﬂmg $B(Alrs Frhhb) ah8 A%BLLRLALI BRI B DX Hdec-

reparation ng
7-ene ( BU; 187mg 1854, 123mmo|) 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
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-oxadiazol-3-yl)-1,2,3,4-

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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1. 11 mol) and 4M HCl in dioxane (20 m) was stirred

at roomtenperature for 18 h. The m xture was
w@oareesitieat ed i n vacuo to give a pale yell ow sBCT/EP2008/067963

whi ch wasredi ssolved in MeOH This solution was

|ed to an SCX-3 cartridg , and th roduct
St'érp'f& eentiRped e NEshen1vbelys: %d%@%fﬁ %rhﬂle!ﬂ?dgéz% chloro-4-{(1-
mymylb@w)@)ty]phehpl@h mﬁ@%mam-sq/h)mdz B1- t@trawr@gomrﬁmﬁe ght

hy@'joch@ngé - ZMI %9 mn70'(940@ "/:tHr'e'féi)) H7NMB (‘ﬁOQM('QHse-WSO) 5
9.43 %234 (s)lézhgsz &, §Q1((1I1||'degs§'9-)8 00%11—9 n(£2|7|5133 45 F\:/’I,+H m), 4.89
(1|:_|X§m§|)e4,§8 (2H s), 3.43°(2H, 1), 335332 (2H, m), 13)7 (6H, d) m/z (API ES)

34053t BA4Eyano- 4- [ (1- met hyl et hyl ) oxy] phenyl }- 1, 2, 4- oxa
di azo[ 3- yI )-3,4-di hydro- 2(1H)-isoqui nolinyl] acetl c

aci d hydrochl oride A solution of ethyl

Exampia2{ 3- cyano-4-[ (1- net hyl et hyl ) oxy] phenyl }-1
oxadi azol

2- B1z{nﬂth¢&mdlozyhﬁ|)[¥1(L8<§bﬂ ‘tedrahwgrq-adeqqrinolimii &.4a@xagliazol-

5- ISanQ)Ritﬁ roBRIoPidell. 6 ny, 0.026 nmol) and Li OH
? HE-MeOH wat er (300m , 300m , 200 m )

was |rrad|ated to T O OCfor 3 min in the mcrowave.
2M aqueous HCl ( 1 waso-ggdded~t g, t he sol ution
extracted with DCM ) . The jcombi ned organics

were concentrated/in uo Yo o he title conpound
as a white solid 0.1 ng, 85 9 H NVR (400 MHz,
d4-MeOH) d 8.48 ( 1H, d), 8.44 ( 1H, dd), 8.21 ( 1H,

AdbmxtJre%f (1 Adiméthylethy |475 cy@ﬁ@-ﬁf[ﬁnhe%btrﬁ/l)8)7y];6heHyl%1 2,4-

t)
owﬁzolf% YI)rg. 44<5¢h>(0%@12)(w> 'S%uwod E%sar&% h’-qepara@searf’m &5 Mg,
0.811 M&)érﬁi’ﬂ\){ W'lrﬂdlb((éné"@trﬁb} ek @M}ré@éyﬂo@hﬁﬂéﬂp}eréur@ 8r &4 h.

xadj azol -

RS V"Z’(Sﬂqpc‘?'g@éﬁﬂ iotacsy the Fesiduedriturates gith EtO and dried in

vé&wft&relal/@%lli@ﬁt &owﬁlsléhd @B Pﬁng{'f%h)ﬂ J. 'TH NMR (400 MHz, dG-DMSO) 8
(5-{3-cyano- - et h(}/ )oxy(] phen y1}
95§[(94d0t;(ag)§ (1H, d)840(1H d), 8 (1Hd)757(Hd)751748
(2?1 W))4§9€T s*é)éfjma%( DH) ), S, Q@l(cw%i H@F@HO@} &n/z vz () 361
ormc acid salt Preparatlon 6, nmol )
[Nhﬁa Li OH (0.15 ng) in THF- l\/b(]—l—vvater (3oom , 3oom
100m )

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-
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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was irradiated to 100 OC for 3 min in the m crowave.
2M aqueous HCI ( 1 m) and DCM (2 nml) were added
wGaewaeseal |y, and a precipitate formed. FiltrecT/BP2008/067963
gave thetitle conpound as a vvhlte solid (6.5 ng,
NMR . (400 MHz, d6 1H, br
re |5ssol\1@f} @i\/le%lil_]'hl%?olgtjon \gassgop{heq_ﬁ) %@%CXS?, gralrtrgdgf +(_|10 g}d)and the
pr?@h@ﬁ de)(utéd;fbwtﬂﬁ% NH§7n Me@H Oﬂ))wcerﬁra'ﬁan (ga\leHa y‘e)low 6|I4tﬁal( became
se

2 pald CThjtanding svpipight RICATa. 8195 HANIRE (100 M caS@) 5 6.3
(1P’|1 %@%@(1913@(1)["#@2!] (18, ﬁﬁ@@?‘? @2 ), 7. 13(1H m), 4.80 £1H sept),
{3- cyano- 4- g(l thyl e hyI%oxGy K)/Ieny 1-1

4. ;(Q\Eﬁl-bﬁw&@ §41fl_(gH,4m 1.48 (6H, d); m/z (ES) 361 [M+H
di hydr o- 2(1H) -i soqui nol i nyl ] but anoi ¢ aci d
hydr ochl oride The title conmpound was made in simlar
E to Exanple 4, replacing ethyl [5-(5-
[5{(3 {Q%%Ho A=l 4- he@ﬁ}l@ﬂygbmbheﬁwi-ﬁ haell)bkéduézol -3-yl)-3,4-dihydro-

oxadi azol hydr o- 2( 1H)

2(1%Wﬁmqllﬁyllf%a%&@ hydeqehidride

4-[5-(5-{3-cyano-d:[ (1- et hyl et hyl ) oxy] phenyl }-1 , 2, 4-

oxadi azol - 3-yl ) - 3, % dlhydro 2(1H)<J sQquionol i nyl ] but ano

ate formc acid sal 53 ", 0 nmg). The

title conpound phiteO solid (10.1

ng). 1H NMR (4 - 8. 3@0( 1H, d), 8.33 (
1H, dd), 8.23 ( 1H, , 7.43 7.37 ( 1H, d),

A%olé@ rg égthlj');l (543 §§’arﬂ% vy :grge(?fé))g%‘hyl’i é ﬁ%-a,g;4-8%jdf§ol-3-yl)-
3.4-2Mydto-2(18)-88qigblinyfjacatdte forBie a8, sadk) (Pmbara(i(ﬁ8)5,4ﬂﬁ6 mg,
0. B%;HW%?E@?;EEW? %[%_P%S%zﬁﬁémE?ﬁ:viater (300u, 300ul, 200 ul) was
iradiat®d4e 1160 @iy ds mirbini taemjd':rﬁwbvm)ZM aduecsHCl (1 mL) was added,
th%ril( ?I?élasz llﬂrgleékr]ﬂgk}%ri] S/y(j{/]h] brg'y\J[ 22 ZamE’)OLILHeI oM Bhed organics were
conderdraed fi‘lt\ISaah(ly & gjvéthesmqttbﬁ@bum/hé a whjté sélid (10.1 mg, 850%). H
5. t , . ' 5 0.
NRSRO0 . e aeng s € by ol T (T sl o 8T 6t 782487 0,
7.87081), aﬂba%h/ldﬁ . m (MH, %Pt)aﬂidQQZlHla@"@@%C()ZH3 s, 2%MDH, t), 3.57
ting solution stirred at room

<2ﬁenp1a,f“f'?@% S 68 SIS 05 11 O e mdded. ang

t he aqueous extracted with DCM (5 m ). The conbi ned

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

A solution of methyl 3-[5-(5-{3-cyano-4-[(1-methylethyl)oxy]lphenyl}-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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organi cs were concentrated in vacuo to give a white
solid. This solid was redissolved in DVSO MeCH, added
W 00a/08@BBX cartridge and washed with MeOH  TheP@T/BR100%/067963
was eluted with NH3 in MeOH, concentratlon in vacuo
aveavvhlte sol.id (20, 0 +IH NVR (400 MHz,
tilerggraougd.as @ Wikfe ggiid @%;99( hdj* N #Q0 Wz gyDMSO)
572 29({H1tb?|s)t)1 4? (2@ br s)?-)HS 5@)(1H7d{1_|% 41 Uy, di% 8657(9H(d) 7.57

(141, QQY(%H?1H ) 71}6417H(®H4 9@)(1H5@mtpp|4@3g?H br s), §46 3.4 (4H m),
t Ayl h 1}-1, 2, 4-
o35 s 250100 0 b (G mLA ) ey )
H) - i soqui nol i nyI ] propan0| c acid To a soI ution of ethyl

Exdmhidle(6- { 3- chl oro 4 [(1 met hyl ethyl)oxy] phenyl }-1
-oxadi azol - -5-net hyl - 3, 4-di hydro- 2

4-13-(5-Boyanaot- [(fhmtbv'sﬁw\ww\epweph? &thaﬁl'azel 5@6@4
0P at room
dl?’én’perat uasgd\%rgdlgggggtag\ﬁmsiﬂﬁmdﬂh'dﬁ:%%é (0.186 m;
0.372 mmol ), a the resulting mxture was stirred at
roomtenperature ca.o-3; 5 a~ofOpst of the

solvents, diluti ca. 1|m L fol | oned by
addition of acgti i d NTaxz309mM ) gavea
precipitate. e m xture was jracthstl with

di chl oronet hane to give, after” renoval of the sol vent

TRl 6drﬁbHuﬁH '\AQJ% Mé&@mdé)w%hé}yrhsrﬁém{ Exén‘?ﬁe Yl Fépﬂ’a W[Q (5-

as a white solid

(08l Gomeigletyb ey i A PR 3 a4 Jpppic- 2;(153@
|S(§(ﬂ.r|)|ncﬂ1hgl]?cé'ta§§ with Réthyl 14'-'?5 53{35%&6&4 é%"%eth%fe?@l)éﬁf]phén -1,2,4-
Ct, 21 { X
oxagiazgl-§-yIB, 4n§ilgyd4g-@(‘[l-|:()|dﬁqqum@anﬁ b@tagmoate formlc acid salt
(Pﬂ(gf a:{ro{wa?“ @'Ti m@g T‘fhe[n(lé cHﬁbBa{Aoe\bQé/ b%t@?ﬁ)é]j I%Beaf\blth fe dblid (10.9¥ng).

azol

2(1
H—!)‘MRs(éan anePé‘BeStS %6 €a1¢'| chB é &1, del. 3l Hedhyl43 (1H, 1),

B TS oA A S B . 0

(2H) apmgpumma M(%é)e?@ﬁéﬂ(l F!llér@aﬂ 36i(0M, & iz (ESHg47 [M+H]".

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

oxadiazol-5-yl]benzonitrile

O~N
N

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
(37% wiv in H,0, 8.0 uL, 0.10 mmol) in DCM (5 mL) was added NaBH(OAc)s (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

was eluted with NH3; in MeOH; concentration in vacuo gave a white solid (20.1 mg,
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0.16mmol ) in ethanol (2m ) and THF (2m ) at room
tenperature was added 2N sodi um hydr oxi de, and the
WO 2®908072¢y m xture was stirred at room t enper aRCFr/BPF008/067963
40m' n. The sol vents were renoved and the resi due
splved in wa acid (1m) wa

.1 i
78ad’dedl" NMR (450& ME’ﬁt @g&gbé&@né\'fbd’)a&]lazt(% ddsi-gBd1H. d) 7.29
(1F|0f3VﬂQ@'(ﬂJi &f, 73 MH, Q) U@?‘@(’H—P s8pty€3.67 B, % yed gg $obizd.(2H,

hi's solid was triturated wi'th di et hyl her gi ve

t)tzn‘egﬁ"'t Be 10nffbufid, which was filtered off as a pal e
yellow solid (50nmg). M5 mlz 442 [ M+] 1H NVR (DVSQd 6)
d: 8.16 (br. s., 1H), 8.10 (d, 1H), 7.62 (d, 1H), 7.44

Exampleld 7 05 (d, 1H), 4.88 (spt, 1H), 3.70 (br. s.,
3- = 5-{332C|%r<§h é“ ﬁnethéﬁémylgxﬁzhérw%m 4-ofddiazod-34)-6Bhethyl-

36%@#32dﬂ)dﬁequmpbny'ﬂwpﬁynetcmﬂq oxy] phenyl }- 1, 2, 4- oxa
di azol - 3-yl)-5-nmethyl - 1,2, 3, 4-tetrahydroi soqui nol i ne
trifluoroace 0 sol ution of 1, 1- di net hyl et hyl
6- (5-{3-chl 01\8(4 et hyl et hyl )oxy] phenyl }-1 , 2, 4-
oxadi azol - 3- yI}| 5N 4- ¢ih

dro-2(1 o
o) at i on ¥ 210ny;
0. 434mmol ) in dichl or owet flane at C was added
trifluoroacetic acid (3nm) drbopw\se. "The resulti ng
m xture was stirred at OOC f'6r 1h, giving a pale
I t
T B e B R LS RWBRIARE D 2 froagciono
3-Wx§- m¢tﬁylt&f&ﬁ@ddm'rZ(hHhlsequolmezﬂmeparmteg| «Peenaﬁethnu t40¢ 90mg;

0. ?éﬁmﬂg@d (rﬁéthﬁnéﬁh(b §r§H h’ﬁF(%gﬁ) glggoon'll{éngy% %’ d¥ed 2N
sogiupg hy@'oxmjp{)(o 186 1; ()6’1372 1m1)1 7arggtr‘(edesqlm)g rmxtgma Wasa,stgmed at
ro%m te%@erattﬂe%@ &E:Prz 5 f: Rel%Bl)/aI o? gﬂ)@t '96 t%ei%l\/ems éh’gt ongmfh ca. 1

ml of water followed by addltlon of acetlc acid (ca. 300p|) gave a precipitate. The

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)

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-
dihydro-2(1H)-isoquinolinyl]acetic acid

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

M

H.C

3
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Exanple 1 1 2-[(1 - Methyl et hyl)oxy]-5-[3-(5-nethyl -
, 2,3, 4-tetrahydro-6-isoquinolinyl)-1,2,4-
wo@@dioswod - 5-yl ] benzonitrile trifluoroacetic aRCTHEB2D$/067963
Trifluoroacetic acid (3nm) was added to an ice cool ed
solution of 1,1-dinethylethyl 6-
(5-{3-cyano-4-[(1-net hyl et hyl ) oxy] phenyl }-1
To a,sémﬂmdf athol [635Y3 );hlérdm{(hyhetByléthgiu)@oyﬁjh@nylj&G :iz 4 oxadlazol 3-

H£)> oqui nol 1 necar hoxyl at e éPre aratjion 22;
yhrs m%'%ﬁ)“ FiRyP2hl FDrigerineARglacatzfe (ﬁ‘f?é’afaé'aet i %h ' 75mg

0.MBrsingl @ iMRshambl (2reidl aall 1HWC (Srar) a’iQomnmémratJﬂéewé@Iaueéu 2N
was evaPorat ed and the residue co-evaporated from

sodyimy éydropidley anerthe gesitingnmifure neas glref8t WP temegTaiire for
40hiRETHa3dvenREWE I fethdveaRAdNHe aésuﬁjeceulswvéoemw@t@} S&b 1 ml).

which was filtered off and dri ed rrg 1H NI\/R
Mo %fi (%@ue co-

Agelis | agipi ) yas 12dggd( @il sQiyents "“?ﬁe rg
\;ioraﬁﬁw(tﬁfrblu@rﬁfdlgﬁﬁ dabalée@udwaéonaofrmgrgo)ud v&’as%tt(r&b’d with

glsetrcerltpl 9ivg) thegalgrfoppgwd é/\)hlc(fﬁ\ﬁa§glle(r9qi|o§@ts %?ale MBHQW solid
(56@5)[NH]+ Exarrglie(%Z t hyl et hyl) ] ph 1}-1,2,4
ano- e e (0)4 en -1, 2, 4- oxa
M%”éfz’&ﬁgg\”&/) 5- et hyl - 3, 4y di hzdro g(? Y
1H‘&IMRS(‘EMS®%|G) Y. 1a@etd. o1 r@cedawbsﬂw w2 AN i7dR (@20h), 7.05

was added to a suspensi on of
(df 6&%%@8@9&% 270 ((tir Sethyd- 81 Hgn yegw phéhihr s.44H), 2.42 (br.
s.; SHA1@63di@nol - 3-yl) - 5-nmet hyl - 3, 4-di hydro-2(1 H)-
i soqui noli nyi]acetate (Preparation 23; 80ng, 0.17nmmol)
in ethanol (2m ). The reaction mxture was stirred at
é}‘_ﬁ)&ﬁ nperature for 2 hours. The sol vent vvas
gporated and the residue dil d wth wate 5m2.
-GBlorie14df! m&hldEﬁhdl)P?‘)é]QhﬂﬁW'}f"z?c‘b‘PP‘%d'aE‘P@ 39! -methyl-

12>3t4@@|1aﬁ9d%§$huﬂﬁbﬁ’ﬂe fRIoPS feekatsoNl ) . The aqueous
phase waS evaporated and the residue purified by NDAP

to give the title conmgound as a colourless solid
(7mg). 1H NWR (400 Mr—r|zs>’d4l\/bd—l) d: 1.46 (6H, d), 2.55
(3H, s), 3.19 (2H, t)m 3.3®I(2H, s), 3.67 (2H, t),
3.78 (2H, s), 4.53 (2 4.95 ( 1H m (part

N
H

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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obscured by water peak), 7.20 ( 1H, d), 7.54 ( 1H, d),
7.85 ( 1H, d), 8.50-8.60 (2H, m). MS mz 433 [MH +.
WE@I08E243 3-[ 6- (5-{3-Cyano-4-[(1 PCT/EP2008/067963

- met hyl et hyl ) oxy] phenyl }-1

,.2, 4-oxadi azol - 3-yl)-5-nmethyl - , ,
W R e g TR BNV [HecimRIted 28 e alscli208
mgal t 2M sodi um hydroxi de (2m) was added to a sol ution
,, of ethyl 3-[6- 5-{3-cyano-4-“1-
mep&%d))&(§]0§ﬁghw,m, 8.17 (d, 1H), 8.10 (dd, 1H), 7.78 (d, 1H), 7.45
(d; ZHf!?%a@!, 379 4.8t yh)94§m[mhgy4.383(b4:9! @H%Q#i()%gﬂ(m, 2H), 2.98

I soqui nolin ropanoat e (Preparation 24; 8
(t. EH72AB (S, 3!"?;, Jb?%iﬁ@l")(ZM) at 60Q0C. The reaction
mM8IXLueg wAs stirred at 600C for 2 hours, cooled to
roomtenperature and diluted with water (2m ). The
solid was filtered off, washed with a small anmount of
EXfhSle 1@nd dried to give the title conpound as a
colourfTess solid (55ng). 1H NWVR $400 MHz, deDVSO) d:
2-p(1 Methgleth)oxybsds-(3-methylyl, 2,3, 44etrabydros§-isoguigmlinyhigl.2,4-
o%a@ﬂzoﬂhﬂb’éﬁz&%h‘iIefil)iﬂuélroggetﬁcAé'ﬂdsmt’ 7.09 (1H d),
7.55 ( , d), 7.65 ( 1H, d), 8.40 ( 1H, dd), 8.50 (
1H, s). M5 mz 447 [M] +. Menbrane preparation for
S1P1 GTPgS assay For_nenbrane preparations all steps
were perforned at ¥C. drat hepatoma cells stably
expressing the human % 1P 1 receptor or Rat Basophilic
Leukaem a cells (RB ably expressing human S 1P3
receptor were grown O%Ncon | ue bef ore bei ng
harvested into 10m Phosptto\Buf line (PBS) and
centrifuged at 1200rpm f @r / After renoval of
the supernatant, the pellet was 1Te-suspended and cells
wer e honogeni sed within a glass Waring bl ender for 2
bursts of 15secs in 200mM s of buffer (50nM HEPES, 1nM
Trifleopapétiagci® Ging) whs bddéd toeari ice chofist BDTiAON divivi1 RIVBEthyI2tHYI 6-

’ I . .
B A U B SRASE 95 PLUOGERL O B8 Sl
2(f Hrisbqwoolpecarboatldtew f(BEHnatajiod! ssidat el86mige ndtG@mnadl) in
dié}ﬁﬁrr?ﬁ%or néggrm)?ihg?%g{)rgb@&e%ge?stﬂﬁ% LRCSUPSH MARABE. 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
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]".

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
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wo eremesh7ehir ough a 0. 6mm needl e,

pel | et was resuspended in the sane buffer as above but

W t hout PMSF and pepstatin A The material was then

made up to t hePCEEPI00EH7963
vol une, (usually x4 the volune of the original cell
pellet), aliquoted and stored frozen at -80 OC
Alternative My ang preparation for S1P1 GIPgS assay

Al'l steps were perfprmed at 4C. Cells were honogeni sed

within a gl ass Wap#hg bl ender for 2 bursts of 15 sees
in 2001 s of buffSOrrMH ES, _1mM | eupepti n,
25ng/ M bacitracin Y

) MSF, 2nM pepstatin
A). The bl ender was pl}

r 5 mns after
the first burst and 10-290 ni after H i nal burst
to allow foamto dissi pat e. The matePial was then spun

oS B e SO RR AR o
me?metﬁyucbm;isheayl}émeh xduMzoWBtmeﬁﬁmeFHyBB:h 4a11lldjdp@2(§m-ati n A
T 0, 6

oo RERBle, P restliPoa 200 iima. 2Ry s FANET JafThe
reaétldnhmmureg\ré/aémgmgdi lat pebmetempsgétm@umai hanlcjé_;Ps'ITer salvent was
eNRERATDA i Rp L Ofute Ve B TR Salie i oo wir
ao&heaatogia ramd agglacteidnwvith (8fB3A) acetste e@xSal)nTheé | afueons phase was
BRPEIdY peRe el Phitrs B SIRRPREEME e tRsthd as
cobdljriesd ediid gan)4u$|gmg? k4D E'MZOGDH’erHp;MCH:AG (6f—|} 6R12.56 G, s),
SRR BB 0D OB SR oo
obRBarefBIyvAGEp SIS [FEZG (164) dWaR54] (18N SEE5 (TH,@) 388048160 (2H, m).

MEGREATIREI "1 R of the compound. o fvell

[35S] - GTPyS (0.5nM final radioligand cone) made up in

Eass% 1§uffer was then added to agoni st plates. The
say cocktail (10.1 ml) was then centrifuged at

3-[6BY3p0Y driv-4-H( 1 ethyRgh §Iexy] b ey - TR R aidid 20 1-8Fy1R5-methyl -
3,Y—Id?hV§A/J|J'<))(-2(1H)-isoquinoIinyI]propanoic acid sodium salt

Y N
0
/N/ \ 5
O\N \\\(
0

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
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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reader. All test conpounds were dissolved in DMSO at a
concentration of 10nM and were prepared in 100% DVSO
wW@2009098E24 in 4 dilution step to provide 11 poPCI/ERISE067963
response curves. The dilutions were transferred to the

ass | at es _ensur | t hat the DVSO concentration
3 BT otk 28 0B e 03 e o S s 28 Ty ). gtu (TR
8.50(TRs). 288 ni/@ 48 hpvimean of 16 high and 16 | ow control

wells on each plate. A four paranmeter curve fit was

then applied. Alternative nethod for S1P1 GIPgS assay
MénBrarfXrepardtion fBH@?W GTPBaa88¢ ( 1 .5nm/well)

menbranes ( 1.5nmg/well) were honngenlsed by passi ng

Farnmemprana m@@rﬁmw stgpreweraperEormgd et Aiker Ret hepatoma cells

NS R, R St e o

stably expresginkOHNanf | P&oreeptrivieFAd aamdo i apmilug oeippaire belng
haFrvAe%té/éﬂe fb %rﬁPPr?c%gHS‘ B#@%Fe%rséuﬁe §§? SRd Eérﬁﬁ@y% LD Rom for

1 Ce, bead an ane suspensi on was spense
S rmnttiesAhNt@r remevaled’ tho Byparogignic e palleBdas webispsndeegnd cells

wars Fontgehibed GRADA b 0 Grikg Blenl P ROKRCr REEEL daomis of

buﬁadiﬁﬂmal‘gmﬁfoﬂ@dﬂﬂ?’l@fpm)%?gg/d? bianiltrasieaimldulflffé@\ 1wl PMSF,
e al es e na a

2] §oR A ) e Snb erBeh vl miuhEd e o, R 3ind Rt et g purst

ardetd4 0 mivestafat mewrmnbmstvﬁoeanbwmamsd disgipate. Thx engaridl wad then

SRR 49063029 s Y T sERerbAgRC S en afins = HBPOBG. The
peﬂie’dw@s haads;mnrjEd:ﬁOthefsam% buBdP3Salidea trmthan@s'.vI?oﬁ emi pe\;bstatln

Ao RIeRe) WABANS B e Bt A 4 ebngRagH 15 19 fre'FEbirec

vohissayusuily ed tHeHRixbe 30m oriyin@l 2eli3relibt) NdiGLotd0 @ntVistoneld frbken
ata_%joyét ed to 7.4 using KOH 5M, GDP 10nmM FAC

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
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

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
assay buffer (HEPES 20mM, MgCl, 10mM, NaCl 100mM and pH adjusted to 7.4
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and saponin 90ng/mM FAC was al so added). After 30
m nutes pre-coupling on ice the bead and nenbrane
waempesiseon was di spensed into a white G ei nerPCIT/EP2008/067963
poI ypr opyl ene LV384 well plate (5m/well), contai ni ng
ound. 5m /well [35S]-GIPyS (0.5
usmgqul'\r éMr @IQF@&HH c%@)(f'%ﬁs% cpRreRyatgn) Hnds @9%39%9/"“
FA@%s%@%‘-’a‘E‘jdbé’) agoni st plates. The final assay cocktail
E was centrifuged at 1 OOOrpm for 5 m nutes
Af Eﬁeﬁ) r”éaldi% rAfegPerliepyobicea thy Bapdiandergmprang puspgggion was
I
O e T B o e A e S Eh), §Bntaing
0. ajmllqﬂttha)mrsmcwdt @ukbwdl/is?ﬁé GNP yedi0rdin Miidre rade@lpan@ eonC) made up
The di i,Qn vveretr e ass
BT R RS b B BT CdhE iap e .30 (10.1u)
watheh aehtrilgedss 100erppl far & rhinutes! therassalyimmedlidtelgd @haa Wiesvlux
agrmal ized to the nmean of 16 high and 16 | ow contr ol
¥'ts on each plate. A four paraneter curve fit was
Alt feencappdungd .wett dasoiabd e DMSh atla fooh cépitidBoSoPYE RS srady were

PrrEtTEGh, Bhd B SSB ot hibdgon EmAEareladidcpoint dose

reggorsetduevesaditer gitlitivns Wefe craatfedeSRAtHezeastay plates ensuring that

/ | i ffe HEP
tné SO REes T raton Mad o et APoSt Ll Frate To T A Al Ko 5M
Alcgftalﬁhédc\)ﬂuﬁﬁﬁliaamdtcsmonean 80ng/high &RC1 ?Ehbas\e t():ahg@ veﬂldaﬂw each
r m nu r ou I N (0] ce, e ea an
o B aitEo Ay Datet Sk FERES et heRled: e b ot Gt ner
pol ypr opyl ene LV 384- vvel | plates (5m/well),

Al nt|n| ng O qf ound 5m/well [35S]-GIPyS
ALTEA LR R YSi P 3 final radioligand

1@9%%3&%@ RF‘I)??Wdﬁemlﬂraﬁ% y.sRfnlefy n\/@r%{éﬁlﬁ%n(ﬁ§WWeﬂ)owere

pl ates. The final assay cocktail 21
hqnp@q;@g%b@@%g@gﬁhrgmghaa éeftneptliggd hespwgre g 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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i mediately on a View ux instrument. Exenplified
conpounds tested in this assay had a pEC50 < 6, many

whaeasEEC50 <5. Exanples 1, 4, 8-10, 12 and 1BCT/EPR2088/067963

pEC50 <5.Clains 1. A conpound of fornula (I) or a
ﬁD armaceutically acceptable salt t

he
3 gegbganes. Fﬁéﬁﬁ@tr*&‘foﬁ@i"én‘%?w@rwﬂg (F#@'- ?'5'31% 5tvla/‘ﬂieﬁbwere

adﬂél%‘ t'ot\N@iN&)dtéhdgpﬁi%‘éﬂé |(0’ 1 %&%mnfars%? Bt IREPES(GomMm,
- 3) al koxy, 3)fl uoroa cya

Mg 38y Nﬁﬁ?lo@lom&?nd gHaadmte%w €(U§m)@|dl5d‘)@l GR 10sM FAC

~al\kyl; B | ected f
o R PP Ra i) ogen: G(1-3) al kyl o1

Af{eCHZ) |m|®ﬁ€€m1re-|§duplmghgrdn@gm bead:(andBmamlb;dn;e siepan$@n was

d -
dl%gapa%%m%%a &Ytgo%&%ﬁ)o@f)mp IIeH%ngIB%%We rp? l(Iéﬁl/(\alvelI)b%ontalnlng
0. plnayt mw:@mbcmbl Bureelepisa ' sabisniviiiae eddiolighed eorn;) nfade up

RL is up to two substituents independen

'”LQEP%P@%GW"Y%“%IE‘SP%O' 9 agYHYRAGS- dhe @?b@ﬁay rocktal (% Tul)

W5§/ @éﬂgﬁ@e@rat”ﬁd@’dm foB5l Midudds tHEA fead iR&ERBlY StahYlewlux
H, R4 is hydrogen.3. A compound seI ect ed

reﬁ@'%m 5 (5 {3 chl or 0- 4-[ (1- net hyl et hyl ) oxy] phenyl }-1

All t%sf’rc&ﬁé&]n%lé Nerd dWsbivdd ir? Dﬁ/ls‘b at 8tdoAtRHAAbS 8AYHMRI Aftewere
2-[ methlethl)oxy] 5-3-

pregersd 4nt1&0r<a|%§% @n%aqhulw p'wuoy step 40 frevide)i1d zeiotsdose

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 S1P3 GTPyS assay

S1P3 expressing RBL 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 (Sul/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.

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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yl ] benzonitrile

[ 5-(5-{3-cyano-4-[(1-net hyl et hyl ) oxy] phenyl }-1
w0 2904/08wa4li azol - 3-yl ) -3, 4-di hydro-2( 1H) - PCT/EP2008/067963
i soqui nolinyl]acetic ac |d
3-[5-(5-{3-cyano-4-[(1-nethyl et hyl )oxy] phenyl }-1
2 4- oxadi azol -3-yl)-3,4-di hydro- 2(1
H) - i soqui nol i nyl ] propanoi c acid
(1- et hyl et hyl ) oxy] phenyl }-1

ELS (5-{3-cyano-4-]
Clapng_ oxadi azol - 3-yl) - 3, 4-di hydro- 2(1
H) - i soqui nol i nyl ] but anoi ¢ aci d
2-[(1- nethylethyl)oxyi 5-[3-(2- neth%/ 1
1. 2, 30\ gom@@qm&er@@ chﬂjpnﬂgm@ﬁe,qtya aogegteble salt thereof:

oxadi azol - 5- yl ] bepzonitril e

[8-(5-{3-Ch|oro-l net ’iethyl)oxy]phenyl} 1
, 2, 4- oxadi azol - / d| dro 2Hchr onen-
4-yl]acetic aC|d N

3-]6- (5-{3-Chl oro- B—q[(l rret 9xy] phenyl }- 1
, 2, 4- oxadi azol - 3-yl )-5-neth
Fb-isoquinolinyl]propanoic ay

hydro-2(1

[6-(5-{3-Chloro-4-[(1- nethﬁ!ethyl)oxy]phenyl} 1
, 2, 4- oxadi azol - 3- yI) 5- met hyl - 3, 4- di hydro-2( 1
Fb-isoquinolinyl]acetlc acid

6-(5-{3-Chloro-4-[(1-neth Iethyl)oxy]phenyl} 1

A 'SQphff‘M')GHdﬁ 9% n‘@nihefedshq{@rpﬁwl ng:, 2, 3, 4

RigL] fbyﬁ\fooélﬁ%ﬂiﬂlbﬂ@ |h8‘@pendently selected from halogen, Cy.salkoxy, C.
2-[(1-Met hyl et hyl) r l& -1

yfluprogligyl, tcé@ﬁ%l@yﬂéif '60'6’3 Keuty (v ‘Wh?'l“} C(E e)czclqalkyl

R?mif@?@h réwfje]nkb?@fg{élktyr' le

1 nethylethyl)oxy]phenyl} 1
B Isse, %@afmfaﬁaﬁpéthﬂfyll%m&t hyl - 3, 4- di hydro-2(1
H) -i soqui nol i nyl Jacetic
aci d3-[6-(5-{3-cyano-4-[(1-net hyl et hyl ) oxy] phenyl } -1

, 2, 4- oxadi 3-yl)-5- 4- di hydeo:
and pharnpceutjcally
e of ac oun

H) - i soqui nol i ny| ] pr opanoi
accept abl | MR} her eof
RaiNB; 1 to 3 for, FNR
4 I?4

accordi nggo “any one of
(a) (b) (c)

treat ment df
Rs is hydrogen, C.aalkyl or (CH,)4.3COH;
R4 is hydrogen or C.3)alkyl;

3

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

2. A compound of formula (1) or a pharmaceutically acceptable salt thereof,
wherein:

A is phenyl;

Ry is up to two substituents independently selected from chloro, isopropoxy, and
cyano;

R;is hydrogen or methyl ;

B is (a);

Rsis hydrogen, methyl or (CH,);3CO,H;

R4 is hydrogen.
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conditions or disorders nediated by S 1P 1 receptors.
5. Use according to claim4, wherein the condition or
waele@onsised is mul tiple sclerosis, autoinmune di BERBR208/067963
chronic inflammtory disorders, asthma, inflamuatory
neur opat hies, arthritis, transplantation, Crohn's
di sease, ulcerative colitis, |lupus erythematosis,
3.PS N t@dpsundissrideudifioni:eper f usi on injury, solid tunours,
and tunour netastasis, di seases associated with
S-tn{f-dierndsi( b methysatiy mkyldhewdsed 4-gxaiinzdshyli- 26h4,
teRghildeoiydquaoliee seases, inflammtory bowel conditions,
i nsulin and noni nsulin dependant di abetes. 6. Use
according to claim4, wherin the condition is |upus
2-Hi-yndieviethy ixgl-5-13-( 15,8, 4detrahysloerpdsnutinetinyd)r ti2 dgoxadiagnlyd-
ylloBezopitrilel aine 1 to 3 to manufacture a nedi cament for
use in the treatnent of condi ti ons or disor ders
nmedi ated by S 1P 1 receptors. 8. Use accordi ng
[5dPdB-gyano-4{émesthylethy ) oyiptienylbh. Z&Odepb%wl)ﬁm @Ilh]miré 2(1H)-
isepliriog]aseti@adi®l mune di seases, chronic inflammtory
di sorders, asthma, inflamuatory neuropathies,
arthritis, transplantation, Crohn's disease
3'@'@&13&1)/?0@4d(ﬂl-ﬁn?ﬁ1§|ethyl)9a§p@ny\}ﬁe%ﬂrpééfﬂ'%ZOl'ésyéW 4rsfihydro-
2( HElseguiasliing@oparsiioacid nj ury, solid tunours, and tunour
net astasi s, di seases associated with angi ogenesi S,

YRR S SRRl PR B0 BRI UL b g
2(mH)+|snsuuhoIrmyt1lapmmkaa¢|dd| abetes. 9. Use according to

claim7, wherein the condition is |upus erythematosis.
10. A pharmaceutical conposition conprising a conmpound

)Fq:%tﬁi}lé\tﬁyl &VP@'Y?’ @ﬁe@fyl ¢ha ﬂ%tr%h?d}o%-lééquw?ohﬂ?l? -hods-of
ad%?&arm’iﬂgbeﬂ%”'t? ditions or disorders in mamma

umans V\,hl ch can be nedi at ed VI a the S1P 1
recept ors whi npri ses adm ni stering

[Byort¢ &h@rf 0-4- [Uh'@ﬁi‘p@d}y')@@ﬂw%r%ﬂe? ﬂm’da@ﬁ% @tw'b%“é#'ﬁyg F-2H-
chPémén-4-yljacetic 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

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

6-(5-{3-Chloro-4-[(1-methylethyl)oxylphenyl}-1,2,4-oxadiazol-3-yl)-5-methyl-1,2,3,4-

tetrahydroisoquinoline

2-[(1-Methylethyl)oxy]-5-[3-(5-methyl-1,2,3,4-tetrahydro-6-isoquinolinyl)-1,2,4-

oxadiazol-5-yl]benzonitrile

[6-(5-{3-Cyano-4-[(1-methylethyl)oxylphenyl}-1,2,4-oxadiazol-3-yl)-5-methyl-3,4-
dihydro-2(1H)-isoquinolinyllacetic acid
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compound of formula (1) or a pharmaceutically

acceptable salt thereof. 12. A nethod of treatnent
waewongli7ey to claim 11, wherein the condition PGI/ERI908067963

eryt hemat osi s.

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

and pharmaceutically acceptable salts thereof.

4. Use of a compound according to any one of claims 1 to 3 for the treatment of

conditions or disorders mediated by S1P1 receptors.

5. Use according to claim 4, wherein the condition or disorder is multiple
sclerosis, autoimmune diseases, chronic inflammatory disorders, asthma,
inflammatory 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.

6. Use according to claim 4, wherin the condition is lupus erythematosis.

7. Use of a compound according to any one of claims 1 to 3 to manufacture a
medicament for use in the treatment of conditions or disorders mediated by S1P1

receptors.

8. Use according to claim 7, wherein the condition or disorder multiple sclerosis,
autoimmune diseases, chronic inflammatory disorders, asthma, inflammatory
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.

9. Use according to claim 7, wherein the condition is lupus erythematosis.

10. A pharmaceutical composition comprising a compound according to any one

of claims 1 to 3.

49



WO 2009/080724 PCT/EP2008/067963

11. A method of treatment for conditions or disorders in mammals including
humans which can be mediated via the S1P1 receptors which comprises
administering to the sufferer a therapeutically safe and effective amount of a

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

12. A method of treatment according to claim 11, wherein the condition is lupus

erythematosis.
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