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OXADI AZOLE DERI VATI VES ACTI VE ON SPHI NGOSI NE- 1-
PHOSPHATE (S1P) The present invention relates to novel
woz@dioswes e derivatives havi ng pharmacol ogi cal PCT/EP2008/067965
activity, processes for their preparation,
har maceuti cal conpositions containing themand their

XADIAZQlfe DEREGA AETVEr QN FPHINGOSINE < - PEISHRHAEE (R1P)
1- phosphate (S1 P) i s a bioactive |ipid nediator

f d,. by the t
Tre S BV RaltR BRSSO RNk etk BAHDER R e Plormpepiggcal
acb‘#ityod)roddssés f(prr tbrdzucpttdzpanwors,eplnmdelhtycaa cnmpibsahortsf corghihing
t th t h
ot BR e (s R EER € P ERIRREOE o Too8 0 ol
Chem 273(42):27104; Sanchez and H a 2004, J Cell
Sp%l ochem 2 91 caI

RrBESRE. "Pheritine St B uar BREalC a5 edlefe ol oy e
phds;ﬁrfoeyleirm @ftspbimgosing bl |spmngmkihmesmtjl i fundnm high levels in
the ﬁé)oésﬁl r88bcéag% oa?]e n%t%d X»é%g}uljré% c‘% q%‘l? %lgﬁ%?lyéljé%Q§?se of
heSaldpaiatic pwiysi sech es:ﬂﬂteietsfmderriaeteueliﬂe(@wnb&dﬂ_@ 19981J Biol

andgé@%‘szg(é %35%%% %%Pn gar t(JEg‘gl %'%i)(éhe@ é?gbg éﬁtgﬁa%)a wide
racgeu pf bnblogmz#blabtm“saincdjdfrfgere@ntaltlam |o®r¢eg|_;¢)_r®fératlmi _yjifm‘rentiation,
SRR T 8 P00 AR PRI B TR e ano
Pyag:2108) Biothase. 340e88)t Bive sshiypesliof BéP enspalsivaRBeptor have
be%XpJe%EﬁtBe Xk {]rzpdﬁ 1])P%1§ b ' i Wé‘f'lgé 3 YEGSBS. eSRSM, (Egs%%g bnd

préessed’ on | ssues
S1P|65(Epg+8)aﬁormmg|partmfahm Gapr@teuro ceu;jlelj/vemdcﬂlmjnabélﬁemntlatlon gene

farﬁﬁ% ?f:rlg%ezso-[{}%%Cﬁhlggfél 2\5b§ Pﬂ'a% cro?q?; ?\? S\R/sc' 59" 269 Sanchez and

ea vari oglcal responses
HIQ KI20R4 ahdJeHluIar Bﬁl@:ﬁeﬁnsdnyh@ﬁi%ﬁ) Bﬂtqsby&weraep@cors ashbssaiffé@ntial

RC h)? &P(g glév 3 té:r%blv%dgigcg( 98&%?1 %u de%)(pressed on
Iyrhphmm;a;nyltlmrnata;bcﬁletm(tlsfgjes crtdoBil Re prmiamdy( inoh/aduppd eesa dower
deg%%gﬁﬁglt%g ﬁaglt\/rée%#%gat)sﬂbﬁ\ %Bg:’?prot ?’Qqﬂ§(§g§ﬁa variety
of rtﬁﬂ@g)'d;ajrremeebélélnk wpddHla rQ(m)Zertt&Jm @t Baphgsinanficta 4682:72,
SdERALP R0 BRI B8RSR S2:0h4)c! udi ng Experi mental

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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Encephal onelitis (EAE) nodels of M5, to reduce the

severity of the induced disease (Brinkman et al 2003
wa B©09AF7221453; Fujino et al 2003 J Pharmacol BXPEIve$/067965

305:70; Webb et al 2004 J Neuroi mmunol 153:108; Rausch

Ph%"mgéol %9(8 h‘(]z{ %@Sg é?%z?%a? eeggg%db?fh\éébe %féecg)sTé@f) SPé?Di%ﬁ d &yta on

I'S FTeépor
agagletssl snggesm that rcphxpoymdatreatmant aiduces ks oltpe 1 tegepthr from

e ul t
the ueg[][rfag?l \g% ng% naWﬁ%th ralerwgr%ﬁ IQ'énoegzcle C% F}%élE)I?: lf' § 851
Maﬂogauaa &d;abIO(HsNathe 43/7n¢ﬁ5 doe@es|, ZOQﬁomtmnm@mmgOé)rmcbllt & this

L § la in | d
B4R S MERAEP 85 Dol A e PGB Rl o
maMeheniralc D belEﬁponT therlyr80I9 nGdss; baBamia thet bladbd 266xn.JBC
279:13839). Published data on agoni sts suggests that

compound treatnent induces |oss of the S 1P 1 receptor
St ogarehdelatioh| cassed ambryonia lethaildy. n%mesiateintmto(@aaﬁrm thanrdle of

o378 RO s A Bl B oo

trainsfet lof Ebekdu8tR bdefidien® T16e!I& imte deadiated ovildi typaimécec é’ hbse cells

sh?@%}ﬁgg %SHéerd %@r&?s;ﬁ%rﬁ gnelo} rééaerg%ﬁhm 8g{aﬁ?%@l?§<§l} ian et aI 2004

romt 0 ream
NaBurgl2Y:3%éhe del eti on causes enbryonic |ethali ty.
Experinents to examne the role of the S 1P 1 receptor
in |lynmphocyte migration and trafficking have incl uded
S 1t ehaachdgmt heed ascalmst @ rolen drabtheli@ddebjubltidn meflulsii@niAlldnde et
al %ﬁbéﬁgb %%8 dé|68&jbﬂnté;%ﬂo#“4 g Lbygs R J%ﬁ%ﬁﬁg%hﬁ' respect to
romsecondary ['ynph6i d organs
thi¢ I\Andbthebalaantleh SNMP204pbnidde beee H28n 365pJrtedStal Pave laaseffect on

s AT BOS MR Pl U ol 0Tk PikdtRG hne

diserdeyel SoR1 eetgoalstszoaﬂ'seléASEB)slngmf ligel @ndotielicdh stros@dcgates of

Iyrb E)(;Héazi?t%&glg%%%hfcﬁldrﬁﬁ ttﬁ Iprg 8ﬁ n%gesla@(?g{lzegﬁ %yrﬂ‘gw(?cxpee(?@ess (Wei

ave an e
wh\eh @05, Meey. limerunology iski2Bhg to a rol e in nodul ati ng
i mmune di sorders. S 1P 1 agonists caused a cl osing of
the endothelial stromal 'gates' of |ynphatic sinuses
Thehiimmudpsiippredseyel gomgound ddsr 726dJ Bt E0880L6-AyY mak degheshown to

re&%reec?r%ulg}{% Iy%hgéytgsoigisa’nin%g 'aan m’é‘ﬁ” Ré\%gé/ise%s%%g(?&ulating 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-



10

15

20

25

30

The i munosuppressi ve conpound FTY720 (JP1 1080026- A)

has been shown to reduce circulating | ynphocytes in
wa@piogmbeE2and man, have di sease nodul ati ng act i RCT/EP1008/067965

ani mal nodel s of inmmune disorders and reduce rem ssion

ouf Bt fy SARb St oty e o sy

FTST28 recenird6atidd andRbg iure ofS18H s2@08vel cérhpounas o{Hzdp/ etald2004

Exper.inpgntal . Therapeutjcs 5.4 Bei nk I
o GHRIALTE VT ARy P, P8, SShR B s o
279200839, Kdgakbi anali2@lSoyyerldd: ID8nspdtatian 26291 2005 Eur J

| mmunol 35: 3570, Chiba 2005 Pharmacol ogy and

Ther apeuti cs 108: 308, Kahan et al 2003,
Hehcanthpteaist atneed fa6S 1R17 S5cetp pgeniet cahp@Dd6 Wikbvsdigtgivily over
31%%%%@? gf} Je{&%@d toTsWovc(/ agr%gﬁgef,lﬂ]t%nﬁgnc t& Ln%gct,éj gratdp(fagrdia.
IS phosphorylrated in vivo by Sphirngosine Kinases to
give a nol ecul e that has agonist activity at the S 1P
The folldviddPBatest dpplicaiitohs Sletétber @@ zEzolesderidhiives cal S B udga@dsts:
Qﬁ'ﬁon at ' AR r
W|B§§@9a yCar%\tld@gélls%%@e Wé@bﬁ%bmﬂs&g 1 6r%ég‘t nen 6’1S|5188,
WORB/H P 1336 V@0 7/2B1022 Ned VIERQ7/) 18866 ci ne 335: 1 124). The
bradycardia is thought to be due to agonismat the S
P t a . OF n [0 :
T OGS BrtonbBgblo Rl WeEte, e droRBT R yadiazoe
dekivaivk®as SdRireed donedgooists: WHD0a{e6AMSK AWION6E Ortitee, Wa064M $8330.
denonstrate bradycardia follow ng FTY720
adm nistration and the use of S 1P 1 selective
WOO08/0643Tsdesthizd sebepizoaiclabepil Biabagsgeaving Xl AMerdceptoradctivity.
Chem stry Letters 14:3501 , Sanna et al 2004 JBC
279: 13839, Koyrakh et al 2005 Anmerican J
A Ftracs@lipmael alass: &29ymplurcs, hasheow bsera foeet which Srdvikles
rec 0 [ compounds with selectivity over S
ag%gg%\lﬁ% §1ml-'c;'g%}t%eétgz)r'expect ed to show a reduced tendency
to i nduce bradycardia. The foll ow ng patent

0B ebER R 6lLoS PRGBS oF bl lust S A BHackinday
acvnghié seDBEBsof Wedésfl 15188, WO06/ 131336, WO07/ 024922
and WO07/1 16866. Fhe foll owi ng patent applications

describe tetrahydroi spqui | i nyl - oxadi azol e
derivatives as S\ 1P recept oiN agoni sts: W06/ 064757,
W006/ 001463, WO04 ,

/

2 (1)

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, optionally substituted phenyl, C.sjfluoroalkoxy, Cigjalkyl and
Cpscycloalkyl;

Rz is hydrogen, halogen or C14jalkyl;

B is a 7-membered saturated ring selected from the following:
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W08/ 064377 descri bes benzocycl oheptyl anal ogs havi ng
S 1P 1 receptor activity. A structurally novel class
wotogospelinds has now been found whi ch provi deBCT/EP2008/067965
agoni sts of the S 1P 1 receptor. The present invention

provi des conpounds of fornpula (I) or a

phar mace cce t th Rgof: Ais
phenyl or = menbdr ed éroaryl Rl is up
to two s ts in ende tIy se r om

hal ogen, koxy, < 3Iuor 7~ cyano,

optionally sybytituted phem)I , C(1-3)fl geroal koxy,
C(1-6)al kyl and C(3-6)Cycl oal kyl; R2 is hydrogen,
hal ogen or Cralkyl; B is a 7-nenbered saturated ring

S€h 7 (@M, 5,5 |¢Ilomnng (a) (b) (© R3 is hydrogen
R §ﬁﬁc&§&6(% @OE i's hydrogen or C(1-3)alkyl

R4d®f‘¥‘i§ﬁ%¢ﬂ o G nodky QBF@H’”Y)WQ{ by pXY98fe enbodi ment of
the invention, Ais phenyl; Rl is up to two

BB ELHEI B PETRERASEL ol ccted framenloro.

Ah)pch\eog,en or (CH2) 1-3CO2H, R4 is hydrogen. In one

R TSR Sbel G BREAAy el BN, ofEroRopRig tano
cyamamm chI oro, isopropoxy and cyano;

R,is hydrogen;

B is (a);

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

R, is hydrogen.

In one embodiment of the invention,

A is phenyl or pyridinyl;

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

R,is hydrogen;

B is (b);

Rsis hydrogen or (CH)14CO;H;

R4 is hydrogen.

In one embodiment of the invention,

A is phenyl or pyridinyl;

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

R,is hydrogen;

B is (c);

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

R, is hydrogen.

In one embodiment A is phenyl. In another embodiment A is 3,4-disubstituted phenyl.
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R2 is hydrogen; Bis (b); R3 is hydrogen or
(CH2) 1-4C2H;, R4 is hydrogen. In one enbodi nent of the
w0 pooefosi7eh, A is phenyl or pyridinyl; Rl is upPCDEP2008/067965
substituents independently selected from chloro,
met hoxy, isopropoxy, trifluoronethyl, phenyl and
cyano; R2 is hydrogen; Bis (c); R3 is hydrogen or
In (cﬁblzerﬂlbcﬁﬂl@élhi' RRcﬂs tveo lsybistigpats ohe cxbrvmi@msodhﬁ)elkbxﬁ the other

<o oy YRGBRRL BasP i R0 e SRR e
of \M’hl([l'hlSl isofoiexy) aidk threyothehis seiduded fretnedtlerd drr eyambalnogrerther
Fn¥ l(,l%nllf QWgr%ﬁégtﬁ eﬁ%@%ﬁc@r}foﬁhlggoo)%g) F?Pé)xy andO ﬁno In
anotheselrretrcxjmmlerﬂ rRyniscetl@poarar i |sopra>poxy lIn aafotheerembodiment R, is
: ¢ .
Ry 8 BT Fharlorh Bud MERE a5 b HEPatfiorh EhEE A5 e, ore '
chlogo clt|tioe &- raD’SdIOI‘lS@'Fd' csppvqpoxy at ahé Brpdséionewterd Arsnpyridinyl. In

g By RTS8 LR e . i
cydn@etthel $positiah alscbmoppmmyy at thehe pésimsivhen i ishdenA orsR, is
d
oy DBl By PR BT e B0 RGRANY. "
3-position and i sopropoxy at the 4-position when Ais

In Bﬂggwbog,%eR}ﬁz%hhyak)%gg at the 5-position and

I"'SOPr opox osition when Ais pyridinyl. In
one enbodi nent R2 is hydrogen. In one enbodinment B is

: . ' one enbodi nent
in B8 BBt B o TRIALARREmRalihehf 15 6hi ont Fo -t s
(CH2) 3CO2H.
In one embodiment R is (CH,);3CO,H. In another embodiment Rj is (CH,);CO,H.

In one embodiment R, is hydrogen.

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

pharmaceutically acceptable salt thereof thereof:

QA)\(O\N
\_

R

R (1A)
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, optionally substituted phenyl, C.sjfluoroalkoxy, Cigjalkyl and
Casycycloalkyl;
R is hydrogen, halogen or C4jalkyl;

B is a 7-membered saturated ring selected from the following:



10

15

20

25

30

In one enbodi nent R4 i s hydrogen. The present

i nvention therefore provides conpounds of formula (1A)
wo@r00g/0t125 naceut i cal |y acceptabl e salt thereof PCTYEP0$/067965

A is phenyl or a 5 or 6-nmenbered heteroaryl ring; Rl

IS up to two substltuents ndependently sel ected from

hal ogen, -3 IFgoxy - &I uor Rano,
optional | y|subst) tut ed hen 63(1 3)f| uor ok oxy,
C(1-6)al 3-6) I oaI ' ogen,
hal ogen or al kyls 37 rre Sat ur at ed

ring selectec(ajromthefol W ng: (@) (blc)(C) R3 is
hydrogen or (CH2)i-3CO2H; 4 i s hydrogen or
C(1-3)al kyl optionally interrupted by oxygen; In one

ng‘ﬁ b§@Nér (@fH,1 heoimvention, A is phenyl; and/or Rl is
U W} g@'n s(u sz%ntuents i ndependently sel ected from

R4d‘hh¥ﬁ*896rl Ypropon PPERTE '%V‘é‘?fﬂjpt%ﬁwféﬂ ®FIRD: i s hydrogen;

and/or Bis (a); and/or R3 is hydrogen or

In gﬁé—%ﬁﬂ)ogl% ftfe}Qﬁ‘{v%Fltlcﬁ4 I s hydrogen. In_ one enbodi ment

€ |nven phenyl; and/or R is up to two
A swibstylt areirtrs | ndependent 'y sel ected from chi oro,

R1: |SO cP%g gﬁggltgé/n%g(?nde%g%e%ly%Qeléc?edj?'rg%o&ﬁgro %% x@ and
cyano; and/or

R, is hydrogen; and/or

B is (a); and/or

Rsis hydrogen or (CH,),3CO,H; and/or

R, is hydrogen.

In one embodiment of the invention,

A is phenyl; and/or

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

R,is hydrogen; and/or

B is (b); and/or

Rsis hydrogen or (CH,),3CO,H; and/or

R4 is hydrogen.

In one embodiment of the invention,

A is phenyl; and/or

Ry is up to two substituents independently selected from chloro, methoxy,
isopropoxy, triflouromethyl, phenyl and cyano; and/or

R, is hydrogen; and/or

B is (c); and/or

Rsis hydrogen or (CH,),3CO,H; and/or

R, is hydrogen.
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R3 is hydrogen or (CH2)1-3CO2H, and/or R4 is hydrogen.

I n one enbodi nent of the invention, A is phenyl;
wW@r@pos07BR is up to two substituents i ndependePCT/EP2008/067965

sel ected fromchloro, methoxy, isopropoxy,

{nlg) gaHe a;%ﬁmup%;} b (of%ngroﬁ%%gg? @Q?/OP hvgg (J})g refers to a
str@@hlﬂpﬂbrﬁmd aleyh gytaup iR4lliisonmgridrfogen T'ﬁlaetemer(m alklyylréfers to
an eﬁl&ﬁlg Eyﬁeﬂrp rgon/ (?or% Rlﬁgiagha% ? %%thcrﬁ sé 6a<fe\(b?n atoms

ers a st ran
Exgrrrpiqs ofrsuah lalkyk groBp$ mcfuclermethylh ethyyle lpmpiyl:(lso pr@))ylahlfb;atyl iso-

oulf " S50, 3P (BH B S5 0MRuc 2y S5EA D50 R FRDNRL RERS

1,” and

ettsaxg hprapéogyl, isgrppopscyi mabxyd ésorettdryl seebltyky, arpr epgydutoxy.

/ so-propyl, n-butyl, isobutyl, sec-butyl, or

te/f-butyl. Exanples of such al koxy groups i nclude
Suiteblla 0Ky cetideiky , groupp onsiudd syelppmpylx ygyclobutyk yeyclopentyl and
c / %ég toxy, sec-butoxy and te/f-butoxy. Suitable

y@% ycycloalkyl groups i nclude cycl opropyl,

cycl obutyl, cyclopentyl and cycl ohexyl. As used

e B Bl 8 50 18 B e
ortiedine "(Hadral' theetezms “Htato’t feéersiddb dge rhalddenoifloor- Ef), atdror(eCl),

Br) and iodo(-1). The term "heteroaryl"”
brém&lrgggﬁ{j g] unsaturat ed ring which conprises one or

nor e heteroatorrs selected fromO N or S. Exanples of

Th% t8|[m h&?@ﬁ{] Qz%%r?t %%ryr{sa dr&ga rlnp%hlil%e(&gﬁ%rfs%:s%n’e or more

320"
hepﬁjoazmlS)SIeleciesldtdnm 8z 0l quS EtxlammlcyIS orlﬁsm&mbedegdlheteroaryl rings

incg@o%lzggﬁ/%lylbgﬁ%%%ygiztﬁiﬂ\é!a’zolgprt@l‘?ﬁ&ﬂl IFB{/ ('.rije(z%% W%%I)ﬁ Ysothlazolyl
thinralgziisgtazolyl, 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,
diastereocisomers and mixtures thereof, such as racemates. The different
stereoisomeric forms may be separated or resolved one from the other by
conventional methods or any given isomer may be obtained by conventional

stereoselective or asymmetric syntheses.

Certain of the compounds herein can exist in various tautomeric forms and it is to be

understood that the invention encompasses all such tautomeric forms.

It is understood that certain compounds of the invention contain both acidic and basic

groups and may therefore exist as zwitterions at certain pH values.

Suitable compounds of the invention are:
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In certain of the conpounds of formula (1), dependent
upon the nature of the substituent there are chiral
w@ 2000080728 ons and t heref ore conpounds of f or muPEI/EPI008/067965
may exi st as stereoisoners. The invention extends to

all optical isomers such as stereoisoneric fornms of
t he conpounds of formula (1) including enantioners,
7-@H8stheredi[Clomethylethnyt)oxy]ptianyBsl , 2, rexadibzol-Sudh2,8 3, 5-tetrahydro-
tes. The different stereoisoneric forns may be
1%2’%3&%@'”& resol ved one fromthe other by
conventional nethods or any given isoner may be

7RG P R P ST R e B e R A 3R B o

2H-Prbenzazepin-2-gldacetieadid forns and it is to be understood
that the invention enconpasses all such tautoneric
forms. It is understood that certain conpounds of the

2-(( honesttiyiledimy oayit & 3a(2L34 . b-telcalgd m- 8i@- sz a e pin-6yps! . aad may

for | 3L..as zwi tterions at certain pH val ues.
Oxé&l}?%cgb %ﬁgﬁﬁ%‘ghlﬁds of the invention

are:y-tS-tS-chl oro”- Kl - net hyl et hyQoxyl phenyl J-i

AN i <3 N A\ _ ro- .. _ i
AR SR PR R S g AR A SR Ryoro-
2H-2-bénzpzapingzylac8tiydgid 1 |, 3, 4, 5-t et r ahydr o-

2H 2- benzazepi n-2-yl]acetic acid

2-[(1-nethyl ethyl)oxy]-5-[3-(2 3 4,5-tetrahydro-1
4-[A-(2-{Beparaz{ii1 rmathylethyoxd]phenyl}-1,2,4-oxadiazol-3-yl)-1,3,4,5-

' l-,5- . itril.e .
tetfgﬁg@%‘%—-Zéti/eg)ré}%%%?r[%%ﬂ%%é}?(ae(f'ﬂyI ) oxy] phenyl } -1
, 2, 4-oxadi azol -3-yl)-1 , 3,4, 5-tetrahydro-
= a | N-.2- .
3 S R et ST e 4 sk 45
tetrahydroedtd@anabzedintLyHdropdnals Beid
tetrahydro- 2H 2- benzazepi n- 2-yl ] but anoi ¢ aci d
3-[7-(5-{3-cyano-4-[(1-nethyl et hyl )oxy] phenyl }-1
2-[( Rsthosediol mxyl5-[B-(21 3,4, 5-tetBahy do-1H-3-benzazepin-6-yl)-1,2,4-
| - 2H-.2- benzazepi n- 2-yl ] propanoi ¢ aci d
OX%&%@%@%}%W %'y oxy] - 5-[3- (2, 3, 4, 5-t et r ahydr o- 1
H 3- benzazepin-6-yl)-1 , 2, 4-
6-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-tetrahydro-

1H-3-benzazepine

3-[6-(5-{3-chloro-4-[(1-methylethyloxy]phenyl}-1,2,4-oxadiazol-3-yl)-1,2,4,5-
tetrahydro-3H-3-benzazepin-3-yl]propanoic acid

[6-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1,2,4,5-tetrahydro-

3H-3-benzazepin-3-yl]acetic acid

6-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-tetrahydro-

1H-2-benzazepine

[6-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2.4-oxadiazol-3-yl)-1,3,4,5-tetrahydro-

2H-2-benzazepin-2-yl]acetic acid
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oxadi azol -5-yl ] benzonitrile

6- (5-{3-chloro-4-[(1-nethyl et hyl)oxy] phenyl }-1
WO 2904408w28li azol - 3-yl ) -2, 3, 4,5-tetrahydro- PCT/EP2008/067965

1H 3- benzazepine 3-[6-(5-{3-chloro-4-[(1

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

,2,4,5- tetrahydro-3H 3-benzazepi n-3-yl ] propanoi c acid
8- (BE3{Gh¢ra-4lil -oredhvieth ¥ bxyiehémpllet, By Oxadipk plHE WY-P 13, 4,5-tetrahydro-

1,%56%0%é%gognaezol -3-yl)-1,2,4,5-tetrahydro-

zZepin-3-yl]acetic acid

6- (5-{3-chloro-4-[(1-net hyl ethyl)oxy] phenyl }-1
3-@@5—33-@3@@?—%&-Fﬁéi%\e\ﬁﬁ)&yﬁhe5n'y¥}-e1t,£,2-*9&95igiol-s-yl)-z,s-dihyd ro-1,4-
behBexazegiB-4¢Ht eyl iprapahfit-acklt hyl et hyl ) oxy] phenyl }-1

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

2H 2- benzazepi n-2-yl ] acetic
4-[@e(b€ 8-Qhtoro-3-[Chimethylethfl Yoty pieriyiH 62, Aydxpdiryd{BRERY B} difydpo-1,4-
ool QOB Bty & Lot anvar o

3. [ 8-(5-{3-Chloro-4-[(1-nethyl et hyl)oxy] phenyl}-1

ST e R S b 2 haglazol-o-yy2.3-dinyaro-1 -
bedz$@z¢ B4R Jaceticdadid 1- net hyl et hyl ) oxy] phenyl }-1 2
4- oxadi azol - 3-yl)-2 3-di hydro-1 , 4-
benzoxazepi n- 4(5H) -yl ] but anoi ¢ aci d
7- (B3 cBlar&Adtl-metrylekd W) oeyt] blyd ng -y Ddsoxbgiasngid)-2, 3,4, 5-tetrahydro-
N4 i | -S-yl*. S dihydro-i -
1%%#%%%?@%&- 4(5H) -yl ]acetic acid
7-(5-{3-chloro-4-[(1-nmethyl et hyl)oxy] phenyl }-1

, < [ | = 3c Wl 7 2, -t ot . -
2 Fri AR 5494 S dethSr st 024
oxgdiszdalStylheyamdrie H 3- benzazepin-7-yl)-1 2 4-

oxadi azol -5-yl ] benzonitrile

7-{5-[4-[(1-methyl ethyl)oxy]-3-(trifluoronethyl)phenyl
7-{6-[4-[@ -methylathiyBexi]-33influbrotnedhyl)pbenitllet, 2 dhoradiazdl-3-y1}-2,3,4,5-

tet%’?-g&%g%%tgbﬁwfzg%&mgnet hyl ) - 4- bi phenyl yl]-1 2

4- oxadi azol -3-yl}-2 3 4,5-tetrahydro-1 H 3-
7-{5-[2-(trifluoromethyl)-4-biphenylyl]-1,2,4-oxadiazol-3-yl}-2,3,4,5-tetrahydro-1H-3-

benzazepine

3-[7-(5-{3-chloro-4-[(1-methylethyloxy]phenyl}-1,2,4-oxadiazol-3-yl)-1,2,4,5-
tetrahydro-3H-3-benzazepin-3-yl]propanoic acid

[7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2.4-oxadiazol-3-yl)-1,2,4,5-tetrahydro-

3H-3-benzazepin-3-yl]acetic acid

[7-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1,2,4,5-tetrahydro-

3H-3-benzazepin-3-yl]acetic acid

(7-{5-[4-[(1-methylethyl)oxy]-3-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-3-yl}-1,2,4,5-

tetrahydro-3H-3-benzazepin-3-yl)acetic acid
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benzazepine 3-[7-(5-{3-chloro-4-[(1

- met hyl et hyl ) oxy] phenyl }-1 | 2, 4- oxadi azol -3-yl)-1
WQ 2004/08072% et r ahydr o- 3H 3- benzazepi n- 3- yl | pr opaPCI/EP20$/0b7965

[ 7-(5-{3-chloro-4-[(1-nethyl ethyl)oxy] phenyl }-1

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

3H 3-benzazepi n-3-yl]acetic acid
(7TEH3-Baf{@rayethy)-4-tighbapgl-hy2, 4 bkadid 20k §JyfiHeg 5 Hettahydro-3H-3-

begﬁzzgpglx?dl a%e?c%&agy') 1 ,2,4,5-tetrahydro-

Zepl yl]acetlc acid
(7-{5-[4-[(1-nmet hyl et hyl )oxy]-3-(trifluoronethyl)pheny

[i?le(t's]{g o 2L AR g@%’!ﬁ‘h%@%y@l ;baz? gxadiazol-3-y1)-1,2,4,5-

teteahyd(o?i%l-{j-B—tieZ\-zézerplrf Bytbwamdihgtisi- 4- bi phenylyl]-1
, 2, 4-oxadi azol -3-yl }-1 ,2,4,5-tetrahydro-3H 3-
benzazepi n-3-yl)acetic acid 4-[7-(5-{3-chloro-4-[(1
4-Eree{ Bl andhgH[ (1 emgthplatbigiydRyidhen 2}-4: 20k axidierzol-3-34)y11.9 4 5-

epi n-3-yl ] butanoic acid
tetﬁ*[ya" fgi%%gegég%e Uy 3?/F§Lﬁ (ﬁﬁéaét hyl ) oxy] phenyl } -1
, 2, 4- oxad|azol 3-yl)-1,2,4,
elr dr 9
B SR TR By oxdf%ﬁéﬂv@n PR o
1,219 J5}tettahy@ret 3id3alok raa pdpird-3yyll )putanoic acid
1,2,4,5-tetrahydro- 3H 3- benzazepi n- 3-yl ) but anoi ¢ aci d
4-(7-{5-[2-(trifluoronethyl)-4-biphenylyl]-1
4-(7X542-¢ixifidbramethyB-dybipheny|yll; 142,8-oxedinadiypeylp1,3 4 5-tetrahydro-3H-

i 2 vl ¢ , d
RS POt 1,3 e s et r anyar o- 1
H 3- benzazepin-7-yl)-1 , 2, 4- oxadi azol - 5-

Z-MW%EH?{S?%% 5- tetram//crrg t1l'|1_|y? p %aZﬁgl ¥]I) 1,2,4-oxadiazol-5-

yl|bénzordnie azol - S-yl . SM. S-tet rahydr 0- 1 4- benzoxazepi ne
2-[ (1- et hyl et hyl )oxy] -5-13-(2,3,4,5-tetrahydro-1
, 4- benzoxazepi n-9-yl)-1 , 2, 4-
9-GXaeiharoH-[B-yelyettwt)nky]phdngl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-tetrahydro-

Chl or o- 4- [(1 nmet hyl et hyI ) oxy] phenyl }-1
1‘69&%"%%%%’ "ol -3-yl)-2, 3-di hydro-1 , 4-

2-[(1-methylethyloxy]-5-[3-(2,3,4,5-tetrahydro-1,4-benzoxazepin-9-yl)-1,2,4-

oxadiazol-5-yl]benzonitrile

4-[9-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-dihydro-1,4-

benzoxazepin-4(5H)-yl]butanoic acid

4-[9-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-dihydro-1,4-

benzoxazepin-4(5H)-yl]butanoic acid

2-[(1-methylethyl)oxy]-5-[3-(2,3,4,5-tetrahydro-1,4-benzoxazepin-7-yl)-1,2,4-

oxadiazol-5-yl]benzonitrile

7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-tetrahydro-

1,4-benzoxazepine hydrochloride
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benzoxazepi n- 4(5H) -yl ] but anoi ¢ aci d

4-19-(5-{3-cyano-4-[ (1-net hyl et hyl ) oxy] phenyl } -1
w0 2904/080w2a8li azol - 3-yl ) -2, 3-di hydro-1 , 4- PCT/EP2008/067965

benzoxazepi n- 4(5H) -yl ] but anoi ¢ aci d

2-[(1-net hyl et hyl )oxy]-5-[3-(2, 3,4, 5-tetrahydro-1

, 4- benzoxazepin-7-yl)-1 ,2, 4-
3-[(7)(5{{81’9)2@#0—5-[(9#@d&ihyiztblmi)d)xy]dfenyl} 1,2,4-oxadiazol-3-yl)-2,3-dihydro-1,4-

bezﬁ&%%@z"g @gﬁ]p?p%yw"%t hzl et hyl ) oxy] phenyl }-1

5-tetrahydro-
1, 4- benzoxazeplne

3 12%’1@ {? EI‘ogJ ﬁ‘i'@xrg%@é?]yi@xy%%ﬂ 9 z[dlé A(;H?Hb{k‘?/ f@’é)d%&]oph-
bebam@mxmzemﬁmwwkﬁkmnwbppmopano|c aC|d
3-[7-(5-{3-chloro-4-[(1 -nethyl ethyl)oxy] phenyl}-1
, 2, 4- oxadi azol - 3-yl ) -2, 3-di hydro-1 , 4-
4- B 6B xcgarepdi-1 4 &hlylethly] @ryighenpi-¢ , 2 pxhdiazol-3-yl)-2,3-dihydro-1,4-

e b gty Y 5y 1)) ol P2 2

benzoxazepi n- 4(5H) -yl ] but anoi ¢ aci d

4@% el gzﬁlg i ai@' rﬂ%tﬂylé h[yé&g/]pgw%hg% Elezt,%-x%(%f%%-gglﬁwéhi'h§7dro-1 4-
bebemaazpin-didH)-Yobtdnoigldclut anoi ¢ aci d

2-[(1-methyl ethyl)oxy]-5-[3-(2 3 4 5-tetrahydro-1

4- benzoxazepin-8-yl)-1 2, 4-
2-[o}aditteybashyl oxylH3-[Se(@zhh bitetrdhgdro-1,4-benzoxazepin-8-yl)-1,2,4-

4-1(1- hyl et hyl h [}-1 2
oxgdlég%{gyl]g)%rfc%ﬂn% [ dlmﬁ;d?/oetl y4) oxy] phenyl } -

benzoxazepi n- 4( 5H) - yI ] but anoi ¢ aci d

4-[%5%33 {ados %%‘%h%wé %h@ﬁglgﬁ 'gyzll%%}’(e]z%ﬁ W2 3 dihydro-1,4-

bebeoxaaspin-ciidH)-Wpbtdneigldcjgent anoi ¢ aci d
[ 9- (5-{3-Cyano-4-[(1-nethyl et hyl)oxy] phenyl}-1 2
oxadi azo 2 3-di hydro 4- , ,
5 [@éﬁz{%)@@@%|4r{(14|(r1§2tvle>t}ryf)g@@phe(pyg %4 -oxadiazol-3-yl)-2,3-dihydro-1,4-

b a &&z6 IRERAOL Gédmet hyl et hyl) oxy] - 3- pyri di nyl } -
1T 2 %Q:g?%y? 3- y?l) , 3-di hydr o-

1 4 benzoxazepi n- 4( 5H) - yI ] propanoi ¢ acid

[9?<5L{9 géné& [Wﬁﬁﬂwfbﬂﬁﬂ)@xﬂﬁﬁéﬁyl}eﬁ Ml&ami&@%nyt B=dlhydro-1,4-
oxadi azol ydro-1 ,
benzoxazepln 4(5H)- yl]%cetlc acid

3-[9-(5-{5-Chloro-6-[( 1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-yl)-2,3-dihydro-
1,4-benzoxazepin-4(5H)-yl]propanoic acid

3-[9-(5-{3-Cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-dihydro-1,4-

benzoxazepin-4(5H)-yl]propanoic acid

3-[9-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-dihydro-1,4-

benzoxazepin-4(5H)-yl]propanoic acid

2-[(1-Methylethyl)oxy]-5-[3-(2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)-1,2,4-

oxadiazol-5-yl]-3-pyridinecarbonitrile formate
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benzoxazepi n- 4(5H) -yl ] propanoi ¢ acid

3-19-(5-{3-Chl oro-4-[ (1-nethyl et hyl)oxy] phenyl }-1 2
wd2@gasi7ayol - 3-yl ) -2 3-di hydro-1 , 4- PCT/EP2008/067965

benzoxazepi n- 4(5H) -yl ] propanoi c acid

2-[(1-Methyl ethyl)oxy]-5-[3-(2,3,4,5-tetrahydro-1

H 3- benzazepin-7-yl)-1 , 2, 4-
7- @x{édﬂ&mIG—M-yﬂdth}@etpy)dx;zI]I-&ewaﬁrImb}m L2 Aidxadiazol-3-yl)-2,3,4,5-

t [ O- 65 mathyl et hyl ) oxy] - 3-pyridin

tetr%yg% EK%GQ%%Z ?g eIohyé»1 roﬁ"go(fé - tetrahydro-1

I—I- 3- benzazepl ne hydr ochl ori de
% 2: {5-Ch -6- [ net hyl et hyI%oxy] 3- ylg
4-[7-(545~ I@g{g—@r[gzmeﬂgleyp )_o_xLy] -Spyridinyl}-1,2,4 oxadlazol 3 yI) 24
tetraitydah%%%&ﬁ&pb*eﬁ-yﬂh@pmme 3eigl ] but anoi ¢ acid or
phar maceutically acceptable salts thereof. In one

d of f I I
or BB R Dol YR 8 n%fhﬁ’ZI’ESP) oxy] phenyl -1
, 2, 4- oxadlazol 3-yl)-1,2,

In%ﬁé %FIIB}S&‘.H} kOl e ﬁ Hﬁ/gﬁﬁﬁeé)%(ﬂg é{ﬁm}é )IQCI d or a

rmaceu acce er eo I n anot her
4-@rBeiomm-4-G-itey lothy Bonyitrengl- amommlaz@f 3fyOrinas - (1)

tetlr%yarcl-ﬁq 50e{n§?£%l nQ?-;g/I]gutér(cg] g‘égQ}I' eﬁﬂ%%ggéi}flzglﬂeé%l&zbtaﬂile salt

oxa iazo
thdyeofzoxazepi n- 4(5H) -yl ] butanoic acid or a
pharmaceutically acceptable salt thereof.
Phar maceuti cal |y acceptabl e derivatives of conpounds
In eﬁotherrembwimet)t df tied indentianya geingponad etitormoalkl(l issccept abl e
t t
4-[%%([5 C?n% [m;m%ﬁrly et@&g%ﬁéﬁen&ﬁsfﬁr g?{xgﬁla%&%ﬂgﬂg-ﬂydro-1 ,4-
benwape@n{4(5f$) Wleptbbie asfd gyraophadinaceUlidallyeascegtable salt thereof.
indirectly) a conpound of forrmula (1) or an active
net abolite or residue thereof. The conpounds of
Phaonacduticqlly) acantabler dersalives. of compodundseofajppmelei @) iadlude any

f [ dig h fnt
orbc et R ckBRILEL ey 581 o b 8 BTBOUASRE o
forBuila ébWbiCbhmonm@wmistcéalohyo frecrepipisbl s ceablls OI’I\IOIdVIdb@ (directly

I
or ARRBES cHAgbAF SIS ol b5 idaafl brLHE vhse
acid addition salts fornmed with inorganic aci ds e.qg.

Thlay&)rnﬁjp%hh% of fornxgr(ﬁ))béa%moﬁn salts. It will be appreciated that for use in

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

12



10

15

20

25

30

35

sul furic, nitric or phosphoric acid; and organic acids
e.g. succinic, maleic, acetic, fumaric, citric,
wo a000@si7e5 benzoi c, p-tol uenesul fonic, nethaneBUl/EPI08067965
or napht hal enesul fonic acid. Certain of the conpounds
of for | f [ n t
mloh SacmebdrTiés PEPSTRE: Sof. Sl pREtlen i Sal Fayeo
frqrrnplhardlasewcahu alcdebsabkacorgemalblasepmlssludda ealﬁ afi prlrnamyrestecomxjary

oo B0 P04 ARl Pl PR B el suosiuo
amined; lmung/chmemgmsl cPartis@sr alnm”rrtaax:glamatty becaptablSatdagic bases
Vv L9 ani es I ud l S
'ng@%v %g%@ncal Q%k% co%ﬁg%g rrF@, ﬁ%grousﬁ%' ?wﬁQﬁ%amme’
dlermggammleum 2rdiegfgtantinsatharm)l, neéhdjanethymipodtbasil,umethanolamine,
h Ik Live f .
erlcéampeﬁ . Caﬁ}tﬁ}{/qnérgﬁollngbﬁ\é e%?&aoerlg%gasgegcan{lggu8Iéjcosam|ne,
higidines bydrapbamiaeyy , isgeopylataing, lgsidet eneihgiglucaminees morpholine,
pipeli%zzr‘tiél :p Lﬂe?lgln%m)%gémé a&lngg r‘tﬁ?éﬁéﬁn%les%t@?aﬁﬁﬁ% ! tq%ethylamlne
trinzrba)_rlar_ameutnsrt@dlrgxyarett@ﬂ))’aaﬁom&bmjwn(Td?lBaﬁemetammmded the like.
Saﬁgﬂfﬁv d:éllgg nbtz%eillogrb%? Frg%:%ésgém%ﬁee&ﬂgrléét—:ﬂ?efsms for example polyamine
redngli @iy Ithmc:cnmaldmdrublthe ;ﬁesbrrm’(vbytlcanﬁl’maslbhmlmay be prepared
edi: | i ne,
froﬁrﬁ E@%a@&&@?ﬂ ?(%:g&ag)[l}u%éoas n%ﬁjdlnlla' ﬁél@%lc rarRE %Eri%sr’licl e(q]clldnsé’Such
acligdr aiskude neacetiso priepyéreasilienic, ybemmc rred;dwrbfgirsmfambne citric,
ettihe B@Pcln'ld“e etﬁ)%r%%rsﬂﬁé)l e frqjg%%“ d'rgeut%ﬁmf}m%%‘té}%c PH{&REDmic,
hytiracploopy Isathiongs, Itacmcs(r!nykéroonyam hyzhr)cmm: noedtanas@fohitRI rBycic,
Ho?c,m:“ %ﬁpotgen?cpd é)%lagprldrilé? %%‘otmc‘c ”%Mc(%%o ?lﬁfufrlg r nE\?taric p-
BASIC G on éXC ange RS ns, | yam né
tolnersgsooniv\bed, artdethe bkpound of the pr esent [ nventi on is
basic, salts may be prepared from pharnmaceutically
accept abl e acids, including inorganic and organic
Prauhdeeuti&]b/mcaeptdbleiam adiditiac sdlisonap ba peeEsed tomieptionally by
re%ﬁiﬁé ghﬁe??&og}%r?a% a%,?jl 81‘ a& H tJen%auv%t Iﬁ?ﬁﬁéﬂeuﬂ&\ll? acceptable
sahsyd\:itbtbasafs a'namyelrpmn‘dreri |conven$emehl|ydry| reach@n:tmtb therappiopriate
: [ I nmet hanesul foni ¢, nucic, panoic,
m%ﬁ%{#%%&ﬁgg‘g bs eosphorl C, propionic, succinic,
sul furic, tartaric, ptoluenesulfonlc acid, and the

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

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
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Phar maceutical ly acceptable acid addition salts may be

prepared conventionally by reaction with the
wapmoogteat e acid or acid derivative. PharmaceRCT/ERL008/067965

acceptable salts with bases may be prepared

€ t r £l [l .

ok oo netbi EREIRoBR T BrhlE (1AL BphBhfiaip agonis
ac(ivity atétye BEP preepptioedising fcmqnshaildssaw dmscrilet-lergist al | i ne

form and, if crystalline, may optionally be hydrated

or solvated. This invention includes within its scope
Canmriuocds ofrermuta (lh)yahchmeh; pdnrarrsaﬂewtid:eéls aasepteble salls are therefore

[ t

of%%?@eﬂ{édt%?a%% h@éé déoﬂ% g o f‘ﬁ{g&o% bx'/ﬂ.gﬁ a?%énvg?jna\?édntelggﬁg S1P1
recapdorallh matidugr thel &Hnr&m,ndpycdrf@trelsla @))lar_pd etklgls pharmaceutically
acggétgﬁgr?ah@ ar@r 8fdg¥eq§n .tﬁgqlre%ltrﬁgﬁl gfd n}qﬁt[pil]ev%glle}{oes?s’, adjtoim]mune

S €oi soirer optical isoners o e “¢onpounds o
difeas@s)| ahrphik. m'fllamnpnibrgnclisesiefmd asthmac aicfl@smafory heeuropathies,

hi Y f c
o SR S Sl 8 Bl ol JuaRBRRmatosis
pshianss) (slcbem&hFrepelmsunn dsjugessolidbédnteseiamd Conpoumusasiésis,
t I ct t .t h
g3 B oyl 1 HEREPERC T Ys2bads Rl B oy Gouee
wrlabdmeases()omrﬁamnwmry)fbofl\/@r cohditiqnis) iresatin tahélrron insulin dependant
t I e L., re of use

cift s TRER e uorbr B CERL AR, Biskehs o€ SAEIG Vi ch are

nmedi ated via the S 1P 1 receptor. In particular the

of ) '

CHTRRHERF oyl YLl op@facefcly RRELTRAE Hhl &1 thererore
of nse tni thé &regtoiant oklugys enythematasiee di seases, chronic

inflammat ory di sorders, asthma, inflammtory

neuropat hies, arthritis, transplantation, Crohn's
Catnzeade of tdrmeleat) arel thelriphasnadeupealy excyetiebiatsals sre therefore
ot B A Barrl 3 B BagEPer fusi on T njury, sclid tunours.

di seases associated with

anglogene5|s vascul ar dlseases pai n conditions,

[ ase [
Co?r?gb&ﬁd% og ﬁc!émﬂlon&) %nsdlsJ he|r %a}ﬁ&%%ggéta&g %%M apennﬁl’erefore
of abe¢ erthe batmant ot muhsletshbrosm sor der s of the

I nvention"). Conpounds of formula (1) and their
pharmaceutically acceptable salts are therefore
It is to be understood that "treatment” as used herein includes prophylaxis as well 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
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of use in the treatnent of |upus erythematosis.
Conmpounds of fornula (1) and their pharmaceutically
wae@epsEks e salts are therefore of use in the PCHEPIBS067965
of psoriasis. Conpounds of fornul a (1) and their
C i cal ept. I ore af
coR S SFle, P oeBFSETI o uRBl, SRl iech O, dhiluR g fon-
inqutinl deperaiadt dibbetes.t r eat ment " as used herein incl udes
prophylaxis as well as alleviation of established
synptons. Thus the invention al so provides conpounds
Capfipdundsrof torhlile (Orarphtheimpbentacealidajly accmmtﬂéalseltssabtcsf use as

h f r Us r
QR TE it Bhor R Sl FRERT Ml RUREBAREE ons o
di sorders nedi ated via the S 1P 1 receptor. In
| I vi des a f
cBifsoffomUP & YRR Bub e o b RRAT SoRigre of use as
therhpetﬁmfsubstanmﬁena&taeattrlnenlapfe)sbmasisubst ance in the
treatnment of nultiple sclerosis, autoi mune diseases,

chronic inflanmmtory disorders, asthma, inflamatory
Camepouops bhfoesplagi)tdmd theis phamzacsplicatly atceptabl€salkmare of use as

théjraéglﬂ%esub& S&ah ltr}/eetreawn Fﬂ%o% mdltﬁé’gclgrrogtshenat osi s,

i asi's SChema-tep njur solid tunours,
and t unour netasta3|s dlseases aSSOCIated Wwth

TR GAERT e SARGH 2l 5537 GBihy U QBRNS: (BGHER i
Vi 'Fat |seases'? I hfl ammat ory bowel ™ condrtions, i hsuln
mamithalsancindiod ihandep evtdetn tam balbe¢disted Goanpreu§dB1 agceptor, which

cofn%? Fyé gdrg h e?ﬂg t(.I) th%' ffe!"g? rggéutf(\:%fsy)t yaf@%ﬁc? B]tf@(?lik]/(g amount of

e as era eu ance
a ctanamiundmf fcmrmulaL(lb)usr aerufyarmemattloallygacce]oinplemadSh@éoff br partiular

thé y Aveﬁﬁgr{ l?gr cfesp%'%%gg (%f' t‘?&lt!ﬁén?% tﬁ)% %cl%?cls eﬁft&mﬂune

se as apeuti ¢ Subst ances eatnent
dlq@sses ashrsnlcOmﬂpmnmajsryoﬁlstiemml astbtn)a alnﬂlamlhnetqry neuropathies,

| |y eptable s a .
orBHBL TARPHL BBt CASEE bt SAEha Sl 156 Brvegtoss
pseidsis, o&cbem"ﬁkrepermsam iigaryt usalllderturpotow ded dumedrh otetadtasis,

r d g [
dlsea‘g?é ggggmaﬁéd %)tﬂ %\Iat,ql%gﬁzﬁeg E AS%BI"ag% stseaé i arﬂn%ﬁ(gtl Jacute
V|ra|edlepam8, mﬂammatory bowel condltlons |nsuI|n and non-insulin dependant
diabetes, which comprises administering to the sufferer a therapeutically safe and
effective amount of a compound of formula (1) or a pharmaceutically acceptable salt

thereof.

The invention provides a method of treatment of lupus erythematosis, which
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.
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conprises adm nistering to the sufferer a
therapeutically safe and effective anount of a
wa@ormposntas of forrmula (1) or a pharmaceuti cal | yPCT/EP2008/067965
acceptable salt ther eof In particular the invention
r. 0 |t G 0
T A o R o efoa o B4R of Il osfyBoP S E Bl orises
adasmktmang |tnfﬂharrmﬂemryanmerafmeand’allysssafararidr leffecilve amount of a

oot HEE ot AR L0 e AP PERE Aol H A B P i on

i nj ury soI id turmurs and tunmour netastasis, diseases
t i Q ular dis e [N
m SRRE U Wt N SRR B KR o RERR 0 o
a plarchatewdicslly acreptable saldtheosof iim thel manufeptem:iafna medicament for
t e
usg r?&% tlee%tm&r'? og&ae Ce%u filgg ﬁ (ﬂjgrjs d{ éte& glg?h% g?P1 receptor
of a compound of formula (I) or a pharnaceuti cal 'y

| e sal,: f i.d ,
In %éﬁ%g%?gke 'P?%ah%) (?\f(?e?s ? céﬁlﬂg er y$fq"6|l Lﬂ ZIB %Y av&]eh%(r:rﬁaceutlcally
acceptpble saf the:l‘&bhiostueennn@et mahhftactslté PEremedicament for use in the
tretapr’ﬁerﬁp%w ﬁﬁll Iey S%Fe & ?”%u?&%%hévﬁus@g?%m cf?r nid inflammatory
ound S PSr s(' ) ar maceutr cal P
dlmdmp,t abﬂhmasahﬂammemgofneumpethleweanhrma yirlaosrplafﬁstum Crohn’s
oo BlaE SBUTE a8 BRRIRRLS. WL BB D8 Sepegusion
inj arryds@ﬁftembur\seamadmmuur ofetastmmiseaebsoéssboatedIvath(an)guagene&s
b t T |

el B R Ty AEFPBN S ap i vl IEGBB o MaEFEY BOve
condlitiors, woidr askegorathsulin dapendarg diabetdse suf ferer a

therapeutically safe and effective anmount of a

conpound of formula (1) or a pharmaceutically
Ccmmrmptjabf &)rmalat(l)tm@efr phermaaeotitedly sas@malble sbitie are of use in

0 h

th% H1\éﬁﬁllla l%?ei ?r’ PN 9.%§rﬁgﬁ{;8{: esSetlefr?e ﬁeat%eﬁpm%{%der@Fematoss

thereof in the rmnuf acture of a medl canent for use in

e [ | a

Cowao i’]ﬂg %EFBT%L? (:)e%rEJE %9'?)‘% hﬁ&&% |84IIM| c%gét%tﬁeséﬁ\gg% Bfegse in
thepmavufdets raofca)umpdluameoh‘fof asenn Itlaae régtment af psoriasis.

phar maceutically acceptable salt thereof for use in

t he manufacture of a nedi cament for use in the
Canmmeeaunde of fapmulaw( t ansl el glhermoadesifically tacceptable sdlts essefsyse in

thé& %%ﬂmagtuiré]y a‘g‘m{:gﬁﬁént for use in the treatment of multiple sclerosis.

In order to use the compounds of formula (I) and pharmaceutically acceptable salts
thereof in therapy, they will normally be formulated into a pharmaceutical
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
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di sorders, asthma, inflamuatory neuropathies,
arthritis, transplantation, Crohn's disease,
wabk@ensireve colitis, |upus erythematosis, psorPEFEB2008/067965

i scheni a-reperfusion injury, solid tumurs, and tunour

(I)%‘T"t &fa?%' ut%g gc?c%éta%?esga(ﬁj gl%%f yné g aoC% 8&%8$1|y dcceptable

vascu |sea condrtions, e vira

cadies eagedpientnf | anmat ory bowel conditions, insulin and
non-insulin dependant di abetes. Conpounds of fornula
(1) and their pharmaceutically acceptable salts are of

A pismianeuticel commaosaion of Hnedrhva]tinmd/i/hi@tnmay bé cprepas@ bynadrhigture,

subf 7Rt RN S P9 e B RR S e GiPtef o

oralsparentetdier mmmfeanmmsteatmh andmediscamenay be)nn tlnsee‘orrm of leblets,
ca%)%lgc?sﬁ ngr% I| ﬁ epaﬁq?lp gg\”@?r ?‘an%f sf %%g@s ( Ire?coﬁgtgutable

phar Pe” sa
poidersiramedtalde Lu'renfmfsubm a@dmomrm'ns;usbensumor Bup;twltones OraIIy

adle%?tH[%]Eorﬁéo Mkl Fé Se(rf'e)%@ 33118 ipg) N Order to use the

ounds™ o or mu af'maceutically
accept abl e salts thereof in theraIOY, they will

Ta'BPertg% !jycaggulgso rfcgm&% 8‘m|nnsttr%1|§}|1q S A d‘fr?gjwtco%se form, and may

nposition in accor ance pharmaeceut i ca
coptaact;oro/ent@rhada epcipisetst suc’wemtblrmlmgaiawtqa(e)gl pregelatinised maize

Stdg R R o SRR bR ORI S T B BB Bse,
mit:ttmeryetaﬂinealedluIasephacﬂaummmduzgeh)pmsplmm)atﬂb@tw lubdcants (e.g.
maf#ﬁ%&ﬂ@eagarale tae}c B}Jé @Jéﬁrdlaﬁtggpa%ts Geg;e rg)ﬁ[a?g 58 I‘chI JF %F]Iulmogtarch

nmaceut |
ghcohadek iand @ncematée p/leﬂmgweotsrfprg somgmrfauq'ylnsylmad;&)nﬁ'@enelblets

m beI &ga?yaa%cgo}dlﬁ]toamglﬂ% 8I?‘K'r§d\/\%allnln)6 rﬁg@%%;rﬁg’ée%tléaﬂlp"actlce

hert €0 armaceu e carri
exci pient. A pharmaceuti cal conposition of the

OrJaPYl lﬂg @rjag?%ﬂ&% éﬁ%/ypgemp{h%p% r%dopgfo?%%?éé aqgeous or oily

erature an
supme.rsmmr eplutmw@nalldlgnsaaarplped)rfedJXIrsoroaImayplae ﬂntrerfarmcuf a dry

pr%@%% g:lélr%t%g%ﬂht%ﬁ \%t \?/Qte?ggpthg?‘safég'% ' vahYe Q?efo}enu heSJcR rIi'EﬂJid

capsul S prepar at |
preyangleEns , may aanmscodveuméaddltlmOM| asusasmeeldmgvmnﬁ (e.g.

SOI‘tWOP%} 3{? lC%lll?l sé %{zrlr{fallt %s orsﬁ)ld%ée%%lsedoédltﬁg?ﬁgp%tn%‘?fyﬂﬁ agents

(e.g. IeC|th|n or acaC|a) non- aqueous vehicles (which may include edible oils e.g.
almond oil, oily esters, ethyl alcohol or fractionated vegetable oils), preservatives
(e.g. methyl or propyl-p-hydroxybenzoates or sorbic acid), and, if desired,
conventional flavourings or colorants, buffer salts and sweetening agents as
appropriate. Preparations for oral administration may be suitably formulated to give

controlled release of the active compound.

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
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adm ni strabl e conpositions are generally preferred.

Tabl ets and capsul es for oral adm nistration may be in
wairiw/o8ioge form and may contai n conventi onal PCT/EP2008/067965

exci pi ents, such as binding agents (e.g.

P8 500 S e ) AL 5 S o

SUBPETIOGY; Wwitbdising rendée| dispeosey egerts. Alteumativglgr thgeavtive mgredient

B PR Rqr AR PRl M 3Rt ol 4 SR oo
frestvaatelh) befors ade.Urhest¢ammdung) gepeindagen thaméhmtecamt abicentratlon

ool B8t TR L RbRDSh A s
the nompourad crphae nisselved éal injpctnt arckfiltaDrstdrilised) befdre f||||ng into a
su%tﬁg%{a"f‘tolr %ﬂioqn%yaﬁ(g sggrl]]hSIt gﬁAg\pan &%%Uslgog%ﬁ\é%@s&h as a local
anaysth@tm cnre&slrvatwes ,andrbuﬁfayng)egemtsthe digmoivedfinaherehicle. To
t
orBA R Pl FECRE b e S ol i e, ol the
wateryresoned@undeoRvent | cﬁ’a&lnterdbbuspemor&ﬂrh peapasers pesudbstagtially
th%%%ﬂ%sr‘réa(nngteg Oexé%gtgbgetqk %Xlgnﬂgunoc % é)r‘?o%dgﬁ éilﬁv%rtl(\:ég zr!s?éad of
belngc idisisbinedir aadasibal)s,atlommeaqubdnes avmnmmﬂlsbsd (whifigtatiomy The
colé{ﬁﬁ)y/rl%jg rﬁ g%' 4t§rlllgé¢ %gcetxgg%d;}%gg%v é/géentea ﬁdé Xef‘ﬁ?‘%t glﬁs%ension in a
stgrilee yehivlat i Adsantagepusigpthsurfaotant or wetting agent is included in the
V] - . i d, if
coRlpS R AYRRERE PR L8 P RE 20BPPEF L ant's, bt er
salts and sweetening agents as appr opr| ate.
d
o RS BlerD 0 AP RaRS Rl BetB S @ o
coostamp@pador Fare p@mldalfmgalaganﬂm rsiediliseigi egents,| dlsdenamgt agents,

<SRRI oREr R EBRh R ot bl 2R s BRI oo

withndn aagsieewd loe npekagokeus Bessemalswt camgrising on@j acipen dispgrsing

agBﬁtspgﬁﬁﬁahgggéﬁt &}Iﬁbllg? aggeenftsoE)qul?sgghg hghgmgqu eﬁ/ r%%y also

a co nven
cootairmpharesaetivg.cal | y acceptabl e derivatives thereof and
a sterile vehicle, optionally wth an added
preservative. The conpositions may take such forns as
Theumpgoesndssf, fosullat(i) onphamecaliiabn scéeptabid yalsrthargobmay also

be‘ﬁ‘&%tﬁét@ﬁ in pe%gal nga%n%isrﬁcﬁ %rs%b%sﬂ%%esagre%{e%tigry%Herﬂgs, e.g.

containing conventional suppository bases such as cocoa butter or other glycerides.

The compounds of formula (l) or pharmaceutically acceptable 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.

18



10

15

20

25

30

35

suspendi ng, stabilising and/or dispersing agents.

Alternatively, the active ingredient may be in powder
wo orogi08wes constitution with a suitabl e vehi cl ePCHEB2008/067965

sterile pyrogenfree water, before use. The conpound

Foggﬁ)tz?rﬁqs pa&%m‘ist?r% Xr?h h%l Irﬁ@%n%gn&emrr%ﬁﬁa @g eh%rmg&utlcally

er suspen ed or ved'in t
acpergplale | sags stbdzrebﬁ omey, b Herrrmmtpdnmdsqilatmnbe‘odladmmslmtIorh ofia a
L1 n

sub b Tt R wlort B BVih PRS2, AR AR, n o

sugahlecamies ftmadtnlmstrailohoxsaig aealmmédellvecy gevicee Thas lomasounds

f L i
of BB 7 pb oGR8y Boqardels RalsaforeBi Al Bl P ora
buatdlerpafertérahgtdpitab (irfckuidirigalopathdinhine améit easaf)eepet or rectal
adHPrﬂgtran 'ﬁco“r“ a fﬁrers‘hl?ab"f}e fot SRl aibn, B il ‘?iﬁﬁ“oer%élﬂﬂation
SUbRt hanner, éexcept 1ha T'Re
(eltfmrrmumgh ths nsmsrpelnmtm@)l n the vehi cle instead of being
di ssol ved, and sterilisation cannot be acconplished by
filtration. The conpound can be sterilised by exposure
Thieccoptgophdsn ef txmdia (H))ecbroprearmaesp&inallyoaccieptablesstadisitheereof may be

form“:{mtgé ‘?Or @X?E&@ﬁlgﬁ@t‘% in Qh(—:?' lI"cgr agft(? el% Sf \@Féatrﬁ n%F"%g ?ortllgns

nclu e CoMposi t7 on 't orm
ped$EB’tGISI berosas omfdroﬂse(eog)rqyeuadr oerseodmpsr)apnhiments and creams

m%’éﬁéﬁﬂgﬁ@q&g\éﬂ% %r@ﬂla%%%l%ugn A 86dsy orb @@et?a%%ﬂ/\émalhe %c&ition of
suitatadHickening sagenysllingl ageds. @ln@@gﬁeim’r sdmaigdnadontote eye may
I I t Dr
oo Ry s SR AR g B P Leous bace
al so conprising one or nore dispersing agents,

it @ISR AIE0NE 28 YDAl &1 9 BYSNLS OLr ARG Yo 1

agent’s so contain a
60&/obpwwglﬁ offthécactrm anatdrial, aiepphdungmetbelmahd)q/ of administration.

THaG S ?pwle cof‘n} Pﬁ'd [JQ(?J |ﬂ%e {}Bé(tm%lnﬁ?f tR? afo%rﬂghﬁ%gg d|s'8{ders will

rec such
vagnie rlﬂmusw] way (Mthttrm mrwgsmﬂmwé me| d)smblersut}bp osight of/thb assiigrer,

anﬁ%#er%?ra?aqcfgapglfj%?\ge\%{r,) é)sg E%éﬂgrlraﬁé@rg% glﬁﬁ%tilt%r )Dﬁit doses may be
0.Gfx teepOa® Inay, s‘aD_tte 300ergeof 1rtato aD&cmg)@nﬂomnhILatitgdbws may be
ad&grﬁ&teré%rrﬁ&%ﬁﬁ‘ér% 8% a 4P Hor' 2A%pRATWO "D 1185 8L R)S My

Compounds of formula (l) or pharmaceutically acceptable salts thereof may be used
in combination preparations, in combination with other active ingredients. For
example, the compounds of the invention may be used in combination with
cyclosporin A, methotrexate, steriods, rapamycin, proinflammatory cytokine
inhibitors, immunomodulators including biologicals or other therapeutically active

compounds.

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
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adm ni stered by inplantation (for exanple
subcut aneously or intranuscularly) or by intranmuscul ar
w0 pjogosizeh. Thus, for exanple, the conmpounds OPCT/ER2008/067965
invention may be fornulated with suitable polyneric or
rophohi a or [ [
HIER0 ARl BROSD) “lobhnPutREAE. lafR, 15,80 horie,
sustpas?h‘hgf@ '40] BBl '€l ded {Xat i ves, for exanpl e, as a

n’i) rung%s) ﬁ:‘ O%rg%%n?#r%an{; an?q ?r%rm%n &tﬁﬁggﬁepka rgél 158" said
coarpoalpdsatbllaecs&iamsthe bforeoéntiomay |¢m$oﬁesrandycato$lmbrasotopes of other

atdc’r%% ' \ﬁpr?’ofgger e\%?coglt%er p %%@ﬂrﬁ\g nﬁergl Ig(%'t éeﬂng%é(? 8%98unds

of et breaestunVeaﬂJbe foaekarepleftooseaidtd whlsh rradloanmvas;satrg)ea such as

3H? :4‘;6 aa% %n(%%érg% %/ag% 381%1 | W?gdba]%%Q ﬁj%gtr%}ﬁeﬁsgﬁgué &ribution

asbaysf Eﬁrmalédztled 3f—|o|an<d)loacﬂbpnldlé’rct:@\l ‘Cpmotpte aed partlcxpardyabreferred
I [ )4, I

for( @%ﬂﬁ s?r atp?%% %?)n?%]ndaggt%?t%gﬁﬁl %a ? & @II-' |soort06e%cér% particularly

usaflihiimiR&Tr MOsﬁmnbymlssh)al ®@imograpdy), |arEiJf2f’II Esbtooas (awe tdeeticularly

ool S8 I Brep 56, IDSFMR N8 Lo
bré&e whagmgul Fatribdr, fsubstttlaimnomth mzlawemusntmmswunh iam debterifior he., 2H,
caRfaﬁ%H]fE&Faprﬁ?n r%;e%ﬁgsa’dvgn%ées e%lltlgg?ronpgl%g%r 'n?é bolic stability,
AT 05olE O Nd psS (€.'g. €eye€, ear or nose rops?.
forGexammia treresasdd @1 eaodalidife, orf eduescadgsage requifeoramid atd dhence,

mgsv 6{@%&&%@1&9 gééﬁ%ﬁcﬁ%g%n eass?s Mp'icpallyg E%eﬁ’%dééﬂa?c{]tjtngg formula
()faod totlowing safr thtsi mMer’lt@ntd:EEl ggrmraﬂyyb@@rqwﬂecﬂ byt a;arlsymg nutathe
l.e r. r -
oresllest TRy YR e ol S8 15 ERIBERS Dol By spbstiuting
a readifyarvalidble fSDthIC]a(IIy lbeltebgeniddrghign-isbtopicallydebéled reagent.
mat eri al, dependi ng on the nethod of adm nistration.
The dose of the conmpound used in the treatnment of the
In affortiEerespednthis idverdiod gravidas| proveasys for prégaratiunadf aregmpound
ofﬁq!n'ﬂ (be seriousness of the disorders, the weight of
ferer, and other simlar factors. However, as a
gener al gU|de sui table unit doses may be 0.05 to 1000

Or{g;ro eQN m m gnge %rec]' tgerg ?%an on oﬁngs %‘flcfgr{ﬁ“qé éQq’?ﬁpei%zB is

t et ad a day,

t threetlmesaday
NR

3
(a)

is illustrated in Scheme 1 wherein Ry,R, R4 and A are as described in formula (I)

except that R, is not chloro, bromo or iodo, R is alkyl (for example, ethyl, t-butyl) and

hal is chloro, bromo or iodo.

Scheme 1
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Compounds of fornula (1) or pharmaceutically

acceptabl e salts thereof nay be used in conbination
wW@e@pasErs ons, in conbination with other acti VRCT/EP2008/067965

i ngredients. For exanple, the conpounds of the
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the scope of the pres ny/siinventi on.
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i sot opes are partlcul arly preferred for their ease of
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resul ting from greater netabolic stabi

m%%ﬁpevqrfﬁe RgEnRands b iRl (i) by taﬁatme%‘uw&ua@@ea@@“ate
redRHY AGETERLUGH a8 diboRETRCE: lithiBdh Aempieh @yaReE infa 88BNt such as

I-?gg%nnglteegtgg?erlnggr%?upe g&(lzhl S |88b°8| lC%%p%S socl)'lfnngc’ml?la (iii) may be
converted to a protected derivative (iv), where P represents a suitable protecting
group such as t-butyloxy carbonyl (BOC), for example by treatment with bis(1,1-
dimethylethyl) dicarbonate in the presence of a base such as triethylamine in a
suitable solvent such as dichloromethane (DCM). Compounds of formula (iv) may be
converted into compounds of formula (v) by treatment with a suitable cyanide source
such as zinc cyanide in the presence of a catalyst such as tetrakistriphenylphosphine
palladium (0) in a suitable solvent such as dimethylformamide (DMF) at an elevated
temperature such as 80 °C. Compounds of formula (v) may be converted into
compounds of formula (vi) by treatment with hydroxylamine hydrochloride and an
appropriate base, such as sodium bicarbonate, in a solvent such as methanol or

ethanol at an elevated temperature such as 60 °C. Compounds of formula (vi) may
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(1) and follow ng of this invention can generally be
prepared by carrying out the procedures disclosed in
wo b@oBsitesres and/ or in the Exanpl es bel ow, by PCT/EP2008/067965
substituting a readily avail abl e isotopically | abel | ed

be! (%’}‘?/E%d w% C trﬂ)%pﬂéjss%t %t ?al 8%’1) )?ow ﬁt‘tjenrt%%ent(iartgcgﬁyﬁ‘c acid

aspec i's’inven des processes
chtmrldpa)f fnrnnoia (ifi) ia tbeppsence offa basemuca gsl thieth@amirreointaesuitable

soEAGTSS s S5 3P S RATERNBRSOS g g
terRperatlrdy thee atseldemedltbmdetammszrmdhaasé [TR20eXEeptidt ¢cradride’ of
forjé'rﬁh F(Llllf% rﬁerleallygdaglﬁllla(lj%rl%s al gﬁobé fpre%e(t:l)((%gmt?(grﬁ the
coBet;mndlng&mp()/luh U$ cmﬁvehbormhlmzea(ns)Altdtnaitvelg{rc&)mpounds of formula
(wg?%yeo{]féeo%k/%l)(eoa gdo%ﬁ %&Jn% O%BB;% @{)et&ﬁ?eea%ngi()trvathng IZ,[g%oxyllc
acl\zhnflfcnnnﬂdl (Wihianths resehed vea sui(a’b(l]i)@)tldeli&(tﬁlm)g agent such as 1-(3-
ol Blon R SBTLES i aRLr Segily ooy =

hydtgxyt&btzetruazd)lel(lt-l@Bé"mtrha awtab@r $ol\ltnutt glicmag PMFe Siuph eeactions are
SR Sl e PR BUALB S50, gy, e o
(vigoEPACGnarsl BOB! @revstirged fdria) pdriodt ofetiherahtoon témevature prior to
<o TRy GRS PAENTAL ol RO o B
mal by abmeried rimercmpoendsiohfoasuld0xPIYy tré€atmeotimits ao$uitable acid,
ty%c%llplt ﬁto%écj(exlc %%pévﬁr hfo‘?%:\ﬁ%r eglcuﬁﬁ 4 &th%lg qg\?ant such as 1,4-

at1ve s a su
dlqmaoe eﬁonnrg)ugds;@p fgomch &9 ntaybb& ybrmeyted amtbmwydpo@m{:))f formula

(X'&Q‘{é’aﬁ F wm{ Q%glﬁ@te n%Aentt g%(l rJese errgt‘I ngagé QXJCA as

ona e¥i'n g sSuc
cesiumetdrhoraate m*ealsnlvanssuchaetsl lI\/EEOtbrvamtormmehSash I‘eaCtlonS may be

ca |e%h$lﬁraqrﬁé\}é?éﬁet mture oggc}p Qf 'Ifh%r %&Igtgt&' é@en@}’xi) are

converte o 'conp ormrul a
typicadigit coenmengietii avasdablea@t enayyaai prepsedr osing ugthndesd zinathods.

Cc%%e[?o:ﬂjingg ot B)Irrtbtpen(g{ erﬁ%)? % C8I1ve?t %t léé}?’ttawoéb%o%ﬁds of Eormttla )
whendin@is such as d| nmet hylforrram de (DVMF) at an el evated

LT
NR

3
(@) and Rj represents (CH,);4CO,H by treatment with a base such as

aqueous sodium hydroxide in an alcoholic solvent such as ethanol or methanol. A
co-solvent, such as THF, may be added to aid dissolution. The hydrolysis reaction
may be carried out at room temperature or at an elevated temperature such as 50-80
°C. Alternatively, this transformation may be carried out using solid sodium hydroxide
in ethanol in a microwave reactor at a temperature such as 100 °C or where R=t-
butyl, with trifluoroacetic acid (TFA) or HCI.

Compounds of formula (I) wherein R; and R4 are both hydrogen, B is
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tenperature such as 80 0C. Conpounds of fornmula (v)

may be converted into conpounds of fornmula (vi) by
woe@ansEeet W th hydroxyl am ne hydrochl ori de anPiCEEP2008/067965

appropriate base, such as sodi um bi carbonate, in a

sol vent such as nethanol or ethanol at an el evated
ure such as 60 0C. Conpounds of formula (vi)
ofiverted into conpounds of formula (ix) by
t with a carboxylic acid chloride of formula
3n the presence of a base such as triethylam ne
in @a)suitabl e sol vent such as DMF. Such reacti ons are

R LIS, Rt A reat g Rimue Tl ane e Sifcinzgle moiety

is 3@8-heE 10 A tsbrehtapind@sicof atf pusivh & rayy blitdrnathvelyedd frepared by
e or may be prepared fromthe

commer ci al | vail a

th%ﬁ’r“rtee@b%%‘?%ﬁasé‘gﬁﬂ’e%i i) by conventional neans.
Al ternatively conmpounds of fornula (vi) may be
converted into conpounds_qgf formula (ix) by treatnent
with a carboxylic acid oﬁ}ﬁg}%ém(v&oh in the
presence of a suitable am de coumgPagent such as

1- (3- di;met hyl anmi nopropyl ) - N\t bodi i e
hydr sehhqride (B9AC) .arw %_G)
( HOBT) @ a suitmsl e sol t sdch as DWF. ch

reactionsxare typically cagpied out at el évat®d

ically, the aC|d

(VII IEDAC nd t estlrred or a_periqd of tine
%)e%m—t e athﬁ?3 or .16 addjtilon io(fg—t conpound

of #ormul a . 'borrp undsrekiof or N x) Yk Wher e

P=BCC, may b con\Vérted into conp ds @b formula (x)

by treatnment w a suitable '. typically

trifluoroacetic id or hydorlc acid in a

sui tabl e sol v@n Rsuch as 1,9 | oxane. Conpounds of

f or muisanofux) 8 be converté‘%l nto conmpounds of fornul a

(xii)y by trea with an ating agent (xi) in
t he pi&Esence nbase suc ‘esi um carbonate in a
sol vent such as«DVE or acetonitri®:°8uch reacti ons
may be carried out at elevated tenperature, such as 70

Th% Comrﬂgrc%llly%lvg] ablqq @%g%nd %)Tg*&rgglra g,xu% !)Jz )éonverted into the

commercialty ava
costpanidr af ftEmhbdQ(w)berpmmmmfwnfnohm:baylammle) hmxy)cﬂderlde as

de\%ﬁe}ég{ih%%h%@@l £ LbARsiG P BPRA EIRi it RbMEbands! df formula (xiv)
may be converted into compounds of formula (xv) by treatment with a carboxylic acid
chloride of formula (viii) in the presence of a base such as triethylamine as described
in Scheme 1 for conversion of (vi) to (ix). Compounds of formula (xv) may be
converted into compounds of formula (xvi) by treatment with an appropriate base
such as n-butyl lithium followed by allyl bromide in a solvent such as THF at reduced
temperatures such as -78 °C. Compounds of formula (xvi) may be converted to
compounds of formula (xvii) by treatment with ozone in a suitable solvent such as
DCM, at a reduced temperature such as -78°C followed by reduction using a suitable
reducing agent such as borane — dimethyl sulphide complex in a suitable solvent
such as THF. Compounds of formula (xvii) may be converted into compounds of

formula (ix), typically by cyclisation under Mitsunobu conditions for example using
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(a) and R3 represents (CH2)lI - CO2H by treatnent wth
a base such as aqueous sodi um hydroxi de in an
wa@b@olsl7e® sol vent such as ethanol or nethanol PCEXEP2008/067965
co-sol vent, such as THF, nay be added to aid
hy I S C
dug(tﬂ%g;%}[l roglr(ﬁ]rtbé eétrea ulrg\e oa{rn%a{rﬁ)ﬁgrwe(f n@é%tﬂ?e %ﬂegaabe solvent
sushicas @@%Ofo&ﬁ)NélﬁbyAértoerpmtlomebﬁ/a $uitiablet pla)tmﬁlog rmt)lupormn the
rr| U
beg?%ze?)me nitroge mSLgc:ﬁo I§%B %gc' g?scr|b§§ gn 'ﬂgnn% ei g r ggvesralgﬂ of (iii)
to &g). Co6hpdGnde ofvibrenda Bxd)bodyybe comvlerted to Edroprupds ef focmalai (b as

5 de&&rﬁfa‘eb |r9rcr{_elr%%1 P?o ener}gé 85?%}?5 rr_;'\%jlta\an %@gﬁh%rs f%ﬁlaa@l

and A are as deflned in formula (1) and the oxadi azol e
19 th [ :
o eflahyiitn Mk Be aRb I b e RO AR AT I B vl
il rated in Schenme 2. The comrercially avail abl e
mpouk®,of formula (xiii) may be converted into the
corrpou d of formula (xiv) by treatnment with
NRam ne hydrochl ori de as described in Schene 1
form}onvery on of (v) to (vi). The conpounds of
forMul a (xiv) may be converted into conpounds of
R rroH, 5. COWI, RY R,I RatAg A arei dshdedineairbfoxiyliac( asxicept that R, is

10 nc e, S5t et fya i el Brinl ar R DG HATS hloro

bremoveiogbon of (vi) to (ix). Conpounds of formula (xv)
may be converted into conpounds of formula (xvi) by
treatment with an appropriate base such as n-butyl
lithiumfoll owed by ally$cHehtsdde in a sol vent such as
THF at reduced tenperatures such as -78 C. Conpounds
of fermula (XVI) nay converted to cofrpounds of
‘ ot (RoPM™ R sfent Wkh 0zg » a suitable

nt a reducedTte rature such as
/78C foI | oIy 1€ Gl r'in using a sUit &bike reducing
agen? 'such as borane - di met hyl sul pH’8e conplex in a
smtabl e ;sol vent such as THF. Corrpo.l.gnds of formyl a P
(xcwl Eﬁy gedg%%ﬁrﬁf\ﬁ nt g*®conp of profegie ull i:(}h,\z
(Tx) thL@)ﬁd un ¢, sunobu />R
condl ttons for exanpl e Usi ﬁgdl i sopr opyl HO

azodi car bexyl ate (DI AD) and tripheny) phosphine in &
sui tabl e sol vent

COCI

P
(viii)
N2 P2 uHon R
CF,SO. e
( 2)2 ﬁ:(\ C(\ O_K
R, catalyst NG R Base HN"EN R,
OH (xxix)

(xxvi) (xxvi) (xxviii) R,

R,
R2 3 N/(CHz)AcozR R2

H )L —(CH,),_COH
}\ HalCH,), _COR X oI R, )l
. o~ R, (i) NON Acid orBase | A o7 R,

0 __nodorbase N

- o N _— 1)
0 Base o
R1

1 5 (xxx) R, (xxxi) R,

Compounds of formula (xviii) which are either commercially available (e.g. Aldrich) or

prepared using standard methods, may be converted into compounds of formula
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such as DCM foll owed by encorporation of a suitable
protecting group on the benzazepi ne nitrogen, such as
w®a09/0sr25lescri bed in Schene 1 for conversi on PET/EP200§/067965
to (iv). Conpounds of formula (ixa) nmay be converted

(x%)gtry‘f)fg:gﬁgw ‘rjeséc%n {gvﬂl? %rg&eg{eh e%an%‘?a%ﬁ%,g%%n\&rger% ?}'?g&eg‘?nats a

sion o 0 ceftaln co or
suitable Qetectng groupi stichrey BOCyusedet dipueplar eooditipoundiag, for

ook SIS BB, [0 b SR ol e
CdninatunB® of formata k) miap bebronmertat intodampdrinds ddilféryduld Eai) and
, L, - , | i I :
o SRIPLE BN b5 B8 s BBl AV s
Cdngrambis, of farmiuiad) (xshincdy be alsei tteheonvedatrentoicahippunds of formula
LB SRR o Dl B B0 S G P e
sutio rasBRCx Cpmpbypdsc el foymbla (xeigohayw bevdonkeréedoindd ecmpadunds of

forﬁt@e%a gg%llﬁnnﬂ)f?regf%é(r?t \)(Q%erg@ g@?&%ﬁg Srgg%ﬁr%@ &ﬁgrlghglpéheas lithium

group’'su under
alwoindimt hydhrisleusianpw feorpeestamepdehRisAielamd 5°C, in a solvent such as

T%itﬁgneg%l/&nﬁstﬁgitgr% érr'.l\ fre %’rj é&% ffe ?ooby eEt Cg)H{:p% Ads Eﬁﬁ)'rmula
npounds™ o ornula Exx) nmay be” converte IN5t'o
(xdignpay he sooverfedlr toudoanoxirdg obfedmular (xkixx by Yrebiyment edthree hewis

. . v ‘ . ti d
aod o 38 oror HBFRMe ¥ BIMRIERRR I (3T )y e
Cazunbe otiomrga thedv)inmaydbeccoryededi® @ protemterideivative (xxv)bwhere
h ' ' i at I t t
. 5a0 s { laTRRAREIR, o0 Bl Vel Bl S, oo
dekorhedl i SCherne ) foesonersmorny ¢iit todiv). rtammounge ohidsmalh (xxv) may
; e ¢ ¢ i . .
boy oflRstaabld cBROLER BRI (il SLRRET RO Bimept , win
trifluovornhethpessatphoeicsargtydade bel amwapboQiate nsavesd | sueht ass pygtidine.

Cxpeliiog! BEELER PP Do RETRSIALHE ol SN0y o
treatmepd umiitisa ediitabter epanle(suxh\ap Zne ¢yaeierie the piesénce dfewndagalyst
such as tetrakistriphenylphosphine palladium (0) in a suitable solvent such as DMF.
Compounds of formula (xxvii) may be converted into compounds of formula (l) using
methods analogous to those described for conversion of compounds of formula (v) to

certain compounds of formula (1) (Scheme 1)
An alternative route to intermediate (xxvii) where the cyano group is in the 9 position
and P, represents a suitable protecting group such as BOC, and R, and R, are

hydrogen (represented by formula (xxviia) is illustrated in Scheme 4

Scheme 4
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acid such as boron tribrom de or a strong acid such as
HBr. Conpounds of fornula (xxiv) nmay be converted to a
w@e@vmsi7esl derivative (xxv), where P2 represenPGI/BP2008/067965
suitabl e protecting group such as t-butyl oxy carbonyl
(BOC),, as descrihgd in Schene 1 forgconverspon of

(Lii) to (iv)g Clopoupde of-Yorgul al (xxyy~rfay be

con eﬂéﬁmg ounels—ef—f—eﬁrru (xx¥i) by

treat#Aentt AP h k& | vorReee fiethesul poni ¢ anhydride in

an appropriate s&r¥Pent such as pyri driwe. Conpounds of »,

formula (xxyi) may converted inte,conp S 0 N
P o aBr(x)gvi' N/by/c?fea/ttsmam Wi as itﬁﬁ%@gc.ya )
such as ﬁ(ﬂ/a}ni de in the pre of awgatal ysf ©
such as t ki stri phenyl phosphi sie pal | adi um (0) 'n a
sui tabl e sglyent such as DMF. Conpginds of for mul axwia)

Th(ax(?ﬁhh;idm?ﬁ)f meuﬁ@lromn)t mdyitfé: ﬁ)m@ng@mdsrg@go?pbmﬂ af fornhula
us) ne 0 anal O us ose SCri ped .1or . .

Copiney TEBEE B mPa e Ay g ok na0etun dhleride in an
appepaatenstivedit shien BT With b&sthenende) réuxaldoaipdahds/ 6f formula

route to internmediate (xxvii re the cyano grou S .
oo ey S Bariergn g coppsuishetiirgul Gafbh e TeaiRnl Sitn
etrﬁin‘gta@rﬂﬁé Ngh gltrwppﬁes@g\cegsOBO@, rléﬂ@c(iﬂfg _%gér)ltR{‘SLﬁhe as sodium
. rogen epre ent e Yy rmul a XXVII a S
t”?rqvelt% ?@P%'dﬁn ROHAdE @{;ﬁgﬁw'%((mx)) ”@Yx&?@i gonveRGhalp 2
ordibeted @@ﬁwng (m‘xv]z, wmél R, tepreddnis ﬂguite{lﬁe ﬁﬂﬁéldﬁt Pg @_ﬂ%dﬁ)"ﬁ&h as

€ conpaounga, o or a ( XXXI 1,1 . ~eat.nen W
Bé&@éf%ﬁsﬁﬁ?%lﬁ‘y%@%wo% g%"&ﬁ%‘%’? &'My@h@r Campppndg,of formula
(xﬁ@?fn@p rtieaioav@tﬁo\éiam (%cﬁ'lwf una|§ ofl fdrmWlat (Rxotv atybiagliy lweéyctlisation

re Ux. npounds ofr, or nul a XXX 11 e conver
it Winebo caadigrs SegnIPhetanals Sieapian] Bachrertoibtd, (BAD)
anatthpméiywmbfwri@iri B%ugétﬂ§ﬁﬁrdv@nlg§,uoﬁ C@éﬁafuei (ﬂj)@n’@f@@ifﬁﬂs Sﬂfaﬁnula

as. sodium tri acef oxyborohyari de nmpoun., 0 r a
(P11 DRt e COBOR 0T foBT B, GMGL Py VeeDEH with o
sultabi& VoyaniBescurE® JueRT &S eitics cparidd taablesdabed a6t S&teme 1 for
8rou.p S%ﬂta? BCI: as Qescrl bed in Scheme 1 for
Cogrvar & 1)) to (iv). Conmpounds of formula (xxxv)
may be converted into conmpounds of formula (xxxvi),

orle/RIuteAlvhi¥h ey Bl 4! 8bare compounds of formula (1), wherein Ry, Ry,

R4 and A are as described in formula (l), R; represents (CH,),4CO,H and B is

R4
NR,

(c)
is illustrated in Scheme 5. R is alkyl (for example ethyl, t-butyl) and Hal is chloro,

bromo or iodo.

Scheme 5
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under M tsunobu conditions using, for exanple
di i sopropyl azodi carboxyl ate (DI AD) and

wao pioplogaTgs phosphi ne in a suitable sol vent suchPEEERdPS8/067965
Compounds of fornula (xxxvi) nay be converted into
compounds of fornula (xxviia) by treat men ith a
sui tabl e cyani de sgurce such as zjng %Cyan as

cndes '4bed in Schemé®y for ,gonver of (¥ e (v).

g white®t be. Used to prel arem)con‘p(m s of
et RA-ed4 and—A—are as dsoC

;U
&=
O
=
o]
]

D
@),
@D
p
}
—
(7]
o
=
5
g
I
o]
>
o

df s |IIustrated |rf89<hferre 5. Ris alkyl (fdr

(xxxix)

exanple ethyl, t-butyl) and is chloro, brono or

iodo. S e SCanounds of f Ia (xxxvii) for

exanpl eby t he CR/ano % in the 7 position

( repareoRfeN exangf@ 5 t e 1 thod Rlescribed in

M&ma¢ FOy Jm#mﬁ»ﬁ Ve di dmmsnx

(2007), 50(21 507@4 5089), may be Pt +Red

conpounds ofR, a (1) using neﬁhods anal ogous to

t hose descrlbed for the conversion o conpounds of

formul to certain conmpounds of formula (I)

(Schene Al'l publications, including but not limted

La_patenﬁs)a d patent applications, cited in this

sPAd fi cat NG| erein incorporated by reference as

i f each indi al NpHPi€atti on were specifically and

i ndi vi dual | yR,l ndicated to be incorporated by reference
Cdmagcinds aé forrauleg odkuil )| fpr seamblerWIhereB'ymhe‘ oj/ér@v\gnmgp is in the 7

scriptions andExrrpIes | 1 us t e n
PoSFO8 JhiSBAda b RoaR: I e shr Serelfe b NG B et at
Jogmatrsf Mgdieinati d)rhergBIayTSZOO?), 50(21), 5076-5089), may be converted into
compounds of formula (l) using methods analogous to those described for the

conversion of compounds of formula (v) to certain compounds of formula (l) (Scheme

1)

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

reference herein as though fully set forth.

The following Descriptions and Examples illustrate the preparation of compounds of

the invention.

Abbreviations:

g- grams

mg — milligrams

ml — millilitres

ul — microlitres

BOC,0 - bis(1,1-dimethylethyl) dicarbonate
MeCN — acetonitrile
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m - ml
, 1-di net

WO 2008Eedl Et OH - et hanol Et 20 - di et hyl

et hyl acetate DCM - dichl oronmet hane DI AD - dii sopr opyl

Mg

EtGpdrochl

lilitres ul - mcrolitres BOC20 -

bi s(1

hyl et hyl ) di carbonate MeCN - acetonitril eMeOH

et hePCEEPYN08/067965

l?wg’%(tﬁln%le DI PEA - diisopropyl ethyl am ne DVE -
net hyl oxy) et hane DMF - N, N-di net hyl f or mam de
EtOMSO - diettetrioly/| sul phoxi de O 6DVSO-  deut er at ed

Kmet hyl syl i de EDAC -
Et%?(‘s- D ne“‘éj‘?%wgmeﬁopr opyl ) - N - et hyl car bodi i mi de

@thyllecERE -

D(ﬂ@(ﬁ' D ”Eoﬁ%ég@'s@%%opyl )- N -ethyl carbodi i m de

dr ochl

oril

DIAD(-3- Di neliibodrapsl apqdicpplhdiyldte - et hyl car bodi i mi de

D|B¥Q\r_00h|

| Sopropyla

deut er at ed net hanol

%ﬁi%%ogﬁé}f@i{@%% - Hydroxybenzotri azoI’\ESI _PA -

DME ehl or osh@bistmethgdexypgthdne Tri phenyl phosphi ne PyBOP -
%ﬂl-dir%é%g@‘o%%hﬁéeoy”m I di nophosphoni um

pgenzotri

exaf | uor dphosp

DNMBOH uor
deDMSO-
EDAC -

EDC -

EDCI -

e
aliroethylsulpcoxdde
deuterated dimethylsulphoxide

tetrahydrof uran TFA -

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

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

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

HOBT/HOBt — Hydroxybenzotriazole

IPA —
MeQOD —
NCS -
PPh; —
PyBOP —
THF —
TFA -
dba —
RT -
°Gc_

M —

H—

S —

d-—

t—

q-
MHz -
MeOD —
LCMS —
LC/MS —
MS —

isopropylalcohol
deuterated methanol
N-chlorosuccinimide

Triphenylphosphine

Benzotriazol-1-yl-oxytripyrrolidinophosphonium hexafluorophosphate

tetrahydrofuran

trifluoroacetic acid

dibenzylidene acetone

room temperature

degrees Celsius

Molar

proton

singlet

doublet

triplet

quartet

megahertz

deuterated methanol

Liquid Chromatography Mass Spectrometry
Liquid Chromatography Mass Spectrometry

mass spectrometry
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dba - di benzylidene acetone RT - roomtenperature 0C -

degrees Celsius M- Mlar H- proton s - singlet d -
waolowblogt72s - triplet g - quartet MHz - negaher PQT/ERIODB/067965

deut erated nmet hanol LCMS - Liquid Chronatography Mass

pectro - Liquid Chromat ography Mass
E pectroﬁlé%mkgaysrmss spectronetryES - El ectrospray

MIAH+ - nmagsassaon + HH VDAP - nmass directed aut omat ed
paratiye | quj r raph - urated SCX
MBAGER! & s diief IR R0ARIVe flig coroRBIOANEY |
sathem st rysaeatedon The net hods descri bed bel ow are
jven for_j.llustrat.i [ i, nt diates in the
SR Eon a1l By Bl B BHRRO B maA R 2P D e

been prepared fromthe specific batches descri bed.

[ -| 0do- 2, 3,4, 5-tetrahydro-1
G%eggg‘%%@a{ggﬁ%ﬁgtl&?one 7- Ami no-2, 3,4, 5-tetrahydro-1
Thie-fBetheds despibed betome alenaiyero éor pluespratiesd parposkes ¢ intdyanddiates in
the preparation of the examples may not necessarily have been prepared from the

specific batches described.

Preparation 1
7-lodo-2,3,4,5-tetrahydro-1H-2-benzazepin-1-one
|

N
O

7-Amino-2,3,4,5-tetrahydro-1H-2-benzazepin-1-one (may be prepared as described
in : Preparation of benzazepinylpyrrolidonylsulfonamides as Factor Xa inhibitors;
W02007059952) (500mg, 2.84 mmol) and triiodomethane (2234 mg, 5.67 mmol)
were dissolved in THF (100ml). Then 1,1-dimethylethyl nitrite (0.675 ml, 5.67 mmol)
dissolved in THF (20ml) was added drop-wise over 20 minutes and the resultant
solution stirred for 1 hour. The mixture was heated at 50 °C for 30 minutes. Most of
the solvent was removed by evaporation and the crude subjected to biotage
chromatography (EtOAc/hexane 3:1) to yield the title compound (550 mg) as a pale
yellow solid. MS (ES) C1oH10INO requires 287: found 287.8 (M+H)".

Preparation 2
7-lodo-2,3,4,5-tetrahydro-1H-2-benzazepine

N
H

7-lodo-2,3,4,5-tetrahydro-1H-2-benzazepin-1-one (Preparation 1) (550mg, 1.916
mmol) was dissolved in dry THF (70 ml) and treated with borane-THF complex (1M)

(11.49 ml, 11.49 mmol) and heated at reflux for 4 hours. Then the reaction was left
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in : Preparation of

benzazepi nyl pyrrolidonyl sul fonam des as Factor Xa
WO pdwpjosd7es s; WO2007059952) (500ng, 2.84 mmol ) BOMEP2008/067965

triiodomet hane (2234 ng, 5.67 nmol) were dissolved in

sl A B RSB L B0 Pl

rezmtlen h26tedi at nefix tem del’atuee farsufutthert2 bolrs tand 1B0stinuteedMVéibianol

T ' . 5 3 . .
War% car?@lly aag%({nt g%cy%ds %aé:n{) V\r%)gthrreeorr%]\%er agtlon \%as stirred until
flzangptzupaed OrhearfiN Hﬁé(aqb (Afenlpwbs eartfedly bdddal mr&qewise and, after

ﬂz%“,a;% SRR SLEERy i, 5 h 2 e

on@ ro&jdO bdOucte e meacti2B fixfuceimds 283le8 dritviter was added (20ml).

ﬁf&gﬁ ALy Wl légh?% (WL, FIPAC {403, BAYied with 2 N NaOH(aq) and
exﬂfad:tedi @Atﬁ E:%OA;: BB0anal). ernle)EiOAc layidr Rxab elnedmeqm amh&drone MgSO,4 and

SSOLV
evéf&g%ﬁ.ﬁ%r%@rn% il R oG BT Re  R B3 ERL ppa
rediMes (273: foud®21d (M{IJ-l) 49 nmol ) and heated at reflux for

4 hours. Then the reaction was |eftstandi ng overnight.
Addi ti onal borane-THF conplex ( 1M 2 m) was added
Praparatibe 3r eacti on heated at reflux tenperature for a
S . G
R e S s
stirred until fizzing stepped. Then 2N HCl (aq) (20m)
was carefully added p i S€yan after fizzing
had subsided, the s \é 75 0C for 30
m nutes. LC/ M5 showed\ané maj org uct. The reaction
m xture was cool ed and water vvas added (20m ). The
7- Iwﬁ&ﬂu&@ﬂa@hmdshﬁd-memhaz&m (Rréparajion k?as(i46®reg Wicgh @mol)

Walg N@r vvas "ari ed?gg@ﬁcér%ﬂtrgétbﬁ \Ebgoggé é@%éﬂfé’?g%mo')
folgamekid)ytthethvllarrtlnae(OoftﬁinmUrﬁoB mowvgjfhaseaactlmlmlﬁuwwsistlrw at
R'I( 1%%30 %IR[HG&%_?/Q’S&S%%‘WGHQ t%ﬁyl%geﬁ?']r ﬁr%{ﬁg %%4e£%@was washed with

Preparation
0.5M |Hfd @2ami3, st HNaH§IQ 4 Agnil) odritd- e @nbydreys MgSQ- @ad leyagdrated

to %%Idﬂhé :ﬂg? F%rné(%@df’(gégh{éﬁm{ % 60%5)10 rlgkfs)lpw @ZS%R‘EQ%OI NO, requires

373; found 318 (M+H-56)".

Preparation 4
1,1-Dimethylethyl 7-cyano-1,3,4,5-tetrahydro-2H-2-benzazepine-2-carboxylate

NC~<;Q \EO\K

1,1-Dimethylethyl-7-iodo-1,3,4,5-tetrahydro-2H-2-benzazepine-2-carboxylate

(Preparation 3) (650mg, 1.742 mmol), zinc(ll)cyanide (123 mg, 1.045 mmol) and
tetrakis(triphenylphosphine)palladium(0) (201 mg, 0.174 mmol) were stirred in dry
DMF at 80 °C for 45 minutes. EtOAc (100ml) was added to the cooled reaction
before washing with water (2x70ml) and brine (100ml). The EtOAc layer was dried
over anhydrous MgSQO, and evaporated. TLC (EtOAc/hexane 1:3) showed 2 spots,
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was di ssolved in DCM (30m ) and treated wi th BOC20
(0.459 m, 1.977 mmol) followed by triethylam ne

w@ 004580724 , 3. 30 mmol ). The reaction m xture WAST/EP2008/067965
stirred at RT for 30 mnutes. LC/MS showed one maj or

onf M e B R TG 87 "Bl e alteg 5 bbreae

cheonagiograpleyd (EOA/ledxdne he3) |ankjetreo|m@mi§F(§iﬁm vwgs) imtad. On

| Qurl Qi E reqg
VBRI T8 Racigmatfind Wab, BETNERIEN o &M bRl vy €9
CidHsNZhoretuis 272etouat AT @MHMEB)ENZ az epi ne’\ car boxyl ate
1, 1-Di met hyl et hyl - 7-i odo- 1
, 3,4, 5-tetrahydro- 2H 2- benzazepi ne- 2- car boxyl at e
é&naganétl on 3) (650nmg, 1.742 mol), zinc(ll)cyanide

/1045
fbﬁ% a@s |phergﬁ¥%10$8%m %"ﬁ'"%la‘ etrr'?flb 3(42%'1etﬁagh,ydr°'2H'2'
be@zamlmmﬁ+cprb®ty®tet| rred in dry DMF at 80 OC for 45

m nutes. EtOAc (100m ) was added to the cool ed

reacti on before washing with water (2x70m ) and brine
(100m ). The Et ONON ayey |\Ae/d3 er anhydrous
MySO4 and evapor at eg— (EtOAclh hexwe 1:3) showed 2
spots,one with a ngry h RF. TRe crude product was

subj ected to bi otage chronmat ography (Et QAc/ hexane 1:3)
1, &Rimethgelhgher RF-gyp0o-1vias Sitslodhyd ed2H-@rbamzazrpingt-2-oarbokdate

Pl AR T8 80 ST TP LIERS, 5.2
mragly @i slodgin bicarPeregie (&0 g, 643 mmah) werergrispetdgd in ethanol (15
- My - 1. Bt . -
e e S
LC/MEy slmaverd a single major product. Inorganics were removed by filtration,
Wa(sﬁrné \g?lgtwlitgﬁ'fbf V\?%Célg,'D%l\w ;@%%R/'e ﬁﬁpfé@[ﬁ)ﬁ%ﬁlﬁb&ct Solvent
evawratwhyleldedie V(hzlz$0h@ Trisuratiomyish pthendawoitiedite compound (320
. ded i
ag(giéw?ti%zﬁs)@én Irsetgl?’?’?efg té%qggg@ o?pgnhgurlsn The
reaction mxture was |eft standing overnight. LC M5

Prap nd Single major product. |norganics were renoved

tion,
3-Chloro-4-[(1 methylethyl)oxy]benzmc acid

0
Cl
A
Propan-2-ol (2.45 ml) and PPh; (1.18 g) were dissolved in THF (30 ml), cooled to 0
°C, treated with methyl 3-chloro-4-hydroxybenzoate (6.00 g) followed by the drop-

wise addition of DIAD (9.44 ml) and stirred at RT overnight. The reaction mixture was
then evaporated and purified on silica cartridges (4 x 100 g), eluting with a 0 to 40 %
mixture of EtOAc in pentane to give the crude product (7.00 g) as a colourless oil.
This was dissolved in MeOH (30 ml) and 2 M aqueous NaOH (30 ml) and stirred at
RT for a weekend. The reaction mixture was then evaporated and re-dissolved in
H,O. This solution was washed with Et,O, acidified to pH = 1 and extracted with
Et,O. These latter exiracts were dried over anhydrous MgSQ,, filtered and
evaporated to give the title compound (4.16 g) as a white solid. H (MeOD, 400MHz):

31



10

15

20

25

30

washing well with 10% MeOH DCM to di ssol ve any

preci pitated product. Sol vent evaporation yielded a
wobiwesees i d. Trituration with ether gave the PCT/EPR2008/067965

conpound (320 ng). Ms (ES) C16H23N3(13 requi res 305;

1:27()@? Qﬁ (qwkg?tﬁ% ?gjﬁs’i\ ﬁ] bengo'_l| Cd)aglgg (1H, s). MS (ES):
1Hﬂ@3§€\l®32emlure@2145fonhc) 28RMFPR3 (1 .18 g) were
di ssolved in THF (30 mM), cooled to O OC, treated with
met hyl 3-chl or o- 4- hydr oxybenzoate (6.00 g) foll owed by
Preparatioogw se addition of DI AD (9.44 M) and stirred at

t of
1 CRIRE R 758 O BT R S 28R Rl
3-y))-13,45Fetrahytido ZHa2-beozazepineER-Cixboxylatent ane to gi ve
the crude product (7.00 g) as a loyless oil. This
was di ssolved in OH (30 M) and WI aqueous NaCOH (30
a d. oThe reaction

m) and stirred at @
l e-djéssol ved in H20

m xture was then evap t et
This solution was wa%hed with Et20, acidified to pH =

3- éhléfbd4 ﬂxtnﬁéﬁylsmywyrbeﬁ&&Qacﬁhmspelrraﬁdnes) erpr gt 6.49% rn@mol)

ri ed over anhydrous rl\ég) and evapor at ed t
Efb@ VB % me. 91559@%'%@6@ BT (9mg) 0a5§9anwali)ﬁﬂ@r%6|8§a'vedm dry

Dl\mﬁ/E‘% 49ﬁ>)M'|Zz3nd1 3s7t|rKe6H fgr) 51 7%1l|_|r{utéé'| Sﬂwgm(:)ﬁﬁéthylgth}ﬁ 7-
S

[hxﬁ@mfm'@a@fn@e)m@awi ﬂ@ég %i@trahr@mr?d* -g-bgnzagepine:2- %arboxy'ate

(P%p@ﬁbﬁ‘lbﬁtﬂ) ‘?TBO?’ngl oladd RS Byded and the mixture stirred for 1 hour,
{9 -4-[ (1- et hyl et hyl) m phenyl } -1, 2, 4- oxa
heategij 0 °C for 2 hours then left standlng overnlg The reactlon was heated at

903Yiot akiudndh Pnb@t I Bl Go @asb@dh?e@zm fhe- raa&@h herenbatith

saf. Ak ala ) em@gva?{get z%r@"xy B Prvaeyer aphydouy oSO,

ang- &&PHorateh) o tHé ls‘lgﬁérnt( %e”&ud@ c5I88bt'§méH)wﬁ\§rs‘€lbjected biotage
di ssol ved in dr m) and stirred fo n_nut es.

chiomategiaah (IR xayte t fhx/tar%\s@y%% GENE ﬁP'ﬁB')'Er?étQHyT']‘Q qil'slowly

began 4o Ssdiiiy YRt abl‘a?'vﬂ@tﬁz\ﬁéﬁmsﬂlﬁt ZT&QFahg%Wlﬂ]t Bther/hexane
Pre@arauon 5) (150ng, 0.491 ‘'mvol) was added and the

petltget qqrrp%mfj c£|?>8 1“990@35(3 white solid after f||trat|on A further batch
(30mg) precipitated out of the solution slowly. 8H (400 MHz, dsDMSO) 1.31 (9H, s),

1.36 (6H, d), 1.69 (2H, m), 3.06 (2H, m), 3.65 (2H, m), 4.44 (2H, s), 4.84-4.94 (1H,
m), 7.38-7.46 (2H, m), 7.84-7.91 (2H, m), 8.11 (1H, dd), 8.18 (1H, d).

Preparation 8
1,1-Dimethylethyl [7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-
3-yl)-1,3,4,5-tetrahydro-2H-2-benzazepin-2-yl]acetate

Loadd T

7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-tetrahydro-
1H-2-benzazepine (Example 1) (60mg, 0.143 mmol) and caesium carbonate (140
mg, 0.428 mmol) were stirred in dry DMF (5 ml) and treated with tert-butyl

bromoacetate (0.032 ml, 0.214 mmol). The mixture was stirred at RT for 1.5 hours.
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heated at 90 OC for 2 hours then left standing
overnight. The reaction was heated at 90 OC for a
wo cooviogr728 hours. Et QAc (50m ) was added and tPEI/EP2008/067965
reacti on washed with sat. NaHCO3 (aq) (50m ) and water
Et&)g\xggépn%) aRSf e(? (2(5%' "} rgv?(rjed'l"_nn(yﬂ{eo%&tdvg%B?Q%itthater (3x
evapor ation o Vén Re” Crude orl ai ned was
60subgrat bek MMI}aglrymgramaaowom@ingEOQ%ﬁrmmanmtian 4j solgent
yle?dovdg Oqloge?r oI L?}Ir(ﬁ%g ?WL@%S I'thee \Iclgll)e( v?agols%@%\é{e\é *?g ggi%tage
chﬁ'annatugraphp(Et@lﬁtcl’hee}arimeﬁﬂble(xgwe the elltlelee:dmpbend (@9neg) as a clear,

cof SRR M T ey e o A g e G on

slowy. dH (400 |sz d6DI\/SO) 1.31 (9H, s), 1.36 (6H,
aliof$ (2H M, 3. 06 (2H, m, 3.65 (2H m), 4.44
, =~ 4.84-4.94 ( 1H, nm), 7.38-7.46 (2H m,
1,17-D@nethyBthyl2 H (543 -cypanb-4-[(( -raéthy Bdh yl) dXylghenyI}H , 2 dyaxadiazol-

IR P re: ’zk-%%ﬁﬂ‘%hﬁf h?ﬁﬁrltﬁm‘%y"’f bhenyl }-1,2, 4- ox

adi azol -

3-yl)-1, 3,4, 5-t\e(ra

7-(5-{3-chloro-49
, 2, 4- oxadi azol - 3-vyl

r g nmol ) and
caesiun1carbonateN(14O ng, 0.428 nnDI) were stirred in

iR D AR o (ah b~ b, o, desggped

WePr005/88B48) (WP rhar1.47bmhml) EDEL (388 n(QSGrﬁG)B ramdl) @nt &tOBT (271
g§ 299%% rmﬁ&lz V\%g%%ﬂrrg@? WP rPS [Sbl?j f(‘r):rg ovllé‘ﬁ%gnhyd mttr%nethyl 7-

[(hW@@ﬁarmnd)(mraxp)meﬁtyll]ﬁln?: 8§5- tetnblv;eim 2M+2€bemzdzep|m éa:larboxylate

8 ; : .
(P e%a?alfloh%iz gg%%’?{/"om’?ﬁc qj\g;a(a;nritﬂ J %&;u%ﬁ élg’ﬁu\r/eest%rheed at
RT fdrl1ehmmn’ﬁwue@a(s&ﬁhrgg>mas’3 eyanbelal(1- n@ﬁiydﬂhmyl)@xg]bemztoic &dd acid

PreEbar BT GUEIIES, (B REPGt pgfooma) U AT DI 7-
[(hyd(oﬁydrﬁmoymm)melﬂ(y]] 1n3:ﬂl$ytthaMIrQ Bxyd-pdreayegdingd2 Zarboaylath
(1) igreqageg gng g seneton,stiged for 3 b Thop e fegelp s
heated at 80 °C for 3 hours and left standing overnight. The reaction was then
heated at 90 °C for 1 hour. EtOAc (70ml) was added and the reaction mixture
washed with sat. NaHCO3; (50ml) and water (2x70ml), dried over anhydrous MgSO4
and evaporated. The crude material obtained was subjected to biotage
chromatography (EtOAc/hexane 1:2)., yielding a white solid on evaporation.
Trituration with ether yielded the title compound (320mg) as a white solid. NMR (400
MHz, deDMSOQO) 1.31 (9H, s), 1.38 (6H, d), 1.69 (2H, br. s), 3.06 (2H, broad s), 3.65
(2H, br. s), 4.44 (2H, s), 4.94-5.03 (1H, m), 7.38-7.43 (1H, m), 7.56 (1H, d), 7.84-7.91
(2H, m), 8.40 (1H, dd), 8.50 (1H, d)

Preparation 10

1,1-Dimethylethyl [7-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-
3-yl)-1,3,4,5-tetrahydro-2H-2-benzazepin-2-yl]acetate
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3- Cyano-4-[ (1- net hyl et hyl ) oxy] benzoi c acid (can be
prepared as descri bed in WX2005/58848) (302 ng, 1.474
wonwb)p$07EDC (339 ng, 1.768 mmol) and HOBT (27 1PO@TEP2008/067965
1.768 mol) were stirred in DVF (3 m) for 5 m nutes.
1, 1- Di net hyl et hyI 7- [ (hydroxy no) (i mno) met hyl]-1
3 4,5-tetrahydrao 2H-2 benzazepi 2- car boxyl ate
(Preparati on 5) = s added and the
reaction m xture stl ed xé ur. There was
still sonme 3-cyanp=4-[(1-nethylethyl)oxy]benzoic acid

acid present. Further quantities of EDC (100ng) and
2-1 Memmmmomm (28,4 prietgahydsoy tviZrkenzazanimoY Bt e - 1

ox?%%o%&l%ﬁgd?gt %eg%&lgﬁd?az%é%&é 3 Q%@gxw 1%emmo|) and

d the reaction stirr
capgum. carbenate KEB7rmwact i5d>ﬂ1 muasl) edtyeldMat (580 \@@eftmet@i with tert-
f
butﬂﬁy&wg%t@téég 36 Ogéoﬂg gt? %141? Ighg@tstértr%ggt R?a\‘ﬁ‘{ '?)%uygat% give a
singtd ddodistl  EXAT ¢4l) ovasriadded earWaﬁreedvateh \A@éhed Nam@@ter
(zkm)drﬁea%wgﬁ%&agmggm A0 Lo FURI tew@wmeh@&%

vapor at e e cr mat er 1 al obt ai'ned
(85 umg)eaa edcleas. isplovdrss @hrMPeESY Gty N(Ct @quweﬁeﬂﬁﬁefound 489
(Ml ; ., yielding a white solid on evaporation.
Trituration with ether yielded the title conpound
(320rrg) as a white solid. NWVR (400 WMHz, d6DMsO) 1.31
blatiSh111- 38 (6H, d), 1.69 (2H, br. s) 3 06 (2H,
3.65 (2H, br. s), 4.44 (2H, s), 4.94-5.03 (
Ethyl, n) , 447 48{3-cyanq-44(-mejhylethgBoxylpkenyl}-1,274-gxadiazni-3-yl)-

1%3?%{%@ (ﬁ&?l h Eyﬁgﬂza%&n_z%mtgn% d) Preparation 10

[ 7- (5-{3-cyano- -[(1- nmet hyl e oxy] phenyl } -1, 2, 4- oxa
enzazgpPp- 2-yl ] acet at e2

di azol - -y
3,4, 5- Qetrahydro 1

3-yl)-1,3,4,5-te \O-!
-[(1- I\/Iethylethyl) 5[3-
H 2- benzazepi n- A I) 1,2, 4-

@’?@%@*%“ﬁyﬁé%m@f@?%ﬂ%‘t%%% B 2o i S )L
oxadigrakoyylloanamytrievhydroshipridee(Examelat 81 (idme, Oer7Obatydl) and
copSBRIARRBIE 67 ol 8 11 m ol BPaTEAMR (LBl Fedi fln by o
breaadyrated (e ey i, G-206e mmadhand alinrdd ak6@FC for 2 hours. Additional
quantities of ethyl 4-bromobutyrate (37 ul) were added and the reaction heated at 60
°C for 3 hours. The reaction was left standing overnight. EtOAc (50ml) was added
and the mixture washed with water (2x60ml), dried over anhydrous MgSO, and
evaporated to yield the title compound (90mg) as a clear, colourless oil. MS (ES)
C,sH32N4O4 requires 488; found 489.0 (M+H)".

Preparation 12

1,1-Dimethylethyl 3-[7-(5-{3-cyano-4-[(1-methylethyl)oxy] phenyl}-1,2,4-
oxadiazol-3-yl)-1,3,4,5-tetrahydro-2H-2-benzazepin-2-yl]propan-oate

ol
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(2X50m ), dried over anhydrous MySO and evaporated to
yield the title conpound (85 ng) as a clear,

W@ i0008172ss oil. M5 (ES) C2SH 32NAO4 requi res BGBEP2008/067965
f ound 489 (MtH) +. Preparation 1 1 Ethyl

2 TS0 B PO P DL 2 &
ox?adi'azm 55yl]behzcairtyler by@biclolien{Bxappla- 2) Wbt At emol) and
caﬁg E&bcgr'\]gogzaee Eg%%}ﬁ?ﬁf %E{oiv(/ézre ifted i (?rtyrliﬂ\ﬁﬁ{ %r’gl) Lnd treated
witct ticizaaihyBinyi Houmzm dtaniobte (0BT DS demoEExzmpstiered)at 60
o4 1

C(lfoﬁ]%ps)tﬂls.nlzgrrt@gpﬂb?@n%% §1ﬁ F %Id‘ilrg]?t%glgﬁgpgtbr?rﬁgié oRgrgdaie (Z'I:'Ai]' ul)
welve Gruobditaydathe re@ct@B7stirted 'ﬁ)t %BC{TI’KFDB) haue. She rremlioatwa“sOIeft
s T P B G P P e v
redndiat edixture G0rréC at G0 T Haru¥ hourh ﬁlenelaﬁtstarrdmmsvérefght EtOAc

(5%}%@%‘ N42Y & glt&ﬁgi’%acﬁgr%%tér%o\&%%ﬁe)w r| e%g c()ve?mtl)hgrled over

ture washe wat er
anapdrpds oMgS®Of SGd esapbretedgoryiied deary cabutlasheilt(i100reg). The oil

< AR e S s U i e, MRodD 0 mo
asFérW'nitHsawinVlSIEslcagHuﬂm@iatéwuirm R92; found 503.0 (M+H).
3-[7-(5-{3-cyano-4-[ (1 -nethyl ethyl)oxy] phenyl}-1

_e_w 3-yl)-1,3,4,5-tetrahydro- 2H 2- benzazepi n- 2-y

R e L L Sobaih S5

benzaztipineB-carlydybeazoni tril e hydrochl ori de (Exanpl e 3)
(70mg, 0.170 mol) andocae3| um car bonate (167 ng, 0.51
1 mmol) were stirred i ngdFy% DVF (5nm) and treated with
1, 1-di et hyl et hyl 3- berrﬁg,propanoate (0.043 m, 0.256

nmol ) then stirred at foroz hour s. Further
quantities of 1,1-di yI et rormpr opanoate (44
m) were added and t |ono irred at 60 OC for 3
hours. The reaction was | eft sta i ng overni ght.

S N e R RV
behheteplnet3-cabaxydhtag neawebai ghparelt §Adescribed in W02006/002928)
(6.545¢) in dry DCM (100 ml) under argon at -10 °C was added triethylamine (4 ml).
After 10 minutes trifluoromethanesulfonic anhydride (4.7 ml) was added dropwise
over 10 minutes. The colourless solution turned amber then red. The reaction was
allowed to reach RT over 30 minutes then stirred at RT for 18 hours. Then the
reaction was poured onto saturated sodium carbonate solution (100ml) and the DCM
layer collected, dried and evaporated. The title compound (5g) was obtained by
chromatography (eluting with DCM). 8H (400 MHz, CDCl;) 7.22-7.12 (3H, m), 3.59-
3.57 (4H, m), 3.01-2.99 (4H, m), 1.48 (9H, s); MS (ES) C4sH2F3sNOsS requires 395;
found 340 [M+H-56]".

Preparation 14

1,1-Dimethylethyl 6-cyano-1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate
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(50mM ) was added and the reaction m xture washed with
wat er (2x50m ), dried over anhydrous MySO4 and
weraposeaeed to yield a clear, colourless oil (BRODEB008/067965
The oil slowy solidified. Trituration with
et her/hexane to yieldgg the title conpound (70 ng) as
a white solid. M5 (ES) C29H34NAO4 requires 502; found
503.0 (M+H). Prepar gt 13 1 O. D|rrethyl et hyl
6-{[(trifluoronethyl fony’tJ 1,2, 4,5-tetrahydro-
3H 3- benzazepi ne- 3-C3d at eO a stirred solution
of 1,1-dinethylethyl 6-hydroxy-1

e G e e e

pum&ca)@wks(la_teo (Aryparatitey 4Byokdat zih0 O@) weyasidded1.59) and

e o A SR e S g PR gy oM o o p for
18chrapipsvi Tde apoted rédctimnmixtse wakalilgted ovithl @Qi“\CS(QDOImmaM filtered.
THEY tF%ﬁ&' @E’%ﬂshéggﬂh Glliratd§ & piEA &a?Bo (?é{ﬁrﬂ)‘fﬁe%agg (200 ml)

utes th irr e
anlddmns (20hen). tThe me@:teachommtmumamm o tbatuspaltednner and

o IR, SRR D AR BRE YA o e

cotrpolinavi4 @it 3Hl (D Myizcﬁbammfgx dphy), (EBﬂt(1H1lgd)\/\/|7t2ﬁ -7.21 (1H,

400 2-(;3H
SRS 12 2006 Bl 2 A (o LS HEES)
1@126NRQ%MEEBS 27qumune§139‘€ifH#56Unﬁ733MI-ﬂ]NH—l- 56] +.
Preparation 14 1, 1-Di net hyl et hyl g-cyano-1"A
- t et rahydr o- SH S- benzazepi ne- S- car boxyl at el, 1- di et hyl
kio6-15[ (trifluoronmet hyl)sul fonyl] oxy} 1

ahy 3k 3- benz o l.ate

11@*@5@2@% IR B T Sgreran-s
beheazeﬂ(me}(ndarmmmla;tbphoshl ne) pal | adi un( 0) ( 1.5g) were

heated in dry DM at 150 OC for 18 hours. The cool ed

reaction mxture was diluted with EtOQAc (200 m) and

filtered. The filtrd®%wlis. washed with saturated

sodi um bi carbonate, (200 ni water (200 m) and brine

(200 m). The crude rgatyion Nm ure was dried in the

usual manner and 5 <

1,1-dimethylethyl 6-cyano-1,2.4,5-tetrahydro-3H-3-benzazepine-3-carboxylate

(Preparation 14) (1.15g), hydroxylamine hydrochloride (1.18g) and sodium
bicarbonate (1.76g) were heated at 60 °C in ethanol (100 ml) for 18 hours under
argon. The cooled reaction was evaporated to dryness, partitioned between DCM
(100 ml) and water (100 ml). The DCM layer was collected and the water layer
washed with DCM (50 ml). The combined DCM layers were dried and evaporated.
The title compound (506 mg) was isolated by chromatography eluting with 5%
methanol in DCM. 8H (400 MHz, CDCl;) 7.27 (1H, s) 7.16-7.13 (2H, m), 5.38 (1H, br.
s), 3.58-3.55 (4H, m), 3.05 (2H, br. s), 2.89 (2H, br. s) 1.46 (2H br. s), 1.12 (9H, br.
s); MS (ES) C1sH23N305 requires 305; found 306 [M+H]".

Preparation 16
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evaporated. Purification by chromatography (eluting

wth DCM vyielded the title conpound (3.4 g). dH (400
wORMY/0EDES 3) 7.50 ( 1H, d), 7.35 ( 1H d), 7 20€TERD04/067965

1H, m, 3.62-3.56 (4H, m), 3.22-3.20 (2H,

T R N

3-yj-¢ 24, Sitetorhytiso -BHE3-bBhzazepiriecd-bgtboxylate
6- [ (hydr oxyam no) (i m no) et hyl ]-1, 2, 4,5-tetrahydro-3H
3- benzazepi ne- 3- cARboxyl ate 1, 1- & methyl et hyl
-cyano-|1 -tetrahygr Sd; nzazep car boxyl ate
(Preparation 14)-< nydroxyl am ne hydrochl ori de
( 1.18g) and sodi‘um bi car Hongte . 76g) were heated
at 60 OC in ethanol (100 nl) 18 hours under argon.
The cool ed reacti on was evaporated to dryness,

1 ﬁ@rrﬁ%erwﬂa%wve%wommmwua@4%&ﬂhwﬂ&@Hmenzaze-

l'ayer was col |l ected and t hé wat er er washed
PiRg- %‘ﬁaﬂb@W'%thPFﬁp)ﬂratWﬁé 5S¢ 6188 Med! - BEMImg)eras ‘J\'fé*r"(éVQﬂ’r'P ddiF (50

mI?BF’d QUAEP With &l diuk Rydride! O%OHEQé’rQQn(r@%né@D orWQﬁ 9 mg, 1 297
| sol at ed by chromat ography el uting w th 5% met hanol

mmeiunged gra@naiigem ieppemture, for73Q minytess)Then Testhyl fecy(agpr4 [(1-
mmylet:%w%%%/f bérﬂoa{%f (mai/) be ? e?gre%l éédés%rbed]% W%2@§5(?533‘é48) (388

mg 1.76§ mmad) (AES)ad@%rdef ﬁ@lq{m é‘%ﬂlﬁsesd ‘they (eRFtIGDGeated at
refﬁtM*IEﬂngeraPJr@ @@rﬁaé hb@r@ ﬂ@c&ole@eﬂ?ﬁdﬁ’\b&l &4porated aLnd partitioned

ano 0yI et hy phenyl } -
betvgeejp {’IQQ@‘I) and Water (10 ml). The Water ayer was washed with DCM

(5(§n§|a}m]thgcémﬁrnbﬁtw@hylg}?é?s e d (RRINGHEBRI M -ahdCeVa gPéYéoatThe

eth ox am no) (i mno yl
orcxhich veis, OIRERY) Y oS SEIGR eI (B G it iGMate aive T.1-
rﬁ&h?l@@rgﬁt i ong %6313 £y358-4711- wﬂetr%/Ye‘iWix]Ehm fb S,S&Jauﬁgollsiyl)

dstirred with

1 %lfléﬁ@'r%hy@lrp 3H ?anr@raérplreﬁ B- cawoasylgten@w% 571 QIS%I mMMehdde %
yre’r’d)ga%rb \?&Fntéfr% m %ﬁmﬁ{/ﬁwf@DbPis 39 (i (en;%t%s 1T|Ji‘%|) “787 W, da),

3-'cyano- 4 I'eth ate

7.pr-égaried. @é 7dte3;sé‘rH tse.d4.BO (VMDQOB@S@@Z (%88n)rrg 3 -3.2%318, m),
2. 9@"@'0)5 (Qﬁs nggg (62?, (ﬂ 145 (§9|, HF.%)?W/IS( %QCZ{%‘H%Ngﬁfrequires 474;

reaction
found 475 [M+H]"

Preparation 17
1,1-Dimethylethyl 6-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-
3-y1)-1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate

ﬁobﬂs\i&%}v

1,1-dimethylethyl 6-[(hydroxyamino)(imino)methyl]-1,2,4,5-tetrahydro-3H-3-benzaze-

pine-3-carboxylate (Preparation 15) (170 mg, 0.557 mmol) was dissolved in THF (30
ml) and stirred with sodium hydride (24.49 mg, 0.612 mmol) under argon at room
temperature for 30 minutes. Then methyl 3-chloro-4-[(1-methylethyl)oxy]benzoate
(may be prepared as described in W02005058848) (191 mg, 0.835 mmol) was
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reflux tenperature for 1.5 hours. The cool ed reaction
was evaporated and partitioned between DCM (100m ) and
wowrien08(7290m ). The water | ayer was washed w t PCTER2008/067965
(50mM ) and the conbi ned DCM | ayers dried (hydrophobic
frjt h S Ia b
adg‘lg#i%]ga@%r ona o ﬁé&%d a-(I;erl%ﬂ{?)E ?(%I%rf" ﬁﬁ%&/o? F1(§L|9r\sle¥ COOIed
realitive twasl emahptated and partltloned between DCM (100ml) and water (100m|).

Th% v(/aier{ %g%yaz%wg#éql\j\/fﬁbl@ﬂ}l %djn% %r%(mepcom méd' E)CM layers dried

(h;&dr@phﬁhbﬁ} tfrét) raataly dvapBéted- Hewez dte piongoBnd avdoXydlatee b Odlica
onfifpatSiedend) BBl Sqiy YoEMIY 33-Amblideia) O e A trgiBA (-
meidylethyl)cg@}pﬁeﬂﬁ}gﬂ 2H-oxedjazel-3-31 {1 ,2I,H5-tdt)ahy4|r@@l;{%ﬂdﬁ,zazepine-

o980 0 %G D)oy 3: il S Lo Bhas B s oam.

smwemn}mmalgmz s, 478,05 (aum«u) 288 ([Nt 7:80-7.24 (2H, m), 7.06

r 17..1 yl

(1. 54 LT E50a3 e R Y BT 825 Be 1 25309 Bikam)
1.48 @&, 1.43 (9H, s); MS (ES) ngHso °CIN;O, requires 483; found 484 [M+H]".

3-yl)-1,2,4,5-tetrahydro- 3H 3- benzazepi ne- 3- car boxyl at

e 1, 1-dinethylethyl 6-[(hydroxyam no)(imno)nmethyl]-1

, 2,4, 5-tetrahydro- 3H 3- benzazepi ne- 3-carboxyl ate

p Pr e ar gti on 15) (170 ngy, 0.557 mmol) was dissolved in
M ) and stirred with sodi um hydride (24.49 ny,
1, DDEhethytathyl undB[6-@EHGarhlaito-4-{(dMétbyieehyljoxyg f ophalyl}-1,2,4-

m, nhutes. T t hyl .
ol ET a0 E 0 2 Rlrehysrar Pyt RRRID GavlerpRay ogte

prepared as descridhed i n W2005058848) é;il ng, 0.835
b

mol ) wasadded gpd the reacti on heat &d refl ux

tenperature f 1. 8y The_co tion was
evaporated and partTti bet wetn DCM (100m ) and
water (100m ). The water | s washed with DCM
(50m ) and the combi ned yers dried (hydrophobic

frit) and evaporated. The trtle conpound was isol ated

Inby si Mcm.&&wmtr@w@ﬁhyeésel UhésﬂgadNeHhG@\[&-chloro 4-[(1-methyl
-di met hyl et h

CRBERIPEEH ) S PRBAE T2 53 5 R Rt 2 Borapepine.  (Free
basd oft E5arhglb re |3>Y)ﬁa|' r%d%‘;“ Sahend afeRddies. %9 %&ﬂfcﬁhﬂ‘?@ytbé\ﬁ@er( 8Rfanic

0.53 % vyield was isolated
ang%asmqp@oq%%en&ﬁ_pn%% GWM‘E Orgpyie §5)Iv8nt?l(270(mg)_|n IYIF (3 ml) to
givd &Brdwnlbidilon. TheS pbtabbluntdarbdnat® (10 12fhgf #is ddlied TolBfed by
1,1-dimethylethyl 3-bromopropanoate (38.1 mg, 0.182 mmol). The reaction mixture
was heated at 100 °C for 10 minutes. The cooled reaction mixture was diluted with
DCM (5 ml) and purified by SCX (washing with methanol and eluting the crude amino
ester with methanolic ammonia). Purification by MDAP yielded the amino ester, 1,1-
dimethylethyl  3-[6-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-
1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl]propanoate (25 mg, 0.046 mmol, 25.4 %
yield) isolated as a light yellow oil. MS (ES) C,sH3>°>CIN;O, requires 511; found 512
[M+H]".

Preparation 19
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( 1H, d), 4.72 ( 1H, sept), 3.65-3.55 (4H m,

3.35-3.25 (2H, m), 2.95-3.05 (2H, m, 1.45 (6H, d),
wQ@ 20b9/0§@Rs S) ; I\/IS (ES) C26H30 35CI N3O4 requi r eBCHBB2008/067965

found 484 [ MrH +. Preparation 18 1,1 -Di net hyl et hyl

1‘? Qgrge g Igyl gil(‘%r@ Ah%n‘o [(@rﬁ&%k{%ﬁmHx%ﬁﬂen@“gﬂiﬁox]adiazol-

-yl)a-1 2,45 tetratyiydi3bl-3heBzdzepmedgfjacetdtey| | propan- oate In
a5 nm mcrowave regaction vessel was added

6- (5-{3-chl oro-4¢] -rrethyl et hyl ] phenyl }-1

, 2, 4- oxadi azol - 3- 347N ahy g{l

H 3- benzazepi ne (Fr as\ﬁ anpl e obt ai ned by
standard nethods e.g. partiti g between organic and
basi ¢ aqueous sol vents and c cting organic solvent)

In 5 PaBL MIFPERYD SHERIEN (530l LS BROROIT S aH - By ety
ox&]p&?rdjl}n’elzhyd;fgbybl SBy%QM?g@mgoﬁ’g: Sﬁ(&giam@megh}&?%crhlonde
Exsrbm D MSaEoho By TBRE e BRIt w e SO0 Tt acded

foIW\AIeE tﬁﬁllVlK&m&iﬁylafﬁw tm@rﬂbédeﬁmlgk(w BCxg( veRsRi rlngwoWl The reaction
net hano an e Ccr a no est
kG A1 Tl b PO bt e S cRRRE oAb A a upg wes

dilated natheBC®Ir(5 nl) émd [dunrmdmyl mhy\lvashlng with methanol and eluting the

crudf[%nggggﬁeé%t% rge ?g(ghg ammonla l et h%l hyrgAﬁfbg{HJS}:ch}oro 4-[(1-

méhﬂetﬁyl&aﬁy%éaﬂydﬂ%&&d&mewaz@4 B-tStratyll po- Bip-BAasiz 8 zd pir's 3-
VIGRHaE 20 18 k24 Eai oLtz b SRS (spic, 38 cbadts Yelow oil. M

(ESDCRH SN Ol diresRIogptouat 408 [MOA] 1- D| mst hyl et hyl
[6-(5-{3-chloro-4-[(1-nethyl ethyl)oxy]phenyl}-1,2, 4-o0x
adi azol -
3-yl)-1,2,4,5-tetrahydro-3H 3-benzazepi n-3-yl ] acetate
In_a.,b '5‘ m crowave reaction vessel was added

Prgoanation 20| or o- 4- [ (1- met hyl et hyl ) oxy] phenyl }- 1

3-Cyanrb-Nxadirextys R -ethlylbedzénebabb éradiniddnyidieo- 1
H 3- benzazepi ne hydroch oride (Exanple 8) ( 110 nm,

0.262 mmol ). Then pot assﬂ\\‘um ar bonate (101 ng) was
added H,N

A suspension of 2,6-dicyanotoluene (25.0 g, 176 mmol), hydroxylamine

hydrochloride (73.0 g, 1.06mol) and triethylamine (142 g, 1.41 mol) in chloroform
(500 ml) was stirred at 50 °C for 7 h, then allowed to stand at room temperature
overnight. The reaction mixture was cooled in ice, treated with 5M HCI to pH1 and
extracted three times with chloroform. The aqueous was extracted with THF (x 7),
cooled in ice, raised to pH4 with 40% NaOH and extracted with THF (x 3). The latter
THF extracts were combined and evaporated to dryness to give a buff solid
consisting of the product and approximately a third of an equivalent of triethylamine
(11.0 g). "H NMR (400 MHz, d&-MeOH) § (inter alia) 7.70-7.76 (1H, m), 7.57-7.63
(1H, m), 7.35-7.62 (1H, m), 2.58 (3H, s); MS (ES) CgHgN3O requires 175; found 176
[M+H]". The former seven extracts of THF were combined, evaporated to dryness

and dissolved in water. The agueous solution was extracted twice with chloroform,
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foll owed by 1, 1-dinethylethyl bronpacetate (51 .0 ny,
0.262 mmol ). The reaction m xture was heated at 100 0OC
wo 2009080728 nut es. The cool ed reaction m xture WAST/EP2008/067965
diluted with DCM (5 m) and purified by SCX (washi ng
h oy r 1. N0 _este L
ool o 2 saRpepl W g RS EBpGiFicin of Ho%Lontihcl e
exfréeté ays8a further 4-543 pf(keduniet hyl et hyl ) oxy] phenyl } -1
, 2, 4-oxadi azol -3-yl)-1
,2,4,5-tetrahydro-3H 3-benzazepin-3- yl]acetate (120
ng, 0.241 mmol, 92 %yield) was isolated as a pale
Pr lnja?w i, . M5 (ES) C27H32 35CI N3O4 requires 497;
—é@-m-d—ﬂ-gé [ MPkH +. Preparation 20
3-(5-{WM°FN4HM?meihMeJhEID¢w1bbTméhM?ﬁrbxadiaiodéﬁyl)i'é- .
2, 6-di cyanot ol uene (25.0 g, 176 nmo
m%ﬂiﬂ%ﬂﬁ{:@%ﬂ%e hydr ochl ori de (73 0 g, 1.06nmol) and
tri ethyl am ne (142 &\ 1.41 ng)) ) in chloroform (500 n)

was stirred at 50 0C 7 4 \hen allowed to stand at

roomtenperature owe @ iCdN m xture was
cooled in ice, tL@%\;e T t h EM o pHl and
extracted three tinmes with chlor m The aqueous vvas
extracted with THF (x 7), cooled in ice, raised to

Tayg tseluODORAcHaBPrd- @5@'{" - EWthM'WZWa(Q@X@)'da”Fﬂé (PéQFtaé?t'O”

2o§HF7@§t gagtnsmwrempmm% \ﬁékdacﬁ)‘é%%ﬁﬂﬁﬁﬂydr%ectb)@?%s 10.67
ive a buff solid consisting of the produ

nd
mraalr},pag@rr?ég@] §,t @a@%th,e&ugpergg&prgdue@éq)re}g m@f Then methyl 3-chloro-
rg hﬁé‘tﬁyyétﬁ\moaﬂbénz%aie gna) be ]akéd‘d%% (aél%s&‘lﬁéd ||‘(514NU§@7®05@848)
(3

inter alla) n, n?
335-14. 5@zn(noh)p4vas,ﬁddeg a.:;‘gi r@gqlonsi)eat%at( r@@yx @H@NBDU es, then

cobl%@l%Rﬁ’San%ﬁs'ﬂrrea%ﬁ@dda]yZG [MtH +. The forner seven
extracts of THF were conbi ned, evaporated to dryness

Sepatptelyss® vad SURPRgIoBT . ofTh%-cmﬂg)el}g-@gd@5y-gtm%thyIQQ@zenecarbox-
imRPhlidRe %F&Qpérﬁh&?ZW #b. 4@% Hodf R8I i) Tt %Otrﬁl)ﬁﬁﬂe@é}gon at rt

extracted wt Evaporation of the conbi ned
wapHpddsgd sadive @&Q/’éjea 3§?t91e71 4 @n@l)oporﬁpwgmand the resulting

suEﬂS&%ﬁfnat's‘ﬁﬂea 1at RT for 30 mmutes Methyl 3ch|oro4[(1-
mq}hyigt@yl)@&yihe)wzqate ({ 9( S:BL g 87 m¥r|1oel)t %c?dx%]an%ergatlztlon heafe?j_a?)ﬁgﬂux
for 4 h, then stirred at rt for 16 h.

The two reaction mixtures were combined. Water (200 ml) was added then the
mixture extracted with DCM (2x250 ml). The organic layers were combined, washed
with brine (100 ml) and concentrated in vacuo to give a crude white solid (28.1 g).
The solid was redissolved in DCM (200 ml), THF (150 ml) and EtOH (50 ml) and
passed through a short plug of silica (1 cm deep). Elution with DCM followed by
concentration in vacuo gave a pale vyellow solid 3-(5-{3-chloro-4-[(1-
methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2-methylbenzonitrile  (18.10 g, 51.2
mmol, 80 % vyield). Elution of the silica with DCM-EtOH (2:1) followed by
concentration in vacuo gave a pale vyellow solid 3-(5-{3-chloro-4-[(1-
methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2-methylbenzonitrile  (2.81 g, 6.35
mmol, 10 % yield). Both batches were analytically identical. '"H NMR (400 MHz,
CDCl) 6 8.27 (1H, d), 8.22 (1H, d), 8.05 (1H, dd), 7.77 (1H, d), 7.45 (1H, t), 7.07 (1H,
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nmet hyl benzonitrile To a solution of

S-cyano- N- hydr oxy”™- net hyl benzenecar boxi m dam de
w@ Rgfpsaration 20) (1 .70 g, 9.70 mmol ) in THFPCLBB2008/)67965

was added sodiun1hydride (0.427 g, 10.67 nnDI) under

o2 280D, 250 (o7 AR S 2 kb s o
foynmie3b4d®+Hpti'epar ed as described in V\02005058848) (3 33

g, 14.56 nmmol) was added and reaction heated at refl ux
for 45 mnutes, then cooled to RT and stirred for 3

PrdpyrsatioB2ar at el y, to a suspensi on of

2 RN PO H i D BRISARSIPARARD f ey
yhbedzonitrilgon at rt mas added sodi um hydride (2.87 g, 7

1.8 mmol ) portionw se and the resulting suspension
stirred at RT for 3Cim nutes. Methyl [73-chl oro-4-[(1-

nmet hyl et hyl ) oxy] benzo (199,49, 8% mmvl) was added
and reaction heated or
rt for 16 h. Th ti oN"IM

h, then stirred at
nwer e conbi ned.

Water (200 m) was\added then th

with DCM (2x250 m ). The organic

xture extracted
yers were conbi ned,

Wt {rat [ o
T8 S eY Drcrenianve b o b SREH ™ SRLATE 19 FEE s
undedAs was added FBUDCIA4.204, 7d.D, mﬁﬁbllf d()\l/EGha;ris)jeaﬂdhéEﬂﬁH &riDthe
ey P EIT ST UM R 180w oft ofed B ol B A
m&thydeltbylgta(\yﬁ)han}d}ih R .4rexddiamobk Byl)-- rﬁemﬂb{aﬂzcmithler dRrépdratlon  21)
(25 B L BOFTHE" e von et v 0opdroRre & <10
mifir?", ano the t&@ul%g/dzmkdb)ue sEiluitoncsnrred at 78 °€ifbi ¢amiv. ¥yl bromide
EQMF;QF 299' rf1m86{,)wa(§| ﬁ:(Jéio \éveo?%ov{ Ecgmlrrn?{ww Oﬁd il %26 iRg 48MEred
sotutibi stireed jdr)Ixminpate gl E- 1 M HCl(aq) (375 mI) was added, the mixture

2, 4- di -3-yl.) - 2- et hyl b t . 81 :
e TR 3 B i e B ORoRkeRIRE R e s R uffactpr i
EtDAer(Tlec’EﬂS mlI)HhNNF?neé 400 bived orgﬁ@ls?\)/asheﬂ Vdith rirleH250)ml), dried
(M%ﬁ%%)(, §|Iterl§|d G9 (:orfﬁglng)a{edirlfl l/%g tEﬁIV rpjjél IFIééj %%(1 8%_9’4)5£§|’s was
redisgbive(dGikl, DAY ; (20/&nl) &SF) addsHbD6a pre-wet (isohexane) column of silica (5

cm x 5 cm). Elution with EtOAc-isohexane (1:3) and concentration of the desired

fractions gave a pale orange solid 2-(3-buten-1-yl)-3-(5-{3-chloro-4-[(1-
methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)benzonitrile (9.50 g, 20.98 mmol, 59.2
% yield). '"H NMR (400 MHz, CDCl;) § 8.26 (1H, d), 8.24 (1H, d), 8.05 (1H, dd), 7.79
(1H, d), 7.46 (1H, t), 7.07 (1H, d), 5.94 (1H, ddt), 5.07 (1H, dq), 5.01 (1H, dd), 4.73
(1H, sept), 3.40 (2H, t), 2.47 (2H, qd), 1.45 (6H, d); MS (ES) CxH»>°CIN;O, requires
393; found 394 [M+H]".

Preparation 23
3-[2-(Aminomethyl)-6-(5-{3-chloro-4-[(1-methylethyl)oxy] phenyl}-1,2,4-
oxadiazol-3-yl)phenyl]-1-propanol
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35CIN 302 requires 353; found 354 [M+Hl +. Preparation
22 2-(3-Buten-1 -yl)-3-(5-{3-chloro-4-[(1

wo pwblogi7es hyl ) oxy] phenyl }-1 | 2, 4- oxadi azol - 3- PCT/EP2008/067965
yl )benzonitrile To a solution of diisopropylamn ne
(15.15 m, 106 mmol )Clln dry THF (650 m at -78 0OC
under Ar vvas added "By (4(4*,53 m ,_.70. % mmol ) down t he
side of the flask and \esul tifng Solution stirred
for 1 h. A solutidn of=3-
met hyl et hyl ) oxy] phenyl } -1
, 2, 4- oxadi azol - 3-yl ) - 2- et hyl benZonitril e Preparation

Th?oujg)n é 180|§ﬂor9 of 333 ‘ﬂ)ui@'r'ini %I) Bre51{‘:fs )éhl&zﬁ ((1%tﬂyléthyll)k§i§/[phéhyl}

I‘O W Se

1 %iﬂl‘roﬁa@i?%fé 3§6]b9f‘3¥%ﬁr'|§t(PfQF@ﬁat@f‘ 22788 6@29# 89 915“’?‘\‘1)'!)1 In RP'VE“%
mIPU@(ﬂBrdﬁ a(t67§-% Was b(BpBd MFBhen @9%5 ﬁﬂd@ﬁ’crﬁr'ﬂ@’\bﬁﬁloﬁéer‘ﬂ%odel

and the resultin rk red solution stirre
50?075 BLD IQT?hA)aWaS Pyitged an fn e(%{qygq 89igtion ?ZQNQES%%@ 't had
turhB& o é‘ﬁddﬁ@ énoij%Q doRUNRS Mrd)OTHRY okbeiliséhRad §Mﬁér§ed off and

separ at ed agueous was extracted with Et OAc
O21§53”rﬁ") bUblbl?é’rfh? herasiutied (K Q%P%@)mﬁ%%luwnt \Nasbpﬁlqs{@d to
wadr8 R hndedrAretheh I\’fgﬁéérbtratedf hivh8li®® @Véj aﬁ%ﬁﬁ@u"ﬁ YeHo@bill. Mhis

vacuo to give a crude red o

wasggrissyeel 9 THEMZ09anlim %H%%Mgdaééd“e d0a nypel) agded (CARE:

ga(sles/@m Nedd &l wm.oafsnﬁbh Ia@ RT(for 68h¥s &ncEhen aEI4@t°lcor6r 3 hrs.
w th c-i sohexane & and concentrati on

t he
Th&e'ﬁaPt&!‘ Pea cqoeldstog v a‘h?ihloe“\éra&H@%u%Bﬁq d150 m') Was added

ca@htft%fylb(‘@tﬁﬁﬂil Jg'a)é'e)\/olﬁtlér% {ncbRe® tétsti(k-RT for 18 hrs. The solution
me e

Wasnggsggaq”eé bl(yog’”ylaﬁ‘ b%%é@np@lepe(WQQBO’V@h'r@OWQQ MeeH. The
pr&ﬁrc?w%’% ¥iugddPhlith @)'ﬂl\NNﬁs (rﬂ%dﬂ‘%on(@ﬂ@b%n ﬁim \%C@@ évelbk} oérla6nge

fos{m ZI?’FiZ (@nymome(ywl)(g ﬂﬁ‘f{;?’ (éblor054 [gh-n'(etryﬁqzthﬂmy]phg]yd}ﬂ %41q11ad|azol

] 4 4
31ggbher?lﬂlpr6pa1ridl (Qld)a %6|§|§§dr)hm%H 18399%)y|ela%_|2@-l AR I@@o MHz,

Ch @i (nder @@38 2f3dGHddB@4)5[ (kP d). 7(86 21H d), 7.46 (1H d), 7.34 (1H,
t), 7.06 (1H, d), 4.72 (1H, sept), 4.03 (2H, s), 3.47 (2H, t), 3.27 (2H, 1), 1.78 (2H,
quin), 1.45 (6H, d); MS (ES) C,1H24*CIN;O3 requires 401; found 402 [M+H]".

Preparation 24
1,1-Dimethylethyl [6-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-
3-yl)-1,3,4,5-tetrahydro-2H-2-benzazepin-2-ylJacetate

4@%\{” N}ﬂ}\_

To a solution of 3-[2-(aminomethyl)-6-(5-{3-chloro-4-[(1-methylethyl)oxylphenyl}-
1,2,4-oxadiazol-3-yl)phenyl]-1-propanol (Preparation 23) (424 mg, 1.055 mmol) and
triphenylphosphine (1384 mg, 5.28 mmol) in dry DCM (150 ml) at RT under Ar was
added DIAD (0.974 ml, 5.01 mmol) dropwise over 2 min and the resulting pale yellow
solution stirred at RT for 2 hrs. The solution was concentrated to ~10 ml, then

passed down an SCX-2 cartridge (10 g), washing with MeOH. The product was
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Preparation 23 3-[2-(Am nonet hyl )-6-(5-{3-chloro-4-[(1
- met hyl et hyl ) oxy] phenyl}-1 , 2, 4-

wo@dioswes - 3-yl ) phenyl ] - 1- propanol Through a soPCI/EP2008667965
2- ( 3- but en- 1 yl)-3-(5-{3-chloro-4-[(1- nethylethyl)oxy]

onFF WAL 3 (PR 5BA G RS Bl sl grnge i -o00

man8EX- ZApurﬁk:aHCYrBwﬁ)OemateUUbbéredveﬁaremdmng (th(aﬁylmasphme oxide

to ?&%?%% Ilo% (()%1 ('fmedgl W Qrédlss%lveg in DC Sgbum)i %%20

ange solut1on ozonol1se
(0367 mald 1 1588 mdolalandrmqﬂlé (gHdeng,g0.853 cohapaddedl segspntiallieand

SRR B 7 0SS head LAV B B s BB e
aqabbweﬂr&ctgdmﬂhnﬁ(ﬁ\/l RZ5 umiyl eTheADr,ga_hir]dayerQ veea tcoatbeedd] passed
B PO MR JRAER AT Pdipad o 1509 pafe broyg o
(496m19) Iﬁd@edhr@@éR@ra@as(sﬁwlﬁlmstﬁM Iaredr praeliend (Uti16%) MeOH

E)rc[ ayR! forc%e folr S "ﬁ”g B?:%an% hyié ylochﬁgs’ﬁ, I B:4-[(1-

action was ed tO eous
mé@]let@&l&ﬁ(ymmanylbsk Z&Hdmlﬂlazal:lﬁ-lyl}usi 4,5(t€AdREydrayald-2- benzazeplne

2- c?ar?&& até)f%o rtnhgr"'h‘?sl g%gl |ssof?7¥ed F%éﬁfléﬁn o§ar(%lg>eml

i Oonh*wWas ssed I'Tec col um
2000, mwa$ laind gtined bt RE @4.3 FfrlaeTr[H smiunoh Wmsadelledtt@dn WICHKAR3 column

(1(2;92%@”@3%%1 W%e@ﬁn?ﬁgtpl}&tu'cpwajs %Iu\f&f H/ﬂh g)aé/ﬁ/l ﬂlﬁs in MeOH;
coBedrrafiaminna@cet ggve a 6aI(35~h[tB sohdi 6102-mig ) The- pred uoy et hgdidsokved
in 3(9?99%\%(' (}33%@5%&53??& g"élé)%k}a dg Wﬁﬁymﬁ%{f}@pﬁ% Itert butyl
br@bGh@)ate (§.042 e, Qa%‘a%r&l)ﬂ&er(e aﬁHIed dhen §ie0dusperidihn idejiated to
10§|_°|%6f8§ 1&5‘“1:}3) Ehe r‘pl%ﬁov&av% Whgmgr(aglﬁ? (dISl‘JIt_édg\y\lﬁf]] DZ:M}I% Erbl) then
ad8e@7 @r2BICXE) carlridg8 ((Qg{) ampiwvaghedwit6MEOH, Thg pravBct( ES) eluted
WltgrzgF'_?lgﬁﬂaﬁ?lglr{WQEi?;ghénegﬁrﬁﬁﬁ?%t%y%gw%aé(g?an[ B/rHénge il (57 mg).
Reversephfase otdserdiredtefl (@btomriiizhiaanhiMD AR )ydayk ding bodLctain 4 water-
'\"‘%é“ %%O% WSO ARAEPEe 2% 288, K0, 8piST 52 P e Llad and
wa'Ebedi\MibIMH@fd)nTrca‘ product was eluted with 0.5 M NH3 in MeOH; concentration
in 3%@%@%@85’%&%' b1 8-hgy 4 8200 Hltweddrel e TR IAGERN 18 9% (3-
chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1,3,4,5-tetrahydro-2H-2-
benzazepin-2-yllacetate and  [6-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-
oxadiazol-3-yl)-1,3,4,5-tetrahydro-2H-2-benzazepin-2-yllacetic acid. Major
component: '"H NMR (400 MHz, CDCl;) § 8.22 (1H, d), 8.05 (1H, dd), 7.68 (1H, d),
7.26 (1H, d), 7.25 (1H, 1), 7.06 (1H, d), 4.72 (1H, sept), 4.14 (2H, s), 3.28 (2H, br s),
3.23 (2H, t), 3.16 (2H, s), 1.77 (2H, m), 1.47 (9H, s), 1.43 (6H, d); MS (ES)
C27HaCIN3O, requires 497; found 498 [M+H]".

Preparation 25
8-(Methyloxy)-3,4-dihydro-1,4-benzoxazepin-5(2H)-one
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1, 2, 4- oxadi azol - 3-yl ) phenyl ] - 1- propanol (Preparation

23) (424 ng, 1.055 nmmol) and tri phenyl phosphi ne (1384
worgooss@d mol ) in dry DCM (150 m ) at RT undePCHEEPWa%067965

added DIAD (0.974 m, 5.01 nmol) dropw se over 2 nmn

and the resulting pale yellowsolution stirred at RT

for 2 hrs. The soluti nc&ntrated to -10 m ,

t hen passed down an SCX- tridge (10 g), washing

with MeCH The product wa ”vvith 0.5M NH3 in

MeOH;, concentration in vacuo gave a pal e orange oil

(>900 ng). SCX-2 purification was repeated to renove
DIABNB2 Mirmig 165 e whp bodqahdmpwiskioter 1 nirsvie Astprldeice-cooled

solfien it Mot ok e s e 25t D) (B 1.1
dimgthylethgb&-gaiedxyethgientb sragieqnr 3a], 11$0 amrelol$ bihd trgthebylgiedsphine

i 6 hin dke D il ES bty et WRG tgyrgom
terapgrature ov@yZhsureeTige eszictiom atktupagseehdpbrapedto give 129.9g of a

N SEUPE B0 SRERILACY sl Bl tocn
(383G ml) ware &ddasiharbMe l}eiaﬁiiiliaa Ieg_r&td?ﬁmt tetripeiatdi¥) foMeSHhdurs then
- di me

evg%%[e?léggq{?rbe‘}gg!_ iﬁ%’v (rgslulltﬁgt[ rﬁ,}ﬂdg? IWﬂ%/ Jg%ﬂ'%'qeiﬂ)ﬁ%o_q of ether and

extractéd antad2M 20t|-(20§M) add 2x75ml). Combined acid extracts were washed

s AR CRRLE PEBTPARS oA PR e P

migliuaxieastfiedSwithl 5092 Qodi0mriyagxidendtistigsroasl statindR T Heargahics were

Self\ S Rt R He PP BUEL: U Pl o RIT g he

coMbdd drgamiettied (Magrishuat soiphats) ¥ad @oagasted do palee21.1g of a

A, 2 S gl TS A R B o o

hoorsnihen avepdrated- drid plrified dyoitasat dhir@m §tdg bRy ’luting WaB1EtOAC to

: ),..were add en the.sus ' (rradiated to
GV e R oR 0 91 4 Wi SBREES R Cleffi e eplles 103
fouhd 1e4g+M]th DCM (7 m ), then added to an SCX-3
cartridge (10 g) and washed with MeOH The product was
eluted with 0.5 MNH3 in MeOH, concentration in vacuo
Prgparatian 26r ange oil (57 ng). Reverse-phase
s- di ted ayto-purificati (MDAP) gave the
-Hpa R ARG P et SR IoNere door r eq
fracti ons were added Le_apS 4>cartri dge (1lg) and

u

N
o}

A mixture of 8-(methyloxy)-3,4-dihydro-1,4-benzoxazepin-5(2H)-one (Preparation 25)
(7.98 g, 41.3 mmol) and hydrobromic acid (100 ml, 1842 mmol) was stirred and
heated at 110 °C for 7 hours. Then the reaction mixture was evaporated and
azeotroped twice with 150ml of ethanol to give the title compound (8.66g) light brown
solid which was used without purification. MS (ES) CosHgNO3 requires 179; found 180
[M+H]".

Preparation 27
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washed with MeOH The product was eluted with 0.5 M

NH3 in MeOH, concentration in vacuo gave a clear film
W@ 29/080728) a 5:2 ratio mixture of 1, 1-di met hyPE&r/Bp1008/067965

[6-(5-{3- chloro-4-[(1-nethylethyl)oxy] phenyl}-1

- r 5 2H 2-

Igl’ﬁez r’ﬁ%ﬂ{ﬁé&’% ? g’g&e ﬁ%%bﬁzé)?atzesmg(ﬁpl)-%ne
[ 6-(5-{3-chl oro-4- [(1 rrethyl et hy
oxadi azol -3-yl)-1

oxy] phenyl }-1 , 2, 4-

-Hyl ] acetic acid.

l\/aj or corrponent 1H NVR (400 \ 3) d 8.22 ( 1H,

d), 8.05 ( 1H, dd), 7.68 ( 1H, d) 7.26 ( 1H, d), 7.25
A (Mittkre tof , 8-Mydyexy-3 dinydyq-14-tRmzoxazeipinsH#pi ) oned (Reepamition 26)

, : : 6
(6B iyl pctyPhropiuel 827, dol2 v ooy Syrbbnate
(2@ 8€CNBS I mmedjuin DA4- EO7) fnaarstird®8nd Meddpd at 60 &@ &ord iaams. The
oo iEpplanoyas Siutsd g, FIOAYwatep (300, of sachipad ihe agugous
extarte@vith ROACLEZ7 DI Lombimedduigahicy vprd wasimdewitl SxhiGsl of
. | . - 0 . .
weh 8180 bty BUPRAL Sy a0rdea” P Fuug it busgr and fitered o
to give-th@tiﬂeecdemuy(B 302) dyal ity eoltty M g divelt eNO2 TeqBirgs 269;
W%q_' and tri phenyl phosphine (43.3 g, 165 nmmol) in
) then stirred and allowed to warmto room
tenperature over 2 hours. The reaction m xture was
Pr bakgd to give 129.9g of a viscous yellow oil.
acetic acid (60 m, 779 mmol) in
8-iiPlénydbmetint Joxyk2,8 ACHet(adtydronl J4-banzoxazkfine and t he
reaction |eft at roomtenperatur for 65 hours then

evaporated to dryne The resyttant residue was

di ssol ved in 500m @;ﬁ\er arro\ exjNHacted with 2M HC

(200mM and 2x75m ). i Red d"extracts were washed
with 200m of ether then 500y of ice added along wth

1M DRI mflurfin e hy?’d?@et(B@ 4%%62&%%&% e Whd Bdded%ander argon

sodi_ um hydr oxi de wt gorous_stirring. The organjcs

to g séred p%’!“é'?@oo‘ca% &(pf‘ﬁ'@/"ﬁﬁtﬁ‘é'&}%’] $ drdiesiro-d Arhetepszrepine H2H)-
on@(ﬁ@ﬂﬁara@'ﬁ)n EVR%CSQB@CBﬂQWmWP)W TREC 190 Sﬁ)"\hlﬁﬁcéi bhl‘h%oollng over 5
u

(magnesi um s and evaporated to giv
m'ﬁ“?@l T%vr%u’t'ngwt@f‘IW%QG%?QMPV%H'WQI’@&@)Q u@rf@r ?j@grs The
re&dtibn aRsk 8bdIEd SAd el GuXRMel Ay 28w addition with ice cooling of

150ml of 2M sodium hydroxide followed by 150ml of EtOAc. The organics were
separated and aqueous extracted with 100ml of EtOAc. The combined organic
extracts were dried (magnesium sulphate) and evaporated to give the title compound
(7.539) as a light coloured oil. MS (ES) C4sH17,NO, requires 255; found 256 [M+H]".

Preparation 29
1,1-Dimethylethyl 8-[(phenylmethyl)oxy]-2,3-dihydro-1,4-benzoxazepine-4(5H)-

Oy

carboxylate
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hours then evaporated and purified by flash
chromat ography eluting with EtQAc to give the title
W@ ooposnTas (8. 61 g) as a white solid. M5 (ES) (QROHEPZOBKIB7965
requires 193; found 194 [MH +. Preparation 26
= 4-benzoxa | n- z
Bc?nc%}g(g? géo |383‘§ ( rrenﬁa g\@é) djpe?é)l ﬁysz:ﬁgl-oﬁ gf(g'l[_pphgmméhyl)oxy]'
2,3, 46ktetnamodaz-e4d|-tren5(»@il)apmae(P(daaenbn a8) gn52%) 205 @gad), inOCM

(@q hea%gg %En%%] %ur%éofror %qhug%sr s11h842t ?Teﬁ)gt'on Yas

evamxeteddn dnynetss raad \mlsflen/ h}oﬁaﬂt cittomatbgeabgtal dipgdvithnwbBeEtOAC

in }@Q %é%? Onﬂar]%lngo roO WnP (? 9‘\/\%8 h%)r(]aenwaegtlohei p%&ﬂﬁy L]'f%turated with

isqpleniahe mﬂlfdiaredl\tﬁf {oEYe TIAGNDBYhite golid. 84S 1#9) CfblND I8Quires

# tion
355’7,\%']’%? g?]% '\fl/ﬁgrrgjga yl ) oxy] -3, 4-di hydro-1, 4- benzoxazepi n-5
(2H)-one A m xture of 8-hydroxy-3,4-di hydro-1
!é g%ﬁ%azepl n-5(2H) -one (Preparation 26) (8.66 g,
, benzyl bromde (6.32 m, 53.2 mmvpl) and
1,10i raethylﬁ‘(hxda&-byﬂrakg-Z(@ledrq},‘l ,4}bl®znwai§pmer4(}im cadoxyljte
was stirred and heated at @0 OC for 2 hours. The
cool ed reacti on was d wth Et OAc/water (300 m
of each) and the aque xtr cted with Et GAc
(2x75m ). Conbi ned organic reO washed with 3x1 00m
of water, dried (rmagnesi um su ), evapor at ed,
triturated with ether andfll?er off to give the

title conpound (8.39g) as a white solid. M5 (ES)
1, CPawatBNEB Y equi Bé@hemdmethgleny]-2.80dinydref1:4-benzepegeninectSH)-

caf e (Proparation 39) (7,359, 20,68, mmol) in 8 mixiurg of THE (40, m) and

EtGHHO0 TH) s hydmg%natﬂd it Yoyeeiladiem(@ocatbari (0.5, o 6righmol)
F

forI ps‘ﬁeny n ﬂﬁ%@? agé@gegﬁw @v@ 1?1%' fitfe®bnisIuHb (BRo8) as a

Whlm-SI@bthi\&S(é&%)pﬁﬂH’é(\I@lzrlyequwﬁ%Z@@rf@wr%[MTHZ‘V()O](8 39 g, 3
1.2 mol) in THF ( 150 mM) with ice bath cooling over

5
Preparation 31

1,1-Dimethylethyl 8-{[(trifluoromethyl)sulfonyl]oxy}-2,3-dihydro-1,4-

benzoxazepine-4(5H)-carboxylate

F3
o=?=o
o)

T
I

Trifluoromethanesulfonic anhydride (0.253 ml, 1.498 mmol) was added to an ice
cooled solution of 1,1-dimethylethyl 8-hydroxy-2,3-dihydro-1,4-benzoxazepine-4(5H)-
carboxylate (Preparation 30) (0.265 g, 0.999 mmol) in pyridine (4 ml) and stirred for
one hour. The reaction mixture was evaporated, dissolved in 40ml of EtOAc and
washed with 20ml of 2M HCI and 20ml of saturated sodium bicarbonate then dried
(magnesium sulphate) and evaporated to give the title compound (399mgs) as a
yellow gum. MS (ES) C4sH1sF3NOgS requires 397; found 298 [M+H-100]".
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m nutes. The resulting solution was heated with

stirring at 60 OC for 3 hours. The reaction was cool ed
wapaosares ul | y quenched by sl ow addition w th PCEEP2008/067965

cool i ng of 150m of 2M sodi um hydroxi de foll owed by

150m of EtOAc. The organics were separated and

aqueous extracted with 100m of EtOAc. The conbi ned

repa@ratipn 3@xtracts were dried (magnesi um sul phate) and

PO SR SRR Pt

found 256 [I\/H-H] +. Preparation 29 1, 1-D nethyl et hyl
8- [ (phenyl net hyl ) o -2, 3-di_hydro-1, 4- benzoxazepi ne- 4(

5H) - car boxyl at eBOCZOw(? 2?}, 32.4 mml) was added
to a solution of 8-[( | met hyl') oxy] -
2,3,4,5-tetrahydro-1 , 4<beNn 8 azepi ne (Preparation 28)
(7.52 g, 29.5 mol) in DCM(l %and kept at room
tenperature for 30 minutes. Then e reaction was

evaporated to dryness and purified by flash
A chixburat d@r dphgimethyidtinyg 8-l (triflsosormeting)stiforiydeoxyir@xdadibydro-1,4-

. | pt -
ooRERRE RSO, SRR S Sy 5o Al i
cyanidq ¢0.47 6 \whilt499soriod). andste{raig} (trithenpBosOhineplladiss(B56;115
f 5 ' I
PSR 5O m e SRR sh@hedBa ot ot CFORL RURY fnen
coa[eg aldldlmtefbwhlyll:'é@ﬁwwater (40ml of each) and the organic washed with

3@%@8%‘%@%#9&' )ﬂ%ﬁkﬁ gm s&i% g{cé'vép?rsted and purlfledzé)}/ flash

enzoxazepl ne- ate reparat'i on
ch(omasgrgphy EleBgnwith ) 1:# nEWAd/ige-hexansf torHgive Aite ritlp eerdpound

BT S VSRS 8 (ST R e
fOlaWd”eiz[NbdrFHi@d to give the title conpound (5.49g) as a

white solid. M5 (ES) Cl4HIO9NO4 requires 265; found 166
[ MkFH 100] +. Preparation 3 1 1,1-D nethyl et hyl

Prgparationi3B| uor oret hyl ) sul f onyl ] oxy} - 2, 3-di hydro- 1, 4-
1, RBARERTRR)INE - 4(5H) - GA{IRRAIF¥kFHrfino)(imino)methyl]-2,3-dihydro-1,4-

benzoxazepine-4(5H)-carboxylate

ce
<

A  mixture of 1,1-dimethylethyl 8-cyano-2,3-dihydro-1,4-benzoxazepine-4(5H)-
carboxylate (Preparation 32) (0.195 g, 0.711 mmol), hydroxylamine hydrochloride
(0.099 g, 1.422 mmol) and sodium bicarbonate (0.299 g, 3.55 mmol) in ethanol (5 ml)
was stirred and heated at 60 °C for 3 hours. The reaction mixture was cooled,
evaporated and dissolved in EtOAc/water (40ml of each, some warming needed) and
the organics dried (magnesium sulphate) and evaporated to give the title compound
(210mgs) as a white solid. MS (ES) C1sH,1N3O,4 requires 307; found 308 [M+H]".

Preparation 34
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Trifl uoromet hanesul foni ¢ anhydride (0.253 m, 1.498
mol ) was added to an ice cool ed sol ution of

wda 2dom8aTet hyl et hyl 8- hydr oxy- 2, 3-di hydro-1 PCT/EP2008/067965
, 4- benzoxazepi ne- 4(5H) - carboxyl ate (Preparation 30)

¥§P%g% Rﬂh@ & (‘% elélré)lt{] ﬁy'{r'r%tg nﬁh Iﬁa@ eva&gr‘l;% 406 Aiiazol-

3-yl)-2 Sedlitvgdroi- h44ﬁmizox1dzeﬁir@%(5ﬂ)}danm<lybdevw th 20m of 2M

HCI and 20m of saturat ed sodi um bi carbonat e then
dried (magnesiu ul 3\Nand evaporated to give the
title compound (3 ? gum Ms (ES)

C15H18F3NG6S requirgs 397; f 8 [ MtH 1

0 +. Preparation 32 1, 1- D net hyl et

8- cyano- 2, 3-di hydr o- 1, 4- benzoxazepi ne}%’(SH) car boxyl at
e A mxture of 1,1-di methyl et hyl

A 8mirer iof | udrdimethhiethys ug- t(hw’okmhe)ammajdnbmnaﬂdihﬁdro-1 4-
oob SRS I R RIS B AR Abogggromoro
4-[(troieth et foayIberkdoi( tamriptmyérpﬂmsamu @) p@ld, a]leCRm(rrO'b]ol) EDC

018888781 BB HOST (i LY nEfe Brpp TRl bRfrERives o

roov ttbmpti@ace iat 20 n(iddes than Imtdsr) atn@0 t@eoon gaioucs. Was hwdled

oy vy o e El MBR ERPL AL 2o e organis
cottdatéd, ngrigd t (mdgnésititrOfsupheate)heaaperdted gand (iuniied | by ebiotage
ehiEisaptod i Ao neheintipll 1568 6 TG 2ombBfi, A 2gp as =
white sBlic:as z@ESp@EH;’Bs‘F’I}INgCDirmnEy:%ﬁgmgn(é 4?16 ([jl\p;H]l 225H2837CIN305
| -
re%@ﬁ%%i @H%@gééﬁl&{’ﬂ]mcg?)bgs;l th!é A m xt u?/e of
1,1 di net hyl et hyl 8-cyano-2, 3-di hydro-1

4-b nz azepi ne-4(5H) - carboxyl ate (Preparation 32)
0.71 1 mmol ), hydroxyl am ne hydrochl ori de

Ethw 099 8d5-(3-chRori] athylethyliony]pbieagi} 1c2)dioxadidzanD-yt);2,3-
th t d d heat ed at
a3 T BehaotheEpld Bk Mo Bebndfe 1 1 o and her gd @

evaporated and dissolved 4n Et OAc/water (40m of each,
some war m ng needed !

\ O
2 PO
CO,Et

A  mixture of 8-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-
2,3,4,5-tetrahydro-1,4-benzoxazepine (Example 13) (0.036 g, 0.199 mmol), ethyl 3-
bromopropanoate (0.084 g, 0.199 mmol) and DIPEA (0.097 ml, 0.557 mmol) was
stired and heated at 80 °C for 4 hours when a further portion of ethyl 3-
bromopropanoate (0.084 g, 0.199 mmol) and DIPEA (0.097 ml, 0.557 mmol) were
added and heated overnight when a further portion of ethyl 3-bromopropanoate
(0.084 g, 0.199 mmol) and DIPEA (0.097 ml, 0.557 mmol) were added and heated
for 3 more hours when all starting material gone. The cooled reaction mixture was
diluted with EtOAc/water (30ml of each) and the organics dried (magnesium

sulphate), evaporated and purified by flash chromatography eluting with 1:1
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the organics dried (magnesi um sul phate) and evapor at ed

to give the title conpound (210ngs) as a white solid.
woR0paS)72C15H21 N3O4 requires 307; found 308 [REFHER2008/067965

Preparati on 341, 1- Di net hyl et hyl

Et@A{:ﬁsq{éex%hJe % 8lve trLe( ﬂ‘tlen(%r#élouﬁh Q§6%85y43p§8&gur}es% g%m4 I\@(aES)

C,3H ¥ TINRO3rediugsi4 85; Touhd86bicatf'epi ne- 4( 5H) - car boxyl at e
A mxture of 1, 1-dinethylethyl
8- [ (hydr oxyam no) (i m no) et hyl ] -2, 3-di hydro-1 , 4-
Preparatina86pi ne- 4( 5H) - car boxyl ate (Preparati on 33)

ehh  $a3ereBitto O nauiibiiSunperuya 2 arpdipzayavn-23-
d|quurb%@pnm)&iépmnﬂﬁﬁ)-ymﬁlﬂahaatb% g, 0.761 nmol) and
HOBT (0. 107 g, O 698 mml) DMF (4 mM) was stirred at

roomterrperatur To@'_é ifnut es then heated at 100 0OC
for 17 hours. The m xture was dil uted
with Et QAc/water (40m of e and the organics

collected, dried (rmgne3| um sul p , evapor ated and

purified by bi ot age chromat ography in T
A Etrfikeifd s @f hexags- @r@orgww “rfegnyidth}I R xgIPABOUNNT2 @ 15AEBSHI-3-y I )-

2538V i3 PR AR B P A NGRR2Y iyl ey DIPEA
(0oegndl, 4880d Mirhbir.ankr epqr atbremoBitafsdiy (0.059 g, 0.300 mmol) in
ace@Lﬁnléiggﬁb\yg% gtir(r)e)qﬂrzariér’l%a_tgéa 'yd 5"6 f(;/rI 1)5 Xc}/u]rsp hI%e coole]d reaction

migiuky dae dllutéd Bpazasasheni in-HOAthwaydr] (B0@P3NeadHe afd th& btdRics
iy, (gpabivar, opipaSisl) Elapomian Sl Pl b toen ctromatography
elutrﬂagbwmzomzemmsé Eéﬁdﬁél € e (b QB6 €omPbuhd0 (1T08RIgE) as a

cofpmiss iom J68 (o) CoPlses Sarbrsaiias ot prats TG ca at

80 OCfor 4 hours vvhen a further portion of ethyl 3-
Prbrgrga grgganoate (0.084 g, 0.199 mml) and DI PEA (0. 097

mmol ) were added and heat ed overni ght when a
1,f-DirhB@yldtlylt i on [{5-£3-ilora 4l (1omefHydétapeskyd phenyl}-1,2,4-

oxadiazol-3-yl)-2,3-dihydro-1,4-benzoxazepin-4(5H)-yl]acetate

esanvey

A  mixture of 8-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-
2,3,4,5-tetrahydro-1,4-benzoxazepine (Example 13) (0.127 g, 0.301 mmol), 1,1-
dimethylethyl bromoacetate (0.117 g, 0.601 mmol) and DIPEA (0.210 ml, 1.203
mmol) in acetonitrile (5 ml) was stirred and heated at 70 °C for one hour. The cooled
reaction mixture was diluted with EtOAc/water (30ml of each) and the organics dried
(magnesium sulphate), evaporated and purified by flash chromatography eluting with
1:2 EtOAc/iso-hexane to give the title compound (130mgs) as a colourless gum. MS
(ES) CsH30>°CIN,O5 requires 499; found 500 [M+H]".
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(0.084 g, 0.199 mol) and DI PEA (0.097 m, 0.557 nmol)
wer e added and heated for 3 nobre hours when all

W@ r@oose1gs mat eri al gone. The cool ed reacti on nPRI/BPI08/067965

was diluted with Et OAc/water (30m of each) and the
Prab 93 oﬁ 8drled (rmagnesi um sul phate), evaporated and
by flash chromat ography eluting with 1:
1- MEtlﬂhthylsh[(meue:thgletlwlg:xy]a3{(tmlLtblrd)rhethyd)rt;mzndte( 90nys)
as a colourless gum M (ES) C25H28 35CI N3Cb requires
485; found 486 [ M+H| +. Preparatlon 36 Et hyl

4-[8-(5-{3-chl oro-4- [( yl thyl)oxy]phenyl} 1
, 2, 4- oxadi azol - 3- yI)
dlhydro 1, 4- benzoxaz 5H) - 9 but anoate A m xture

of 8-(5- {3 chl oro- 4- [(1 hethylethy ) oxy] phenyl } -1

A, rﬂux&n@xcﬁdua&e}ox%y@mo?on%tﬁyl chadid aéa(dir(%l 12.1 mmol), 2-

benzoxazepi ne ample 13) (0.1 . nnnl) ,
|o®pﬁman26g2nImZ4 3Omg@t) Wc)ta%fﬁﬂ” é@mpate (3 35 g, 24.3 mmol) in
N, I4i Hﬁh@m}ﬁbin%?ﬁlaé 200 - RS> hEatd®Qt MOEE fon 4aR@t OMhé reh&ion

m) was stirred and heated at 70 OC for 15 hours.
m"FWE* 381 Rati3IN aeqCBRLrP % i MacH ENdi the esidusn daditieass] petveen
EtOAcﬁfﬂQ\%I)’\@h@rwa(t&OWSO%I)Qﬁﬁtb)nlﬁ’g’l@oheea@fegaﬁs@éluﬁ’f h oxide.

rérﬂcgnesmmsul phat e), evaporate gurlfled b ash
T ﬁ%‘ﬂ%@?aéﬁmﬁseqxd?FtﬁS ‘”(AﬁhtfH"”ler EIOQF@ NPe mihandihe CPB‘b'”ed

inefridiRnt kb ( bl il HHIB SkpaSta) &8 %Hobﬁﬁ@t gy
(éS 226ﬁ80 %ﬂgﬁﬁbc5 re U|resp499 )found 50 ° 2eno

to [QMEI—‘IP& Crtﬂeetﬁ'ﬁrmﬂwn@‘%@ yellopy ey BeihjImmol). % (dsDMSO,
40[’)8M(-I§)‘ {Bree MiPr @n2slosl1Hme yhety! ypevds phensdoptet! 4.91 (1H,
Se@‘)@é)df'é?%]‘zﬂ d§ ) -2, 3-di hydro- 1, 4- benzoxazepi n- 4(5H) - yI |

acetate A m xture of
8-(5-{3-chloro-4-[(1- nethylethyl)oxy]phenyl} 1

Preparation8i azol - 3-yl)- 2, 3,4, 5-tetrahydro-1
4'[{4m‘?@f@%ﬁylﬂﬁ(&nﬁ&a%&h}%er{&.élgz.dg, 0.301 ol ),

met hyl et hyl bronoacetate (0.1 17 g, 0.601 nmol)
and DIPEA(O 210 M, 1.203 mmol ) in acetonitrile (5
m) was stirred and heat ed 7000C for one hour. The

cool ed 0
VF,C

To a mixture of 1-methylethyl 4-[(1-methylethyl)oxy]-3-(trifluoromethyl)benzoate
(Preparation 38) (3.63 g, 12.5 mmol) in ethanol (100 ml) was added aqueous sodium
hydroxide (12.5 M, 10.0 ml, 125 mmol) and the reaction heated to reflux for 3 hrs.
The mixture was concentrated in vacuo and the residue partitioned between EtOAc
(100 ml) and water (100 ml) and acidified with aqueous hydrochloric acid. The
aqueous layer was extracted further with EtOAc (100 ml) and the combined organic
layers dried and concentrated in vacuo to give the title compound as a yellow solid
(2.68 g, 10.8 mmol). MS (ES-): Cy{H1F3QO3 requires 248; found 247 [M-H"].

Preparation 40

2-(Trifluoromethyl)-4-biphenylcarboxylic acid
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reaction mxture was diluted with Et OAc/water (30m of
each) and the organics dried (magnesi um sul phate),
wer@poseeed and purified by flash chromat ogr apPgT/EP2008/067965
eluting with 1:2 Et OAc/iso-hexane to give the title
compound (130ngs) as a col ou cgum MS (ES) C26H30
35CI N3Cb requi res 49%; Nou M+H] +. Prepar ati on 38
1- Met hyl et hyl 4-[(1 H
-nethylethyl)oxy]-3-(trifH;oronetﬁyl) benzoate A
m xture of 4-hydroxy-3-(trifluoronethyl)benzoic acid

Th(a2re5ctﬂ>n \ﬂtgs $plMmb)4, u%mgI @@Qﬁﬁ&p&ﬂﬂe (r@agﬁ%téﬂshov?rﬂl@each to a

pot assi um car bonat e

m'NUR? ijf‘rPé@rH913r(HF'Harrﬂ”tPéh>ﬂ)@902%“5”6\/\%59 h@a@%&‘%@') m‘eﬁﬁboron'c

acldoi.9b §r32.0 Fhﬁfoly Qﬁ&bbl@@sﬂh’@a%&a‘f@& &agt n@blnymol) |n DMF (64
concentrated in vacuo and artiti

m'bé’?ﬁ@@ﬂe@féﬂ&é'Um%ahlﬁﬁr'paw'%’ﬁ@fr"”%(%@ 99 chﬁ@%inm%)g Each

reSQIBR S B04k8d SO dhel Mibdla0K i Ae150ThE 1&I96 OB uREATRe Wafbined
extracted with further EtQAc

%ﬁ x 100 m)_and the

reacsiRp iRy resy Welki fleradabiquaR Lefia® avash§d MEpHEBAE angitpe solvent

reRBASLINSLRAS AtrAE )re@dmé m@ ﬁﬁrﬂiflérfgde(%t\lrvéer\/ Ettbwc (1@0% and hter
crude title conpound yel | ow oi |

(1Q]Q-,ml))anddi;t]e(qﬂg%@wa%wasmqg)Wltrgsq(gurc bqurbqf@?e s@uw 100 ml).
ThiFrg8hic pﬂaé’é”\/\/as ]d'|ed QMQS@4§|-3|Itére1§|'bnosthsﬁ)‘I\)ent 4en9<3ve6 |ﬂr|¢acuo

sept t aratlon

Thel\)%'PWS)I lt ‘P@? }FBB{S?}edSWt”t‘ rqq"\l" @@PJH*@f%T% %'é?l zaoP@e Aelle polidy 2-

(triﬂhdrbeeﬁhyQM &pﬁ&ﬁy‘lﬁé'rt%xlam‘lde (2.47 g) which was used without further
1- et hyl et hyl) - trlfluoromsthyl benzoat e

pu('&?a((% igar B ?é‘iﬁ'ﬂ%?m(ag‘yétf' -ypherylogaraaxamids; (3 %t/ dipmo)) {pethanol
(8G)TH|) Wa@é@%t@@%ﬁphﬁjréﬁnﬂh Wy ds0xhids ahd vaerMndife ixture

% and the reaction heated to reflux for 3
heﬁ@ toﬁ?e Cnf'P$< & PES- WHE eariaaT i Wap soneRtgtesn ves and the

redi@sd gémn&@ﬁttieltwwﬁ@cme(ﬂww) ﬁtocm HdthbUTﬂn)) e oA phase

ueous hydroch Ior|c aci d.

WQSPH@I%tSG @89é’”P%\WﬂrQﬁé‘Qb'@{'ﬂtr%@?%ae?%?tloﬁ)earndﬁ‘? golgerhagmoved in
vatdd® rive madcibe predtt. NERroRTBsYrAshid RURfcatIEA M%ﬁwgafh@ Blotage

concentrated in vacuo to give the title conpoun
Hcgylépnp o\Rve'SeiRpase cartridge, eluting 5- 100 % MeCN in water to glve the title
compound as an off-white solid (960 mg). LCMS (ES-): Ci4HoF30, requires 266;

found 265 [M-H']

Preparation 41
1,1-Dimethylethyl 7-[(hydroxyamino)(imino)methyl]-1,2,4,5-tetrahydro-3H-3-

benzazepine-3-carboxylate
o SO (1
NOH

A suspension of 1,1-dimethylethyl 7-cyano-1,2,4,5-tetrahydro-3H-3-benzazepine-3-
carboxylate (may be prepared as described in W0O2002040471) (5 g, 18.36 mmol),
hydroxylamine hydrochloride (2.55 g, 36.7 mmol) and sodium bicarbonate (7.71 g, 92

mmol) in ethanol (250 ml) was heated at 50°C overnight. Further hydroxylamine
hydrochloride (0.638 g, 9.18 mmol) was added to the reaction mixture and heating at

50°C continued for 5h. The reaction mixture was allowed to cool and the solid filtered
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(2.68 g, 10.8 nmmol ). M5 (ES-): C1 1H1 1F3O3 requires
248; found 247 [MH+] . Preparation 40

waQ2908¢7ai0r onet hyl ) - 4- bi phenyl car boxyl i ¢ aci dA¢IEEP2008/067965

reaction was split into 4, using a quarter of the
L& sh Xk 0 .
ory SR Smetos” 0e¥ ehchaF i nyefald Sl Fele sormpoung e whie
sohargs.¥7 gplhEOyInlnﬁtDIoBB(%&eIdj &I%(cﬁ;@l\,gso ADOMBEPI9) 561, s), 7.52-

1 SRS P RPN 855 b P TR, VB (0 11 o

(9H, §4MP(ES): 6Q61,9M0k Jequiras BOS;dantd 306 Wesiheat ed in the
m crowave at 150 OC for 30 minutes. The conbi ned
reaction m xtures were filtered through Celite(r),

Prepadacidnwi2t h Et OAc and the sol vent renoved in vacuo.

1. 13 7er PR« S ot S SR mliesty o oA deadfizol
3 yupd;z,mlnetcmymoalm Hehzdzepmet3-d8rbvixylatd he organic

phase was dried ( 04) , filtered and the sol vent
renoved i n vacuo. he brown oil vg?g%riturated W th

DCM and filtered ta pale yel1 ow solid, 2-
(trifluoromethyl)-4<% gylégﬁxam de (2 47 g) which
was used wi thout further-pury-¥ication.
ar boxam
Togsohian st et b AP ey 2&6&?@%@5&5 4669
6. 5561mgacal)gn DW\?I; mﬁslahd%momt eutrmrg:l ﬁi[{a‘mmdl)tarfdeElbeE(ﬂ 868114p7.20
e r.ea QN M X € _Was
m'ES'PrctB‘ﬁ{?%'!t@’&* %059‘7\93&?6 siiHg R err%&??jf% 1;93[?'9?@? gy temp. 1,1-
diraethywe e D@Wyﬂﬂﬂﬁbﬁhb)(l&ﬂ@b)MHﬁM 2,480 etrhydrdBE-Phgaarepine-

3'%26%51\/\% Irei’%ﬁa%tpﬁd @@dgghk gw)g@ggﬂﬁgé%gg% Bonge{eactlon

mikinee @hdldﬁe RoORAEUE theafdar @mmagba@higat PIHe Ed)l@@‘ttl\ms bEhéV@d in
rever se cartrid

vail 950 o RReR P RaDLed b iR A Py Rleto i Siiadon
redrée pﬂiﬁsfe&:aﬁﬂhgéj e(lAi6g 5ro. %b@MBn(trE&r) wal@ﬂ.%ﬁﬁmct containing
fragzi‘3 (%%H%i?ﬁvpge( {:R%ucgrqtre?tesg r{%cﬂ‘lc-)]to yle ?(P %rea‘utlle compound as a yellow
on19$(( el @xmﬁbng b4 ﬁbﬂP)SI’FB(tdEUMBOl AB0 M)t &9 e, &) 08. 3H(1H,
dd) 7. 8'?928%2(%& m) 7. 4%a(1p|°d¥ 757 (1H, d), 4.89 (1H, sept), 3.50 (4H, br.s),
2.96 (4H, br.s), 1.41 (9H, s), 1.36 (6H, d). MS (ES): CuHa CIN;O, requires 483;

found 384 [M+H-100]".

Preparation 43

1,1-Dimethylethyl-7-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-
3-y1)-1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate

T PO
hoWiie

O—~N
3-Cyano-4-[(1-methylethyl)oxy]benzoic acid (can be prepared as described in
WQ02005/58848) (687 mg, 3.63 mmol), HOBT (5639 mg, 3.99 mmol) and EDC (762
mg, 3.99 mmol) were stirred in DMF (30 ml) under argon for 20 minutes. 1,1-

dimethylethyl 7-[(hydroxyamino)(imino)methyl]-1,2,4,5-tetrahydro-3H-3-benzazepine-
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A suspension of 1,1-dinethylethyl 7-cyano-1

, 2,4, 5-tetrahydro- 3H 3- benzazepi ne- 3- carboxyl ate (nmay
wheomphgpas ed as described in Wo2002040471) (5 BCT/EB2088067965

nmol ), hydroxyl anmi ne hydrochloride (2.55 g, 36.7 mmol)

BB (CleBoRbR . HCC P rRIAIES jay e R misure

stitrgd ratt))(ty(brartemeerlayzde dorhd dr befere( O vﬁﬁ8hega,tec9ic180 rf@ofoy 28as The
regcqgfﬁl nut Oet?vg? p%ﬂ%‘b O(Pb?w‘é%ﬁ %(? rpogwg{ r?é%) d) ?nd the

ure was -~ a
organid leped V\talsbecswmdaduelotmrsedmﬁf picatbenstel arnd mateﬁmefore it was

T O T

to gtve DhvsElle 40Qpddd) as & whie (olid+989)mg, 2. (EerﬂoIB?SI-( aEbMEQ, 400

w2685 &F: el gy ST s0 by s B oy bop Sy, 798

(1 £ AMIAgES(1B0 SaplOU AB3Z067 [AVEHh), B.00P2.0pas S g 42 (9H, s), 1.39

6% %) Di net hyl et hyI
( 5-{3-chl oro-4-[ (1-nethyl et hyl ) oxy] phenyl }-1, 2, 4- oxa

di azol -
3-vl)-1,2,4,5-tetrahydro-3H 3-benzazepi ne- 3- car boxyl at
Pr ignd4 ution of
1, BDirhbihyiethyl| 7LS5HEL[ymethyéthohty]eagdflaomemdthyl)phenyl]-1,2,4-

AP Al o 0

mml ), the resul tapt sol ution wasestirred under argon
for 10 mns at room tenp. 1, 1- P\Le(; yl et hyl
7-1 (hydr oxyani no) (i @ )met ]-

, 2,4, 5-tetrahydr o&3H3-Ige rne- 3-carboxyl ate
(Preparatlon 41) (2 g, 6. 5'5 nol ) was then added to the

4- [r(ﬁ%'mmhmo&ﬂhg @nﬁiﬂﬂorﬁ&ﬁyl%@n%lb %@.dm@@atﬁn %ﬁm mg, 3.00

enoved i n vacuo

mPaS GAB " 748 o, S0 Fmtadk M B CT 660 508 3 L AT gInwee Stired in
DN ot%ge HW' 4Rder rgag%hsefophagﬁ Qﬁﬁtﬁtéé dge, 1L dHFn'eﬂE'IethyI 7-
% acetonitrile roduct contai ni ng

[(W?@&ﬁ"’@'ﬁ@)('{ﬂ %@t’”eﬁ)yllvﬂef% é 566?5%@@(9 §H£b¢q¥a\§%%3tc@rtiﬂxé|ﬁ@
(PFéS)%rétbﬁ'éﬂ)Q@@%?@ (%)Swrgﬁﬁdt’)e\}vé@\é’d@éd aﬁ@% E’ﬁ%«tur@ s%a?rem'room
te@p?ray:p fad) hrs pefpe it e I'(e21|tq;d 980 ‘2ﬁ3 for 2@ hISH T@g rea}thymcxture
Wa]sHpamlonéﬁ 88tweeh Heto¥aP A @atép a@éﬂhebbrgﬁhlc I%&egﬁvkéﬂféd with
aqggqgs%\@@|'u%dqg¢qr@§1azjr@3béfore (It was 2jr|ed in the usual manner and
evaporated. The residue was purified by Biotage Horizon, reverse phase cartridge,
eluting with 5-100% acetonitrile in water to give the title compound (749 mg, 1.45
mmol). 8H (dsDMSO, 400 MHz): 8.40 (1H, dd), 8.31 (1H, d), 7.89 (1H, br.s), 7.86
(1H, dd), 7.58 (1H, d), 7.37 (1H, d), 4.98 (1H, septet), 3.54-3.46 (4H, m), 3.00-2.92
(4H, m), 1.41 (9H, s), 1.36 (6H, d).

Preparation 45
1,1-Dimethylethyl  7-{5-[2-(trifluoromethyl)-4-biphenylyl]-1,2,4-oxadiazol-3-yl}-
1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate
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found 384 [ MtH-1 0Q] +. Preparation 43
1, 1-Di net hyl et hyl - 7- (5-{3-cyano- 4-[ ( 1- et hyl et hyl ) oxy]
w@b@ops}24, 2, 4- oxadi azol - PCT/EP2008/067965
3-yl)-1,2,4,5-tetrahydro- 3H 3- benzazepi ne- 3- car boxyl at
e 3-Cyano-4-[ (1-pethyl ethyl)oxy] benzqic acid (can be
prepared as desed in WO2005/ 58848 (687 ny, 3.63
nmol ), HOBT (539 99 nmol Y and EDC (762 ng, 3.99
mmol) were stirre . PVE~ (3 under argon for 20
m nutes. 1,1- dinet hyl et

7-[ (hydr oxyam no) (i m no) net hyl ] -1
2- (Tzlfluorsmpﬁwr)eﬂhvdh@yﬁﬂr@xwg]m éﬂen@@l@aﬂ@b%%ang 1.07 mmol),

Héﬁg%m th PAs %oléa&%tED}: %2§’m9§_g16‘?8 el &\%%AtrlﬁgggﬁjPWngUO

re stirr mte erature
ml) underargeratos @0trainges 0 d, FBimetiaylgthyThEhydsexeami ) diniooimethyl]-

1,283 tB%JWde §H%dbé?% - Ek%ﬁﬁgf% Wﬁ %paﬁgt‘?on"‘@ﬁ)egszg Ag. 1.07

? e organi c a er was agueous
mmplg Aiap @deed ang thevmixisire b@rfes#@t rp@mvta@p@natué@ for@.3 hédefpse diwas

heg@aqs r80aQ,dfo?\4 0 ﬂtn@ peacﬂ—#i}g &Sl A M‘Q’ﬁtlér{eﬁtt}éﬁ\ﬁée@pﬁ@aﬁ{@ﬁo

hanol to gl ve COI’TpOUﬂ as a white so

Iy GBI gler2 (397 AT, s QGESTRESYCr AD@ShAd, oG a0 aUS1 Bpdiu

blg)rt%ogg 4%—i§ Wé\ér t%@%;g %%dﬁeélh!)hfgé g\%})arf?ﬁrﬁgncf H’ﬂsorgtgai The

resgd@wgs mxur@tﬁq with) meglaogl-tg ahe tbqﬁtle ﬁympgumi]_aq gmhitg)solid (370

m% 5390%#[0 )d) ThE' fi %a{%v §’rbu4|‘|ﬁ % tily ehWoﬁEml re|v§r3ﬁ phase

1-nmeth ethy oxy ororreh dy
cartjidge, 2luding with 5-1 0% acetonitrile in Water to give further title compound (70

mg@@ﬂ% %%l 351 [ dpso 2afo Ml A8 (A 38 85B]MEGER RER, ),

xIa

7.90 [1@-|1dlsfbt7hXA EitHh ) ¥ B6y7.48(3H rrin}, 7l DAB LBl NhEB 7 déiidm),

D ti 44rrg 3.00 mvl ), HOBT (446 ny,
3@?%%@%@92 EBCZ(GL%O ng, 3.30 nmol) were stirred in
DMF (28 m) under argon for 20 m nutes.

Pr&ggr?ﬂéﬂ‘%hy' ethyl 7- [ (hydroxyam no) (i ni no)methyl]-1

r ahydr o- 3H 3- benzazepi ne- 3- car boxyl at e

Ethr Bpé-i8-chdorod-1(1-rhettyletigyl) Sxydohenyi)-], 2)decx adiakod-3ayi)d1,2,4, 5-
Xy LR € PY: tenperature for 2 hrs
‘eﬁgﬁ%ﬁéﬁﬁféﬁ’éék#egfﬁjé%aa%[%c for 20 hrs. The reaction

/\CO Et

m xture

7-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-tetrahydro-
1H-3-benzazepine hydrochloride (Example 17) (100 mg, 0.238 mmol), ethyl
bromoacetate (0.043 ml, 0.391 mmol) and cesium carbonate (170 mg, 0.521 mmol)
were stirred at room temperature in DMF for 5 hours. The reaction mixture was
diluted with diethyl ether (~20ml) and washed with water (2x ~20ml), the organic
layer was passed through a phase separating cartridge to dry and concentrated in
vacuo to yield the title compound (77 mg, 0.16 mmol, 60 % yield) as a yellow oil. 3H
(deDMSO, 400 MHz): 8.19 (1H, s), 8.11 (1H, dd), 7.81-7.85 (2H, m), 7.45 (1H, d),
7.34 (1H, d), 4.89 (1H, sept), 4.07 (2H, q) 3.42 (2H, s), 3.00-291 (4H, m), 2.77-2.72
(4H, m), 1.36 (6H, d), 1.19 (3H, 1). MS (ES): C,5H:6>°CIN;O, requires 469; found 470
[M+H]".
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was partitioned between Et OAc and water and the

organi c | ayer washed w th aqueous sodi um bi carbonate
whedoongo7es was dried in the usual manner and PCT/EP2008/067965

evaporated. The residue was purified by Biotage

Hori zon, reverse phase cartridge, eluting with 5-100%

acetonitrile in water to give the title conmpound (749
Thegfolldwidg comyoundsl bvefrel 6RARObY 40MildvHmethd@s 40 P(epakytioddd9 was

31 (.1 anl-89 ( 1H, br.s), 7.86 ( 1H, dd), 7.58
f“’?"e{ﬁug'féﬁﬂﬁ'%‘?@( 1H, d), 4.98 ( 1H, septet), 3.54-3.46

(4H n) 3. 00- 2. 92 (4H n) 1 41 (9H s), 1.36 (6H,

P#pf?t\-%c":' F O.l. Hoh Cl. Ilyl Nir;nﬁ’ 4- oxadl

trifl qu%H‘@PH‘%) bi phenyl yl ]
| -3-yl}-

azd"?
ethyl [7-(5-{3-cyano-4-[(1-
1,2,4,5-1etrahydro- 3H 3-be
Q\Q/ 4 blphe|\|C

NZ&z®pi ne- 3- car boxyl at e2-|( Tr
i f hwor ome r boxy’f’?tgylgmyaofyﬁ‘?%ﬁﬁlﬁ'at 110N 461
40) (284 |y @ )
were st [M+H]

OBT (152 4rxadidzdi&-yiol ) and

EDC (225
under ar
7-[ (hydr¢

E_ 1

ngNc 1 18
yjon for 20 m nutes. 1, 1-

pxyamni no) (i m no) et hyl ]
nfrah\ldrc QLI 2 _haon=z

e aipidges)

-benzazepln -3- yI]acetate

o, 5 T, 9 {

(Prepar at
m' xture 9

U1 Tt T T J U\,IILML\,

ion 41) (326 ng, 1.07
stirred at roomte

cenarhn
/\_yl ate

ﬁa%%%?‘-& ded and

t he

fng atraetdylety)@xd-3n bef orle
K h. e react| Xt ur e

Ef OAC (éﬁmf’ mﬁ?@%ﬂ (39 994
m) and { r washed, pMtdxadiguelcdsg}-sodi UmM+H]"

bi car bonat €-%and before it rﬁ??fdﬂ@%ﬁ%&ﬂgﬁsﬁr at

separator) and evaporated. The
with nmethanol to give the titl e noapoapid3aghacetsdi t e
'F||fr:rl-a W o n||r|'F

d to 80 0OC
b_etvve

éﬁvas he _

parti

ed

seH-a—{(3¥0—rg—0-—69—+rrol —TFhe A as—pu-ed
by Bi otage Horizon, reverse phas % 3657‘{{5:"[26 el ut| ng
with 5-100% acetonitrile in wat e(ltnfﬁJ@rogmetW)‘Mt her

title compound (70 ny, 3 ol d O, 400
NHfb: 8. 57 (L1ph s) ( 1H, %&he H'yé%’ AH s) ),
;'?1(1) (7 %2; (g%) 4 55.3. 47 (4 &@dréﬂgs 9I$>Ht22 3%1 (4H
ni, 1.41 (9H,,s).,Preparat| on 4 eﬁ%wo-i’,%- '

522
[M+H]*

A

[Z- 5-{31chloro-4-[ (1 -nmethyl et|ydnrezepipbgnstdtate

_ oxadi-azol-3-v1 ) -1 2 4 5

T o=y x5 &=y Ty <

Preparation 50
Ethyl 4-[7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-
1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl]butanoate

/< O-N

CO,Et

7-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-tetrahydro-
1H-3-benzazepine hydrochloride (Example 17) (65 mg, 0.155 mmol), DIPEA (0.104
ml, 0.593 mmol) and ethyl 4-bromobutanoate (0.048 ml, 0.339 mmol) were stirred at
60°C in DMF (10 ml) for 24 hours. The reaction mixture was partitioned between

EtOAc (~30ml) and water (~30ml) and the aqueous layer extracted once more with
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t et rahydr o- 3H 3- benzazepi n-3-yl ] acetate
7-(5-{3-Chl oro-4-[ (1-nethyl et hyl)oxy] phenyl }-1
WO 2904408w28li azol - 3-yl ) -2, 3, 4,5-tetrahydro- PCT/EP2008/067965
1H 3- benzazepi ne hydrochl oride (Exanple 17) (100 ny,
A238 I ethyl br t 1
Etgﬁ\ ~g§?ﬂﬁm)l'gea X og‘%)ar}e% %’@g@‘ég t\/\% % q%)g(ien%r%t({% in Wgerq(f;ﬁ%s Ild) the
criate rtidencdaneppedalinie mgy ONF1 fmmoB beuars.ordhge rsehd.t |I\/t§h (ES):

C%ﬁg m?%“\?\ﬁ% gé?qﬁunolwﬁ_ﬁt heef):]g;m( czlagyzar a\r;\gs

passed through a phase separating cartridge to dry and
Pr&ONSEaL" ted in vacuo to yield the title conmpound (77
nmmol, 60 %yield) as a yellowoil. dH
Ethy]6 DI\/SO4 -[449-{34clyano-8- [QEm@thMlbthgb)Qxﬁpherlyll 1,24 -oxiliazol-3-yl)-

1H, d), 4.89
1 ’4%&\3@3%‘?’%%359?’"(%#& ‘éﬁ&%“ﬂg (5 bo-5b1 (4H,
, 2.77-2.72 (4 ) o<§6(6H d) 119(3H, t). M5
(ES) C25H28 35C es 469; found 470
[ MiH] +. The fol | owi ng corrpou Is we made by sim | ar
met hods. Preparation 49 was L fied by MDAP.
Preparation 50 Ethyl 4-[7-(5- {3 chI oro-4-[(1
2-[{ ritettrylladin H)pix et (B (@Eh Dt trahy doo- HiH-Gxtzeahizazapiin-3-yi)t 1) 2,4-

ox%c_ii%gcf}f%zl]ég £c§?ﬂ¥% rﬁg %{ E@?%{%ﬁ@? )%fﬁghﬁjp%%g%ﬁol) DIPEA
(0.327 4nlost £8P enmbl) Byl gth, %bmmbuwpaﬂay(@rw?: ml, 1.068 mmol) were
stsel 25 PO RABLARENE BMFOl g BSG ang FackB e ther
heateldrtorfidBd tfan@attee (€rcOd8 mixtureOwa39llaweol tp sk@rdeosrnighteat room

terﬁf)?(rt%r(? thhé?'\éJ: h a%r%b%utgé?a\%é éd‘né‘ée{ %&COT@S%Bt\Aé%Qadded and

re art t1one
thewsastion miamurle)heam at he° Gtpudcmird. dpemeastion avxtew wagpartitioned

beg/g%eglen ?'g@éé}%fﬁé ?HQd WJ@F é—cigﬁ(@ngﬁ% rtrgéag tl'a??r &&faGted once
mare vibLatbly!d ceddte 4 Oral). 1Tm mmﬂilr)eoa@rgamwwaregeon%htraied WBvacuo
to (JeRd “th&EAIES DB @ts M 6igubi4@s Ao hOWRdodR8e [ e Es):

CosH3N4O4 requires 488; found 489 [M+H]".

Preparation 52
Ethyl 4-(7-{5-[4-[(1-methylethyl)oxy]-3-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-
3-yl}-1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)butanoate

/< O-N

Q T

CO,Et

7-{5-[4-[(1-Methylethyl)oxy]-3-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-3-yl}-2,3,4,5-

tetrahydro-1H-3-benzazepine hydrochloride (Example 19) (160mg, 0.353 mmol),
DIPEA (0.234 ml, 1.342 mmol) and ethyl 4-bromobutanoate (0.110 ml, 0.767 mmol)
were stirred at room temperature in DMF (10 ml) for 5 hours. The reaction mixture
was then heated to 60°C for 5h, and allowed to stand overnight at room temperature.
Further ethyl 4-bromobutanoate (0.055 ml, 0.383 mmol) was added and the reaction

mixture heated at 60°C for 6 hours. The reaction mixture was partitioned between
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Preparation 5 1 Ethyl 4-[7-(5-{3-cyano-4-[(1
- met hyl et hyl ) oxy] phenyl }-1 | 2, 4- oxadi azol - 3-yl) -

wQa 2@948B2% et r ahydr o- 3H 3- benzazepi n- 3- yl | but anPEr/@P2008/067965
2-[(1-Methyl ethyl)oxy]-5-[3-(2, 3,4,5-tetrahydro-1

Et5|'A§' Df@r’%l??é&'yﬁe{ (y-gémﬂ} an% tﬁ'e ﬁ\gléeous I er e traftgj(aonce éno_,[% with

oxadi azo enzoni'trile och
EtQ20Q~4aml).O" e3zbnrhindd) org@hué’EWe(d)c@ﬂ;@ntnéted In S&Rornyield medltle

thyl , 4 onDb 0 1 068 Wer
ool d18] MBS LR, 7 ufige oo M5 by ErFranio,
re@ﬂm&ﬁﬁ1thendé&bﬂ#dﬂ .M xture then heated to 600C for

5h, the reaction m xture was all owed to stand

overni ght at roomtenperature, further ethyl

Prépimationb3t anoate (0.076 m, 0.534 nmol) was added and

ere r
Ethg'act i gﬁﬁn{% Q? L rﬂefmv\%gm%a )'?'bgghegg&gt {Kgét n&%&ﬁ% 2 4,5-
te(raldyirbi3 HrBdbenadzepir(-33Q)bujarenate t he aqg. | ayer extract ed
once nore with ethylacetatge (-40M). The conbi ned

organi cs were cg at‘e uo to yield the title
Corrpound (218 @ %@{: or ange oil. M
(ES): C28H32NAO4 r'equires 48 §§ [ M-H] +.

Preparation 52 Ethyl 4-(7-{5-[4-]
7- 5@t(mwm®yéth¢xy}m@rehylyn] fl lZ,I@bmj@yB-)ypmemyJS}te&ahydro 1H-3-

be&Z%ﬁef'”fa@d&OC% 9ide (EK3apP's -2 (224, |9, 9488 gDy PR fhaldt ™'
1.608 mmol) and ethyl 4- bromobutanoate (0.131 ml, 0.919 mmol) were stirred at RT
n PP (197 S e TheYeddtan bisduts Wos BBl W obPOERBhs,
angl- Brehealtcﬂ\ml plt@&té]jtﬂrwelfzﬁlsgllﬂ irﬁierc(dﬁgagmlpera]h% ( é:ﬁﬂhﬁr Iethyl 4-
. 35 P . 234 1 ] {
or AT hAR B QS pcwas riad anlals eaifieh Sixp pgeted
at $0°C dand theomse Tae weaction rhdard wWds naytitoaed HetvaaensEtOPwe(~30ml)
g e TSP B e S e iR E Rt gt b toA8 1 domi.
ThELUoh’rtﬂTdedgdrbaﬂgcs?\;]vbrmmh?mtm“te@_treva(o@o@55|e|‘d meﬂltilégz?.r?mmhc) (277
e n e reacti r e a

s 45 BaRaS Aheh e Shi s W S St s ey 8 546 Found
550¢MvmEIENEt OAc (-30M ) and water (~30m ) and t he aqueous

| ayer extracted once nore with EtQAc (~40m ). The
conmbi ned organi cs were concentrated in vacuo to yield

Preparatioh|54
1,1-Dimethylethyl 7-{5-[3-cyano-4-(methyloxy)phenyl]-1,2,4-oxadiazol-3-yl}-

1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate
O-N
O N O
O
1,1-Dimethylethyl 7-[(hydroxyamino)(imino)methyl]-1,2,4,5-tetrahydro-3H-3-benzaze-
pine-3-carboxylate (Preparation 41) (240 mg, 0.785 mmol) was added to a
suspension of sodium hydride (60% dispersion in mineral oil) (23.01 mg, 0.575
mmol) in THF (5 ml) at room temperature (note slight effervescence). The resultant

mixture was stirred at room temperature for 30mins, methyl 3-cyano-4-

(methyloxy)benzoate (100 mg, 0.523 mmol) was then added and the reaction mixture
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conmpound (183 ny, 0.310 mmol) as an orange solid. M
(ES): C2SH 32F3N3X4 requires 531 ; found 532 [ M+H] +.
wee@pasEes on 53 Et hyl PCT/EP2008/067965
4-(7-{5-[2-(trifluoronethyl)-4-biphenylyl]-1

- oxadi . . .
We{séleé’é U rrgﬁ@ﬂ?ég%%n}zggz' éﬂﬁr%an"?g rﬁcolop amnlétg{eewas diluted with water

and-eftbAdc2tatd and theadaynmbalylh()neﬁ- boljgheasyrgbént In the bi-phasic mixture

NI i S S

romt@mpdﬁhti&@ TBe 2@ kture, was 6énnpeitijiorseud aptdhyle organic layer

ool ARS8 4 oo AP I, S8R 6% v

asvageltdvenil. NG t(ES):t ©58R0E0f caqubbs 447 :amul ndse riorabtesaet 'HANMR

t fe F th
G B et & e 83 Il L e i 735
7.41)e1Hemc(7i13A7 .n7 X BHI, @ (HE8Y,e4H,ah (8603.88)r 418, Mo(287-3.08 9H, s
1rﬁg\ction m xture was partitioned between Et OAc (-30n)
(1204 wat er (~30m ) and the aqueous | ayer extracted once
nore with Et OAc (~40m ). The conbi ned organi cs were
I:,conrc ntrated in vacuo to yield the title compound (277
nmol ) as an orange solid. M5 (ES): C3
Me’lthBD F3 NS 2F[2-E[( 11 dimeBhBethiyh) axylc o nlylYakdiro)ethiytipar at oxy}-3-
t)éb B]rreth | et hyl
(mgthyloxybenzaat ¢ 4 (et hyl oxy) phenyl ] - 1, 2, 4- oxadi azol - 3-y
[}- 1,2,4,5- tetrahydro-SH— 3- benzazepi ne- 3- car boxyl ate
1,1- Di met hyI ethyl 7- (43 ,\gr ox;b/?égo) (imno)nmethyl]-1
, 2,4, 5-tetrahydro-3H 3- benzazepi ne- 3-carboxyl ate
(Preparation 41) (24p%ng 06785 ) was added to a
suspensi on of sodiu dride (60% di spersion in
m ner al 0|I) (23.01 ny 00575 mmol) in THF (5 m) at
BB GITRAT LT & (L& SdiAhto BHLERVESEelRR: oI lMon of 1.1
resultant ure rre room tenperature for

dirg&thylathy! (ﬁeln)de)xyéthTbamate( (r8tddyd.0%\2) tremat)o antashy(l Loy dngxy-3-
(iR BRR el P DO ERRD) A by B 2 3 G 2o
in rHK t(@0Embargthdidolingeith ani itdywaker ath. Stirred for 30 mins then evaporated
and used without any purification. LC/MS showed essentially just product and
triphenylphosphine oxide. Yield 98.9g of crude material. MS (ES): CisH23NOg
requires 325; found 326 [M+H]".

Preparation 56

Methyl 2-[(2-aminoethyl)oxy]-3-(methyloxy)benzoate
CO,Me
O™ h,

O/

Methyl  2-{[2-({[(1,1-dimethylethyl)oxy]carbonyl}amino)ethyl]oxy}-3-(methyloxy)benz-
oate (Preparation 55) (98.9 g, 304 mmol) (crude material, in reality only contained a
maximum of 0.112 mols or 36.4g) was dissolved in a mixture of TFA (60 ml, 779
mmol) and DCM (60 ml) and left at room temperature for 1.5 hrs. Evaporated and
dissolved in EtOAc/2ZM HCI (250ml of each) and the organic extracted with a further
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and et hylacetate and the | ayers partitioned, solid was
present in the bi-phasic mxture so this was
wo ec@nd8Eesed to a conical flask and stirred atPeCDBP2008/067965
tenperature for 2h at roomtenperature. The m xture
t rikt d rgani.c. | :
2l PR 2P hn GRS, BB oL 309 gblsmpeddgne
sohatjon Chasdi2d nwithh ,5096 Sdditine ! yYraxiglea Qrgbhiowsepiarated/BndESyueous

X M 2 M) S5, b PR RO R BeBRE st Rgsum
sulpha®9-ahddByapotated no( Jiveé5H .99 42 )colaLHessmoll 7 LEAVS . sitwed 13%
pré{t{l’ct gan%“si%é%f) %'é'ﬁr@p %ﬁgg‘@é %y@igéwﬁ E{;F“Bén%o%z'e%rn%@l\ns (ES):
C1HENQx (douirds 225! iforetdBA6EMH] ). oxy] car bonyl } anmi no) et hyl ]
oxy}-3- (nethyloxy)benzoate DIAD (23.95 nm, 123 mmol)

was added dropwi se to a stirred solution of 1,1-
Predparmation|5&t hyl ( 2- hydr oxyet hyl ) carbamate (18.05 g, 112

v - 3- t benzoate (20.4
9'@9@?255%?)“'*&@d@?é‘%ﬁéﬁ%%&%@@ﬁ?ﬁ%@%g. 3 g 123 mol)
in THF (400 m) with cootbng in an ice/water bath.
Stirred for 30 mns then gy rated and used w t hout
any purification. LC M wed) essential ly just

product and tri phenyl phosphi oxide. Yield 98.9g of
crude material. M5 (ES): Cl&H2 NO6 requires 325; found

. + i t hyl .
A 360 Ll B e Rl Ml bz Erspgretion 50)
(129{d, 32(§ mebl) in toluene (200 ml) was stirred and heated at 110°C for 1 hour
- di | ' | - 3-
TSR AR L2 RE N LR ARG L 80 ol Bl
solict %! €€ Bha CeyH AN Q5 reguiresal 93t fouod 194 @dAEI ned a maxi num
of 0.1 12 nols or 36.49g) was dissolved in a m xture of

TFA (60 m, 779 mmol) and DCM (60 nml) and left at room
re for 1.5 hrs. Evaporated and dissolved in

Prepanaéipatsé
&t 2M £107) i _the organi c extracted
9@@@&&%%5{1%@3%“%%0@?&@&3% m of EtOAc added
to aqueous and 50Qg of ic ac()jded and

)

H

(0]

9-(Methyloxy)-3,4-dihydro-1,4-benzoxazepin-5(2H)-one (Preparation 57) (9.3 g, 48.1

mmol) in hydrobromic acid (120 ml, 2210 mmol) was stirred and heated at 105°C for

5 hours. Evaporated to dryness, azeotroped with 200ml of ethanol and biotage
chromatographed twice in 3% methanol in EtOAc. Triturated with EtOAc and filtered
off to give 6.61g of white solid. MS (ES): CoHoNO3 requires 179; found 180 [M+H]".

Preparation 59

9-[(Phenylmethyl)oxy]-3,4-dihydro-1,4-benzoxazepin-5(2H)-one
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solution basified with 50% sodi um hydr oxi de. Organic
separated and aqueous extracted with a further 5x75m
w@RooR&es Conbi ned organics dried (magnesi um BUI/PREDEY67965
and evaporated to give 11.9g of colourless oil. LCNMS
showed 13% product and 87%of material already
cyclised to the benzoxazeﬂiﬁ-. M5 (ES): CnH 15NO4
requires 225; found 226 [ M&HA +. Preparation 57
9- (Met hyl oxy) - 3, 4- dlhydro- , 4- benzoxazepi n-5(2H) - one A
sol ution of nethyl
2-[(2- an1noethy|)oxy]-3- 7$oxy)benzoate
(Preparation 56) ( 1 8 mmol ) in toluene (200
m) was stirred and heated HllCOC for 1 hour then
cool ed and evaporated to giVe the title conpound

A (itudg) ofas 9&1y§ﬂi9<9|é8 4l@||h9(§’rbeld4—b@hid§<azé¥ﬁ1 6E8))- on@lgﬁ‘% 10NO31.6

requires 193; ’£l +. Preparation
mrgolly GPRAN) - bgorn'd& FPJSP%’aHO B rPSPatpPArbs(WRgl) R potassium
cafbohiykt (hylzmy)ms n4ms||) méﬁ rsqrréd a|4d BesEesR 8o mt&MEWs @fIEfor 2

(Preparation dr obrom ¢

holes: f-qoleh dipt edzvzifo "‘fﬁ%’l §30\9!&‘é) a9 Pr@t%avy HeBQAs 00mI and
4x1@rtﬁﬁ): gg%mﬁnehf@amtsﬂe&v?@@h?bSd/afﬁeodrmge&nomre@fr @BRY. Dried
W or et nanol an | ot age cnr 0
(MEgnesiuMm SUBHRIge1GYaRYRIGH, ritireyed Wity thg %Rde{‘J %@‘?Eﬁ £} gi¥g 7-559
of dfle bblldt ILENT €, HAND, ¥6q e L69; folindbrd pnaqgti d. M
(ES): COHONGB requires 179; found 180 [ MtH +.

Preparation 59

PrE@paratiba eyl met hyl ) oxy] - 3, 4- di hydro-1, 4- benzoxazepl n-5(2
Fﬁ K ure oXxy- 3, 4-di h
9-I h?ﬂ}&% ﬁW]ﬂz (ﬁﬁ}eté’g’%’d(%zﬂs ﬂ‘z% ieFB"?mDI) benzyl

br omi de (Preparation 58) 45 m, 45.8 mol) and

pot assi um car bonate (17. 24 125 mol ) was stirred
and heated at 6Q0C in DMF (/5 m) for 2 hours. Cool ed,
diluted with water (300m )~and extracted with Et OAc

(200mM and 4x75m) and th i ned organi cs washed
with 3x1 00m of wat er.m magnesi um sul phat e),
evaporated, triturated sher and filtered off to
gi ve 7.55g H
1M Lithium aluminum hydride (60 ml, 60.0 mmol) in THF was added to a stirred

solution of 9-[(phenylmethyloxy]-3,4-dihydro-1,4-benzoxazepin-5(2H)-one
(Preparation 59) (7.4 g, 27.5 mmol) in THF (150 ml) under argon and heated at 60°C

for 2 hours then cooled and quenched by careful addition of 100ml of 2M sodium

hydroxide with ice bath cooling and the resulting suspension filtered, the solids
washed with water and EtOAc and the organic dried (magnesium sulphate) and
evaporated to give 7.01g of white solid. MS (ES): C4H7NO, requires 255; found 256
[M+H]".

Preparation 61

1,1-Dimethylethyl 9-[(phenylmethyl)oxy]-2,3-dihydro-1,4-benzoxazepine-4(5H)-

carboxylate

60
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of white solid. M5 (ES): Cl6H1I5NO3 requires 269; found
270 [ MtH] +. Preparati on 60

wO2000@8ERy | net hyl ) oxy] - 2, 3, 4, 5-t et rahydr o- 1, 4- PETVEP208%/667965
pi ne 1M Lithium al um num hydride (60 m, 60.0 mml) in
THF was added to a stirred sol ution of
9-[ (phenyl net hyl ) oxy] - di hydro-1
, 4- benzoxazepi n-5(2H) - one¢ (Preparation 59) (7.4 g,
27.5 mrol) in THF (150 nd) under argon and heated at
6Q0C for 2 hours then éboled and quenched by careful
addi tion of 100m of |un1hydrOX|de Wth ice bath
cool ing and the resul s spenS|on filtered, the
solids washed with water an and the organic
dri ed (nmagnesi um sul phate) aporated to give
7.01g of white solid. M (ES) CL6HL7NQ2 requires 255;

9- [f(r@rwr@w?& | oMy, 3 .4 ﬂeﬂ@ayoﬁtbnanb&mszézebw@ (Rreparaeshe0) (7.01
g, gllgf)(rﬁ g%t hC,ylo) 9)((}/1 mF38 2dr|nrrr]1>c/)8(/voeréld|ssc9v ndzm)baéﬁ%&) mAB(and
|efs@trrb@mmbmb@:%tdré REresme! Howik hneh)ev&yéra%d?an@ Bhoth§é ey tsyrdohed

n SHERORSD (ST ‘hremals sassel Jow eticbetigd fAIDeRAC i

isd- I?]&@n@td eRitglthefile campoaad(d. 25@3%84 White é@vﬁ gl&(ﬂ&g;cmH%Nm
t hen eva ot age chromat ographed in 5%

reﬂ'@&c”"% 1% &%ﬁg['\?g&{ &lr]m/e excess BOC20 and changing to
15% Et OAc in iso-hexane to elute the title conpound

8.2 s a white solid. M5 (ES): C2 1H25NO4 requires
—gB%'—MPr atiplb2q 256 [ MrH100] +. Preparation 62

1,1-DimBihyRithyll Bhydroxy-2,3-dihydro-1,4-benzoxazepine-4(5H)-carboxylate
9- hydr oxy- 2, 3- di hydro- 1, 4- benzoxazepi ne- 4( 5H) - car boxyl

ate A solution of 1,1-di hyl et hyl
9-[ (phenyl net hyl ) oxy] ydr 0-1 , 4- benzoxazepi ne-
atjjon 6 1) (8.25 g, 23.21

4(5H) - car boxyl ate (Prepa
mmol) in ethanol (100 ni) ma;’ drogenated with 10%
pal | adi um on carbon (0.825 @ 7.75 nmmol) for 18 hours,
filtered and evaporated to give 6.16g of white solid.
A s@ut{oRf)1; 1-disnethds NOD-[( ol Imeshyl)oxy]-2,3-dihydro-1,4-benzoxazepine-
4(5H)-carboxylate (Preparation 61) (8.25 g, 23.21 mmol) in ethanol (100 ml) was

hydrogenated with 10% palladium on carbon (0.825 g, 7.75 mmol) for 18 hours,

filtered and evaporated to give 6.16g of white solid. MS (ES-): C,1HsNO, requires
265; found 264 [M-H'].

Preparation 62 (Alternative preparation)

1,1-Dimethylethyl 9-hydroxy-2,3-dihydro-1,4-benzoxazepine-4(5H)-carboxylate
OH

@
IV

A suspension of 2,3,4,5-tetrahydro-1,4-benzoxazepin-9-ol.  hydrobromide
(Preparation 85) (565.7 g, 226 mmol) in dichloromethane (DCM) (550 ml) was treated

with triethylamine (47.3 ml, 339 mmol) and stirred for 20 minutes. This mixture was
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265; found 264 [MH+] . Preparation 62 (Alternative
preparation) 1, 1-Di nethylethyl

w@20waisw02y- 2, 3- di hydr o- 1, 4- benzoxazepi ne- 4( 5H) PCHEPIINS/D67965
ate A suspension of 2,3,4,5- tetrahydro-l

copfB IS TERIZEER! B S5Ohoa IUAERUSI 1 CPLFRRE AR B0 6

24@asmol) eadieldonintdthdnei (é)lGIW)I (ﬁﬁﬁ) me) 4tAnc ambie 3@ keeplthe mitainal

bl P 5oBln TG T d i ot B R0l e
to MarBCIbZEOcn(nS@erﬁpm‘aturQ@rrrmﬂoﬂo) 2 howts cdﬂdoalmvmdh@neta(rd)@vproom

: . e {
te é‘%‘%era \de?rérgﬁgﬁjg\ev%%ﬁ% w%éévﬁgrtu%f;\ﬁ g%ﬁ/l f‘(r)%trgg oarlc acid (2x 250
mig @anp | vedter, (290emi)i Ktied ¢sasiisn edulphak)l dnd svaporated togive the title
hours and allowed to stand

COH}D%H% gé?é’%’e br&fvurglngG rg? The m xture was washed
MS\(E&)mbmsN@drmlrrbs;QBﬁ famoUZQLQ[M-EIBO m ) and water (250

m ), dried (sodium sul phate) and evaporated to give

the title conpound as a pale brown solid (60.5g) M

Prép&ation®3i H25NO4 r equi res 265; found 264 [ M H] +.

63 1, 1- Dy | .
1 GRS Ror oot ny 1 PSETIGTRRE syl 23 fiyaro-1.4-
bepeoxazepmepd (98)-¢ahidxyade boxyl at e
Trifl uor omet hanesul f oni 6 anhydride (6.04 m, 35.7
mol ) was added to an |é§ ®#oo0l ed sol ution of
1, 1-di met hyl et hyl 9- hyd¥ &xy- 2, 3- di hydro- 1

4 benzoxazepi ne-4(5 r‘l%gxyl ate (Preparation 62)
(6.32 g, 23.82 mmol) i yridine (100 m) and stirred
at QC for 2 hrs. The pyri evaporated and the
resi due di ssolved in EtOAc. %gd with 2M HCl, sat

rfi

sodi um bi carbonat e sol uti on ed over magnesi um

TrﬁH&@%ﬁf%n@Qtﬂfoﬁm&ﬁﬁd%dl\jgﬂ i, “39 ﬂrﬂﬁro@ ivids& RRIROMN e cooled

as a yell ow oi F3NO6S requires

SOBlgcm f und. 2digethviathyl 009- hrdrorw gpadiydrer . 4slgenzoxazepine-4(5H)-
caﬂbo;(ylaen@tfewrﬁdﬁy&) (6.32 23 82 mmol) in pyrrdrne (‘1000 ml) and stlrrred at

-2, 3-di hydro-1, 4- benzoxazépi ne- 4( 5H) - car boxyl at
0°@ for 2 hrs "The pyridine was evaporated and the resrdue dissolved in EtOAc.
Washed with 2M HCI, sat sodium bicarbonate solution, dried over magnesium
sulphate and evaporated to give the title compound (9g) as a yellow oil. MS (ES):

C1sH1sFsNOgS requires 397; found 298 [M+H-100]".

Preparation 64

1,1-Dimethylethyl 9-cyano-2,3-dihydro-1,4-benzoxazepine-4(5H)-carboxylate
CN

C)
N
%o
0 7/
A solution of 1,1-dimethylethyl 9-{[(trifluoromethyl)sulfonyl]loxy}-2,3-dihydro-1,4-
benzoxazepine-4(5H)-carboxylate (Preparation 63) (9g, 22.65 mmol), zinc cyanide

(3.99 g, 34.0 mmol) and tetrakis(triphenylphosphine)palladium(0) (2.62 g, 2.265

mmol) in DMF (90 ml) was heated at 80°C for 24hrs. The reaction was cooled,
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A solution of 1,1-dinethylethyl
9-{[(trifluoronethyl)sulfonyl]oxy}-2, 3-di hydro-1 , 4-

whemw2osE2epi ne- 4(5H) - car boxyl at e (Preparati on BGY/EPDGS/067965
22.65 mmol ), zinc cyanide (3.99 g, 34.0 nmol) and

dlltﬁt%ég@#ﬂn%{)?\'cP@S%p%rgg%t%}e@@n :gﬂed;gﬂtgr)edéé)%%?&e insoluble

madiials . TheHitirate st isepamstes] arablhedyrghricitagdr washedBri@Awater, dried

o830 AR B A P B s

withr Ef@NcGsd- hg)@mevte&med e td]glmtt@rmledrdn&nbuodeﬁ 1geam@ soloanless

0"SM$3W§§ oy 16h§/ a’?ﬁ?'ﬁgﬁ Eﬁrgt ?iiﬂ\/l%dfoh xane 1:9 then

1:3 to give the title conpound (5.1g) as a colourl ess
oil. M5 (ES): G 5HI8N2MB requires 274; found 174

.Jjg,n%g AfiermaiSR Y854 9.08¢ (Al ternative preparation)

1, BDimetihyle2h B-Heyandr-2 3 didydrerizéhenzpiazepine 5K Hecarboxylatet
e A solution of 1,1-dinethylethyl
9- brono- 2, 3-di hydro-1 , 4- benzoxazepi ne- 4(5H) -
car boxyl at e (Prepara’tllon 101 ) ( 1.34 g, 4.08 nmol) in
L/ L/-dimethylforma \de (1 1mM) was degassed under
vacuum (3 mm Hg) for|15 mn then stirred under
nitrogen. Zinc cyani de 4.90 mol ) then
tetrakis(tri phenyl hosphi ne) pal l adi um(O) (472 ng,
0.41 mmol ) were ad ed and th resul ting m xture was
stirred at 1000C undef en overnight then diluted
with ethyl acetate. The |nsoI @}ﬂgﬁl dues were

filtered off and washed with /et hy et ate, bl eached
for t wo days washed twice wi®h brine, dried over

neS| u sul p and c ncentr t vacuo. ,
A PRI 2B o AT EHUEREL] GOy 2 e e e bR ST Eaiy YA
cafdoxi |a% (SB’@éparéﬂdnHOt‘l (wtattbl 4.58 #5018 tnhy IN- @ﬁféﬂ@lf@rrﬁe}’mlde (11 ml)
cycl ohexane gave I t] e conpoun url ess
W%dfqgési dﬁﬁyacwef g '@)Sfﬂ'igglﬁmﬂl‘?@qﬁﬁ'frﬁ gin %””F?ﬁﬁ'i‘dz'”c
cy&?&e[ﬁ%ﬁ'ﬂm Po@paalh itesh @@;aﬁlsltrlﬂh tdgk&%@in’ﬂé?ﬂ palladium(0) (472
ydroxyam n me [
mah b YA e Ads) ah s s bod ATkt uat Siedt 100°C under
nltﬂogbndd)\F&lﬁleﬂ ﬂiehydlldflﬂed?)vﬁﬂhoet% BaG?tB%édﬂ?rglmsolublte residues were
z I he- Car a reparati
Ttpig 5] A b8 ity MR AR RO A05Y S Wit
brine, dried over magnesium sulphate and concentrated in vacuo. Purification of the
residue by flash chromatography on silica gel, eluting with 15-45% ethyl acetate in
cyclohexane gave the title compound as a colourless solid (980 mg). MS (ES)
C15H1sN2O3 requires 274 found 275 [M+H]".

Preparation 65

1,1-Dimethylethyl 9-[(hydroxyamino)(imino)methyl]-2,3-dihydro-1,4-

benzoxazepine-4(5H)-carboxylate
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g, 37.2 mml) and sodi um bi carbonate (7.81 g, 93 nmol)
in ethanol (50 m) was heated at 600C overnight. A

wo eoovoge72porti on of hydroxyl am ne hydrochl ori deCT/EB008/067965
was added and the reaction was heated at 600C
overni ght. The solidgas okl tered fromthe reaction
mxture and the filtraté evaporated The residue from
t he evaporation was di 8S ég in Et OAc, washed with
wat er, dried over magneg m sul phat e and evapor at ed.
Trituration with ether fo @ ohe title conmpound
(3.94g) as a white solid. M5J(E3¥—~ C 5H2I N3O4
requires 307; found 308 [ MtH] +. ' Preparati on 66

A ésu%%@ﬂsm?lt fy | Teijdyﬁethylethyl 9 cyano 2 3 -dihydro-1 4 benzoxazeplne 4(5H)

J -nmet h ) oxy] phe % 4-
caghoxylgle. (Preparatlon 64) (5.1qg, 18 mmoI) hydroxylamlne ydrochlorlde (2 58

g9, 37V ol Pasld '%MG#D@I' &cé%l@ﬁétéqmae@l G n AN - ERBRAXBD FHhi§ was

A sol ution of I met
hegte[d(ahﬁ&r%fay%rmgﬁé) /eufwﬁh%pﬁﬁpmﬂ){ nygroxylgmirgdwyeroghlodde (1g) was
ad(@@@ 4R ﬂ?eerﬁb&ﬁ)h%ar%l'%e'a@&{ i’tﬁ?ﬁ‘é‘;?g{vgr_nﬁg?ﬁ e il WasFiféred from the
reqqtion rFé'f‘Wfﬁf anthe B'i(?‘]eb%\f@f’éfaéedaér hg residye figm the7eygpaiabpy was
dls%@geé 468 Ef@lAc 2044 mih) wats, H@J &\%9%3&1%%&552”6%% Jand

m) was stirred at over ni ght "t hen heat ed
evar?or@@@o 'thEﬁt'OBN‘f”@ ethgdo ewﬂhpdlﬁe PRPAYRd (Rt 9¢ 88 Pehite solid.

M ES eI, el vB Sbunshd fuprroani cs dried over

magnesi um sul f and evaporated. Purified by flash
chromat ography eluting with Et QAc/iso-hexane 1:3 to

PrebX@tibRget i t 1 € corrpound (320ng) as a whi te soI id. I\/IS
N3C6 requires 485; foun £
g%gasj atplatty]. GuBrSraorsr -4 e Bpisti) phenyD)-1,2 4 oxadiazol
3- %) QGQIIIW&RJVJI ﬂIH%)ﬁonazeplneA(l F?-carboxylate
“chloro [ (1- et hyl et hyl ) oxy] phenyl } -1, 2, 4- oxa

di azoI cl
3-yl)-2,3-di hydru‘(l qb(a epi M 4( 5H) - car boxyl at eA
m xture of 1,1-dinet et
9- [ (hydr oxyam no) (i m no) met h -2, 3-di hydro-1 , 4-
benzoxazepi ne- 4(5H) - car boxyl ate (Preparation 65) (32.9

A gsoldtdrd ol ) -dimethyletret h§H (Aydrmeyanido @miro)mad8l]-2viedihydro-1,4-

e T
[(13methlylethyhdxyi§ehzoic acid (384 mg, 1.790 mmol), EDC (468 mg, 2.440 mmol)
and HOBT (299 mg, 1.952 mmol) in DMF (5ml) was stirred at RT overnight then
heated at 120°C for 3hrs. The reaction mixture was cooled, diluted with EtOAc/water
and the organics dried over magnesium sulfate and evaporated. Purified by flash
chromatography eluting with EtOAc/iso-hexane 1:3 to give the title compound
(320mg) as a white solid. MS (ES): CzsH2s>°CIN;O5 requires 485; found 486 [M+H]".

Preparation 66 Alternative Preparation
1,1-Dimethylethyl 9-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-
3-yl)-2,3-dihydro-1,4-benzoxazepine-4(5H)-carboxylate
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nmet hyl et hyl ) oxy] benzoyl chloride (Preparation 102)

(28.7 g, 123 mmol) in DW (100 mM) was added over ca
wQoomiosnrees. When the addition was conpl et e t hBCTER1008/@67965

was allowed to warmto roomtenperature and stirred

for 1 hour at roomtenperature, then at 1200C for 3

hours. The m xtur s al ovved and was poured
into water ( 1 ity euItw{gsoHdvvas
extracted into ethyl eta e 300 M) and the

extracts conbi ned, washed w IM hydrochloric acid
(2x 250 m ), then 1M sodi um carbonate sol ution (3x 250
m), brine (250 m), dried (sodium sul phate) and

A evpipEabeds 133"rﬁet'h9|%tﬁ§/l189 W%@Wdrfﬁuh@)@n% I%Bih‘y:}@tsléih?’d}iié’l 4-
on silica. Elutin a 40% gr adi ent
beaé@iaa?@n?ﬁ(ﬁ@d}@éb%@tq o(Pg?RPéattQ'i‘e Qﬁ%t (&2-8 ofpolfivd %10!9) and

trigth @il (119 rdIoh 28 minfed) ik @hy NPVt yiferR4RRe IDMFNEETD mI
rIreMw rgs( 485; found 45;6%)[{yI\/H—I] +. Pryepar ati 83 67 mi) was
cogizle Dlr]Tetlﬁ?/NV@fqﬁw under nitrogen. A  solution of  3-chloro-4-[(1-

m&h&léth{zl%xfy}@ﬂ fthbﬁdé’fﬁi’@}éb@h&y h 02X 2B e i3t moB i DR 00

ml) 5 arges e 7 0. Sy r\@é%&aﬁdgﬁ@nwmﬂ&ﬁt? fheymixture was

aII§\Né@| lt@“(/va\‘\‘ﬁytotr@oﬂfﬂt@lﬁi’@é@‘tur@ ar@Bstirie@ Mol &RAF &t r&din @émpédYiture,
NACb requires 476; found 477 [

thﬁFF} @Lg@%ﬁ R 36@OLE§ h'{}lpe mthgre(\gag allowgdyfqyceal [qnfk\gvas poured into
watérat hﬁifbﬁﬁh&'réé@ﬂ%ﬁb%ﬁ@%% e%trac@ed“fmﬂ%&ﬂyl%%@iaté3(35(|3b02nl§3and the

di hydro-1, 4- benzoxazepi n- 4 I-q yl ] but anoat eA so
exispcty Ceslb{r@dcw%r%* ity gt %@(‘Wl QAT 2XyA0BHy h}enﬂM Sodium
carb%)néteo&@ﬂh@fi QqQBx 3250 Jml),2bdnet (250 Qﬁl aBMé’d Qsddium sulphate) and
- benzoxazepi ne hy drochl ori de { npl e 31) %1
eVéle’Et?dnﬁB‘F 5es'dé'€H%S e 150 %&rép*(yoort)%ﬂc% lutipg A‘ch a 10-

40%T9ﬂa)jleﬂﬂgf dohyPletatd A dbhdkandiodide BBk cbMpbGRt &b Lhystaine
sold (L&ZZ was_ heat ed at, 7Q0C overni ght, Addi t| onal et hyl

7&&%%&%%9@55‘2&( NS rravires 485afonpd 86 IMEHDI PEA
(0.074 m, 0.424 mmol ) were added and the reaction
heat ed for a further 5hrs. The cool ed reacti on was
rgpargyl ith Et OAc/water, separated, the organics

1, DiRethIeRhy BB 8- s\nv4-[(A ahth@leEhyl)oxy]phenyl}-1,2,4-oxadiazol-
3-yl)-2,3-dihydro-1,4-benzoxazepine-4(5H)-carboxylate

_(NC o /\\ o
a2 et
N O

Prepared in a similar way to Preparation 66 from Preparation 65. MS (ES):
CosH2sN4Os requires 476; found 477 [M+H]".

Preparation 68
Ethyl 4-[9-(5-{3-chloro-4-[(1-methylethyl)oxy]lphenyl}-1,2,4-oxadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yl]lbutanoate

Cl
_( O-N o/\\
o & N.\/Y
N OEt
—2 4 k@; )
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evaporated. Purified by flash chromatoraphy el uting
with Et QAc/iso-hexane 1:2 to give the title conpound
W@ 1@5/080)728s a colourless oil. M5 (ES): 026H30 BSCZERNR067965
requires 499; found 500 [ MH] +. Preparation 68

A4S PR B e B Rk

2,314 )5ytdirahytirot1 Bevenaseaze pina - Rydiddhioyide bifxamolet 81 )A(1|719xnngr 6.424

fn9-(5-{,3-¢ch -4- = Tet hy| <
bl T Sb855 6 0 TR 2L R BB 0 . .24
mmdla bienAcetaziie (mhydasdidated ¢ ((ERanydreigBil) Additibng| ethyl 4-
orifo SRl 10 BPL R L UEASRRBR BRY DIEER 6, B 4THP ki) Were
adtjéd lahd clhereatafmyd)rﬁ teatmdifoea fNVEy 56B50hel foaled réactian @ds diluted
: te.
o B S PRPTBR LB Rl o B et g am
evhporate80 Iﬁtunfleblda/ flél"slhechnomatoraph\waautmlgl mVaeEt@Ac/so@lexarmﬂ 2 to
t 0 I &
g'\;\/?\a/ggH eg Iéf ;Ec %%{(1{; rﬁa&ﬁya%ectoaotuge 22@1%?% an%ﬁ %Oh?ﬁ305
recqawtesd@@sfoumdrﬁ@me]washed with vvater (2x 250 m), then
brine (150 m), dried (sodium sul phate) and evapor at ed

to give a colourless vi scous oil. The crude materi al
P ara ioni6Bi AdterbativehiP phy on silica, eluting with
cyCo IR TR B T DSy B S22

androFﬂ é—byezcatazeamme)-sl]hmnngte(18 3g9). M5 (ES):
C26H30 35CI N3(b requires 499; found 500 [ MFH] +.
Preparation 69 Ethyl 4- [9 (5- {3 cyano- 4- [(1

- met hyl et hyl ) ox en I} ~4; oxadi azol - 3-yl') - 2, 3-
di hydro-1, 4- benz (SPI) ut anoatePrepared in
a simlar way to Pr rat4| from Hrrple 32. M5

4

(ES): C27H30N4AOb requires found 9491 [ MkH] +.

A  mixture of 9-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-
2,3,4,5-tetrahydro-1,4-benzoxazepine hydrochloride (Example 31) (20 g, 47.4 mmol),
potassium carbonate (16.4 g, 118 mmol) and potassium iodide (7.86 g, 47.4 mmol) in
N,N-dimethylformamide (DMF) (250 ml) was treated with ethyl 4-bromobutanoate
(7.46 ml, 52.1 mmol) and the resulting mixture stirred at 80°C under nitrogen for 180
minutes. The mixture was allowed to cool and poured into water (1000 ml). The
resulting precipitate was extracted into ethyl acetate (3x 250 ml) and the extracts
combined, washed with water (2x 250 ml), then brine (150 ml), dried (sodium
sulphate) and evaporated to give a colourless viscous oil. The crude material was
purified by chromatography on silica, eluting with a 20-100% gradient of ethyl acetate
in isohexane to give the title compound as a colourless, viscous oil which crystallised
on standing (18.39).

MS (ES): CosH30°CIN;O5 requires 499; found 500 [M+H]".

Preparation 69
Ethyl 4-[9-(5-{3-cyano-4-[(1-methylethyl)oxy]lphenyl}-1,2,4-0xadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yl]butanoate
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Preparation 70 Met hyl

5-brono-2-{[2-({[ (1, 1-di et hyl et hyl ) oxy] car bonyl }
wa@eimoyEehyl | oxy} benzoate DI AD (9. 62g, 47. 6nmoPJT/RRR08/067965

added to a m xture of methyl 5-brono-2-

hydr oxybenzoate (1QOg, 43.3mmmol), 1, 1-di nethyl et hyl

(2- hydr oxyet hyl )car bamate (6.98g, 43.3mmol) and

tri phenyl phosphi 12. 4% , 4}$§nnnl) in THF (250 )
and stirred at
trlphenylphosphln

ir . Addi-+j onal
ded °Fowed by DI AD

(4m ) and the mxture Ieft ndi ng ¢ver ni ght.

Evaporation and purification by flash chromatograph
PrRaiEd foe TbI" 25y BrRaralion s G EXEBIR 31.1MS (R burftiN:Os
re@fired 406! foa¥y 291 (M-&41929) . M5 (ES): CI5H20 8 1BrNO 5

requires 375; found 276 [ MtH 100] +. Preparation 7 1

7- Brono- 3, 4-di hydro-1 , 4- benzoxazepi n-5(2H) -one A

Prégéﬂahbﬁr‘roof met hyl 5-bromo-2-{[ 2- ({[(1
dr met hyl et hyl ) oxy] car boné_){i amn

ey benzoat e (Prepar 2rb@mor %@[(bégd'mz§1léﬂﬁ'?wﬁ9>}vlpﬁrb°nv'}
ankifir ety gmbfeeated with TFA (7m) and stirred for
5hrs. Additional (2m) TFA was added and the reaction

| eft overnight. The sol vent was evaporated,

re-evaporated wt ,Me5x) and di ssol ved in

toluene (50m ). The Itmgqe&%;s was treated with

:Q

triethylamne (4 equ 100C over ni ght

then evaporated. The residue wag purified by flash

chromat ography twice eluting with 50% Et OAc/ hexane
DIAE?er(9£eg,4547E6r@¢®1)thadd€tie td r actmixtings wefr enetigp & lroed-2-

i RaierRaps” 1o, RepPRLT Y B, SR AR oo Rere

(6.8Bepdt.amimoh) @ad triphenylphosphine (12.47g, 47.6mmol) in THF (250ml) and
= B - e 5 : @1 - - '

st@g& S?Iﬁgnfgg %.5§[. b?‘g%(g ’I Xrﬂ%]%ﬂ%}%lﬁ'(é@ﬁ%%%ﬁ%?ﬁ)ag%dﬁ‘ed followed by

DIAR- (entizancathephiitubg ) stemding Prep@mhhtiEveporatipn and purification by

flash chromatography eluting with 25%EtOAc/hexane gave the title compound as a

yellow oil (8.92g). MS (ES): C15H2081BrNO5 requires 375; found 276 [M+H-100]".

Preparation 71

7-Bromo-3,4-dihydro-1,4-benzoxazepin-5(2H)-one
O

,
A solution of methyl 5-bromo-2-{[2-({[(1,1-dimethylethyl)oxy]carbonyl}amino)ethyl]
oxy}benzoate (Preparation 70) (8.92g, 23.8mmmol) in DCM (18ml) was treated with
TFA (7ml) and stirred for 5hrs. Additional (2ml) TFA was added and the reaction left
overnight. The solvent was evaporated, re-evaporated with toluene (5x) and
dissolved in toluene (50ml). The resulting residue was treated with triethylamine (4
equiv) and heated at 100°C overnight then evaporated. The residue was purified by

flash chromatography twice eluting with 50% EtOAc/hexane then 40-45%
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(3.28 g, 13.55 mmmol) in tetrahydrofuran (THF) (30m)

was stirred under argon. Borane tetrahydrofuran
w@oomplogor2§ 81 m, 8 1 mml) was added sl owl y anPiCT/ER2008/067965

solution stirred at RT for 1.5 hrs. The sol ution was

t 65 ni.gh ' . I
QBB E B TP end i B 08 P EBR W oo o
whatilsei@]. N BBk 1ok Briidd eetuimsl 24 Bidouren244 [birHjeat ed at

reflux for lhour before being cooling and sol vent

renoval by evaporation. The reaction m xture was
Prpparatibng2ed bet ween Et QAc/ Water and separated. The

7%9%?82?3&%)@%3 i Ogl?f-i)ghfoq(a%éilﬂez'\/' NaOH, extracted

ri ver magnest um sul phate and
evaporated to give a colourless oil (1g). Precipitated
solid fromthe initial EtQAc | ayer was filtered and

dried. This solid was Wi edNin Et OAc/ 2M NaCH,
separated and the organi ere/\jri ed over magnesi um
sul phate and evaporated to0“gigve"a colourless oil (
1.6q). The 2 pr cts we conbi ned ive the title
A Bl (2reBp e et b eaeagemn S dte, (Pespiaios 71
(3.2Br HO13.65unmey in2Rtrahyioidran3 0T H-tloml) Riaepsétiradi omder 3argon.
Bl LD}-Fgﬁ)tQPéJethl 3 q lowl i
Orans; SRS PEﬂ”h‘{?’mpé‘?Xl(, 1 e} L B leas 2ddedaigwiv 2pd §ig galtion
stiged -aBRIMMor 2,53h|455 5hge=romibydgas- %eaték} lb;eema\g@nibmle Thg reaction
Prepar at | 7 1 .43 mmol ). was di ss ed i
el S Bt ad g Agnitid PRUtwgna nsct then M Hol
(100ml) Slu%s%’ddmhd tleencbabiie( Reatdd dt rwuhyéretriwgb?fore bei?]g cooling
i car bonat e . 263 .10._37 . Stirre or. 4 urs
ang e RN B eSs Rt T e AR RSB B Rashtigned Débvizen
EtOBx 204k gn@réegﬁlrdté@ mhe\,(ltaqrueoﬁévg@@ﬂl _ )w@q%ﬁerﬁeE@gja; e NaOH,
epar at. i ot age columm eluting wt t OAC xane
ex5850 i Eavor Readotes Topestab stpfiad aihBitnRsted 0 She a
cog)%rle?ﬁgh)il (T%O(Fﬁ&ipitéﬂadldbﬁd B'oﬁBIhblGBitiéleEﬂachﬁlﬁly@rZ\Qfa? finerad and
. MEH- 1 +. Preparatio -Di ne et ,
d”?g-gﬁfgi%g@, %@%ﬁ"ﬁ%‘(e&-' ,Eibﬁ&/‘r}%@%bé%isﬁB@rﬁ@Kﬁ”-dctgg QEsanclpyer
driéd over magnesium sulphate and evaporated to give a colourless oil (1.6g). The 2
products were combined to give the title compound (2.6g) as a colourless oil. MS
(ES): CoH10*'BrNO requires 229; found 230 [M+H]".

Preparation 73

1,1-Dimethylethyl 7-bromo-2,3-dihydro-1,4-benzoxazepine-4(5H)-carboxylate

5N
0

7-Bromo-2,3,4,5-tetrahydro-1,4-benzoxazepine (Preparation 72) (2.15 g, 9.43 mmol)
was dissolved in dichloromethane (20 ml). Added triethylamine (1.445 ml, 10.37
mmol) and bis(1,1-dimethylethyl) dicarbonate (2.263 g, 10.37 mmol). Stirred for 4
hours then added dichloromethane and washed with water (3x20ml). Dried the
mixture (MgSO,) and evaporated. Separated on biotage column eluting with
(EtOAc/Hexane 1:9) and evaporated to give the title compound (2.76g). MS (ES):
C14H1s¥'BrNO; requires 329; found 230 [M+H-100]".
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A m xture of 1,1-dinethylethyl 7-brono-2,3-dihydro-1
, 4- benzoxazepi ne- 4(5H) - carboxyl ate (Preparation 73)

w@ 2008/p80728. 14 mmol ), zinc cyanide ( 1.715 g, 1BCREP2008/067965
nmol ) and tetakis(triphenyl phosphi ne)pal | adi un{0) (
1.410 g, 1.220 mmol ) in DWMF (30 m) was heated at 8Q0C
overni ght. Additional

regamhbe(ﬁri phenyl phosphi ne) pal I adi un(0) (700ng) was

PRSPl £ ARSI BRSSP B Bl

vvlth Et OAc/ wat er, separated, @and organics dried over

anhydr ous rragnesi um sul phate evapor at ed. The crude
was purified by flash®chrotfatiography eluting with
Et OAc/ i so- hexane 1:09. conbi ned fractions were

evaporated to give the titl%€ conpound (2.01 g) as a

A yﬁ{&t@rw serl i f1- dﬂﬁbtﬁ B, 7%%M@d|hydlo4?4 6&Hox5>ie r4(5H)
81 (2H, t) 1H, s) r?l o)
7

cagt)oxylgteo@’re(paiﬁlon,ﬁ& (é;Gﬁg: 8@74 @gmd)zﬁnc ﬁyam(ﬂﬁ' @p@}%@ 5

ana tétal?ls(tﬁéﬁéf#y@hbydhme)pauad|um(0) f1 410 g, 1. 2%0 Orlnmol) in DMF (30 ml)
| [ -

(hydr oxyam no)
e N B0 L DOt s ol S ehiaiacium(0)
(7(30rﬂ%)d\h/£%5‘¥abd’é(ﬁbﬁ‘d’ khel QW&J%(&ES@*\ Ihegited-ak 80°C for a further 5hrs.

enzoxazep| ne- - carboxyl ate (Preparation 74)
Thexagled rﬁaCt'P”SB'XFHﬁ%I"‘ﬁaS SUTRR ‘i@ﬁ?éWﬂ%rS&E%?ﬂaEﬁdl gad Pr%”'cs
drle@%ilelganl'ﬂyﬂrc]@ rﬂ’%'{ekluﬁngulﬁﬁﬂb%@v‘éﬁé@%atrﬂe (cﬁ;o@zngﬁb purified

nol ? at ed_at
by&\?é‘? ﬁh@matogfﬁ@‘yg‘?“é%ﬂgs"&' h 'étq,\%féS? BRAed By The P?'F‘Q'(‘P% fractions

weﬁ‘é‘ @véﬁ!ﬁat@b ks Ql% %@M%p&fn?do%ﬂd (jl' b@g)ra%séii/éllb%owsﬂl-ﬂ&@d@ﬁoo

di ssol ved in , dried
Mida)g S (Okinar- @)va@a«aweta 4%9(33H/én)t ﬁé3t(1|tﬂ@ ’ééﬂnﬁ trfdl: {-09 (1H,
m)lﬂﬁg) 589214 phite solid. M5 (ES): Cl5H2 IN3OA requires

307; found 308 [M+H +. Preparation 76 1,1
-Di net hyl ethyl 7-(5-{3-cyano-4-[(1
pregggahgh%hyl ) oxy] phenyl }-1 , 2, 4- oxadi azol -
di hydro-1, 4- benzoxazepl ne- 4( 5H£ car boxyl at eA

1, LBimethylethrl 1. 1. G (edrpyami@ (minojmethyl]-2,3-dihydro A.4-

behzbk PRI ¥ B BMHIxYIR®) met hyl ] -2, 3-di hydro-1 , 4-
benzoxazepi ne- 4(5H) - car boxyl at e (Pr epar ati on 75) (0.84
g, 2.73 mmol), 3-cyano-4- 0

NOH >§O>T

N

e

0

A suspension of 1,1-dimethylethyl 7-cyano-2,3-dihydro-1,4-benzoxazepine-4(5H)-
carboxylate (Preparation 74) (2.016 g, 7.35 mmol), hydroxylamine hydrochloride
(1.021 g, 14.70 mmol) and sodium bicarbonate (3.09 g, 36.7 mmol) in ethanol (30 ml)
was heated at 60°C overnight. The grey solid was removed by filtration and the
filtrate evaporated. The resulting residue was dissolved in EtOAc, washed with water
(3x20ml), dried (MgSQO4) and evaporated to give the title compound (1.77g) as a
white solid. MS (ES): C1sH21N3O4 requires 307; found 308 [M+H]".

Preparation 76

1,1-Dimethylethyl 7-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-
3-yl)-2,3-dihydro-1,4-benzoxazepine-4(5H)-carboxylate
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[ (1- net hyl et hyl ) oxy] benzoi ¢ acid (can be prepared as
descri bed in WO2005/58848) (0.617 g, 3.01 mmol), EDC

w@ 20090807¢5 4.10 mmol ) and HOBT (0.502 g, 3.28 PODEP20081067965
DMF (10 mM) was stirred at RT overnight. Additiona
EDC (0.4g) was added and the reactlon stlrred for 3

hours. Then add|t aI
30yano4[(1rre xyl be §>\\€a0|d(0 3g) was
added, the reaction ateHQ\IiEEnZ for lhour and |eft
standlng over ni ght . The reac xture was

partltl oned between Et QAc/water, and the organic | ayer

A cellutiopt @i, 1drdimathyiols0as- [(HV\QIOWW)QW@)mW|]12e%@hY rag .4-
beﬁﬁ%ﬁ%ﬂlﬁé 4;1#—[)' daisshyRYe gﬁréﬁé}a%}{ 14 @D@m %MBI‘) I"(",Qlcyano 4-

| So- hexane 20-30 % Analysis of uried
[(TFrabyieBySopibancris asitb(gan ksoprepared as descrlbed |n W 2005/58848)

0 %1 %a@@n 4nhbd- EBE Ny 786 '@éhhw%esaﬁ@mw zrcﬂ%mz E?Zﬁ%% mAbl) in

di'um bi car bonate and OAc was ad

DM%&E} mpjasseisedat &1 overnighl. (Adsiions! Biad (@d¢apupaedded and the
rez%?dtl\f)ﬁ §t|h%d tfblt b%da?ypméﬁdaéﬁtﬂo%% c%néMﬁQ'—r%@t M?_I%nggoxJ}@nzow

NACb requires 476; found
acply )awasoﬁdchd 1the -repgliep Hwa&% { 120°C for 1hour and Ieft standing

ovgrn(g'i’ft { 3n& heQéRn* rlikidreMRESYPLHHAEY O3rvBa e BibhcAvaterd 4% 8the

orgprge avar golctiytirdsied, (MaShl e zePREtar. ST utibogirude was
puﬂ"@d by AH W&H%B%pﬂ@%luﬂﬁ&%ﬁ edoRY/is®- r%xﬁﬁé Q@ 30%% hQthis® of

Preparati on uSi ng” Preparati on 75 and

th%l@léﬂ%ﬁbfr?gt%lsafb’ ECMEEshomsy: smma%@[m@sthv@&wi)%ébenzow
acﬂjséresérﬁ%bdscﬂﬁgn [H}é'é"bcﬁ%le énd @‘[@Ré‘r\/\?ats' é?ﬂjeasTEé rE:)l’d)Ac layer was

yano- 4- Y et hy y] pheny d}
sepgrakgd@kiggqi éMgSO@ 3 e\@pgcated o give the tltle compoun (410mg) as a

witblul. g (Espenranaos ridinds arb uhirionanerseTo 2

sol ution
2-[(1- nethylethyl)oxy] 5-[3-(2,3,4,5-tetrahydro-1

Pregar*%ﬁeﬁ‘?’?azep' n-7- y') 1
oxacl i azol -5-yl ] benzonitrile hydrochl ori de )
1,{-Bimethyietay) 7¢6- {@ocplgro 43 grethyisthylioxyighanyhirt 2.4rexagiazol-

A I d t hyl
TR )

reaction n]Xtur?’Xéitféliged and o
*@C

The title compound was prepared by a similar method to Preparation 76 using
Preparation 75 and the appropriate acid. MS (ES): CysH0s2°CIN;O5 requires 485;
found 430 [M+H-56]".

Preparation 78
Ethyl 3-[7-(5-{3-cyano-4-[(1-methylethyl)oxy]lphenyl}-1,2,4-0xadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin 4(5H) -yl]propanoate
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heated at 800C under Argon for 6 hours. DI PEA (0.094
m, 0.537 mmol) and ethyl 3- bronopropanoate (0.051
wWorRgoo0se¥@2 nmol ) were added and the reacti on SPCT/ERI08/067965
and heated at 80Q0C under Argon overnight. Additional

P52 SR o980 Sy 305 1

yl)einzi 4tdxedinea Gyl fbenimdtiled hadracmoridéh d Exkaaplei 85) dA0urg 0.268

iS5 i EAONE & e gt Wddh AR 4 AR By o

brevepoparicate (T.681 mals Bl402ngne uddewaaciur nfixterd Wwys fstimsdh and

s L

bréreS)rop LG ENATH i,y 402 esnal)/ Geref adoed ahd/the Mesdtion. stirred and

neS PR REERhED Apihargrefs ' Aol ekl 4 pipe 0 0e .

0.887hydot)-ahddeting ISztoRmpeEiPRRAALE 1) .01 Ty P8 omv®) Werepatded and

ol Moedl, BRNSEn desc PRI Vad diospBh A Fihec

with, sduepet MaHDO-880l@idmy [3x45n1)- 4 W@itaryE@BoN)-dried (MgSO4) and

evaioipt ThE Yo GUSE Na thringy by Q0 LARRas A, Bfa, yin
EtOAcIidxamet 19y2086 liFib)ageyGolGmh)Rto(ddvedthd tBe tcotmpatiyd] (92n1g). MS

-benz My /ASRIC +
(Eiﬁ;}&]"’&@‘@ﬁg@% ATy, %HE%%‘BH'Y"F'?% ‘© hydrochl ori de
(Exanmpl e 35) (0.104 g, 0.276 nmol) was stirred in
praSSh g'%ile (2 mM). DPEA (0.097 m, 0.553 mmol) and
=—Dbr onobut anoate (0.059 m, 0.414 nmol) were
Ethyld e 8-[r(6-{8 fcblaredlef(1-orethylethy )oxglphengl)- 152 4-oxadiaed!-3yl)-2, 3-

: Pl f ) r di tional ethyl

dify rgoﬂgggbééé%%? Em(ﬁ.gﬂggﬁ‘?ﬂ%,p%&) 4 mmol ) and DI PEA
(0.097 m, 0.553 8l ) were added andcdder eacti on
m xture stirred and 4dlat_800C/ Thder argon

overni ght. Then the ¥eaction]mxtuye was di ssol ved in
Et OAc, washed with saturated™™aMCEB sol ution (3x1 5m)

N5)
)

Prepared by a similar method to Preparation 78 from Example 36. MS (ES):
CasH2s>°CIN3O5 requires 485; found 486 [M+H]".

Preparation 80
Ethyl 4-[7-(5-{3-cyano-4-[(1-methylethyl)oxy]lphenyl}-1,2,4-oxadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yl]butanoate

NN -

A solution of 2-[(1-methylethyl)oxy]-5-[3-(2,3,4,5-tetrahydro-1,4-benzoxazepin-7-yl)-
1,2,4-oxadiazol-5-yl]benzonitrile hydrochloride (Example 35) (0.104 g, 0.276 mmol)
was stirred in acetonitrile (2 ml). DIPEA (0.097 ml, 0.553 mmol) and ethyl 4-

bromobutanoate (0.059 ml, 0.414 mmol) were added and the reaction mixture stirred

CO,Et

and heated at 80°C under Argon for 6 hours. Additional ethyl 4-bromobutanoate
(0.059 ml, 0.414 mmol) and DIPEA (0.097 ml, 0.553 mmol) were added and the
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and water (15m ) and the organics dried (MySO ) and
evaporated. The crude was purified by flash

wa@ booossi7eyyr aphy, eluting with Et QAc/i so- HexanePQDERDB/067965
(Bi ot age Col umm) and evaporated to give the title

. il . - .

oD g2 n S oo RUELTBN, Thon e rpggton
miktufe7 wa§-dfsBelvbd a1 &tA@AE, (ashes Wiyl settimpiedoXyt e sylutierd (3x15ml)
an’divy%f'grg Q%)%ng)?aérgdl F]h?é4 rlg’)gﬁn‘g%/ I%II%% 't(lglégggéélnd evaporated. The crude was
putifi¢d by Jta€inlcbramategraphyreditingewitty Ej@Ak¢/ispenxphé -10-20% (Biotage

- [ - 3-vl).- 2, -tet - : _
ooyl S SN TEd b 9 JuosbBRERN heges i o dii 6
CoatelN.aDv reqiites 499; foupd 4801 BEAHY'0. 095 m, 0.544 mmol ) and
et hyl 4-bronobutanoate (0.058 m, 0.408 mmol) were

added and the reaction m xture heated at 8Q0C under
Préparatioh@®1 5 hours. Additional DI PEA (0.095 m, 0.544

e 05 R BUBBIG B 50 B el o 20
dilgyalr6-1o4-benzapazepifikdAH)-dbutancateon m xt ure was

di ssolved in Et QAc (20m ), washed with NaHCO3 (aq)
(15m x 3) and wth water (15m x 3) and the organics

dried (MgSO4) d\evaporated. The crugecygs purified
by flash chron’Z{ eI\ uting w Et OAc/ i so- Hexane
20/ 30% ( Bi ot age °coltm) ,nang Byapdtated to give the

title conpounds as an oil (801). (ES): C26H30
35CI N3Cb requires 499; found 500 TM+H] +. Preparation
7-B231cHlorB R -Mdtghdi)oxy] henyl}-1,2,4-oxadiazol-3-?/lg-2,3,4,5-tetrahydro-

- (5-{3- -4-T(1- | et hyl h -1,2, 4- d
1,4}8-9%%0_ gzecp¥naen?().105[ , Og?é n¥mglt) as)s?i?'(r)élj en %ggtonitrile 2 ml)(?XDa}PEA

(0895 Inll; 8,534 thiyd r-pd lethyl EBRmEBZRRAbAR- B(038) mE & 4uByht )ekere

repar ed from_PreParatl on 33 using the appropriate acid
adgle} AR fhrorsREN LA UE Cepiset oY prBge APR o hos ¢edfional
Dlﬁzﬁg@.@@é%, 0 BAYInias!) 446 etHyPuorddblitdtid (©.05% @R 408 @ol)

83 Et hyl 4-%8-(5-_%3-0_ ano-4-%él o , ,
We-r?r@fjﬁ‘?gé‘ﬂﬂ;} § 553! %éwgtrl}e- heated 2t §RFqiosBIgNs- Then. hegeaction
mixture was dissolved in EtOAc (20ml), washed with NaHCO; (aq) (15ml x 3) and
with water (15ml x 3) and the organics dried (MgSQO,) and evaporated. The crude

=)

was purified by flash chromatography eluting with EtOAc/iso-Hexane 20/30%
(Biotage column), and evaporated to give the title compounds as an oil (80mg). MS
(ES): CsH30>°CIN,O5 requires 499; found 500 [M+H]".

Preparation 82
1,1-Dimethylethyl 8-(5-{3-cyano-4-(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-
3-yl)-2,3-dihydro-1,4-benzoxazepine-4(5H)-carboxylate

Retatte

I
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di hydro-1, 4- benzoxazepi n- 4(5H) -yl ] but anoat e Prepared
fromExanple 4 1 using the nethod described in

wee@pasEes on 36. M5 (ES): C27H30NACH requi res PODEP2008/067965
found 491 [ MtH +. Preparati on 84

Prgp;)ﬁ(r%/? ?rg)%l Ig%}%r:aﬁcr)rrg %3% 9%8& %er %J}%g%%’%é;%é% PJ%% %ear%%moﬂ Qebtribed
in Prepaeatpo 84z BB (BSH(Qkh s Nifes reRviegsad 78t found 37 [M156] g, 259
nmmol) in dry tetrahydrofuran (THF) (500 ml) was cool ed

to ca 50C and treated slowy over ca 20 mns with 1M
Prepadatiom88| um ni um hydride in THF (259 m, 259 mmol),

epi i=nt,e I ' i
el R oA TR R B Rlenad T FRReRE8 iz
dibydroelodrbesnpeaizepinc4SApl]sttanoate f or 2 hours, then
heated at reflux for 2 hours. The m xture was all owed
to cool toro tera%e and was then cooled to ca
-150C in a dry ice %ad treated cautiously
with a 2:1 m'xturecof THF- 00 m). Wen the
addi ti on was corrp[\'etethem' S treated with
nmore water (220 m) and then with 2M\s§8Fum hydr oxi de
i filt i Thi Vi .
e (Bt E A el ShE iied dosklbes bt EpBRab 8ETHS Tes)
C,THeNfQd requites 48@sfonad K8t M. brine (500 m) and the
aqueous phase extracted with ethyl acetate (2x 250
m ). The organic extracts were conbined, dried (sodium
Prgpanatiab@p and evaporated to give the title conpound as

ff [ stalline.splid. (42 .9 M5 (ES):

9- %ﬁ?i’é?\&'#’gq‘ﬁ%%ﬁfalfw'{&ﬂo‘ﬁ'h&"i% As9R0F + preparati on
85 2, 3, 4, 5-tetrahydro-1 3 4-benzoxazepi n-9- ol
hydr obrom de A suspensi on] ofo
9- (et hyl oxy) - 2, 3, 4, 5-tmd 0-1 , 4- benzoxazepi ne
(Preparation 84) (43.4 ¢ nmol ) in 33% HBr in
acetic acid (300 m, 1823nmol )" was heated at 8Q0C
overni ght. The m xture was allowed to cool to room

tenperature then treated with diethyl ether (300 m)
and stirred for 30 mnutes. The resulting solid was

A solution of 9-(methyloxy)-3,4-dihydro-1,4-benzoxazepin-5(2H)-one (Preparation
57) (50 g, 259 mmol) in dry tetrahydrofuran (THF) (500 ml) was cooled to ca 5°C and

treated slowly over ca 20 mins with 1M lithium aluminium hydride in THF (259 ml,

259 mmol), keeping internal temperature below 15°C. When the addition was
complete, the mixture was allowed to warm to room temperature and stirred for 2
hours, then heated at reflux for 2 hours. The mixture was allowed to cool to room
temperature and was then cooled to ca -15°C in a dry ice/acetone bath and treated
cautiously with a 2:1 mixture of THF-water (100 ml). When the addition was complete
the mixture was treated with more water (220 ml) and then with 2M sodium hydroxide
until a filterable solid was formed. This was removed by filtration and washed with
ethyl acetate (500 ml). The filtrate was washed with brine (500 ml) and the aqueous
phase extracted with ethyl acetate (2x 250 ml). The organic extracts were combined,
dried (sodium sulphate) and evaporated to give the title compound as an off white
crystalline solid. (42.9g)

MS (ES): C1oH13NO, requires 179; found 180 [M+H]".
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collected by filtration, washed with diethyl ether
(300 m) and dried under vacuum at 400C to give the

w0 aoveswesrpound as a pal e brown powder (55. 1gPCIVBEP2008/067965
(ES): COHL 1NQ2 requires 165; found 166 [ M+H| +.
Preparation 86 Ethyl [9-(5-{3-cyano-4-[(1
- met hyl et hyl ) oxy] phenyl }-1 , 2, 4- oxadi azol - 3-yl ) -2, 3-
Prep mtipn&ﬁ 4- benzoxazepi n-4(5H) -yl Jacetate To a

2.3 irost ARSETESR D WU Brem Py o 1
, 4- benzoxazepi n- 9-
, 2, 4- oxadi azol - 5-y, on,jiE;rl le (Exanple 32) ( 1 10
ng, 0.224 mol) i etohitrile (10 m.) was added
L/, L/-diisopropyl ethyMaltine (0.08 m _, 0.449 mmol) and
ethyl bronpacetate (0.05 m _, 0.449 mmol). The
reaction mxture was heated to 80Q0C for 2 hours. The
m xture was allowed to cool to roomtenperature. The
sol vent was evaporat ed to give the title conpound as
A [SUBRENSEBI P S TTimeOxy)-RS-¢-E tr@ﬁm@ﬂ@@zQ@éﬁﬁ"F%§Pﬂ%@rat'on

84 @43"4j 455> %Mﬂrﬂlﬁ' 335’Jﬁl@h%bﬂ@a(§3@d@lﬁ1l 1823mmol) was heated at
5- yano-4-[(1 - msthleth%/ g nyl'}-1
80°C2 oyer 'Hkq){mxgurwvyaszal@wed to cool fo room emperature then treated

withl PilényP'eih&f B0 ZAN aFRIP k<t ) 3¢ InhiRgRE amRat @sdifthd solid was
sol ution

coeqted; byikraijons tyaphg & dirtnyg strer £300 mi)andrdiieg dinger vacuum at

40°(§1$’§i06 ﬂ?&&ﬁl@ﬂioﬂ'ggund’ b3 alpale brown powder (55. 1g
oxadi azol %ﬁ_’r nzonltrl | e (Exanple 32) (100 ng,
[

M) %)4 a'ﬁnN?zrwuae%ﬂ ifoynd B8 MrHH-) was added
L/, L/-diisopropyl et hyl am ne (O 07 m, 0.408 mmol) and
et hyI 5- br onopent anoate (0.06 m _, O. 408 mml ). The
reaction m xture was heated to 80Q0C overni ght then was

Prapar@tBd 860 cool and the sol vent evapor at ed.
urrfrcati on of the resjdue | ash chromat ogr aphy,
Ethylyt i ng-GRriSrevens ﬁiﬁb%*‘éhwﬂhyé)eévmhenv'ﬂi 1&61%85@5% ¥1)-2,3-

Il%%ife 1Mehtéiaﬁl\ﬁmfﬂ19HWI]é’§eté‘t@ off white solid (70ny).
(ES) C28H32N4(b requires 504 Found 505 [ MkH] +.

Preparation 88 Ethyl 3-[9-(5-{3-chloro-4-[(1
- met hyl et hyl )oxyr] phenyl }-1 , 2, 4- oxadi azol - 3-yl ) -2, 3-

O
~—
N ¢}

. C N

Vi /

To a solution of 2-[(1-methylethyl)oxy]-5-[3-(2,3,4,5-tetrahydro-1,4-benzoxazepin-9-
yl)-1,2,4-oxadiazol-5-yl]benzonitrile (Example 32) (110 mg, 0.224 mmol) in
acetonitrile (10 mL) was added N,N-diisopropylethylamine (0.08 mL, 0.449 mmol)
and ethyl bromoacetate (0.05 mL, 0.449 mmol). The reaction mixture was heated to
80°C for 2 hours. The mixture was allowed to cool to room temperature. The solvent
was evaporated to give the title compound as a brown solid (100mg).

MS (ES) CasHsN4Os requires 462 Found 463 [M+H]".

Preparation 87
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di hydro-1, 4- benzoxazepi n-4(5H) -yl ] propanoate To a
sol ution of

w@2(05/08@2& hl or o- 4-[ (1- met hyl et hyl ) oxy] phenyl } - BRCT/EP2008/067965
, 2, 4-oxadi azol -3-yl)- 2,3,4,5-tetrahydro-1

-b 0 enj r | o6
g5 R G A iy DB R 5 oo B2l S 2.0
dihydrdi1,4-bpnzgidzepimyd (&8H)-pdpérita@dateni , 1. 23 nmol )
foll owed by ethyl 3-bronopropanocate (0.158 m, 1.231
mol ). The reaction m xture was heated at 8C0C
overnight. A further 1 equiv. of

N, Ndi i sopr opylethyl/arg ng®and g£ihyl 3-bronmopr opanoat e

vere added and h&aning Opiti dued/ower ni ght. The
AS COO|ed§am' evapo d.
e residueNgy col um chpbomat ogr aphy,

reaction m xture
Purification of t
eluting with 50-65% ethyl acetate in cy({%ohexane to
give the title conpound as a yellow oil (80ng).Ms (ES)
C 35,- 25H28 CIN 305 requires 485 Found 486 [ MrH +.
Preparation 89 1, 1- Di net hyl et hyl
Toga (wlytign | B b-nsetylath whaxy 5&-@&)1 Sxtglralzding iddvangpxazepp-9-

I apes Sybegeapie, Grampe, 21,190, 1 0204 oy

acetooityle 41 @ mirwas dddedni.Nediicopreetletlylanine(d. G, J0-4@fsmmol) and
' ' | Bl (-

etiﬂg?ﬁ)s?@te%é;f]t da'fi @)gOGSHL,U(S L4 m?rﬁcg)'?Tﬁ k& BorP gﬁéﬂn'rgyw%seheated to

; oxy] - 3-pyri di necarboxyli ¢ aci e
80pE epainight tendeas piaved torsovicaRb R Anivept gvangrated.(Aurifisation of

P oy e | Aol R Gy S Tasi 4 D% By acetate in
cy@ﬂOb@w@Eh@aWhamlmwwd)as B ot \Mwa:wéldldmwﬁ- de
Mé{@é)oég ﬁ%{(ﬁirteﬁ@fe% 35 Fotmd 5087k yyand | astly

0
» 1-di et
9- [ (hydroxyam no) (i mi no) met hyl ] -2, 3-di hydro-1

Prefal26BA 0@ Zepi ne- 4(5H) - car boxyl ate (Preparation 65)
—f'é'm—n’g\,_t 009 mmol ). The reaction m xture was heat ed
Ethy 60d8-(Fd?-chipradul( t-mathwethyljosyishenil}dobf-osetigrel-3-yi)-2.3-
diﬁ&h&rw,i‘-ﬂe}% z@biﬁyi(sﬁf-gir];?ﬁggaagg ehashing w th water.

e organi c phase was evapor at ed.
Purification of the residue by colum chromat ography,

eluting with 15-25% et hyl acetate in cycl ohexane to

give the title npptd as, ansanper col oured gum
(280nmgy). Ms (ES) _\_/<
cl 0_\

To a solution of 9-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-

2,3,4,5-tetrahydro-1,4-benzoxazepine hydrochloride (Example 31) (260 mg, 0.62
mmol) in acetonitrile (15 ml) was added N,N-diisopropylethylamine (0.214 ml, 1.23
mmol) followed by ethyl 3-bromopropanoate (0.158 ml, 1.231 mmol). The reaction
mixture was heated at 80°C overnight. A further 1 equiv. of NN-
diisopropylethylamine and ethyl 3-bromopropanoate were added and heating
continued overnight. The reaction mixture was cooled and evaporated. Purification of
the residue by column chromatography, eluting with 50-65% ethyl acetate in

cyclohexane to give the title compound as a yellow oil (80mg).
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35CI NG5 requires 486 found 487 [ MtH +. Preparati on 90
9-(5-{5-Chloro-6-[(1 -nethylethyl)oxy]-3-pyridinyl}-1
wWQ0 2904/080028li azol - 3-yl)-2,3 ,4,5- tetrahydro-1 PCT/EP2008/067965
, 4- benzoxazepi ne hydrochl ori de. A m xture ofl

M%ﬁi% ?EH%?h or’o- éeo[u rTS ‘Lt-’ﬁwne({ ‘ﬁ%ﬁ [)Mo+xH)J]'- 3-pyridinyl}-1
- oxadi azol - 3-yl)-2, 3-di hydro-1
, 4 benzoxazep| ne- 4(5H) - car boxyl ate (Preparati on 89)
(190 ng, 0.390 mmol ), 4M hydrogen chloride in dioxane
Prépdratibn 89. 00 mmol ) and 1, 4- di oxane (10 m ) was

* ERFADC 00 Lo IO FAAAA RISy 20
oxadlazel-3y!)ed, 3-dily dyo ed-bérezqxavepioe-4¢5H)ecanboxydateol i d

(170ng). M5 (ES) G 9H19 35CI (O3 requires 386 Found
387 [MtH] +. Preparation 9 1 Ethyl

3-[9-(5-{5-chloro-6-[(1

- met hyl et hyl )oxy] 3-pyridinyl}- ﬁ’-%xadi azol -3-yl) -

2,3-di hydro-1 ALEenzoxaz q Hy! ] propanoate To a

sol ution of

9-(5-{5-chloro-6-[(1

, 2, 4- oxadi azol - 3- yl: etrahydro-1

, 4- benzoxazepi ne hydrochl ori de (Preparation 90) (80

ng, 0.189 mml) in acetonitrile (10 mM) was added
Triethylamiok (G526 mp;@l(ﬂ ot Waseadded @b 6 stired SolitH afrBedhloro-6-[(1-

ey BY ot e o e A DRI o, Sedregpt, destiBed in

WO9R0284gh 17 And,ut.0henmdl) e UV, WadiethyBdrmamide (20 ml) foIIowed by

R SRR MG 15 8t PGSR Y] GETOTRGAIobTopy!)

3-stagcarbodiintitx hydrechvasdes (B32etig and1 envraplp kat szlstly'ﬂhﬁdlmethylethyl

ot R PR e 24 B o R B P arboryiate
(Prypatatibe68nEs 10am@i V@0d menol)i Therezotigronnintlira vaarheatddvie 60°C for

s B8 A% ot gy Rl sTpderdatoad washing wi

water. The organlc phase was dried and evaporated. Purification of the residue by

column chromatography, eluting with 15-25% ethyl acetate in cyclohexane to give
the title compound as an amber coloured gum (280mg).
MS (ES) C24H»*>CIN,4Os requires 486 found 487 [M+H]".

Preparation 90
9-(5-{5-Chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-

tetrahydro-1,4-benzoxazepine hydrochloride.
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Et hyl 3-[9-(5-{3-cyano-4-[(1

- met hyl et hyl ) oxy] phenyl }-1 , 2, 4- oxadi azol - 3-yl ) -2, 3-
walrdogaisw23, 4- benzoxazepi n- 4(5H) yl ] pr opanoat e TRCEEP2008/067965

sol ution of

A%jl!;(tglge oY t hglm%ﬁhﬁ{}/eégy? @/()l) {g cLﬂ%rc‘-g [(% r#etﬁyl%%glf)&pyxf g p?/n&lnyl} 1,2,4-

enzoXazepl
oxadiaZola H2 8zt ydboe- yl4}ﬂz£e1rzmxleplne+4(é5H1l)jcth©tylam [ (Rreparatlon 89)

TR0 ke b Fergi BRI Il p syt 14

didxad8 61 (hmb)l Wad stirteaveg 60BY ogeimmight. 3Frtaar rceadmnopanmaw\fas(dboléﬂﬁand

a Wreﬁé &r)\éd F{ﬁ r{qf@%afoﬁeftgﬁd(véﬁf'éon 9W§§h{ﬁﬂ}d%gt éist a white
solid (1&0n@mm8p&$b®hyh9§m|m1@smrdjlres 396 Fauid 8dM-diianoat e
wer e added and heating continued overnight. The

reaction m xture was cool ed and evapor at ed.
Prepariation®li on of the residue by col um chromat ography

| 9 .
el it et B Ea M T 2% bhegiangiro v
2,3-dhygyo-1Mebérizexats MnHdgMy lnrgpanase 476 Found 477
[ MtH] +. Preparati on 93 1-Methyl ethyl 5-cyano-6-[(1
- met hyl et hyl ) oxy] - 3- pyri di necar boxyl ate A mxture of

1- et hyl et hyl
5-chl or o- 6- [( a%y’-%g;\)o y] - Mdl necar boxyl at e

(may be prepare h WOO702244; 7.73 g,
30.0 nmol) in dry rramde(Dl\/F) (60 )
and zinc cyanide (4.23 g, 36.0 nmol) at room
tenperature was de-gassed and flushed with nitrogen
several ti

TOr@t%Oéttéiog(?fnﬁs%’mh'ﬁfﬁo%mm#é%%thv'&&wh%md"eyé} b3, 4goxa§'aée' -3-
y)m1® U4 )5- mt@hm&ed t?diﬂokét@pmt@%ﬁ?@rbﬂgorﬁlgeOngBipg%tlb%p%@t @b mg
e ciiron mxtur n | 0 T0r
0. S ko s apianitieg S ey SRV Fispbibry g yaning 9-066 ml,
0.37@0 Mni@)RAGALY 15, etlhplea brdrhsrbpshdate I(@Uwenlfﬂlam mmol). The
I er

reS|dues was hi I| tle
reRfliRRt ML Was Hégfé’g‘a C(&"’%@'%‘%G““@“%I §auyalery of N.N-
dllf’ép{réﬁﬂﬁﬁyl?@ﬁﬁac fém@}c ethhyl 3 brom)oprcl)planoate We)re %ddfg and heatlng
e i s(triphen os hi ne) pa
Coﬁtr‘ﬁﬂea %@é%g*&dﬂ'é%?e ?h >ﬁlér %‘g %%‘g dgThe rosidue
wadl gurifige By fcblsth cHTB@btcﬁgaﬁN?%nté”lﬁ‘:a ERIfib muadloaao%@&]yﬂé?cetate
for 2hr. The r i on n1xt s allowed to c?%g %
in F%‘?ﬂef(@h%@r%{‘(% & té{@gpwpo%n %ﬁ yolvetgreen co oured oll (28mg
MS (ES) C2H»*>CIN4Os requires 486 Found 487 [M+H]".

Preparation 92
Ethyl 3-[9-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-0xadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yl]propanoate
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ethyl acetate and filtered to renove the solid

resi dues. The solution was concentrated to an oil. On
W@ r@aase1g; nore solid separated. The m xture WeSI/EP2008/067965

extracted with ethyl acetate, then the organi c phase

T i tho 158 S5 SR £ TICRRL B

t 0 an orange
yl)sti,2, A exadierol eyl lpenzanitdledtydmvhtonide dptemahle 82)uf9i0myg.vi.2 18 mmol)
. gradi.ent - 10% Y, te | | 0 t0,4H V.

n $eENEER (f all e SR L BTBLR R DB R . (a8 o
foltomied Hength b beim apeopaRuate M@ ro5 umli, Did8&tmmnl) bhe reaction mixture
hr o , [ i [ f..0-5% et ,
wes TR B SAE buorBlath A bl Bttt SEy i B bfamine
anl. &Ry) 3-bMin¢rER)anCaRHVEN2 @8ded quil rrestidg Sonfirueddodi@ght. The
reaqfbigiul, 5B sRbloBrg o abARRE iGAton of dpyresue by column
chionMgodrablet bylsilica, eluting with 60-70% ethyl acetate in cyclohexane to give

th%ﬁ;?ey&;}r%q%fnh%%?%BWX%E&%Q)OW] - 3-pyri di necar boxyl ate

reparation 5.15 mmol) in ethanol (20
M3 BS WasH1:NOateeplires #176 Eoahddid hyhtiki de (5.15 m, 10. 30
mrol ) and the mixture stirred at roomtenperature to
gi ve a honogeneous solution, until LC/ M5 showed no
Prgpanation®3mat eri al . The m xture was concentrated to

thangl| . e ' ' ' ter,
R R R e IS SR C e T
precipitate. The solid wasG¥iltered off, washed with
wat er and dried overpi ght vacuo at 6Q0C, to give
the title conmpound E\ji Ofg),| M5 (ES) C10HION2C3
requires 206; found 205 | ORTe'parati on 95

1, 1- Di net hyl et hyl
7- (5-{5-cyano-6-[ (1-net hyl et hﬁ )oxy] -3-pyridinyl}-1,2,

A 4mixtu_re of 1-methylethyl 5-chloro-6-[(1-methylethyl)oxy]-3-pyridinecarboxylate
oxadi azol -3-yl)-1, 2, 4,_5-\%\% r 8h dr o- 3H 3- Benzaz )p! ng- 3-
(Mmayy Qggpgfeéi %s depertoednin g/ ©9702244; 7.73 g, 30.0 mmol) in dry N,N-
dirhetByledtrafmide( DB (B0 ANyhd QPﬁ)t]cy%niW(i4.(ﬁ3n§,036.b<ﬁimbi) Gat room

te%‘?%r‘ér &S&ﬁgié-%gsiﬁ zé%; g@iﬁlﬁq‘)gﬁ% g;%;%e%iefgm e
Tetakis(t@ptnylboh&sbhie)sefadi A7 gp3t 1) wablGaddedldid the
st iyt ormage (ov)  Krer T b Solulyon
24hrs. The reaction mixture was allowed to cool to room temperature, then filtered to
remove solid residues, washing with a little DMF. A further quantity of zinc cyanide
(4.23 g, 36.0 mmol) and a different batch of tetrakis(triphenylphosphine)palladium(0)
(3.47 g, 3.00 mmol) were added, with the same de-gassing and nitrogen flush.
Heating was then continued at 100 °C for 2hr.

The reaction mixture was allowed to cool to room temperature again, diluted with
ethyl acetate and filtered to remove the solid residues. The solution was
concentrated to an oil. On standing, more solid separated. The mixture was extracted
with ethyl acetate, then the organic phase washed with water (2x), brine, dried and
concentrated to an orange oil. The crude material was loaded onto a silica gel
column and chromatographed, eluting with a gradient of 0-10% ethyl acetate in
cyclohexane to give 3.87g of product still contaminated with triphenylphosphine.

Further purification by chromatography, eluting with a gradient of 0-5% ethyl acetate
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acid chloride as a yellow gum 1, 1-D net hyl et hyl
7-[ (hydr oxyam no) (i m no) nmet hyl ] -1
W0 2904/08072®t r ahydr o- 3H 3- benzazepi ne- 3- car boxyPEI/8P2008/067965
(Preparation 4 1) (305 ng, 0.999 nmmol) in DW (5.00
. t ne (0.17 m, 1.20
n %%?@?%‘% é%\% tﬁg t'm} %ﬁeb@rﬁj tpélz?}‘nd chl oride (described
M&H &S IC14HNDUE re(qlm‘e$ 24%ffoend 24niMrdi]t.he mi xture was
heated to 120 OC. After 2hrs the reaction m xture was
all owed to cool to roomtenperature andconcentrated.
Préparatieni%due was partitioned between ethyl acetate and

B U

gum which crystalli sed on ndi ng. The crude

mat eri al was | oaded {l ca gel colum and
chromat ogr aphed el utin g Wi 1 h gradi ent of 0-20% et hyl
acetate in cycl ohexane'to % title conpound as a
colourless crystalline solid (2 Qﬁ’b M5 (ES)

1-@%@g%?gf%cx%@%@i[(ﬁﬁ&%@ﬂ@?éﬂ%’y&% n%wrbb;(ﬁéﬂa (t’reparation 93)
(1:28¢.55.0 5-nwhblpiroebapel 126molhwaettieatedowi) sadipyrhiydrande (5112ml,
104 (RERL R Bie o ehiyed ot room temperature to ive o homggeneous
sokitisp.eurdii b@/MB showed no starting material. The mixture was concentrated to

_chl ot o . :
b PR A el BRI o
giverg thickogigtenpretipitate. thecsnlidrveasetilieeaseof(, 3vashgd aith meden and dried

d 0.26 m,
ovhIBRIRIHE B C EPLE e R AL (RO e de
M$ R85 C 1olAfolNe®s @hulseaw &0indt206iMwElS. concentrated to
give the crude acid chloride as a yellow oil.

1, 1-Di et hyl et hyl 7-[ (hydroxyam no) (i m no)net hyl]-1
Mﬂgﬂ@étrahydro 3H 3- benzazepi ne- 3- carboxyl ate

Q{Hg%klh 1) -

1{B€r§ry (2 m)7 §?52a¥%<§)9[6h tri et?%W@ﬁﬁ] 63?8“@9124

oxafliazol-391)rhd B)5-tetrahydio-3k-3-kanzazepine Smachoxyiate. A
solution of the crude acid chloride (described above)
indry DMF (2 m) added to give a pale yellow,
turbid solution. Th ixture was stirred for 1.5hr at
roomtenperature, then/heated to 120 OC for 2hrs. The
reaction mxture was ),

O\ - /O‘%
N
N7

A solution of 5-cyano-6-[(1-methylethyl)oxy]-3-pyridinecarboxylic acid (Preparation
94) (206 mg, 0.999 mmol) in dichloromethane (5 ml) at room temperature was
treated with oxalyl chloride (0.262 ml, 3.00 mmol) and 1 drop of N,N-
dimethylformamide (DMF). After 1hr, the solution was concentrated to give the crude
acid chloride as a yellow gum.

1,1-Dimethylethyl 7-[(hydroxyamino)(imino)methyl]-1,2,4,5-tetrahydro-3H-3-
benzazepine-3-carboxylate (Preparation 41) (305 mg, 0.999 mmol) in DMF (5.00 ml)
was treated with triethylamine (0.17 ml, 1.20 mmol) followed by the crude acid
chloride (described above) in DMF (1ml). After 10mins the mixture was heated to 120

°C. After 2hrs the reaction mixture was allowed to cool to room temperature and
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all owed to cool to roomtenperature, and concentrated.
The residue was partitioned between ethyl acetate and
wWowRi0e/0807Z7he organi ¢ | ayer was washed w th wat ePCT/BRI008/067965
brine, dried and concentrated to a cream foam The

cobf R AR ok R 0B hfBc8le SELATI, Bt
hydeoaidat €he nrgaynil loyerveasewashediwith trirtel, dried apd ootentigted to give

= EbAA et FR3hERE T8tk Sy Wepalfde oo o

siléar ggdaohimroandatiEbiptogdapghéd ehHinwithlaogredien{ ¢f10-20% ethyl acetate

- I . i di nyl}- - ihazaol &3 -
n BNt YRR SRR oS BSBR B Gor d Wlhvos).
MEXESREH N0, requires 475; found 420 [M+ -tBu]".

7-(5-{5-Chl oro-6-[(1-nethylethyl)oxy]-3-pyridinyl}-1

, 2, 4-oxadi azol - 3-yl)-2,3,4,5- tetrahydro-1
Prep@atien®8zepi ne hydrochl oride (Exanple 50) (192 ng,

in L/ 0] |-f.0 ' :
1. PRERETEY | ACETE PRSP ERN i SoTplaitfT 2. e
oxagiaz0l-348- 28| Sr-tetnatiyditol3il -3 dnzerapine -Srozabexyl@te09 n |
0.60 nmmol ). The mixture was heated to 100 C. After ca.
2hrs, the mxture c®ol ed and concentrated. The
resi due was partiti 0 bet ween et hyl acetate and
wat er. The ethyl ace e layer was washed with brine,
dried and concentrated)xt a colourless gum The crude
mat eri al was | oaded omt ol a_si H.caj,gel col unmm and
chr omat ogr aphed, el uti ﬁg\\@@w(a i ent of 80-100%
et hyl acetate in cycl ohexaire ve title conpound
as a colourless gum which slowy crystallized on

A stispraisieg ¢f185Hgs)-6-[(BnetHBptheleNEB-rBEdnREROKYe WicCide sMay be
pr%?a‘clséd E\Qﬂﬁgﬂﬂ)gg if %@@7‘0 gﬁé;ﬁ?gf AG! 88988 mol) in dichloromethane (3

Br ono- 2- hydr oxybenza %/ e
ml) at room temperature was treated with oxalyl chloride (0.26 ml, 3.00 mmol) and 1

drop of N,N-dimethylformamide (DMF). After 2hrs the solution was concentrated to
give the crude acid chloride as a yellow oil.

1,1-Dimethylethyl 7-[(hydroxyamino)(imino)methyl]-1,2,4,5-tetrahydro-3H-3-
benzazepine-3-carboxylate (Preparation 41) (305 mg, 0.999 mmol) was dissolved in
dry DMF (2 ml), treated with triethylamine (0.17 ml, 1.20 mmol) and stirred at room
temperature. A solution of the crude acid chloride (described above) in dry DMF (2
ml) was added to give a pale yellow, turbid solution. The mixture was stirred for 1.5hr
at room temperature, then heated to 120 °C for 2hrs. The reaction mixture was
allowed to cool to room temperature, and concentrated. The residue was partitioned
between ethyl acetate and water. The organic layer was washed with water then
brine, dried and concentrated to a cream foam. The crude material was loaded onto
a silica gel column and chromatographed eluting with a gradient of 0-15% ethyl
acetate in cyclohexane to give title compound was obtained as a colourless
foam/solid, (305mgs), MS (ES) CusH2e>"CIN,O4 requires 484; found 429 [M+ -tBu]".

Preparation 97
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Triethylamne (72 m, 520 mvol ) was added over 10

m nutes to a suspensi on of paraforml dehyde (23.4 g,
wa3@mswky and dry nmagnesi um di chl ori de (49.5 BCT/BRD08/067965

mmol , Aldrich; CAS 7786-30-3) in THF ( 1 litre) under

it ¢ . .
el G0 G SRS TIRA Sl o3 iR P2 Aoty -
1, 2145Hptrabgd radiH:-8-beneazeépimi3albetanaate syri nge. The

resulting mxture was stirred under gentle reflux for

6 h then cooled to-dgoogtenperature. The sol ution was

| eft over the weeke and then diluted wth

di et hyl ether (500 M), The organi c phase was

washedwi th a 2N hydrochloric acid (500 mM) and the two

phases were separated, 'The insoluble material was

filtered off and the O%mse was washed tw ce

wi th 2N hydrochl oric aci 0/m) then five tines

with water (100 n1) dri ed over magres um sul phate and

7 BORGEI L ALRL  AE RSy B LY L g compound pg @

tetfeﬂqurd €9-32 Zh i ﬂﬁﬁoém&rld]eﬂExEm@as@t HOR n®f) 0.499 mmol) in

v Bipelicsenide, R% 8%%3%0%%?%&%% S0 it Bessium

cafbhafeX 163 Gng, 743 mmml))andreth e UrabindbotbHs a8 (¢. aét}mnd) JB0atmol).

Omylflqr}%g\{lzas }eég ftpnﬁﬁ%y @d&g%r é@aé%g??ﬁhmlx?ure was cocTed and

cohéérﬂ:;éf&oowféorfe@fdﬁé rwabepérmorﬁadgbettﬁ/@eﬂ D | gcetansl ahfl@vater. The
resultin mxturevva S|rre a
iaP?t@if BT WEY Pﬂas M8 rREBRY F'%&dea”ﬁ? ﬁ%%?é‘dégdﬂﬁea colourless

gufrﬁ%dtt@dwmteﬁbltwwb@abdwﬂ@ra slicahged cotminhadechtord8e8iaphed,
nd i sol ubl e rrateééz@owas filt red of f. The or
eILB

was\%' Weds SRR 3 PretPdcaee %tﬁd'”t ﬁ@'%&%é’gve the title
copipouhd 86laldsiondedyuni, XvHicH $1owmly tceyseiized toRestdrdidge185mgs).

whi t I M5 (ES) C9H10
Mé@%ﬁ%gﬂ éﬁh‘? é§écﬁﬁr§ggggr{88'§gﬂ§? l%Mtlj] . I(Dr e)par ation
100 1, 1- Di net hyl et hyl
PrL;Sara rgg 2- hydr oxyphenyl ) net hyl ] ( 2-

3-Bromo-2-hydroxybenzaldehyde

OH
Br

Triethylamine (72 ml, 520 mmol) was added over 10 minutes to a suspension of
paraformaldehyde (23.4 g, 780 mmol) and dry magnesium dichloride (49.5 g, 520
mmol, Aldrich; CAS 7786-30-3) in THF (1 litre) under nitrogen at room temperature.
The resulting mixture was stirred for 20 min, then 2-bromophenol (45 g, 260 mmol)
was added over 5 minutes via syringe. The resulting mixture was stirred under gentle
reflux for 6 h then cooled to room temperature. The solution was left over the

weekend and then diluted with diethylether (500 ml). The organic phase was washed
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hydr oxyet hyl ) car bamat e

2- Brono- 6- {[ (2- hydr oxyet hyl ) am no] net hyl } phenol
w@ Rrogfpsarat i on 99) (2.3 g, 9.35 nmol) was di SSOPUFEP1008/067965

nmet hanol (10 m) and tetrahydrofuran (40 m) and the

iGN SRRl TRRC AT Be TGongbe Wals, 3G, fme

insabilubder baresibewa fiB&edioff dr@l. tBe rongdnic please waklwestaidiwtideewith 2N

nffSetiohe Al Tt BDROFLANE R b Wotor RN ol g
sulpbatti aret ¢onicettngted irdvacanlo mgieehé 288 comnpodnd8s aroolouriess solid

(SR NETS) Gty B PR LR The eckend

then concentrated in vacuo. The residue was dissol ved
' Nvilagpacetate and the organi c phase was washed
Pr ar%"Bx'wh a 2N hydrochloric acid then brine and dried
2-Broagorés{{ (@rhysind xyredib ) anaind] roetinyphemdled i n vacuo.
Purification of the ri due by flash chromatography on
silica gel, eluting with 15-45% et hyl acetate in

cycl ohexane gaveBthe e €0 nd @sl a pal e yell ow
oil (3.4 g,). M5 (ES Hzmgg?ul\bﬁl/requires 345 found
Pr epar ati on 101

246 [ MrH COOC( CH 3) 3]
1, 1- Di net hyl et hyl

To% 5610089 63 33r8nBYdK Rirdxybe REIIIYAE eRicParafit P BB ) (0 & h a7\ @nol)
re 1- di_net hyl et

e A mxtu of 1 o hyl :

in [‘E(t@-hks?r8%k6@r21¥ﬁ9d?‘8>a)&Qdmd?hﬁitmﬁ'} (was added 2-aminoethanol (3.02
mlh‘.ﬁd.lﬁobh)’iﬁil h%/chérc ﬁﬁ&;\lrmmh e(e;?_r mrraatiiénéetd;@%?)ro%dr% 0.669,780.1

n riphen osphij ne g, /.47 mMmp i.n
m'fqgﬁ Péﬁ@lﬁ @FH‘F'E% ”‘(%@%ﬁ’i’?)s tigd ra(t At ?%de?r e sEs %‘Zﬁ’”f'%ht and
coéﬁ%{a?trafad iﬁ?@b@@ﬂh;arégi@w W&QNMP@&% uﬁﬁlr@hl&rﬂq_eth‘éﬁe -200mL)
. was adde r se an e resultin ,
anm'@aquigifep@@reﬁ@ Lo Ferqﬁo?-% YGRS RIFSR WaS FONGPERTEd inrkreuo
an8Qhy es¥iduaasurifiednoviag sarscx bleluam:t@rgixﬁdhth@amb%dmb?mfa%vé_tvmte
I ne ri su a e centrated in

sofatlic! opVE TFELETbn NG Fee Pao g A dURTT-

chromat ography on silica gel, eluting with 5-25% et hyl
Pré fbg 1gf cycl ohexane gave the title conpound ( 1

; . (ES) Cl14H18 79BrNO2 requires 327 found 228
1,1-Mpthytathyt i ve [(3-bromo-2-hydroxyphenyl)methyl](2-

hydroxyethyl)carbamate

Br OH
N/\/

PN

O O

P

2-Bromo-6-{[(2-hydroxyethyl)amino]lmethyl}phenol (Preparation 99) (2.3 g, 9.35
mmol) was dissolved in methanol (10 ml) and tetrahydrofuran (40 ml) and the
resulting mixture was cooled at 0°C. Triethylamine (1.95 ml, 14.0 mmol), then
bis(1,1-dimethylethyl) dicarbonate (2.39 ml, 10.3 mmol) were added and the resulting
mixture stirred at this temperature for 2.5 h. Further triethylamine (195 ml, 1.40
mmol) and bis(1,1-dimethylethyl) dicarbonate (239 ml, 1.03 mmol) were added and

the resulting mixture was allowed to warm to room temperature and left to stand over
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procedure (from 3-brono-2-hvdroxybenzal dehvde):
3- Br ono- 2- hydr oxybenzal dehyde (Al drich; 5.0 g, 24.9
wor@bpsi7es et hanol (100 ml) at room tenper at ur ePQEEP2008/067965
treated with ethanol amne ( 1. 65 n1 27 4 mml) and
n S
th%u/g?ﬁe%%gth%rﬁ) &h 5 Inféétlé? 9&\9%% t]'hé ? Qs%tlvejd 'H ‘ethyl acetate
anddble drganit ;IHaee M@swatsha@ tvwce(t/vuhea mhydrdchjmieamd é‘feIanrlne and

drlsﬁémgbr%:'lsnur? Hlpﬁen gntr ed n (Pt \ﬁacz,lg Lﬁ-ﬁ %arrﬁ cﬂcen(%?jsh Dy
flapth ph@haﬁogmpﬂy)orf mllda)gmdemmgt\mm PBA EYo0atiny! saeemtkjnntoyolnhe»fane

ga% ?rfe)]ntl’e ogr{&%ﬁhg)éég d)f%/ %rl]lg\ilv\\/%gr(?%fﬂggf. g/{ée E)E%’I)f% l\fb|4 requires

34fvifounar 24 6vitys- H-@OOEBHE B0 t he i ce bat h and the m xture
stirred at roomtenperature for 30mns-1 h. The
resultl n%;om xture was treated with 2M sodi um hydr oxi de

9 mol ) and stirred at 5QC0C for 1.5 h, at

1,1- Qﬂme 9IRY1-bFdin 62 F-dih 8#0“4%28& fnd- cBrb ate
Sodi u‘r}nﬁhyﬁom de (49 7 ?ﬂ 99 ol &\(/\g/gs ag(ré;gg. and&ylhe
resulting mxture stlrre/ar&\ or 2 h then at room
tenperature over the weekend. t of the ethanol was
removed in vacuo and the resulti nghaqueous phase
acidified to pHSW ) ochl/gri ¢ acid. The
aqueous phase was extr d thr times with
di chl or onet hane and t he gani ¢ phase washed with
brine, dried (magnesiumSul phate) and concentrated in

A vacoisturghe pesi dutrdmhyjetéslol v é@-bramped-pyghigpaipben arethyll(2-

hy&%QQtﬁtHill caﬂf?ﬂnét pié?’tatdlfd;{pomobgn'p@rﬁ urgef ‘(’)‘1555 mmoI) and

t“@"r@@y@h@?ﬁ}wr@e(%?@cﬁ t7| navol)dn ieér@bydfgi}drara dﬂ'éwﬂ%wr%ﬁé was

co&l@lj/??b é. 7Dl% l?pyl &%d%am&%%te (PI&DY @S4H fnl, 747 r\ﬁasv‘ﬁﬁied
I efl'y cooled Using ice-water and then'stirre

drapvgise, agd t'ﬁ%dﬁ?ﬁ%"@ﬁﬁ@%&ﬂ@lﬁé”@%é@f o feangangeelited ’N/d@@!@ The

so-C@ﬁt \Wléé“#&n&?étdeéﬁoa{ ¢ rﬂal@@M \)Ogs%e'dot@\/i%%d\Ni@rnBﬁné | R4S dgRBsium

a sinter funnel, washed through

Sulpyiaien hiean SoRBIRLSs) /1  B1duwaRLBgatng St gesigyenkyfflash
ch%&%ﬁﬁf&ﬂﬁlsme§ @r‘%Iutlﬁé“"a\hth@Qé%%’t‘h%@et‘é@"ﬁ%feﬁ&%e gave

arately. Purification of resid
thQ:H ﬁﬁW@gM@bh&C’fm i) E@éfge'ﬂxs BTNFPQ WQUWF& EZT)TCI{D‘%?@ShW’fH'
cE6El@l§,i.n cycl ohexane gave the title conpound (6.62
). I\/§8ES) C14H18

Alternative procedure (from 3-bromo-2-hydroxybenzaldehyde):
3-Bromo-2-hydroxybenzaldehyde (Aldrich; 5.0 g, 24.9 mmol) in ethanol (100 ml) at

room temperature was treated with ethanolamine (1.65 ml, 27.4 mmol) and the

resulting mixture was stirred for about 1 h. Sodium borohydride (1.129 g, 29.8 mmol)
was then added and the resulting mixture heated under reflux for about 2 h then
cooled to room temperature and then placed in ice-water, treated with triethylamine
(5.2 ml, 37.3 mmol) followed by the portionwise addition of bis(1,1-dimethylethyl)
dicarbonate (8.14 g, 37.3 mmol). Once the addition was complete, the resulting
mixture was removed from the ice bath and the mixture stirred at room temperature
for 30mins-1 h. The resulting mixture was treated with 2M sodium hydroxide (49.7

ml, 99 mmol) and stirred at 50°C for 1.5 h, at room temperature overnight, then at
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79Br NO2 requires 327 found 228 [ MtHPreparati on 102
3-Chloro-4-[(1 -nethyl ethyl)oxy] benzoyl chloride A
wo ouaaisties t om f | ask was charged with PCT/EP2008/067965
3-chl oro-4-[(1-met hyl et hyl ) oxy] benzoi ¢ acid (avail abl e

3 . J 7 I
GOddli 2(21 %ﬁ:)%\gt gﬁue ﬁ‘%&éx'#r% f‘{g f éﬁﬁ)oxal moﬁc\ﬁsog&%d) tE@ r(?ﬁultlng
mi%remtﬂr@d atﬂ@éCﬁea@hitben B soouar enpesaterecdved teoweendnMast of
tng SEHRE BRUREH vo 6 85 AP AR Byp pbrsgagigged toor o
withl IZNV\H}CHFO@INDEX atitlo Taerbacelebus eutpee atasr exmmitlghe.tirfrdsﬁe with
dlc%?c!r ngjv?rpgrf%iﬁg-ﬁjc pg?_g(% %{%P%He\%% C%ﬁg@jﬂ%gﬁésium
sut;b}latea} a?i@ o(ondéﬂtra@bdne\ta)cuo 6T 188 rgsidlE, wak) dlsﬁ)lﬁad inltetrafdd)yofuran
(180 %ﬁ}]gp(} |_Feaﬁz;d Ei&%ﬁgLeﬁée_r%thr(egﬁvhi?o%“&%g@o?sé ]q 10.44,9, 39.8
mmdl) ﬁﬂlotved balf)ajdropv]zisbl-aﬂdilﬁennl'éa(ﬁisppnmeyl azodlcarboxylate (DIAD) (7.74
mlh%?é% r% g? iesgyltP @gﬁhﬂe{%%fagy%rﬁﬂyoc)%? eghuesrl]n '}c_e-lwater and then
stigréd ﬂz}rdx&dlaam]jm Bmyperature then concentrated in vacuo. The crude material

|n éM W%stl%%@d;yo%io]gi%l_l' glb Eréaazesﬁ)rit r fL?nn :\gl%%?%ga{h??w I\\IYIth

r epar at 1 on
cybl@hexane(ﬁOOmB) (follaveRl by 3x B80@BL mtmh@nsaﬁdO?/otEeOAt/eysmohexane

Ea%Rl H(Sr't ng v{/aesf or‘?&e@ng’gfe g% ar?tilili/5 F!?J?lHEaﬁron d%f\é\'gietaﬁ%si(g%ee by flash

M) was a
chxmmategraphy dn wilisa gel, etutieg withfQ-10fa sdihyl gcefatehinetyblehexahiteegave

i 44 EoFpAERAET MBI S it iy B8 i g

CQQE(Chig)s]™.3. 1 1-3.14 (2H, m), 3.36-3. 39 (2H, m), 4.41
(2H, s), 4.85-4.94 ( 1H, m, 7.46 ( 1H, d), 7.64 ( 1H,
d), 7.95-7.80 (2H, m, 8.1 1 ( 1H dd), 8.19 ( 1H d),

PreparatibAH02br oad s); M5 (ES) C2I H22 35CI N3Q2 requires

3 ?3'%(% 4kl e Phetiilef Xb%ﬁl’e"z‘%’ﬁéﬁ {%’% )2 oxy] phenyl } - 1

, 2, 4- oxadl azol -3-yl)-1 ,3,4@l 5-
tetrahydro-ZH- 2- benzazepi n 2-y|éaceti c acid

Cl

O

A round bottom flask was charged with 3-chloro-4-[(1-methylethyl)oxy]benzoic acid
(available from Paragos Product List, 10.2 g, 47.5 mmol), dichloromethane (158 ml)
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 (11.4g). éH (CDCI3,
400MHz): 1.44 (6H, d), 4.73 (1H, septet), 6.98 (1H, d), 8.0 (1H, dd), 7.98 (1H, d).

Example 1
7-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-
tetrahydro-1H-2-benzazepine hydrochloride
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1, 1- Di net hyl et hyl
[7-(5-{3-chloro-4-[(1-nethyl et hyl ) oxy] phenyl }-1

w0 2904/08028li azol - 3-yl ) - PCT/EP2008/067965

1, 3,4,5-tetrahydro- 2H 2- benzazepi n-2-yl ] acet ate
(Preparation 8) (65ng, 0.131 mmol) was treated with

HCl (1305 m , 5X22 I)OL4N|n di oxan) and |eft
standing for 2 hogﬁm& rifactign Xi xetire was then
war med at 50 OC for our”t eat\j@d at 60 OC for a
further 1.25 hours “before sol r enoval

1, ERRARAL h?l” 7& L 65'4\?\& Me{tjrﬂxl W%&%B%&Pf E s ?\ﬁdﬁ% 3-yl)-
1,3 6/5HdtrdiRangy? Hyvidalserab renime 8- Chrtmzletedr(lynepgraapvpr oOpr(Tang 0.155
F .
A AL, AT B i A MAR Ut 0o
lefssthinding €t 1(340Qurstx whitks DieBDjtate. feB g6 Bthed  1mlil wag addedand the

wtﬁ%!@oﬂ%_s iiytg%a?of@&aéﬁyg’; g ﬁﬁ?ﬁlr&g 't_i't(lﬁ gtgr‘?.gé‘rlwd?W%c_)f)tgté;ﬁ"ed on
dryin@8f the&8lid 245 my).,8H3(400 MHz, HEDMSQD),1. 36 (BB, (), 1ED1-Ap8 (BB, m),
3. gEg?Jré?% é%’?%%%H Uh 0552440 4 bWOR A4 YV (1t .
7.64VEttH) ) ex. B&V_)&D)X(S;]-I I5})[ ?14 %1 13, dd)58 tet(tiahy)o®41(2H, broad s); MS
ESI e Gy Pt A bR S 9 MEEN or 1 den,

1- D net hyl et hyl

Ex -iiéés cyano- 4-[ (1- et hyl et hyl ) oxy] phenyl }-1
=oxadi azol - 3-yl ) -

[7 15 -$3-Chiorpet-[( &imyethplefiyH Dxpheay B i, 2)¢-cxadmzblb3yl) =t 2.4, 5-
repar n 653 mml) was treated with
te {Iﬁ OF' Zﬂ%gb?ﬂenz‘)’ﬁ 'bg%ﬁﬁ fﬁ' in dioxan) and stirred.
After 30 mnutes a white preci te had fornmed. After
1 hour ether (2mz was added and the\pegci pi tate

filtered off an @ t\ r. dhe title conmpound
(230ng) was obt ai 1feo divy dH (400 MHz, d6DMVSO)
39 (6H, d), 1.91 (2H nr)311313(2Hrr)

3.37-3.40 (2H, Q, 4.42 ‘fZH, s), 4.9 1..|£
1, % Digmethyleiyl” §4-(5-2-@iore-41ld rftﬂhy'eﬁmé)@%pb@"y}z 4Fﬁxad'929f|13 yl)-
1 i 413'-'ﬂetr Mro- §H522be(nzéﬂap|ﬁﬁ%yl]&&éte((??pa?ﬁti@ﬂ@ %éSmEd;(/E@) {ﬁS)nmol)

requli ;. found
Wels7tr<f%eq 3‘”%9'0(«1@0? (Hi. S%trﬂvpgt(ﬂ% in Waﬁhéﬁ%'?ﬁ §tand|ng for 2
hours. §he*asbtias Mixtdreyvas then3vatmd at 50 °C for 1 hour then heated at 60

°C for a further 1.25 hours before solvent removal by evaporation. Trituration with
ether/EtOAc failed and the material obtained was purified by MDAP. A white solid
(20mg) was obtained freeze drying appropriate MDAP fractions. Further drying under

vacuum at 70 °C for 16 hours yielded the title compound (16 mg) as a solid. 3H (400
MHz, dsDMSOQO) 1.36 (6H, d), 1.51-1.53 (2H, m), 2.98-3.00 (2H, m), 3.4 (2H, br.s),
4.10 (2H, s), 4.86-4.92 (1H, m), 7.32 (1H, d), 7.44 (1H, d), 7.83-7.88 (2H, m), 8.11
(1H, dd), 8.18 (1H, d); MS (ES) C2sH24>°CIN3O, requires 441; found 442 [M+H]".

Example 3
2-[(1-Methylethyl)oxy]-5-[3-(2,3,4,5-tetrahydro-1H-2-benzazepin-7-yl)-1,2,4-

oxadiazol-5-yl]benzonitrile hydrochloride
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tetrahydro- 2H 2- benzazepi n-2-yl Jacetic acid 1,
1- Di net hyl et hyl

W@ 7600/88¢735 cyano- 4- [ ( 1- met hyl et hyl ) oxy] phenyl } - BRCT/EP2008/067965

, 2, 4- oxadi azol - 3-yl ) -

1, 3,4, 5-tetrahydro- 2H 2- benzazepi n-2-yl ] acetate
(Preparatlon 10) ( 5rrg 0. 174 Dl ) \Wes treated with
HCI (1305 m , 5 y ¥n di oxan) and
war med at 50 OC for° ur te crystalline
product fornmed. The reaction was cooled to RT and the
solid filtered off aghd washed with ether. On drying
the title conmpound was obtai ned (65ngy ?]asav\/nite

1, 50Imethylgihyl 4?)()5-{‘€4=Eyanéﬁlﬂl(ﬁqetwl%@y|106ﬂp eny/}-1.2g1axadiggol-3-yl)-
1 :(Z'éate@ra/d?b éH&-ze&%zg%%éz '&rbo?e;ilét% 'é\oar%)uon @)0@1§%§: 0.653

mrnpl) was digea, (b‘gltr( ) ((}1’:)66 i 21(10% n]_rppl) in @ox\;m)(angﬁtlrrggi After
30l\(§|n(1%§)a @E é"ﬁ %err%"foﬁﬁéd 4P’r)f?e-r 1fr%m%tr€e$%2l{1M\7Hs added and

4 i
the nr;qcmvtla@t fHSerqdo ]apéefr%%?g gvlthzetueroia@l itide gpmgoynd (280mg) was
obgazneefd’a?negbﬁrqu.adily@f% H: 20 BRRESY $RoNeR; )1 P8t 20191 6),aci 313

(2H, 1)~ 3 87-BA0CRHN 044 PR 12kt 19652 W%yjmﬁeﬁ?y“}'k 1), 7.64 (1H,
d); 798 zrﬂ_ é”4¥ )|H1ddf 84325)5 ]bu 9.04 (2H, broad s): MS (ES)

t etrahy zaZe anoa e ‘(‘prepa
Czin)zN(@zOﬁgl,llre(S W84fqmnol375@|[M$UI]ved in ethanol (20M) was
treated with sodi um hydroxide (0.184 m, 0.368 mmol)
(2N (aq)) solution followed by water (5 00 mM). This
e was stirred at RT for 3 hours and | eft

173535360 APl RetionsllolitpHeniih 4 430afatoti 4,486,
temlhmgﬁHNa@eneamew]aev@pmidti on and t he aqueous
| ayer acidified using AcOH The-product was extracted

into EtOAc (50n) and dried over MySX4,, Sol vent

renoval by evapardti gmyi fhgee g It e precipitate.
Et her was addedo{aﬁ /® v Itered of f and washed
with ether to yleld e title conpound (44ng) on

drying. dH (400 I\/HZ‘ déDVsSO) 1.39 (6H, d), 1.91-1 .95
1 {ﬂ)%etﬂ'%lethgl W(é—%:koyatn))% [%I %tw m(y]gﬁeﬁy?} ‘(gh-'aox%')jrazol 3 -yl)-
1q4ﬁﬂetr@)ydror G- *Qertl.zlalzemf) 2 horats dare(pzrqatnom Tog. kﬁﬁn(g 2B 74
mifle) Wa§ tr%%te@ WitFh Hé?E(S%@%gG(’S 212"’an>1) BRI |ﬁ)droéég) ghd wafrhed at

v. " broad ; requires
50 °C for 2 hours A white crystalllne product formed The reaction was cooled to RT

and the solid filtered off and washed with ether. On drying the title compound was
obtained (65mg) as a white solid. 6H (400 MHz, dgDMSO) 1.39 (6H, d), 1.91-2.00
(2H, m), 3.11-3.12 (2H, m), 3.59 (2H, m), 4.00 (2H, s), 4.60 (2H, s), 4.94-5.02 (1H,
m), 7.53-7.59 (2H, m), 7.99-8.06 (2H, m), 8.41 (1H, dd), 8.52 (1H, d); MS (ES)
C24H24N40,4 requires 432; found 433 [M+H]".

Example 5
4-[7-(5-{3-Cyano-4-[(1-methylethyl)oxy]lphenyl}-1,2,4-oxadiazol-3-yl)-1,3,4,5-

tetrahydro-2H-2-benzazepin-2-yl]butanoic acid acetate
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found 461 .0 [MtH +. Exanple 6 3-[7-(5-{3-Cyano-4-[(1
- met hyl et hyl ) oxy] phenyl }-1 | 2, 4- oxadi azol -3-yl)-1

WQ 3004/08072% et r ahydr 0- 2H 2- benzazepi n- 2- yl | pr opaPOI/EP20$/0b7965
hydrochl ori de 1, 1-Di net hyl et hyl
3-[7-(5-{3-cyano-4-[(1-nethyl ethyl)oxy] phenyl}-1

, 2, 4-oxadi azol -3- yl)-1
i /Z\y/ﬂzpno@panoate
Dl ) was treated with

, 3,4, 5- tetrahyd 0- 2H 2- henz
n di oxan) and warned at

(Preparation ( 0413
HCl (1045 m |, %: N
50 OC for 1.5 hourg. A white pregipitate started to
form Ether (0.5 was added a ghe white solid
filtered off and washed with ether®to give the title
Etioyd np 044 (5L Beyah o-ar ( Bimgthytithythoxy stshyVHz2, 4dﬁ52[115@)l 31y18393,4,5-

tetgaimdrq,r%H Z%bqgéa%eﬂ_rlm g%ﬁbutan%%é éﬁpaéﬂonﬂ ?61930 9%%%_'1mmol)

dlgg))lvea |57etI6anligl(2@ﬁ1l) vZas7ﬁreétede|trd};odu7m9I9ﬂﬁo>@de ((2H'B4 m)l 0.368
.4 1 , 5

ool i2 (o s, Bchfed) by asef kg0 Bk ibiston's wlged bt RT

fori‘r&ﬁowfsmmidleﬂlﬁarﬂlr{gl\di\)d}n|g'htEXHrmi@3H 1a®@-[16Q pl) was added and the

ref.f_l_(':_lyig E‘éﬁtﬁlé&?é‘ﬁf’# fél 9%}0&1 (T%egr ethano \?vtag ?grxoved bly evaporation and

th@xadearolaybr ytihifiedasirig AtOH. Mhdr moblicrwake extracted into EtOAc

(S0P OB, o5l SR ST RPN BHERRytonyvielded a white
prel(ﬁpilfhjre)flfber?/?aﬁ adﬁe}dla)nd the solid filtered off and Warshed with tether to yield
thg B HTRR PG ES) Tedmnag PPN o6 b eke1-7,.95
(4|H>GMI) (24@0 I(m)l tc';mz:l% r(mtrapl M3 (pH, rm)‘ |3U8Y @R eh), @.6AC26H, @ﬂ 4.94-

5 FLf T 4071 Hobh RerreOaor 88 ) reSL g . 52 (1H

d)Mes pue wvaﬁsoa@ag)t Hbizoned vbeisaaey); M@ME(SZ)CEQGI)I%HE@ ARJuNeEHB0;
om) DCM | ayer was col |l ected, dried
é%ﬁ%(b%ﬂ’ﬁc frit) and evapor at ed. The free-base was
di ssolved in 4M HCl in di oxane and evaporated to give

t he salt, 2-[(1-
E—’\é&ﬂiggethw)oxy] 5-[3-(2, 3,4, 5-tetrahydro-1
3- H?F- ={Bar\anoepR|(n- 1ﬁetYlS/DetHyl)o3(ybe@hZ[}l-1aZ Aloxadiazol-3-y1)-1,3,4,5-

ARG il ot B2

10.15 ( 1H, brs)839(1H 8.33-8,31 ( 1H m,

7.75- v o ’\’{
o] \ (0]
¢§ N CIH

1,1-Dimethylethyl  3-[7-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-
yh-1,3,4,5-tetrahydro-2H-2-benzazepin-2-yllpropanoate  (Preparation 12) (70mg,
0.139 mmol) was treated with HCI (1045 pl, 4.18 mmol) (4N in dioxan) and warmed
at 50 °C for 1.5 hours. A white precipitate started to form. Ether (0.5ml) was added

and the white solid filtered off and washed with ether to give the title compound
(67mg) on drying. 3H (400 MHz, dsDMSO) 1.39 (6H, d), 1.91-1.96 (2H, m), 2.82 (2H,
m), 3.12-3.21 (4H, m), 3.56 (2H, m), 4.62 (2H, s), 4.96-5.02 (1H, m), 7.57 (1H, d),
7.71 (1H, d), 7.99-8.01 (2H, m), 8.41 (1H, dd), 8.52 (1H, d), 10.3 (1H, v. broad s),
12.8 (1H, v. broad s); MS (ES) C2sH2sN4O4 requires 446; found 447.0 [M+H]".
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7.85 ( 1H, m), 7.45-7.3 (2H, m), 7.14 ( 1H d),
4.84-4.76 ( 1H, n), 3.90-3.30 (8H, m 1.48 (6H, d); M

WO EBp/0giP23-H22NAO2 requires 374; found 375 [ MtH] BCT/EP2008/067965

Exanple 8 6-(5-{3-Chloro-4-[(1
- met hyl et hyl ) oxy] phenyl }-1
, 2, 4-oxadi azol - 3-yl)-2,3,4,5- tetrahydro-1

Exantplé & nzazepi ne hydrochl oride 1, 1-Di net hyl et hyl

2- ﬁ& f\/ﬁet@ ?j-é-[i 2;3 TRV LR AL X W RIEL i 6 hy1)-1,2,4-

oxadixzdl- W]benairydnmhsd#o@hhmmazepl ne- 3- car boxyl ate
(Preparation 17) (260 nmg, 0.537 mmol ), was dissolved in
DCM (20 m) and treated witdh trif Noacetic acid (2
m, 26.0 nmmol). The gesult ture)was heated at
reflux for 1hourO 1 e The resulting
resi due was parti\ti oned between (1(9|1FF) and 2N NaCH
(10m ). The DCM | ayer was colle , dried

1(1hy rophobic frit) and evaporated. The free-base
Peeehvielyi nb-favi3+eyanerf-Igl m@é{wéet@ﬂmé]\?aw}al éd- QX@d'@F‘&‘é” yiy

1,4 88- tb@;hﬂ?& BH-3- benzazeplne 3 carboxylate (Preparatlon 16) (505 mg, 1.064
6- S -{3-chloro-4-[(1-me

meI yag dissplysgjin B 402ml:), az;d gep %Fléprga(pq_tlg acid (4 ml, 51.9

m@@l‘)‘z‘ﬁ@@sﬂlﬂn@mm@W% 'h@@teﬁ?az%ﬂﬂi fop15§>§r e ovapBfitdd. The
yi el d) as an off-white powd

requtln_gore(s@pp WS ggrtltlcg]egsbe{twgw DQM (%(Sr’oli a(mdlzrql NapH (Z)Oml) The
DCYM&%/B?W%Q cbliektdd, mled @}ga?ﬂfﬂoﬁg fit2dhd mapoyaé%ﬁ The ¥de-tihse was

d|s§oLygd 3|n34|(/l4a:'CI |9xgr53 @@pi e{ﬁporq\ygd (tgsglvg;ztprQCI rgalt 2-[(1-

g& g@g'(’! @2 538 FahfdrsA fl- Cﬁgénz[a%ﬂ)"ﬂwﬁ %lﬁgh@%@d%zol -5-

yI]bgl %gd]yg@glhlggg?ﬁ 4{3%1 mt(g%l r%tmlg)Y ‘? A; yield) "as” an off-white

poW@BF %HYQD@WH' @d@%ﬁ@@%RHH B %/ﬁ' 8.86 PRANY] £388i (1H, m), 7.75-

droc Ior|
(61, (@%{734%%26 m){Zi4rféHh9) iyt YO XY pRdrdP9-380 (8H, m)
1 4@(6114' Q% as pZo) C§sz  requires 374; found 375 [M+H]
, 2,4, 5-tetrahydro- H3-b benzazepi n- 3- yl][propanoate
(Preparatlon 18) (25 ng, 0.049 mmol) was stirred at

Exa genperature for 18 hours in 4M HCl in 1, 4-di oxane

). Evaporation and trituration with di et hyl et her
6- (3t Chlara-AdCtmethyletbyyoniahenylp],2,4-oxadiazol-3-yi)-2,5,4,5-
tetrahydro-1H-3-benzazepine hydrochloride

H
Cl Oy N
|
4@ :

1,1-Dimethylethyl  6-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-
1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate (Preparation 17) (260 mg, 0.537
mmol) was dissolved in DCM (20 ml) and treated with trifluoroacetic acid (2 ml, 26.0
mmol). The resulting mixture was heated at reflux for 1 hour then evaporated. The
resulting residue was partitioned between DCM (10ml) and 2N NaOH (10ml). The

DCM layer was collected, dried (hydrophobic frit) and evaporated. The free-base was

dissolved in 4M HCI in dioxane and evaporated to give the HCI salt, 6-(5-{3-chloro-4-
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(5-{3-chloro-4-[(1-nmethyl ethyl)oxy] phenyl}-1
, 2,4-oxadi azol -3-yl)-1 ,2,4,5-tetrahydro-
WCBH)OB/OBIHﬂiazepI n- 3-yl ] propanoi ¢ aci d hydr ochl op€THEPZ028067965
ng, 0.026 mmol, 54.1 %yield) as a yell ow gum M (ES)

[(1%(%4x';§|?th§/%s'g{\%%fﬁgﬁQ%‘%ﬁﬁgdr%z% 3 )Oé‘Qq $RGab M -3

bennaepineebydrbdhboridep (B28ying; D. 535 mnmtadi()@fblylédyla); -dn off-white

po}q@é? g@m@ﬁﬁ@i‘?ﬁ&ﬁ@ﬁ&?@ﬁéf Ry A ] 3567 1%, 36 Fg2-7.80

(1 IHGm() 57.837cdd @Hodh; [7(0F- (et lay,| :2B8My2H, 09y H7lBengd Y 1H, m), 3.8-3.65
1) AR A D816 i 58 it SN eeaies 383 found

38@F[’|K/Ie|aﬁrat| on 19) (120 ng, 0.241 mmol) was stirred at
roomtenperature for 18 hours in 4MHCl in 1, 4-di oxane
(20 m ). Evaporation and trituration with diethylether
Exainglleddd the HCl salt [6-(5-{3-chloro-

s bysi e ailaret et e otam f 2 Rl 8y 445

tetnylaydrot8H> 8 ibdaz4zepin-0- ymyroﬁhrﬁlﬁaﬁﬂmy,dr&&l%me eld) as a
cream powder. M5 (ES) C23H24 35CI N34 .requires 441 ;
found 442 [MrH +.CExanple 1 1 6-F8-{3 Chloro-4-[(1
- et hyl et hyl ) oxyl)ph OH

, 2, 4- oxadi azol
H- 2- benzazepi ne To ol Ot
3-[2-(am nonet hyl )-6-(5-{3-c
y]phenyl}- 1, 2, 4- oxadi azol -3
{ reparati on 23) &' 5.2 , 0.262 nmmol) and .
-Pirpetavgihgh o Spéritred-¢are- 4;@1 ”Pt@(b@hﬁ%v};ohﬁwl}d? ¢-oeediezel-3-
yl)n‘ﬂ 2 4@teﬁ§h9&?@@ﬂ %e%ie@ﬂ@%p@pé%ét@ a43i)£ﬁat|or1 #3325 mg,

1) dropwi se and the resulting pale yellow sol ution

0. %91 el was sirred it ra@n fgrapergiyee %I@th%’ﬁs {RefM HClin 1,4-dioxane
(1G&IC @%6(}%% érﬂj tntu5aﬂ3rr Wl‘ﬂhGl@tfﬂ%ﬁ%@lléﬁd@@'lhé@ltl@%ﬁound 3-[6-

cartr ng w OH. The product was

(5é$ﬁh'@a> %[(ﬂﬁn‘eih%ﬁﬁhm@wmﬁlewébw 4-orrdiarelr3v|)dr .t R-totarhygro-
3HIGYBN 21 BB ES- MﬁJrJ);S&No%’ bc.&%ﬁ/d?odm.deaqseﬁmgeomz@&%mol 54.1 %

mass-di r ect ed autOéJUI‘IfI gation gave two fracti
yieddrasa yalay quRe MS (ES) CadHas™CIN3O4 requires 455; found 456 [M+H]

4-[ (1- met hyl et hyl ) ox
phenyl ] - 1- pr opanol

Example 10
[6-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1,2,4,5-
tetrahydro-3H-3-benzazepin-3-yl]acetic acid hydrochloride

0

cl
O\ /\<
N N oH
A
N

CIH

1,1-Dimethylethyl [6-(5-{3-chloro-4-[(1-methylethyloxy]phenyl}-1,2,4-oxadiazol-3-yl)-
1,2,4,5-tetrahydro-3H-3-benzazepin-3-yllacetate (Preparation 19) (120 mg, 0.241
mmol) was stirred at room temperature for 18 hours in 4M HCI in 1,4-dioxane (20
ml). Evaporation and trituration with diethylether yielded the HCI salt [6-(5-{3-chloro-
4-[(1-methylethyl)oxylphenyl}-1,2,4-oxadiazol-3-yl)-1,2,4,5-tetrahydro-3H-3-
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desi red product, one of which was contam nated with
O=PPh3. Both were added directly to an SCX-2 cartridge
W@ 1@9@3q7z;washi ng with MeCH The product was el BCEEPA0$/067965
0.5M NH3 in MeOH, concentration in vacuo gave a pale
{ o
beX%éeﬁW § &/Iﬁe@fﬁc (a?lrc]j P?ydtr% Icsrlg)%y(] 0 en%il(im.LG mmol, 90 % yield) as a
credin powserd M&z(ES) 33239'12) (ZN&)Areau rest 44h yalmd 442 @1+H]".
benzazepine (15.3 ny, 0.034 mol, 12.94 %yield). dH
(400|\/Hz CDClI 3) 8.20 ( 1H, d), 804( 1H, dd), 7.69 (
xbhhpleldd 7.31 ( 1H, d), 7.24 ( 1H t), 7.05 ( 1H, d),

e
3 q‘» oot i Rbtyitoliotyiohetiy1 26831805k et
tetralydroeld-2®@nzadzepime 384 [ MrH] +. Exanple 12
[6-(5-{3-Chloro-4-[(1 -nethyl et hyl)oxy] phenyl }-1
, 2, 4-oxadi azol -3-yl)-1 , 3, 4, 5-
tetrahydro 2H 2- ben@:zepln 2-yl]acetic acid
hydrochl ori deA 5:2 mxtwre $~N, 1-di mit hyl et hyl
[ 6- (5-{3-chl oro-4-9 Ty eﬂhyl)oxy] fhenyl }-1 , 2, 4-
oxadi azol - 3-yl)
, 3,4, 5-tetrahydro-2H 2- benzazepi yl ] acetate and
[6-(5-{3-chloro- 4-[(1-nethylethyF)oxy]phenyl}-1
[
To % dsopitidfl BE 03 Hf%lce%onlethﬁ? 4. (%r gmww ?(ﬁ%@thlgl@twqoxy A{)he?yl}

benzazepi n- 2- tic ac aration
1.3.froxagligig-3rybpEerislaheropanet §Preraraian 2eed1@-2 RT9f 81262 r]jmol)

anBQH;‘Sﬁe g&h@sétﬁ?&&%@%ﬁ”‘%é@ ‘?nrﬂ@l? |rF8|§/°I§@M @lberﬁl)'a@ R"raGH&br Ar

hen T eédi ssol ve di ox
W%o@dﬁadowpﬁ i(Q-Pé mlod.244 fﬁﬁﬂ@l)tdr@ﬁﬁlﬁe ;amdhﬂagrrgsultmg pale ye”OW

so@‘ﬂeﬁesmréé‘tdt% 16 Vﬁ%‘@ gﬁé"(%o%tlbf@lv&é%wc&iclenﬁ'éltéd WE)TA%mthen

was triturated | eave

pagefd dovprean SCHE3 @@ﬂtr&g@ (4.9).(vashingrwitheaH) dRe prsisawgs eluted

a
with @5!@ Nﬁeﬁ gﬁ?ﬂ gbo)ﬁ{:_%néﬂaggrﬁzl%\zlaecuo gaye ?]pglcee elll(c:)waonI (35 .7 mg).

REI‘Y?EﬁedlfWISQrWQ@ dinested Ayto- @J”@Q@'WVG Q’EP Jragliansdyontaiping the
de%i?’&)o pMé%ICt %@lg\@%h@h %3 ccﬂw‘t‘émlq}at(edgwﬂrp d—P:HFlg ggt)w WgreSJdded
dirggtly t. @D @ximca@agp)mo@) Buaghpg W) Memeﬂ(ezmodggt was, ggted
Wl{hzd)'%l\/pNH%)lm I\%ez(%lﬁizg&{éenmtlon m?\gacglg'r'éeasvgr ?)El’e %ell%@l ﬂlﬁl"b -(5-{3-
ch[om.|4-|][(1+methylethyl)oxy]phenyl} 1,2,4- oxadqlazol 3-y)-2,3,4,5- tetrahydro 1H 2-

benzazepine (15.3 mg, 0.034 mmol, 12.94 % vyield). 6H (400 MHz, CDCl;) 8.20 (1H,
d), 8.04 (1H, dd), 7.69 (1H, d), 7.31 (1H, d), 7.24 (1H, t), 7.05 (1H, d), 4.71 (1H,
sept), 4.09 (2H, s), 3.30-3.24 (4H, m), 1.80 (2H, m), 1.44 (6H, d); MS (ES)

C,1H%*CIN;O, requires 383; found 384 [M+H]".

Example 12
[6-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1,3,4,5-
tetrahydro-2H-2-benzazepin-2-yl]acetic acid hydrochloride
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Exanpl e 13

8-(5-{3-Chl oro-4-[(1-nethyl et hyl )oxy] phenyl }-1, 2, 4- oxa
waelb@2080735 yl ) - 2, 3, 4, 5- tetrahydro-1 , 4- benzoxaR€PERI08/067965

hydrochl ori de 1, 1- D net hyl et hyl
A §§( |3<1ft)1§% 1{‘ aggjl?méthgl éhyl”[gt(g}{é %hl%}édr%) WYh RGN Ao iphenyly-1,2,4-
oxadiabe320)x §,3h- taéerah(/&bl)z-barbbozgzleaméz Y/Rrcetader aind o8-(843-chloro-

+iPyreludouieudpiodinl 2 830REGR Y R Bidelidolte2” ¢
beaziahemn Zhl@aeﬂaet;ﬂo(ﬁrepa@twné%ﬂ I4m‘g) M dC6Hmin dioxane (3 ml)

Was ﬁqprgd %{ ;R"’Tﬁoj ?f’ hourg rgn(gn)% h %ﬁjdé Wla%]%orgg %?rg%g n‘ﬂ/%cqjo then

ered
reda!ssttﬂ:vedtlo 494 HEl tnhdaoXarleI (8 rolprgmolLihel sOlufidrbstirsdd fas aa adbitioreal 24

L e N e e

ethidd, (2m 3 mM) Bille@vd ld, whide, safidg6-($-{3-Ehloa)4-[(7- rﬂéthflethb‘l,)o@)phenyl}-

1%%%%8'(&5%@%%&4%3@%P dqréllj?r_' éggé%@%%ioun . OI([]l?\/|;+-|—|]lvs+. acid

hyEbozhiptide 1¥6. Br{gd (084 {BmEh 0o re yidid)(3H (400 MHz dGDMSO) 8.17 (1H,

) AT B9 PR AT 8 sl TP boingidd ik a4 (.
septy04.68 lidior ¢ a2l (SHdBp(%iBﬁ@ﬂ{m)b;@gglsﬁl (I2t—|l, an, 22?%(2I|6I,0br53), 1.36
(6’31 ‘f)sﬂ"?s@%é'yﬁ"%r Zoarﬁﬂ“ﬁ%stﬁ‘ﬁﬂ é‘t‘iﬁ‘;‘ﬂ‘)“gi@'] BLenw i/ 1

4- oxadi azol - 3-yl)-2,3- di hydro-1
Ei E qgoxazepl n-4(5H) -yl ] propanoate (Preparation 35)

0.185 mml) in ethanol (4 m) and left at
8- osqomhlerquer[elt memyﬂahylzio)kwphmylﬂ?lne 4-exadiazol-3vl 52 BIveS-
ev and the r It| rude dissolved in
te ‘E?'Eﬁ@??&afgff‘"f%’@ﬁ?p'&e E?ﬁhqg'ﬁ acidified with acetic

acid. The organl ayer was, dr| ed (magnesi um sul phat e)

and evapor at ed. r ti ng\ crude has azeot r oped
with 20m of tol ueﬁ t hey-Tes e ssol ved in 10m
of DCM 1IMHCI ( 1 m) in ether t he

reacti on m xture evaforat edat hen -| at ed with
ether. The title conpound (56ng) was filtered off as
1, Riregthylethik e3-Go{3-chlorpdt-ibthiednileleylvayiphenih-1.2.8e0xepiazol-3-yl)-

2,%@9.”0—1?,4—%er(1%ijaz<gaine-2('5%-carboxylate (Preparation 34) (0.171 g, 0.352

mmol) was dissolved in 1,4-dioxane (1 ml) and 4M HCI (4 ml, 16.00 mmol) in dioxane

was added. The reaction mixture was left at room temperature for 3 hours. The
resulting precipitated solid was filtered off and washed with dioxane and ether to give
the title compound (116mgs) as a white solid hydrochloride salt. 6H (400 MHz,
MeOD) 1.42 (6H, d), 3.64 (2H, m), 4.34 (2H, m), 4.48 (2H, s), 4.86 (1H, m), 7.31 (1H,
d), 7.59 (1H, d), 7.87 (1H, d), 7.94 (1H, dd), 8.11 (1H, dd), 8.21 (1H, dd); MS (ES)
C20H2>°CIN;O; requires 385; found 486 [M+H]".

Example 14
3-[8-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yl]propanoic acid hydrochloride
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(2H, t), 3.55 (2H, t), 3.78 (2H, m, 4.40 (2H, m,
4.65 (2H, s), 4.87 ( 1H m, 7.31 ( 1H, d), 7.61 ( 1H,

wael209/p8@75 ( 1H, d), 7.96 ( 1H, dd), 8.1 1 ( 1HPCTIEP2008/067965
8.21 ( 1H, d) ; M5 (ES) C23H24 35CI N3Gt requires 457;
found 458 [ MtH] +. Exan'pl e 15

4-18-(5-{3- Chlor \ Iethgl)oxy]phenyl} 1,2, 4-
oxadi azol - 3-yl) - 2, 3o
, 4- benzoxazepi n-4(5 yI ] but a | d 2M Sodi um

hydrOX| de (ag) (0.5 , 1.00Q, mmo ) was added to a
sol ution of ethyl 4-
[8-(5-{3-chloro-4-[(1-methyl et hyl )oxﬁﬁ*bhenyl }-1
, 2, 4- oxadi azol - 3-yl ) -2, 3-di hydro-1 , 4-
benzoxazepl n H) -yl ] but anoat e (Prepar ation 36

2M godigm f@/drw%éo'vﬁﬁm (Ra) (- 2MahB8P0 pungh Wa%ﬁ@dqdetpza gelution of
ettfypom t erﬁqgr(si{%ﬁofooa [(2 rﬁ‘é’cHi}léthylﬁl@]ﬂh‘éﬁﬂ}n h @m de@ﬁétbﬁs%@ 3-

evapor ated and |
d'f(yﬂmﬁ 4d¥ené@2@=‘f}%p'aﬁ’d5'a):ylmr@na@9aw t(Rrepaeatios éié) d(O 09né3 0.185

mrﬁbl?ﬂﬂbfhahé\y(ﬂrml‘}\@ﬁd G éter%bﬁdtem%ra@@e(faﬁg fh%ﬁisu 'The reaction was
hat e evapor at ed and azeotroped w of

thQrb?\(?@ﬁEatedrﬁ@ Wﬁtrﬁw'mm@sﬁﬁ@ddbﬁé@ﬁ@waw (30m' of each) and

; i
acfsdgleltd%lﬂ%gl?n%l)c%él@ ﬁ@%F%\a/ﬁZl&dlailérl \Fvﬁé dﬂgd gitnfa ASsidn Vgﬂjldh@te()) and

evggq)qatqqi) Thg r;egul@ggy cryqe vxgassgze(og’gpeq )Wlth32@r21| (o@.tpi)up@e and the

re@ld%d@g&‘ve(ﬂni_ﬂ@mp@f Iﬁ@M 1M HC‘ﬂ(ﬁﬁl? |rill§¥hemas7adﬂiéd (6l reaction

dd
mlg?u[[qge\(api)pql ershen ,\ygupg; w@z gqua T@@@tlg@gg]pp%ﬁj ﬁﬁgy)&vpﬁ filtered

offf ééué‘r%ﬂ%ut[a'%fﬂ i drg&ﬁm&eesalﬁm (400 MHz, MeQD) 142 (6K, d), 2.92
-A-~-Chl oro”-Kil - )b%ﬁethl\]ox pheny”-1 - oxadi azol
m

(ZHS-)y@%(%H Ay @i (2H, @ O}h7eh it AREIHp). 37d Bt ma. Adi ¢1H.
d)17 }ngea Pyl st mﬁi d[) 7,96 (1H

il 4 ﬁ)}ﬂ)(gl)-gyjjd) 8.21 S1_Hi d); MS (ES)
Czﬁ"l’%

Béjli phenyl
Ctb\&a@elr%qmes 359|f9>und245@ dro-1
, 4- benzoxazepi n- 4(5H) - yl]acet ate (Preparation 37)

(0.13 , 0.260 mmol) was dissolved in 1,4-dioxane ( 1
Ejmﬂé.ﬂ.g AMHCI (4 nml, 16.00 nmmol) in di oxan was added

4-?3?-%5}%42*‘}?2361%ﬂgfrﬁvﬁt*‘fl%’%ﬁhérﬁﬁ}“ 21a-6:00iZPARA)-2BLUI €

dihydro-1,4-benzoxazepin-4(5H)-yl]butanoic acid
{ o~
O—Q’Q \ o
O
cl N
\/\/COH

2M Sodium hydroxide (aq) (0.5 ml, 1.000 mmol) was added to a solution of ethyl 4-
[8-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-dihydro-1,4-

benzoxazepin-4(5H)-yl]butanoate (Preparation 36) (0.103 g, 0.206 mmol) in ethanol
(4 ml) and left at room temperature for 2 hours. The reaction mixture was evaporated
and the residue dissolved in water/EtOAc (30ml of each) and acidified with acetic
acid. The organic layer was collected, dried (magnesium sulphate), evaporated and
azeotroped with 15ml of toluene. The title compound was obtained by triturating with
ether and filtering off as a white solid (65mg). 6H (400 MHz, dgDMSO) 1.36 (6H, d),
1.70 (2H, m), 2.23 (2H, 1), 2.33 (2H, t), 3.02 (2H, m), 3.84 (2H, s), 4.06 (2H, m), 4.89
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the reaction m xture was evaporated, triturated with

ether and the resulting solid filtered off. The solid
wor®lsEsdl ved in 5m of 2M sodi um hydr oxi de aPdI/EP2008/067965

acidified with acetic acid when solid separated.

t soluhl )
1 b erag i SR b e o B s BB bRt g e

(Eél ﬁaszB*’@llgi(D/ﬁteheasM?ﬂtbuod#ﬁi@ﬂ‘ﬂdHKAMrgs) as a white

solid. dH (400 MHz, d6DMSO) 1.36 (6H, d), 3.13 (2H,

br. s), 3.96 (2H, s) 4.08 (2H, br. s) 4.89 ( 1H, iﬁ
Exanfifle 16 1H, d) 7.44 1H, d) 7.61 1H, s), 7.72

o3 ot ftﬁiﬂetfﬂiw &iz)”“‘*‘i%ae%%‘é@ﬁiﬁ%diiidro-

143-5aimepieq4l5H)agl]m&c a‘ouxund 444 [I\/iH—i] +. Exanple 17
7-(5-{3-Chloro-4-[(1- methylethyl) ] phenyl } -1, 2, 4- oxa

di azol - 3-yl)-2, 3, 4 5- te r 3- benzazepi ne
hydrochl ori de A herthyI
7-(5-{3-chloro- thylet oxy] henyl }-1 , 2, 4-
oxadi azol - 3-yl ) - 1 OH

, 2,4,5-tetrahydro- 3H"3- benzazepi ne- 3 car boxyl at e
1, { Birﬁ&ﬁyiéihk/lp% (452%3 &iﬁ&@nﬂgi Wkt%hmwhérﬁ/ O}hi(/jé M%@H@&bi% -y)-

acid solution i I oxXxane

2 %diimy@rowaﬁenr(orezw") 4(pa8-vacetated 4Prepamion e%ei(%ﬂ r% 0260
mrh 8l w'ésia@é,me& @n pn%@h&gi eniiiéwii Aiaredd miTeod 8Red| mrii.oxan

m Xt ure was I tered washed with di oxane (~5

wagrpglded @nd g @aqurb@llwgé\fas\}@‘& auier(peasraiure ey # @(mrs tigen
thé/ 'r&{ic‘ﬁoﬁ hﬁixfu'ré hfasCORBHIAEY, (tF‘t]:ira'ltediT!iivithletﬁQr7 aHdTQhe r%ltiﬁ’g solid

Id% a white solid. dH QCDCI MHz) : 10

filtg@q 0 ﬂ'hg)solidgw%d@squ;d igyomigr g s(odiqm hmj}mdq ag@agidtjigd with
acélzd"tammwhe?i sohd (seiahiaté@ ;%tt%n{i?ﬁed to(ld'lss&i\)es |n4Etb’5°(\c( bdtHnsoluble so
f"tqriquoff%d \i@b@d Viéezilui/'ihewatswceioaa RAd BHheT taBMp the Ei@aiaﬁmréound
(44rﬁ%% ais(alwhiié%w&i' 8t i@zi/dd i9i¥i)£] d @1\1@0)( 2366+ 30t 8455 d05)1 3 96

-‘benzazepi n-

(Zdx2d # H2dRHBLY [s), iﬁ‘-egf?z(ﬂﬂi‘l tni)i I7e3319H1 SsonT-6¢ (b d), 7.61 (1H, s), 7.72
(1H, d), 8.11 (1H, d), 8.18 (1H, d), (remaining 2H signal obscured by solvent peak) ;

MS (ES) CoH»°CIN;O5 requires 443; found 444 [M+H]".

Example 17
7-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-
tetrahydro-1H-3-benzazepine hydrochloride
\( _H
N
(o]
cl //
O—nN

A solution of 1,1-dimethylethyl 7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-
oxadiazol-3-yl)-1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate (Preparation 42)
(950 mg, 1.963 mmol) in hydrochloric acid (a 4M solution in dioxane, 10 ml, 40.0
mmol) and 1,4-dioxane (10 ml) was stirred at room temperature for 5 hours (a
precipitate had formed). The reaction mixture was filtered and washed with dioxane
(~5ml), and the solid dried under vaccum (pistol) overnight to yield the title
compound (711 mg, 1.607 mmol, 82 % yield) as a white solid. 3H (CDCls, 400 MHz):
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1, 1- D et hyl et hyl - 7- (5-{3- cyano-4-[ (1- net hyl et hyl ) oxy]
phenyl }-1 , 2, 4- oxadi azol - 3-yl ) -
wWQa 20948621 et r ahydr o- 3H- 3- benzazepi ne- 3- car boxyPEL/@P2008/067965
(Preparation 43) (735 ng, 1.55 nmol) was dissolved in
n sglutipn Lered, f
102 b 8-S SR B B S0 R T30 i o 700
(1idnd), drized H, |se|at) NVR85HE7oBein m)A 626 r(GH, d). 1BISNES!)) CoHE P CIN;O,
4 9.24 (2H, brs), 8.51 ( 1H, d), 8.40
re{@%%gdf)oug&w 5 4y, 7.92 (C1H dd), 7.57 ( 1H,
7.45 ( 1H, d), 4.98 ( 1H, septet), 3.28-3.18 (8H
m, 1.39 (6H, d). M5 (ES): C22H22NAQ2 requires 374;
found 375 [ MWH] +. Exanpl e 19
Exandle 18- [ (1- Met hyl et hyl ) oxy] - 3- (trifl uoronet hyl) phenyl

21 e eSS YT piabgract 2 heparsnin Tk 24

oxadibzbl-Hwyt]hghzartitrile ﬁy@@chkbr[o(el met hyl et hyl ) oxy] -3-(trif
Iuoronethyl)phenyl] , 2,4- oxadiazol -3-yl}-1
,2,4,5-tetrahydro-3 3 benzazepl ne- 3- car boxyl ate
(Preparation 44) (550yhy, 1.06 D was di ssolved in
4M HCl in di oxane ( R.A% ol ution stirred for
2 h. The title conpound red, of f asavvhite
solid and dried in a vacuum oven (259 rr% ).

1, 4RinefBBRISY; 7-4o(3-mapp-4-o1 E@twlhw}@mphersf 402.¢- 01<P|d'aa@|)3 yh)-

1,84 %Jte§'aﬁl})dro §D123 t?er%@zépqué'-‘a cgaboxgla%?’(F(reﬂd'rlatlc#ml?)) (;73@9mg 1.55

mrpglhwamdlssglvg@ i gM Hg |n dwapggpd tt@gqmlgtgp:gm@g feef i ridw title
cof’njpguncﬁ Q/HQﬂltéH'@ oﬁ%'ﬂlﬁhl@@mlaﬁd 4fed i in a vacuym oven (462 mg, 1.13

-12-(Trifluoromethyl)-4-bi phenylyl]-1,2, 4- oxadi azo
mmol (d2DEISD, 5100é\/”r|ém9 QHLH@F@ Be‘iﬂz(é eghre40 (1H, dd), 7.95

y 1
g % O PRI 1 B4 Pl Bnlhgiepied: 2B 18 (4
m),:|1]3916H2d)4 I\dﬁﬁiﬁ)a,@@zﬂ-bm@b}eqylreg 324;50und 375 [M+H]".
t etrahydr o- 3H 3- benzazepi ne- 3-car boxyl ate (Preparation
45) (440 ng, 0.82 mmol) was dissolved in 4MHCl in
E (3 M) and the solution stirred for 2 h. The

S P o

sste(rahwmdw-%).ema;epime hydrochbrgle ( 1H, d), 7.97 (

1H, dd), 7.74
:C\QN@

1,1-Dimethylethyl-7-{5-[4-[(1-methylethyl)oxy]-3-(trifluoromethyl)phenyl]-1,2,4-
oxadiazol-3-yI}-1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate (Preparation 44)

(550 mg, 1.06 mmol) was dissolved in 4M HCI in dioxane (5 ml) and the solution
stirred for 2 h. The title compound was filtered off as a white solid and dried in a
vacuum oven (259 mg, 0.57 mmol). 8H (dgDMSO, 400 MHz): 9.23 (2H, brs), 8.40
(1H, dd), 8.31 (1H, d), 7.96 (1H, d), 7.93 (1H, dd), 7.59 (1H, d), 7.44 (1H, d), 4.98
(1H, septet), 3.27-3.18 (8H, m), 1.36 (6H, d); MS (ES): CHxF3N3O, requires 417;
found 418 [M+H]".
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( 1H, d), 7.54-7.50 (3H, m, 7.47 ( 1H, d), 7.43-7.39
(2H, m, 3.28-3.20 (8H, m. M (ES): C25H20F3N30O
WO e@uioswEss 435; found 436 [ MFH] +. Exanpl e 2 1 PCT/EP2008/067965
3-[7-(5-{3-Chloro-4-[ (1 -nethyl et hyl)oxy] phenyl }-1
Examdle 6ad|azol 3-yl)-1,2,4,5-
dr o- 3H 3- benzazepl n- 3 yl ] propanoic acid A
7-§{5-[2t(0riuofomethyl)-4-biphenylyl]-1,2,4-oxadiazol-3-yl}-2,3,4,5-tetrahydro-
t hyl et hyl ) oxy] phenyl } -1
1H'§'%§n%%a meoﬁ dr c@'&;’idgg 3,4,5-tetrahydro-1
H 3- benzazepl ne hydfegchl ori de (Exanple 17) (200 ny,
0.52 nmol ), 1,1-diR et hyl 2- prepenoate (151 ni,
i I et hylani ne (453 nL, 2.60
rmol) i n met hanol (5<m as)hgated in the m crowave
at 90 OC for 30 m nutes be?\d“re e 80l vent was renoved

1,1 Dn’?«(élﬁ%@thleﬁ@s [ﬁﬁr‘ﬁ@@%rﬂ\ﬁﬁylﬂﬂ%ﬁﬁbmﬂﬂ] h P AbddidzokZ-ynd1)2,4,5-

i n di oxane and ture stirred roomte erature

tetralpydep-$H-3mpazagmpinent- CMW‘@%\E’&PW%@M@O (%ﬂQdehQ 82 mmol)

wdsefissbrRdns uivf H@dmbmoMPéSd 3 i am @ne%&@lt%t stiFeatigd MhNdrhe title
fracti ons was ad and the solution

copwreehwaafidered wihascawhite sglid/E76 1eg.10-83 emabhpl (PAS Gy 400
0
Mp4 b%?s(gl—ﬂ grs? é5é?1 r'fiﬂgd)j 8. 5%4(1 Ei *@(Lﬂ%?'\@@r {ﬁq ad), 774

(1|d)d) &.58-1:5Q (IH, mblc?)47 (7”'981)(7 1$=t7 ?@)(2H7 m33£2843-40 fﬁh‘) m). MS
(Eg) 4’.,654 OIiN (e%qun%344§5(foﬂ|mﬂ 454 [MAH 89 ( 1H septet),
1" (4H, hidden under H20
peak) 3 25-3.03 (4H m, 2 89 (2H, t), 1.37 (6H, d).
EXmdES): C24H26 35CI N3O4 requi res 455; found 456 [ M+H
le 22[ 7- Siﬁ‘Chloro (
3-I7rStH{RyG e far HUxypib bvl}oxylplzerw okadrexasiazpl-pgry)-1,2,4,5-

tetrghj’dré 23H- §Itfeﬁ9iﬂp@n 3MRrosaAZ §8n- 3-yl Jacetic acid A

solution of
[ 7-(5-{3-chl oro- Zbr['(l met hyl et byl yex§iphenyl } - 1
i N- 8yl | acetate

, 2, 4- oxadi azol -
1,2,4,5- tetrahydro-
(Preparation 46) (77 rrg,o\ . 184" mol ) in methanol (30
m) was stirred at roomtenp and sodi um hydroxi de (3
A mimixigrepo afmof -§5-Bdeldero-4rittmedadathdloxuipkenmle! . ddsoxgdiareledyl)-
2,8 sHEPMRVIRSPAIRE NSNS Hy8Rdchioride (Example 17) (200 mg, 0.52

mmol), 1,1-dimethylethyl  2-propenoate (151 uyL, 1.04 mmol) and

diisopropylethylamine (453 pL, 2.60 mmol) in methanol (5 ml) was heated in the
microwave at 90 °C for 30 minutes before the solvent was removed in vacuo. The
residue was dissolved in 4M HCI (2 ml) in dioxane and the mixture stirred at room
temperature for 5 h. The solvent was removed in vacuo and the residue purified by
MDAP. To the product containing fractions was added 2M HCI and the solution
concentrated in vacuo to give the title compound as a white solid (116 mg, 0.24
mmol). 8H (deDMSO, 400 MHz): 12.73 (1H, br.s), 10.76 (1H, br.s), 8.19 (1H, d), 8.11
(1H, dd), 7.98 (1H, d), 7.93 (1H, dd), 7.46 (1H, d), 7.45 (1H, d), 4.89 (1H, septet),
3.76-3.64 (2H, m), 3.44-3.31 (4H, hidden under H,O peak), 3.25-3.03 (4H, m), 2.89
(2H, 1), 1.37 (6H, d). MS (ES): C24H2>°CIN3O, requires 455; found 456 [M+H]".

Example 22
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The sol vent was renoved in vacuo, the solid was
triturated with nmethanol (~5m) and the resultant

waelasdei t ered of f and dried. The solid was sPCPEPEEI067965
in methanol (-30m) and acetic acid added to take the

V. in
7 §5EEm RS RSB el dadlenhfuds b ERarHRE S ST o
te{raidy@irb)3Habdenadzepir(-33(ateti@acidt he | ayers partiti oned.
The aqueous was resextracted with DCM (-20m) and the
conbi ned or gani csf(/ve pagged through a phase
separation cartri dgj’e’,dlxwgmnt reduced i n vacuo.
The resul tant residug was dr aooderl ng pistol at
Ctoyleld he title conpou 0,047 mol
A %@U%ﬂy@féﬂtm‘ [465-Biciiere-4ak] F@t@&thﬂ)oxvﬁﬂﬁ'n%w@d\;%éomé@ZO' 3yl
12\/11"6)tetr§n %QH@‘ber&hzepﬁn@ l]aéetétb' (Pjr)eparﬁtl&i 46)90771 2, 0.164

bl mthar@ (303m3ﬁN@f §tgre(d4ﬂ qev? tomt eféumwdr%%de 3 ml,

6.00 mind|Bddided. TAMSrddation mlxtéﬁ%ahﬁs‘lstﬁﬁ@ MNIGYmriempeiatsie ddmight.
found 442 e 23

Theﬁsémlvigm \g@ﬁ{ﬂwcgpﬁg]lrbwb }helsoll(é S Sﬂta@ eéjz%qth @eghapgll(~5ml) and

the 2est‘hlt5nt E@idr ﬁm%r‘é’d Qff3dhd3 dRedZ aBRPEMISwis [sassdridedagi feanol
ure o

(~$0mly gnd gc%%@%a/gd?e(dltoﬁglfehmeeqlﬁﬂ 6,3P|YSRB A9 P16 he solvent was

remgvé’d W\%&U@ZWHG Zesyiltant residue was dlssolved in DCM (~30ml) and water
t et rahydro- 3H 3- benzazepi n- éa%?écet at e

- %Qjﬂ'éam i 81T PR30 eSS0 To- BRI BENH-20m)
anBMﬁé @Bmﬁﬁmeﬁ%arﬁéiowgﬂe_pas@e§@1rﬁﬂ@i )a p‘h@ge ebhaatdn éé}‘tr%ge and

heated at 40 _0C for 1 h. reaction m xtu

m) ve
th%\é@"’%'btd'?%cho’” ‘@Gﬂ?t%@%{tiﬂté‘a%‘tﬁe W@ﬁé’é‘ﬁfj r'%@e‘éj“/'”%éstd at

60PEIb GieRd WRStitledd@Apdiihdi (22 WAd, €. 047/\h1n¢(5'l 2\@% tyléﬁj) as an off white
acidified to pH 6 wth acetic ac ueous hase

solihs OB R 0P Miz: 849 (@9 2 Bl 1n11j4 é*t)nd7 #1é-Lolthh e 7-44

(1Hf&)al?'3% (ﬁHa@)t u%@%gowpﬁﬁ%fﬁt?ﬁ EE)O 3WALG (MNihE 299%L2 8'6 (4H
whi ¢ hen tritur %edvm OAc to give the titl
m)cét%dﬁ'ﬁdd aMSa(E\%)i Cestbol ¢ QaEaHEES 4108 9. MHH]
(deDI\/ISO 400 MHz): 8.50 ( 1H, d), 8.41 ( 1H, dd),
. 85-7, 80 (2H, m), 7.55 ( 1H, d), 7.32 ( 1H, d), 4.98
23eptet), 3.00-2.91 (6H, n), 2.75-2.66 (4H, n),

[7isgﬁc§;§hb A9 -mdeh i Byl ox IR AERANA Q4 bR 8diaE §1S3-6154;2,4,61nd
tetrahydro-3H- ]3 -benzazepin-3- -yl]acetic acid

/COH

Oy

A mixture of ethyl [7-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-
1,2,4,5-tetrahydro-3H-3-benzazepin-3-yllacetate (Preparation 47) (43 mg, 0.09
mmol), aqueous sodium hydroxide (ZM, 430 yL, 0.86 mmol) and ethanol (4.3 ml)
was heated at 40 °C for 1 h. The reaction mixture was cooled to room temperature
and concentrated. The residue was taken up in water, which was then acidified to
pH 6 with acetic acid. The aqueous phase was extracted with EtOAc (2 x 20 ml) and
the combined organic fractions concentrated to give a white solid, which was then

triturated with EtOAc to give the title compound as a white solid (36 mg, 0.08 mmol).
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Exanpl e 24
(7-{5-[4-[(1- Met hyl et hyl ) oxy]-3-(trifluoronethyl)pheny

wO pe0d/021745 oxadi azol - 3-yl } - PCT/EP2008/067965
1,2,4,5-tetrahydro- 3H 3- benzazepi n-3-yl )acetic acid A

s LB, Ty B IR 8,50 ity 341 {15 0 5 TP SRR R Y O

7.33 ¢1H,.d, 498QXH3?6§2§ 33@&5}311(% m), 275|2)?C(§tHatrg) 1.39 (6H, d);

M?&%Ba@%ﬁ‘i“ y “'(@%@Pouﬁé%é?m yaqueous sodi um
hydr oxi de (2M 500 M, 1.18 mmol) and ethanol (6 m)

L h Qted at 40 OC for 1 hr. The reaction mxture was
i@g@-%g—to roomtenperature and concentrated. The

(7TH{ 544 {0 Mevhglctiad ixyl+p- (triﬂumbméthysl\)bhehyl\]\-asz 4-bradiazol-3-yl}-

1%’5{'8;{?53&%' %ﬁ\%l{eﬁ'zﬁﬁﬂ&% i%?egm d., The aqueous phase

B3 before the
conbi ned organic f\{’ﬂctl ons wer e comeent rated and the
residue was triturat

[ iturated with Et QAcland the title
conpound was fil teP?@f\%Nan ied in a vacuum oven
to give a white soli 3 , 0. 08 mmol ). dH (d6DMSO,
400 MHz): 8.41 ( 1H dd),”8.30 ( 1H, d), 7.88-7.82
A ( Rliktune) , of 7.8yl ( (2KH-[4]) 1-metiBBetlyl obdy]-BHtriflubr&8ethylldthenyl]-1,2,4-
(
oGRS § 235 v et padiatinS hasflan g dirediiop o st
(59 Fhg, 009ndm4>17)4ah%dtls+§;odlurﬁxwaipd>xkj6252M 590 pL, 1.18 mmol) and
etrga]nog?@h% \&Tr hEL “8%3{@”’% &%; 1P RREMTEhoh it w233 to
ro@hHén pemaz epd net&ey\tr)amdetThe rasidae Wasgitaideurup iofwatdrhyhich was
the(r;égi_gi;gigéc}ét r6|\§ @feﬁ_chgﬁlb 4415% %QS&%’US pllase was extracted with
Etbe\’b n2kyadr rah) BekoBe hmaﬂammer@amb)f@cmm\&ere%oepermaﬁeoband the
2 0.0 us sodi um
rodilp {yoé T agst it AR o A B P TS o (2 i Miga
a U0 dven td give T haits gt (3Brmyi XD8IMEMUIAS 56 GOJCMIS© 040D MINZ):
e r o] tra T resi qu e
o4 fIRE BN S 30T0h L SBeAZ R o 780 8 Bh7enet, B ckod v
segtéit)d3.2332}4@19)4@;&2.9%&3, M%SZ.&QQBaC(?Hde 1.86 E619A¢); (VB KES-):
efore t 0 rgani ¢ fractions were
025'8%"“61@3%9[‘ 5%%6%253%4‘2@?[5@% was triturated with Et OAc
and the title conpound was filtered off and dried in a
\é?ncqg%oven to give a

(7-{5-[2-(Trifluoromethyl)-4-biphenylyl]-1,2,4-oxadiazol-3-yl}-1,2,4,5-tetrahydro-

3H-3-benzazepin-3-yl)acetic acid

A mixture of ethyl (7-{5-[2-(trifluoromethyl)-4-biphenylyl]-1,2,4-oxadiazol-3-yl}-1,2,4,5-
tetrahydro-3H-3-benzazepin-3-yl)acetate (Preparation 49) (22 mg, 0.04 mmol),
aqueous sodium hydroxide (2M, 220 pL, 0.44 mmol) and ethanol (2.2 ml) was
heated at 40 °C for 1 h. The reaction mixture was cooled to room temperature and
concentrated. The residue was taken up in water, which was then acidified to pH 6

with acetic acid. The aqueous phase was extracted with EtOAc (2 x 20 ml) before the
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white solid (13 ng, 0.03 mmol ). dH (d6DVSO, 400 MHz):
8.52 ( 1H, d), 8.50 ( 1H, dd), 7.92-7.86 (2H, m, 7.73
WO 200B108d»3 7.54-7.49 (3H, m), 7.44-7.35 (3H, nch/BPmBS/067965
(2H, s) 3.05-2.96 (4H, m, 2.85-2.79 (4H, m; M

co%?%e)d 9%3 Z%?’;gr%g@u; %]q]%gfltggiﬁé 9?1? tfug L%dilf'eg g\lag '\(htldratlzd ‘with

EtOAetdnyItbdz livd saryduridemad filteted Bff 4ndxadd &z alvaBuunh pvdn to give a
WHAess(S)[(g 135R6: %dr OB B LERE 9Bb N Y8 L2 MR €56 F1H ),
7.9 %6((5H{|8ﬁ cmm)(m 4z|+) 1 54104 @ty I7)4axE BH (@HyhY, 3118 (2H, s),
50826 M iR T A STURMS ) HOaAF i dRRieg 495 found
490 PKiepar ati on 50) (100 ng, 0.201 nmmmol) in ethanol (6

m) was stirred at roomtenp and sodi um hydroxi de (

1 5 m 3.00 nmol) added. The reaction m xture was
hiplé 24 at roomtenperature for 90 mns and was then

4@8('&2{3%*? SRR p il Ta Pad ekt 23
tettainydrb 3Hi3 ibenEaZapin-3-yBbatancid dcidat er ( 30rr1) and the
| ayers partiti 0232:1, t he aqueous was re-extracted with

Et COAc (~20m ) andt cqrtji ned organi cs were passed
t hrough a phase sé’qgat’iqo ridge and the sol vent
reduced in vacuo. Tdie resid ified by
trituration with nethanol, the solid ¢iH tered and

S50 B0 HE Tl B} e bR oRRE o oo
y)81.,2,9, %te&hhydso-BHSS-ﬁerﬂzaeeﬂlH3 yilputadoatd- ?Pt@ﬁar(aﬂcbh 59), (TMM044ng,
1H se

Oé(gll_[ﬂh}gﬂéa e\eﬁhaﬁfﬁldéq %M %t [?)d e%ggg tﬁmggaon(j 4§5fd'urﬁ ﬁyg’roxée (1.5
mi23088-2mbY addét). The, reactitﬁh rhRkre wWas slirréd® af 2d6dm tpmpdretuye for 90
mlﬁ'%gﬁ%gv%glaheﬁr)mg@@o(@a%q% 98\2%?% aggyfg m%qgrrgeci)n??rﬁrated in
vaemt'l‘rmyel resuitah) esidlp hesydigsolved 2y EtCM«aCH?)ﬁrm)l ang-water (+30ml) and
th(?’]yad/FoSC R?or%)ri?zwfga%ﬂ?%&u% benz?aﬁxf) c?e&Mh]é%BtP\%n(Q-bﬁmﬁcén% the
comb[n?—:-d( &rgfBics yweare- gadséd - thetulgi | aetdh];aba cephatiemydaftridge and the
solveht regxgd A v%lcug’ The residue was purified by trituration with methanol, the
solid filtered and dried on the sinter to yield the title compound (30 mg, 0.061 mmol,
30 % vyield). 8H (d¢DMSO, 400 MHz): 8.19 (1H, s), 8.11 (1H, d), 7.79-7.90 (2H, m),
7.44 (1H, d), 7.34 (1H, d), 4.89 (1H, sept), 3.46-3.24 (2H, hidden under H,O peak),
3.01-2.93 (4H, m), 2.68-2.59 (4H, m), 2.28 (2H, t), 1.70 (2H, quintet) 1.37 (6H, d).
MS (ES): CusH0s®CIN;0O, requires 469; found 470 [M+H]".

Example 27
4-[7-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-0xadiazol-3-yl)-1,2,4,5-
tetrahydro-3H-3-benzazepin-3-yl]butanoic acid hydrochloride

{ -
O’Q,éN : CH
N
NG _\_\
CO,H
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yl)-1,2,4,5-tetrahydro-3H 3-benzazepi n- 3-yl ] but anoat e
(Preparation 5 1) (218 ng, 0.446 mmol) in ethanol (6
workgoomsrs2stirred at roomtenp and sodi um hydr oRCTHEPZ088/067965

m, 4.00 nmol) added. The reaction mxture was stirred

A SholAP I SEPSIPLAE LA P NS AR 12D qpgioco-s
yl)fflohééﬁttetramyeido -BH-3+benrmazefinS- W]bsnahbatet (I?resiaratmn wWals (218 mg,

{ n .he
o PR ThelBritReth YeReT it A0e b Aol Plan ol 2
4. @hool) alfed.) Trenckactien coxtbienwds c&tlgamlatsomrtenmagsm for 90
. h t t |
bl U8 R 356 SRR A S R S
cootenti@tedy mpeacod. P HSlultamt residee wasadissoived ibyEtOAC (~30m|) and

wattér ¢ ébr%gla(n% W'etlgryg E&H&.t.o%e@ethse"% u%o[]]sl a%g%%a&ﬁ?&eg %gEtOAc

nter r Va uum a
(~ mml)tartdl thec oopoined ¢rg8ning, wée 138 satothyougd %Masbdsepada\ﬁon

caEtﬁ%%\@r% th%gso%w}%%ecg;’n g’af:]L)él(sTﬁg ﬁ_ﬁdu O\fvgsi_%gh]fie )%_gdoglzo’n of

104drBBs Of 2M, H@lepte)ther;%foa)dwed BY tritQiGkbn mith e2he35theidlid ffijtered and

dnr%g oﬁ\l tﬁ%ss?ni%rzgndf fn dj%ggﬁ’v{c%;@'pﬁ 9960%5 nﬁﬁ?ﬁ tré%ﬁ{?ek'%%”c%d (68
mdt- (( 73d et 29 Y6 Metdhydte DN SOLY40BMHZ):i §.5Uten®)t BYIO) ([dRe d),

-1 2, 4- gxad] | -3-yl}-

7, S T 7 SR b A7 00t SO Pl 28D 1OH
mhR@5q2A| Or 1.62-2825aHuin),on3@{6Htdy IMS (ES): CusHasN4O4 requires 460;
4- (7-{5-[ 4-[ (1-met hyl et hyl ) oxy]-3-(trifluoronethyl)phe

fo?ﬂﬂ({@l[ﬁﬂ,%‘ﬁ- oxadi azol -3-yl }-1
, 2,4, 5-tetrahydro-3H 3-benzazepi n- 3-yl ) but anoat e
Prc? ation 52) (181 ng, 0.341 mmol) in ethanol (6
stirred at roomtenp and sodi um hydroxi de (2

4-¢7L{,5-[4=[ODM§thylléth9k)b$qdf3 -(TiRusreanithylyphunyt]ul 2 4wnadiizbl-8-g1) -
t t
t%%?%‘éfrgwﬂif?@i%“#?%eoﬁm SRR aeidiSRRbHEe g

the m xture con tra edo_an vacuo The resul t ant

resi due was di ss etate (-30n) and
wat er (~30n) and : Iayer art i ghed, the aqueous
phase was re- extra@?ed wi th acetgf e (~20m ) and

t he conbi ned organics were
A solution of ethyl 4-(7-{5-[4-[(1-methylethyl)oxy]-3-(trifluoromethyl)phenyl]-1,2,4-

oxadiazol-3-yI}-1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)butanoate (Preparation 52)
(181 mg, 0.341 mmol) in ethanol (6 ml) was stirred at room temp and sodium
hydroxide (2 ml, 4.00 mmol) added. The reaction mixture was stirred at room
temperature for 90 minutes. The reaction mixture was acidified with acetic acid to pH
5, and the mixture concentrated in vacuo. The resultant residue was dissolved in
ethyl acetate (~30ml) and water (~30ml) and the layers partitioned, the aqueous
phase was re-extracted with ethyl acetate (~20ml) and the combined organics were
passed through a phase separation cartridge and the solvent reduced in vacuo.

The residue was purified by addition of 10 drops of 2M HCI in ether, followed by
trituration with ether, the solid filtered and dried on the sinter to yield the title
compound (119 mg, 0.21 mmol, 62 % vyield). 6H (dsDMSO, 400 MHz): 8.40 (1H, d),
8.32 (1H, s), 7.97 (1H, s), 7.94 (1H, d), 7.59 (1H, d), 7.45 (1H, d), 4.98 (1H, sept),
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passed through a phase separation cartridge and the

sol vent reduced in vacuo. The residue was purified by
wa@eaaposores of 10 drops of 2M HCl in ether, fol|pPUEEPIYYS/067965

trituration with ether, the solid filtered and dried

e . spunter I I 1
3 @328 28 Y. “%%QE%OWSMH 4 s
CodtHsF N0, BaqBiReg 5(13—|fou;)d 50A.[MAH]". 1H, s), 7.94 1H, d),
7.59 ( 1H, d), 7.45 ( 1H, d), 4.98 ( 1H,
sept),3.09-3.82 (104, m, 2.35 (2H, t), 1.90-2.01 (2H,
Exampld 236 (6H, d); Ms (ES) : C26H28F3N3O4 requires 503;

4202 Rfhus Mdiiy) BERORA D 2 doxadiozol a1 208

tetnaloydrg-3H-3-benz@zepjrs-3-yl)butanoic acid hydrochlorlde
tetrahydro- 3H 3-benzazepin; 3-yl ) butanoi c aci d

hydr ochl ori de A/SY @ 4-(7-{5-[4-{(1

E)-1-[(12) - 1- pr 0pén- 1 wfmm diven- 1-yl } - 3-

(trifluoronethyl)phgnyi]-1 Qgﬁrgﬁg -3-yl}-1
bu

, 2,4, 5-tetrahydro- 3H 3- benzazepin-3- y t anoat e
A ( Bolepat abof oretHs/B) 4((27{5 [47,1 EQ-1 50Z)rrmbpen- -yt [Bamahdibs-1-yI}-3-

t ' .
el rWDb bR 25 e R M b B Rat f Bhnzazepin--
yl)bmwhwte (masﬂlbn rse;d(m mM@OM604 Mpesi pinugtearfod (6 B wasstires] at
rodRdeRPRelite wihesiivt detbidp T4 8to% Brameboaftesnimne Hacton
miki@ess due stvasd di mm tead)elrzituﬁtf@%o (mﬁt@é‘d; Janandhswhagre acidified with
aohls AP ANt HLTeRuR ConhAER D biSon GE THEHE: residue
Wasr@jesfd_l\tcziﬁj m&t@ma(sseml)tdndaugbr &Qﬂgﬂ‘ﬁentﬂsmra&én;ls_mfartitioned, the

t e an re i,n-vacu e .
Ao BUI B e e er OB B Andra dor s i Prospioncyere
palssedsmwhﬂrgh d pﬂdse\ﬁedal’eyoﬁ C&artrldig&talndﬂh@\lsélber&trdétﬁrcedﬁrhti‘acuo The

t th t
rosififias, Rt B stiof 56 9ot NG ClF e RdnfRiE b igation
withigeth €, 26 sotal filtededladd yied di thajkin(ed&BN/B@ern@ﬁ ulwtizn) vacuum at
60?@3(?&)&[(1]{% t@g ?or%_@’sung)ﬁﬂ'(glmg?& 3’720 6%41 g'/?';',yleld% a%_(cgng 400
M+(|§H8 5@)(1H33p'8 E(OZHH kn, 01 (#4 35; f@iﬂ(m) d), ¥.B7¢1H, d$97 37-7.56

(6@2@)[ @%g@ (g?aﬁ%’l gznggzifdbr 5558551870 g0 LAY, ws

(ES) : CooHasF4N3O3 requires 521; found 522 [M+H]".

Example 30
2-(Methyloxy)-5-{3-(2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)-1,2,4-oxadiazol-5-

yl]lbenzonitrile hydrochloride

A solution of 1,1-dimethylethyl 7-{5-[3-cyano-4-(methyloxy)phenyl]-1,2,4-oxadiazol-3-
yl}-1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate (Preparation 54) (280 mg,
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2-(Met hyl oxy)-5-[3-(2, 3,4,5-tetrahydro-1
H 3- benzazepin-7-yl)-1 , 2, 4- oxadi azol - 5-
W(s]lztjobmsmwi trile hydrochloride A solution of PCT/EP2008/067965
1-di net hyl et hyl 7-{5-[3-cyano-4- (et hyl oxy) phenyl]-1

0 62? SN TR AR PTe 41 3Manion i diaene (B0 oD and 14
digxBne fana}t was sﬁd@d a%emngnmememvewn)ght nTrrwmaomm mixture was
e oS B b LSBT PP 4 0B IR Ve o vt
the Vit mgg]b_bundT S’;ﬁ?r E@COI&?B nr;mnxut, LBﬁG? ?ﬁ;zuefd)latseared)ﬁamdte ZIO“rd 8H
<d$5ii€§ s SBR[ ). iathar o281y g S8gdh S 700
,7.82.(THY@Y,i R46l)(1HS dand.of f(gmggy <(33 2343133) (mHg rg)geEM?SIES)
C?égw’\‘wg%q 'refé%m 0“”9%?['\('@114 7.54 ( 1H, d), 7.46

1H, d), 4.07 (3H, s), 309331(7H n); M5 (ES):
C20H1 NAC2 requires 346; found 347 [ MtH +. Exanple 3 1
-Chloro-4-[(1 -nethyl et hyl)oxy] phenyl }-1
9-652{3gembmi44@9heﬂfwhét2yl%)ﬁ1] ﬁhényl} elzmbyaﬂ‘aﬁ]oll&yl)h-z I3 ,4,5-
4- benzo i ne roc 1, 1- D et hyl et hy
tefga?@ggﬂ;{ﬁ ‘B‘aﬁef"\f‘ ?j’l"é'i' §1) oxy] phenyl }- 1
, 2, 4- oxadi azol - 3-yl ) - 2 3-di hydro-1

, 4- benzoxazepi ne- 4( 54l - car boxyl ate (Preparation 66)
(320ngy, 0.658 mmokY dissol yethin 1, 4-di oxane (1)

and treated with HQ N A8. 00 oY i n 1, 4- di oxane.
The reaction m xture was Ieft RT for 1hr,
evaporated and then triturated>W th et her to gi ve the

1,1- b?dm&h&l@t'ﬁ&ﬁ’t@lgg{sléﬂ&eh /e n%tl’(iﬂétﬁﬁ)&ﬂghgwyl}'% Qﬂ%‘?t)ad.azol 3-yl)-
requires 385;
2,3- dlhvdmrh@fb@mmn%@mﬁémﬂatebwrap%rﬁmn 6 r@?@mg 0.658
mrﬁ%ﬁ/@%g%ls’églvg i{ 4.4- dio ane (1m3) and treated with HCI (2 ml, 8.00 mmol) in
| et hyl Sjoxy L Ih%/ ro-1
144105@1@0%&%%0@ I‘S}I[X rel Wag, kpft at RT for hr, evaporated and then

R 7Rl tb RRR RN dof o oINA PSR Td<C8 WPRERBE B NES):
ar waty anpl e m Prieparation 67/.
C2Q"E?5J) CINzDs rgqgmwa;@ found 386 [M+H]

The following compound was prepared by a similar method.

Example 32
2-[(1-Methylethyl)oxy]-5-[3-(2,3,4,5-tetrahydro-1,4-benzoxazepin-9-yl)-1,2,4-

oxadiazol-5-yl]benzonitrile hydrochloride

NC
_( Z) :O‘N o/\\
0 \/\\\©)NH
N

Prepared in a similar way to Example 31 from Preparation 67. MS (ES): C,1HxN4O3
requires 376; found 377 [M+H]".

Example 33

101



10

15

20

25

30

requires 376; found 377 [ MtH] +. Exanpl e
334-[9-(5-{3-Chl oro-4-[(1-nethyl et hyl)oxy] phenyl }-1, 2,
wd2@gasi7azol - 3-yl ) -2, 3- di hydro-1 PCT/EP2008/067965
, 4- benzoxazepi n-4(5H) -yl ] butanoic acid A solution of

e rr e £
dih@ré-tod-henzmaizefin-4(5H)-gl]Butdnbicdaoid 1
, 4- benzoxazepi n-4(§H) -yl ] but anoat e (Preparation 68)
(130 ng, 0.260 I n e{Nhaeér\was treated with
sodi um hydr oxi de ¢ M ’O\%%Oromml ). The
reaction mxture was |eft Sdl ng aty RT for lhour
t hen evaporated. The resultiTg crude Was partitioned

A Bt M&E B th@%-’[gw@é €- chl&%‘-éﬁ[(flJnﬁﬂh%thﬁ)cﬁ?ﬁhbﬁyl}apQdﬂ-oxadlazol 3-

arated and the organivs dried over nagnesi um
yl)s?ug'ﬂﬁ‘é(tj@ bf‘l@eé%‘%i@é?l%lﬂ debHphieuigneate dBFﬁﬁ’é[ﬁ‘i‘@”(@ﬁ) ngh30 ma.
0. 5605 Al BhN&HarRY widsi fraHiéd Wan éMdtJm ﬁ%&%&.d@%@m% ih€ ml, 0.260
solid. 'dH (d6DMSO, 400 MHz): 6H, d) 9 (2H
mmypl). Thexrgagtng mtxjure wagdeft gtgndlpy at §T0‘gr a@qr tl'pﬁn evgpgted. The
reéu?ﬁtﬁ'rkg §|)ude4w9s7 p%&‘ﬂon&) ,beﬂn(/e%& Etdk%/wﬁﬂar Za%ﬂec{ witH: adatic acid,

d
segarft;ed( arlq_|thed9rgat1|23 ﬂgeq oy§f mpgnesiym sytphatesand e@@%:ggd The
titld AN Ry r@ﬂHQ r\ﬁa% 6gt%lnedft§§/uﬂ?lgjrét7c91 Wit Bt as EXRR] So1d3 sH

Alternative
BSOS ebO (G [0 1L (3 ek B3 @Ky DpBARYEY.- , 205 (2H,
m)0>336%' %ng s), 3.7 ?gz# 3, 43'82?3( 7.20 (1H, 1), 7.437 49, (2H, m), 7.78

ze | s but a%0|c sol ution
(1@1 ﬁg,x 8.09 (1H, dd) 8.17 (1H, d) 12.10 (1H, br s) MS (ES-): CasHae CIN3O5
(1- et hyl et hyl ) oxy] phenyl }-1
redh '[e%-“giaﬁﬁré%wg\pﬁ) 2, 3-di hydro- 1
4 benzoxazepi n- 4(5H) - yI]butanoate (Preparation 68)
E)&- le 33 Ditetriati aldfioft hanol (600 m) was treated
(123 m, 247 mol) and the
4 - Gr{3r@hlera-Hddnathylesbyh oedpheniat 2. Ww-ylﬁ%é
difrfHrgofd- b\éﬁfo)&&e?mrgsﬁytyﬂ@&kahaﬁ; dcg¢i due dissol ved in
(1 aqueous sol ution was cooled in
|ce/mater and L_g sl gwl y w-{h gIaC|aI acetic acid

(28.3 m, 494 mmb \esltl vvas stirred
Vi gorousl y until a teP‘ab oI id P"obt ai ned whi ch
was

A solution of ethyl 4-[9-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-
yN-2,3-dihydro-1,4-benzoxazepin-4(5H)-yllbutanoate (Preparation 68) (61.7 g, 123
mmol) in ethanol (600 ml) was treated with 2M sodium hydroxide (123 ml, 247 mmol)
and the mixture stirred at room temperature overnight. The solvent was evaporated
and the residue dissolved in water (1 litre). The aqueous solution was cooled in
ice/water and treated slowly with glacial acetic acid (28.3 ml, 494 mmol). The
resulting gum was stirred vigorously until a filterable solid was obtained which was
then collected by filtration and washed with more water (2x 500 ml). After sucking the
pad dry the material was dissolved in a 95:5 mixture of dichloromethane / methanol
and dried (sodium sulphate). The solvent was removed by evaporation and the

resulting solid was triturated under diethyl ether (200 ml), collected by filtration,

102



10

15

20

25

30

then collected by filtration and washed with nore
water (2x 500 ml). After sucking the pad dry the
woradoe/sEks was di ssolved in a 95:5 m xture of PCT/EP2008/067965
di chl or onet hane / mat hanol and dried (sodium
t d
weRHef Wb et S it e B e B B Biha G RERL s ouBRE oo
(54900 m ), collected by filtration, vvashed with d| et hyl

E IS PAS BN P Quh NP1 U RREOUES, 25 2
requires 471 ; found 472 [ MtH +. Exanple 34

3- 4-[ (1- et hyl et hyl h 1}-1, 2, 4-
edilladh; (3 i 4L et bty oy phery 3,2, -

4-[94(SHB rymmaze [l imeth§ldihyoxylhenyl}el , 2diakalliazph8 ¢t)-2,8- a

di?@%ﬁb‘éﬁ%ﬁ{ﬂ%ﬁ@ﬁ%@ﬁ%{ﬁh%%Dcr“’Tngat( 2 . 2 23

( m, 3.86 (2H, s),

(2H, t), 243( NG 3,05

4.07 (2H, , g_%i_}t« 1H, t), 7.47 ( 1H,
dd), 7.54 1H d 77N , 1H, dd),
8.49 ( 1H, d) 12. 10 ( 1H s); I\/B?(ES) (325H26N405

requires 4 ound 4 e 35 2-[(1
62; f d 463 nmple 35 2-[
Prepaseehyn @t fHSW!'?roWﬂ I%E[X's%mp r051 P anaéai@a r&s. pH (dsDMSO, 400

e y 4
MHéagl@,gi&#a@ Ptf Zel-'r|] Zr#(m)mztlzrsl (%H 243 3 (2H, 1), 3.05 (2H, m), 3.86 (2H, 5)
4.07 @Hoirme I3 @Hhy). 7.20 (1H, b), 74 (1H dd), 7'54 (1H, d), 7.77 (1H, dd),

8.98 ({H{ g?gggl’lﬂl [jngm b%h S&rﬂgi )WXEQ?G@%MGNJOS requires 462;

fourﬂ%dﬂ/b*ﬁzepl ne- 4(5H) - car boxyl ate (Pr eparati on 76)
(0.410 g, 0.860 mml) was dissolved in 1,4-dioxane ( 1
m). AddedHCl (1 mM, 4.00 nmol)in dioxane (4M and

Example 38 at for 2 hours. Added et her, filtered and
2- ﬂ’f -!V%‘i’hyblg Sx@\l f5-0sle %-t\éﬁ’%HWo@F 4B-En269ang}f§7 9I)2|(,5ﬂ,49f
te so S purl Pto give'th

OXﬁidtazel éwyﬂ’eemmlﬁghwm&bkwd,er eam soI i d dH ( MeOD, 400
MHz): 1.44 (6H, d),nc3.63 (2H m), 4.33 (2H m, 4.52
(2H, s), 4.92 (_Lé 7800 ( 1H d), 7.43 (" 1H d),

8.15 ( 1H, o@’ﬂé\@()

o CH

1,1-Dimethylethyl  7-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-
2,3-dihydro-1,4-benzoxazepine-4(5H)-carboxylate (Preparation 76) (0.410 g, 0.860
mmol) was dissolved in 1,4-dioxane (1 ml). Added HCI (1 ml, 4.00 mmol)in dioxane
(4M) and stirred at R.T. for 2 hours. Added ether, filtered and dried in the oven under
vacuum at R.T. to give 0.26g of white solid. 50mg was purified by MDAP to give the
titte compound (13mg) as a cream solid. 8H (MeOD, 400 MHz): 1.44 (6H, d), 3.63
(2H, m), 4.33 (2H, m), 4.52 (2H, s), 4.92 (1H, m), 7.30 (1H, d), 7.43 (1H, d), 8.15 (1H,
dd), 8.21 (1H, d), 8.38 (1H, dd), 8.45 (1H, d); MS (ES): C,1HxN,O3 requires 376;
found 377 [M+H]".

Example 36
7-(5-{3-chloro-4-[(1-methylethyl)oxy]lphenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-

tetrahydro-1,4-benzoxazepine hydrochloride
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dd), 8.21 ( 1H, d), 8.38 ( 1H dd), 8.45 ( 1H d) ; M

(ES): C2 1H20NAOB requires 376; found 377 [ MtH] +.
WE@08E286 7-(5-{3-chloro-4-[(1 PCT/EP2008/067965

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

, 2, 4-oxadi azol -3-ylg-2,3,4,5- tetrahydro-1

, 4- benzoxazepi ne_ﬁyd oghl grivdePr epar ed by a simlar

nmet hod to Exanple @ m@ n 77. dH (d6DVSO

400 MHz): 1.35 (6H 3. 51 n), 4.31 (2H, n)

4.82 (2H, s), 4.85 1H 1HH d), 7.45

Pr%m%é-s?@g%iréé@%@ﬁxw T henrn £ FEE0 o

Mi3z)[ 7-3656K 3d)Cp &N (34 fn(,14. B {2y Ine), h;ﬂZ)(ﬁbdy};phéiﬁy(H}-l t),27.23 ¢1H,
j | - 35 di\h _ 35 ,
0 FAR TR at b B Ta R MSL(BSY: Gl CIN:Osroauies

383; fodnd 386 BAEylano- 4- [ (1- met hyl et hyl ) oxy] phenyl } -1
, 2, 4- oxadi azol -3-yl)-2,3- dihydro-1
, 4- benzoxazepi n-4(5H) -yl | propanoate (Preparation 78)
Z(aﬁmng?g 0. 193 mmol ) was dissolved in Ethanol (2 m).

ARt e t&?{@%@ﬁ“ﬂaﬁﬁ AL

dikydrariod- beasoxazapmet(SHyyls}pmpanatqamdand t he resul ting
resi due di ssol ved Ncn Et OAc and wat er, aC| dified with

acetic acid and 5\ er%‘Nsepar at ng QBlid separ at ed
fromthe aqueous p ang ered off solid and
dri ed under vacuum over ni ght 5§C to give the title
conpound (8ng) as a white solid. °dH (d6DVSO, 400 VHz):

37 (6H. ,, }
Etﬁ){l ( *:4 [7Ct)5 {3%3/% 4-g(|’7erétwletﬁ{@(7xX lényl}r)l 2, ﬁ%%le(z%l't% y é 2,3

dihygro- a)4 be;nzwzgpmﬁ(&d)—yl]pyomog el}(.PreBal)a |0|7 '@@ (0-9¢2 @) 0.193
mrBolFWes dissondd)in Bh&dol ((21HK/Hdihen"§u G\E@H (@ﬂ@éb&%ol) was

adggf ;Infg glse{rgg%gnd%g{]uge [e(ftls_tmwzptﬁ'mgr)zd;@lﬁj ﬁér,»gno} was emqved
by@vagbraged at We)redulfig residue dissolved in EtOAc and water, acidified with
acetic acid and the layers separated. Solid separated from the aqueous phase and
was filtered off solid and dried under vacuum overnight at 50°C to give the title
compound (8mg) as a white solid. 8H (dsDMSO, 400 MHz): 1.37 (6H, d), 2.38 (2H, 1),
2.67 (2H, m), 3.03 (2H, m), 3.89 (2H, s), 4.07 (2H, m), 4.97 (1H, m), 7.14 (1H, d),
7.54 (1H, d), 7.89 (1H, dd), 7.98 (1H, d), 8.39 (1H, dd), 8.51 (1H, d); MS (ES):
Co4H24N,O5 requires 448; found 449 [M+H]".

Example 38
3-[7-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yl]propanoic acid

’<O cl S\{“ N/\/co H
O by

Prepared by a similar method to Example 37 from Preparation 79. 8H (d¢gDMSO, 400
MHz): 1.36 (6H, d), 2.43 (2H, t), 2.70 (2H, m), 3.04 (2H, m), 3.91 (2H, s), 4.07 (2H,
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di hydro-1 , 4- benzoxazepi n-4(5H) -yl ] propanoi c acid
Prepared by a simlar nethod to Exanple 37 from
woe@pasees on 79. dH (d6DVSO, 400 MHz): 1. 36 (6GPCT/@P2008/067965
2.43 (2H, t), 2.70 (2H, m, 3.04 (2H, m, 3.91 (2H,

i o7 R b ot ) deg (5 by oa e ok 7t o) Sl a0

8.8 (81, () 1MS (B5)::CMb, LEBK0s GREBIHEE 455 CHINBICEHS bt f.es 457;
found 458 [ MtH] +. Exanple 39
4-[7-(5-{3-Cyano-4-[(1-net hyl et hyl ) oxy] phenyl }-1,2,4-0

Exeatile38| - 3-yl ) -2, 3- di hydro-1

PR AR P ebldilp y 2o
dihiré-1o4-hdhaaize Biny4(pHRyBbutdnbicdacid 1
, 4- benzoxazepi n- g{ 5H) -yl ] but anoat e (Preparati on 80)

(0.084 g, O. m(]; ndi ssol ved_i Hanol (2 m).
Then 2N NaOH ( . @Wd and the
reaction left stan g at r 3)hours. Ethanol was
renoved by evaporation and t @@ZIti ng residue

di ssolved in EtOAc and water, acidified with acetic
Etadi d and-tY He-{ievanos-Hapagtayledy ) omyiphenyhhiZed-pragia ongry!)-2.3-
difat R e 4B SO e pineN SRRYIBuEH 08fd PH datatioRises (0’.\0)54"%,511 Per mmol)
X yi n? under vacuum over né{ght at ‘5CQ0C vyi el ded the
was; (¥$9é> vedrip &ihamot 22my) Then AN WeaQhe (56l i2000gpmederassded and
théRANZ it sgan%%g(a@ IRT 1) 3 hduRSEHRbI Was refoeed Q%Ebado)ration and
2.45 (2H, m, 3.01 (2H,_m, 3.82 (2H, s), 4.07 (2H
thgrjesulting seqidugrfisgglvedsn FAOAC apd wagjer, aqu@;ﬁe(% withjacefic, acpd_ ayl the
ph(aséé'ls’veéﬁﬁjatedﬁr%(soré'azﬂiﬁph%e ws aﬁédl(l\h%sﬁﬂ) eva%o%@ecf addkriturated
d); ES): C25H26NACH requires 462; ‘found 463 [ MtH]
with  etbgp mBrvingggnder vacuum overnight at 50°C yielded the title compound

Q@%‘]‘ééwﬁ%gﬂ‘fgg(§6ﬂ“&§lﬂmﬁgf Y37 BKY bR ASBY(H; §; Z2312H,

azo

0, 2405/@hiz Va3 8pi(AH AT 82 2 8. 4 @Haen)a4 B érmil Mo (1H, d),
| ysi fq h t ' i :
T By (o T T B e P HAR e St o) e e

Czﬂ.H?BN4Q56’PHUiﬂi)S,46?_§ '@8”@25@ [M)","]+-2. 23 (2H, t), 2.45 (2H,
m, 3.01 (2H m, 3.87 (2H, s), 4.07 (2H, m, 4.87 (
1H m, 7.13 ( 1H, d), 7.43

Example 40

4-[7-(5-{3-chloro-4-[(1-methylethyl)oxy]lphenyl}-1,2,4-oxadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yl]butanoic acid

/< “ o N _coH

Prepared by hydrolysis of the ester, Preparation 81, using the method described for
Example 37. 8H (dsDMSO, 400 MHz): 1.36 (6H, d), 1.68 (2H, t), 2.23 (2H, t), 2.45
(2H, m), 3.01 (2H, m), 3.87 (2H, s), 4.07 (2H, m), 4.87 (1H, m), 7.13 (1H, d), 7.43
(1H, d), 7.89 (1H, dd), 7.95 (1H, d), 8.09 (1H, dd), 8.52 (1H, d); MS (ES):
C24H26>°CIN3O5 requires 471; found 472 [M+H]".
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( 1H, d), 7.89 ( 1H, dd), 7.95 ( 1H, d), 8.09 ( 1H,

dd), 8.52 ( 1H d); Ms (ES): C24H26 35CI N3Cb requires
wazwnsdreund 472 [ MbH  +. Exarrpl e 41 2-[(1 PCT/EP2008/067965

- Met hyl et hyl ) oxy] -5-[3-(2, 3, 4, 5-tetrahydro-1

oxazepin-8-yl)-1 ,2, 4-
E)Caﬂn g4 ol -5-yl] benzonltr| le CIH Prepared from
2-[pt -dedinydethyh o 8571-5+§3-(253, 4, Sstietrahypdropt, 4 dedao xazepirE3-ghpl, 2, 4-

ox%g,aé? _?r_&ﬁg»;ﬁ?%rgomoe requi res 376; found 377 [ MrH|
. a e
4-[8-(5-{3-gyano-4- [( nrethyl et hyl ) oxy] phenyl }-1, 2, 4-0

xadi azol -S—ZIY)- 7
, 4- benzoxazepi H)-\(
Preparation 83 ing the d desgcribed in Exanpl e

15. dH (deDVBOJC 400 MHz): I . d), 1.69 (2H, m),
2.21 (2H, t), 2.42 (2H, t), 3.02 {2H, m) 3.84 (2H,
s), 4.06 (2H, nm), 4.97 ( 1H n), ®H44 ( 1H, d), 7.54

1H 7,61 ( 1H, . 7.71 1H d 9
Prgpdgeg%l’o%ﬂed))a?atlfz%h%lnqﬁ sn@ﬁlar 5)r’oc r(i(\ II:%)Ei @%@&M%ES)
CortegNiQa8qdif®; 376ofondd 883 [Y\MHFH] +. Exanpl e 43

5-[9-(5-{3-Cyano-4-[(1-nethyl et hyl )oxy] phenyl }-1,2,4-0

xadi azol -3-yl) -2, 3-

Exdinipleldd- 1, 4- benzoxazepi n-4(5H) -yl ] pentanoi c acid 2M

G I SR DRl 7 ERbdal S o
dibydre- 1(,5-b{aﬁz®gaaapm44(§(-l).yljbmﬂayb&1dvydi) oxy] phenyl }-1
, 2, 4- oxadi azol - yI) 2,3- dihydro-1
, 4- benzoxazepl | ent anoat e ( Preparati on 93)
(70 ng, 0.139 mTcﬂ et

.) and the mxture
was heated to 600G Overni gh he/reaction mxture was
all owed to cool to roomtenpera Une~and. t he sol vent
evaporated. The residue was dil uted TH' wat er,
Pr@ﬁérgélj figpd M‘ebé}a%ﬂ A ARG RE | ReRbl %&B%WH @%%Ie%tsh SH

acetate. The organi c phase was washed w t

(dapd 2P, 4Qf ME): dndP &ragor ke LH.an), 2.21 (2H, 1), 2.42 (2H, t) 3.02 (2H,
m), 3.84 (2H, s), 4.06 (2H, m), 4.97 (1H, m), 7.44 (1H, d), 7.54 (1H, d), 7.61 (1H, d),
7.71 (1H, dd), 8.39 (1H, dd), 8.50 (1H, d), 12.10 (1H, br.s); MS (ES): CasHxN.Os
requires 462; found 463 [M+H]".

acid Prepared from

Example 43

5-[9-(5-{3-Cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yl]pentanoic acid

2M sodium hydroxide (0.347 mL, 0.694 mmol) was added to a stirred solution of
ethyl 5-[9-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yllpentanoate (Preparation 93) (70 mg, 0.139 mmol)
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gi ve the product as an off white solid (20ng). dH (400
MHz, CDCI3) . 1.47 (6h, d), 1.59-1 .70 (4H m, 2.3

W@ 2049/080725 2. 61 (2H, t), 3.25- 3.29 (2H m, 4.PGI/ERN8/067965
S), 4.24-4.28 (2H, m, 4.79 ( 1H, m, 7.12 ( 1H d),

in %_‘%a%gd (gj_'lgl-)4gp'({ tri(—h%r%x@l % % @%@8%% &uﬂ'ﬁ(gsr(eaction

midin6: was ratlowdy tq Madﬂ]ter roém dempperatife [and the solvent evaporated. The

sy ARSI B Y DS RRRRYort e YR

et@ll/laseidteu ﬁﬁhh)mtgam(m @bas{eowéd washed witB wated, driedand dateporbted to

e S8 S8 RS oL RUnGk ny1 ) oxy] pheny }- 1

SH, @OQ-I\M-)kadIDQIQ)l 137y(Bh -, B3:56ihFMEE In), 23 (2H, 1), 2.61 (2H, 1), 3.25-

3G S el < 4 A 2R de o 415 PR L Rtk i o g

dd$.t7.39 eaaH at) IPOTH; e)Bes0atibl 8d)f 6433hH, Jhe sol vent was

oL at efore d ter, acidifying wth
M (RE e teRi e s Arodimingat f WelBy i ¢ et hy
acetate. The organic extract was washed with water,
Edrield nd evaporated to give the product as an off
—zﬁﬂﬁ%%—golid (30ng). dH (400 MHz, D6-DMSO) . 1.39 (6H,
[945-{3-ByBBo4- Mﬂetﬁwbﬂw))oxylﬁilgﬂylgr; m‘;-bggﬂi?m)llﬁ-ﬂ%«)‘i&-gihggto-
1 {q’i?—F“&fe‘g'g gﬁ“g&q%et@)ac U ssing peaks obscured by
wat er and residual solvent. M5 (ES) C23H22N4CH
requi res 434 Found 435 [ M+tH] +. Exanple 45 S-1
-t S"S-Chl oro- e- I-nethylethbenyss\pyrld|nyIAlAA oxad
i azol - S-yOr. Sdi hyd,
, 4- benzoxazepi n- 4(
3-[19-(5-{5-chl oro-
-nEtherthyI)oxy]/ pyrldlnyl
, 2, 4- oxadi azol - 3-yl)-2,3- di hydro-1
4 benzoxazepi n- 4( 5H) - yI]propanoate (Preparation 91)

0. 05 di ssol ved ,i n
b R gt e (B0 D it Sadah fad e soulibar oty
[9@51{38 E)Fworlﬁmmeﬂﬁylé’mw;dxy]@héﬁyl}” ed- @Jad@@a@ {192, 34diali6-g ,4-
bempskasopin A S cetate (Preparation 86) (100 mg, 0.216 mmol) in ethanol (10

ml) and the mixture was stirred at room temperature for 2h. The solvent was

O

evaporated before diluting with water, acidifying with 2M hydrochloric acid and
extracting with ethyl acetate. The organic extract was washed with water, dried and
evaporated to give the product as an off white solid (30mg).

8H (400 MHz, Dg-DMSO). 1.39 (6H, d), 3.88-4.02 ( 2H,m ), 4.09-4.13 (2H, m), 4.98
(1H, m), 7.43 (1H, d), 7.56 (1H, d), 7.82 (1H, d), 8.39 (1H, d), 8.50 (1H, s). Missing
peaks obscured by water and residual solvent.

MS (ES) CHxN4Os requires 434 Found 435 [M+H]".

Example 45
3-[9-(5-{5-Chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yl]propanoic acid
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evaporated and the reaction mxture diluted with
wat er, neutralised with 2M hydrochl oric acid and
wezimwagi7esl with ethyl acetate. The organi c phaBET/BRR08/067965

washed with water, dried and evaporated to give the
product as a white solid (26ng). dH (400 MHz, CDCI3) .
1.46 (6H, d), 2.54 (2H, bp-t), , br t), 3.36 (
2H, m, 4.12 (2H . s 5.48 ( 1H,

n, 721729( 7.°39 H d), 8.00 ( 1H d),

8. 38 1H, s) 8. 88 1H S) (ES) C22H23 35CI (b

E ??3'35@“7?4 SaEed 4@%@%@%&5@%@? SRz 3) 2.3
dlhyarode‘l amlz@zaszua LB(BI)I)ﬁ]pBopah\bbtjédr(Brebaratlon 91) (28 mg, 0.058

m@oIP y%%j%?%ﬁxg@ %th%nctl ﬁYqJQLQM §'§;?%E(L%4 l.0.288 mmol)
wasZadbedX@tl teoleadtion inixdurd- stldbbyairﬁm"@ for 4 hours. The solvent was

. 4-benzo n-4 noat Pre ara 9
Voo 200068 Ferron wakuid LORRICR, Wl it pidad, Min 2u
hy&MgBl@ﬁt o hyrdr extiadid(With2éByindcetdle 4‘2I6b mgahi)c M@Se ﬁrﬁhie\dashed

.an t T on mx reS|rre t ours.
Wit BSR4 S ol I el e S e Pl o ur o
SHA@80 MHAIOBI 1Y 1.86 \(6H &1), 2.B8 (I, E!Jrlt)SEfQMJZII-I horzj\/ls 36 (2H, m), 4.12

hydrochl oric acid and extracted w acet at e,

th

(2HhR: Bridrt o iRk e 4idd Hvla et - 7219r{1'vbamér 5%.%&)&1%0 (1H, d),
838/@910%)31868143 (t1p| g) ve t he pr oduct as a col ourl ess solid
S(b & g %ﬁg 7§Hd)256(2H
MPFES)C 22'2239§ 'Y@élre%’#re?)“% ound 469y 4.13 (2H,

br s), 4.25-4.31 (2H, m), 4.79 ( 1H, m), 7.13 ( 1H,

d), 7.20-7.28 ( 1H, n), 7.40 ( 1H, d), 8.00 ( 1H, d),
ExgmpleA61 o), 8.42 ( 1H, s). M5 (ES) C22H24N4CH
3- WG(G%BI%n4>4ﬁ[('f‘?ﬁétﬁyl4e’t‘f%/lidYglﬂhbnyﬁXﬁmlﬁ(aGVa‘iol -3-y (}'2 3-

SMS-Chl oro

N-KI - i ?/cﬂgoheny" i - oxadi azol -
d'hW ShPR)ERZeRIn-4>H M'ﬂ%?zﬁ’f@ﬂ cd 5H) - yI ] pr opanoi ¢
aci d Ethyl

3-[9-(5- {3 chl O'I“f( thylgﬂ’ryl ) oxy] phenyl }-1
, 2, 4- oxadi azol - /KQJ_\_/(
V4

(e]

Ethyl 3-[9-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yl]propanoate (Preparation 92) (40 mg, 0.084
mmol) was dissolved in ethanol (5 ml). 2M sodium hydroxide (0.210 ml, 0.420 mmol)
was added and the reaction mixture stirred at 60°C for 4 hours. The solvent was
evaporated, then the reaction mixture was diluted with water, neutralised with 2M
hydrochloric acid and extracted with ethyl acetate. The organic phase was washed
with water, dried and evaporated to give the product as a colourless solid (16mg).

8H (400 MHz, CDCl3). 1.47 (6H, d), 2.56 (2H, br t), 2.92 (2H, br t), 3.34-3.39 (2H, m),
4.13 (2H, br s), 4.25-4.31 (2H, m), 4.79 (1H, m), 7.13 (1H, d), 7.20-7.28 (1H, m), 7.40
(1H, d), 8.00 (1H, d), 8.33 (1H, d), 8.42 (1H, s).

MS (ES) CxH24N4Osrequires 448 Found 449 [M+H]".

Example 47
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di hydro-1 , 4- benzoxazepi n-4(5H) -yl ] propanoat e

(Preparation 88) (60 ng, 0.123 mmol) was dissolved in
weedangi72 5 m ). 2M sodi um hydr oxi de (0. 309 nl PCOEBHU8/067965

mml) was added and the reaction mxture was stirred

s BlatoRo R B AR Y AL 5
d|hmdrbrh#-beezbmzehlnEMEHyﬂﬂpxtdplaooiccam| d and extracted
with ethyl acetate. The organi c phase was washed with

water, dried and evaporated to give the product as a
colourless solid 27rrg). dH (400 I\/Hz D6- DMBO) . 1. 36

(6H,d), 2.42 (28 . 2H, m), 3.90 (2H,
s), 4.04-4.09 (2H, 4. 88N
7.44 ( 1H, d), 7.51{ 1H, d)

H n) .21 ( 1H, dd),
1H, d), 8.17 ( 1H,s). M5 (ES)

79 ( 1I—°I, d), 8.09 (
C23H24 35CI N3(b requires
Etﬁ;ﬁgt Eolugﬁﬁj?%%@f?}ﬂh r’fé‘lﬁ@?ﬂh?l%&?]e@regﬂy 2 4-oxadiazol-3-y1)-2,3-
hyd - b,é,—tp@z@@zgpm Ll}ﬁﬁljl)n]prq)a‘moate (Preparation 88) (60 mg, 0.123
mr%l?@l)a%%‘sgl’éiaé( H]et ai (s I ORAERAM hidrbgidd @5.983 &I, 0.617 mmol)

Wap- @e{isartdyﬁ\ﬁ%ore@clpqmméwmywaﬁ BTy PO frrahdiTivgl galvent was

evagoréfeg)iﬁgﬁ %Orleaghonyrjnl)(fu was diluted with water and n utrallsed with 2M
t et rahydr o- enzazepi ne- 3- car boxy

hyglpchlpaqa @pl,doandé@)tra@@gwlﬁgethgl acetatembig ofganic phase was washed

Wlﬂil'WQEPHR&@EH@Q\%@?)B&%@D&%ly@ﬁletﬂrgtﬂ{c?gs cBI'EBuﬁMIs"th éﬁv\rg%)

di oxan (5 The colourless solutio
SH @00 MNitiz, MBS érigt (@Hed)ov-62 (2+Hebrv¢¢e2<6~feadot(aHgme3 80 (2H,
C S eGigRi t a
s)nggge%ndtgr égrf), 28@ (ﬁﬁaﬁg d?E‘? (8 {i@é@}% 5.7 8K, a), 7,79
(1Idr<d1)d&0ar(bldui~)t8mﬁ$1hls)aat ed vvlth DVBO: I\/E(]—I( 1 .

| ha-filtrate purified
M%§@§5‘D%_{ %IN”U(% “ﬁ'c‘?%ﬁr%%ﬁﬁ& %sgj%ﬁl_gi'ned as a formate
salt (55ngs), dH (400 MHz, d6DMSO), 1.41 (6H, d),
E 4820 (4H M ,5.51 ( 1H m, 7.42 ( 1H d), 7.88 (
. 7.91 ( 1H d, 824 ( 1H, s), 8.98 ( 1H, d)
2-fyhieshylethyl)oky]-GH3-(2, W$5(tEE)ahm011-||2-31b€51@aZ¢réqﬂi-y|)e$ 23175

AN el (> 01 oo 10

, 2, 4- oxadi azol - 3-yl >\2 3 4

A\ /

O, P
N
NH

1,1-Dimethylethyl 7-(5-{5-cyano-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-
yh-1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate (Preparation 95) (224 mg,
0.471 mmol) in dichloromethane (1 ml) was treated with 4M HCI in dioxan (5 ml, 20.0
mmol). The colourless solution was left at room temperature over the week-end to
give a colourless precipitate. The reaction mixture was concentrated, triturated with
ether and dried. The crude product was treated with DMSO:MeOH (1:1; 1.9ml), the
mixture filtered and the filtrate purified by MDAP. The title compound was obtained
as a formate salt (55mgs), 6H (400 MHz, dsDMSOQO), 1.41 (6H, d), 3.07-3.20 (4H,m),
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tetrahydro-1 H 3-benzazepi ne hydrochl ori de
1, 1- Di net hyl et hyl

wQ@ 2(05/08@28 hl or o- 6- [ ( 1- met hyl et hyl ) oxy] - 3- pyr i dPC/EP2008/067965
, 2, 4-oxadi azol -3- yl)-1

dg\0= o b i neq 3s I
5'?1293';32'});1? 3?%62}')?(%@?% AL R, e;E?[gﬂ—‘l’X% 858§ (1H, d) and
9.201 @i, dj pMBt(BSNE.1(H2NxD) reafuires 875;tfeumnued7B{Mtd] 'was t r eat ed

with trifluoroacetic acid ( 1 m, 12.98 mml) and the

m'xture stirred for 1 hr. The reaction m xture was
xaomleddr at ed and the residue partltl oned between 2M

7-&2@*@gf’o-ﬁrﬁ“%%eﬁh&%tﬁ&wm WA BB TSh 250

tetralhyxrot1d#3-bgorazepirnehhydrovhlpridey st al | i zed, to give the
title conpound free base (229nys). A porti on of the
free base (37n) i ssolved in nmethanol (0.5m) and
treated with exce ih methanol ( 1 .25M O0.4n).
The solution was evapbtrafed to give the t|tIe compound
as a col ourless solid\ nmgs). dH (400 MHz, de6DvsO ,
1.39 (6H, d), 3.21 (8H, \d), 5.45 ( 1H m, 7.45 ( 1H,

d), 7.91 ( 1H dd), 7.9 N 1H, d), 8.55 ( 1H, d), 8.92
( 1H, d) and 9.33 (2H D~ VB S) C20H2 1
35CI M2 requires 384, foHI] +. Exanpl e 50
4-17-(5- {5 Chlor06[(1 net h oxy] - 3- pyri di nyl }-

1 Dghangs el PRSI 4 s pridishg dcoadiean >

|)s1uzpmtramyd®é 3E|t31bénzazep|ne3carboxylate (Preparatlon 96) (305 mg,

0. éZJ r&oﬁ) ﬁﬂf gnggg(rar%efg bé ](2 1mU1 alt ertocr)] pye]ratg’rep%as C{rea}(e(} with
trlﬂu%)rébcéhé atit qlnsy;dr CDQ.?B'l-rrﬁnS blgeag@gr;wmm@e)dtu}rbum-rmat.e' h(esreactlon
reparation 0. ) ) in e 0
MIFUe Wag §°'E“Feé‘§?g& %ﬂdttﬁegrgf'%‘ﬁpﬁﬁf'ﬂ”fdlr %%Y"B‘ae” {Z&'a @%@Hrﬁr‘,d ethyl
acétaltél. Thlemm,}l Jcétater @aract wa@wfeamee{q mtroben;e?ﬂio@btj fahd o@h(véhlt@ted to
ess_pr te urther. 1 0

2 o s e R SoBh FurGlight Redve 108 dle fomBentd fige base

(2zgmgd)et e the reaction. Acetic acid (0.07 m, 1.22mmol)
d,.to.the tion.and the m

A BTt a8 bavn s R e tier AL 0 o) ap age win
exvédsiH @k efietiiaral B81.25N); 0.4m|). The solution was evaporated to give the title
compound as a colourless solid (42mgs).
SH (400 MHz, dsDMSO), 1.39 (6H, d), 3.21 (8H, d), 5.45 (1H, m), 7.45 (1H, d), 7.91
(1H, dd), 7.95 (1H, d), 8.55 (1H, d), 8.92 (1H, d) and 9.33 (2H, br s); MS (ES)
C20H21**CIN4O, requires 384; found 385 [M+H]".

Example 50

4-[7-(5-{5-Chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-yl)-
1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl]butanoic acid
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then stirred at roomtenperature for 1-2hr and
filtered. The solid was washed with water, then
wale@sosoresl i n net hanol and the sol vent evapor aPE€EPZh&067965
resultant solid was dried overnight in vacuo at ca
6Q0C to give the title conpound (153ngs). dH (400 MHz,
deDMSO), 1.39 ?ﬁ{% d, 1.69 (2H, m 2.26 (2H, t), 2.47
(2H, t), 2.61 (4 bésn 2.95 (4H, br m, 5.45 ( 1H,
m, 7.34 ( 1H d)y 7\80-7.85 (2H, m), 8.53 ( 1H, d)
and 8.90 ( 1H, d)\ (ES) C24H27 35CINAO4 requires
470; found 471 [ MtH\ +. Menbrane preparation for S1P1l
GIPgS assay For ne ‘aHe preparations all steps were
perforned at 4C. Raly S el | s stably expressing
the human S 1P 1 recepto RatN-Basophi | i ¢ Leukaem a
cells (RBL) stably expres }Aiman 1P3 receptor
were grown to 80% confl uency before beidqg harvested
A 1 §ispeddlom B’hOétﬁ)h0'4qqf(f5q5-%ﬁloﬁﬂbi[(ﬂ&nétﬁﬁ %/9@@/] -3- pyridln?/l} 1,2,4-
%ntrlfu?ﬁg at 1200rp g m nutes, After gnnva
oxafiazApe t4a5h{e”af‘}’1‘é(°r§$|' T ”We@p'ﬁé ¥lRstaniegteg ( W&a@é'P'P s97)
S e ot Bt s (Ol L, T agae
ursts Secs in S O uffe
(0526 Fépt- ??1 med Ll TRPMESRPETRHES AVerDignt @Eéﬂﬁ a gipHErreTRtidte:
A RePst aldnils A ethBhel Whead@sd vas tiy téﬂﬁféﬁatbﬂét Wad ﬁeﬁsefoofo 50°C to

s after the first r st an fter
Compr}%? sy P%‘ft'OPoA‘éGFWCcﬁﬁ‘f@% ’P'o ‘ﬁ)a‘f’%s a tﬁﬁ?%?‘?“éﬂon and

thVRrsxtiidesdnsEHateY. Tﬁ@%su‘lt@ht 3N rasinse aasd trbb%dSMﬂ’le\K/él@I @at3 ml)
th?rgun for 36 mns at

. The
slirEgserldoam 'i‘?”m‘?éat%r&n%r 8%‘( @PQ 5@5%0%(3 ﬁBHd Wes pashed with
watdBkheangis gasit At mBthAnol THR! that sdivenk eW@ﬁorbﬂéGnTﬁ@rrMant solid

th h a. 0.6nmm needl e de . up the re vol une,
Lér@ﬁ Vg t{%‘@cyelabﬁ%G%Ea tpr%veoth?ﬁ flegpmpnd %ggfl“%%))
SI-Fi’\}elﬂOGWILIEddf;@%@)t arzedeHr @3, e“n691sz 8rQ) 0C6 (BHt Rir patyi (Yﬂ 1), 2.61

ne preparation for S1P1 GIP
() o0 DA BAR. 5 901 Kam). £ e, oA SUeny 2tk A58 (3. O

analaa@ﬁg\ﬂﬁe nmﬂts&égv@%% Adhsikes 470; ﬁo@néﬂ¢$ [N/I’PH]200m s

of buffer | eupeptin,
baci tracin, 1mM EDTA, 1nM PMSF, 2nM pepst at| n A). The

M%S%@rpr\@%ation for S1P1 GTPyS assay

For membrane preparations all steps were performed at 4°C. Rat hepatoma cells

stably expressing the human S1P1 receptor or Rat Basophilic Leukaemia cells (RBL)
stably expressing human S1P3 receptor were grown to 80% confluency before being
harvested into 10ml Phospho-Buffered Saline (PBS) and centrifuged at 1200rpm for
5 minutes. After removal of the supernatant, the pellet was re-suspended and cells
were homogenised within a glass Waring blender for 2 bursts of 15secs in 200mls of
buffer (50mM HEPES, 1mM leupeptin, 25ug/ml bacitracin, 1ImM 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
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plunged into ice for 5 mns after the first burst and

10-40 mns after the final burst to allow foamto
wale@siopeee. The material was then spun at 500gPEDEPRNNS/067965

m ns and the supernatant spun for 36 mns at 48, 00Qg.

ol SRR B OGRS 3 g e

attB@aC.f orced through a 0. 6mm needl e, nade up to the
required volunme, (usually x4 the volunme of the
original cell pellet), aliquoted and stored frozen at

AltePRatdfe Iﬁéiﬁbrm&paﬁéiam forsaR1 &THyslascay hepat onm
menbr anes n%/well wer e adhered to a wheatgerm

A”a%}@ﬂ’%t’"ﬁf;ﬁ He’(f“?m&fj dhCedCsls wera hempernisadoyithip ta&,glgggé{\{,armg
bIén%BA)or@e@Lﬂ@ts(cQ 1]\523%'59/|N‘@bd)r)1ls' dt @ﬁéﬁﬁoﬁ% fl-@PF.@"EPTﬁﬁ; Ieupeptln

adjusted to

25u94nﬁg>a|<@acuaM1WM)ED1T@mWﬁA@ M$F, n%HM @gs%tgtm:éhc Jﬁ?r@@ﬂd@ﬁwas
pILﬁ'@gd $AB9Y fr 8%9% DheNC iNR DU %H%a}gql%%las%@%g{hgﬁ@al burst to

m nut es pre-coupling on 1 ce the bead an ;
alleugpamdp slissinate. diTbp emaierdhl iwasothan whim @t &Peg frsr20 mins and the

sugé’r'f}é?ﬂrnf’ggdrﬁﬁg 3%})4?1?? %é b%(%q a‘rﬁ? Fé'[% g\% é%;&y%ﬁ%@@qkf%ame
buffehas abeidi but \glﬁmlt EdIEE) amdhdepsipting A. aH@amawﬁwas e forced
thrﬁyggﬁ‘@fﬁﬂ r{e%d%g%'détu pcb?f#@ﬁaqaﬂé]@v% %@ﬁ?@ymctﬂgK/E)@He of

was then centr
therprigina sell heltet) elicliotevnardi saoreblyroeen at\08GI ux reader. All
test conmpounds were dissolved in DMSO at a
concentration of 10nM and were prepared in 100% DVSO
S1PYi@TPyS dssay 4 dilution step to provide 11 point dose

HiSESTEF sitdisrahing Megirsne ( ReoPRLDNEBnEaITPaLd Brihaaterm
aggrmnﬁha(w Egdéﬁéﬂ $dnaillplioat @oilﬁftgyaisba)awsbeaﬁé 0. dafsragM@S) in

580 Pates (RS BIAM MgeTs dAF Hha e Y e e to 74

asw

ustn'@elﬂoﬂpﬂﬂ' ethr AL rFrad iRl %Eééy)@orfc@ﬁtraﬁm; aﬁﬁ% onin 90ug/mi
assaySi Pi expressing RH7777 menbranes ( . wel |)
FAteYs? alse add (51)) 5nmg/ wel |') were

After 30 mmutes pre-coupling on ice the bead and membrane suspension was

dispensed into a white Greiner polypropylene LV384-well plate (5ul/well), containing
0.1pl of the compound. 5pl/well [**S]-GTPyS (0.5nM final radioligand conc) made up
in assay buffer was then added to agonist plates. The final assay cocktail (10.1ul)
was then centrifuged at 1000rpm for 5 minutes then read immediately on a Viewlux
reader.

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

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

plate. A four parameter curve fit was then applied.

Alternative method for S1P1 GTPyS assay
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honogeni sed by passing through a 23G needl e. These
were then adhered to WGAcoat ed SPA beads

w@ 2002a807g% wel | ) in assay buffer (HEPES 20mM W/EP2008/067965
10 NaCl 100 and pH adjusted to 7.4 using KOH 5M

SR RPN NI LY FRBISHES Ryoave Do el isnsdaf %;92%8 were

hofRIgBhiseE b psmrgsih&fumzm apeaﬂsedhem Wwetshthée adiebd & WGA-

coB i SPR HetD g T grell i 35, DA GIEFES] 36} A 10mM
NC).150MM grid §I—I%djtﬁsted)to3mMufslﬁg r@rﬁ’s&q)fenal 10ud FAL gringhponin

concentration) made in assay buffer was then added to
90pgenl F1AGt ware af$neaqdedal assay cocktail (10.1 nl) was

Affehesd BRa e%dpreém\/@nora iGENhE | fdideand hﬁé}nBr%ﬁg suspension was
i mredi at el W ux instrunent. Exe i fied

enpl
dispenprslintiswoite Sreingrvadiprorienead’ 84 med plates( SHHWﬂU/) pRentaiaing

o R s fsyloc i, § SRS, o

radixligand esndentiatidn) rA8de Rassay bRBert wa hehamiidad p-CE0pl8tes. The

S nbr a esfromrat b
Tl AR PR |0 IREHoB B o LI Y P8 er Lieh, o
imihBaiatapbed \GRAubeattlement. 125ng/ wel 1) in assay buffer
(HEPES 20nM MgCl 2 3mM NaCl 100MM and pH adjusted to
7.4 using KOH 5M, GDP 10nM FAC and saponin 90ng/ n
ExeAlifiels cahisaundd e the indérition 130 aMpACEES Py manpbhpd antEGHD >7.

SIS gy 22 el ek B ) dagbone ARG T RLRR! 80 had 2

pECH01 S AMEK AN ples GN2 i 2B, B¢ afd 26 md 2®had heECS0RSUNd.
5m/well [35S]-GIPyS (0.5nM final radioligand cone)
made up in assay buffer was then added to agoni st

S1P3aGERyS ddwayf | nal assay cocktail (10.1 nml) vvas
centrifuged at 100OOrpmfor 5 mnutes then

STiPtnamatadey fom set\RAsapc leukaripia ey (P&fz%%)ﬁbéw{%”) were
adnBred t81v8eAlasakd SPAMBLIAL0. RsrMREINtin aki butfer LHEDESDEmM,

wer e
MgCl, 3mM, NaCl 100mM and pH adjusted to 7.4 using KOH 5M), GDP 10uM FAC

and saponin 90ug/ml FAC was also added).

After 30 minutes pre-coupling on ice the bead and membrane suspension was
dispensed into a white Greiner polypropylene LV384-well plate (5ul/well), containing
0.1pl of the compound. 5pl/well [**S]-GTPyS (0.5nM final radioligand conc) made up
in assay buffer was then added to agonist plates. The final assay cocktail (10.1ul)
was centrifuged at 1000rpm for 5 minutes then read immediately on a Viewlux
reader.

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

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

plate. A four parameter curve fit was then applied.
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prepared in 100% DMSO using a 1 in 4 dilution step to
provi de 11 point dose response curves. The dilutions

wowese/oseansf erred to the assay pl ates ensuri ngPCTYEP200$1667965

DMSO concentrati on was constant across the plate for
ag N normallzed to the nean of 16
i 8 on each plate. A four

1p§é>apf@§safg IQI[ weenﬁbrtanems Fuasvellapetd mﬂndggletn%bawp‘éesmg
nmet hod for S1P3 PgS assay S1P3 expressing RBL

thrﬁé%?éﬁ@&e@d? Té‘ﬁa?%@rq eperBere o Yeri-sedet pRhRaadRg
(01bsRY&RIIRiInZ3Ca NS e EIEFES%MMEH\@?GIDQ?@)MWN@CGWGW and pH

WGA- coat ed SPA _beads 125 in assay buffer
adiusigdes 7ARNN9 Ked @"h@fﬁﬁ A aRABIn HEE; ! FéCewereo
alsh #idddi ng KOH 5M) . GDP 10mM FAC and saponin 90ng/ m

C were al so added After 30 mi nutes precoupling on

Affeg 80 nminded BregoUNiAg P e AitebeadsiidTaemhrana SuUshesionas
did h_f’ed’\m J?hl%%?é%ﬁ?ﬁb%%&l@ﬂﬂ@%4% uﬁ%‘@dé/m@ )aEﬁF‘talnlng
0. 118 55} enGTRNS. @@l/mM frsaaemsm@nwwammo BMPBr SiiPrafinal

I
B RO BRI S B S R UL e
fin20askaytgckialy10Hah V\&e dherdseatyull spwno@a «:elmltlmgbulgen rédden
. d,i diately. Vi ewl t t. Exenplified
mEgARnE enae Y peradedd 6 many Thad a pECSO <57 ¢
Exanples 1 to 5, 8 to 14, 16, to 22, 26, 30 to 34 36,

c b 3 KOS AT, e R B o 1,

8 tacldepd.able, 2R130 tb Ber3HB7, 39 ics4pleiy b0 bad a pEOB0 <5.
6- menbered heteroaryl ring; R is up to two
substituents independently selected from hal ogen, C(i
-3)al koxy, C <1. 3)fluoroal kyl, cyano, optionally
substituted phenyl, C(i-3)fluoroal koxy, Cral kyl and
C(3-6)Cycloal kyl; R2 is hydrogen, hal ogen or Ctal kyl ;
Bis a 7 nenbered saturated ring selected fromthe
fol |l ow ng:
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(a) (b) (© R3 is hydrogen or (CH2)I - CO2H, R4 is
hydrogen or C(1-3)al kyl optionally interrupted by
wo@z009me80722. A conpound of formula (I) or a PCT/EP2008/067965
pharmaceutically acceptable salt thereof, wherein: A
is phenyl; R is up to two substituents independently

sel ected fromchloro, isopropoxy and cyano; R2 is

hydrogen; B is (a); R3 is hydrogen or (CH2)1-3CO2H, R4
C%ﬁhyydrogen.s. A conpound of fornula (1) or a

pharmaceutically acceptable salt thereof, wherein: A

i s phenyl or pyridinyl; and/or R is up to two

S LR SRR LB OB LR peror,

is (b); and/or en or (CH2)I - CO2H; and/or
gﬁ‘}g of formula (1) or a
Rl e

R4 i s hydrogen.
pharmaceutical ly alt thereof, wherein: A
two substituents

i s phenyl or pyridj 7 R

i ndependently sel ected fro et hoxy,

i sopropoxy, trifluoronethyl and cyano; R2 is
hydrogen; B is (c);

2 (1)

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

Ry is up to two substituents independently selected from halogen, Ci.salkoxy, Cii.
sfluoroalkyl, cyano, optionally substituted phenyl, C.sfluoroalkoxy, Csyalkyl and
Cpscycloalkyl;

R is hydrogen, halogen or C14jalkyl;

B is a 7 membered saturated ring selected from the following:
O
R4 R4 R4
NR,
NR, NR,
(a) (b) (c)

Rs is hydrogen or (CH,);4CO,H;
R4 is hydrogen or Csalkyl optionally interrupted by oxygen;

2. A compound of formula (I) 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;

B is (a);

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

R, is hydrogen.
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R3 is hydrogen or (CH2)1-3CO2H, R4 is hydrogen. 5. A
conpound according to claim1l selected from

W@ 26080828 hl or o”- Kl - met hyl et hyOoxyl phenyl J-i  PCT/EP2008/067965
ANn-oxadi azol - S-yl ~. SN, S-tetrahydro- 1H 2-benzazepi ne

3. [; Sﬁ g g&ﬁ%@bglo?g_éipwél iﬁec%h%lpgg%qniql%gﬁé%y ha%ggpt%l?)l% salt thereof,

wharkig- benzazepi n-2-yl Jacetic acid

2-[ (1-met hyl.ethyl)o 5-[3-(2,3,4,5-tetrahydro-1
A G e Bt a1 %5 5 Y

R1Oi>sa¢b' &z Bho %ubét]tﬁk&ﬁi(nmdpéhdj@tly selected from chloro, isopropoxy and

L?- /%) cyano- 4-[ (1- et hyl et hyl ) oxy] phenyl }-1
cyano: AndPLdi azol - 3-yl)-1 , 3, 4, 5-t et r ahydr o-
R.24hyir &gz ag@pi n- 2- yl | acetic acid

4-1 7-(5-{3-cyano-4-[ (1-net hyl et hyl ) oxy] phenyl }-1
B',sé{m é‘i/a i azol -3-yl)-1 , 3,4, 5-
Rsngn%o%g&fc? (2?2%4@@{1{&3216}[@{” 2- th] Ibut ﬁnf") c | phenyl -

C 7-(5-{3-cyano-4 1- met hyl et hyl ) oxy] pheny 1

R4zshy<§9£%1 azol -3-yl)-1 ,3,4,5-

t et rahydr o- 2H 2- benzazepi n-2-yl ] propanoi c acid

4. ﬁ_(%)%ﬁ)@ﬁgélgg:grerﬁu% (b g%hg@rua@eutlca?y acceptaebe sal%/ tﬂereof wherein:

b tril
A @’@Ghﬁ@bf’]’;ﬁ{'ﬂ,] 4_eFf(1)mrre{|h Ieet hyl ') oxy] phenyl } -

M%%gdt\woﬁubghtyﬁthZIr@egergiep Y r $8i5de G - from chloro methoxy,

hi 4-1(1
'S*E‘g‘%%*pqﬂf‘%?’?ﬁfﬂ‘gj e P e, oadi avol -3-y1)- 1

R2@h3@|r‘2§e”t et r ahydr o- 3H 3- benzazepi n- 3-yl ] pr opanoi ¢ aci d
B k%c 5 {3-chl oro-4-[(1-net hyl et hyl ) oxy] phenyl }-1

4- oxadi azol %gg}% 1,2,4,5-tetrahydro-
Rsﬁ—b@f‘kﬂ,ﬂw ] acetic acid

R.8s bydrogert hl oro 4 [ (1- et hyI et hyl ) oxy] phenyl }-1
, 2, 4-oxadi azol - 3-yl ) -2, 3,4, 5-tetrahydro-
1H-2 benzazepi ne

5. h@rohﬁfohﬁd Gl%d?éhﬁ%‘ﬂo J:Iélilrr méiBYeg ;) oxy] phenyl }-1

, - oxadi azol - , 3,4, 5-tetrahydro-

7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-tetrahydro-

1H-2-benzazepine

[7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2.4-oxadiazol-3-yl)-1,3,4,5-tetrahydro-
2H-2-benzazepin-2-yl]acetic acid

2-[(1-methylethyl)oxy]-5-[3-(2,3,4,5-tetrahydro-1H-2-benzazepin-7-yl)-1,2,4-

oxadiazol-5-yl]benzonitrile

[7-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1,3,4,5-tetrahydro-
2H-2-benzazepin-2-yl]acetic acid

4-[7-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1,3,4,5-
tetrahydro-2H-2-benzazepin-2-yl]butanoic acid
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2H 2- benzazepi n-2-yl ]Jacetic acid

8-(5-{3-Chl oro-4-[(1-nethyl ethyl)oxy] phenyl }-1
WO 2904408w28li azol - 3-yl ) -2, 3, 4,5-tetrahydro- PCT/EP2008/067965

1, 4- benzoxazepi ne

3-[35%33 (cg rgo g ﬁg' rﬁ’étﬂy/l h@é&gﬁ%ﬁ{eﬁ% )%f%/z]opg?/ﬁy‘ll 32k

tetoahyd mx2H-@ghemzdepi)- 2yl propapanecid aci d
4-[8-(5-{3-Chl oro-4-[(1-nethyl et hyl ) oxy] phenyl }-1
, 2, 4-oxadi azol - 3-yl ) -2, 3-di hydro-1 , 4-

2- [l()‘enmtthmmmony]éﬂ BHP;3/4 pHetratydraz 11aSHeknzazepin-6-yl)-1,2,4-

1- met hyl et hyl henyl }-1
OXL@ %‘ﬁ ﬁ]& azo'tp|§ |§ 2n§ d?/hsdrg )OXZ]-p envi}

benzoxazepln 4(5FD yl]acetic acid

6-(5x{8eh oL e r%gthﬂe;\r{{@}g%hentyﬁgaé;él%gi?&woq:si-yl)-z,s,4,5-tetrahydro-

oxadi a
1HEBHb8rimzapiazepi ne2- [ (1- met hyl et hyl ) oxy] -5-[3-(2 3
4,5-tetrahydro-1 H 3-benzazepin-7-yl)-1 2 4-
oxadi azol -5-yl ] benzonitrile

3-[B-(pH3 {chlofd-4-{ (tehéipylethiyhdxyiphehyB-1 (2 4-pkddimmob ety HBheny |
tethr%/d:bo 3 3%%%%%% 33n¥obarsidady 5 tetrahydro-1

enzazep
7-{5-]2- (trlfluoronethyl) 4- bi phenylyl]-1

d =3 3 -tetr - ;
(645 ﬁé%@é@u 4n@¥-§ﬂeit@y_|é{tb§| %c%y@)n foyte ] ,214[-@@6%‘28|-§-yl')1‘1 % 4 5-tetrahydro-
3H-Brbenzdzepinyd-ylitaceliphadayl } -1 | 2, 4- oxadi azol - 3-yl ) -1
,2,4,5- tetrahydro-3H 3-benzazepi n-3-yl ] propanoi c acid
[ 7-(5-{3-chloro-4-[(1-nethyl et hyl )oxy] phenyl }-1
6-(,52{34:—hdl)reté'f[élzmleﬂ®leihy) yoylplsng|}8-2, étoxadigzin-8-yl)-2,3,4,5-tetrahydro-

3+ 3- epi n-3-yl]acetic acid
-(5- cyano-4-[ (1- net hyl et hyl ) oxy] phenyl }-1

1%?%%&?%6%

, 2, 4- oxadi azol - 3- yI) 1,2,4,5-tetrahydro-
[6-? -{Z% gﬁ?@ ZF—@T rtu etr{% cﬁ(&ﬁ%%? qu ?xad alo?? X)II)TE tsh P)tethahl){dro-
2H- 2~benzaepmezemacau@ae|@ yl}-

t et rahydr o- 3H 3- benzazepln 3. yI)acetlc acid

(7-{5-[2-(trifluoronethyl)-4-biphenylyl]-1
8- (534 doradi-A T-olettBAgth})okylpReryl5t £ dt oxabipdole3-@H2 34, 5-tetrahydro-

1,4-benzoxazepine

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

benzoxazepin-4(5H)-yl]propanoic acid

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

benzoxazepin-4(5H)-yl]butanoic acid

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

benzoxazepin-4(5H)-yl]acetic acid

7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-tetrahydro-

1H-3-benzazepine
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benzazepi n-3-yl)acetic acid 4-[7-(5-{3-chloro-4-[(1
- met hyl et hyl ) oxy] phenyl }-1 | 2, 4- oxadi azol -3-yl)-1

WO 2004/08072% et r ahydr o- 3H- 3- benzazepi n- 3- yl ] but anPCT/ERZD081067965

4-[7-(5-{3-cyano-4-[(1-nmethyl et hyl )oxy] phenyl }-1

, < [ | = 3 ¥l 5 4 5- .
2 BRI SR b i cherarp o1 24
oxddiazol{EByloéniqnitrileet hyl et hyl ) oxy] - 3-(tri fl uor omet hyl ) phe

nyl]-1 ,2,4-oxadi azol -3-yl }-

1,2,4,5-tetrahydro- 3H 3- benzazepi n- 3-yl ) but anoi ¢ aci d
7-- [0 Befhletryh) Dh]-Betrimtamydthyd hbnyire Ayt oxalliatol-3-yl}-2,3,4,5-

- oxadi -3-yl}-1 ,2,4,5-tetrahydro-3H
tet@éh"zﬁgpﬁ’%eﬁ”{%ut anoi ¢ aci d2- (Met hyl oxy)-5-[3-(2 3

4 5-tetrahydro-1 H 3-benzazepin-7-yl)-1

i PRI AR BRI et st

behzazspmei azol - S-yl . S*. S-tetrahydro- 1, 4-benzoxazepi ne
2-[(1-nmethyl ethyl )oxy]-5-[3-(2 3 4 5-tetrahydro-1
4- benzoxazepi n-9-yl)-1 2, 4-

3-[@x&dBabhlolo-83-{{l Hhétbpzthyl)oxylphenyl}-1,2,4-oxadiazol-3-yl)-1,2,4,5-

tetﬁarﬁgg)g%{ggqeggééﬁpfngyggépgﬁ%&qt hZI ) oxy] phenyl }-1 2

benzoxazepi n-4(5H) -yl ] but anoi c acid

[7-15-&%%@ r'o{4’3-F( ?é%ﬂy&léﬁ)tlg)&&ﬁﬁ%@?ﬂo?% Mﬁa%%@éiw |5} 4 &-t&rahydro-

azo
3Ha2+be ozcaepiptAYIJBCBH) agid | but anoi ¢ aci d
2-[(1-nmethyl ethyl)oxy]-5-[3-(2 3 4 5-tetrahydro-1
4- benzoxazepin-7-yl)-1 2, 4-
[7-¢ocdcyemot4- K1 -yrettydatiay Joixy lphémy1}-1,2,4-oxadiazol-3-yl)-1,2,4,5-tetrahydro-

3%%%%9(%%{;@5?%%%9@&2? gylt :: Pg%gzllophinil g-eir12 oxazepi ne
hydr ochl ori de
RS SRS R BB DA BRI S 25

tetbahyd ox3t-SgianzdZepi)-3yl)pqatio @aidoi ¢ aci d
3-[7-(5-{3-chloro-4-[(1 -nethylethyl)oxy]phenyl}-1
, 2, 4- oxadi azol - 3-yl ) -2, 3-di hydro-1 Abenzoxazepi n-
(7-{5-[2-(trifluoromethyl)-4-biphenylyl]-1,2,4-oxadiazol-3-yl}-1,2,4,5-tetrahydro-3H-3-

benzazepin-3-yl)acetic acid

4-[7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1,2,4,5-
tetrahydro-3H-3-benzazepin-3-yl]butanoic acid

4-[7-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1,2,4,5-
tetrahydro-3H-3-benzazepin-3-yl]butanoic acid

4-(7-{5-[4-[(1-methylethyl)oxy]-3-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-3-yl}-
1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)butanoic acid

4-(7-{5-[2-(trifluoromethyl)-4-biphenylyl]-1,2,4-oxadiazol-3-yl}-1,2,4,5-tetrahydro-3H-

3-benzazepin-3-yl)butanoic acid
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4(5H) -yl ] propanoi c acid

4-[7-(5-{3-cyano-4-[ (1-net hyl et hyl ) oxy] phenyl }-1 2
wd2@gasi7ayol - 3-yl ) -2 3-di hydro-1 , 4- PCT/EP2008/067965

benzoxazepi n- 4(5H) -yl ] but anoi ¢ aci d

2- (?V&ltiiyl&?x g EE queg telztlr)a[né&?g 1%%—%§n§ag%¥|| )Pﬂill &hf &gd}az%l 5

oXazepl n-
ylld¢riddnityie ] but anoi ¢ acid 2-[ (1-net hyl et hyl ) oxy]-5-[3-(2
3 4 5-tetrahydro-1 4-benzoxazepin-8-yl)-1 2,4-
oxadi azol -5-yl ] benzonitril e[ d-CS-i S-cyano”-KI - net hyl et
9-(9y(Qaskidr € (Tyinathylettfid)oxdotieay 11 54 yiadigzaki3hy )2, 8,4, 5-tetrahydro-
- 4(5H) yI ] but anoi ¢ aci d
1 ‘EBF@OF%E?F@ Oyano- 4-T(1- e hyl et hyl ) oxy] phenyl }-1 2
4- oxadi azol - 3-yl ) - 2 3-di hydro-1 , 4-
n y - | ¢ [
2 RERRTART R B YA BABRUARES 38 oreeny it 3
oxddiezad-dlpehzahityile) - 2 3- di hydro-1 , 4-
benzoxazepi n-4(5H) -yl ] acetic acid
3-19-(5-{5-Chl oro-6-[(1-nethyl ethyl)oxy]-3-pyridinyl}-
4-[9-(2-{3-Giadided g bimeBwidth W)@ xdplaertyl}elr, 24-oxadiazol-3-yl)-2,3-dihydro-1,4-
| ] propanoi c acid
beﬁz%g‘%@%%@mm?‘%?% ot hyl et hy1) oxy] phenyl }-1 2
4- oxadi azol -3-yl)-2 3-di hydro-1 , 4-
ORGSR Bt b h O RN eﬁi‘@ sk A G oo 4
bedzaxaaepinA¢dH B pllaniccdi hydro- 1 |, 4-
benzoxazepi n-4(5H) -yl ] propanoi c aci d
2-[(1-Methyl ethyl)oxy]-5-[3-(2,3,4,5-tetrahydro-1
2-[-Bretfetet o opy1r6-[B-(21L 3.4, 5-tetPagdro-1,4-benzoxazepin-7-yl)-1,2,4-
l.].-3- pyridi necarbonitrile formate
OX%?gA {%Z‘?JBﬁﬁ%‘;r{‘c'}l' 6-[ (1- met hyl et hyl ) oxy] - 3-pyridinyl}-1 2
4- oxadi azol -3-yl)-2 3 4,5- tetrahydro-1
P S PR BRI, ﬁ% LERBL B
1,4:berRzokazepirdi zodchBorige) - 1, 2,
t et rahydr o- 3H 3- benzazepi n- 3- yI ] but anoi ¢ acid and

pharmaceutically acceptable salts thereof.
3-[7-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-dihydro-1,4-

benzoxazepin-4(5H)-yl]propanoic acid

3-[7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-dihydro-1,4-

benzoxazepin-4(5H)-yl]propanoic acid

4-[7-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-dihydro-1,4-

benzoxazepin-4(5H)-yl]butanoic acid

4-[7-(5-{3-chloro-4-[(1-methylethyl)oxylphenyl}-1,2,4-oxadiazol-3-yl)-2,3-dihydro-1,4-

benzoxazepin-4(5H)-yl]butanoic acid

2-[(1-methylethyloxy]-5-[3-(2,3,4,5-tetrahydro-1,4-benzoxazepin-8-yl)-1,2,4-

oxadiazol-5-yl]benzonitrile
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6. A conpound according to claim1, which is
4-[7-(5-{3-cyano-4-[ (1-net hyl et hyl ) oxy] phenyl } -1

w0 2904/08028li azol - 3-yl)-1 ,2,4,5- PCT/EP2008/067965
t et rahydr o- 3H 3- benzazepi n- 3- yI]butanoic acid

A BB 2 4 SRR I D Rhdro14
behsdbeaképlo—sl-(f{lﬂ)—}(ubbtanorc@c[d( 1- net hyI et hyI ) oxy] phenyl }-1 2

4- oxadi azol - yI) 2 3-di hydro-1 4-

benzoxazepi n- but anoi ¢ am

5 B A 0o T ey DO YRS s diarol-3ay)-2dlinirayT 4-

bef 2HROERA- 4O PRENbie agldy one of clains 1 to 7 for the
treatn@nt of c%ndltlons or disorders nediated by S 1P

1 receptors. 9. Use according to claim8, wherein the

[9C(@r{gldyaﬁ&4q(1 ﬁlieﬂf?/réﬁ%n)okﬂpmHyt}Mpi 8-ox6Hi8F AL A)-2,3-dihydro-1,4-

aut oi nrune_di seases, .chroni ¢ i nfl ammat ory di sorders,
begzexRrapiniAF)iRaetisraricheur opat hi es, arthritis,
transplantation, Crohn's disease, ulcerative colitis
eryt hemat osi s, psor.i asis, m a-reperfusio

|
'9?{F’ti?3?h'<§816r[61 -FgHy Ity o YR~ 1n%f‘z?§?%€§¥<§ S axtiygro-

1,88600kaih-#isH)-yARBpaeseesis, vascul ar di seases, pain
conditions, acute viral diseases, inflamuatory bomel

conditions, insulin and non|nsuI|n dependant di abetes.

3- [Ib% {Qﬁﬁlaﬂéﬂqminﬁ%yte%wbb%}]Bhe%yl}wﬂf%'xﬁdlbftﬂecﬂﬁﬁ BidityArd-$,4-
upus eryt hemat osi s. . a conpound accordi ng
beﬂéoxé‘ﬁ?p'ﬁﬁ@@ry'@f%aﬁ@'cfctdo 7 to manuf acture a
medi canent for use |n the treatnent of condltlons or
di sorders receptors

3-lgded? &h‘fﬁoﬁd(%mﬁﬁmeﬂy')%ﬂe?%}yﬁ bhé %aﬁ'am'@ow & p-dihydro-1.4-

beHrSQEESIA-4MBH Ly RIHahelRcRISI s, aut oi mune di seases,
chronic inflanmatory disor ders asthma, inflanmtory

neuropat hies, arthritis, transplantation Crohn's

2-[(H -SRESoth WMok AL RS- (2€3, 4:gltettrar§/drd W3S R M dpRTRLy gs1| 34-
psoriasis, ischem a-reperfusion injury, solid tunours,

OXéﬂaquiﬁ_’r‘ﬁﬂm p)‘r'i‘;q'%%ctaﬁéq”g”'e(ﬁ?r%%es associ ated with

angi ogenesi s, vascul ar di seases, pain
7-(5-{5-Chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-
tetrahydro-1H-3-benzazepine hydrochloride

4-[7-(5-{5-Chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-yl)-1,2,4,5-
tetrahydro-3H-3-benzazepin-3-yl]butanoic acid

and pharmaceutically acceptable salts thereof.

6. A compound according to claim 1, which is
4-[7-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1,2,4,5-
tetrahydro-3H-3-benzazepin-3-yl]butanoic acid hydrochloride

or a pharmaceutically acceptable salt thereof.

7. A compound according to claim 1, which is
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conditions, acute viral diseases, inflanmtory bowel

condi tions, insulin and noni nsulin dependant di abetes.
wadooks2according to claim 12, wherein the coPdi/EPZINS/067965

is lupus erythematosis. 14. A pharmaceutica

4- @%B@?;H@%ﬂ gl hyﬁeéﬁ%&?}ﬁéﬁ%@ﬁ%n?4%§88 g oy1}2 32y df8' -

trear
becomaizépiodgS by ylhuwopidercgl i n mamal s i ncl udi ng humans

or@oon%rmgc%utlgaq n%g? e%tﬁ%aal{ ﬁle{%? S 1P 1 receptors which

risesa e sufferer a
therapeutl cally safe and effective anount of a

ac cept aogl géos A %UH? ﬁgccgrg%g ?(5 g Ry &nﬁg{]ﬁg@% 1‘ FO?}r e%tt hefreatment of

coaditonsdorrjisdraders Inadimtdd by Ghet ezaeptone condition i s | upus
eryt hemat osi s.

9. Use according to claim 8, 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.
10. Use according to claim 9, wherein the condition is lupus erythematosis.

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

receptors.

12. Use according to claim 11, 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.
13. Use according to claim 12, wherein the condition is lupus erythematosis.

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

of claims 1to 7.

15. A method of treatment for conditions or disorders in mammals including

humans which can be mediated via the S1P1 receptors which comprises
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administering to the sufferer a therapeutically safe and effective amount of a

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

16. A method of treatment according to claim 15, wherein the condition is lupus
erythematosis.
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