WD 2009/ 080730PCT/ EP2008/ 067972 1 , 2, 4 - OXADI AZOLE COVPOUNDS FOR THE
TREATMENT OF AUTO MMUNE DI SEASES The present invention relates to novel
oxadi azolwoadesyosatsoves havi ng pharnacol ogi cal activity, ppTmEPe@sms79Dr t heir

he i1 cat mont " or Vot L B O A e (1P) 15 a
bi oactive |ipid nediator foﬁ%ﬁt@'w{“ﬁ@ %Eﬂgéhggﬁ ation of sphingosine by
sphi ngosi ne kinases and is found in high levels in the blood. It is
produced and secreted by a nunber of cell types, including those of 10
hemat opoi éhe¢ presentgnvensior relates sl rovel exasliazate driyatives|haging Qharmacelagicahl 1998 J
e, a i 08 Mgl BT B ol bar eal GA T one. P e e FER RNt
proli fer athlemwanobmerr é%ﬂi‘tth@treawenh@i’\rarlptly,dlsowfml arisation, and activation
of inflammatory cells and platelets (Pyne and Pyne 2000, Bi ochem J. 349:

385). Five subtypes of S1P responsive receptor have 15 been described, S1P1
(Edg-1), SaiPegqsity-5hhossh#s (EY- &) ,a JieetiyeEdipics)mediaidr Somseq Bigiig) |

form ng p@rﬁ& HBrtyFa*ﬂSn?"r r%ge‘dsﬂmew(ggﬁsﬁuﬂgﬂnﬁé{eé hd Q'for‘?J i \Agr?%\/éﬂg érgene

famly of eptors n ‘et al armacol ogi cal Revie
Sanchez aﬂm blwced Hoe praduced lant secitaschieainsmbgr obgeliotygys, inuteting EBIOB%@épt ors

show g ffﬁ’érﬁE‘%&F &Bﬁ@n?ﬁ Sbl%leté"‘aﬁﬁ' st kel P@kd‘rﬂotgﬂ %_Mg%pj B%?ed S1P4

expressed on herrato oletic tissues an rimarily in

br ai n_andChem27e6&s emygﬁ@echezmlé@re00¢hé¢eg.8gwaemﬁ2a9ta)fuéa%aw@mbsets of
G t I H a 2002
Pr ot 1 Neank@ dTIIBkEaI%cliBhd, Shilu @ﬁg RQapnCal cdieabhe %34,,( Sitenfifion1 2

Bi ochem et Bl ophysi aActai zan ul ar
Bi ochem 9@09In!3)vasczt5m&@1§@@ eamdraﬂtlé@tlorrmf Imfha@rﬂ;itpw qedis @pd oratelets| (Bre 8yhphocyt e

traffickipghe Sy 'C%(gﬁg g %@??% ﬁiﬁmoﬁﬁgéégg?ﬁsﬁﬁeo%c@%%%é | al

cells (Rosen an Rev onists of the Si

P1 relfept merhde%:rlb@@nsmlg‘edEdgﬂh il ErdwS), KPS (Rrerd. 8183t (EdaHM amd at i on
ani nal Wé?ﬁé(Edd"S %’rlgﬂﬂ% aneffh'ae@tp%te@%eblweotﬁgﬁagrah@rmg%ﬁ snd EAE)

nodel s of to redu severit the 1 nduce i sease Bri nkman et
al 2003 JB(I"'ZYD’FFGMQE)BS (Ghupietel @Oﬁh@mesolgglmimﬁ@@ﬁ T¥anchgnand’0: \Webb

ot al 2004) d 91 CHNDR! ibSRAOR. BPURSNTRL L 20080 WGP RGN TR0l o

20: 16) I'S activity 1s report I at ed S1P1
agoni sts mRNPyrﬁpm@@s‘rlpe dW'ﬁhc§I18ﬂ13orbetn§rWlﬁg>I|V temererswd\;hsé%t@messeéa@ment Wi th

SLP1 RHONEHAGHCMY %émbfbpbtéﬁcﬁﬁgan%gﬁ@t @ BimbTARAGHRCSdld bl Buscondary

Iyrrph0| d gans such as , a reversi bl e peripheral
| ynphopoe#égies in spigamal They gingl (I@:Hlff@eerésuwetﬂ@s% PFQIGIDWQWQW 1B®6037,

Forrest e%;f S’iéloéfe he%gorﬁéé@r(moéno'zﬁ% 3667 BRIMRehoS; %la FaCActd! 158904 JBC

279: 13839 ta on agoni sts suggests t orrpound treat ment
i nduces | v8rchgr andllasp0E J(edlblor Biochemd2tHe).cel | surface via
internalisation (Galer and Goetzl 2004 FASEB J 18:551; Matl oubian et al

2004 Nature 427:355; Jo et al 2005 Chem Biol 12:703) and it is this
25 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
30 (Brinkman et al 2003 JBC 277:21453; Fujino et al 2003 J Pharmacol Exp Ther
305:70; Webb et al 2004 J Neuroimmunol 153:108; Rausch et al 2004 J Magn Reson
Imaging 20:16). This activity is reported to be mediated by the effect of S1P1
agonists on lymphocyte circulation through the lymph system. Treatment with S1P1
agonists results in the sequestration of lymphocytes within secondary lymphoid
35 organs such as the lymph nodes, inducing a reversible peripheral lymphopoenia in
animal models (Chiba et al 1998, J Immunology 160:5037, Forrest et al 2004 J



5reduction of Si Pl receptor on imune cells which contributes to the
reduction of novenent of T cells fromthe | ynph nodes back into the bl ood
stream SyYBRogese73del eti on causes enbryonic lethality. EXpaEPR0080672 0
exam ne the role of the S1Pl receptor in |ynphocyte mgration and

trafficking have included the adoptive 10 transfer of |abelled Si Al
def i ci ent PlrargwcpsExmikeri3opa@Babenhawt al 2004 dBHiZ78: 138A%)s Published delroomed a

reduced e Pl%g@gsmgng&ﬁyodnn%%gﬂqmﬁ% |&§¥B&f'tp@§wﬁl rglfep%r fepP4 Nature

427: 355). al so been ascribed a role 1 n endotheli cell junction
nmodul at i oﬂile( pell sndeceetvial MtemnalEaton 1GPalgeEhd Bpeigl 280h fAI R ~bt18aﬁ512005

FASEB J 1R4&468n oI 26%21 %Rﬁ&hz? BhJoseteal“%?é‘%hbr%' B.éﬁg £I%) and ks fRONI StS

have been reported t ave an el on 1so es whi may be
cont ri%but i‘exdgctm of PP L regepkascm immung pﬁﬁuw@cfducgohﬂa@heg to sl;llmefb(@bon of s caused

a closin C Sinuses which
dr ai n thgm%('e'%ﬁﬁ %"ﬂﬁ%’”ﬁ’?%@‘é{? des%%%:kitﬁté’tgérbg’?g% g':n 20wt al 2005, Nat.

| mmunol ogy 6 1228) The |m'runosuppre55| ve compound FTY720 (JP11080026-A)
has been §|T'I9’f"’§eﬁé’d5%ﬁ&?§alfs'e§% |&W§§}1@§¥érﬁﬁeﬁt§‘t@@ké&ﬁlh§ 1R0ebigRp.  have
nmodu

di sease ting activity |n I rmune di sorders and reduce
rem ssi ontheat &y regenten i henphpces mlgrﬁtrpﬂ iang tefiicking lhavesinickided the f{@pilwkrran et

al 2002 JBCnfed faaltﬂalﬁéd ':fch%lflf;‘lef'?rttT%L}IIszﬁg)zlrr%ﬁla‘?eQJC\‘r?nId’zg@e%@58 Brln gt al

2003 J Pharnac Exper i nment al erapeuti cs nan et a
2004 Amrer shaaredia %ﬁgﬁ)leﬁfﬂsétff@h sacorgan), lymeheidergans Admloubianatieb2f9dinol ogy
153:108, NBiufd s2£854! 2005 EurJ I nmmunol 35:3570, Chiba 2005 Phar macol ogy
and Therapeutl cs 108: 308, Kahan et al 2003, Transplantation 30 76:1079,
Kappos et al 2006 New Eng J Medicine 335:1124). This conpound is a prodrug

that is pgesPRLL ¥kaheeh | bébr?bbéf% rBDé iF BRASISAR! B8 gbh&i%ﬁ%o‘u%tuahmleﬂdg‘%k ecul e
t hat has agoni st activit the S1P1, S1P3, 51P4 and S1P5 receptors.

Clinital 8taWised1H6s. 8&@6@?9%@@&%%%& BASRB 19 646 Fiith Jespast id t s i n

bradycard i n 6oMNew Eng J
Medi ci ne %]%Sb?%%ﬁ%af %’E‘Z‘S%s r adggg?lgtlgaﬁalrvga%efwg%ukpt()ﬁté@ggzha%e&{t g%g(gonr?\lgm at

t he S1P3 iseletgst wmphprasies which maynbe coplribeling t%asr@t@ anaodwiRtRg ireRpes i nent s.
These i ncliug@etnes e, §5n|§ %ugé'd)%xkclo?ﬁ'\%; &nih@aé@omh%hstr&mél' kgted el type

m ce, do not denonstra car | owm ng FTY/720 adm ni stration and
the use olwmsmam&@léﬂeédvhl%dr@wnﬂa@m nqdaél@ddqre\eﬂnt homhopyte ¢otRsRi(dek

Medi cppal Chemsost ¥, IshiifdiSgylé13a81, Sanna et al 2004 JBC 279: 13839,
Koyrakh et al 2005 American J Transpl antation 5:529)

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

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



5 Hence, there is a need for S1Pl1 receptor agonist conpounds wth
selectivity over Si P3 which m ght be expected to show a reduced tendency
t o i nducewbnra@yosaridi a. The foll ow ng patent applicati on®CiaEPeoosloer972

oxadi azol e derivatives as S1Pl agonists: 10 W03/ 105771, WO05/ 058848,
W06/ 047195, W06/ 100633, WO06/115188, W06/ 131336, WO07/024922 and

W07/ 11686@. animhals fvali¢howinhite wid e maispl e apt egmgonfdate bigdycardia following

t et rahydr v t i sts:
V0061 054757 oBa B TILY A ToUR SeSae B8 BRnine daaR e 200r
benzocycl Bl@@fﬁawc énd‘i/'@f@@nﬁa\ﬂhﬁ@IMPLett@réeﬁﬂ@Oé;ctSaVlintayet A@ls%%t%l |y
novel cl assg @ﬁl‘" fﬁ)é;ﬁ |des agoni sts of the
S1P1 receptor 83%0 m??s%??g?‘ﬁ‘ve@ﬁf%%n g W{Hg?ﬁ'SBfng i des conpounds of
formul@ (1) or a pharnaceutically acceptabl e salt thereof thereof: (1)

25A is phapyle Qherd i@ ggrﬁﬁe% 1‘3?@9% edcdpbies ﬁrd loo RBQV&SRJVM'\ %Fﬁégtl\ﬁ@ &&QP

substituents 1 ndepen sel ected fro al oge Koxy,
3) f | uor oabPky3 whishameht Q@p@ﬁp@ﬁtﬁﬂ |t<g/sta,qybgtr¢dq¢ﬁééer|@ﬁewyﬂo m@(cg t@dmca@lnaaal koxy,
Co_6)al kyl and Cp_qcycl oal kyl; R2 is hydrogen, hal ogen or C(l)al kyl;

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

The following patent applications describe tetrahydroisoquinolinyl-oxadiazole
derivatives as S1P receptor agonists: WO06/064757, WO06/001463, WO04/113330.

15
WO08/064377 describes benzocycloheptyl analogs having S1P1 receptor activity.
A structurally novel class of compounds has now been found which provides
agonists of the S1P1 receptor.

20

The present invention therefore provides compounds of formula () or a
pharmaceutically acceptable salt thereof thereof:

O
N

\ ~
R N /

R2 ()
25  Ais phenyl or a 5 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;

30 B is a7 membered saturated ring selected from the following:



30B is a 7 nenbered saturated ring selected fromthe foll ow ng: R3 is
hydr ogen or C(I 3)al kyl optionally substituted by oxygen; R4 is (CH2)1-300N
H2, (CH2)we2009/08€38H or (CH2) 1-3002H. 5 In one enbodi nemCTHEP20080679M¥ ent i on,
A is phenyl; and/or RL is up to two substituents independently sel ected
fromchl oro and i sopropoxy; and/or 10R2 is hydrogen; and/or Bis (a) or

(b); and/or R3 is dr . and/gr RéeLs (CH2) 2CON (CH2) 1- 30H, CQO2H or
(CH2) 2002H. 151 n one™¢nbo Nt he | RQnti A i enyl or pyridyl;
NR,
NR
R ’ R; NR; R}
(2) (©)

° (b)

Rs is hydrogen or C1.3)alkyl optionally substituted by oxygen;
R4 is (CH2)1_3CONH2, (CH2)1_3OH, COzH or (CH2)1.3C02H.

In one embodiment of the invention,
A is phenyl; and/or
Ry is up to two substituents independently selected from chloro and isopropoxy;
and/or
10  Ryis hydrogen; and/or
B is (a) or (b); and/or
Rsis hydrogen; and/or
R, is (CH3),CONH,, (CH,)430H, CO,H or (CH,),CO,H.

15 In one embodiment of the invention,
A is phenyl or pyridyl;
Ry is up to two substituents independently selected from chloro, cyano and
iSOpropoxy;
R,is hydrogen;
20 Bis (a)or(b);
Rsis hydrogen;
R4 is (CH2)2.CONHa, (CH3)130H, CO,H or (CH)13CO,H.

25 In one embodiment A is phenyl or pyridyl. In another embodiment A is phenyl. In

another embodiment A is 3,4-disubstituted phenyl.

In one embodiment R, is two substituents one of which is Csalkoxy, the other
selected from halogen or cyano. In another embodiment R, is two substituents, one
30  of which is isopropoxy and the other is selected from chloro or cyano. In another
embodiment R, is two substituents selected from chloro, isopropoxy and cyano. In

another embodiment Ry is chloro and isopropoxy. In a further embodiment R is



Rl is up to two substituents independently selected fromchloro, cyano and
| SOpr Opoxy; R2 is hydrogen; 20Bis (a) or (b); R3 is hydrogen; R4 is
( CH2) 2CONMD, 20¢0@msx)30 - 30H, CO2H or (CH2) 1-3CO2H. 25 | n oneCermpoehisioeTyr2 A i S
phenyl or pyridyl. In another enbodinment A is phenyl. In another enbodi ment
Ais 3,4-disubstituted phenyl. In one enbodinent Rl is two substituents one
of whi ch ¢Rjorg(at.tB§ Brnasitien qnﬁesmrﬁmxysﬁlté@ﬂéwsﬂlpomhwl/bgﬁenh@”ryl ey&ads In

anot her gﬂﬁ%' Sethe Féoélﬁcc)ﬁ rom : %O%}e&t e @Bss.ﬁ& HhekhA GO dmhgom opoxy

and the o I's selected frc or cyano. In another iment Rl is
two subst dnaiegrt enbedimenkeR: fig dPLIRosy @ndi &w@pe-offoR yudher @ryéemmenhRam)t her

enbodi nen, dt%h&%'&fsﬁ.oﬂ% .§&@5§£48X5M thé'a Fosliidh Wit &@E%\Aﬁn A’ |s phenyl

chloro at t posi'tion an I SO the 4-positio

or R1Gs @Mor@r%tfwt5m%tlcslzpmisls@wr@n0>9/rﬂi th%@po@myh%ﬂ Atigieyrglinybsi ti on when A
is pyridinyl. In another enbodinent Rl is isopropoxy and cyano. In a
further enbodinent RL is cyano at the 3-position and isopropoxy at the
4- posi ti ol adleeambodingenifeigyd) @r(bRIn arptagrtEngaginagnttthie (B- posi ti on and

i sopropoxy at the 6-position when Ais pyridinyl. In one enbodinent Bis
(a) or (b? I n anot her enbodinent Bis (b). In one enbodinment R2 is

hydr ogen. In1ane| emknsimentifteds h¥diege i s hydrogen. I n one enbodi ment Rzt is
(CH2) 2y CONH2, (CH2)1, 30H, CO2H or (CH2)1 3CO2H. I n anot her enbodi nent

(C1-12) 1- 3CO2H.
In one embodiment R is hydrogen.

In one embodiment R, is (CH,), CONH,, (CH,);30H, CO,H or (CH,);3CO,H. In
another embodiment (CH,),3CO,H.
15
The term “alkyl” as a group or part of a group e.g. alkoxy or hydroxyalkyl refers to a
straight or branched alkyl group in all isomeric forms. The term “C .6, alkyl” refers to
an alkyl group, as defined above, containing at least 1, and at most 6 carbon atoms
Examples of such alkyl groups include methyl, ethyl, propyl, iso-propyl, n-butyl, iso-
20  butyl, sec-butyl, or tert-butyl. Examples of such alkoxy groups include methoxy,

ethoxy, propoxy, iso-propoxy, butoxy, iso-butoxy, sec-butoxy and tert-butoxy.

Suitable Cggycycloalkyl groups include cyclopropyl, cyclobutyl, cyclopentyl and
cyclohexyl.

25
As used herein, the term “halogen” refers to fluorine (F), chlorine (Cl), bromine (Br),
or iodine (I) and the term “halo” refers to the halogen: fluoro (-F), chloro (-Cl),
bromo(-Br) and iodo(-I).

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

35



15 The term "al kyl" as a group or part of a group e.g. al koxy or

hydr oxyal kyl refers to a straight or branched al kyl group in all isoneric
fornms. ThwotzeewsdBo-6) al kyl" refers to an al kyl group, Pas/ERedosey7above,
containing at least 1, and at nobst 6 carbon atonms Exanples of such al kyl
groups include nethyl, ethyl, propyl, iso-propyl, n-butyl, iso- 20butyl,
sec- butyl In eertaieraf- atgnmpcmjadmfefgrrbtﬂlasﬁhb eRERERNY upobuthe hatoleu@t thext hoxy,
et hoxy, p I SQs , i s

Cert - but sy it LEfe BRI cRGD o< SR Mokt pfo AUk R XorReR O

cycl obut ymay @xist apetargpisemerscy Ehehwgytion edends ipsalboplisak samerseugheasm

"hal ogen” ; ri E i , qbrom ( ; i odi ne
(1) and t RERoRomerfo oBite) o o ‘bmep Iy ikt (AT tahip e 09y,
br ono (& Br Jiagigteoisemsrs | ynd 3DRKHEEs ethaiethetsdeibaay | racempiess ent Be adiffaiesht ur at ed
ring whic [-SiES e e om0 Ofy S
Exanpl es %F%gﬁggwe@gngﬁ@gr @gyg% e?%gﬁﬁ%@?érgg%oﬁﬁgl gggdfpr)&?r ([ﬁeyl,oj[%trr?%zol yl,

t hi adi azotgventianat anethods ar ngriaBbiep| ISOmEr anay ye qbéednew?/ & ofgnventigfiahzol yl |

| soxazol yLierdd¥aieofvélor a@%ﬂﬁifeﬁ@osl lhesédir azanyl, furanyl, thienyl, pyridyl,
pyri mdinyl, pyrazinyl, pyri aglnyf and triazinyl. 35 1In certain of the
conpounds of formula (1), dependent upon the nature of the substituent

t her ej@ar ecefibif af t%%oﬁ’r%uﬁﬂ&ﬁére%n?e%ftﬁ %r%g%@é[ﬁ%?ﬂéfo%s faﬂii T & 6d) may
exi st as stereol soners. The invention extends to all optical isoners such
as st er eoirdsigpee thebthednysitiom encasmasaesiall efchitavtateec {arpsi ncl udi ng
enantionmers, 5 diastereoisoners and m xtures thereof, such as racenates.
The different stereoi someric fornms nmay be separated or resolved one from

t he ot her Itigunggraiestt thaheartaifesanarings obthy inyienten ¢endarp botedcidieanbbasined by
convent i ogalipShits f29 G Eiofe SillasTNHTBIBHS bEccHAM HiF3&i8es 100er tain of the
conpounds™herein cah exist In various tautoneric forns and it is to be
understood that the invention enconpasses all such tautoneric fornms. It is
undertt ood that certain conmpounds of the invention contain both acidic and

basi ¢ gr oggeaRNEbAmNHE 8f BEMRNEXA 8le: @S zwitterions at certain pH val ues.

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

20
3-[7-(5-{3-chloro-4-[(1-methylethyloxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-

tetrahydro-1H-2-benzazepin-1-yl]propanoic acid

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

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

1,4-benzoxazepin-3-ylimethanol

30  7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-tetrahydro-

1,4-benzoxazepine-3-carboxylic acid

[9-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-
tetrahydro-1,4-benzoxazepin-5-yljacetic acid
35



Sui t abl e conmpounds of the invention are:

347-(5-{3-chloro-4-[(1-net hyl et hypoxy] phenyl}-1, 2, 4- oxadi azol -3-y1)-2,3,4,5
- tetrahywocems@rbenzazepi n- 1-yl ] pr opanam de PCT/EP2008/067972
347-(5-{3-chl oro-4-[ (1-net hyl et hypoxy] phenyl}-1, 2, 4- oxadi azol -3-y1)-2,3,4,5
- tetrahydro-1H 2- benzazepi n- 1-yl ] propanoi c acid

347- (5- { 3{e8-(3-orahol4 [11- ﬁ%ﬁﬁ!&étl&jl}wﬂﬁhe’dmh’eﬁMidxadlaiol@»ﬂxadl,taz-oI -3-y1)-2,3,4,5

- 2btetra pr opanol
[ 7-(5-{3- %@@?ﬁé?f?‘?ﬁ%?ﬁﬁe?h@?* oxy IShenyl) 1, 2, 4- oxadi azol - 3-yly2, 3,4, 5-

tetrahydr Z0X

307 (5 SIS BroNB L ety A ST oRe) 2y 2 ol 3- 1 2, 3. 4, 5
- t et r ey dietrahyldrd-1beberemoazapim®-yBadetic hodyl i ¢ aci d

[ 9- (5-{3-Chl oro-4-[ (1-net hyl et hypoxy] phenyl}-1, 2, 4- oxadi azol -3-y1) -2, 3, 4, 5-
tetrahydro-1, 4- benzoxazepi n-5-yl acetic acid 35

[9-(5-{3- ¢-Y@c(89{346}{a('1&:—4n[(9‘[ gtetdtyytioxylbidreyl2 44qxad|4z@xaayi) 2301,5-3-y1)-2, 3, 4, 5-

Stzghggr%ﬁ%}f% g%ﬁkaze %@f@?&%@iﬁ"% %C'gyrl di nyl}-1, 2, 4- oxadi azol - 3-y1) - 2,

, 4, 5- 5tetrahydro 1, 4- benzoxazepi n- 5- yI]acetlc acid

t
[

3, 4,

g [? [‘i@{%‘gﬁ%%ﬁﬂﬁ]eﬂ%ﬁwﬁﬁﬁ@h f%}‘ Sadind%30) 7395 8- Y1 y2, 3. 4, 5-
)

etra
04-[9- (5te{r‘éhydnbdr43b@nz[o(<ézem B\yl]lﬁltmtp@aw 3-pyridinyl}-1, 2, 4- oxadi azol - 3-y1
-2,3,4,5- tetrahydro-1, 4- benzoxazepi n-5-yl ] butanoic acid
4-[9-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-
tetrahydro-1,4-benzoxazepin-5-yl]butanoic acid
15

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

tetrahydro-1,4-benzoxazepin-3-yl]propanoic acid
20  or pharmaceutically acceptable salts thereof.

Pharmaceutically acceptable derivatives of compounds of formula (1) include
any pharmaceutically acceptable salt, ester or salt of such ester of a compound of
formula (l) which, upon administration to the recipient is capable of providing (directly

25  orindirectly) a compound of formula (I) or an active metabolic or residue thereof.

The compounds of formula (1) can form salts. It will be appreciated that for use in
medicine the salts of the compounds of formula (I) should be pharmaceutically
acceptable. Suitable pharmaceutically acceptable salts will be apparent to those
30  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
35 addition salts with one or more equivalents of the acid. The present invention

includes within its scope all possible stoichiometric and non-stoichiometric forms.
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t heobromine, triethylamne, trinethylamne, tripropylam ne,

tris( hydrmﬁéw@mcaaﬁdw@ﬁémﬂiﬂf@ (IRI'S, trometanol) and the like. Salts may
al so be fornmed from basic ion exchange resins, for exanple polyam ne

Pharmaceutically acceptable salts may be prepared conventionally by reaction with
the appropriate acid or acid derivative. Pharmaceutically acceptable salts with bases
25 may be prepared conventionally by reaction with the appropriate inorganic or organic

base.

The compounds of formula (1) may be prepared in crystalline or non-crystalline form,
and, if crystalline, may optionally be hydrated or solvated. This invention includes
30  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

35  optical isomers of the compounds of formula (1).



15 resins. Wen the conpound of the present invention is basic, salts may
be prepared from pharmaceutically acceptable acids, including inorganic and
organi ¢ aw0A809/MBomsh aci ds i ncl ude acetic, benzenesul f oniPCT/HPRIUIBO6T972
canphorsul fonic, citric, ethanesul fonic, ethanedisulfonic, fumaric,

gl uconi c, gl ut am c, hydrobrom c, hydrochloric, isethionic, lactic, maleic,
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pr opi oni c pY furic, tartaric, p- toluenesulfonic acid, and the
i ke. Pha?%i@%ﬁ??%gr yHgQéeptable salts may be prepared conventionally by
reaction with the appropriate acid or acid derivative. Pharmaceutically

accept abl ¢nsgldtchos! b eS0RS BB ERARE LICARY FREARRAK YinBYsTect | on
with the appropriate inorganic or organic base. The conpounds of fornula
(1) méy beecpptep®erded Wetarpined| by kel RS aeseyc pyréeraiedi ore they rhymaandoned
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I ncl udes 3 In 1ts scope stolchionetric ates or solvates as well as
conpoundsactivily af the d P aeceptireusimdiunckonst aseaye desani@edhersil- vent . | ncl uded
within the scope of the invention are all salts, solvates, hydrates,

conpl exes, pol ynorphs, prodrugs, radiolabelled derivatives, stereoisoners
and 35optical isoners of the conpounds of forrmula (1). In a further aspect,

this jnmvepat, [0}V I | of
10 PRI 98,2 (FSRES, L WOARERPRELLAD Sy SIS

S
formul a (I%. The potencie
i nvent i onoff ¥ge inrHbe geptment of conditions or disorders which are mediated via the S1P1

receptor. In particular the compounds of formula () and their pharmaceutically
acceptable salts are of use in the treatment of multiple sclerosis, autoimmune
diseases, chronic inflammatory disorders, asthma, inflammatory neuropathies,
15  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 (herein after referred to as the “Disorders of the Invention”).
20
Compounds of formula (l) and their pharmaceutically acceptable salts are therefore

of use in the treatment of lupus erythematosis.

Compounds of formula (l) and their pharmaceutically acceptable salts are therefore

25  of use in the treatment of psoriasis.

Compounds of formula (l) and their pharmaceutically acceptable salts are therefore

of use in the treatment of multiple sclerosis.

30 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
35 treatment of the conditions or disorders mediated via the S1P1 receptor. In particular

the invention provides a compound of formula () or a pharmaceutically acceptable



5 receptor can be determ ned by GIPyS assay perfornmed on the human cl oned
receptor as described herein. Conpounds of forrmula (1) have denonstrated
agoni st awW0I2009%080B0 the S1 P1 receptor, using functionalPCagEpags/oam3zri bed
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" Di sor der s¢in dapendanigiaetds' ). 20 Conpounds of fornula (1) and thelr
pharmaceutically acceptable salts are therefore of use in the treatnent of
| upus erythemat osi s. Conpounds of fornul a (5% and their
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Of PSS | afofapeABMEeO N he T-binfork b piled iRhfaigiar maceut i cal |y

accept abl e s§1ts are therefore o use 1 n tﬁ treatment of nultiple
sclerosis. 30It is to be understood that "treatnent"” as used herein

i ncl udes ébﬂBgé(r}&%XéfsforﬁﬁJlé(@gbn&‘%(ﬁjé ¥ngtd o, &é%ggie's%hg%éxmeo&& Thus
the invention al so provid oun ? or pharmaceutically
acceptabl@G§HEU§3@H§K@@ﬁS"W%etﬁg@“ﬁéofM%Fﬁﬁéut|c subst ances, in particul ar
in the 35treatnent of the conditions or disorders nediated via the S1P1
receptor. In particular the invention provides a conpound of fornula (1) or
a phalraceompeundsyofdersraia dbpad &t phaﬁr@ﬁ@@ftlcwtyraq%@tagg s@lts l9ee abusa 8¢

subst anceujomydelife { IRAETEYIN BE 18unidRbPmBbBIRRHSs aU Of mMune di seases,
chronic inflammatory disorders, asthng, | anmat ory neur opat hi es,
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eryt hemat 98d SheRRM HASES prdvRiel STHRHBPET §dk3neR bmda{d)f.on%lr'o%ow@w s, and

tunour 5 netastasis, diseases assocliated wth angl ogenesis, vascul ar

di seases, MgaIMAlE Breidindobmansc whishviandre dlesisterbyia thafd Hmeeceptpr. bivieh
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a compound of formula (l) or a pharmaceutically acceptable salt thereof. In particular
the invention provides a method of treatment of multiple sclerosis, autoimmune
diseases, chronic inflammatory disorders, asthma, inflammatory neuropathies,
arthritis, transplantation, Crohn’s disease, ulcerative colitis, lupus erythematosis,
25  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, which comprises administering to the sufferer a therapeutically safe and
effective amount of a compound of formula (1) or a pharmaceutically acceptable salt
30  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.

35
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Compounds of fornula (1) and their pharmaceutically acceptable salts are of
use as 10t herapeutic substances in the treatnent of |upus erythenmatosis.
Conmpoundswof2odomsmsba (1) and their pharmaceutical |y acceprar@ssaiors are of
use as therapeutic substances in the treatnment of psoriasis. 15Conpounds of
formul a (Iéeand their pharmaceutical |y acceptable salts are of use as
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t her ageut t 110 la. (1) or a
Phar m et P B oK R e g o N8 & et hod
of treat nesetindhe iregimentefythe eontittpisor digrders weeipradsds thedmfiirecentping to t he
sufferer a therapeutically safe and effective anpbunt of a conpound of
formula (1) or a pharmaceutically acceptable salt thereof. 35 The invention
provi des W pastiGirf tbe inveetirmpiovides apoorioysd of meiJl?h(l)chrﬁ)ph@é?Ca@ﬁﬁaHN stering
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salt thereof”in the manufacture of a nedi cament _
vascular diseases, pain conditions, acute viral diseases, inflammatory bowel

20  conditions, insulin and non-insulin dependant diabetes.

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

the manufacture of a medicament for use in the treatment of lupus erythematosis.

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

the manufacture of a medicament for use in the treatment of psoriasis.

Compounds of formula (I) and their pharmaceutically acceptable salts are of use in
the manufacture of a medicament for use in the treatment of multiple sclerosis.
30

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

35 invention also provides a pharmaceutical composition, which comprises a compound

11



use in the treatnent of the conditions or disorders nediated via the Si Pl
receptor. In particular the invention provides a conpound of forrmula (1) or
a phar moEOto@aishyBoaccept abl e salt thereof for use in tReTmRuBAcCIAL e of a
medi canment for use in the 15 treatnent of multiple sclerosis, autoinmune
di seases, chronic inflammtory di sorders, asthma, inflamuatory

neur opat hefdformdat(hirar ta harmpegidishlinaceepionle sxltotharesf, gindemparmaceeticatly ve

colitis, ééb%Hf%b?eré’atnki@rH?teQébi%nt. psoriasis, ischem a-reperfusion injury, solid
an

t unours, tumour netastasi s, diseases associated w th angi ogenesi s,
vascul ar di seases, pain conditions, acute viral diseases, inflanmatory

bowel 20c@ndi i ach@SUld i I AR n i ; ounds
of formul @ ?I §drtgﬁg atsh(g(lﬁ’r ﬂt)(ﬂ rmagg3&61821%fr%géﬁgg%ag@e%gglf?g%éﬁng use in
t he mehuf pharmaeewicabcaneriistignetie Hrogesgswmniisingenixing £t parproust af gimwla

eryt hemat g?!gg? tpﬁ?rg@g%g?&ﬂz alfe t?ﬂé"‘éhl@tr(éfréofaa{?m‘a 4 Bﬁérha%é‘tﬁc’é"ﬁf%b’éép@lé y

acceptabl e’ s I e | e manufacture of a nedi cament r use in
t he treat ¢asrier gfexpi®nt-asi s. Conpounds of formula (1) and their
pharmaceutically acceptable salts are of use in the manufacture of a

medi canment for use in the treatnment of nultiple sclerosis. 30 In order to
use the cHmpaumapsuti¢al comppgiton ofthexindenfioar wﬁ@gmaydm prepared dytedplidureal t s

ther eqf | it APambiERCkntcld ROLTRLINoBRoAC B ALER LAlRy SRPRLMRFCut i cal
nmposition | accordance wt st anaar phar nmaceuti cal practice. The
present 3giehwergntesal ol reetah pdminidration pncraradushit Med|beca e &rmi ofriablalsi ch
conpri ses a,s6REPHAdiiquid preparations, powders, granules, lozenges, reconstitutable
powders, injectable or infusible solutions or suspensions or suppositories. Orally
administrable compositions are generally preferred.
15
Tablets and capsules for oral administration may be in unit dose form, and may
contain conventional excipients, such as binding agents (e.g. pregelatinised maize
starch, polyvinylpyrrolidone or hydroxypropyl methylcellulose); fillers (e.g. lactose,
microcrystalline cellulose or calcium hydrogen phosphate); tabletting lubricants (e.g.
20  magnesium stearate, talc or silica); disintegrants (e.g. potato starch or sodium starch
glycollate); and acceptable wetting agents (e.g. sodium lauryl sulphate). The tablets

may be coated according to methods well known in normal pharmaceutical practice.

Oral liquid preparations may be in the form of, for example, aqueous or oily

25  suspension, solutions, emulsions, syrups or elixirs, or may be in the form of a dry
product for reconstitution with water or other suitable vehicle before use. Such liquid
preparations may contain conventional additives such as suspending agents (e.g.
sorbitol syrup, cellulose derivatives or hydrogenated edible fats), emulsifying agents
(e.g. lecithin or acacia), non-aqueous vehicles (which may include edible oils e.g.

30 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.

35

12



of formula (I) or a pharmaceutically acceptable salt thereof, and a

phar maceutically acceptable carrier or excipient. In a further aspect, the
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of the invention or pharmaceutically 5 acceptable derivatives thereof and a
sterile vehicle, mgtlonally w th an added preservative. The conpositions
may take belionsfrommbe demaukipényinonrs aqdenust eroply bascemd silbinsgeneralialgo or
aqueous Vedlighesne INAMBRY effilifhg SR abOIiNnFIRRNE, SfiGldsy SigeRRNdI Ng,
stabi |l i sing and?@ﬁ dlsperglng gggn &%lAlterﬁa? Ve t he actlve I ngr edi ent
may b i nSYSORAENT Peents fibickerimg eganis. iod GORMENY agents. psemap e dormulate

sterile pyogRNaqdddul’ GendRLEH ouQe(;a%Bealé'é%omBh?nﬁoéﬂéoHp%orgﬁﬁ’ﬁféﬁjﬁ on the
vehi cl e and concentratlon use can be elther suSpended I ssolved in the
vehi cl e. #gents SRAilisig 299ntm |S©|h'§'“8'f‘9@géotﬁm&ﬁw%@mgb@%i%§'bﬁvetﬁyfai$0
|njectlonagﬂgnawyéggwﬁhgrlIlsed before filling into a suitable vial or
anpoul e and seal'i ng. Advant ageously, adjuvants such as a |ocal anaesthetic,
preservatives and buffering agents are dissolved in the vehicle. To

30 The compounds of formula (I) or pharmaceutically acceptable salts thereof may also
be formulated in rectal compositions such as suppositories or retention enemas, e.qg.

containing conventional suppository bases such as cocoa butter or other glycerides.
The compounds of formula (l) or pharmaceutically acceptable salts thereof may also

35 be formulated as depot preparations. Such long acting formulations may be

administered by implantation (for example subcutaneously or intramuscularly) or by
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15 enhance the stability, the conposition can be frozen after filling into
the vial and the water renoved under vacuum Parenteral suspensions are
prepared woeuwistasnti al |y the same manner, except that POE/EPINSOGTIA2 I S
suspended in the vehicle instead of being dissolved, and sterilisation
cannot be acconplished by filtration. The conpound can be sterilised by
exposur e ngaeupglznajeotidndd hbaflor exarlpethsi aomrotnds o0MEdRYandon etdyche.

Advant agepiliedtuiti!d AE8IE BaihertChl HOGoBRBAL haiehifle! 1t Chahfpid B o
conp05|t|ontCJ%aE?I|tate $ﬁ$@$%13 rotf@on o?' ﬁé co %ﬂh@ Lotlons nmay
be f or nul emeldion mha@racaq@téblasolbrorolqnyemeg%lrrasm | or B sg@ﬁeglmsowt%ea contain
one or NML&\&HWs hﬁ%h égégéépaﬁigyg&dﬁégg agents, dispersing agents, 25
suspendi ng agent s, en|ng agent’s, or co ouri ng agents. Drops nmay be
fprnuﬂhped with an aqueous or non-aqueous base al so conprising one or nore
di spersin Otagﬁr%hgsallsémhlgfré:‘ﬂdﬁg tRY B hdouA®d %P'f!)r'nﬁ]%gll)a&e ﬁ&rn‘%ceﬁ‘tﬁ:ﬁwnd' ng
agents. They rrai;at SO contaln preservative € ‘conpoun ormul a
(1) or ph&fmﬁ?ﬁ@@ paltsl thgrepf.cepy disi @r@alatezd aphepkigonsriy 2dmninistseticnoyignd at ed i n
rectal cogpsjel Ra?e&lbfmn%r Oééxhiéf 'oP%IthrnaL y%ag'epgo@ &MEhix with %
contai ni ng conventiona g05|tory ases such as coc utter or other

gl yceri desuitable caﬁ@ercf@m@umwamn Peihenal witehly detiveshdewae elitiscaamppuadept abl e
sal t 514 heg@gfm iRYI) 8t Sfarmab&utitalydtcabed as%lt&'ﬁ%? FRESAR B Q88 d f<§Ud‘r£'| '0“9
acting fornurgggg% / g %npﬁ#%t%reg %ﬁnt ﬁ%%n'?@or exanP

subcut anebussaly @arenmerlarfg@e@ll anelygingr owhalﬁmq @ndsdapall, depeicor ogctalhus, for
exanpl e, éé}ﬁln% BF’%} af foFrhesdtht?ﬂ@r\‘E)f' gamm?éfralﬂ? fbg |HH£I§ﬁcﬁpoW|r¥snﬁl%Hbr§ abl e

pol ymeri c or ro hobi c materi a for exanple as an emulsion in an
accept abl eitbern thravig ﬂ@thW@Hém@éeheS|ns or as sparingly sol uble
derivatives, for exanple, as a sparingly soluble salt. 5 For intranasal
adnlnlstratlon t he conpounds of formula (1) phar maceutical |y acceptabl e
sal t s14 heTl@@pomﬁ@Lyﬂd@eofff@rmm & ed pagrrrwpumqaﬁh@cwntaté@ Aol ereef iy Ré a a

sui tabl e f?S%El%Fe@ fBF thHai ?Hﬁﬁm%@r%ﬁoﬁ’ﬁmvfh%efoﬂﬁ o@'an%Qr?tE' YehMsaGeld | er m x
with a suitable carrier for admnistration using a suitable delivery

devi ce. TPRESALSHRSIRRPS 20AEPS (SOMAYR qar)or Aose IfEpnFRceitmens Iapd Ltexps abl e
salts LNeraol fRYampiof 86 it W &Y Fucchl oF By BEE Gth 3hékaaliGRbFal

(i ncluding og m c and nasa depot or rect adm nistration or in a

f or m sui t siblablerthickening ﬁncg@rr@ﬁ"ln@ragsptsf Rivdmants der asiminipsation|tathesrve(neay her
through the Biuhda AOSEAriio AraPher GPAUARSa chrbepeka (1) of
pharnaceutlcaly% ébcebta %%esaltsrt eof may g@ formul ated for topica

adm nistration in the formof ointnents, creans, gels, |otions, pessaries,

aerosol s gfe @69&8?&&&1 fha [y%é)‘ﬁtan’?%rrpb 19/0&?99‘%015’55%9 g@t ’BrH%Péb%/ Ao #6 g5 may,

for exanpl e, ornmul a an aqueous or” oi I’y base wth the addition
of suit abP@tlyi wrighi: 96 thenagtiye rgétlerlalnge@@@mgson @)mmﬁﬁwﬁsoff&ﬁm@amtmnst ration

to the eyendBYse of the compound used in the treatment of the aforementioned disorders will
25  vary in the usual way with the seriousness of the disorders, the weight of the sufferer,

and other similar factors. However, as a general guide suitable unit doses may be

0.05 to 1000 mg, 1.0 to 500mg or 1.0 to 200 mg and such unit doses may be

administered more than once a day, for example two or three times a day.

30 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

35 compounds.
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20be manufactured in a sterile manner using sterilised conponents. The
conposition may contain fromO0.1%to 99% by weight, preferably from10 to
60% by wewQlhg9/m8b730he active nmaterial, dependi ng on thePgEiEHPOWSO67972

adm ni stration. The dose of the conpound used in the treatnment of the
aforementioned disorders will 25 vary in the usual way with the seriousness
of the di $g dbisct timentien ghgo dicludes isatobinaby-labgled eemeeunsismivwhigh fasgt or s.
Hovever, ﬂénﬁ’ca@&ﬂ%?é reQHédjﬁ"\ Hﬁ&léﬁl &nde&'n&w.Pl St f&’f’tﬁ e Bt henk Br F'n%@é) mg, 1.0
to 500rrg or ch unit dos s may be adm ni stered nore than
once a da9t0”fsoﬁireefﬁalﬁp¢cb bvm @iomt fhﬁveré; an amig raess. or3masspomhes diferenbr nul a
(1) or PhaoRagetiohfichl¥s BCEN by o070 fiYfarRY ERenbiSS 6 isBropearbi nat i on
preparations, in conblination wt active ing re I en For exanp

t he cdiTpoih\ﬁtis?aOf be h@cqrmrétem ot m@mpl@énd,s@a they I@Vﬁmpnalﬂcluqdre visatapesy of osporl n

A, met hot W@%rs gt 3%96”. g&? Ica’Hth;'SrPerU a\‘mﬂﬁé’%dﬁﬁét %'ﬁbl Iérmé' bitors,

i munonod S or erapeuflca active 35
conpoundsSUCh'IEh?eruﬁi e& "Faverandonl-al so i ncl udes i sot opi cal | y-| abel ed
conpoundsg,, I hCberdti Frir&ddutial t It é’ﬁ%

foll ow ng, osfétné gF'é%B ! ka ggkgeﬁamgt&ag%wcg%gyé%a%ed y an atom

havi ng ancmmﬂr@ls rﬂmawoatelrhﬁ\@safﬂr@m@@ﬂormdf itetopes and/enpthaeisatopas of AWEE or mass
nunbeyg US%hszarEQ\Htﬂﬁ‘u thB <@ éJBﬁrhe?F@s@M fvefton! RRH y-RibBRY &b OP %
of hydrogen,

|ncorporate Into conmpounds of I nvention I nc e |sotopes
car bon, nbftthegeesenbinygetion, c@q@nm*ez)ti@seﬂntgd\ﬁim\eradIO@giwelsoth@B 8¥thoas ne, such

as 3H 1195 ﬁécarelﬁl'(::érp%%%d 244 4380 .Tncwgomér Qlpdhfafe RLEREBIHANSY! T on and

phar maceut i cal I_e/ acce e saltss of sai ounds that contain the
af or enent peHa¥Y rél@te@pta@ amangrcapeaiet4.ii ot cﬁbe%ot@wesmrﬁéwartlcm@rlmomfﬁrr@de W t hin

the scopepiindingady Sr'%bar'aﬂ&’?%lj%teét&dﬂFt;QD&gaalnby&F' %Bﬂ%b@g aROPRALNGSy of the

present |nvent|0n exanpl e those 1 nto | oactive ISOtOpeS such
as 3HS 14esedyleini HEBrQ@@WH@@@m'ﬁﬁ'@W dereearePhY. @ndig” Arighteness atss padic@aty ssue

di stribut| béﬁ?uIQﬁs@yI?CT Télhélbaﬁh%@on bm%sron%m;ﬁﬁé’rlz%arteﬂegﬂaﬂhy)' aft-usefftén

|sotopes ar e partlcu ar | re erre helr ease o preparatloq and
det ect abi Priatnyimaging. Eh@h%mu@éw@mwﬂamawa&Iﬁpf@eesaswqh as deuterium, i.e.,

can afford certain therapeutic advantages resulting from greater metabolic stablllty,
for example increased in vivo half-life or reduced dosage requirements and, hence,
20  may be preferred in some circumstances. Isotopically labelled compounds of formula
(I) and following of this invention can generally be prepared by carrying out the
procedures disclosed in the Schemes and/or in the Examples below, by substituting

a readily available isotopically labelled reagent for a non-isotopically labeled reagent.

25 In a further aspect, this invention provides processes for preparation of a compound

of formula (l).

One route which may be used to prepare compounds of formula (1) when B is

R,

NR,
R
> (a)
30 s illustrated in Scheme 1 wherein R,R, and A are as defined for formula (1) above
and the side chain Ry is located in the 1-position, where n is1-3, R, is hydrogen or
Cuwalkyl, Rz is hydrogen, R is alkyl (eg. ethyl), hal is chloro, bromo or iodo and P, P4

are protecting groups,
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15 useful in PET (positron em ssion tonography), and 1251 isotopes are
particularly useful in SPECT (single photon em ssion conputerized

t onogr aphy,20@ldsotssef ul in brain imagi ng. Further, subsPCTEPR@S/06I97N
heavi er i sotopes such as deuterium i.e., 2H, can afford certain

t herapeutic advantages resulting fromgreater netabolic stability, for
exanpl e increased in vivo half-life or reduced dosage requirenents and,
hence, 20 may be preferred in somg.gimeYynstances. |sotopically |abelled

conpounds of formula (1) and followng of this invention can generally be
prepared by carrying out the procedures di scl osed |ncthe Schemes and/or in
t he Exanplt elcaw, dy substy .argadily a e isot opically

| abel I ed reggent for_aon-i op| cal | y tatel ed: gent. 25In a further

aspect, tWs inhvention provides pfocesses for preparatlon of a compound of
formula (1). One route which may be used L0 prepare conpounds of fornula
(I') when B is NR3 (a)Po30| s Ll | ustLated in sl whercerear RIYYR2 and A are
as defi ned ¥6t" b mu y>above—and—t he mal nRFis lTocated in the

1- positior:™where n | 23, R2 is hydrogef©or @l)al kyl, R3 is hydrogen, R
is alkyl (eg. ethyl), ‘hal is chloro, bromo or iodo and P, P1 are protecting
groups, W) 2009/ 08G730PCT/ ER2008/ 067 chgmgégentmms of formul a
(i) which ar, krarked By a¥a4—f—&b4-e iﬁ@? FIrooroth be converted
into conpoung;jof formula (ii) "W her e fopexanpl e, P1 is®&°#totecting group
such as benZyl, by treatment with an al&ylatlng agent such as benzyl

brom de in the prese a base suchrascopotassi wn carbonate in a suitable
sol vent sucPressio] 0 npounds™®f f qr (hi) may—be cgnyeryeditnto
conpounds of formul ar{Hi "Qy hydrol ysis u &m appr opr i e such as
aqueous sodlun1hydrOX|de Th7a sujtable solV@ﬁW"gﬁch as et hanol®at=an

el evat ed tenperat ur ‘ch °°80 . Conpounds of foRnmula (H ) my be
converted Toq conmpo or mu (iv), by conven nal nmeans such as

t r eat ment su&lable&hnlde olpl i ng defeft suck as 15 et hyl

chl or of or mat J.owed Dy reactT ol h)anmoni a at ¢ uced tenperature such
as -10C andRin nC@pproprl ate sol e weh as THF. u ds of formula
(iv) may bewconverted into compounds oftrfosr mul a (V) gatment with an

appropriate reduci /g agent such as Iltwrun1alunlnlun1hydf1ﬁ%”at a | ow
tenperature such a

Acid N
_ - o,

N

R; N
(CH,ICO,H
Compounds of formula (i) which are commercially available (e.g. Fluorochem), may
be converted into compounds of formula (ii), where for example, P, is a protecting
group such as benzyl, by treatment with an alkylating agent such as benzyl bromide
in the presence of a base such as potassium carbonate in a suitable solvent such as
10 DMF. Compounds of formula (ii) may be converted into compounds of formula (iii)
by hydrolysis using an appropriate base such as agueous sodium hydroxide in a
suitable solvent such as ethanol at an elevated temperature such as 80 °C.
Compounds of formula (ii) may be converted to compounds of formula (iv), by
conventional means such as treatment with a suitable amide coupling agent such as
15  ethyl chloroformate followed by reaction with ammonia at reduced temperature such
as -10°C and in an appropriate solvent such as THF. Compounds of formula (iv)
may be converted into compounds of formula (v) by treatment with an appropriate

reducing agent such as lithium aluminium hydride at a low temperature such as
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bel ow 15C, in a solvent such as THF, then elevating the tenperature for
exanple to 80 C. Conpounds of fornmula (v) may be converted into conpounds
of fornulwoQuewgsotsy treatnent with an appropriate acyl [rairir®eoogws72n the
presence of a base such as triethylam ne in a solvent such as

di chl oronet hane. The acyl ati ng ents (vi) are 5 typically comrercially
avai | abl eb&lew@yC.He amobjeat %Lwhmﬂ@f dhemelayatingebé: trarpeciinsoigneanafle taor mul a

(viii) moy,be EOR¥SE dof'f&%l&ﬁ%%“&écmveh% TRHb %oMéburLd)s BornfuM &\ﬁ?a.”p' €
treatment w th phosphorus oxychl'ori’de In I vent ch as acetonitrile at
an el evat @dtr@@tnw@t wthrea émmpr@@ aeyl hefideufvilfinlthe) pregense plealbase suchugs ng a
sui tabl e d WP Ivent
Uch as 1 A B oS T L B N e o
room tenplpigaly e comnrgseialiyds avdilabler mar a maM i ibp nergpBedconsied t edandgrd
rotected | nes i i rou
Blch as t T SRBunys bt MR i CERShkEE ok bAROALRE YRGS 0T OuP
bis(1, 1- d(vrrwétbwfcwtq*wyolemt@@trmma/v@ prospherusreyeherddein a solyget sughhasis
triethyl ag&eﬁ] itrif® Qt atH IE@%?&? te%%éf?tme SRS rdRu oW BIRIdIRMS (
Conmpounds of ormula (Ix) where Pl represents a rotectl(g group s ch as
benzyl ma9 swéattu%rqﬂugm@cag@dt BUshgisveodgsmbehigridst infeosutiable § \)eni gvchegaanpl e by
hydr HaRol'$dB8d 2atS Y 't@mgéﬁa%rlésguc‘w(‘a@ @SCPQM HRg GRS of
formul a (x may be converted int ounds of fornul a 1)” by treatnent
Wi th a sulemasrauice depamrougds Af fézgnwlau(vm)unasomﬁmégdnFq)h@mt@ct%mﬁvmetlu% usi ng
20 a sul t ghl GrBASP RiFELAAR B) eygu.tgueepr (eRImPY Ftﬁﬁo on' 08 MELR1ds! darbEHY) De

converted I'nto conpoun xn@1 treatment wth a suitable

cyani de s®¥eke f@U@%amleanctrwraﬁntdwﬂhnbls el-gmeduirtylbdicareoaets ysttheuch as
tetraki St{y' RO 'o@hQSBQéé‘esd%ﬂ' 'aéld'tr}é'?mé?%mb”.rﬁ 5 Whiahke sé%ﬂte%hcﬁug@ as

di meth formam de % at an el evated tenperature such C. Conpounds
of fot |¢Alchlmqn)etw BECdbnegreraUndat of Jermidmplbinweerss Fﬁowmew@uau by
treat ment Mé&n@?ﬂfu%@ﬁ'cﬁ%%%n?ﬂ%é&%%@ébﬂﬁe IPHVERBBPIAAIS BAifa Such as
sodi um bi car bona in a solvent suc anol or e anol at an el evat ed
t enper at utxe for eNamBlecy bydogapdusigisisel fotuiabla ¢atplyst) surly aperadadiverted into
compoundscghph@dtubArdriia) pfndy 88! R0 Tro %o%bmngf forGiad@hbpr i de of
formula (xv) In the presence of° a base such as triethylamne ina suitable
30 sol ventreaiment \é(%h @wpltat&:&ﬁgeéb@tthﬁ%tﬂﬁwomwﬁeawrghogltq gnhedrideowsing peri od
of LIZP ab S[RAIR LEPEIAL 4 ndme@oﬂ%poﬁh@svaﬁ%ﬁnmsrmwaweeéonvéwm@é 120 C
Acid chlorides of fornula (xv) are either comerci al avail | e or may be
prepar ed €9ropaUNHE of rmepEiNdiyNied@eat Wil § sultable eyanide $Qm<éﬁ SURBEAPSZINC

Al ternatiyugly )GeQHrTHQlHﬂéjs%n@é of & Bkt (Such [ab taﬁé{k.éﬁﬁpwe% ¥Rbihd PhiRdkMATPOUNdS
of formula (xvi) by treatnment wt a 35car box |ca d of forrrulaéxw) in
t he presetfdeinofe gukahle asslivensnsugh @@u@meﬁgflfa@mmldgu@i\/ﬂé)s at an elevate

1- ( 3- di mefhyleAtd R0 ;&gxé JauS- @t B¥pBIRRALY FOieINUes el 6 | Ry &Rl 1-

hydr oxybenzotri azo In a sultab sol ve

react? nsC@F@WmQ‘Eé@W'Q:QW)lté’d"%ﬁ]mea‘t Wéhl @v@méﬂammeqh\mdesaMharas 50- 80
C. Typi cablyfophdi€ 1aeh dsohi 9 socﬁ&?ﬁcbué‘é}ﬁlo#éq@tmaé %o%htré&ﬂ éé%e%a%r 'oPd of

tinme at roomterrperature prior to add rtion of the conpound formul a

(xiii). Cehpodniansieveindiampe(atye)sugags sl °S. @@mp@ﬂﬂ@s:loffﬁtr@ulamdnmS of
formul a (jichhvdnedifRALIRRuN R BrrS GG 18R RAYSAHS, ooyl oxi de i n

an al coholi1 ¢ sol vent such as ethanol or methanol npounds of formula
(xvii) wheleride efdpinuda ptvg ingthgresemce Of)ﬁ@taé%tsil‘ﬁga@ﬂ@dp’l%mﬁﬁ ingg stitablg y| oxy
carbogyl {EXek subYs bWIFC@UE#Féa%ﬁorﬂs“ér@ tfﬁéé{l?'sﬁrr&@f&?%‘ﬂé‘?‘iéd of tn#meramﬁo% (1) by

treatrrent wth a suitable acid , typlc | uoroacetic acid
hydr ochl ofempegiig, then at elevatedcypmpasaitiEswistioh ava2beCudsi pblorjqd@pézfe

compoundssaah RO fe ( LidhethEdrihBrcBill SafdildB2 or may be prepared from the
corresponding acid (xiv) by conventional means. Alternatively Compounds of formula

(xiii) may be converted into compounds of formula (xvi) by treatment with a

35  carboxylic acid of formula (xiv) in the presence of a suitable amide coupling agent

such as 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDAC) 1-
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is illustrated in Scheme 2 wherein Rl, R2 and A are as defined for formula
(I') and the 15side chain R4 is |ocated in the 5-position of the
benzoxazepoOnreowasntyy R3 is hydrogen, R4 is (CH2)2CO2H, RPCI/ERRO0BI0679€2 Q.
methyl) and P is a protecting group. Scheme 2 Conpounds of formula (xviii)
which are commercially avail able (e.?. Aldrich%, may be converted into
conpoundshysirofybenzataazoie(HOB®D in @ shitgille selyent sdah as MM Sushaegetions gre eagent
(xi x) suc ; i DROFANE,, | i le 5

Sol vent B Ao B e e & B TR mver t ed
i nto conpodndsDAE ansk inBhaexstiried foy atnesiad reé iimenatt eo@ temipeegilre Miopitdt ect ed
(such as ) € 0 ] ( X4 deri M it ASI NG T Or
exanpl e dgﬁg%%}%gy ggﬂ%@%ﬁr@ﬁ§}Tg@éﬁg&IA%?Hgﬁgu?ﬁﬁgﬁgﬁ§€gﬁ%§pE&ngain a

sui t alft e ewlveded istgchorarounds. of gantiioby flegatmeat (ki 3 )baghesushpas

r epr esent i | ti S - Y nyl

R e R o e T e I 5 AN
an acid, t9mpeandsyofifferinfulaowvibakare © werasents shyuieblerretecinggriodp sadhgdunds of
formul a (xxihtiql [ : i ' y
trcatmont oy LR, T 0BT (POPISRRE Re'ChyRTRRMEARIP Lo REIRESr kI

1, 8- di azaby Egatmepbwith apuitaiie agd dyricyIpiifjucrencatic a¢id abhydredllergmaciduch as THF.
Compoynds of formula (xxiv) may be converted into a 15 suitable N-protected
derivative (xxv) where P represents a suitable protecting group such as
t-butyl oxy carbonyl (BOG, for exanple by treatment with bis(1, 1-

di net hyl e | L i t:£i et hyl am ne
in a sui tgﬂfgéaustgwgﬁmés’&ﬂ%fu%ég tg?&ﬁfgﬁﬁ?ﬁgﬂg O?B%@)ﬁ% (%o%n%(r)%ﬁ slgof formul a
(xxv) may ibe coOrverted into conpounds of formula (xxvi) by treatnment with a
sui t abl e cyarfi de source such as zinc cyanide in the presence of a

catal yst such as tgtrakistriphenyl phosphi ne palladium (0) in a suitable

sol vent s s_gymet hyl formam de (DVF) at an el evated tenperature such as
80 C. Conpd®fids of formula (xxvi) may be converted into conpounds of

formul a (xxviiXbby treatnment wi th hydroxyl am ne hydrochloride as for

conver si og iustrbtedti® Schérhé D Heréie IRENR, dnd AQiP Y AEtnedFoPformhabMYlaad thevi i) may
be converted jnto conpounds of fornufa XXviii) by treatnment with a

car boky/| i ¥daehdn Fhiidiqcateddr thepmapiton RfheendeazepipedingoRs SIMAESNon (xiii)
to (xvi) RpisSchepeoIH, U sls. méthfiparubPas 6 potbiting gidyp. be converted into
conpounds of fornmula (xxix) by treatnment with a base such as aqueous sodi um
hydr oxi de in an al coholic solvent such as ethanol or nethanol. Conpounds of
formula (xxix) where P 30is BOG may be converted into certain conpounds of
formula (1) by treatnment with acid§ Eéﬁigally trifluoroacetic acid or
hydrochl oric aci dasceescribgd in 1. One routelﬂﬂk&p may be used to

prepare co unds ofwd or mul capher ei n BokrsoAHP 0
o — " B ) ~COR
Br R Mitsunobu Br
2
Re (i) () Re (i)
O/\/NHz DBU Br. O Protecting group Br Ow
Acid xCO,R 0 . \> B ——
- N N.
Br RS H R; P
R? (xxiii) (xxiv) CHCOR COCI  (xxy) CH,COR
. Ho\IN
ON- 0 NH,OH o o)
——— H,N \> R » VI, R, =N
N< .
R) p Base i N-p N O3
CH,CO,R 2
B2 . CH,CO,R
(xxvi) (xxvii) R N\P
2
CH,CO,R

(xxviii)

Base R >‘\N Deprotection @\
—_— 1 p—> R1 =N

N%E;:(o;> o JE;:C?

N<

R, P N
. CH,CO,H R H
20 (xxix) CH,CO,H
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(b) is illustrated in Scheme 3 wherein RL, R2 and A are as defined for
formula (1), and the side chain Rzt is located in the 5-position of the
benzoxazeponeowdasntyy R3 i s hydrogen and Rt is (CH2) 3CO2HPCIREP300&l0k9l2 (€. g.
methyl) and P is protecting group. 5 Scheme 3 Ph3PCHCO2R 10Conpounds of
formula (xxx) where R2 is hydrogen and Ris alkyl (e.g. ethyl) and Pis a
Protecting group (e.g. BOC), may be converted into corrpounds of formul a

Cood ) UseBRom dralihRid BINPlARn 262 Bm RISy kil RAyShaee | 0 @

sui tabl e solvent su ano xxx
convert edcmvteded:dﬁpmmums pofoimiia ((xx)ofor ?X&ﬂW@)bNdmanﬁﬁntu\Mth@ Vélmlg abl e

met hods Silé% é Elﬁbh‘”ébd %Oxym%?]XXXI ﬁm@fw{ﬁ{ rglxaxéhllta}blémy be

converted | ounds o ornu treatment with

a Wt Eﬁ gl $<é%ﬁj‘éﬁt10f(&9r siphlgigmetkane campeaunds phrmyladxee ) may %WBﬁ%mor ane in
a sui tabl g5 88 FaHmlIA n% ﬂ rg}s‘ﬂ%tﬁ%ggwuﬁﬁ‘g s&@g?\‘}yﬂ%c@éd {s%ﬁ“é%%o(c?‘]xx' i)

may be converted into co by hydrogenati oh using a
sui t abl e etherdlgmines(pod) dsderaMitgdnehy coadiyspoainds forf exampiel digopxoawW) may be

convertedaidaﬁc%rﬁogmwnggﬁa\ fanwdnéhgﬁﬁa%?% |H%'sﬂﬂat§|§§oﬂ7§r¥t@99$aé"?ﬁﬁr' bed for

t he conversion oun XXVI certain conpounds of
fornul a (Fpmpaustshiermprila (xxii) where Rgggrasgise wﬁabﬁ RfelECg grouel steh % epar e

conpojnds. Qﬁtﬁgﬂf [%lban)ﬂ B0 ‘ggeﬁﬁyrbeBcérﬁleﬁeé Bto conlp ? ?(!lé Hlsfo'P gl‘ﬁglx hene 4

wherel n Rl are ined for formula ain R4
is |ocat etﬂeatmenh\ylﬂsap@gidt fyeicathyf trﬂ"H@mB@@'t@o%%(t@@Wéoqhﬂqm @wbl Q%ﬁl@@@ﬂ) 2CO2H,

Rs is hydé%ﬁﬂulal:ﬂx ﬁ) ﬁﬁ%iﬂﬂe &cﬁwgrtedrﬁ{t@)éb%péu Pof ﬁrﬁulgr(%g\%cl%) (attHeRHP-
Schenme 4 10Conp oun a (xxxii) e convert t o conpounds of
formul a (mtb(vq )swtable reagent such as 1,8- dlazablcyclo[540]undec-7 ene (DBU) in a

suitable solvent such as THF. Compounds of formula (xxiv) may be converted into a
15  suitable N-protected derivative (xxv) 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 (xxv) may
be converted into compounds of formula (xxvi) by treatment with a suitable cyanide
20 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 (xxvi) may be converted into compounds of formula (xxvii) by treatment with
hydroxylamine hydrochloride as for conversion (xii) to (xiii) in Scheme 1. Compounds
25  of formula (xxvii) may be converted into compounds of formula (xxviii) by treatment
with a carboxylic acid chloride of formula (xv) as described for conversion (xiii) to
(xvi) in Scheme 1. Compounds of formula (xxviii) may be converted into compounds
of formula (xxix) by treatment with a base such as aqueous sodium hydroxide in an
alcoholic solvent such as ethanol or methanol. Compounds of formula (xxix) where P
30 is BOC may be converted into certain compounds of formula (l) by treatment with

acid, typically trifluoroacetic acid or hydrochloric acid as described in Scheme 1.

One route which may be used to prepare compounds of formula (I) wherein B is
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for exanple by treatnent with a suitabl e reagent such as a net hoxynet hyl

di phenyl phosphi ne oxi de (xxxv) in the presence of a suitable base such as
| it hium awo=0ersppBbam de ([DA) in a suitable solvent suebTaP200806797D1 | owed
optionally by the addition of a base such as sodi um hydri de. Conpounds of
formul a (xxxvi) may be 15 converted into conpounds of formula (xxxvii) by
oxi dati on sing\E%;table nmet hods such as pyridi nium chl orochromate (PCC) in

a suitable Ruch as dichl oromet hane. Conpounds of fornula (xxxvii)
may be convefted to compounds of fornula (1) using the methods descri bed
for the c Si of conpounds of fornmula (xxvi) to certain conpounds of
formula (NR{n Schetre 2. 20 One route which may be used to prepare
conpounds  of f dPhul a (I') wherein Bis WD 2009/ 080730PCT/ EP2008/ 067972 (b)

is il ustgahataied iPSbRsEe 5 Wé?élﬁRn, n(ﬁg afsk deffied f&&oﬁr‘ﬁjlé (I?Qanfj%e forml a
(1) and the side chain R4 is |ocate t he 3-position of benzoxazepi ne

ring and $ide cbgip)Rxdepegateding tEeWBQBrPf ”F@ PENZOXRIAPINELIRG: R‘ifé% HW’PQ%d Pis a
prot ect i NghPIRPACH,),CHH, R Rkeal IRl ¥ndpad bdcin unds (e.g. Aldrich
where R=Me) o? Borﬁ%lag?XXXV|§?$¥%ay bgbconver?ed |n?gﬂ¥@npounds of formula
(XL) bY treatnent with compounds of formula (xxxix) where Pis a suitable
protecting group such as tbutyl oxy ggaekeny!l (BOC) [which nmay be prepared
using, for exanple the nmethod described in Journal of Or gnl % Chem stry
(1987), 52(12), 2361-4], under M tsunobu conditions u5|ng For" exanple
di i sopr opyl azgdlcarboxyIaMe DbAD) andkidatoh phe iy §gh|ne xR a suitable
sol vent su ol UrEftston Corfpol nAg of formura ( re Prepresents a
suitable p .Ng group sgk gsN- but yl oxy cak: on NeBOG) ,

Re CHZCSZR CH,CH,OH H,CHO

(xxxi) (xxxii)

As Scheme 2
NC Ow (xxvi) onwards R, /=N
(0]

(xxx)

NC 0 Hydrogenation » o
3 J - "
N R; P
R, P (CH,);CO,R R H
CH,CH=CHCO,R 2
? ? (xxxiv) (CH,),COH

(xxxiii)

10  Compounds of formula (xxx) where R, is hydrogen and R is alkyl (e.g. ethyl) and P is
a Protecting group (e.g. BOC), may be converted into compounds of formula (xxxi)
using a suitable reducing agent such as lithium borohydride in a suitable solvent
such as methanol. Compounds of formula (xxxi) may be converted into compounds
of formula (xxxii) by oxidation using suitable methods such as Swern oxidation. .

15  Compounds of formula (xxxii) may be converted into compounds of formula (xxxiii)
for example by treatment with a Wittig reagent (xix) such as
(carbethoxymethylene)triphenylphosphorane in  a suitable solvent such as
dichloromethane. Compounds of formula (xxxiii) may be converted into compounds
of formula (xxxiv) by hydrogenation using a suitable catalyst such as palladium.

20  Compounds of formula (xxxiv) may be converted into compounds of formula (xxxv)
using the methods described for the conversion of compounds of formula (xxvi) to

certain compounds of formula (1) in Scheme 2.
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5 may be converted into conpounds of formula (xLi) by treatnment with an
acid, typically 4-toluenesul phonic acid in a suitable solvent such as

met hanol .wQenpasose of fornula (xLi) nay be converted i RCO/EPOIDSO6TIAS Of
formula (xLii) by, for exanple, treatment with an appropriate acid such as
trifluoroacetic acid at roomtenperature, then heated at reflux in the
presence @ne sowevhighireayskesesesifotpreparg ﬁ@@DWdar@fffémaﬁdl)thﬁme@@llﬁabl e sol vent
such as t Iueqé Compounds of fornula (xLii) rmay be converted into

conmpounds F?iﬁgL(xLiii) by treatnment with an appropriate reducing

agent such ag boraylet THF conplex in a suitable solvent such as THF at a
suitable te ature such as at reflux. Conpounds of formula (xLiii) may be
converteddpa ected derivative (xLiv), where P represents a suitable
protecting g?oqp)such as t-butyloxy 15 carbonyl (BOO), for exanple by
treatment with bis(1, 1-di methyl ethyl) dicarbonate in the presence of a base

such as tEillbisHyledrs nq'éh?'ﬁe 4 Vﬁlﬁr?'ﬁ@eRs%ﬂWérﬁre gt dafingd far LAndadhenddie (Do) .

Conpoundssigé dHinMK,ais( Xddavad TRMhEE5-BOSINGT tof tthk NbéhBRaRPHAFingf afPrigrul a
(xLv) by treatnent with a suitabl e cyani de source such as zinc cyanide in

t he prft‘sse(r@é2 25104 BatsdlvgsagesyRris %'Ey't(%ﬂr @ﬁ?@i)@ﬁﬂﬁéﬁﬁlpﬁ%gm #HeUpal | adi um 20
(0) in a suitable solvent such as dinethyl formam de (DMF) at an el evated
tenperature such as 80 C. Conpounds of forrmula (xLv) rmay be converted into
conpounds of formula (xLvi) by tre@ChHeRE%ith hydroxyl ami ne hydrochl oride
and an appropriate base, such as sodi um bi car bonate,_io-a sol vent such as
met hanol Q¢ et hanol™ &t P%‘ﬁ' Wcevited eenperat ure suc 15) C 25Conpounds of
formula (X y be*Ebnvert ed ﬂ} RPOT N, (xLvii) by

t r eat ment ‘carbexyl i ¢ acigf ch{oré de of fornufa (KVM;@g%descrlbed in
Scheme 1 f8r chnyBrsion of conpounds@f-Cefemul a (Xiii)yk@ conmpounds of
formula (xvi). I?Eorrpounds of formul axtxLvii) may be converted i nt o conpounds
of formula (xL(W”? i) by oxidation with a suitable oxidising agent such as
Dess-Martin periodinone in a suitable solvent 30 such as dichl oronet hane.
Compounds of fornmul a viii) may be converted into conpounds of formula
(xLix), forsexarple Wy Areatment with a Wttig reagent (xix) such as

( car bet hox{TEHYTETE) Rr /) enyI phosphorane in a suitable solvent such as

di chl or onet hane. Cbnpou 7S fgrnula (xLix) may be converted into
conmpounds of formula (L) ogenation using a suitable catal yst such as
palladiumin a suitable 3 ght such as ethanol . Conmpounds of fornula (L)
may be converted into conpounds$éf-fornula (Li) by treatnent with a base
such as aqueous sodium hydroxide in an al coholic solvent such as et hanol
or net hanol. Conpounds of formula (Li) where, for exanple P is BOG nmay be

convefg edCbmb@uﬁcﬁréf&bﬂnlﬂ@mwﬁﬁh%y (bfe édhwgﬂt!éoam(d bor’ﬁp!odrfdgatif H@rﬁ{ulav\f(ixkav@Cl d,
typically trifluoroacetic acid %;{eproc oric acid describ in Scheme

1. 5 One %Gﬁ‘%’“%ﬁl@ﬁrmeﬁew'ﬁb%é“'ﬁ F%SSP@%B@&&JH@@%WFWWP%G’M)
wher ei n Bphc%p%el\loﬁ@e(@xxv) in the presence of a suitable base such as lithium

diisopropylamide (LDA) in a suitable solvent such as THF, followed optionally by the

addition of a base such as sodium hydride. Compounds of formula (xxxvi) may be
15  converted into compounds of formula (xxxvii) by oxidation using suitable methods
such as pyridinium chlorochromate (PCC) in a suitable solvent such as
dichloromethane. Compounds of formula (xxxvii) may be converted into compounds
of formula (1) using the methods described for the conversion of compounds of
formula (xxvi) to certain compounds of formula (l) in Scheme 2.
20

One route which may be used to prepare compounds of formula (I) wherein B is
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is illustrated in Schenme 6 wherein Rl, R2 and A are as defined for formula
(1) above, and the side chain R4 is located in the 3-position of the
benzoxazeponeowasatpoand i s 10represented by CO2H, R3 is irgaimpges/joocmnd P is a
protecting group. Scheme 6 15 Conpounds of formula (xLvii) may be converted
into conpounds of forrmula (Lii) by oxidation with a suitable oxidising

agent such_as ©Qhromumtrioxide in sulphuric acid in a suitable solvent
ne. ounds of fornula (Lii) where, for exanple P is BOC may

such as ace
be converted|into t£ertain conpounds of formula (1) by treatnent with a
20sui t abl cxd.-Nmpically trifluoroacetic acid or hydrochloric acid. Al
publicati o8 including but not linited to patents and patent applications,
cited in this éBbcification are herein incorporated by reference as if each

i ndi vi duajs jiRisbhicaah SeReE BavTRER IR, 1 RAbAY A2IE ab REfinddtdatovulandismatiesd to be
i ncorporated by 25reference herein as tho ly set forth. The follow ng

h ful
Prepar at i 9A8 &R Beatfplegied ndbe a3-gogitRn ;ﬁgetﬁﬁlrjg‘?rly@ﬁa@lp"@oﬁﬁ%u% IBf the
i nvent i on(cH AJY,eY Rats afoged! RMSalkP (e.§1 mbirgl) aR8 Fa8la protettd drbigs Ul

-mcrolitres

5
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The commercially available compounds (e.g. Aldrich where R=Me) of formula
(xxxviii) may be converted into compounds of formula (xL) by treatment with
compounds of formula (xxxix) where P is a suitable protecting group such as t-

butyloxy carbonyl (BOC) [which may be prepared using, for example the method

22



MeCN -acetonitrile MeOH -net hanol EtOH -ethanol 10Et 20 -diethyl ether
acetate DCM -di chl or onet hane DI AD -di i sopropyl
-1, 2- bi s(wet2bgdmsaipet hane 15DMF - N, N- di net hyl f or mam de PWRB®@P2008/067972
- di et hyl sul phoxi de EDAC - N- ( 3- Di net hyl am nopropyl)-N

- et hyl

hydrochl ori de EDC - N-(3-Di net hyl am nopropyl)-N et h¥l car bodi i m de

hydr ochl ofi¢sgebgmbdn Jonres- o Peganic dtiendgnopy1987N - &

t¢d.caPldfl ranger

Et OAC

azodi car boxyl ate DVE

- et hyl carbodi i m de

hydr ochl OM'itQ‘ﬁmo%Q"QﬁE{tlB@hsmg"Vd?ré%ébﬁtﬁfené%tobfc%%fod EfboxyREPT @R RAGPNOl  NCS

-N-chl orosucci nimd

10

15

20

25

30

35

trlphenylphosphlne in a suitable solvent such as toluene. Compounds of formula (xL)
where P represents a suitable protecting group such as t-butyloxy carbonyl (BOC),
may be converted into compounds of formula (xLi) by treatment with an acid, typically
4-toluenesulphonic acid in a suitable solvent such as methanol. Compounds of
formula (xLi) may be converted into compounds of formula (xLii) by, for example,
treatment with an appropriate acid such as trifluoroacetic acid at room temperature,
then heated at reflux in the presence of a suitable base such as triethylamine and a
suitable solvent such as toluene. Compounds of formula (xLii) may be converted into
compounds of formula (xLiii) by treatment with an appropriate reducing agent such as
borane-THF complex in a suitable solvent such as THF at a suitable temperature
such as at reflux. Compounds of formula (xLiii) may be converted to a protected
derivative (xLiv), 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 (xLiv) may be converted into
compounds of formula (xLv) 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 (xLv) may be converted into
compounds of formula (xLvi) 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 (xLvi) may be converted into compounds of formula (xLvii) by
treatment with a carboxylic acid chloride of formula (xv) as described in Scheme 1 for
conversion of compounds of formula (xiii) to compounds of formula (xvi). Compounds
of formula (xLvii) may be converted into compounds of formula (xvviii) by oxidation
with a suitable oxidising agent such as Dess-Martin periodinone in a suitable solvent
such as dichloromethane. Compounds of formula (xviii) may be converted into
compounds of formula (xLix), for example by treatment with a Wittig reagent (xix)
such as (carbethoxymethylene)triphenylphosphorane in a suitable solvent such as
dichloromethane. Compounds of formula (xLix) may be converted into compounds of
formula (L) by hydrogenation using a suitable catalyst such as palladium in a suitable
solvent such as ethanol. Compounds of formula (L) may be converted into

compounds of formula (Li) by treatment with a base such as aqueous sodium
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PyBOP - Benzotri azokt ykoxytri pyrrolidi nophosphoni um hexaf | uor ophosphate THF
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- degr ees WoI20080MP Mol ar H - proton 30s-singl et d -doubl @CTIEP2408i0p1922
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Chr omat ogr aphy Mass Spectronetry WD 2009/ 080730PCT/ EP2008/ 067972
hydroxide in an alcoholic solvent such as ethanol or methanol. Compounds of

formula (Li) where, for example P is BOC may be converted into certain compounds
of formula (I) by treatment with acid, typically trifluoroacetic acid or hydrochloric acid

as described in Scheme 1.

One route which may be used to prepare compounds of formula (I) wherein B is
O
NR,
(b)

is illustrated in Scheme 6 wherein Ry, R, and A are as defined for formula (1) above,

R}

and the side chain R4 is located in the 3-position of the benzoxazepine ring and is

10  represented by CO,H, R; is hydrogen, and P is a protecting group.

Scheme 6

Z ; R
;; R
o’ SN oxidation N Deprotection
\ P Q b Ny
N= N/ \N/ / O\
N = H
)_\ o § N o
OH
o] o) ﬂ
R o o 0

(xLvii) ’ (Lii) R,

15
Compounds of formula (xLvii) may be converted into compounds of formula (Lii) by
oxidation with a suitable oxidising agent such as chromium trioxide in sulphuric acid
in a suitable solvent such as acetone. Compounds of formula (Lii) where, for example
P is BOC may be converted into certain compounds of formula (I) by treatment with a

20  suitable acid, typically trifluoroacetic acid or hydrochloric acid.

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

25  reference herein as though fully set forth.

The following Preparations and Examples illustrate the preparation of compounds of

the invention.
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LG/ MS -Liquid Chromat ography Mass Spectrometry MS -mass spectronetry ES
-El ectrospray M+ -nmass ion + H+ S5MDAP -nass directed autonated preparative
| i quid chwormaedagomphy. sat. -saturated General chem strPCITEPRI08HO6VOT he

met hods descri bed bel ow are given for illustrative purposes, internediates
in the preparation of the exanples may not necessarily have been prepared
fromthe specific batches described. Preparation 'l 15 Phenyl net hyl

3 { 31( phepybrRidorexy] phenyl } propanoate A m xture of
3- (3- hydr oxyphenyl ) propanoi ¢ acid (Fl uorochem 12.46 g, 75 mml), potassium

carbonated(31.1 g, 228snmol ), and benzyl bromde (18.7 m, 158 mml) in DV
(120 M) s stlrreg”\g;atr £ C for 16 h. The m xture was cool ed to room 20
terrperatu di |l uted th ether (200 M) and water (400 m) and the aq

r e- extT ackéd with efH@éitres 100 nl ). The conbi ned organi cs were washed with
water (3 iﬂ 100 m), ﬂ{rl s(magnesi um sul phate) and evaporated to give an

al nost col ourl ess ol (?2 5 g) which was used without purification. 1H NWR
(CDC13) 5hle6d {2H, @963,’[0@”@4 (2H, t), 5.01 (2H, s), 5.11 (2H, s), 6.78-6.82

(3H m, Meéﬁ'—?' 43 ﬁ%gh'gnom :

EtOH - ethanol
10 Et,0- diethyl ether
EtOAcC — ethyl acetate
DCM — dichloromethane
DIAD - diisopropyl azodicarboxylate
DME - 1,2-bis(methyloxy)ethane
15 DMF - N,N-dimethylformamide
DMSO - dimethylsulphoxide
EDAC - N-(3-Dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride
EDC - N-(3-Dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride
EDCI - N-(3-Dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride
20 HOBT/HOBt — Hydroxybenzotriazole
IPA — isopropylalcohol
NCS - N-chlorosuccinimide
PyBOP — Benzotriazol-1-yl-oxytripyrrolidinophosphonium hexafluorophosphate
THF — tetrahydrofuran
25 dba- dibenzylidene acetone
RT - room temperature
°C- degrees Celsius
M — Molar
H- proton
30 s- singlet
d- doublet
t-— triplet
q- quartet
MHz — megahertz
35 MeOD- deuterated methanol
LCMS - Liquid Chromatography Mass Spectrometry
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25 Preparation 2 3-{3-[(Phenyl net hyl)oxy] phenyl } propanoi ¢ acid A

m xture of phenyl nethyl 3-{3-[(phenyl net hypoxy] phenyl | propanoate (26.5 g,
76 30nmolwoana/@M3agq sodi um hydroxide (115 m, 229 nmol PCIrrEP2aosan2 ( 250
m) was stirred at 60 C for 30 min then the ethanol evaporated. The residue
was diluted with water (200 m) and extracted with ether (2 x 150 m). The
aq phase WedSci di f Hadidhremaiooeephik®lass fieetkemetet ed with et her (250nml and

100mL) thgw the conpiped,&thplycxtracts were dried (magnesi um sul phate) and
evaporated to give a vﬁlgpt)e s@lreirg (19.6 g). mz (ES-) 255 [MH . Preparation

3  3-{3-[EPhenyl net higEyesoydphenyl } pr opanani de Et hyl chloroformate (8.08
m, 84 L)y was ad tse to a solution of 3-{3- 10

[(phenylmrrr@t yl ) oxy] g‘%gsrl%r?gWopanoi c acid (19.6 g, 76 mol) and

trietHyl aMDA® € 11. 7mabs digactechautpmpted prpparatse@ liglid chromatograppy.oduci ng a white
suspensi og,; The m xg g,%éé/(\ps stirred at -10 C for 15 min then amonia (120
m, 1830 nmol) was added 1 n one portion and allowed to warmto room
tenperature over 2 h. The THF was evaporated off and the aqueous suspension
extracted with DCM (200 m and 2 x 50

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

specific batches described.

Preparation 1
15  Phenylmethyl 3-{3-[(phenylmethyl)oxy]phenyl}propanoate

A mixture of 3-(3-hydroxyphenyl)propanoic acid (Fluorochem, 12.46 g, 75 mmol),
potassium carbonate (31.1 g, 225 mmol), and benzyl bromide (18.7 ml, 158 mmol) in
DMF (120 ml) was stirred at 65 °C for 16 h. The mixture was cooled to room

20  temperature, diluted with ether (200 ml) and water (400 ml) and the aqg re-extracted
with ether (100 ml). The combined organics were washed with water (3 x 100 ml),
dried (magnesium sulphate) and evaporated to give an almost colourless oil (26.5 g)
which was used without purification. '"H NMR (CDCls) § 2.68 (2H, 1), 2.94 (2H, t), 5.01
(2H, s), 5.11 (2H, s), 6.78-6.82 (3H, m), 7.17-7.43 (11H, m).

25

Preparation 2
3-{3-[(Phenylmethyl)oxy]phenyl}propanoic acid

A mixture of phenylmethyl 3-{3-[(phenylmethyl)oxy]phenyl}propanoate (26.5 g, 76
30 mmol) and 2M aq sodium hydroxide (115 ml, 229 mmol) in ethanol (250 ml) was

stirred at 60 °C for 30 min then the ethanol evaporated. The residue was diluted with

26



15 m ). The conbi ned organics were dried (nmagnesium sul phate), evaporated,
suspended in ether and filtered off to give a white solid (16.2 g). mz
(ES+) 256W§DNBidos073Pr epar ation 4 20( 3{3-[ ( Phenyl nmet hy pox pLphengosioptocpy pam ne
A solution of 3-{3-Rphenyl nmet hypoxy] phenyl } propanam de (16.13 g, 63.2 mmvl)
in THF (350 m) was added over 15 mn to a stirred solution of LiAIH4 (1M
sol uti on wateTEHO0 mi2 engrextractesl withetheu@oetShmhohhewa hhassovasrpidiiedawith ce bat h.

The ni xt upg ﬁo?%naff@{&aé%grw.ﬁfie%r %o%lféh? 200 ) BRROE e QNI eRkpd Lo 0 C

and quenc ed y care itron of water 5% aq so ydr oxi de
(4.8 m) exiolgavere dried (pagngsivin isulphaty) a@@ev:amratﬁ@to @V@amb@@phdw
filtered, pafal -di ssolved in DCM (200 m ), then washed with water
(100 m), ggﬁ}egé ?na sﬁ]Jm sul phate) and evaporated to give a waxy solid.
This vas partltloned bet ween et hyl acetate (200 ml) and 2M ag 30 sodi um

hydr oxi depfclpfatidn3 then filtered and separated. The organic phase was
dried (ma | phate) and evaporated to give a colourless oil (14.1
g). mz i(%zylpmwlmxy]m@wé}pa@pwrmdew hyl

4- 0x0- 4- [(3 { 3- Rphenyl net hypa Iphenyl } propyl ) am nol but anoate 5Met hyl
4- chl or o- 4- oxobut anoate (1. 5 5 mol) s added dropwi se to a stirred

Ethyl chloroformate (8.08 ml, 84 mmol) was added dropwise to a solution of 3-{3-

10  [(phenylmethyl)oxy]phenyl}propanoic acid (19.6 g, 76 mmol) and triethylamine (11.7
ml, 84 mmol) in THF (250 ml) at =10 °C producing a white suspension. The mixture
was stirred at =10 °C for 15 min then ammonia (120 ml, 1830 mmol) was added in
one portion and allowed to warm to room temperature over 2 h. The THF was
evaporated off and the agueous suspension extracted with DCM (200 ml and 2 x 50

15 ml). The combined organics were dried (magnesium sulphate), evaporated,
suspended in ether and filtered off to give a white solid (16.2 g). m/z (ES+) 256
[M+H]".

Preparation 4
20  (3-{3-[(Phenylmethyl)oxy]phenyl}propyl)amine

A solution of 3-{3-[(phenylmethyl)oxy]phenyl}propanamide (16.13 g, 63.2 mmol) in
THF (350 ml) was added over 15 min to a stirred solution of LiAlH, (1M solution in
THF, 126 ml, 126 mmol) under argon with cooling in an ice bath. The mixture was

25 then stirred at 65 °C for 2 h, before being cooled to 0 °C and quenched by careful
addition of water (4.8 ml), 15% aq sodium hydroxide (4.8 ml) and water (14.4 ml) all
with ice cooling. The mixture was filtered, evaporated, re-dissolved in DCM (200 ml),
then washed with water (100 ml), dried (magnesium sulphate) and evaporated to
give a waxy solid. This was partitioned between ethyl acetate (200 ml) and 2M aq

30  sodium hydroxide (150 ml), then filtered and separated. The organic phase was dried
(magnesium sulphate) and evaporated to give a colourless oil (14.1 g). m/z (ES+)
242 [M+H]".
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solution of (3-{3-[(phenyl net hypoxy] phenyl } propypam ne (2.41 g, 9.99 mmol)
and triethylamne (1.53 m, 11.0 mml) in DCM (30 mM) with ice bath

cool i ng. Wbeoowwosbsne was stirred for 30 m n then washedPairteEr2@islo6ry72
hydrochloric acid (30 m), dried (nmagnesi um sul phate), evaporated and
purified by flash chromat ography (ethyl 10acetate/iso-hexane, 1:1) to give
a gum which crystallised on scratching (1.91 g). miz (ES-'-) 356 [MH.
Prepar at i ﬁﬂe ration Met hyl

3-{7-[(ph )oxy] -2, 3, 4, 5-tetrahydro- 1H 2- benzazepi n- 1-

15yl } pr opMet 4-oxocH-i(B- -[mheovlrmthmlf)oxwdphwyl}pmpyl)amino]butanoate

4- 0x0-4-[ (3-{3-[ (phenyl net hypoxy] phenyl } pr opyl ) am no] butanoate (10.4 g,
29. 3 mmol ) and phosphorus o | ori de (8“9&/} 96 mol ) in MeCN (250 m)
was stirred at reflux under og for 6 hoursmhen cool ed and 20

evaporated. The residue was di ssobhad in nethanol (150 m ), cooled to 0 C

t hen sodi um borohydride (7.65 g, & nmol ) was added in portions over 25
mn and the mxture left to stand for 16 h. Water (600 m) was added, then
t he m&t uMethgk4-chloteed-owptiiaioEhé (12880g9.M0.amin@) was?éddﬂd)drofr\mee toaistimed

chr amat ool ARy Pabr Femangail BRUBRa BheonBBRk P B9 B Bl P i ve a

vi scous | irigtitylaorioevil.g3iml,(.@megnol LCNEM wmwumth)lce bsthccdofindridpamiaturen 7

wi t hout f j 4 [ ) 40 r

10 e Wt & Yy 20 FbRSh offsfied Sblavicey, bR SRE BL' D, Grica

met hy poxy{mdgngsidirb sulpbate),r evapdrase® Hndl- bmﬁmdzbwﬂash 2chramblogidphy e(ethyl
10  acetate/iso-hexane, 1:1) to give a gum which crystallised on scratching (1.91 g). m/z

(ES+) 356 [M+H]".

Preparation 6
Methyl 3-{7-[(phenylmethyl)oxy]-2,3,4,5-tetrahydro-1H-2-benzazepin-1-
15  yl}propanoate

NH
O

A solution of methyl 4-oxo-4-[(3-{3-[(phenylmethyl)oxy]phenyl}propyl)amino]

CO,Me

butanoate (10.4 g, 29.3 mmol) and phosphorus oxychloride (8.95 ml, 96 mmol) in
MeCN (250 ml) was stirred at reflux under argon for 2.5 hours then cooled and
20 evaporated. The residue was dissolved in methanol (150 ml), cooled to 0 °C then
sodium borohydride (7.65 g, 202 mmol) was added in portions over 25 min and the
mixture left to stand for 16 h. Water (600 ml) was added, then the mixture extracted
with DCM (200 ml and 2 x 75 ml). The combined organics were dried (magnesium
sulphate), evaporated and purified by flash chromatography (3% methanol in DCM,
25 then 10% methanol in DCM) to give a viscous light brown gum (4.2 g, LCMS: 62%
pure). Used in Preparation 7 without further purification. m/z (ES+) 340 [M+H]".

Preparation 7
1,1-Dimethylethyl 1-[3-(methyloxy)-3-oxopropyl]-7-[(phenylmethyl)oxy]-1,3,4,5-
30 tetrahydro-2H-2-benzazepine-2-carboxylate
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MeO, C BOC- anhydride (3.16 m, 13.6 nmol) was added to a sol ution of nethyl
3-{7-

[ (phenyl meOhge9ymsais)- 2, 3, 4, 5-t et rahydr o- 1H 2- benzazepi n- PCYIEPpoeosparscat e (4. 2
g, 12.4 mmol) and triethylamne (2.07 m, 14.9 mol) in DCM (50 m ) and
stirred at room 5 tenperature for 1 h. The reaction m xture was washed
wth water (50 m), dried (na i um sul phate), evaporated and purified by
fl ash chronmat ography twi ce (e acet ate/i so-hexane, 1:4) to give a
colourless gum (1.81 g). LCVS: 4%lof i rity remained. Used in Preparation
8 without further purification. mz S+) 440 [ MrH]t 10Preparation 8

1, 1- Di net hyl et hyl

7- hydr oxy-113- ( et hyl oxy) - 3- oxopropy11-{, ?/3)5}5 t et rahydr 02H- 2- benzazepi ne- 2
-carboxylate HO )\- Me02C A sol ution of 19 met hyl et hyl

143- (et hyl oxy) - 3- oxopr opy1] - 7- [ ( phen¥i’fret hypoxy] - 15

1,3 4,5-tgh taém@aﬁd@kbZa%nzweﬁh&%g%w&a@é&ltat@ $ofi0R & rOmefhy P37 ) i N

net hanol &) enat e continuous flow conditions at 50 C
Evapor at i tbyll%ylo%l? ae’%’@tr@hﬁﬁr@ﬂﬁ %@?”Zaﬁ?@n(‘E@PIOF@BQaFWﬁ] 9. Breparati on
9 201, 1- Piispt éWd ﬁkW|an%4§(ﬁ U?WYH@’QY%m%r)QKWI\WRBQ-ZFZand stirred at room

{Rtrifluoronethy | 1 ox 3,4,5-tetrahydro benzazepi ne- 2-
car boxy| a{egperature for 1 The reactlon mixture was Washed with water (50 mI) dried

(magnesium sulphate), evaporated and purified by flash chromatography twice (ethyl
acetate/iso-hexane, 1:4) to give a colourless gum (1.81 g). LCMS: 4% of impurity

remained. Used in Preparation 8 without further purification. m/z (ES+) 440 [M+H]".

10 Preparation 8
1,1-Dimethylethyl 7-hydroxy-1-[3-(methyloxy)-3-oxopropyl]-1,3,4,5-tetrahydro-
2H-2-benzazepine-2-carboxylate
HO

N
>//o
o ><
A solution of 1,1-dimethylethyl 1-[3-(methyloxy)-3-oxopropyl]-7-[(phenylmethyl)oxy]-

15 1,3.,4,5-tetrahydro-2H-2-benzazepine-2-carboxylate (0.088 g, 0.200 mmol) in

methanol (4 ml) was hydrogenated under continuous flow conditions at 50 °C.

MeO,C

Evaporation gave a colourless gum (55 mg). m/z (ES+) 350 [M+H]".

Preparation 9
20  1,1-Dimethylethyl 1-[3-(methyloxy)-3-oxopropyl]-7-
{[(trifluoromethyl)sulfonyl]oxy}-1,3,4,5-tetrahydro-2H-2-benzazepine-2-

carboxylate
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Me02C Tri fl uoronmet hanesul foni ¢ anhydride (0.041 m, 0.240 mml) was added
to a solution of 1 ,1-dinethylethyl

7- hydr oxyw@48e9(aset3ny| oxy) - 3- oxopropyl] - 1, 3, 4, 5-t et r ahy diPOTAIH2008/067972

2- benzazepi ne- 2- carboxyl ate (0.070 g, 0.200 mmol) in pyridine (2 m) and
stirred at 5 roomtenperature for 30 mn. Ether was added (40 ml), then the
m xture washed with 2Maq HCl (20 nl), water (20 m), dried (nmagnesium

sul phate) and evaporated to giorg=a pal e yellow gum (95 ng). mz (ES-'-) 482
[ MMH|t Preparation 10 101,1 -Do
7-cyano-113- (et hyl oxy) - 3- oxopr op 1,3)4,5-tetrahydro-2H

2- benzazepi ne- 2- car boxyl at e Ve i xture of 1 ,1-dinethylethyl

1[ 3- (et hyl oxy) 3- oxopropyl]-7- {[(trl hyl )

sul fonyl Joxy) -1, 3, 4, 5-t et r ahydr o- 2H 2- Behz pi ne- 2- car boxyl ate (1.8 g,
3.74 mmol ), 15 Zi nc cyani de (0.878 d¢%°:7.48 mmol) and

ves oti s MBS ERGTRINE ShRRIaB I0 93k tnl: 0% himd) S a8 Rtk Sl Sior e

and di | ut efd 1vi- duhwemnamyl e‘i-hydirom;ce{[a(reet(n@lﬁxym expn)pyl[The 4 Grigaahydre-ager was

washed with water nesi um sul phat e fied by
(' ach. chr oL SyeRaRy- bRy 0 &' BB RERANE DA ByR o MBS Fbur ess
gum 20 60&onmgiempetatureES+)0 Bs0O EltH‘fAfM]a's added (40 ml), then the mixture washed with

2M aq HCI (20 ml), water (20 ml), dried (magnesium sulphate) and evaporated to

give a pale yellow gum (95 mg). m/z (ES+) 482 [M+H]".

Preparation 10

10  1,1-Dimethylethyl 7-cyano-1-[3-(methyloxy)-3-oxopropyl]-1,3,4,5-tetrahydro-2H-
2-benzazepine-2-carboxylate

NC

N)/o
PN
MeO,C
A mixture of 1,1-dimethylethyl 1-[3-(methyloxy)-3-oxopropyl]-7-{[(trifluoromethyl)
sulfonylloxy}-1,3,4,5-tetrahydro-2H-2-benzazepine-2-carboxylate (1.8 g, 3.74 mmol),
15  zinc cyanide (0.878 g, 7.48 mmol) and tetrakis(triphenylphosphine)palladium (0.864
g, 0.748 mmol) in DMF (15 ml) was stirred at 90 °C under argon for 18 h then cooled
to room temperature and diluted with water/ethyl acetate (60 ml each). The organic
layer was washed with water (3 x 20 ml), dried (magnesium sulphate), and purified
by flash chromatography (ethyl acetate/iso-hexane, 1:3) to give a colourless gum
20 (608 mg). m/z (ES+) 359 [M+H]".

Preparation 11

1,1-Dimethylethyl 7-[(hydroxyamino)(imino)methyl]-1-[3-(methyloxy)-3-
oxopropyl]-1,3,4,5-tetrahydro-2H-2-benzazepine-2-carboxylate
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Preparation 11 1,1 -D nethyl ethyl

7- Rhydr oxyam no)(| m no) met hyl ] - 143- (net hyl oxy) - 3- oxopropyll-1

, 3, 4, 5-t ewoahgd 830 2H- 2- be nzazep i ne-2-carboxyl ate ReOEB20R8/060Ur e of
1 1-di nmet hyl et hyl 7-cyano- 1-[ 3- (et hyl oxy) - 3- oxopropyl]-1, 3, 4, 5-
tetrahydro 2H 2- benzazepi ne- 2- car boxyl ate (0.072 g, 0.201 mmol),

hydr oxyl ami ne hydrochl oride (0.Q2% g, 0.402 nmol), and sodi um bi car bonat e
(0.067 g, 0.804 nmol) 5 in ethafol was stirred at 60 C for 3 h then
|l eft at roomtenperature forug
m xture washed with water (50 m)
evaporated to give a col ourless gum (
[ MMH] . 10Preparation 12 1, 1-Di net hyl
7-(5-{3-chl oro-4-[(1-nethyl et hyl)oxy] ph ﬁyl} 2, 4- oxadi azol -

3-y1) - 143- ( met hyl oxy) - 3- oxopr opyl ] - yed,c4, 5- tetrahydro 2H- 2- benzazepi ne- 2-
carboxylate 15A m xture of 1,1-dinethyleth

7- Rhydr oxfanmiéyei fno) ﬂrétnl*glhy'etmﬂ[ 37@M@1%%[%W9thﬁoxy) 3-oxopropyl]-1,3,4,5-

0X0pr0py'i|etréhy?dr 4251‘?8%2%'%&59'2%3?@0 %'Ehzzfgg’@ifbe BorERRsY | B r><g mife 9, 1. 46

mol ), 3-chloro-4-] ypoxy| b ol ¢ "acid (Paragos Product, 0.344

g, 1.60 rrh)tﬂFQCh'CED@( @2§@70d021nr69|) rﬁfdl%odwmblp@pnqt@ (048 g,%%mmﬂbl) in
DVF (& ml ), dRshorid ﬁﬂﬁﬁasagt.rréaoépéoe«@ﬁ;r%tw%nf@ﬁ albo fémdebﬁnre%%@ﬂ at 120 C

for 3 h. The reaction was cooled to roomtenperature and luted with

et hyl aceFtyepcaiater(4Q 8u) wes @ﬂdﬁq angfee Uwgwm\&a%ﬁa%twgev\/é@h@@ diiech

sat ur at ed(AgEoN SN PIREGIRIE0 S SBYISIHHRS oimdB0 g, LANEB 9 | ed
(magnesi um sul phate), evaporated and purified by chr' omat ogr aphy
(et hyl ace4rgi- @?/Zélésﬁe'i@@r{MEHi 3) to give a white foam (515 nmg). m z (ES+)
570 [ M+H . 25

i ed /(magnesi um sul phat e) and
T‘?/ oJLCVB: 81%pure). mz (ES+) 392
h

10  Preparation 12
1,1-Dimethylethyl 7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-
3-yl)-1-[3-(methyloxy)-3-oxopropyl]-1,3,4,5-tetrahydro-2H-2-benzazepine-2-

E b\( 7/&:(\6

O—N

carboxylate

15 A mixture of 1,1-dimethylethyl 7-[(hydroxyamino)(imino)methyl]-1-[3-(methyloxy)-3-
oxopropyl]-1,3,4,5-tetrahydro-2H-2-benzazepine-2-carboxylate (0.57 g, 1.46 mmol),
3-chloro-4-[(1-methylethyl)oxy]benzoic acid (Paragos Product, 0.344 g, 1.60 mmol),
EDC (0.307 g, 1.60 mmol) and HOBt (0.245 g, 1.60 mmol) in DMF (8 ml) was stirred
at room temperature for 20 min, then heated at 120 °C for 3 h. The reaction was

20  cooled to room temperature and diluted with ethyl acetate/water (80 ml each). The
organic phase was washed with saturated agqueous sodium bicarbonate and water (3
x 20 ml), then dried (magnesium sulphate), evaporated and purified by flash
chromatography (ethyl acetate/iso-hexane, 1:3) to give a white foam (515 mg). m/z
(ES+) 570 [M+H]".

25

Preparation 13
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Preparation 13 3-(7-(5-{3-C h | oro-4-[(1-nmethyl ethypoxy]p he nyl}-1,2,
4-oxad i azol-3-yl)-2-{[(1,1- di nethyl ethypoxy]carbonyl}-2,3, 4,5

-t et rahydwo-2004/@e13enzazepi n- 1-yl ) propanoi ¢ acid 52M aqPsodireensioy™roxi de
(0.5 M, 1.0 mol) was added to a solution of 1,1- dinethylethyl

7-(5-{3-chl oro-4- E(l nethylethygexy]phenyl -1, 2, 4- oxadi azol - 3-y1) - 143-
(et hyl ox§X7-65-6<6plaspyi-( 1-methylethyl)oxylpheay -12714-2’%@'#29'2%&5012&[(2 ar boxyl at e

(0.090 g, di%é'tﬁ{ll I%xyﬁa%mta Eflt Fo-g L -Bé’ﬁ‘zﬁ&pfn‘-)ﬂm%ﬂgﬁ%ﬁzt ure for

17 h. The m xture was eva reS| ue partitio et ween wat er
and et heracilhen acidified 10with 2M aq HCl. The organi ¢ phase was dried
(magne5| um sul phate) and eva orated to giye a white foam (86 ng). mz
(ES-'-) 556 [MF1-]4. Prep ygwg-r

L

317-(5-{3-chloro-4-L(1-nethy
152, 3, 4, 5-t et rahydro- 1H 2- ben i > phepanoat e Trifl uoroacetic
acid (1 m, 12.98 muol) vvas added -6 a sol uti offof 1, 1-di net hyl et hyl

7-(5- 4-1(1- h d 1-[ 3- t
L (545 el SNy A PR i Bt Riach AR il L3
(0.10 g, dxm]e?rﬁjlemyjl Y- (24{)3-(:!110&)@#[((1 lneﬂwylemyk)bwlphenya}aham oxndmzbéﬁw%a[ﬁure for

30 m d hed
SRR RN S T I T A
to give ag C(]Dh@)m'rm&)sm ethuemio( (AImbrg)hd stldred atESom-tpmp@atrdifor- 1 h. The mixture

was evaporated and the residue partitioned between water and ether, then acidified

, 4- oxadi azol - 3-y1) -

10  with 2M aqg HCI. The organic phase was dried (magnesium sulphate) and evaporated
to give a white foam (86 mg). m/z (ES+) 556 [M+H]".

Preparation 14
Methyl 3-[7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-
15  2,3,4,5-tetrahydro-1H-2-benzazepin-1-yl]propanoate

NH

\( Cl
N

—
Trifluoroacetic acid (1 ml, 12.98 mmol) was added to a solution of 1,1-dimethylethyl
7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1-[3-(methyloxy)-3-
oxopropyl]-1,3,4,5-tetrahydro-2H-2-benzazepine-2-carboxylate (0.10 g, 0.175 mmol)

20 in DCM (1 ml) and stirred at room temperature for 30 min. The solution was
evaporated, re-dissolved in ether (30 ml), washed with 1M aq potassium carbonate,
dried (magnesium sulphate) and evaporated to give a colourless gum (71 mg). m/z
(ES+) 470 [M+H]".

25 Preparation 15

1,1-Dimethylethyl 4-[({4-bromo-2-[(methyloxy)carbonyl]phenyl} oxy)methyl]-
2,2-dimethyl-1,3-oxazolidine-3-carboxylate
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25Preparation 15 1, 1-D nethyl et hyl

4[ ({4- br ono- 2- [ (et hyl oxy) car bonyl ] phenyl } oxy) net hy1] -

2, 2- di metWwolodo/Boemrazol i di ne- 3- car boxyl at e DI AD ( 6. 40 Prir/EP3®@S8@61D| ) was
added to a solution of 1,1-dinethylethyl 4- (hyd roxymethyl )-2 ,2-d

met hyl-1, 3-oxazol id i n e-3-ca rboxylate (6.92 g, 29.9 muol), nethyl

5- br ono- 2- hydr oxybenzoate (6.91 g, 29.9 ) and tri phenyl phosphi ne 5
(8.63 g, 32.9 nmmol) in toluene (70 m h™~t he m xture stirred at 80 C for

18 h. The solution was cool ed, ey rated/ﬁm@ purified by flash
chromat ography (ethyl acetate/is P, Q1:9) to give a colourless oi
(7.56 g). mz (ES+) 344 and 346s(1:1, [ M 00] +). 1OPreparation 16 Methyl

5-brono-2-([2-({[ (1, 1-di et hyl et hypoxy] car bonyl }am no) - 3-
hydr oxypr DD i (649} henB3o®t enrhdl) WAL Maded otoaa ssdlutionoaf of, 1-Hindetaylam@ylhyl et hyl

et or T D ekt TR 2 SRR o e ca Bt aBe 692594 299 Mol ) i n
{Tﬁteh?nml (ngmyl :ﬂbrog«@i ﬁﬂﬂﬂbﬁgﬁ@hwqeﬁfg@; g?chmedlﬂ1qﬂ@.tiiiﬁrlugmyildaoé&immol ) and
oot ol 680 & ISk TR W e St St oot 28 py e

acet at e/|§@utttmxme c@oley, b@a;gjra/tedaami)lpmﬂdﬂécﬁstﬁ/ Yliasic ashsordatoglaphp Sethyl N z

(ESH) 404, and A% ddnd: 10Vidlhe a colourtess oil (7.56 g). miz (Es+) 344 and 346

(1:1, [M+H-100]").

10  Preparation 16
Methyl 5-bromo-2-{[2-({[(1,1-dimethylethyl)oxy]carbonyl}amino) -3-
hydroxypropyl]loxy}benzoate
\/EOH

CO,Me
Br )V

To a solution of 1,1-dimethylethyl 4-[({4-bromo-2-[(methyloxy)carbonyl]phenyl}oxy)

15  methyl]-2,2-dimethyl-1,3-oxazolidine-3-carboxylate (7.54g, 17.0 mmol) in methanol
(100 ml) was added p-toluenesulfonic acid (0.10 g, 0.53 mmol) and the mixture
stirred at room temperature for 16 h. The solution was evaporated to dryness and
purified by flash chromatography (ethyl acetate/iso-hexane, 2:3) to give a colourless
viscous oil (5.55 g). m/z (ES+) 404 and 406 (1:1, [M+H]").

20

Preparation 17

7-Bromo-3-(hydroxymethyl)-3,4-dihydro-1,4-benzoxazepin-5(2H)-one
(o]

Br\d\m
o)_\OH

Methyl 5-bromo-2-{[2-({[(1,1-dimethylethyl)oxy]carbonyl}amino)-3-hydroxypropyl]oxy}
25 benzoate (5.52 g, 13.7 mmol) was dissolved in DCM (15 ml) and TFA (15 ml, 195

mmol) and stirred at room temperature for 1 h. The solution was evaporated, then

the residue re-dissolved in toluene (60 ml) and triethylamine (8 ml, 57.4 mmol) before
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20 Preparation 17

7- Brono- 3- (hydroxynet hyl ) - 3, 4-di hydro-1, 4- benzoxazepi n-5(2H)-one OH 0O

Met hyl WO 2009/080730 PCT/EP2008/067972
S-bromo-2-{[2-({[ (1, 1-di met hyl et hyl ) oxy] car bonyl } am no) - 3- hydr oxypr opy| ] oxy
| 25 benzoate (5.52 g, 13.7 mml) was dissolved in DCM (15 nl) and TEA (15
m, 195 nbg&ing haatgd st reflisdoraz hr boenmixiHiserag ayapofaied 1o fdryngsfe re-disgelverth was
evapor at e u N0

1 ot hyl o SPREARE (LGP Sichfed AR HBE 20D SHERFopesim OPHR) 1 he
m xture ward exapomted. éfd1etr@8Idu6;/M/@s§ISS¢>@e@|irs%MlamaomﬂIremﬁmanalc(éﬁmlbarqdioo m),
washed w étnr aLel &%Otemrf)e aMQIfe' 4 é”@é&@e%\)é }:) h@oe?%‘ﬂ%nwa&mﬂ%?d The

resi due was sso ammoni a 1'n net ano and stirred at room
t enperdat uewometogmpiay8-S7Emaihansltin G Nngpve s Wlnltez:%q idda 7bw)fmaghS+) 272

5chromat o (B1o%yfet hanol in DCM) gave a white solid (2.71 g). mz
(ESH) 2729'51(51‘%*.&/2(71 13([ M,f?[ M+H] ). Preparation 18

(7-Brono-2, 3, 4, 5- tetrahydro 1, 4- benzoxazepi n- 3-yl ) net hanol 10 1M Bor ane- THF
conpl ex ipre Fad P18 rri 26 0 mmol ) was added to a suspension of

7- brono- 3 t hy 4- di hY)dro 1, 4- benzoxazepi n-5(2H)-one (2.36 g,

8. 67 nmol §7-Brone42, 3($5ﬁetya*mt10t1h4e anzaxazepinckydmethanokf | ux for 5 h, then
cooled to roomtenperature. A 5M aq HC solution (50 m) was added and t he
m xture heated at 15 reflux foP™ cooled to room tenperature.

Evapor at| on and azeotropic distil ) esi dual solvent wth ethanol
(100 left a residue that was reédi sol ved® n ethanol (100 m) and

t t hyl . ficat by flash
CLIrgrra%logiWA;hﬂ/é STHR SRRl | R ERD e 0 apdines grothias prmensigaof

o i e b st G500 o 7, i
(ragnes: oS Bt Ahaend B5or aas heatcq s coliboflr bav dBiT 8006 shiagf 1y »
(ES+) 258tenipdratote. (AL5M, ad MeHkbiutio®P(spaRivh©Radd&d and the mixture heated at

15 reflux for 1 h, then cooled to room temperature. Evaporation and azeotropic

distillation of residual solvent with ethanol (100 ml) left a residue that was redissolved
in ethanol (100 ml) and triethylamine (20 ml), then concentrated again. Purification by
flash chromatography (5% methanol in DCM) gave a crude product that was
partitioned between ethyl acetate (300 ml) and water (100 ml). This mixture was
20  basified with 2M aq sodium hydroxide, then the organics dried (magnesium sulphate)
and evaporated to give a white solid (1.93 g). m/z (ES+) 258 and 260 (1:1, [M+H]").

Preparation 19

1,1-Dimethylethyl 7-bromo-3-(hydroxymethyl)-2,3-dihydro-1,4-benzoxazepine-

25  4(5H)-carboxylate
«
e
Br\@\N
A mixture of (7-bromo-2,3,4,5-tetrahydro-1,4-benzoxazepin-3-yl)methanol (1.93 g,
7.48 mmol) and BOC-anhydride (2.08 ml, 8.97 mmol) in THF (30 ml) and saturated

aq sodium bicarbonate (30 ml) was stirred at room temperature for 2 h. The mixture

30  was diluted with ethyl acetate (100 ml), washed with water (50 ml), dried (magnesium
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1, 1- Di et hyl et hyl 7-brono- 3- (hydr oxymnet hyl ) -2, 3-di hydr o- 1, 4- benzoxazepi ne25
4(5H) - car boxyl ate A m xture of

(7- br ono-wO2pev/Bet3et r ahydr o- 1, 4- benzoxazepi n- 3-yl ) met hamror/EP2008867972 7. 48
mmol ) and BOC-anhydride (2.08 m, 8.97 mmol) in THF (30 m) and saturated

ag sodi um bi carbonate (30 m) was stirred at roomtenperature for 2 h. The
m xt ur e 38WpRate) | evaearalgd lendt Pyrifiedcly dlash (amometoprapisety! vicetatelisoer (50

drie yely i1e _ h
chr orrat ogﬁ%)%ﬁeg%gﬂwea\g@teg{@}j?z‘gﬁgZane(eéep%@?%dgél@le(ﬁ\ﬂhﬂwgysﬂqoﬁ (2.36 9).
mz (ES-'-) 258 and 260 (1:1, [MFH100]). Preparation 20 51,1-Di

nmet hyI et hWe LSty fbo 3-(hyd roxyneth yl)-2,3-d i hyd ro-1, 4- benzoxazepi
ne- 4(5

Ari xt o eof 1;Dimgit Hiyl étcong-3hydipxymetiyyli-8:3ydiby dnp-1:4-bengpxazepinet , 4-
benzoxazep c%(tgﬂ%ﬂaﬁé‘r boxylate (2.05 g, 5.72 mml), zinc cyanide (1.34 g,
11.5 10 m’? etraki s(tri phenyl phosphi ne) pal | adi um (0.992 g, 0.858
mmol) in DM (20 m) was stirred at 80 un argon for 3 h. The m xture
was cooled, diluted with ethyl acetat e/ 50 ml each) and the |ayers

separated. The organic phase wes washe d Ch water (3 x 30 m), dried
(magnesi um sul phat e), evapora og~ aRgl u ified by flash chromat ography
(ethyl acetate/iso-hexane, 1:1) of ve |te solid (1.43 g).

A mixture of 1,1-dimethylethyl 7-bromo-3-(hydroxymethyl)-2,3-dihydro-1,4-

benzoxazepine-4(5H)-carboxylate (2.05 g, 5.72 mmol), zinc cyanide (1.34 g, 11.5
10  mmol) and tetrakis(triphenylphosphine)palladium (0.992 g, 0.858 mmol) in DMF (20

ml) was stirred at 80 °C under argon for 3 h. The mixture was cooled, diluted with

ethyl acetate/water (150 ml each) and the layers separated. The organic phase was

washed with water (3 x 30 ml), dried (magnesium sulphate), evaporated and purified

by flash chromatography (ethyl acetate/iso-hexane, 1:1) to give a white solid (1.43 g).
15 m/z (ES+) 205 [M+H-100]".

Preparation 21
1,1-Dimethylethyl 7-[(hydroxyamino)(imino)methyl]-3-(hydroxymethyl)-2,3-
dihydro-1,4-benzoxazepine-4(5H)-carboxylate

NOH >~o>4

20
A mixture of 1,1-dimethylethyl 7-cyano-3-(hydroxymethyl)-2,3-dihydro-1,4-benzox-
azepine-4(5H)-carboxylate (1.43 g, 4.70 mmol), hydroxylamine hydrochloride (0.653
g, 9.40 mmol) and sodium bicarbonate (1.974 g, 23.5 mmol) in ethanol (20 ml) was
stirred at 50 °C for 15 h then cooled and diluted with ethyl acetate/water (100 ml

25 each). The aqueous was re-extracted with ethyl acetate (50 ml), then the combined
organics dried (magnesium sulphate) and evaporated to give a white foam (1.60 g).
m/z (ES+) 338 [M+H]".

Preparation 22
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15mz (ES+) 205 [ M+tH 100] +. Preparation 21 1,1-D nethyl et hyl

7- Rhydr oxyam no) (i m no) net hyl1- 3- (hydr oxynet hyl ) -2, 3- di

hydr o- 1, 4Wben®msawepi ne- 4(5H) - car boxyl ate 20 A m xt BCe/EPR008/067972
1, 1- di met hyl et hyl

7-cyano- 3- (%dr oxynet h % 3-di hydr o-1, 4- benzoxazepi ne-4 car boxyl at e
(1.43 g, &1 lythyhéd -&&yhmﬂe[(‘rrymtbxdmwl)pmpbenﬂm ?gi-osadl@ﬂnhml) and

sodi um bi §3PRIRUFo A9 I H iﬂﬁ,@@h stirred at
50 C for 1§)h ?ﬁgno cy(:l).%?%eg)a#dag}ylaut e’g e Iaxg yl et at‘e@mﬁé (100 M 25
each). The aqueous was re-extracted W|th et hyl & cet>§e (50 m), then the

rated to give a white
foam (1.60 g). mz (ES'- Prear 22 1, 1-Di met hyl et hyl

| .
7-(5-{3-chloro-4-[(1-nmethyle ) 4- oxadi azol -
3-y1) - 3- (hydroxynet hyl ) -2, 3- di hydro 1, 4 ) jhne 4(5H) - carboxylate A
m xture of 1,1-dinethylet hy?
7- Rhydr oxyani no) ( 0 drox
54 by amge L AR TR, MRS IR (Y o pmeted § (ngrommstiapy
3-chl @ o- 2;3- o[nt(yﬁmsmmkbdreb;kazle))mmyﬂ(ﬁe)qmb@(yam d1.6Pag.,a¢@$ rPmotjuBichlatod12 g,
4. 71 mmol 794 .5.18 1) a ,994 ¢,-.5.18 in DMF
(20"t - wlit ey biokybeSiait it P aeied Haiio WA Sndr hatveli BPBi00 C for
5 h. The (0.2%4ug.e5.0\&snrealphed EDdl {0U@S=idg.vé. 1 & metdly In BRIEL (@0 enlf a6 rslijred Bhen
washed W|th ter .sat ur at 1 bIC rhonat e | ution
and vt o 107 Britsraihe toled P B RoRaR g0, BrPCSh T BRI BIER ol
chr omat ogdlaméWW(tBtthWI aaetatea(‘ES’Onﬁp-tHrmrxwaeheMEutIS&)at@“a(\mOanl\)\/mattleramdl ag (673
‘[H z goElJr% b?c%gbc{n%ekg()lution and water (3 x 50 ml). Evaporation then purification by
flash chromatography (ethyl acetate/iso-hexane, 45:55) gave a white solid (673 mg).
m/z (ES+) 516 [M+H]".

Preparation 23
15 7-(5-{3-Chloro-4-[(1-methylethyl)oxy]lphenyl}-1,2,4-oxadiazol-3-yl)-4-{[(1,1-
dimethylethyl)oxy]carbonyl}-2,3,4,5-tetrahydro-1,4-benzoxazepine-3-carboxylic

acid

L~ S
Do

Jones reagent [prepared from chromium trioxide (0.213 g, 2.13 mmol) and sulphuric
20  acid (184 pl, 3.45 mmol) made up to 0.8 ml with water], was added to an ice cooled
solution of 1,1-dimethylethyl 7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-
oxadiazol-3-yl)-3-(hydroxymethyl)-2,3-dihydro-1,4-benzoxazepine-4(5H)-carboxylate
(0.103 g, 0.2 mmol) in acetone (4 ml) and the resulting mixture stirred in ice for 2 h.
IPA (0.5 ml) was added, followed by water (20 ml) and ethyl acetate (40 ml). The
25 organic phase was dried (magnesium sulphate), evaporated and purified by flash
chromatography (ethyl acetate/iso-hexane, 1:1 then 1% acetic acid in ethyl
acetate/iso-hexane, 1:1) gave a white solid (72 mg). m/z (ES+) 530 [M+H]".

Preparation 24
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Preparation 23

157- (5{3-Chl oro-4-[ (1-net hyl et hypoxy] phenyl}-1, 2, 4- oxadi azol - 3-y0-4-{[ (1, 1-
di et hyl evbyepaoxog)sar bony1} - 2, 3, 4, 5-t et rahydr o- 1, 4- benzorazap2e08/0879¢ar boxyl i
c acid Jones reagent [prepared from chrom umtrioxi de (0.213 g, 2.13 mmol)
and sul phuric 20 acid (184 pl, 3.45 mol) nmade up to 0.8 M wth water],

was added? t1cDIm¢tmdetfwb 1(@1&3'§b|QHP140[|61 OTethy'&ﬂ‘M)ﬁiéY]WP@Y'le 4-oxadiazol-
7-(5-{3-c

oxadi azol §| o4n{y} %?3@ E)‘ %'lr?gi Eﬁ%ﬁg)@ﬁ?ﬁi %iés}&-cgrb%xglnazt%xazepl ne

4(5H) - carboxyl ate (0. 1 .2 mmol ) in acetope ( ) and the resulting

m xture stlrredlnlcef | PRO.5 M) was d, followed by water
(20 mM) and ethyl acetate —QTHe 2 ga c phase was dried
(magnesi um sul phate), evapor an p ash chr omat ogr aphy

/1 then :

(et hyl acetate/iso-hexane, 1% aced 7% in ethyl
acet ate/i so-hexane, 1:1) gave a white solid 972 n z (ES+) 530 [ M+H] .

Prepar at i gBs@fhartih. deridafBhBYetrY, 0.300 mmoI Was added to a. solution of 1,1-
7-(5-{3-chloro-4-[(1- rretgl et hyl Y oxy] pheny1} 2, 4- oxadi azol 3- 3;&3 3-fornyl-

2, 3- dlﬁydﬁ'meihyiﬁt@énzolcé’% piHerozt- W%W@Bﬂiﬂxﬂp@ew‘}d@)@m%@' -8i n
gle:ria?ﬂ;llr‘g?ﬁfd&%r%gt?lng BeiB0foMMRbin MR8, AL 5HY-carbdR stk 0185 4, T.3®
7-(5-{3- CWIW)OML[QM (Pe My lUBEery BESEP] pRE e ) resulting ek SHEed 3aty oons.

(hydr OXY”%HBélratUr% \%rd’! 'HY@KQ\?I %36-R6 e 8d&R, Rttt hmigard @s¥hed Rith G 155 9,

0.30 mmmol ) é under ar)gon and the resulting m xture stirred at
room tenpﬁ“att%‘r@ sp pmlthwsuldwe((%e i Sptukaied agdedium biggrberaie kg mir Ehdvashed
Wi th f Sobly bhl@Bbr%fse%@éi' died hhé@#gsl?lhﬁ%@lpﬁgteg)e\ﬁaﬂo@?é&éﬁd it 5}9’%\&“”

bi car bonat € he 10 organi ¢ phase was dried (magnesium sul phate),
evapor at e@thWGtO@(ﬁﬂhM(éﬂ‘yb?th@tﬁ '&?ﬁaﬁﬁa? Syfaphg a evmywhigle weatteiuraied hexane,

2:3) 1O Givkfethel W i SRIZMESR to leave a white solid
(136 ) ey (eEtgjbmlg hM@§oIFd Fgrg%g@g“/g\rfgfes ) 1@,

Preparation 25

15  1,1-Dimethylethyl 7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-
3-yI)-3-[(1E)-3-(ethyloxy)-3-ox0-1-propen-1-yl]-2,3-dihydro-1,4-benzoxazepine-
4(5H)-carboxylate

< (]
A )xm

A mixture of 1,1-dimethylethyl 7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-
20  oxadiazol-3-yl)-3-formyl-2,3-dihydro-1,4-benzoxazepine-4(5H)-carboxylate (0.136 g,
0.265 mmol) and ethyl (triphenyl-15-phosphanylidene)acetate (0.101 g, 0.291 mmol)
in THF (4 ml) was stirred at 40 °C under argon for 1 h. Evaporation and purification
by flash chromatography (ethyl acetate/iso-hexane, 1:4) gave a colourless gum (109
mg). m/z (ES+) 584 [M+H]".
25
Preparation 26
1,1-Dimethylethyl 7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-
3-yl)-3-[3-(ethyloxy)-3-oxopropyl]-2,3-dihydro-1,4-benzoxazepine-4(5H)-

carboxylate
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151, 1- Di et hyl et hyl

7-(5-{3-chloro-4-[(1-met hyl et hypoxy] pheny1}-1, 2, 4- oxadi azol -

3-yl) - 3- [WOBpesds(Bvhyl oxy) - 3- oxo- 1- propen- 1-y1] -2, 3-di PCT/EP2008/067972

hydr o- 1, 4- benzoxazepi ne4(5H) - car boxyl ate CO2Et A m xture of

1, 1-di et hyl et hyl 7-(5-{3-chloro-4-[(1-nethylethyl)oxy]phenyl}-1,2,4- 20
oxadi azol - 3-yl1)-3-fornyl-2, 3-di hydr o- 1, 4- benzox pi ne 4(5H)-car boxyl ate

(0.136 g, 0.265 nmol) and{et hyt(tphenyl- 15}.p osphanyl i dene) acet at e
(0.101 g, 0.291 nmol) in Tk @ fTHked at 40 C under argon for 1
h. Evaporation and purification by fla hr ogr aphy (et hyl

acet ate/ i so-hexane, 1:4) gav® a col our N&ssoglm ((10%%ng). m z (ES+) 584
MtH| t 25,P ti 2 = Di | et hyl
o (32 chl MR (4 Ml MBIV b ol PRl e siadiondeh o 24as- (et hy!

oXxYy) - 3- oxoxadtgrytd-yD-33{ th )3 @thoddxy i3 aeodepragap il 1y§-243-8iHy drocia4-bexadxat e

Cl0-CO Et _A sol pution_ of 1-dj hyl et hy .

7 (5 {3 PTG Ao ReplesE B ) el 1mehy i, ethanol (20 mi) was

oxadi & ol hghydenaled (itkc)103: Petty0.03¢ )g; B-2820minahr 8086 rwatery Xbr 25 3nidithgrdr o- 1, 4- b
enzoxazepine 4(5H) -carboxyl ate (0..109 0,187 mml) in.ethanpl (20 m) was
5"y ar ogellaTed FrbarsBooa ingy v 18% oHiorucorinll] Ty abeigledi g Rperas 1 &
then filt édeth gievapoibatiesd gurd(59ung)f med (B8 ) BBasM+idlir omat ogr aphy (et hyl
acetate/iso-hexane, 1:4) to give a colourless gum (59 ng). mz (ES+) 586

[ MEH| t Preparation 27

103- ( 7- ( SRep@hdtior27- [ ( 1- et hyl et hypoxy] phenyl }- 1, 2, 4- oxadi azol - 3-y1)-4- {[(

L B el SRR R birdndishomehsiy 1 ak: - PGH AP -3

=4

dimethylethyl)oxy]carbonyl}-2,3,4,5-tetrahydro-1,4-benzoxazepin-3-

NS Y

A 2M aqueous sodium hydroxide solution (1.0 ml, 2.0 mmol) was added to a solution
15  of 1,1-dimethylethyl 7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-
yN)-3-[3-(ethyloxy)-3-oxopropyl]-2,3-dihydro-1,4-benzoxazepine-4(5H)-carboxylate

yl)propanoic acid

(0.059 g, 0.101 mmol) in ethanol (4 ml) and stirred at room temperature for 2 h. The
mixture was evaporated, then partitioned between water and ethyl acetate (25ml of
each) and acidified with 2ZM ag HCI. The organic phase was dried (magnesium

20 sulphate) and evaporated to give a colourless gum (55 mg). m/z (ES-) 556 [M-H] .

Preparation 28
Ethyl (2E)-3-(3-bromo-2-hydroxyphenyl)-2-propenoate

0] O
Br\©/\)‘\0
~

To a solution of 3-bromo-2-hydroxybenzaldehyde (W09606822; 1.005g, 5.0mmol) in

dichloromethane (20ml) at room temperature was added

25

38



A 2M aqueous sodi um hydroxi de solution (1.0 mM, 2.0 nmol) was added to a
sol ution 15o0f 1, 1-di nethyl et hyl

7- (5-{3- ohban@/080730 1- met hyl et hypoxy] pheny1}- 1, 2, 4- oxadi RCBIEP3008/067972

y1) - 3-[3- (et hyl oxy) - 3- oxopropyl ] - 2, 3- di hydr o- 1, 4- benzoxazepi ne- 4( 5H) - car box
ylate (0.059 g, 0.101 nmol) in ethanol (4 n1% and stirred at room

t enper at utcartiegroxgmethyiene)tiphenyipBosmerangaliistrien ed 099 HePmpeht The trastiomet ween
wat er and,g¢ hyi} re@%ﬁtr%ﬁ] {titattfe RAChoARI tﬁ&g %\aé;] gsﬁew {Bs al‘el@' The

organic pWase was dried (nagnesium ZOSupg evapor at e give a
col our | esBurifigati¢rs5f ity resuye pEs;h)orwggr[a ¥ eluimge pih 2070 retne aCEtafﬁ%/I'n

(2B)-3-(3; viie ty T t Lom@Qf
3- br ono- 2- @@%iﬁgnza% tﬁi%d (?8&2)%9? g ‘%? 2%) (R/lmng[?@' (‘3'11H11'E3r@
dichldion@ﬂh@ﬁ%% ﬂi?dbu@bé% MfH}emasadded

(car bet hoxynet hyl ene) tri phenyl phosphorane (Al drich; 2.09g, 6.0mmol). The

reaction was stirred at roomtenperature for 3 hours, then the solvent was
evapor at eBrepanatian 2%t j on of the residue by chromat ography, eluting with 20%

et hyl aceg in cycl ohexane gave the title co Lgn mnﬁ)%?(ﬁhql id

(1.29). M5 (ES) Cl11H11BrG3 5requires 270, 272; f 271, 2
Pr epar at i dimetbylethy)oxylcpriznyilanioaetinIgaiplgryd): 2rpr0penoate

OI‘)Y
WK

To a solution of ethyl (2E)-3-(3-bromo-2-hydroxyphenyl)-2-propenoate (Preparation
28) (870mg, 3.21mmol), 1,1-dimethylethyl (2-hydroxyethyl)carbamate (Aldrich;

15  517mg, 3.21mmol) and triphenylphosphine (926mg, 3.53mmol) in tetrahydrofuran
(20ml) at 0°C was added diisopropyl azodicarboxylate (714mg, 3.53mmol). The
reaction mixture was stirred at room temperature for 2 hours. The solvent was
evaporated and the residue dissolved in ethyl acetate then washed twice with brine.
The organic phase was dried and evaporated. Purification by chromatography eluting

20  with 20% ethyl acetate in cyclohexane gave the product as a colourless oil (1.239).
MS (ES) C1gH24BrNOs requires 413,415; found 414, 416 [M+H]".

Preparation 30

Ethyl (2E)-3-{2-[(2-aminoethyl)oxy]-3-bromophenyl}-2-propenoate
25 trifluoroacetic acid salt

H_N

J

O O
Br\©/\)‘\0
N
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di et hyl et hypoxy] car bonyl } am no) et hyl | oxy} phenyl) - 2- propenoate 10 To a

sol ution of ethyl (2E)-3-(3-brono-2-hydroxyphenyly2-propenoate (Preparation
28) (870myo 280920180l ), 1, 1-di net hyl et hyl (2- hydr oxyet hyPLTarha@satm™72
(Aldrich; 15 517ng, 3.21mmol) and triphenyl phosphine (926ng, 3.53nmmol) in
tetrahydrofuran (20nl) at OC was added dii sopropyl azodicarboxyl ate (714ny,
3.53mmol ). The reaction m xture was stirred at roomtenperature for 2

hours. Theg,sol veﬂt Wass RROT at ede and tdygy 1 esi d@@)@'(t%st%f“g@ {1',12-'({R1i hyln

acetatethen was edtvmce W th brlne The or hase was
evapor at edimetingthylloxylcaivonylacrn@aty betyztenyle tnrormjloatm (PrerRosticet 29) acet at e

in cycl oh P | 3 )
Cl8HRA4Br U5 8??@?%&1'” Q@H'B%é&ﬁa 214 ‘91“'5’2*'1‘65’[‘;ﬁmﬂﬁat*‘pﬂ‘”ea%a?%wgﬁd%‘g@
Et hyl (2E) trtﬁuogrza@e(tlz 2aidl r(é@t)hﬁﬂ@k;ﬂl haurpthgnisighliany mixtarepwep cagpegrdrated to
25trifluog %t 'aﬁ? ?%E% %ﬂ% z otr r?gd WI’[F[dIetP¥| ether, The residue was dried under

Toasol uti o et hy

di met hyl evawiq @Hﬁb“bﬂww@ﬁnpmﬁ)l@t ﬁqu%ﬁy}qﬂh@ﬁﬂﬂ}ﬁ 2Mgr GfeneatieB(Pepar at i on

29) (0. 204Qirs 519 3; tdundd1ahs ff @mihane (4ml) in an ice bath was slowy
added

10  Preparation 31

Ethyl (9-bromo-2,3,4,5-tetrahydro-1,4-benzoxazepin-5-yl)acetate

O/_\N J
Br. 0
o
15 To a solution of ethyl (2E)-3-{2-[(2-aminoethyl)oxy]-3-bromophenyl}-2-propenoate
(Preparation 30) (1.4g, 4.46mmol) in tetrahydrofuran (40ml) at room temperature
under nitrogen was added 1,8-diazabicyclo[5.4.0]lundec-7-ene (0.678g, 4.46mmol)
and the reaction mixture was stirred at room temperature overnight. The solvent was
evaporated and the residue purified by chromatography, eluting with 0-2% methanol

20  in dichloromethane to give the title compound as a colourless oil (1.31g).
MS (ES) C13H16BrNO; requires 313,315; found 314,316 [M+H]".

Preparation 32
1,1-Dimethylethyl 9-bromo-5-[2-(ethyloxy)-2-oxoethyl]-2,3-dihydro-1,4-

25 benzoxazepine-4(5H)-carboxylate

Br
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5 trifluoroacetic acid (1nl). After 1 hour the reaction m xture was
concentrated to dryness, and the residue azeotroped with diethyl ether. The
resi due wai® 2do9/e80730nder vacuumto give the crude producPCaEra@san7oo? |
(0.214g). M5 (ES) Cl13F116Br NGB requires 313, 315; found 314, 316 [ MtH].
10Preparation 31 Eth

( 9- br ono- Po 32 4sokutioat oéwm 09brampenz drdeEdiversl hengexazerin-Stgrset@te ol uti on
of ethyl F?rgéarggdr% ?233;5 Wrﬂ%@ﬁﬁ%]te&rﬁewehet%%n2a1RT°@p\ﬁ£'é)%H8ed

(Preparation 3 in tet of uran’(40nil) at room
t enper at uirethylagene n# g»gé?ﬂmplhﬂt@@ddlﬂesbutyémrw@t%[(%ﬂg 0} Aaew!)7- ene

(0.678g, ﬂ(ftélr@irﬁ% i thllfwhE AMhd el a'?ﬁ'cﬁﬁé'l?éﬁ?%?nﬁ&u rlé’f@st%hguhg%f’t&o‘?ﬁmerat ure

over ni ght he sol vent was evaporated and e resi

chr ot ogteaprieyaturgl aver g weakiend- Tvs saltaniaweb eZﬁl@Qiaf@d@lﬁﬂdlﬂQ)Fﬁ,Sth&rléI”¥©d gi ve the
title co o] i s ) B qui res
313, 315; n%%ﬂ’@%ﬂ&ﬁﬁy g %@rg@?at' ‘aghfRud ) ofAEIHTGNE the

1, 1- Di net Pipdeetas @cglpbmﬁsaflzﬂéeﬁngl&(ﬁﬁ) @M&N@yﬂeqlﬂreg 43, Rjelifeund; 4-
25benzoxazepisAg g Ivl) carboxylate To a solution of ethyl

(9-brono-2, 3,4, % rahydro- 1, 4- benzoxazepi n-5-yl )acetate (Preparation 31)
(12. 3g, 39. mel) in tetrahydrofuran (200nl) at OC was added triethyl am ne
(4. 77g 411%@@&#“ 3fien di-tert-butyl dicarbonate (9.42g, 43.2mmol ). After 2

mn, the s renoved and the reaction mxture |left standing at

room 5 t ehiDimethyethybr the wdeviana:-s-[Brethadexpard-oxeethyl-2odibydie-4Ad t he
resi due pHér‘l{dx‘%Qe&ﬁe lggl.q:)r@atrgg;ﬁ%y eluting with 3-15% et hyl acetate in
e

cycl ohexane gave t oduct ds a colourless oil (15.7g). M5 (ES)
C18H24Br NO5 requires 413, 415 found; 414, 416 [MFI]. 10Preparation 33

O

15
A solution of 1,1-dimethylethyl 9-bromo-5-[2-(ethyloxy)-2-oxoethyl]-2,3-dihydro-1,4-
benzoxazepine-4(5H)-carboxylate (Preparation 32) (1.02g, 2.47mmol) in N,N-
dimethylformamide (DMF) (7ml) was degassed under vacuum for 15 minutes, then
zinc cyanide (348mg, 2.98mmol) and tetrakis(triphenylphosphine)palladium(0)

20 (285mg, 0.247mmol) were added and the resulting yellow mixture was stirred under
nitrogen at 100°C for 5 hours. The cooled mixture was filtered, and washed with
DMF. The filtrate was evaporated and the residue partitioned between ethyl acetate
and brine. The combined organic extracts were washed with brine and the organic
phase was dried and evaporated. Purification by flash chromatography, eluting with

25 20% ethyl acetate in cyclohexane gave the title compound as a colourless solid
(760mg). MS (ES) C19H24N,05 requires 360; found 361 [M+H]".

Preparation 34

1,1-Dimethylethyl 5-[2-(ethyloxy)-2-oxoethyl]-9-[-(hydroxyamino)(imino)methyl]-
30 2,3-dihydro-1,4-benzoxazepine-4(5H)-carboxylate
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1, 1- Di et hyl et hyl 9- cyano- 5L2- (et hyl oxy) - 2- oxoet hyl] - 2, 3-di hydro- 1, 4-
benzoxazepi ne- 4(5H) - car boxyl ate 15 A solution of 1, 1-dinethyl ethyl

9- br onp- 5y@-20@dsy130xy) - 2- oxoet hyl] - 2, 3-di hydr o- 1, 4- benPOXEPRESNETIT2
4(5H) - carboxyl ate (Preparation 32) (1.02g, 2.47mmol) in

N, Ndi et hyl f ormam de (DMF) (7nl) was degassed under vacuum for 15 m nutes,
then zinc cyanide (348ng, 2.98mmol) and

tetraki s(triphenyl phosphi ne) pal l\adi yg(0) 20 (285ng, 0.247mo1l) were added
and the resulting yellow nixtt®e Was stirred under nitrogen at 100C for 5
hours. The cool ed m xture was fi | &grs and washed with DMWF. The filtrate
was evaporated and the residue p ed bet ween et hyl acetate and brine.
The conbi ned organi c extracts we ashed with brine and the organi c phase
was dried and evaporated. Purificatign b bg§§h chr omat ogr aphy, el uting

wi th 2520% et hyl acetate in cycl ohgXxaneogavg the title conpound as a
colourless solid (760ng). M5 (ES) €19H24N205 requires 360; found 361
[M'-H . Preparation 34 1/ 1- Di et hyl et hyl

512- (et hyl oxy) - 2- oxoet hy1] - 91- ( hydr oxyam no) (i m no) met hyl i 302, 3-di hydro-1, 4
- benzoxazepi ne- 4(5FD carboxylate A mxture of 1,1- dinethylethyl

9- cyano- 5; [2 eth y 0
bensoxazobi MG ot Tikding wf%yik%ﬁ%gsafat(fe@&%@)} oSoaBH2 3 B 4
?ydr 0/ ammxmarbrr@ectxbﬁy bdﬁokyﬂ:é&é@repﬁraﬁﬂﬁ?lti) (1. @8@? 33amakinui;) Wdamytﬁan@é e

630ng, 7.5 t an was refluxe r our reaction
onture Wi e o o o bl htl oo F 4 bore, BARYY Zamv® Tag t ne
sol \éent eartaamﬂe(tlafll) ﬂdsereflﬁﬁeddm)e 5\/\|@@h IrPUThd r@dtu@ynﬁ»ﬂm@rmsogasca@hyg rc&iguti ng
wth 0-5% net no Q an 0 e 10t he .title conmpound as a
bol our] odleTsE e kst Froudh (e 08 S PhBE: Pemated s e
[ MtH] . Pr ﬁpﬁlbatbymhr&ﬁatography, eluting with 0-5% methanol in dichloromethane to give

10  the title compound as a colourless foam (0.968g). MS (ES) C19H27N3O¢ requires 393;
found 394 [M+H]".

Preparation 35
1,1-Dimethylethyl 9-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-
15  3-yl)-5-[2-(ethyloxy)-2-oxoethyl]-2,3-dihydro-1,4-benzoxazepine-4(5H)-

carboxylate

20 To a solution of 1,1-dimethylethyl 5-[2-(ethyloxy)-2-oxoethyl]-9-
[(hydroxyamino)(imino)methyl]-2,3-dihydro-1,4-benzoxazepine-4(5H)-carboxylate
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1, 1- Di et hyl et hyl
9- (5-{3-chloro-4-[(1-nmet hyl et hypoxy] phenyl | -1, 2, 4- oxadi azol 153-y1)-5[2-(eth
yl oxy) - 2-weaetdngdBe 2, 3- di hydr o- 1, 4- benzoxazepi ne- 4( 5H) - PCarmpreoogloatz2
20Toasol uti onof 1, 1-di net hyl et hyI 5-12- (et hyI oXy) - 2- oxoet hy1] - 9-
Rhydr oxyam no) (i m no) net hyI£ 3-di hydro-1, 4- benzoxazepi ne- 4&5;—1) car boxyl at
e (Prepaf%@@&fﬂ“@kl%)(@Z@Wg; @%ma#bar)d Hr@éhyﬂarmlé@ HYPang.neS2emshgn MNS2mol )
in N, Ndi ng |fF 2y ed_chloro-4-(1-methylethyl |
" chl oro- L PIAREHEE f e oo B oo L metyetiyo e
2. 09l )ChJWdiﬂ(Piﬁ‘i?Qaf@ig@ 1)14ﬁémg1 %Daméﬂqwasﬁdgt nntrp@@n éftherroleswez Wﬁ'@éhra@djre for
10min, th turgOR N 10l Ghor? e ik i, £ BHEL 9! AR Nk L0

5 8 SE R (1o Roe vy b b et Ak 2% B8 (85 ong

0. 504rrm)| | or o- 1- mef h benzo | ori
0. 418rfnol yiemb@ia@éﬁémgaﬁcﬁ%ﬁ@qaan -@hlgltcr‘i E(édn%thqu wapwmensom@mo&de The

m xture I r VeI e The
resi due s “di ss(gfi] é@nélz@%}%ﬁ&cﬁoﬁhg @ggjré Eﬁ're%o%]tuﬁbo%qg\gés)ﬁéﬁg ﬁh?’u 2N
sodi um hyaxdxedeas eongr ke rQﬁJ@ teppasatueNansthy selvent @vapeoptededhe Pasidie cat i on
of the r e\%gﬂ%sa}ie(%ﬂ'l EfAY0 é%tté}gra‘?uehﬁe s@l‘u%# DQAsMbd th?r(%)% S&divh k@ﬁﬁ)txﬁ:l%e in

cycl ohexane gave the t| conpound as a foam (
C291- 134351@nN90rrer@qadr@éazs®1> Wumawatepmﬁquflcampﬁr &tq dﬁSIQ@e by

15(9 1P~ { SarbhlRygRaghd ( ruimb MWl Ik ) Gyl RESRE L Lydorts@X@ W ABOthe3titldt) - 4- {1 (1

d| met hy| eeMYRpBNY] 2% PHORT1(740Mg). AMS- (ESD rGealyel i 61NeO4 rp@uies xal e founds5dacet i ¢
acid SOdIW‘Q alt OH 20 A m xture of 1, 1-dinethylethyl

9- (5-{3-chl oro-4-[(1-net hyl et hypoxy] pheny1}-1, 2, 4-

oxadi azol - 3-y1) - 542- (et hyl oxy) - 2- oxoet hyl ] - 2, 3-di hydr o- 1, 4- benzoxazepi ne- 4(
51-)- carp;:g%lrﬁ& g4freparation 35) (120ng, 0.21mol), ethanol (1nl) and 2M

sodi um
15 (9-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-4-{[(1,1-

dimethylethyl)oxy]carbonyl}-2,3,4,5-tetrahydro-1,4-benzoxazepin-5-yl)acetic

acid sodium salt

OH

20

A mixture of 1,1-dimethylethyl 9-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-
oxadiazol-3-yl)-5-[2-(ethyloxy)-2-oxoethyl]-2,3-dihydro-1,4-benzoxazepine-4(5H)-
carboxylate (Preparation 35) (120mg, 0.21mmol), ethanol (1ml) and 2M sodium

25  hydroxide (2ml) was stirred at 60°C for 1 hour. The reaction mixture was cooled and
the solvent evaporated. The residue was suspended in water (Zml) and extracted
with ethyl acetate (2x2ml). The combined extracts were dried (Na,SO,) and
evaporated. Trituration of the residue with diethyl ether gave the title compound as a
colourless solid (90mg).

30 MS (ES) C,;H3,CIN;O; requires 543 found 544 [M+H]".
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25 hydroxide (2ml) was stirred at 60C for 1 hour. The reaction m xture was

cool ed and the sol vent evaporated. The resi due was suspended in water (2ml)

and extr awDedovisbtsoet hyl acetate (2x2ml). The conbi ned exwmEReds/oe®re dri ed

(Na2SO4) and evaporated. Trituration of the residue with diethyl ether gave

the title conpound as a colourless solid (90ng). 30M5 (ES) C2+13001N307

requires 543 found 544 [M+H]. Preparation 37 1, 1-D nethyl et hyl

9 (5-{3-cp idd 37 met hyl et hyl ) oxy] phenyl } -1, 2, 4- oxadi azol 3-y1) - 542- (et hyl
OoXYy) - 2- 0X - -di hydro- 1, 4- benzoxazepi ne- 4(5 5 carboxylate i)

Oxal yl chﬂdrl?ld@tl(mg&wb 91éﬁ§-pyal104£fr{ﬁbmetmaetha{ﬁqéﬂphgnysl}étZ4p igzglut i on of

T dry. d R e e e A e o e (1 Grop,

cat al y&st ) cank@xylate r eacti on m xture was stlrred at roomtenperature for
lhour. The solvent was then evaporated and the residue dried under vacuum
for 30 mnutes. ii) A solution of the crude acid chloride (step i) (Immo!)
in acetonitrile (5nl) was 15 edy dropwi se to a stirred sol ution of

1, 1-di et hyl et hyl 5-[2- (et hyl - 2- oxoet hy1] -
9- Rhydr oxyam no) (i m no) net hyl ] - dlhydro 1, 4- benzoxazepi ne- 4(5H) - car boxyl
ate (Preparation 34) (393ngy, 1 )\amd trlethylanlne (121ny, 167pl,
1.2mmol) in acetonitrile (5ml) and t m-x{ure stirred at roomtenperature
for 1 hour, then heated under reflux ’%a hgurs The reaction m xture was
cool ed and the sol vent 20evapor at ed. eSfdue was purified by

chromat ography, eluting with 15-25% et ac te in cycl ohexane to give
the title conmpound as a colourless oil (280ng). M5 (ES) C30H34N407 requires
562 found 563 [ MtH|t Preparati on 38

25(9- (543-Cyano-4-[ (1- met hyl et hypoxyl phenyl}-1, 2, 4- oxadi azol -3-y1)-44[ (1, 1-

i) Oxalyl chloride (152mg, 105ul, 1.2mmol) was added to a stirred solution of 3-
10  cyano-4-[(1-methylethyl)oxy]lbenzoic acid (W02001002355; 205mg, 1mmol) in dry
dichloromethane (5ml) followed by N,N-dimethylformamide (1drop, catalyst) and the
reaction mixture was stirred at room temperature for 1hour. The solvent was then
evaporated and the residue dried under vacuum for 30 minutes.
i) A solution of the crude acid chloride (step i) (1mmol) in acetonitrile (5ml) was
15  added dropwise to a stirred solution of 1,1-dimethylethyl 5-[2-(ethyloxy)-2-oxoethyl]-
9-[(hydroxyamino)(imino)methyl]-2,3-dihydro-1,4-benzoxazepine-4(5H)-carboxylate
(Preparation 34) (393mg, 1mmol) and triethylamine (121mg, 167ul, 1.2mmol) in
acetonitrile (5ml) and the mixture stirred at room temperature for 1 hour, then heated
under reflux for 72 hours. The reaction mixture was cooled and the solvent
20 evaporated. The residue was purified by chromatography, eluting with 15-25% ethyl
acetate in cyclohexane to give the title compound as a colourless oil (180mg).
MS (ES) CsyH34N4O7 requires 562 found 563 [M+H]".

Preparation 38
25  (9+(5-{3-Cyano-4-[(1-methylethyl)oxy]lphenyl}-1,2,4-oxadiazol-3-yl)-4-{[(1,1-
dimethylethyl)oxy]carbonyl}-2,3,4,5-tetrahydro-1,4-benzoxazepin-5-yl)acetic

acid
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di et hyl et hyl ) oxy] car bonyl}- 2, 3, 4, 5-t et rahydr o- 1, 4- benzoxazepi n- 5-ypacetic
aci d OH A m xture of 1, 1-dinethylethyl

9- (5- { 3- cwarreessp13d- et hyl et hyl ) oxy] pheny1}-1, 2, 4- PCT/EP2008/067972

oxadi azol - 3-y1) - 5-[ 2- (et hyl oxy) - 2- oxoet hyl ] - 2, 3-di hydr o- 1, 4- benzoxazepi ne
4(5H) - 5 carboxylate (Preparation 37) (170ng, 0.30muol), 2M sodi um

hydr oxi de (2ml) and et hanol ( nwas stirred at 60C for 1 hour. The
reaction m xture was cool ed toraQm tenperature and the et hanol evaporated.
The residue was diluted with wa (9nml) and acidified with glacial acetic
acid. The m xture was extracted th ot hyl acetate (3x5ml). The conbi ned
extracts were dried (Na2SO4) and eva The 10resi due was dried under
hi gh vacuumto give the title comnpou ®l ourl ess foam (150ngy). M5
(ES) C28H30N402 requires 534 found 53 Hl Preparation 39

151, 1- Di et hyl et hyl 9- (5- {5-chl or 0- 6- [ ( 1ot hyf’et hypoxyl - 3- pyri di nyl}-1, 2, 4-
oxadi azol - 3-y1)-512- (et hyl oxy) - 2- oxoet hylo} - 2, 3-di hydr o- 1, 4- benzoxazepi ne4(5
H) - carboxylate 20 i) Oxalyl chloride (152ng, 105pl1l, 1.2mmvl) was added to
a stirred solution of 5- chloro-6-[(1-nethylethypoxy]-3-pyridinecarboxylic
aci d (W9OZR0ARAdre 215ny dimetple)hyl No-(B-{3-cliad bl brtHydsiey oryibherfy)t1,24ed by DVF

(1 drop, catal vetland LRSiokHPEEk Sthyil-2,3-dihydro-1,4-benzoxazepine-4(5H)-

5  carboxylate (Preparation 37) (170mg, 0.30mmol), 2M sodium hydroxide (2ml) and

ethanol (4ml) was stirred at 60°C for 1 hour. The reaction mixture was cooled to
room temperature and the ethanol evaporated. The residue was diluted with water
(5ml) and acidified with glacial acetic acid. The mixture was extracted with ethyl
acetate (3x5ml). The combined extracts were dried (Na,SO,) and evaporated. The

10 residue was dried under high vacuum to give the title compound as a colourless
foam (150mg). MS (ES) CysH30N4O7 requires 534 found 535 [M+H]".

Preparation 39

15  1,1-Dimethylethyl 9-(5-{5-chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-
oxadiazol-3-yl)-5-[2-(ethyloxy)-2-oxoethyl]-2,3-dihydro-1,4-benzoxazepine-
4(5H)-carboxylate

20
i) Oxalyl chloride (152mg, 105ul, 1.2mmol) was added to a stirred solution of 5-
chloro-6-[(1-methylethyl)oxy]-3-pyridinecarboxylic acid (W09702244; 215mg, 1mmol)
in dry dichloromethane (5ml) followed by DMF (1drop, catalyst) and the reaction
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m xture was stirred at roomtenperature for lhour. The sol vent was

evaporated and the residue dried under vacuumfor 30 mnutes. ii) A

sol ut i on Wb 20év8eT30de acid chloride (step i) (Imo!) inPrataPeensosione (5nil)

was added dropwi se to a stirred solution of 1,1-dinethylethyl

5-[2- (et hyl oxy) - 2- oxoet hy1] -

9- Rhydr oxféstira s strmed jateedny 1qmrzer3turﬁ fey dheurl The iseliemixeasepianeragdGand car boxyl

ate (Prep AP driethylamne (121ng, 167p1l,
Reabdian: dd Lﬁrfb%?’?gouu ngé nﬁﬁlq

1.2mml) 1 n acetonitri m xture stirred at room tenperature
for 1 houb), Atsetionedittbel autgeacid ehlanide f(step 72 (hrames.in H@@tqné@i@t(ﬁmﬁ Wast ur e was

cool ed an e r t j f5. _

chr omat og?da&eta dr%@*wétgl%r)r aeéﬁﬂ%ﬁ %éﬁag%i%ﬂ?ge@ @Mgt[gqlétrqg)lg ﬁﬂ;éﬂ?@ gave t he
title &o bm@rownpjao)élw@)rn@mywﬁ qmmmgm bww&&plr@zﬂs@ %33@@1%162 requires
572; foun r

(9-(5-{5- @1?&% (%e @I gb ggox trreth W‘E‘”&? n(yzlm% 167Atjloxagjrgg%lm 3-y1l) - 4-
{[(1,1- acetonitrile (5 ) and the mixture stlrred at room temperature for 1 hour, then heated

15di et hyhr‘?&ehy e}lﬁ%yf])rc bﬂBUr%} ‘I'%’e R%cﬁoﬁ erfn&%rﬂé(q&& LodrelBensPrRg eRjivanp- ypacet |

c acid m xture o

9- (5-{5- cﬁ\ramobat@d p(uiihrereﬂfrugt\n@qa@btryﬂedsoypwhrmaip@rapny ZElyting with 15-25%

200xafl az [ %Bbl i nzoxazepi ne-
4(5H)ﬂd Qﬁb%lsao)égazteeﬁ] %r%ﬁ%)@ﬁter on 32%170 um%%%ﬁ%r?)u%%ﬂ%?? I'um hydr oxi de
(5ml) and'V'§t(E&hé?z&a"tsﬁrﬁw%@qgmsrw fcatndéd [¥oH] "1 hour The reaction mxture
was cooled to roomtenperature and the ethanol evaporated. The residue was

diluted with vvater iloml) and acidified with glacial acetic acid. The
m xture d with ethyl 25 acetate (3x5ml). The conbi ned extracts

were dri e, Nl@,chﬁ%}o 8110 RUBRRIRY sy TR U AB3 stk Ngry@gyhr .gh vacuum

to give t oIour ess
C261- h@gsemmwzthyé)@w}@gbw}ﬁ B&ﬁr&ptmdrmmbewgéﬁmﬂﬁdﬂmgtlc
acid
kS
| N
N A o\
A

"
NTOY

OH

A mixture of 1,1-dimethylethyl 9-(5-{5-chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-

20  oxadiazol-3-yl)-5-[2-(ethyloxy)-2-oxoethyl]-2,3-dihydro-1,4-benzoxazepine-4(5H)-
carboxylate (Preparation 39) (170mg, 0.30mmol), 2M sodium hydroxide (5ml) and
ethanol (8ml) was stirred at 60°C for 1 hour. The reaction mixture was cooled to
room temperature and the ethanol evaporated. The residue was diluted with water
(10ml) and acidified with glacial acetic acid. The mixture was extracted with ethyl

25  acetate (3x5ml). The combined extracts were dried (Na,SO,4) and evaporated. The
residue was dried under high vacuum to give the title compound as a colourless
foam (150mg). MS (ES) CasHas*>CIN4O7 requires 544; found 545 [M+H]".

Preparation 41
30  3-Chloro-4-[(1-methylethyl)oxy]benzoyl chloride
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303- Chl or o- 4-[ (1- net hyl et hypoxyl benzoyl chl oride Cl 0 A round bottom
flask was charged with 3-chl oro-4-[(1-nethyl ethypoxy] benzoi c acid (Paragos
Product Lwet200908030g, 47.5 mmol ), dichloronet hane (158 RCI/ERnESOSEITY
chloride (8.29 m, 95 mol). The reaction m xture was cooled to OCin an
ice/water 5 bath prior to the addition of N, N-dinethylformam de (0.158 ml).
The solution was &llowed to warmto ambient tenperature overnight. The

sol vent was evaporated~to yield the title compound as a creamsolid
(11.4g). 6H (CDg 4 : 1.44 (6H, d), 4.73 (1H, septet), 6.98 (1H, d),
8.0 (1H, dd), 1H, ). 10Preparation 42

1, 1-dineth Eyano- 5- ( 2- hydr oxyet hyl ) - 2, 3-di hydro- 1, 4- benzoxazepi ne-
4(5H) - car box Iate CN 15
O

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

5 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). 3H (CDCI3, 400MHz): 1.44 (6H, d),
4.73 (1H, septet), 6.98 (1H, d), 8.0 (1H, dd), 7.98 (1H, d).

10  Preparation 42
1,1-dimethylethyl  9-cyano-5-(2-hydroxyethyl)-2,3-dihydro-1,4-benzoxazepine-
4(5H)-carboxylate

2
ry

To a solution of 1,1-dimethylethyl 9-cyano-5-[2-(ethyloxy)-2-oxoethyl]-2,3-dihydro-

HO
15

1,4-benzoxazepine-4(5H)-carboxylate (Preparation 33) (282mg, 0.78mmol) in
ethanol (5ml) was added lithium borohydride, 2.0M solution in THF (0.587ml,
1.17mmol). After stirring at room temperature for 1 hour diethyl ether (5ml) was

20 added. After 30 minutes lithium borohydride, 2.0M solution in THF (0.500ml,
1.0mmol) was added and the reaction mixture stirred at room temperature for 3 days.
The suspension was dissolved in methanol (40ml) and quenched at 0°C with 2M
hydrochloric acid. Most of the solvent was evaporated. The residue was diluted with
ethyl acetate, and washed with brine. The organic phase was dried and evaporated

25 to give the title compound (224mg). MS (ES) C47H2,N,O, requires 318 found 319
[M+H]".

Preparation 43
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To a solution of 1,1-dinethylethyl

9- cyano- 542- (et hyl oxy) - 2- oxoet hy1] - 2, 3- di hydrol, 4- benzoxazepi ne- 4(5H) - car bo
xyl ate (RvepaswsiIBn 33) (282ny, 0.78mmmol) in ethanol (5eCY/Bra®sacter

| it hium borohydride, 2.0Msolution in THF (0.587mL, 1.17mol). After
stirring at roomtenperature for 1 hour diethyl ether ﬁgﬂﬁﬁ was 20 added.
After 30 hilrdimgthylethil udnclsanertsl(AE) de(etiviory) dooxe-Rdivtenr Bolimplyat

1. Ommol ) S e?:mje' i} I i m xture stirred at roomtenperature for
3 days. Tﬁgqgﬁggg%%ién &gf"é?ggg?eg% i n net hanol (40ml) and quenched at 0C
wi th 2M hydrochloric acid. Mdst of the solvent was evaporated. The residue
was diluted with ethyl acetate, aggd washed with brine. The organic phase
was dried and evaporated 25to give the title conpound (224ng). M5 (ES)
C171-122N204 requires 318 found M+ . Preparation 43

1, 1- di et hyl et hyl
9-cyano-5-[ (2E)-4- (ethyl oxy)-4-0 ten-1-yl]-2, 3-di hydrol, 4- benzoxazepi
ne-4(5H) - carboxylate ON 5 To a sol utfi on Orﬁx/gll yl chloride (777mg, O.54nl,

6. 12mmol ) in dichl oronet hane (25nl)~at -48C pnder nitrogen was added a

sol ution of dinmethyl sulfoxid®(552ny, 0.50Ml, 7.07mmwol) in dichl oronet hane
(5ml) over 5 mnutes. After 10 thnutes a solution of 1,1-dinethylethyl

9- cyano- 5- ( 2- hydr oxyet hyl ) - 2, 3-di hydro-1, 4- 10

benzoxazepi ne- 4(5H) - car boxyl gte (Preparation 42) (1.50g, 4.71lmuol) in

di chl oronet hane (10nml) was added. The reaction m xture was stirred at -78C
for 7 mnutes then triethylamne (1.43g, 1.97m, 14.1mmol) was added

dropwi se agver 2 mnutes. The m xt was 3l 1o to warm r oo
o oput 5e 248 AP Snl M e bR A HAd oY B 88 ane
tri phenyl @sesphorgtc dedeatesginewdsl a8ddg a Solabioarof Jimethyl Sulhxidd @saniet hane
(20m) wa d The reaction m xtur s stirred at roomtenperature for
L hour . " TheDEhr CRrPm RS PR v el OB Al O BAUBE: Seen
et hyl acegattdnand dori ne,1-dimetrgleg@yni ¢ plegse-9AS-hg@pRyaaig)R, 3diHyeeb-aad
evapoyated. Purificat| by chr.oma raﬁ%_be ting wth Q-50% et hyl
acoralC | PETEUTRIEHaP Gy BoRe | TP aBiburtD as S0l ot BEWG; 17
(1.769). &Enibkh)etRdhe2lBhDaNA0mdea(Uhe BsacBEO mbauradvadSstinfelitat] 7Z8°CRoep@r at i on
44 1 1-dl iRt ngh ety B ER0 P hidg (EAN], A4 mmtof %30 Uaidd dfopwish BYdrP- 1. 4-
minutes. The mixture was allowed to warm to room temperature. After 40 minutes a
solution of ethyl ftriphenylphosphorylideneacetate (1.97g, 5.65mmol) in
15  dichloromethane (20ml) was added. The reaction mixture was stirred at room
temperature for 1 hour. The solvent was evaporated and the residue partitioned
between ethyl acetate and brine. The organic phase was separated, dried and
evaporated. Purification by chromatography, eluting with 0-50% ethyl acetate in
cyclohexane gave the title compound as a colourless oil. (1.76g). MS (ES)
20  CyHxN,Osrequires 386 found 387 [M+H]".

Preparation 44
1,1-dimethylethyl 9-cyano-5-[4-(ethyloxy)-4-oxobutyl]-2,3-dihydro-1,4-

benzoxazepine-4(5H)-carboxylate

25
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benzoxazepi ne-4(5H) - carboxylate 25 ON A m xture of 1, 1-di nethylethyl
9-cyano- 5-[ (2E) - 4- (et hyl oxy) - 4- oxo- 2- but en-1-y1] - 2, 3-
di hydr o- Iwo-2b@vBorsazepi ne- 4(51-) - car boxyl at e (Prepar at i @TARR008H80NY,
2.02mol ), 5 and 10% pal | adi um on carbon, 50% wat er paste, (430ng) in
et hanol (30ml) was stirred under an atnosphere of hydrogen for 90 m nutes.
The reaction mxture was filteredS hrough "celite' and the filtrate
evaporated to give the title conpQ +§80ng). M5 (ES) C21 H28 N205

a

requi res 388 found 389 [ MtH]. 1p cpar aty on 45 1, 1-di net hyl et hyl
544- (et hyl oxy) - 4- oxobut y1]-9-[ (k no) (i m no) met hyl | -
2, 3-di hydro- 1, 4- benzoxazepi ne- 4( te 15 A m xture of
1, 1-di met hyl et hyl 9-cyano- 5[ 4- (et hyl axy) /4- utyl] -2, 3-di hydro-1, 4-
benzoxazepi ne- 4( 5H) - car boxyl ate (Pfepardtion/ 44) (750nmg, 1.93mmol),
hydr oxyl am ne hydrochl oride (338w, 4.83mmol) and sodi um bi carbonat e
(405ngy, 4.83mmmvl) in ethanol (1gnﬂ) was stirred at 70C for 24 hours. The
reaction m xture 20 was coolgm/.nd filtered through 'celite'. The filtrate
was evaporated | eaving a col aurl ess gum (814ng) which was used in
preparation 46 without further purification. M5 (ES) C21 H31 N306 requires
421 found 422 [ MH 4. Preparation 46 1, 1-dinethyl ethyl
9- (5-{3-chl (11 W dp . 544- (et hy
Coxy) - & oxoiy L 2 B MO ES RS e S e S

dihydro-1,4- benzoxazeplne 4(5H) carboxylate (Preparation 43) (780mg, 2 0 mmol),

5 and 10% palladium on carbon, 50% water paste, (430mg) in ethanol (30ml) was
stirred under an atmosphere of hydrogen for 90 minutes. The reaction mixture was
filtered through ‘celite’ and the filtrate evaporated to give the title compound (680mg).
MS (ES) C,H2sN,Os requires 388 found 389 [M+H]".

10  Preparation 45
1,1-dimethylethyl 5-[4-(ethyloxy)-4-oxobutyl]-9-[(hydroxyamino)(imino)methyl]-
2,3-dihydro-1,4-benzoxazepine-4(5H)-carboxylate

HO_

H,N—4

15
A mixture of 1,1-dimethylethyl 9-cyano-5-[4-(ethyloxy)-4-oxobutyl]-2,3-dihydro-1,4-
benzoxazepine-4(5H)-carboxylate  (Preparation  44)  (750mg, 1.93mmol),
hydroxylamine hydrochloride (335mg, 4.83mmol) and sodium bicarbonate (405mg,
4.83mmol) in ethanol (10ml) was stirred at 70°C for 24 hours. The reaction mixture

20 was cooled and filtered through 'celite’. The filtrate was evaporated leaving a
colourless gum (814mg) which was used in preparation 46 without further
purification. MS (ES) C,;Hs;N3Og requires 421 found 422 [M+H]".
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5 Oxalyl chloride (152ng, 105pl1, 1.20mmmol) was added to a stirred sol ution
of 3- chloro-4-[(1-nmethylethyl)oxy]benzoic acid (Paragos Product List,
215ny, 1.WOrmwl08o7B0 i n dry di chl oronmet hane (10ml) f ol | owea/HrPgooBE79¢Adr op)
The reaction mxture was stirred at roomtenperature for 1 hour, then the
sol vent was evaporated and the residue dried under vacuum for 30 minutes. A
sol uti on Brepanation 48e aci d chloride (1.00nmol) in acetonitrile (5ml) was
added dr opwi [ i ' ;

aaa. (et nyraifelidngt | §16e5 Mok a0 RletrlySnyAbRRbRUNAN 2 doxadizzol

di hydr o- 13-¥1) Hz@k*ad@w)rﬂeomwﬁ/@a%-é@wrcaﬂ A-iemzopazepingyA(Sk) (270ny,
0.64nnDI)cﬂ@gxM5h§thylanine (121ng, 167pl1l, 1.2mmol) in acetonitrile (5ml)
and stirred at"roomtenperature for 1 hour. The reaction m xture was heated
under ¥eflux for 72 hours, then cooled to roomtenperature and the sol vent
evapor at ed. The resi due was R%pigied by chromat ography, eluting with 15-25%
ethyl acetate in cyclohexane tlo give 20the title conpound as col ourl ess oi
(70ngy). Ms (ES) C311-13835CLN3 equi res 599 found 600 [ M+H] . Preparation
47 1, 1- di met hyl et hyl o,

9- (5-{ 3- cyano- 4- [ ( 1- met hyl et hyl ) oxy}
yl oxy) - 4- oxobut y1] - 2, 3-di hydro- 1, 4- be azepi ne-4(5H)- carboxyl ate

Oxal yl chloride (152ng, 105p1, 1.20 s(%dded to a stirred sol ution of
3-cyano- 4-[(1-nethyl ethyl)oxy] benzoi c acpd (\W2001002355; 205ng, 1.00mmol)
in dry 5 dichloronmethane (10m) foll owed {by (1 drop,) The reaction

m xture was stirred at room tenperatur or lhour. The sol vent was

evapor ated and the residue dried under cuum for 30 mnutes. A solution of
the crude acid chloride (1.00mmvl) in acetonitrile (5ml) was added dropw se
to a stirred solution of 1,1-dinethylethyl 5-[4-

(et hyl oxy) - 4- oxobut y1] - 9- Rhydr oxyam no) (i m no) net hyl ] - 2, 3-di hydro- 1, 4-

Oxalyl chloride (152mg, 105ul, 1.20mmol) was added to a stirred solution of 3-

N

erw\%- 1, 2, 4- oxadi azol 253-y1)-5[4-(eth
X

chloro-4-[(1-methylethyl)oxy]benzoic acid (Paragos Product List, 215mg, 1.00mmol)

10  in dry dichloromethane (10ml) followed by DMF (1drop) The reaction mixture was
stirred at room temperature for 1hour, then the solvent was evaporated and the
residue dried under vacuum for 30 minutes. A solution of the crude acid chloride
(1.00mmol) in acetonitrile (5ml) was added dropwise to a stirred solution of 1,1-
dimethylethyl 5-[4-(ethyloxy)-4-oxobutyl]-9-[(hydroxyamino)(imino)methyl]-2,3-

15  dihydro-1,4-benzoxazepine-4(5H)-carboxylate (Preparation 45) (270mg, 0.64mmol)
and triethylamine (121mg, 167ul, 1.2mmol) in acetonitrile (5ml) and stirred at room
temperature for 1 hour. The reaction mixture was heated under reflux for 72 hours,
then cooled to room temperature and the solvent evaporated. The residue was
Purified by chromatography, eluting with 15-25% ethyl acetate in cyclohexane to give

20 the title compound as colourless oil (70mg). MS (ES) CsiHzs>°CIN;O; requires 599
found 600 [M+H]".

Preparation 47

1,1-dimethylethyl 9-(5-{3-cyano-4-{(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-
25  3-yl)-5-[4-(ethyloxy)-4-oxobutyl]-2,3-dihydro-1,4-benzoxazepine-4(5H)-

carboxylate
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10 benzoxazepi ne 4(5H)-carboxyl ate (Preparation 45) (270ng, 0.64mol) and
triethylamne (121ng, 167pl, 1.20mmol) in acetonitrile (5nml) and stirred at
room t enpgoavawmsofor 1 hour. Then the reaction m xture wra3/Hre@ssa7oander
reflux for 72 hours then cooled to roomtenperature and the sol vent
evaporated. The residue was purified by chromatography, eluting with 15-25%
ethyl acetate in cyclohexane\ﬁo’auve 15the title conmpound as col ourl ess oi
(120mg). Ms (ES) C32H38N407 red es 590 found 591 [M+H]. Preparation 48

1, 1-di net hyl et hyl 9- (5-{5-chl oro (1- et hyl et hypoxy] - 3-pyridi nyl}-1, 2, 4-
200xadiazo| 3-yl)-514- (et hyl oxy)-4- butyI] 2, 3-di hydro-1, 4- benzoxazeplne-
4(5H) - car boxyl at e Oxal yl chl ori de™t{52m 105p1 1. 20nnDI) was added to a
stirred solution of 5-

1.00mmol ) in dry dichloronethane (10ml) f01 | Oxed by DVF (1drop). ' The
reaction mxture was stirred at roomtegnperature for 1lhour. The solvent was
evaporated and the residue dried under Vacuum for 30 mnutes. A solution of
the crude acid chloride (1.00mml) in acetonitrile (5ml) was added dropwi se
to a stirred solution of 1,1- dinethylethyl

544- (et hyl oxy) - 4- oxobut y1] - 9- Rhydr oxyam no) (i m no) net hyl ] -2, 3- 10

di hydro-1, 4- benzoxazepi ne 4(5H)-carboxyl ate (Preparation 45) (270ny,

0. 64nmol ) Oaaldl ahtdrige 3 2ong. 15011 2. 2Agym BV gsladded20 mratiired selutireofchetaniot e (5nil)
and stirr r Ofw e ti hu RS heat ed
under ref%ﬂ&qﬁahﬁgg&hgﬁﬁﬁ%géH %méo gagﬁk?ggﬁ1gggﬁ ’fqyghé dhthe sol vent
evaporat ediphlmrweﬂwlecm@mwa@lowmhmwFl()ldrcm aihar@gthphuxturelwma’ugewath 15-25%

whi oh a0l [T 1P ERELe R Al Snd et RS bR SRE AL B0 0R T

600 f oundusiEt vkt fJor BY epeutaes.i Arsolgon of the crude acid chloride (1.00mmol) in

‘1‘: (9- (5- { Z ¥R (brdif hadBLN GOBYREXYIPARY Motk of 1% At fMtayt syk) - 4- {1 (1,
(ethyloxy)-4-oxobutyl]-9-[(hydroxyamino)(imino)methyl]-2,3-dihydro-1,4-

10  benzoxazepine-4(5H)-carboxylate (Preparation 45) (270mg, 0.64mmol) and
triethylamine (121mg, 167ul, 1.20mmol) in acetonitrile (5ml) and stirred at room
temperature for 1 hour. Then the reaction mixture was heated under reflux for 72
hours then cooled to room temperature and the solvent evaporated. The residue was
purified by chromatography, eluting with 15-25% ethyl acetate in cyclohexane to give

15  the title compound as colourless oil (120mg). MS (ES) CsH3sN4O7 requires 590
found 591 [M+H]".

Preparation 48

1,1-dimethylethyl 9-(5-{5-chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-
20  oxadiazol-3-yl)-5-[4-(ethyloxy)-4-oxobutyl]-2,3-dihydro-1,4-benzoxazepine-

4(5H)-carboxylate
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20di net hyl et hypoxy] car bony1}-2, 3, 4, 5-t et r ahydr o- 1, 4- benzoxazepi n- 5- yOQout ano
ic acid OH A m xture of 1, 1-dinethylethyl

9- (5- { 3- cwarreessp13d- et hyl et hyl ) oxy] pheny1}-1, 2, 4- PCT/EP2008/067972

oxadi azol - 3-y1) - 5-[ 4- (et hyl oxy) - 4- oxobut y1] - 2, 3-di hydr o- 1, 4- benzoxazepi ne
4(5W 5 carboxylate (Preparation 47) (120ng, 0.20mmol), 2M sodi um

hydr oxi de (2nl) and et hanol ¥ was stirred at 50C for 2 hours. The
reaction m xture was cool ed tereQmtenperature and the sol vent evaporated.
The residue was diluted with erl (10m) and acidified with glacial acetic

acid. The mixture was extracted Vit
organics were dried and evaporated. "
m xture of iso-hexane / diethyl ether
(80ny). MsS (ES) C301-134N407 requires
-(9-(5-{3-chloro-4-[(1-nethy|ethypoxy]p

jthyl acetate (3x5nl) and the conbi ned
tion of 10the residue with a
veNt\Pe title conpound as a solid
found 563 [ MtH]t Preparati on 50
-ny$151 2, 4- oxadi azol - 3-y1)-4-{[ (1

15d| nmet hyl et hyl ) oxy] carbony1}-2, 3, 4, 5- t trahydro 1, 4- benzoxazepi n- 5- yCbut an
oic acid OH 20A nmixture of 1,1-di nethytethyl

9-(5-{3-chloro-4-[(1- nethylethyl)oxy]ph nyl}-1, 2, 4-

oxadi azol - 3-yl1)-5-[4- (et hyl oxy) - 4- oxobut y1] - 2, 3-di hydro-1, 4- benzoxazepi ne
4(5H) - carboxylate (Preparation 46) (70ngy, 0.12mmol), 2M sodi um hydroxi de
(2ml) andOwxalplaghibride2 (B2mgas! 05y, r t.2eMmmapl) 53066 Added thaustiredTheutiamaot Hon

m xture vwas, 899 #hdiflethyloxyl-3-pyridinecarboxylic  acid ~ (WO9702244;  215mg,

5 1.00mmol) in dry dichloromethane (10ml) followed by DMF (1drop). The reaction

mixture was stirred at room temperature for 1hour. The solvent was evaporated and

the residue dried under vacuum for 30 minutes. A solution of the crude acid chloride

(1.00mmol) in acetonitrile (5ml) was added dropwise to a stirred solution of 1,1-

dimethylethyl 5-[4-(ethyloxy)-4-oxobutyl]-9-[(hydroxyamino)(imino)methyl]-2,3-

10  dihydro-1,4-benzoxazepine-4(5H)-carboxylate (Preparation 45) (270mg, 0.64mmol)

and triethylamine (121mg, 167ul, 1.20mmol) in acetonitrile (5ml) and stirred at room

temperature for 1 hour. The reaction mixture was heated under reflux for 72 hours,

then cooled to room temperature and the solvent evaporated. The residue was

purified by chromatography, eluting with 15-25% ethyl acetate in cyclohexane to give

15  the title compound as colourless oil which solidified on standing (147mg). . MS (ES)
Cs0Ha°CIN,O7 requires 600 found 601 [M+H]".

Preparation 49
4-(9-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-4-{[(1,1-
20 dimethylethyl)oxy]carbonyl}-2,3,4,5-tetrahydro-1,4-benzoxazepin-5-yl)butanoic

acid
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roomtenperature and the sol vent evaporated. The residue was diluted with
wat er (10nl) and acidified with glacial acetic acid. The m xture was
extract edwoi2009/0801391 acetate (3x5ml) and the conbi ned oPgamipPeaswerda2 dri ed
and evaporated. Trituration of the residue with a m xture of iso-hexane /
di ethyl ether gave the title conmpound as a 5solid (63ng). M5 (ES)

C291- 13436C1LN307 requires 571\ff/ourmd 572 [M+H] . Preparation 51
4-(9-(5-{5-chloro-6-[(1 -nmeth ypoxy] - 3-pyridi nyl}-1, 2, 4-oxadi azol
-3-yl)-4- o
{[ (1, 1-di met hyl et hypoxyl carbonyl}-2]3,
10yl ) but anoic acid OH A mixture of "
9- (5-{5-chl oro-6-[(1-nethyl et hypoxy] - yrindioy11l-1, 2, 4-

oxadi azol - 3-y1) - 544- (et hyl oxy) - 4- oxob L 3-di hydro-1, 4- benzoxazepi ne- 4(
5H) - 15 carboxylate (Preparation 48) (14 , A.24mmol ), 2M sodi um hydr oxi de
(2m) and ethanol (2nl) was stirred at,50C for 2 hours. The reaction

m xture was cooled to roomtenperature ond t he sol vent evaporated. The
residue was diluted with water (10mil) and acidified with gl acial acetic
acid. The m xture was extracted with ethyl acetate (3x5ml) and the conbi ned
organi cs re . drie d,.ev a iLturation gf 20the .resi ith

o hexans. ghodle b T EBRERL e bR el bR o
C28H3335Chrdtiazol-2gLHo-[@g ethydxy)etroxbtbifd-4, BAdFlyfiro- 1, Ribeparatemine-8 5H)-

1, 1- Digret hvj et hyi , : :

9. cvar 55¢ QWJ%%t(ﬁ(ﬁp?faé',"%-“Ji) (28210 20BER o g A e YRS CoMha% 1 ate  oN
D net hyl sthbpdid2mtievdDstitsthat H0°C5fomzl hoursr Thec tdaotiometitiaeevdSoddledvds added

room temperature and the solvent evaporated. The residue was diluted with water

v, 5-tetrahydro- 1, 4- benzoxazepi n- 5-
1-adinget hyl et hyl

(10ml) and acidified with glacial acetic acid. The mixture was extracted with ethyl
acetate (3x5ml) and the combined organics were dried and evaporated. Trituration of

10  the residue with a mixture of iso-hexane / diethyl ether gave the title compound as a
solid (80mg). MS (ES) CsoH34N4O7 requires 562 found 563 [M+H]".

Preparation 50
4-(9-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-4-{[(1,1-
15  dimethylethyl)oxy]carbonyl}-2,3,4,5-tetrahydro-1,4-benzoxazepin-5-yl)butanoic

acid

OH

20 A mixture of 1,1-dimethylethyl 9-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-
oxadiazol-3-yl)-5-[4-(ethyloxy)-4-oxobutyl]-2,3-dihydro-1,4-benzoxazepine-4(5H)-
carboxylate (Preparation 46) (70mg, 0.12mmol), 2M sodium hydroxide (2ml) and

ethanol (2ml) was stirred at 50°C for 2 hours. The reaction mixture was cooled to
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dropwi se to a solution of oxalyl chloride (710ng, 5.59mmol) in

di chl oronet hane 5 (40nl) at -78C. After 15 mns a solution of

1, 1- di metwol2ea9mgh730- cyano- 5- (2- hydr oxyet hyl) - 2, 3- di hydiPOTEP2808OIWOXazepi ne
4(5H) - carboxyl ate (Preparation 42) (1.37g, 4.30mol) in dichloronethane
(20m) was added over 5mins and the mxture stirred for Ih at -78C, then
tri et hyl affionetempegatyre ard hensaivont weepidigdd Thgdesidie whk dilvted syithr walgr f or a
further Sions) add Soiiish Wifh YaSaPhieetid ARG FROBHIJLTRELAHT e over
45 mns. The 'sol vent was evaporated and the residue partitioned between

wat er andaeatdie|(3mel} anktheTembineganiganiexwvergatried gad evaperated. Wittration ohe and

dri ed (Ngl%%?e?idﬂ_@ﬁ/jtﬁ%m?@ke BP0 PURRAY Aliglyt @ndH e i tifid Btfipduntl & £0mpound

as a pale ow ol | was used crude’in the subsequent step CL7H20N204
requi ries SAig (Bnay MBLES) ez SOy wasires $onfogad 512 iMillvet hyl et hyl
9-cyano-5-[(22) - 3- (net hyl oxy) - 2- propen-1-yl ] -2, 3-di hydro- 1, 4-

benzoxazepi ne- 4(5H) - car boxyl ate and 1, 1-di net hyl et hyl 9-cyano-5-[(2E)-3-

20( et hyl Eﬂwgben- 1-yl]-2,3-di hydro-1, 4- benzoxazepi ne- 4( 5H) - car boxyl at

e 1:1 Lijhe eyl ] 1 . A : mlLh.avas added
dr opw se % %Ftlt%?%ﬁqgel%ﬂggghe ]d-p%l'?%{hgl Qlfg‘ﬁé‘ggﬁ?ﬁ?@.% (1. 3769,

thyl
5. 59mol ){[(h1ﬂirpethmﬂmmchaabom}-ari%d%ﬁ-tm@hweﬁ, berazaxagerind-was stirred
at 0G or ydlitdhdR achgf ore cooling to -78C. A solution of 1,1-dinethylethyl
9- cyano- 5-(2- oxoet hyl ) -2, 3-di hydro- 5 1, 4-benzoxazepi ne-4(5H) - car boxyl ate
(Preparation 52) (1.36g, 4.30mmol) in THF (10nl) was then added drop-w se.
The m xture was stirred for ins, the ice bath was renoved and the
m xture was allowed to warmtq rgom t enperat ure over 40nins. Saturated
amoni um chl ori de was added andythe reaction m xture extracted with diethyl
ether. The conbi ned organic extV °were washed with brine, dried 10
(MySH) and evaporated to give a pake/yegllow foam This material was
di ssolved in THF (30ml), then sodium ride (60% 430nmg, 4.30nmol) was
added portion wise and the m xture st NG]V rnight. Methanol (3nml) was
added at OC and the m xture partitioned bet ammoni um chl ori de and
di ethyl ether. The organic extract was shediwith brine and dried (M504).
The sol vent was evaporated and the restsdde 15 purified by chronat ography,
eluting with 5-25% ethyl acetate in cyclehexane to give a 1:1 m xture of

ool o “STHROLRE B SRR G ) 3

oxadiazol-3-yl)-5-[4-(ethyloxy)-4-oxobutyl]-2,3-dihydro-1,4-benzoxazepine-4(5H)-

15  carboxylate (Preparation 48) (145mg, 0.24mmol), 2M sodium hydroxide (2ml) and
ethanol (2ml) was stirred at 50°C for 2 hours. The reaction mixture was cooled to
room temperature and the solvent evaporated. The residue was diluted with water
(10ml) and acidified with glacial acetic acid. The mixture was extracted with ethyl
acetate (3x5ml) and the combined organics were dried and evaporated. Trituration of

20 the residue with iso-hexane gave the title compound as a solid (147mg). MS (ES)
CasHasCIN,O; requires 572 found 573 [M+H]".

Preparation 52

1,1-Dimethylethyl 9-cyano-5-(2-oxoethyl)-2,3-dihydro-1,4-benzoxazepine-4(5H)-
25 carboxylate
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201, 1- Di net hyl et hyl 9- cyano- 5[ 3- (et hyl oxy) - 3- oxopropyl1- 2, 3-di hydro-1, 4-
benzoxazepi ne- 4(5H) - car boxyl ate CN A m xture of 1, 1-di nethyl ethyl

9- cyano- 5wp(2B®)08B8730 et hyl oxy) - 2- propen- 1-y1] -2, 3- 25 PCT/EP2008/067972

di hydro-1, 4- benzoxazepi ne 4(5H)-carboxyl ate and 1, 1-di net hyl et hyl

9- cyano- 5-[ ( 2E) -

3- (et hyl oxygN2- propen- 1-y1] - 2, 3-di hydr o- 1, 4- benzoxazepi ne- 4( 5H) - car boxyl at
e 1:1 (Preparati 53) (625ny, 1.81mmol) in dichloromethane (10ml) was
added rapid 0 a suspension of pyridiniumchl orochromate (PCC;, 782ng,

chl or pet hane (10nl) at roomtenperature. The m xture was

. ovgrnight, then further PCC (782ng, 3.63nmmopl) was added.
The reaction m xfure t¥tred for a further 24h, then nore FCC (782ng,
3.63mmol ) was added d ;ﬁgﬁ;ixture stirred for a further 24h. The m xture
was filtered throggh @elit'e0, washing through wth dichl oronethane. The

sol vent was evaporlated and the residue purified 5 by chromatography,
eluting with 5- 25°?ethyl acetate in cycl ohexane to give the title conpound
as colourless oil (364ng). M5 (ES) Cl191-124N205 requires 360 found 361

[ MEH . PDﬁfrliRihy’:lt ‘;;Lﬂ;ﬁhcﬁ(ﬁje (0 504g, 645mmo|) in dlchloromethane (3m|) was added

101, 1-Di Iet hy Y. 0
oxopropyﬁroﬁ %4 °h9osr°6“ n40 %%’é'ﬂ? (2%. HI);I’ 5@ lqﬂ !y b% ?ﬁé%\F
m Xt urde of40m)L-adi metthy lagtehy15 mins a solution of 1,1-dimethylethyl 9-cyano-5-(2-
9-cyano- 54 dr(gxye %|20§(\é?hy§roo?(2%regg&%e hg’4%I-B-carboxylate (Preparation 42)
(1.37g, 4.30mmol) in dichloromethane (20ml) was added over 5mins and the mixture

stirred for 1h at -78°C, then triethylamine (1.31g, 12.91mmol) was added and the

mixture stirred for a further 5mins. The mixture was allowed to warm to room

10  temperature over 45 mins. The solvent was evaporated and the residue partitioned
between water and ethyl acetate. The organic extracts were washed with brine and
dried (MgSO4). The solvent was evaporated to give the crude title compound as a
pale yellow oil which was used crude in the subsequent step

C17H20N204 requires 316 found 317 [M+H]".
15

Preparation 53
1,1-Dimethylethyl 9-cyano-5-[(2Z)-3-(methyloxy)-2-propen-1-yl]-2,3-dihydro-1,4-
benzoxazepine-4(5H)-carboxylate and 1,1-dimethylethyl 9-cyano-5-[(2E)-3-

20  (methyloxy)-2-propen-1-yl]-2,3-dihydro-1,4-benzoxazepine-4(5H)-carboxylate
1:1

25
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15 1, 4- benzoxazepi ne- 4(5H) - car boxyl ate (Preparation 54) (360ng, 1.00mmol),
hydr oxyl am ne hydrochl oride (174ng, 2.50mmol), and sodi um bi carbonate
(210nmg, 2w6Qnwmnisy73on met hanol (10ml) was heat ed under r eCrmEP2608/06242 hour s.
A further portion of hydroxyl am ne hydrochloride (70ng, 1.00mmuol), and

sodi um bi car bonate (84ng, 1.00mmvl) was added and reflux continued for 24
hours. Thethiwaskiseniopilamide LAl (R8MdodHEd Salbmnel) wes eddehdeapytisedeld t e(r) .
The sol ve ss solid
(393m5) v e R S e Pl € P A P 15 06
requires G?@Bﬂ)f @ gader| nikrpgen. Fihepaixire ovassgiregsat, QCEiQﬁéltOhmlnét hgfore
9-(5-{3-c 4- t fawyl |

3-y1) - 543&%% Fr]ol‘%g(é) !-Kggd(;li{oﬁrdg)ﬁ ??M%H}ﬁ%ﬁéﬁﬁ benzoxg%sdlhgdrgé 5H) -

car boxy| al é- benﬁp@@eglneﬁﬁﬁFd))fcalb@wtaﬂerﬁ’wla@tﬂhy|52) (1.36g, 4.30mmol) in TH

9- Rhydr ox ' t 4

oxopr opyl ?‘I@?I)@Qé&? F}H’Qg?%@o%@ d?%%qunz%xggéqﬁ%@yé %{D)sng? 50orx5y zlﬂs t ePIrcgpba;[Qat i on 55)
(197ny, 0Owa9rrampYe randctéedmxtwelvéaS( Qﬁmyed/m weiimetp sdasmtgmperature taver ed

sol ution t ] ration
21) ( 117n§(§mrﬁs %é}hr%rt?f ém%gllrlruﬁﬁ(t,r{y|d§r\ﬁ{7§r$ego%§)ﬂ alﬂe'?ﬁé)ﬁélac%” rﬂrx'ttgg egdpé(,%)@

acet oni t r Witk dieginyl Yetherhd heemmhl AigRNIGr @xtlwg§ wsier Wé@h&ijt Wrtbdmn@eﬁﬂ@d ature

I/vgg (j;lool e@ﬂéé@ﬂ el edotaddel gifs Q%Ief}%rlloﬁigomufﬁs mlerE & %Qﬁ%{)lvg& ifm xture

0 roomtenperature an sol vent evap orate e residue was

purified EdeB\Qrﬁhath@@rsa@hm hygride (e IAMR GBRMmel) \A@éadé@@ PPRioNg$rRex ane
th | 07
gave the fid g £8 @Qmﬁﬂ?@éﬁmxjﬁﬂ R ol Mgwgg ad&@ éﬁ?b &ﬁﬂﬁgﬁnﬁ@w

requires 571 foun 15Prepara 10

9- (5- { 3- cRetitened] ietwesst AyMaNiym Foiryie aaM iEthy] | eﬁﬂ%?ﬁ@aaigaz@l extract was
3-y1)- 543wé£FPetthu'trPE$rYr)e HPHUY m@éld@ZTﬁe lebé(rﬁrv&’aslev%p&%%owm@reﬁdéé SH) -

car boxyl at e solution of T, I met h

9- Rhy oxwmeﬁ@y(qhmrn@tpg@phwqlutmgm(h@@ﬁ% @tjayl)acgtate in cyclohexane to give

oxopr opy| } 12, Bn@h B 10 tiecPFRANYEZERLBE Iés(s5$’|) g ¢ €LHgREOAt i on 55)
(197mgy, 0.5 rrrrtl) in aceteonltrl ?Snﬂ \r/vas a g?) v%@éit?)o a stirred

sol uti on tuBes 34/ioynd 343 Mk - hyI et hyl ) oxy] benzoyl chl ori de (Prepared using
t he met hod descri bed

Preparation 54

20  1,1-Dimethylethyl 9-cyano-5-3-(methyloxy)-3-oxopropyl]-2,3-dihydro-1,4-

benzoxazepine-4(5H)-carboxylate

2
1"

A mixture of 1,1-dimethylethyl 9-cyano-5-[(22)-3-(methyloxy)-2-propen-1-yl]-2,3-
25  dihydro-1,4-benzoxazepine-4(5H)-carboxylate and 1,1-dimethylethyl 9-cyano-5-[(2E)-
3-(methyloxy)-2-propen-1-yl]-2,3-dihydro-1,4-benzoxazepine-4(5H)-carboxylate  1:1
(Preparation 53) (625mg, 1.81mmol) in dichloromethane (10ml) was added rapidly to
a suspension of pyridinium chlorochromate (PCC; 782mg, 3.63mmol) in

dichloromethane (10ml) at room temperature. The mixture was allowed to stir
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5 for preparation 37) (112ng, O0.5mmol) and triethylam ne (61ng, 84pl,
0.6mmol) in acetonitrile (5ml). The reaction m xture was stirred at room

t enper at we 2bewosd73hour t hen heated under reflux for 48 ROUEP2008he7ITEaCt i ON
m xture was cooled to roomtenperature and the sol vent evaporated. The

resi due was purified by chromatography, eluting with 20% et hyl acetate in

i so- hexanevejaiglt, then furthpe P@@c@@@ﬁ@n@-%@rﬁolymaﬁmd@m Tia 1egption NEX(URES)

C301- 134 : ' omB" |
153-(9-(2W?%§%ﬁ%@ngii 1-%E?ﬁ§?%?ﬁ§%ﬁxy] ﬁ%ﬁ§1§?%5§&99%§a e I 1y -4 g«
1, 1- di nemnguretstiypd ko] wrtbenydh). -Theanixtuse weas rfittbredrtbrough OediteEb x waslng- 5-

yl ) pr opangy Ly i ] e =] ; e

5 (5. (3. Cﬁ}:r%ijrgg?%ﬁ ?l%@ﬁ%ﬂéﬁég{eh Tg% ngla %ﬂgkﬁ \f/‘éﬁog%t%?' bind the residue purified

oxadi &z ol bBcromageraghye eliin® it 5323% iryd peatatedn 3yelphsxane 1a giweleg stk azepi ne-
4(5H) - ca t Al 0 5{@0 ; I roxi de
(2nml), an%ag?%dggo %@%&éﬁ (???rﬁg%é\ﬁ %’?@%)0819 or - 5?,%%]}%&3?23!)%;3???%

m xt ure wlthlool ed and the et hanol was evaporated. The residue was dil uted
with water (5ml) and acidified 25with glacial acetic acid. The sol ution was
extracted with ethyl acetate (2x5ml). The conbi ned organics were dried and

evapor at eBreparafionsoy he title compound as a_brown umé24rrg) whi ch was used
wi t holt f BdtDimethylethwl cati on WX@S}Y@B@Q@E@@&W? TE{nethwloxyy3- f ound

558 [ MrH] ox 6@8%@25-8%{5%-1 4-benzoxazepine-4(5H)-carbox31Iate _
53- (9- (5-{3- Cyano- 4- [ ( 1- et hyl et hypoxy] pheny1}-1, 2, 4- oxadi azol - 3-y1) - 4-{[ (1
, 1- di net hyl et hypoxy] car bony1}- 2, 3, 4, 5-t et rahydr o- 1, 4- benzoxazepi n- 5-

OH

yl ) propanoi c acid !
o3

H,N.__~N
N>/./O
e
\O
O
A mixture of 1,1-dimethylethyl 9-cyano-5-[3-(methyloxy)-3-oxopropyl]-2,3-dihydro-
15  1,4-benzoxazepine-4(5H)-carboxylate  (Preparation 54) (360mg, 1.00mmol),
hydroxylamine hydrochloride (174mg, 2.50mmol), and sodium bicarbonate (210mg,
2.50mmol) in methanol (10ml) was heated under reflux for 24 hours. A further portion
of hydroxylamine hydrochloride (70mg, 1.00mmol), and sodium bicarbonate (84mg,
1.00mmol) was added and reflux continued for 24 hours. The reaction mixture was
20 cooled and filtered through Celite®. The solvent was evaporated to give the title
compound as a colourless solid (393mg) which was used without further purification.
MS (ES) C1oH2N3Og requires 393 found 394 [M+H]".

Preparation 56
25 1,1-Dimethylethyl 9-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-
3-yl)-5-[3-(methyloxy)-3-oxopropyl]-2,3-dihydro-1,4-benzoxazepine-4(5H)-

carboxylate
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10 A m xture of 1,1-dinethylethyl

9-(5-{3-cyano-4-[(1-net hyl et hyl ) oxy] pheny1}-1, 2, 4-

oxadi azolwB-29®)08878- ( net hyl oxy) - 3- oxopr opyl ] - 2, 3- di hydr ®@CT/ER2M0808D%AZEpi ne-
4(5H) - carboxylate (Preparation 57) (41ng, 0.07mol), 2M sodi um hydroxi de
(2nml), and ethanol (2ml) was stirred at 60C for 2 hours. The reaction

m xture was cool ed and 15 the e nol was evaporated. The residue was
diluted with water (5nl) and acjdidied with glacial acetic acid. The
solution was extracted with eth acetate (2x5nml). The conbi ned organics
were dried and evaporated to gi he title conpound as a yell ow gum (36ng)
whi ch was used w t hout further pur iy ¢cation. M5 (ES) C291-132MN407 requires
548 found 549 [ MtH] . 20 Exanple 1 NN
3-[7-(5-{3-chloro-4-[(1-net hyl et hyl phenyl}-1, 2, 4- oxadi azol -3-y1)-2,3,4
, 5- tetrahydro-1H 2-benzazepin-1-y ropgnam de 250-N A solution of

1, 1-di net hyl et hyl 7-(5-{3-chl oro-4- t hyl et hyl ) oxy] pheny1}-1, 2, 4-

oxadi azol - 3-y1) - 143- ( net hyl oxy) - 3- oxo ro(??? -1, 3,4, 5-tetrahydro- 2H 2- benzaz
epi ne2-car boxyl ate (0.050 g, 0.088 )" in 7M ammoni a i n nmet hanol (5nml)
was stirred at roomtenperature fof 7 days. The nixture was evaporated,
re-dissolved in DCM (1 5 m) and trifluoroacetic acid (1.000 m, 13 mml),
then stirred at roomtenperature for 30 mn. The m xture was evaporat ed,
and then purified by MDAP. The fraction containing product was evaporated

acetate (0P Fut fobfanledd) BB E MBS RIS &Y e

and tHe regipduylliZ3-tiyaoeds-wentpxazémne-#(GH)satoxgalshi t Prepariation( 18 55D ) .

n ES-' 5 : : S 5 \ : AH, , 1.82
(1 'y, PO e iy gl el s adus8Cubiilip Sgurby ulihlps 3 1 08
3.36 (1H, chipro-Bl(dmetiyethyjoxylveTzoyl Thiorigg ,(PEr@rdtidn, 4 Hr (19Ymg6 050firkhl) br ),
7.06 (1H 0 viefhyRmibd b108d, 84, L60mmdr) §rPSbetPitrileBeshf). FhE reSibn Bixfle (1H d) -
15 Exanpl e
[ 7- ( 5- { ®agistimedatiqomm temnpeybieteh{gnolx hoyhibery bpated ndieoxefdik deo#8 Boys) - 2, 3, 4, 5
et rah Y SAPNvE . : . N
(- TEIY Shysncr RRAREREL Rodiey kg R Hindrafits Sl Salefiertioralbal s oo (1
1- 20 The residue was purified by chromatography, eluting with 20% ethyl acetate in iso-

i met hyl - .- h i [
¢ noi d” (o HEBEIMEHMBIN dhnfpoing o, 4 T Borh b, g RS P TN oabet i c
acid (1. Orequires! 87 Oform®bY2 BitHIDCM (1 m) and stirred at roomtenperature for

30 mn then evaporated to dryness. Purification by MDAP | eft a residue that
was redissolved in DCM (5 ml) before IMHC in ether (1 mM) was added. The

m xt ute wBrepavationw 5f ed, t hen
1,1-dimethylethyl 9-(5-{3-cyano-4-{(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-

3-
3.
1,
d

3-yl)-5-[3-(methyloxy)-3-oxopropyl]-2,3-dihydro-1,4-benzoxazepine-4(5H)-

carboxylate

20
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25 suspended in ether and filtered to |leave a white solid (21 ng). mz
(ES+) 456 [M+H +. 1H NWVR (d4-MeOD) S 1.42 (6H, d), 2.06 (2H, m, 2.39 (1H,
m, 2.48 woHpoamsp732. 55 ( 1H, n), 3.24 (2H, n), 3.46 (1H, Pa/EP20080679IH, m),
4.74 (1H, m, 484(1H n) 7.32 (1H, d), 7.56 (1H, d), 8.07-8.13 (3H, m,
8.21 (1H, d). 30 Exanp

3-[7-(5-{8- mt@noomi[1(dlmﬁfévlﬁwbﬁﬂg}rrydwwn@ﬁymlnq}rrzetmd]cﬁ@dﬁnwzwom&ii) 2,3, 4,
o et raygipscti2s bRy &t%z‘?@'b@nﬂox}é pirs wﬁ%a@oxm@r 0C(prghdlfion 1Mk} thi um

al um ni um hydri'de in ed to a so tlonof

met hyl 3- {18/ (8, P@Ommqi)r@ %e[qnﬂrllﬁdﬁmy)l\@Q%Wﬁl@mﬁw}sﬂreg soluygadf dzol -
yl)-2,3, 405%nt)e4t [;(ii%gw%e reg]leg%g%ambmel %Mé&’%@a%@n(thcQFd&schede? mm')

in THF 5°(3 m mxtuestlrre at roomtenperature for
30 mirp  AfopNreppratiogi St ﬁyam@xpémm%aml Jrigtadaraing e, moh 8Aul RSmmsh i e
ext r act edaddbaiRd [Bh, AGR! RbEid2 i %v@agdstm% 98! EmpBASGedbl fholfagnesi um
sul phate), evapor d a pur| e desir fractions were
conbi ned, thévdmamt é@dera@B@t faspred hwrtsth@ headion (mBture )Waén@DOﬂErdetq 9Miue

re- dISSO| QCM, I 1 C 1 t ) was
added, th%ﬁﬁehegum xtrﬁafemg/a?)d&ez]?egb%%attgpl tm(gt }edé%e h@g@ rgrlftlo Iggtave a

whi t e sol ¢hfomatography. miutingEBith 20% piayHacetete NIVRspdexaneompve the4fitlg 6H, d),
1.55-45 75 2. 2 2H, m,
3 15 1103 S%C(r?ﬂ)'éun@ s % %ho(«?gi (mrgg) I\ﬁ@éé%g‘cm r‘?’fN %13%%& %él's’H%Q ffou?hd §62:£(1H a0,
7.59 (1H, [MpHI".8. 07-8. 13 (3H m, 8.21 (1H, d). 15 Exanple 4

[ 7-(5-{3-Chl oro-4-[(1-nethyl et hypoxy] phenyl}-1, 2, 4- oxadi azol -3-y1l)-2, 3, 4, 5-
t etrahydro-1, 4- benzoxazepi n- 3-yl i met hanol hydrochl ori de

201, 1- Di et hyl et hyl

7- (5-{ 3- cBldYaPstfor &gL- et hyl et hypoxy] phenyl} -1, 2, 4- oxadi azol -3-y1)- 3-(h yd
r oxymet hyWh d ro-1 ,4-benzoxazepi n e-4 (5H)-ca rboxyl ate (0.024
g, 0.Bu7 9{S/vﬁblqypésmmhylﬁtwnpmhenylaﬂe&é-@éaé@qu -3v1)-44{0,tmol ) and
stirred a&uﬁé%ﬂ%ilgﬂ%‘i?ﬁ:% cﬁg{r}!ﬁ 334 Sltet J@d%%t4ul5éhi6’§§zé‘dm~%0rat ed and the

residue triturate to [ eave te solid (20 my). mz (ES+) 416
[ MtH] +.  1HIPIORApQIG-a0i0) 6 1.36 25 (6H, d), 3.70-3.75 (3H, m), 4.07 (1H

m, 4.46-4.57 (3H, m), 4.89 (1H, m, 5.52 (1H, m, 7.28 (1H d), 7.46 (1H,
d), 8.05?\}—% dd), 8.11 (1H, dd), 8.19 (2H, m), 9.66 (2H, br s). Exanple 5
3 cl

I

20 A mixture of 1,1-dimethylethyl 9-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-
oxadiazol-3-yl)-5-[3-(methyloxy)-3-oxopropyl]-2,3-dihydro-1,4-benzoxazepine-4(5H)-

HO

carboxylate (Preparation 56) (29mg, 0.05mmol), 2M sodium hydroxide (2ml), and
ethanol (2ml) was stirred at 60°C for 2 hours. The reaction mixture was cooled and
the ethanol was evaporated. The residue was diluted with water (5ml) and acidified
25  with glacial acetic acid. The solution was extracted with ethyl acetate (2x5ml). The

combined organics were dried and evaporated to give the title compound as a brown
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7-(5-{3-Chl oro-4[ (1- net hyl et hypoxy] phenyl}-1, 2, 4- oxadi azol -3-y1)-2, 3, 4, 5-

t et rahydro- 1, 4- benzoxazepi ne- 3-carboxylic acid hydrochl ori de To a

sol ut i on Wb 2009/080730 PCT/EP2008/067972

7-(5-{3-chl oro-4-[(1-nethyl et hyl )oxy] phenyl}-1, 2, 4- oxadi azol -3-yl)-4- 5

{[(1,1-dinmeth Iethypoxy]carbonyl? 3,4, 5- tetrahydro 1, 4- benzpxazepi ne- 3-ca

rboxylic aénd2¢mobediay, was Lsedmnd hpui Firther pufifisasior NS (ﬁrB) ot 3@ifle@r 4M HCI

i n di oxang, qg? 955%0[1?{@598[&?1%11 and the resulting solution stirred at room

tenperature ours. The m xture was evaporated to dryness and

triturated with ether to leave a white solid (39 ng). mz (ES+) 430 [ M+H|

1H NVR (cﬂ,ﬁe anggl 37 (6H, d), 4.39-4.56 10(4H, m, 4.65 (1H m, 4.89
7—f§¥?rﬁ‘—d 7.45 (1H, d), 8.02 (1H, dd), 8.11 (1H, dd), 8.14
8-(9-65- 3_tgyar@9-4 [(1 n‘@&gﬂ@thyl)gxy]phenyl} -1,2,4-oxadiazol- -3-yl)-4-{[(1,1-

[7(5{ - isazol -3-y1)-2,3,4,5
- 15tetra droﬁ%mﬁ&%zoxa@é?%agp@#}é?@a%éhg%%o&a%ﬁﬁgchI oride
3- (7 (5- {ﬂ repaneicAadid 1- net hyl et hypoxy] pheny1} -1, 2, 4- oxadi azol -3-y1)-4-{[(1

d|nethylethypoxy]carbonyll 2,3,4,5-tetrahydro- 1, 4- benzoxazepi n- 3-yl ) pr opano
ic acid (0.101 g, 0.181 mml) 2@5 di ssolved in 4M HC in di oxane (3.0 mM,
12.0 mmol ) and 20 stirred at mctenperature for 1 h during which tine a
solid formed. This was filtered en washed with di oxane and ether to | eave
a white solid (55 ng). mz (ES 8 [MtH|t 1H NWVR (d4-Me0OD) 6 1.42 (6H,
d, 2.00 (2H, m, 2.61 (2H, m, 3.86,(1H, m, 4.02 (1H, m, 4.55 (2H, s),
4.59 (1H m 4.84 (1H m, 7.30 (2 _\m, 8.11 (1H dd), 8.15 (1H, dd), 8.20
(2H, m. 25 Exanple 7

[9-(5-{3-Chl oro-4-[(1-nethyl et hypo
t et rahydro- 1, 4- benzoxazepi n-5-yli a

ptieny 1} - 1, 2, 4- oxadi azol - 3-y1)-2, 3, 4, 5-
i C g cid hydrochl oride

I

10
A mixture of 1,1-dimethylethyl 9-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-
oxadiazol-3-yl)-5-[3-(methyloxy)-3-oxopropyl]-2,3-dihydro-1,4-benzoxazepine-4(5H)-
carboxylate (Preparation 57) (41mg, 0.07mmol), 2M sodium hydroxide (2ml), and
ethanol (2ml) was stirred at 60°C for 2 hours. The reaction mixture was cooled and

15 the ethanol was evaporated. The residue was diluted with water (5ml) and acidified
with glacial acetic acid. The solution was extracted with ethyl acetate (2x5ml). The
combined organics were dried and evaporated to give the title compound as a yellow
gum (36mg) which was used without further purification. MS (ES) CyoH3,N4O7
requires 548 found 549 [M+H]".

20
Example 1
3-[7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-
tetrahydro-1H-2-benzazepin-1-yl]propanamide
\( cl \H
(o]
N
\Q\(/ Y/ CONH,
25 O—N
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30 4.0M hydrogen chloride in dioxan (2nml) was added to a solution of
(9-(5-{3-chl oro-4-

[ (1- met hywetzhgopsaispphenyl} -1, 2, 4- oxadi azol - 3-y1) - 4-{[ ( 1 PCI/EP2008/067972

5di net hyl et hypoxy] car bonyl11-2, 3, 4, 5-t et rahydr o- 1, 4- benzoxazepi n- 5- ypaceti ca
cid, sodiumsalt (Preparation 36) (90ng, 0.17mmol) in dioxan ﬁlnﬂ). The
reaction fi gelutien is1dtdimeduletty rio &ngﬂm@ﬂa[ﬁhﬁ@twﬁéhyﬁ)%ﬂpherm}e‘t,%ﬂf et her

(10nt) wa d3 and _ishe e & o3b di Ors_ L DI8S 5. acipitate
s 111 1 o afBo IS ROprOE At e Ao 22 bdhEaBbREL P | 2
conpound asakoxdalieupP10889. §OBB AnMFD giM agingri mgmawizﬁmngs@yreQ.aB? (6H,
d), 3.1-3 (ipel udes _ 4. 27 -

4. 34- 4. 4520%{3?,( te@)_‘%erétmsegfo? (71%?@'5 '),{@EL”%%@??A(%@(?‘%#&#,F@ 7 .'S%é!d?fj z'Lna 10 day
7,46 (5K, M)andiirimpreanatiepcid 11.060 (i3 eymoDgihen sty ajoonstenmeratire fo) . 10. 00

222’ [ tl\)/[ H]S%Q n%é @g(rﬁﬁlgrgrwa%) evaBrdtE®) ot & BosNBOP MSAr! TRS ffRon f ound

[ 9- ( 5- { 3- eg@iBing Pr¢duchwas grendigiee g T pb anytigsified ith- M gdisegdivm Bydjayide 3, 4, 5-

t et rahydrgs 4, - i,N=55% i i : . h hl ori de
b a0 oxant TGRS AR ERY acelel PIPTIE T Brgante? dors B VEEGRRrF

( 5- { 3- cyasidphpte) evanoraigd @ndl firosepidyednilinated with £thex 4ellegyelo-vahitg1solid (1§ (1, 1-

di met hyl A2,13, B i ti

B LA Sl R R L o ee b sl Caloheg b us e il st
was stirreg 217 (Gdm}, @gset1at une2fdr2.95 tibums), 3017ed.hy 3HbtmpB.3610mL nwas added
to give a l.oyrl es i I fiil d d.wth
diethyl esearl ']F?Z’n“s'{)%ﬁd’iq@dgg“%ﬁbg%%pﬁé t%r%g’eﬁ(r’%m'cfdaaégg?@& Vur I ess
solid (78R§R-7.BH2H400, 366 (1H16IDNSRY (1H,89 (6H, d), 2.66-2.74 (1H, m,
2.77-2.86 (1H, m, 2.98-3.04 (1H, m, 3.94 (1H n), 4.09-4.15 5 (1H, m,
4.40-4.47 (1H, m, 4.98 (1H m, 7.26 (1H dd), 7.44 (1H d), 7.56 (1H d),
7.80 13lH, Examp® 210 (1H, m, 8.51 (1H, m. M5 (ES) C23H22N1406 requires 434;

1075- (5- (Ao S BT Bty paylprensit 4omodre ST azo -1 -

2, 3, 4, 5- tettahytyail H-2thenzagepioxylipriopadoigldcid bydrochtoridle

Hl
\( cl NH
o
N
\Q\(/ ) co
O—N

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

20  dimethylethyl)oxy]carbonyl}-2,3,4,5-tetrahydro-1H-2-benzazepin-1-yl)propanoic acid
(0.086 g, 0.155 mmol) was dissolved in a solution of trifluoroacetic acid (1.0 ml, 13.0
mmol) and DCM (1 ml) and stirred at room temperature for 30 min then evaporated
to dryness. Purification by MDAP left a residue that was redissolved in DCM (5 ml)
before 1M HCI in ether (1 ml) was added. The mixture was evaporated, then

25  suspended in ether and filtered to leave a white solid (21 mg). m/z (ES+) 456 [M+H]".
'H NMR (d,-MeOD) & 1.42 (6H, d), 2.06 (2H, m), 2.39 (1H, m), 2.48 (2H, m), 2.55
(1H, m), 3.24 (2H, m), 3.46 (1H, m), 3.49 (1H, m), 4.74 (1H, m), 4.84 (1H, m), 7.32
(1H, d), 7.56 (1H, d), 8.07-8.13 (3H, m), 8.21 (1H, d).

30 Example 3
3-[7-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-
tetrahydro-1H-2-benzazepin-1-yl]-1-propanol hydrochloride
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OH 154. OM hydrogen chloride in dioxan (2m, 8 mml) was added to a stirred
solution of (9-

(5-{5- chiwoae®/somoet hyl et hyl ) oxy] - 3- pyri di nyl}-1, 2, 4- exadipawsloeB®7y1) - 4- { |
(1,1-

di et hyl et hypoxy] carbony11- 2, 3, 4, 5-tetrahydro-1, 4- benzoxazepi n- 5- ypaceti cac
id (Preparation 40) (250ng, 0.46mmol) inAryx di oxan (2ml) and stirred at
roomtenperature for 4 hours, Diethyl {'10ml) was added to give a
colourless solid 20 which s {iltered d~waghed with diethyl ether.
The solid was purified by Iwe-tNbe title compound as a col ourl ess
solid (169nmg). 6H (400 MHz, d ON 139 (6HC d), 2.66-2.73 (1H ),
2.77-2.85 (1H, m, 3.07-3.14 (1H, nf) 3.93-4.00 (1H, m, 4.08-4.16 (1H, m,
4. 40- 4. 061 M 1Hthiump , alGmiiin{ Didridg jn THEG (. 149 ndd),149. do{)1was rgdded .t80a (1H, ),
g '5225( [1H|v|+ %t?on%g]i ﬁan%}ﬁ’lsdﬁl(s-{ﬁ/-%hﬁ;'r:oslt-[ﬁg%%thgn%ﬂh%%%?yﬁﬁ%&-%diia%ﬁl-s- found

4- [ 9- ( 5- { B8)-2 Pahdtetrghfydrorei-Bydeerdmep o iy idveparioptel (02) 74g,0x 449 emodl)y iB-KHF - 2, 3, 4, 5
- tetrahy -1, 4- ben .n-5-vit | bu | C. aci d l oride,salt 30 OH
and 10 | et PEERIRAC M s bR el e 55 3y A °2ad

4- (9- ( 5- { Sdiyrarmydbx[del(10 ml) was added, then the mixture extracted into ethyl acetate

5met hyl et - [ - di.net hyl et. b
oyl 2. GOFRE SRR E e 8RS LRGeSt Bihareh Punste Rty rEBIREar Xt o
49) (80ngby MRARNTIhe desickdoitactioh@migre Torebinedc evaporatestt areotropsd swithr r ed at

t . i i ( ded d
the m wt ur Dang(Eo o o P kfuud BELEEIvA gy @ s R Hlubd e upragE e ="
evapott eethandl! dily wds etddgdl, tiehehe (MBirtlye weapordied sahdetituratet hethr etbeddee and t he

m xture stirred for ] nut es r an We[T]) C d off and
dry diet h(??veetangte(sfﬁ&)(éqa@(gﬁédﬂflzéEgﬁéi%fgﬁwgﬁti AAPMS{] wéﬂf'%&ﬁ%gqf‘%%%o m nut es
t he sol i ddwess5:1.75 €2te,dnpfA0a @HYinvie2118g1H| inl),e2.8@1Hduny 385t @Hc ah)pBKbess sol i d
(37M9) 555 (2H, m), 3.57 (2H, m), 4.68 (1H, m), 4.85 (1H, m), 7.32 (1H, d), 7.59 (1H, d),

8.07-8.13 (3H, m), 8.21 (1H, d).

15

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

tetrahydro-1,4-benzoxazepin-3-yllmethanol hydrochloride

o~
o HCl O)_\OH

20  1,1-Dimethylethyl 7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-
3-(hydroxymethyl)-2,3-dihydro-1,4-benzoxazepine-4(5H)-carboxylate (0.024 g, 0.047
mmol) was dissolved in 4M HCI in dioxane (1.0 ml, 4.0 mmol) and stirred at room
temperature for 1 h. The mixture was evaporated and the residue triturated with ether
to leave a white solid (20 mg). m/z (ES+) 416 [M+H]". '"H NMR (ds-DMSO) & 1.36

25 (6H, d), 3.70-3.75 (3H, m), 4.07 (1H, m), 4.46-4.57 (3H, m), 4.89 (1H, m), 5.52 (1H,
m), 7.28 (1H, d), 7.46 (1H, d), 8.05 (1H, dd), 8.11 (1H, dd), 8.19 (2H, m), 9.66 (2H, br

s).

Example 5

62



6H (400 MHz, cl 6DVBO) 1.20-1.30 (1H,m, 1.39 (6H d),1.50-1.60 (1H, m,
2.00-2.15 15 (2H,n), 2.30 (2H, t), 3.35-3.45 (1H, m 3.60-3.75 (1H m,
4. 00- 4. 10WQODb)9/08p7304. 45- 4.55 (1H, m), 4.65-4.70 (1H, nMPCTAPI®SHDBI2 (1H,
m, 7.35 (1H, dd), 7.55 (1H d), 7.70 (1H, d), 7.95 (1H, d), 8.45 (1H m,
8.50 (1H, , 9.50-9.80 (2H, br m, 12.1 (1H, br s). M5 (ES)

C25H2 6 N4 0B edRrCihtaro A6t 1methylettet) oxylplenyR d . 4-oxpHiazolt3-yl)-2,3,4,5-

419- (5-{5 s Bl 1o et PB%SJ}V' - Wl -1 2, 4- oxadi azol - 3-y1) -
2,3,4, 5-tfee§¢ygﬁ§§)r ?’ﬁ%%-zggﬁ%iﬁg%ign-& yﬁlagﬁgﬁ({legﬂ%élﬂjg hydrochl ori de y cl
OH 4M HCl in dioxan (1m) S ded d¢-q, a stirred sol ution of

4-(9-(5-{5-chloro-6-[(1- N H
, ,4-’d)xao|- v 4-{[(1,1-
, 4, 5-Hcet r alyydx 0- ¥, 4- benzoxazepi n- 5- yObut anoi ¢

5nmet hyl et hypoxy] - 3- pyri di nyil-

di et hyl et hypoxy] car bonyl | - 2,

acid (Preparation 51) (100ng, 0.17mmol) in dPoxan (2ml). The reaction

3‘! xtur e(\fi@)asééllﬂtlcﬁndofa'!-(fs-{llémlﬁr@fmﬁﬂ?ﬁdﬂﬁﬁetﬁﬂ}oxﬁ]gh@?wﬂ ,2,E1Lut5>¢ah%|20|4{\/y|bﬂ¢l fi n .

I OXa was addaedq. a e Stlrre roomtenper ure 1.0r
o - Brhelot- B s aban B2 Ao el A oo PRy PSARPMES added
It_o t _hg r eééi%it(l@.oe@@, t)hfe rﬁﬁn&g Ui @,@(&ibidrﬁ(j(lﬁrﬁll) r\;\%@ dﬂgeumﬁ gchedi@mh (a0 a_néI

I quli was canted o an . 1 ef y.et r added.to e residaue.
Af tor st ki T RO a0 R e eding, 80T iR B o0 T AP BRS IS 1 hp DEuhe it e
conpound Ase nik0tOWhs @95psiateld do (dhmass . andHri(Aed Viih, etiePMSRkvE .a2@hile 30
(1H, m, 1.40 gGH, d),1.50-1.60 (1H, .M, 1.95-2 05 (2H ,m), 2.30 (2H t),
3. 35- 3. 4559lig439 9)1 BB (B F3PAMFT. "HNMZ (doDNSEY & 1By (8. d)a2 #8-4566 (1H,
m, 4E5- eﬂ«H7Qn)} 4ids @, ng 489 (PSR (Abh (m,,d)m@éemm), @D2 (1h %%78.‘7‘2 (1H,

m, 7.94-7.99 (1H m, 8.55 |(1+1H’ d), 8.94 (1H, d), 9.40-9.80 (2H, br m,

12.1 (1H, (T5k dé),.&wsqlté} 883535l N405 requires 472 found 473 [MHH . 20

Exanpl e

419- (5-{3-chl oro-4-[ (1- et hyl et hypoxy] phenyl}-1, 2, 4- oxadi azol -3-y1)-2, 3,4,5

- tetrahyBx3neRled henzoxazepi n-5-yl i but anoi ¢ acid hydrochl oride. =~ OH
3-[7-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-

15 tetrahydro-1,4-benzoxazepin-3-yl]propanoic acid hydrochloride

3-(7-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-4-{[(1,1-
dimethylethyl)oxy]carbonyl}-2,3,4,5-tetrahydro-1,4-benzoxazepin-3-yl)propanoic acid
(0.101 g, 0.181 mmol) was dissolved in 4M HCI in dioxane (3.0 ml, 12.0 mmol) and

20  stirred at room temperature for 1 h during which time a solid formed. This was filtered
then washed with dioxane and ether to leave a white solid (55 mg). m/z (ES+) 458
[M+H]*. "H NMR (d4-MeOD) § 1.42 (6H, d), 2.00 (2H, m), 2.61 (2H, m), 3.86 (1H, m),
4.02 (1H, m), 4.55 (2H, s), 4.59 (1H, m) 4.84 (1H, m), 7.30 (2H, m), 8.11 (1H, dd),
8.15 (1H, dd), 8.20 (2H, m).

25

Example 7
[9-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-
tetrahydro-1,4-benzoxazepin-5-yl]acetic acid hydrochloride

30
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AM HCl in dioxan (1m) was added to a stirred solution of
4-(9-(5-{3-chloro-4-[(1-

5nmet hyl etwopoowydsptseny 1} - 1, 2, 4- oxadi azol - 3-y0-4- {[ (1, 1- dipc@EtErgéosobiwpoxy] car b
onyl}- 2,3,4,5-tetrahydro-1, 4- benzoxazepi n-5-yl ) butanoic acid (preparation
50) (60mg, O0.10mml) in dioxan (2ml). The reaction m xture was stirred at
roomtenperature for 2 hourshPﬂrElher AM HCl in dioxan (1nl) was added and
stirring at roomtenperature ntijnued for 1 hour. The solvent was
evaporated and dry di et hyl et her 12

m xture stirred for 30 m nutes.

dry diethyl ether (2nl) added to e
the solid was filtered off to give t
(9mg). 8H (400 MHz, d4 MeOH) 1.42 (6H,
m, 2.10-2.20 (1H ,n), 2.25-2.35 (1H,
3.80-3.92 (1H, 15 m, 4.10-4.20 (1H,
m, 4.80-4.90 (1H, m (partially obscure
(1H, dd), 7.62-7.68 (1H m), 8.07- 8.14 (X mg 8.20 (1H s). M (ES)
C24H2635CI NdO5requires 471 found 472 [MH 4 Exanmple 13 203-[9-(5-{3-C h |
oro-4-[(1 -methyl ethypoxy]p he nyl}-1,2,4-oxad i azol-3-yl)-2,3,4,5-
tetrahydro 1, 4- benzoxazepl n-5-yl ] propanoic acid, formc acid salt 4M HC

i n di oxan @Nh"l‘» ro@en drfise in dloesa@&frulr) Weh agfediq 959@1'?@%@%@{6 =Ghlore-4-

met hyl et hp(g%frlswélﬁgl)&%rpﬂwe@yl}élfr Qm&ieaaza% 33y|y1;){g41{[(1 1-di et hyl et hypoxy] carb

onyly 5 2 dro-'1 benzoxazepi n-5-yl ) propanoi ¢ acid
( Pr epat at dlawtwthxlmwarbenﬂhm ¥ tqtrr@hmlr? 1d4 QQ%X@@F}W $-y)aerdicr ea@€idon

m Xt ure Wasjighishk @ﬂrea&raﬁ&p%)t@m@r @tW'lrn?n C?C?ﬁ dpc)thQWml)-ﬁh% rROLHERTHiXHRS
evaporated and the residue triturated di et 1V)Q_m|6t er to give a gum

whi ch wasWpRisliTedkat WPMVIBAPeHuri Q)’@”t'@fé Piethyé ethempBlinll Was aéﬂd@@)laﬁﬁrﬂl‘féss gl ass
( 8”9) 5 ( 110ﬁ)ﬂt&£%rmor ‘Ijtffl}'f?Qquas %ﬂﬂaz pﬁe@?ta@ wagz‘l@&ed n%?f @gsr{eﬂletHWHretrﬁll 52 -

ether and dried to give the title compound as a colourless SO|Id (70mg) SoH (400

10 MHz, dgDMSO) 1.37 (6H, d), 3.1-3.7 ( 4H, m) (includes water peak), 4.16-4.27 (1H,
m), 4.34-4.45 (1H, m), 4.89 ( 1H, m), 4.97-5.03 (1H, m), 7.35-7.41( 1H, dd), 7.46 (1H,
d), 7.61 (1H,d), 7.96 (1H, d), 8.11 (1H, d), 8.18 (1H, s), 10.00 (2H, br s), 12.80 (1H,
br s). MS (ES) CoH%PCIN,O5 requires 443; found 444 [M+H]".

L) was 10 added to the residue and the
su%er natant |iquid was decanted off and
due. After stirring for 30 m nutes
Itle conpound as a colourless solid
X3-1.55 (1H, M, 1.65-1.75 (1H,
.40 I(2H, t), 3.50-3.60 (1H, m

-4.64 (1H, m, 4.68-4.77 (1H,
by H20), 7.32 (1H, d), 7.38-7.44

15 Example 8
[9-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-
tetrahydro-1,4-benzoxazepin-5-yl]acetic acid.

20 OH
4.0M hydrogen chloride in dioxan (2ml, 8mmol) was added to a stirred solution of (9-

(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-4-{[(1,1-
dimethylethyl)oxy]carbonyl}-2,3,4,5-tetrahydro-1,4-benzoxazepin-5-yl)acetic acid
(Preparation 38) (150mg, 0.28mmol) in dry dioxan (2ml) and the mixture was stirred
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- 4.50 (1H, m, 4.69 -4.75 (1H, m), 4.80 - 4.87 (1H, m, 7.31 (1H, d), 7.38
- 7.43 (1H, dd), 7.58 (1H,d), 8.05 - 8.13 (2H, n), 8.19 - 8.21 (2H, m. M
(ES) C23HRO2B0Va8BBFr equi res 457 found 458 [ MHH|t 15 Examrpir&EP1eh8/067972

3-[9-(5-{3-cyano-4-[(1-net hyl et hypoxyl phenyl }-1, 2, 4- oxadi azol - 3-y1)-2, 3, 4,5
- tetrahydro-1, 4-benzoxazepi n-5-yl i propanoi c aC|d formc acid salt 4M
HCl in di @txraﬂm(tmpyramg ferddleebrs.diathylogter (dﬂmafwarg»qowe(i&tp pge @yepirigss (1-

met hyl et hypaxyhohamyds fﬁte?e&of@éﬁdjhéérﬁ%ld\ﬁﬁry&lafhﬁ ét[mérltrﬂenchd’r*ﬁ&@wf RIDAEPOXY] car b

onyl}- 2,3,4,5-tetrahydro-1 enzoxazepi n- 5- yOpropanoi ¢ aci d” (Preparation
59) (40ngt0 gi%e tlneommhtmt)a8|amczimyled$ ealah(76mil)8H (Fliﬁ)@ Mléacxian’I‘SQh At39r@Hwas

d d th
Cosi oo 1) PR LTS R S B0 (FuRE T PE RE 5 A T SRR IS A 1 0°
gi ve tdhe (liH, Ine), éddpbdindithsmpa 4(;918 olirt, Ine)s $.26| (@sls di L I (1HG1Hd) (460 (NHzd), d4MEOH)
1.45 (6H, 78 (18: 30 g4 (+? b3 51MH, T (1S (E8)PC,ska,Nibs Mauirds 334; found

435 [M+H]".

Example 9
10  [9-(5-{5-Chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-

tetrahydro-1,4-benzoxazepin-5-yl]acetic acid

OH

15  4.0M hydrogen chloride in dioxan (2ml, 8 mmol) was added to a stirred solution of (9-
(5-{5-chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-yl)-4-{[(1,1-
dimethylethyl)oxy]carbonyl}-2,3,4,5-tetrahydro-1,4-benzoxazepin-5-yl)acetic acid
(Preparation 40) (250mg, 0.46mmol) in dry dioxan (2ml) and stirred at room
temperature for 4 hours. Diethyl ether (10ml) was added to give a colourless solid

20  which was filtered off and washed with diethyl ether. The solid was purified by MDAP
to give the title compound as a colourless solid (169mg). dH (400 MHz, dgDMSO)
1.39 (6H, d), 2.66-2.73 (1H, m), 2.77-2.85 (1H, m), 3.07-3.14 (1H, m), 3.93-4.00 (1H,
m), 4.08-4.16 (1H, m), 4.40-4.06 (1H, m), 5.45 (1H, m), 7.26 (1H, dd), 7.44 (1H, m),
7.80 (1H, m), 8.54 (1H, d), 8.93 (1H, d). MS (ES) Cy1H2**CIN,O5 requires 444; found

25 445 [M+H]".

Example 10
4-[9-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-
tetrahydro-1,4-benzoxazepin-5-yl]butanoic acid hydrochloride salt

30
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10 -3.58 (1H, m, 3.80 -3.88 ( 1H, m, 4.16- 4.25(1H, nm), 4.47- 4.55(1H,
m, 4.71 - 4.78 (1H, nm, 4.92 - 5.00 (1H, m (part obscured by solvent)),
7.38 - 7.%W020®H8018), 7.57 - 7.61 (1H m, 8.07 - 8.11 (PHI/EPRQIsB6MF2 - 8. 20
(1H, br s), 8.39 - 8.44 (1H, m, 8.46 (1H, s). M5 (ES) C24H24N405requires
448 found 449 [MHlt 15 Exanple 15

[9-(5-{3-Chloro-4-[(1-nethylet oxy] pheny1}-1, 2, 4- oxadi azol - 3-y1) - 4- net hyl
2,3,4,5-tetrahydro-1, 4- benzoxa i-5-yllacetic acid HO A m xture of ethyl
[9-(5-{3-chloro-4-[(1-nethylethyf ] phenyl}-1, 2, 4- oxadi azol - 3-y1) -

204-met hyl - 2, 3, 4, 5-tetrahydro-1, &5 gxazepi n-5-yl ] acetate (Preparation
61) (75ngy, O0.15mmvol), ethanol (0.5n)}
stirred at roomtenperature for 2 hours)
residue was diluted with water (5m) a
The aqueous phase was neutralised with | acetic acid and extracted
with ethyl acetate (2x3ml). The 25conbi ned grganic extracts were dried and
evaporated. The residue was dissolved in ethyl acetate (1ml) and treated
with 1M hydrogen chloride in diethyl eth&X'(1m). The sol vent was
evaporated and the residue triturated undee+ diethyl ether to give the title
conpound as a colourless solid (40ng) 6H (400 MHz, deDwvs0) 1.37 (6H, d),
2.78 (3H, br. s), 2.91-4.09 ( 4H, (includes mater peak) 4.29 (1H, t),

4 49 (1H, 8 9 45 1H,
7. 66 (G Boty’ iyl Sy adhe ?%(%ﬁwr% sofion, by Fo-&ys-dapos iy, o
s) 128 38methiylettpt)osylphavislH{ 1IESH-oXa@ BzA-35/0- MO‘Bﬂelqmthﬁsthquy]Ch(hﬂmdl}ilSS [ MtH] .
Menb f - : : : ' |1
st ops wer 5o 1aPhElo -4t ket 2y PBRANoL gl RPRARBH =B8] ebR” 2
0.14mmol) in dioxan (Z2ml). The reaction mixture was stirred at room temperature for

ol vent was evaporated and the
with diethyl ether (2ntl).

2 hours. Further 4M HCI in dioxan (1ml) was added and the mixture stirred at room
temperature for 1 hour. The solvent was evaporated and dry diethyl ether (2ml) was
10  added to the residue and the mixture stirred for 30 minutes. The supernatant liquid
was decanted off and dry diethyl ether (2ml) added to the residue. After stirring for 30
minutes the solid was filtered off to give the title compound as a colourless solid
(37mg)
8H (400 MHz, dsDMSO) 1.20-1.30 (1H,m), 1.39 (6H, d),1.50-1.60 (1H, m), 2.00-2.15
15  (2H ,m), 2.30 (2H, t), 3.35-3.45 (1H, m) 3.60-3.75 (1H, m), 4.00-4.10 (1H, m), 4.45-
4.55 (1H, m), 4.65-4.70 (1H, m), 4.95-5.05 (1H, m), 7.35 (1H, dd), 7.55 (1H, d), 7.70
(1H, d), 7.95 (1H, d), 8.45 (1H, m), 8.50 (1H, m), 9.50-9.80 (2H, br m), 12.1 (1H, br
s). MS (ES) CysH26N4Os requires 462 found 463 [M+H]".

20 Example 11
4-[9-(5-{5-chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-yl)-
2,3,4,5-tetrahydro-1,4-benzoxazepin-5-yl]butanoic acid hydrochloride
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10 stably expressing the human Si Pl receptor or Rat Basophilic Leukaem a
cells (RBL) stably expressing human Si P3 receptor were grown to 80%

conf | uencyohedansersbei ng harvested i nto 10nl Phospho- Buf Pera®2@alostva2 ( PBS)
and centrifuged at 1200rpm for 5 m nutes. After renoval of the supernatant,
the pellet was re-suspended and cells were honogeni sed within a gl ass
Waring bl ender for 2 bursts of sgcs in 200m s of 15buffer (50mMM HEPES
1mM | eupeptin, 25pg/ nl bacitracin, J 1lmM EDTA, 1nM PNMSF, pepstatin A).
The bl ender was plunged into iceJfol] 5 nins after the first burst and 10- 40
mns after the final burst to all mto dissipate. The material was
then spun at 500g for 20 mns and thegs
48, 000g. The pellet was resuspended in
PMSF and pepstatin 20 A The materi al
needl e, made up to the required vol une,
original cell pellet), aliquoted and stored
Menbrane preparation for S1 P1 GIPyS assay
Cells were honopgenised within a gl ass WaPiig 25 bl ender for 2 bursts of 15
secs in 200m s of buffer (50mM HEPES, 1nM beupeptin, 251.1g/nl bacitracin,
1mM EDTA, 1nmM PMSF, 2p. M pepstatin A). The bl ender was plunged into ice for
5 mns after the first burst and 10-40 mins after the final burst to all ow
foamto dissipate. The material was then spun at 500g for 20 mins and the
super nat a 3 0] e din the
sanme 30 bﬂvfﬁgpgkéggm]QIHEQém %ﬁéﬁ gﬁN%ET §d§§%L§E#|nﬁiﬁ§$wgp é1ﬂgrlal was
t hen for cedthyletiol)gky]e- @jrﬁmyi}fiefeéﬂoeladlaadé ylu}a4 {[01.1-he requi red vol une,

(st 1, SRR 3 o S5 oBEl B S GP o0t o
(1:SQ{F?LUyemHa?N§@hpKﬁﬂka @1?hE@DgErmo&ggKﬁthWh?(mM?mmpmﬁﬁmﬂ was ffer
(rEPES 2omieE e et AR o Db ana B B TEUORY Gl 3B

GDP 100 F& thei miaturestragd stoomntemperature fant he@pdhe so06gf/ wids a/daAcath aI SO

added), After 3&@%{&& (RlifwsQY V\;{j]é({]%%greggué aRaReaANd JRARIENS)

suspensi on HaY ensed erner yprop gne
pl ate (51ltinuies. The sopernaiant figui@ whs Hetamed bﬁeandaimdwﬁdjl eBibd (2vel) ladfi&5S] - GTP7S

(0. 5.”'\" fi {E)a{[he rggq,lgé : ?e’?% n?é)r @@ﬂﬁ”‘m# *hr?—} %a% 11‘Hﬂcefree(f?hen &/h%}e ded to

agoni st pla |na say cock I¢RNtT | uged at
1000r pm f csmpBoumidrast @ solbhessrexdid (i‘m'@)dnsat(et)@r Miz, alsMMS@) x20-ea0enH,mdl | t est

conpounds, ygr &, diSahMe Hiy, IVEQ AL, 85980C801 53b' 90, 8 s 5840, ey ©
15 3.60-3.72 (1H, m), 4.00-4.10 (1H, m), 4.48-4.56 (1H, m), 4.65-4.70 (1H, m), 5.40-
5.50 (1H, m), 7.40 (1H, dd), 7.68-7.72 (1H, m), 7.94-7.99 (1H, m), 8.55 (1H, d), 8.94
(1H, d), 9.40-9.80 (2H, br m), 12.1 (1H, br s). MS (ES) Cy3H,5°CIN,Os requires 472
found 473 [M+H]".

ernatant spun for 36 mns at

Eéﬁe buf fer as above but w thout
hewm forced through a 0. 6nm
suplly x4 the volune of the
rozen at -80C. Alternative

|| steps were perforned at 4C.

20 Example 12
4-[9-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-o0xadiazol-3-yl)-2,3,4,5-

tetrahydro-1,4-benzoxazepin-5-yl]butanoic acid hydrochloride.
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prepared in 100% DVSO using a 1 in 4 dilution step to provide 11 point dose
response curves. The dilutions were transferred to the assay pl ates

ensuri ng wbanovlmotse DVSO concentrati on was constant acr @SS/EPh@spbmre f or
all assays. Al data was normalized to the nean of 16 high and 16 | ow
control wells on each plate. A four paraneter curve fit was then applied.
Al ternative nethod for S1P1 GH%YS@ssay 20Si Pi expressing RH7777 menbr anes
(1.5pg/well) menbranes (1.5g/well)  were honobgeni sed by passing through a
23G needl e. These were then adhe to WGAcoat ed SPA beads (0. 125ng/ wel |)
in assay buffer (HEPES 20nM MyCIR 1 NaCl 100mM and pH adjusted to 7.4
usi ng KOH 5M). GDP 10RM FAG and sapon{n/901. 1g/ ml FAC were al so added
25After 30 m nutes precoupling on ice, th Ogé?d and nmenbrane suspensi on was
di spensed into white G einer polypropyl LWw384-wel | plates (50/well),
containing 0.1Rl of conpound. 5R1/well S|t GIP7S (0.5nM for SiPi or 0.3nM
for S1P3 final radioligand concentration) de in assay buffer was then
added to the plates. The final assay cocktajl (10.10 was then seal ed, spun
on a centrifuge, then read 30i medi atel y° a View ux instrunent.
Exenplified conpounds of the invention hadoa pECS50 > 5. Exanples 4 to7 and
9 to 14 had a pECS50 of >7. Exanples 6 and 12 to 14 had a pEC50 >8. 35 S1P3
S1P3 nenbranes fromrat basophilic | eukaem a cells (RBL-2H3)(1.5gg/well)
wer e adhered to WGA-coat ed SPA beads (0.125nmg/well) in assay buffer (HEPES

20mM MyClg 3EM, BN 1M Bngh Rl @d) Wik&d sbiidn 4r YSbREKhilorM.(1 PP 101i M

FAC

5  methylethyl)oxylphenyl}-1,2,4-oxadiazol-3-yl)-4-{[(1,1-dimethylethyl)oxy]carbonyl}-
2,3,4,5-tetrahydro-1,4-benzoxazepin-5-yl)butanoic acid (preparation 50) (60mg,
0.10mmol) in dioxan (Z2ml). The reaction mixture was stirred at room temperature for
2 hours. Further 4M HCI in dioxan (1ml) was added and stirring at room temperature
continued for 1 hour. The solvent was evaporated and dry diethyl ether (2ml) was

10  added to the residue and the mixture stirred for 30 minutes. The supernatant liquid
was decanted off and dry diethyl ether (2ml) added to the residue. After stirring for 30
minutes the solid was filtered off to give the title compound as a colourless solid
(9mg). 6H (400 MHz, d, MeOH) 1.42 (6H, d), 1.43-1.55 (1H,m), 1.65-1.75 (1H, m),
2.10-2.20 (1H ,m), 2.25-2.35 (1H,m), 2.40 (2H, t), 3.50-3.60 (1H, m) 3.80-3.92 (1H,

15  m), 4.10-4.20 (1H, m), 4.55-4.64 (1H, m), 4.68-4.77 (1H, m), 4.80-4.90 (1H, m)
(partially obscured by H,0), 7.32 (1H, d), 7.38-7.44 (1H, dd), 7.62-7.68 (1H, m), 8.07-
8.14 (2H, m), 8.20 (1H, s). MS (ES) CxHx>°CIN,O5 requires 471 found 472 [M+H]".

Example 13
20  3-[9+(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-

tetrahydro-1,4-benzoxazepin-5-yl]propanoic acid, formic acid salt
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5and saponi n 90ng/ M FAC was al so added). After 30 m nutes pre-coupling on

i ce the bead and nenbrane suspension was dispensed into a white G einer

pol ypr opywereodoseBd- wel | plate (50/well), containing 0. PRI/EPRONSIE&TICDNMPOUN.
5RI/well [35S]-GIPyS (0.5nM final radioligand conc) nmade up in assay buffer
was then added to agoni st plates. The final assay cocktail (10.10) 10was
centrifuged at 1000rpmfor 5 mnutes then read i mediately on a View ux
reader. All test conpounds were di ssgplved in DMSO at a concentration of
10nmM and were prepared in 100% DM3Q/{using a 1 in 4 dilution step to provide
11 point dose response curves. 1'\ }
pl ates ensuring that 15the DVSO c entrati on was constant across the plate
for all assays. Al data was nornali ze€
control wells on each plate. A four manmeter curve fit was then applied.
Alternative nethod for S1P3 GIPyS assgy 20Si P3 expressing RBL nmenbranes
(1.5Rg/well) were honopgeni sed by pas thy ough a 23G needl e. These were

t hen adhered to WGA- coat ed SPA beads 125fg/ wel |) in assay buffer (HEPES
20mMM MyC12 10mM NaCl 100nM and pH adj u3t@d to 7.4 using KOH 5M). GDP | ORM
PAC and saponin 90g/m PAC were al so addéd 25After 30 m nutes precoupling
on ice, the bead and nenbrane suspensign was di spensed into white G einer
pol ypropyl ene LV 384-wel| plates (50Pwebl), containing 0.1 RL of conpound.
5R1/well [35S]-GIPyS (0.5nMfor SiPi or 0.3nMfor 51P3 final radioligand

concentratji,on). nade. i n_ass buff er t hen adde ot ate The fi nal
assay coc%ﬂai C'('fo%ﬂ-’eﬁ’)‘ M}/tvﬁ%sn aéjggﬁ\f\g@ asﬁﬁwﬁgrh % éé(ﬁ’t(gi??'gg@fo'%ﬂéh read
30i mredi ainethyletiylaxypleady)xt, 2, asixadiareiH3-yl)-4-{[(1,1-dimethylethyl)oxy]carbonyl}-

5  2,3,4,5-tetrahydro-1,4-benzoxazepin-5-yl)propanoic acid (Preparation 58) (25mg,

0.04mmol) in dry dioxan (1ml). The reaction mixture was stirred at room temperature
for 1 hour. The solvent was evaporated and the residue triturated under diethyl ether
to give a gum which was purified by MDAP to give the title compound as a colourless
glass (8mgq).

10  dH (400 MHz, d4 MeOH) 1.42 (6H, d), 2.30 - 2.52 (4H, m), 3.52 - 3.59 (1H,m), 3.76 -
3.84 (1H, m), 4.18 - 4.27 (1H, m), 4.42 - 450 (1H, m), 4.69 — 4.75 (1H, m), 4.80 —
4.87 (1H, m), 7.31 (1H, d), 7.38 - 7.43 (1H, dd), 7.58 (1H,d), 8.05 — 8.13 (2H, m),
8.19 — 8.21 (2H, m). MS (ES) Cy3H24>°CIN;O; requires 457 found 458 [M+H]".

15 Example 14
3-[9-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-

tetrahydro-1,4-benzoxazepin-5-yl]propanoic acid, formic acid salt

I o

O,

(@]
A

HO
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Exenplified conmpounds had a pECS50 < 7, many had a pEC50 <6. Exanples 1 to
3, 7to 10 and 12 to 13 had a pEC50 <5. 35 Clains 51. A conpound of formula
(1) or a wbanwasewsvi cal |y acceptable salt thereof: (1) PCAVEP2008l0eTyt or a 5
or 6-nenbered heteroaryl ring; Rl is up to two substituents

I ndependent|ly sel ected from hal ogen, Co_3)al koxy, C(1_ 103)fl uoroal kyl,
cyano, optionally substituted phenyl, C(1_3)fluoroal koxy, C(1_6) aI kyl and

A3_6) cychgake! in Bodi [ L]qg%madlae{j%e% %lu%&%falsg@'(s {Bndly-fymenber ed
saturated ring sel ected e oW n )aIkyI
opti onal | meﬁwlﬁhml)pw]@iderw o xadiar-3r\d)-4 )ﬂm@bwmyl)qm)w , CO2H or

(CH2) 1- 309314 5. -fet ngt?rﬁolnpgg%xgﬁerﬁrﬁ%%bl%pgﬁélc OLcid [PRE5drafsilsof alabg,

accept abl € sa eof
5 0.07mmol) in dry dioxan (1ml). The reaction mixture was stirred at room temperature

for 2 hours. The solvent was evaporated and the residue triturated under diethyl
ether followed by purification by MDAP to give the title compound as a colourless
glass (13mg).
3H (400 MHz, d,MeOH) 1.45 (6H, d), 2.30 — 2.42 (3H, m), 2.47 — 2.55 ( 1H, m), 3.52
10 -3.58 (1H, m), 3.80 -3.88 ( 1H, m), 4.16 — 4.25 (1H, m), 4.47 — 4.55 (1H, m), 4.71 —
4.78 (1H, m), 4.92 — 5.00 (1H, m (part obscured by solvent)), 7.38 — 7.46 (2H, m),
7.57 - 7.61 (1H. m), 8.07 — 8.11 (1H, m), 8.15 - 8.20 (1H, br s), 8.39 — 8.44 (1H, m),
8.46 (1H, s). MS (ES) CxH24N4Osrequires 448 found 449 [M+H]".

15 Example 15
[9-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-4-methyl-
2,3,4,5-tetrahydro-1,4-benzoxazepin-5-yl]acetic acid

HO
A mixture of ethyl [9-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-

20  4-methyl-2,3,4,5-tetrahydro-1,4-benzoxazepin-5-yl]acetate (Preparation 61)
(75mg, 0.15mmol), ethanol (0.5ml) and 2M sodium hydroxide (1ml) was stirred at
room temperature for 2 hours. The solvent was evaporated and the residue was
diluted with water (5ml) and washed with diethyl ether (2ml). The aqueous phase
was neutralised with glacial acetic acid and extracted with ethyl acetate (2x3ml). The
25 combined organic extracts were dried and evaporated. The residue was dissolved in

ethyl acetate (1ml) and treated with 1M hydrogen chloride in diethyl ether (1ml). The
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A is phenyl or pyridyl; RLis up to two substituents independently sel ected
fromchloro, cyano and i sopropoxy; 25R2is hydrogen; Bis (a) or (b); R3is
hydr ogen; wB200908013p2) 2CONH2, (CH2) 1- 30H, CO2H or (CH2) 1P8TEPRNOSMEI972

2009/ 080730PCT/ EP2008/ 067972 3. A conpound sel ected from

5347-(5-{3-chl oro-4-[ (1-net hyl et hypoxy] pheny1}-1, 2, 4- oxadi azol -3-y1) -2, 3, 4,
5- tetrahydyent ﬂqsg-;vgm@@gjeqﬂdrthqrggi(ﬁmtdkgﬁgmud@er diethyl ether to give the title

347-(5-{ 3(‘:&%&fn9‘a‘é‘a[&ﬂ6m%§'¥$lﬁjt IgFj ?<y] phenyl}-1, 2, 4- oxadi azol -3-y1)-2,3,4,5
- tetrahydro-lk#Z-benzazepln-l-& ?g opanoi c acid 10

347- ( 5- { 38kt 4 @Y YHZ, §{OMB@) hyB et mox3 T B 3y} s)1 2814.0% édHamyl(inglugay - 2, 3, 4, 5

- tetrah - - epi - 1
7 (5. oo Wtk pEGel RSRARACR. Nad ity 2 BORMRI A, 4.9 g1 br ) TR IH DY 5 5 4
-t et r dhydr.é5 (181d}¥-7iEsn@bkdz 8901 8- ¢), |8kt Hdhal), 8.18 (1H, s), 11.94 (1H, br s),

(ot ranyar o1 A RERE AT SRRV R bt SRR BT -5 V1725 4, &

t et rahydr aze
20347- (5-{3-chl oro-4-[ (1- net hyl et hypoxy] phenyl1}-1, 2, 4- oxadi azol -3-y1)-2,3,4
, 9" Membrane preparation for S1P1 GTPyS assay
For membrane preparations all steps were performed at 4°C. Rat hepatoma cells
10  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
15 buffer (60mM HEPES, 1mM leupeptin, 25ug/ml bacitracin, TmM 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
20  A. The material was then forced through a 0.6mm needle, made up to the required
volume, (usually x4 the volume of the original cell pellet), aliquoted and stored frozen
at -80°C.
Alternative Membrane preparation for S1P1 GTPyS assay
All steps were performed at 4°C. Cells were homogenised within a glass Waring
25  Dblender for 2 bursts of 15 secs in 200mls of buffer (50mM HEPES, 1mM leupeptin,
25ug/ml bacitracin, 1mM EDTA, 1mM PMSF, 2uM pepstatin A). The blender was
plunged into ice for 5 mins after the first burst and 10-40 mins after the final burst to
allow foam to dissipate. The material was then spun at 500g for 20 mins and the
supernatant spun for 36 mins at 48,000g. The pellet was resuspended in the same
30 buffer as above but without PMSF and pepstatin A. The material was then forced
through a 0.6mm needle, made up to the required volume, (usually x4 the volume of

the original cell pellet), aliquoted and stored frozen at —-80°C

S1P1 GTPyS assay
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trahydro-1, 4- benzoxazepi n- 3-yl ] propanoi ¢ aci d
(5-{3-Cnhl oro-4-[(1-net hyl et hypoxy] phenyl}-1, 2, 4- oxadi azol - 3-y1) - 2, 3, 4, 5-
t r ahydrwooev/isersaoxazepi n- 5-yl acetic acid 25 PCT/EP2008/067972
(5-{3-cyano-4-[ (1- net hyl et hypoxy] phenyl}-1, 2, 4- oxadi azol -3-y1) -2, 3, 4, 5-
rahydro-1, 4- benzoxazepi n-5-yl acetic acid
- { 5- Bhinen &16-1[ ral hepatoyb evérpiyoargs {Bspy/weldi werejadheddooxwtieaigeim 3-y1) - 2,

301, - - ;

LSRN AR ERTAIER Tl S5 oAb o sy 5 .
ydr ass]aymliﬁenib&ali%pﬁ()ml\ﬁ,- MoChutGnidi dlagtil0mM and pH adjusted to 7.4
723, 2. 5. oy At M 0% M ERG BrA by BB d o8B AR YD
449- (5{3FA@Ivmsca4§bé({dbdm'et hyl et hyl ) oxy] phenyl) -1, 2, 4- oxadi azol - 3-y1) -2, 3, 4,

2ccopt abl 8Pl N ERER oaF Ui o ey 1 %%%gi%ﬁﬁmaErﬂoaé’rma%g%fe%‘éthi%é of
clainms 1 #Hiepehsko iMtarauviaied Gl‘e@nét ﬁm@rmrﬁaetwfaan ~VSIEplats (Sphlﬂwéllﬁ ehtaniing of
condi tions or disorders nediated, by S1P1 receFt ors Use according to

claim4, et heP%delﬁﬁVWﬁ”6?310@-5%%@5% @%';5@@0'%%&8%?)@&1%%. nmune
di seases, jnClysaPibGfiérihSL HERLLId¥d % %@En%tr ﬁate@Stﬂﬁﬁ‘maH Béd A EHRkA Y10.1,41)

neuropat hies, arthritis, transp ation, Crohn's disease, ulceratlve
colitl®, wap Useneqqmrﬁ@gm @tsTOQOrFm fri nminsites en éﬁa%m@@éatﬁlysqrb@ Vigylexy, solid
tunours, ﬁgge;unnur met ast asis, diseases associated w th angi ogenesis,
vascular I seases, pain condltlons acute viral diseases, inflammtory

bowel condll tasbaemppursls weretigsolved-in RSP rat @efmﬁ@arﬂtlomow@ﬂ% and glereJse
accor di ng?kea@h%hm(fo%%ﬂé@ Gsibd'® $9RY GiiGHdn §tebL&BU§ro%¥tﬂep§hP%b§e 7. A

pharnaceu i cal conposition conprising a conpound accord one of
cl ai ns | t gsgonse curves. The dilutions were transferred to the assay plates ensuring that

te
[ 9-
te
[ 9-
tetra
[9-(5
3,4,5-
449- ( 5-
tetrah

15  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

20  S4Py expressing RH7777 membranes (1.5ug/well) membranes (1.5ug/well) were
homogenised by passing through a 23G needle. These were then adhered to WGA-
coated SPA beads (0.125mg/well) in assay buffer (HEPES 20mM, MgCl, 10mM,
NaCl 100mM and pH adjusted to 7.4 using KOH 5M). GDP 10uM FAC and saponin
90ug/ml FAC were also added

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

30  immediately on a Viewlux instrument.

Exemplified compounds of the invention had a pEC50 > 5. Examples 4 to7 and 9 to
14 had a pEC50 of >7. Examples 6 and 12 to 14 had a pEC50 >8.
35
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S1P3

S1P3 membranes from rat basophilic leukaemia cells (RBL-2H3)(1.5ug/well) were
adhered to WGA-coated SPA beads (0.125mg/well) in assay buffer (HEPES 20mM,
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.

Alternative method for S1P3 GTPyS assay

S1P3 expressing RBL membranes (1.5ug/well) were homogenised by passing
through a 23G needle. These were then adhered to WGA-coated SPA beads
(0.125mg/well) in assay buffer (HEPES 20mM, MgCl,; 10mM, NaCl 100mM and pH
adjusted to 7.4 using KOH 5M). GDP 10uM FAC and saponin 90ug/ml FAC were
also added

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

immediately on a Viewlux instrument.

Exemplified compounds had a pEC50 < 7, many had a pEC50 <6. Examples 1 to 3,
7to 10 and 12 to 13 had a pEC50 <5.
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Claims
5 1. A compound of formula (I) or a pharmaceutically acceptable salt thereof:
O\N
\
R, N
B
R

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.
10  gfluoroalkyl, cyano, optionally substituted phenyl, C .sfluoroalkoxy, Cisyalkyl and
Casycycloalkyl;

R; is hydrogen, halogen or C4jalkyl;

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

0
R4 R4 R4
NR,
NR
R ’ R; NR; R}
° (a) (o)

15 (c)
Rs is hydrogen or C1.3)alkyl optionally substituted by oxygen;
R4 is (CH2)1_3CONH2, (CH2)1_3OH, COzH or (CH2)1.3C02H.

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

A is phenyl or pyridyl;

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

25 R,is hydrogen;

B is (a) or (b);

Rsis hydrogen;

R, is (CH3),CONH,, (CH,);30H, CO,H or (CH,);.3CO,H.
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3. A compound selected from:

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

tetrahydro-1H-2-benzazepin-1-yl]propanamide

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

tetrahydro-1H-2-benzazepin-1-yl]propanoic acid

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

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

1,4-benzoxazepin-3-ylimethanol

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

1,4-benzoxazepine-3-carboxylic acid

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

tetrahydro-1,4-benzoxazepin-3-yl]propanoic acid
[9-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-
tetrahydro-1,4-benzoxazepin-5-yljacetic acid

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

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

tetrahydro-1,4-benzoxazepin-5-yljacetic acid

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

tetrahydro-1,4-benzoxazepin-5-yl]butanoic acid

4-[9-(5-{5-chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-y1)-2,3,4,5-

tetrahydro-1,4-benzoxazepin-5-yl]butanoic acid
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4-[9-(5-{3-chloro-4-[(1-methylethyl)oxylphenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-tetrahydro-
1,4-benzoxazepin-5-yl]butancic acid

and pharmaceutically acceptable salts thereof.

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

5. Use according fo claim 4, wherein the condition or disorder multiple sclerosis,
autoimmune diseases, chronic inflammatory disorders, asthma, inflammatory
neuropathies, arthritis, ftransplantation, Crohn's disease, ulcerative colitis, lupus
erythematosis, psoriasis, ischemia-reperfusion injury, solid tumours, and tumour
metasiasis, diseases associated with angiogenesis, vascular diseases, pain conditions,
acute viral diseases, inflammatory bowel conditions, insulin and non-insulin dependant
diabetes.

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

7. A pharmaceutical composition comprising a compound according o any one of
claims 110 3.
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