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

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

di sorders. Sphingosine 1-phosphate (S1P) is a bioactive |ipid nediator
formed by OXADQAGOLREAERINATHBESDACIPHAE AHOSPHIBIGYSINERT-RIHSPRHAKEAGERE and i s
found in high levels in the blood. It is produced and secreted by a nunber

of cell types, includin oseg of 10 hematppoietic origin such as

ol at of et o ndreRl i eBliEr RS ftiyeb o 2B Ge s Pe tha AhartiReRSY 1 .
Sanchez aadivity, aprdOésbes JoCethdir Brepabetion 9 2hahd)ceutidal hmenpsitivae coatagdngf

bi ol ogi cal actiagps, includjing regulation of cell proliferation,

di £ 1 erent 180 1 NAbUTT 1i{e boRalelr arPEaly 8ROr8Ra. activation of | nflammatory
cells and platelets (Pyne and Pyne 2000, Bi ochem J. 349: 385). Five
subtypes 0f, .S1 P responsj ve ptor_ have,. 15 been scri bed, S1P1 (Edg-1),
Sipo | agSeyoeshes TREGOANE ISP legi, MiFouv Aok et %4 sVl part b
t he O- pr opleisphaglapbredf sphitajobiakibgl spingbsine Rinbadd and igdound iaridhyleadls irecept or s

Ch | 002 ..Ph | i | i 54: 26 h nd Hi 2004 J
Co 0 o B sfitn il BISTESh 85 S8rolSRlty R Bar Stel TR T s B neta
expr elsi omematbpdietisl BYlgid sheh rag platdietsy arck prass selts, (Bdddote xgb rab 39e@l JoRiol 20

| ynphoi d and BoJ et ic Lissues a 1 tmarily.d in_and to a
ot degPham 2 BBEPREI A Shahe B Y07 ] B BlARE dod R LRata B0 e e ¢
pronot e aravige ioétbjoladicddiastions, dedludires pandaion (dfl etk @olifetdtian, 2dif&-eBiiaiohem et
Bi ophysica Acta 1582: 7 Sanchez .and .H.a 2004, J Cel | u].ar .Bigchem 92:913).
50y oposcdofih JeddliFifion SRR MBRETGy Fynins LRl O el o
cyt oki ne Pyreu20000Bicchppr &sEi%oB8andrivef $ubtipes af Hifdespelsival receptos hg¥osen and
Coet z!. 2005 t v, | : oni of_ ¢t cept or, have
been Used$H esr?ﬁﬁ%%régfi g%?%?ﬁﬁ)g Qﬁ‘%@r%ﬁ?ﬁl (fgrqlggsi %igérﬂéﬁ%{%g’n%ryel s,
i ncl udi ngSBHEdga@ntfamingupat oihe es-prutep lvabipise lentiothe (dEABErendidédrs gade M5, to
reduce th everity of the in di sease . Bri nkr al 2003 JBC
077 5145 3BTRy P et RLCaG o4 APt RR R AR i e EWs E . SReBet™ar 2004 3
Neur oi muidial 208@: 103slluBalBictheatistal, 20018).J Thésgn 5 Reseptolsnsigiwn glif2Perti@d) . Thi s
activity is,.feported to jated by the effect of 1 agonists on
yrmhocy @A BEPieEah il oBinan B el Stufiier s ihd wBRRRT sTe
agoniZx s lyeshobitl sandnhémetopeigtie sissadsi amd &1 PSyprhary tire orain tdridntes eclowdar y
| ynphoi d 350rgans,such. as the lLyngph nodes, . i cing a reversibl e peripheral
| ybhopoel Tt it SHnl D 3SR Ce s s bR TGy 5 e 03
Forrest edf blogioddredpori¥iear(KakodndEd[a I00Er BdadBerviSd ; BiSatnyswaehctal158002, JBC
279:13839).. Publi d t agoni st s .s| sts that conpound treat nent
i nduces I%)%%Chﬁ apﬁg{%sa@’?geﬂbl?gg'ofﬁ%gﬁ%gggel | surface via internalisation
(Galer and Goetz! 2004 FASEB J 18:551; Matloubian et al 2004 Nature
427: . Jo et al 200 e ol 12:703 nd it is.this.5reduction of S1P1
ecerbor BPraARERdRr Iens T et bR yrioneBrb IR oh et of
T cel | s findutibhsupyrepdiomade &ffbets loni ertdotHelial dzlle gRosdnr @ahGoetzl 2005 Nat

Rev Immunol. 5:560). Agonists of the S1P1 receptor have been used in a number of

autoimmune and transplantation animal models, including Experimental Autoimmune

Encephalomelitis (EAE) models of MS, to reduce the severity of the induced disease

30 (Brinkman et al 2003 JBC 277:21453; Fujino et al 2003 J Pharmacol Exp Ther

305:70; Webb et al 2004 J Neuroimmunol 153:108; Rausch et al 2004 J Magn Reson

Imaging 20:16). This activity is reported to be mediated by the effect of S1P1

agonists on lymphocyte circulation through the lymph system. Treatment with S1P1

agonists results in the sequestration of lymphocytes within secondary lymphoid

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



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

i ncl uded wbeoadspt2sve 10 transfer of | abelled S1P1 def ipCra®o08/06®bs s i nto
irradiated wild type mce. These cells showed a reduced egress from

secondar yg)| hai ans. Vet Loubi an I ) r 27; . . S1P1 has
al so been'z)rc']f}s/rg}r)a F%Iel%(pgﬁ%éIréégi?%g’e%adqo'}ah%leil gbogéﬁs%(}?gr@% %hBH@géth% ?%‘non( Al | ende
et 15 alagdEds 40Re36abat Binguouln&itregehdrdrindeiceslos @) hd-ABEBrekep®r Ii6d6) . Wt h
respect to this endothelial action, S1P1 _agoni st Qrted to
nave an eRPet! ST @ora BRGNS AT Ohly BLH SRR TS0 a rol e
i n nodul aMatigibiametrst 2004 datles 427:3552 Vo @hP62S Chamsad 12:13pand g iothit he

o A oIS i S, TR SUY S8R S i Y oy

6: 1228) . mMbeementoh®elpires she/lgmpbmpdeasbadkTivoabe blbBA $088626- A) has been
shown to reduce circulating | ynphocytes in aninmals and nan, have di sease
nodul ating activity in aninmal nodels of imune disorders and reduce

rem ssi onStRit gene deletidrapmiseg enbbyangrrietHtaiityg Ekperinngslte tdSexamnios ittee (dBr bhkman et

al 2002 J 1 21453 . ndal a et. al. 2 lence 296: 346, . Fujinp et al
2003 9 Pl seedi 6y Nk B e e diof Haf LR o s Be e e YoPetan et a1
2004 Arertrarsfer of Taketiag SARY ateficantdT tolkSintoéhbiattd wild 06 4nide.Ndheseicetiunol ogy
153: 108, rris et al 2 rd_J nol . 3570 i 2 h ol ogy
and Ther aRuerca FayBee 58~ i setPRRLgsahod Shoar teitefbam T 3p 0% 1078
Kappos et Nature2g@ys33ew Eng J Medi ci ne 335:1124). This conpound is a prodrug
that is phosphorylated in vivo by sphingosine kinases to give a nol ecul e

that has agonist activity at the S1P1l, S1P3, 51P4 and S1P5 receptors.
Cinical StRdhasalbabecrdasmibsd padledh emdxithdlinbediendtiomnidduleTiyfy Pllendseat ts i n

br adygardj,a0 4 fLr .ho f .t t ( .al 20 New Eng J
Vedi ¢ione. 476003 igsesty Bood SilioR <ol 268, Tcten v FERED il e o o
t he S1P3 thiscepdadingliabastanh, @1P4 agorbies heive deden tepoded dodchasai arakffectpsr i nent s.

These i nc| t se i knock:- .anj nal ich | i 11d type
m ce, do |rs]é(5)1g %8elprﬁﬁﬁtr}ogg é Vﬁ'%hg%cagr%go?@wtg% fr?gg IJ—@?\;@O'% 8%1'1%%5 'ation and

t he use odis@iérs. SdIPdcagonists amapsathdsclogirigl & tbe erddoft@ld! Bravalggaies’ &

Medi ci nal 1 St. ers. 14. n t : ,

Koyr akh ely %gﬁgf%%@}’s ﬁ@c@mﬁra%ﬁ#%& rgog{%g%ngr? r(%}eggg{%%gggg%éé%s% ﬁ\glr%g is a
need A0or @i alR00% ¢ plinomurandagyi 12280nmpounds with selectivity over Si P3 which
m ght be expected to show a reduced tendency to induce bradycardi a. The

foll ow ng patent applications describe oxadi azole derivatives as Si Al
agoni st s: TH® WHOBI0E0pafEdsiveNdQbpOSBISABY 7200 Q&1 08F00RS; A VBB6 b€ 0 813Byn to

V0067 115188 .80 atid RAdnotHd i04Rar 9P R4l dRESK: 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-



The follow ng patent applications describe

t et rahydr oi soqui nol i nyl - oxadi azol e derivatives as S1P receptor agonists:
W06/ 064 A50,200008672601463, W04/ 113330. 15 W08/ 064377 de€TmEPb@S/067965
benzocycl oheptyl anal ogs having S1P1l receptor activity. A structurally

novel cla of nds..has. now been found which provides .. Ists of the
5P recaBeim IS TRE RGBT B VERR, ap R B R RIS (1)
or a pharFRCEAN admaihisirattocant tiel wesatl 31R1hsaiedive tchempeadds. (Kalg et 262004 phenyl
or a 5 or,6-nenbered,heteroaryl .ring; Rl is. tQ_two substituen
ndependelEP P08 Bou i CHauhEn Lotes 35 aPRbx e 18U ol i1
cyano, op27omf3RyKseywrbidt ettaieds phvenyan J T(ahsplphiatiom 68Rpxy, C(1)al kyl and
03. 6) cq/cl oal kyl; R2 is hydrogen, halogen or Co_zoal kyl; 30B is a 7-nenbered
a

saturated ring selected fromthe foll ow ng: k-\.--N R3 (a)(b)(c) R3is
hydr ogen ldendeCRie2¢ 1s 4C@@E2H; for S1P1 receptor agonist compounds with selectivity over

S1P3 which might be expected to show a reduced tendency to induce bradycardia.

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 provides compounds of formula () or a pharmaceutically

acceptable salt thereof thereof:

2 (1)

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 a 7-membered saturated ring selected from the following:



R4 is hydrogen or C(13)al kyl optionally interrupted by oxygen; 5 In one
enbodi nent of the invention, Ais phenyl; RL is up to two substituents

i ndependewbl2gosmsbrst ed from chl oro, isopropoxy and cyaneCTEPRRSI06796ydr ogen,;
Bis (a); R3 is hydrogen or (CF12)1-3002H, R4 is hydrogen. 15In one

enbodi nent of the invention, Ais ph@nyl or pyridinyl; Rl is up to two
substituents indep gel ecg )oXy and cyano; R2
i's hydrogen; 20B is (|b); i“s hydr oge 1, R4 is hydrogen.
I n one enbodi ment oA he N vent i Qi 25,?\\”§ yridinyl;

(@) (b)

Rs is hydrogen or (CH,)14COH;
R4 is hydrogen or C1.3)alkyl optionally interrupted by oxygen;

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

15 In one embodiment of the invention,
A is phenyl or pyridinyl;
Ry is up to two substituents independently selected from chloro, isopropoxy and
cyano;
R,is hydrogen;
20 Bis (b);
Rsis hydrogen or (CH)14CO;H;
R4 is hydrogen.

In one embodiment of the invention,
25  Ais phenyl or pyridinyl;
Ry is up to two substituents independently selected from chloro, methoxy,
isopropoxy, trifluoromethyl, phenyl and cyano;
R,is hydrogen;
B is (c);
30 Rsis hydrogen or (CH;)1.3CO2H;
R, is hydrogen.

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



Rl is up to two substituents independently selected from chloro, nethoxy,
i sopropoxy, trifluoronethyl, phenyl and cyano; R2 is hydrogen; Bis (c);
30R3 i s hydnogeasorzs (CF12) 1- 3002H; R4 is hydrogen. |In omreT@EPh@dioo®ns A isS
phenyl . In anot her enbodinent Ais 3,4-disubstituted phenyl. 1In one
enbodi nent Rl is two substituents one of which is C(1_3)al koxy, the other
sel ected from hal ogen or cyano. In another enbodinent RL is two

subst i t uelnt sne embodimenhiR; his iteo i sibptitoprts yonanaf whieh 04 IG21;)dlloxgethecotddr f rom

chl oro or not her nbaodi ment WO subs S sel ect ed
Fr om ot R rRE BT B vaThu i 2P BB PREMeE o & R orELs S o and

i sopr opoxgf. which & fsoptdpexy enﬂbcbhh othet iRielested H#om ohlato bheyahopdrs lahotoar and

i SOpr Qpox t.the 0S|t s chlo

ooty ormBaeS: Bdle, SR RES s P e RorsBaf ! Ao M anot her
enbodi rrenzhndﬂienembc&hpentpaxys ahidrocy@asoprcrpoayf lmraﬁerrtheermnbbdnraemt Rlid s
10cyano at the,[?fh 9’3| ti.on _and |so [ ORRY ﬂtp the 4- t| on en A.i s phenyl

or Rl is %*h?r8r tpr?é't'gnﬁo T30 Xxdfﬁ,l sopr(%'é')??/ Wae the %hep an when A
is pyridichidro dutnthen@pesrhmdlan@m;odﬂipoxs dtyttie dypositidkb ivheorie |$rptmdjnyfem Bis

(b). I'n ano her nbodi e B. | : e I pent
(CFi2) 1 SR oTRoaBR: CisBiibhe Rl B3 BB8 At adiMemeRedbodi ment
Rzt i® hy@taoga’u.thé@ pOS|t|on and isopropoxy at the 4- posmon when A is phenyl or Ry is

chloro at the 5-position and isopropoxy at the 6-position when A is pyridinyl.
In one embodiment R, is hydrogen.
15 In one embodiment B is (b). In another embodiment B is (c).
In one embodiment R is (CH,);3CO,H. In another embodiment Rj is (CH,);CO,H.

In one embodiment R, is hydrogen.

20
The present invention therefore provides compounds of formula (IA) or a
pharmaceutically acceptable salt thereof thereof:

O
N

\ ~
R N /

R: (IA)
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
Casycycloalkyl;
R is hydrogen, halogen or C4jalkyl;

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



The present invention therefore provides conpounds of forrmula (IA) or a
phar maceutically acceptable salt thereof thereof: (1A 25A is phenyl or a
5 or 6- mewberedsheseroaryl ring; RL is up to two substi raemprsomsne®pendent | y
sel ected from hal ogen, C(1 _3)al koxy, C(1_ 3)fluoroal kyl, cyano, optionally
substituted phenyl, Co_sfiluoroal koxy, C(1_6)al kyl and C(3_6)cycl oal kyl ; R2
i s hydrogen, hal og i Saturated ring

sel ected fromthe folll owng: RR3 is hydrogen or
(CH2)1-3C2H, R4 is iogal ly/interrupted by
oxygen; 5 In one e j [ enyl; and/or RL is up
to two substituents ind@)endently selgcted from chtpro, isopropoxy and
cyano; and/ or

Rs is hydrogen or (CH,)13COH;
R4 is hydrogen or C1.3)alkyl optionally interrupted by oxygen;

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

15 In one embodiment of the invention,
A is phenyl; and/or
Ry is up to two substituents independently selected from chloro, isopropoxy and
cyano; and/or
Rzis hydrogen; and/or
20 Bis (b); and/or
Rsis hydrogen or (CH,),3CO,H; and/or
R4 is hydrogen.

In one embodiment of the invention,
25  Ais phenyl; and/or
Ry is up to two substituents independently selected from chloro, methoxy,
isopropoxy, triflouromethyl, phenyl and cyano; and/or
R, is hydrogen; and/or
B is (c); and/or
30 Rjis hydrogen or (CH,),3CO.H; and/or
R, is hydrogen.



10R2 is hydrogen; and/or Bis (a); and/or R3 is hydrogen or (CF12)1-3002H;
and/or R4 is hydrogen. 151 n one enbodi nent of the invention, A is phenyl;
and/ or RiwD=o0as8b125t WO substituents i ndependently sel ectreu/Hreansioctybdr o,

isopropoxy and cyano; and/or R2 is hydrogen; and/or 20B is (b); and/or R3

I's hydro «CH2) 1 002 R4 |s hy 0 d| nment of
the T nvenlio st g A o Bt Plo Sharh S G Wmbidalfn RS
[ ndependesttdlght@ebmrtcbeid iaik;alrgrodnt or al, |soraerhmioym3|'§nmireopd@y£) dliyil'f retens toret hyl |
phenyl and ¢ and/ dro nd/ o d/o 30R3 is
hyar sgen 41 SKERTYE S sBne sl PORART 1o deal oFmbE0e cibth Soms
Examples of such alkyl groups include methyl, ethyl propyl, iso-propyl, n-butyl, iso-
5 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.

10
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).

15  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.

20
In certain of the compounds of formula (I), dependent upon the nature of the
substituent there are chiral carbon atoms and therefore compounds of formula (l)
may exist as stereoisomers. The invention extends to all optical isomers such as
stereoisomeric forms of the compounds of formula (I) including enantiomers,

25  diastereoisomers and mixtures thereof, such as racemates. The different
stereoisomeric forms may be separated or resolved one from the other by
conventional methods or any given isomer may be obtained by conventional

stereoselective or asymmetric syntheses.

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

understood that the invention encompasses all such tautomeric forms.

It is understood that certain compounds of the invention contain both acidic and basic
groups and may therefore exist as zwitterions at certain pH values.
35

Suitable compounds of the invention are:



The term "al kyl" as a group or part of a group e.g. al koxy or hydroxyal kyl
refers to a straight or branched al kyl group in all isonmeric fornms. The
term " 01 WP 2aé%k0gb725ref ers to an al kyl group, as defi nedpralb@pPeqos®erbai ni ng
at least 1, and at nost 6 carbon atons Exanpl es of such al kyl groups

i nclude nethyl, ethyl, propyl, /so-propyl, n-butyl, iso- 5butyl, sec-butyl,
or tert-butyl. Exanples of such al koxy groups include nethoxy, ethoxy,
propoxy, 7-$B{Pcrogoxy|(1-mettopsthyljosplpbenydixy,2,4se@diaadledeyl)-ar3c4, b-¢attahlydtooxy .

Sui t abl e %3_96%%)% ch cl)nal kyl groups include cycl opropyl, cyclobutyl,

cycl opentyl "a 4 ye(?I (?hexyl. 10 As used herein, the term "hal ogen" refers to
fluorine (F), chlorine (), bromne (Br), or iodine (I) and the term
"hal 0". re to th al ogen. fluorao (~F),,chlpro (- rQ -Br) and
odo( 8 ) T IE TRl RIS Yo ah b SAEDR eI e BT RNGh oh
conpr i ses2id2ebeprazapire2dyBactioatidns sel ected fromO, N or S. Exanples of 5 or
6 nmenbered heteroaryl rings include pyrrolyl, triazolyl, thiadiazolyl,
tetrazolyl, imdazolyl, pyrazolyl, isothiazolyl, thiazolyl, isoxazolyl,
oxazol yl , 2-{taxktagethyl)oxyi-oH{Era B¢ 5-tefrainyaingd1 H-2-bereaaypingwl)- t12l4- pyri m di nyl ,
pyrazi nyl ridagzhnyl triazinyl. 20 In certain of the conpounds of
formul a (‘?’3"‘%&8@%@*’%@@%@% the nature of the substituent there are chiral
carbot® atons and therefore conpounds of fornmula (1) may exist as

stereois The jnvent.ion., e t i i I h_as

st er eoi sgﬁg‘é%%-cy %r}oﬁ%'[(gfméth@e@ﬁr&;}xﬁ}%ﬁylgﬁ ?21’46?%(1%%%?#%)%%?@3??%%3 hanti oners,
25 di ast ez@H=orerepiradl]adetit acids t her eof, such as racemates. The different
stereoi soneric fornms nay be separated or resol ved one fromthe other by
conventional nethods or any given isoner may be obtained by conventi onal

st er eosel £€t-(5#8-ayanagy (mmethyetisy)nkyiplseyl}- 130 Caxbdiarol-Gfyl F h8.4cenpounds herein
can ex Stteirgryﬂé-bﬂ%béraé%gﬂﬁfzhﬁph%r%a%ﬁ'jd it is to be understood that the
al't—'suc

i nventl on “enconpasses automsri’c forms. It is understood that
certain conmpounds of the invention contain both acidic and basic groups and

mmy t her ef of g axi,3ho a8, ZMC RL1ABR Bler R Zh Rl YA 1,0 3%. Sul tabl e

conpounds e’iI'nvent1 on
tetrahydro-2H-2-benzazepin-2-yl]propanoic acid

20  2-[(1-methylethyl)oxy]-5-[3-(2,3,4,5-tetrahydro-1H-3-benzazepin-6-yl)-1,2,4-

oxadiazol-5-yl]benzonitrile

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

25
3-[6-(5-{3-chloro-4-[(1-methylethyloxy]phenyl}-1,2,4-oxadiazol-3-yl)-1,2,4,5-
tetrahydro-3H-3-benzazepin-3-yl]propanoic acid

[6-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1,2,4,5-tetrahydro-
30  3H-3-benzazepin-3-yllacetic acid

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

1H-2-benzazepine

35  [6-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2.4-oxadiazol-3-yl)-1,3,4,5-tetrahydro-

2H-2-benzazepin-2-yl]acetic acid



7-(5-{3-chl oro-4-[(1-nethyl et hyl)oxy] phenyl}-1, 2, 4- oxadi azol - 3-y1)-2, 3, 4, 5-
t et rahydr olH 2- benzazepi ne

5[ 7- (5- { 3wohbovosezs[ ( 1- net hyl et hyl ) oxy] pheny1}- 1, 2, 4- oxadiraroéosBerpdj - 1, 3, 4,
5-tetrahydro- 2H 2-benzazepin-2-yl]acetic acid

2-[ (1- et hyl et hyl ) oxy] - 543- (2, 3, 4, 5-tetrahydro- 1H- 2- benzazepi n-7-y1)-1, 2, 4-
oxadi azol -5-yl ] benzonitrile 10

[ 7- ( 5- { 3- ByE{BChlofd-d-{(Tetétylethihoxyiptehpieé IRt pxadizoh3-gRs, ababirSryi- 1, 3, 4, 5-

tetrahydrp§f+%-8ggzngpin-2-y|]acetic acid
447- (5- { 3VEPERBYFAENEE et hyl et hyl ) oxy] pheny1} - 1, 2, 4- oxadi azol - 3-y1)-1, 3, 4, 5

- 15t etrahydro- 2H 2- benzazepi n-2-yl ] but anoi ¢ aci d

347- (5 {3; -4-[(1- et hyl et 0 -1.2. 4-pxadi.azol - 3-y1)-1,3,4,5
o SRR GG T AR SRAIET S ot 35 2Rl 803

202- [ ( 1- niedrizgkatepinld (6K Yy Bd3an0oR, &idl, 5-t et r ahydr o- 1H- 3- benzazepi n-6-y1)-1, 2,
4- oxadi azol -5-yl ] benzonitrile

6- (5-{3-chl oro-4-[(1-nethyl et hyl ) oxy] phenyl}-1, 2, 4- oxadi azol -3-y1) -2, 3, 4, 5-
t et r ahy dr &13-533b@nMamz4 [{ i mect@Bethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-dihydro-1,4-

346- (5-{3-chl oro-4- et hyl et hyl ) oxy] pheny11-1, 2, 4- oxadi azol -3-y1)-1, 2, 4,
5- tetrahyt 58?%9!-'0@-{)(&%%@(% nr?(-? e—'(%/{(li] propanoi ¢ acid
[ 6- (5K 3- chl oro-4-[ (1- net hyl et hyl ) oxy] pheny1}-1, 2, 4- oxadi azol - 3-y1)-1,2,4,5

-tetrahyd - zepi N3yl et i i . ,

o (5 (3 aRBra I T ErR VR UM S a0 arot iR ros 1) - 2, 3, 4, 5-
t et r ahydr iAo 2adeeimz4( 26 py lfeeetic acid

35[ 6-(5-{3-chloro-4-[(1-nethyl et hyl ) oxy] phenyl}-1, 2, 4- oxadi azol -3-y1)-1, 3,4
, b-tetrahydro- 2H 2-benzazepin-2-yl]acetic acid

8- ( 5- { 3- OM(B{beerp(4tK tretdtyliabyiyoxylpRgpytine Ayigratiazold3-piy-adh, az-tetradrygitoy 2, 3, 4, 5-t

et r ahydr oh_%:&%ggggﬁ%epi ne

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

oxadiazol-5-yl]benzonitrile

20  7-{5-[4-[(1-methylethyl)oxy]-3-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-3-yl}-2,3,4,5-

tetrahydro-1H-3-benzazepine

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

25
3-[7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1,2,4,5-
tetrahydro-3H-3-benzazepin-3-yl]propanoic acid

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

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

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

35  (7-{5-[4-[(1-methylethyl)oxy]-3-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-3-yl}-1,2,4,5-

tetrahydro-3H-3-benzazepin-3-yl)acetic acid



5348- (5-{3-Chl oro-4-[ (1- net hyl et hyl ) oxy] pheny1}-1, 2, 4- oxadi azol - 3-y1)-2, 3-d
i hydro-1, 4- benzoxazepi n-4(5H) -yl ] propanoic acid

448- ( 5- { wChbevmsezs[ ( 1- met hyl et hyl ) oxy] pheny1} -1, 2, 4- oxadiraroéosBe1pds - 2, 3- di
hydro- 1, 4- benzoxazepi n-4(5H) -yl ] butanoic acid 10

[ 8- (5-{3-Chl oro-4-[(1-nethyl et hyl )oxy] phenyll-1, 2, 4- oxadi azol - 311) - 2, 3-di hy
dro-1, 4- benzoxazepi n-4(5H)-Aacetic acid

7- ( 5- { 3- cTHE [ Hifl | grametity e pimgry)vixiy2 prosagiddol-B-\aL- #2 @& thitabpdro3Hr3) - 2, 3, 4, 5-
tetrahydrolSlhH :f’ﬁ-gi-el zazepi ne

2-[(1- rret?ﬁﬂ 8%‘?%1| 0> yT- 543! (2, 3,4,5-tetrahydro- 1H 3-benzazepin-7-y1)-1, 2, 4-
oxadi azol -5-yl ] benzonitrile

207- { K44- -t hyl et Q -3-(triflugropethyl. n 1, 2, 4- oxadi azol - 3-
V1 - 25, 4 B G TR B b 2 oRbARISH 2% &

7-{5- [ 2- (tetrafiyduoBBiEbérydayerinidiypbetanbig Beidl, 2, 4- oxadi azol - 3-y1}-2,3,4,5-tetra
hydr o- 1H 3- benzazepi ne 25

347-(5-{3-chl oro-4-[ (1-net hyl et hyl ) oxy] pheny11-1, 2, 4- oxadi azol - 3-y1)-1, 2, 4,

5- t et r aMdH{ir-(G-BFbyanbdiamethiylett8A)pkyphieryiio2, é-caedidzol-3-yl)-1,2,4,5-

[ 7-(5-{3-¢chlorp-4: - hyl et byl ) oxy] pheny1}-1, 2, 4- oxadi azol - 3-y1)-1,2,4,5

-tet rahydt%grﬁlg\ﬁﬁgéﬁ E%é%%%%%%ﬂ'%éw M a8éta|%'c§j acid

[ 7- (5 3- cyano- 4- [ ( 1- met hyl et hyl ) oxy] phenyl1}-1, 2, 4- oxadi azol - 3-yl y1, 2, 4, 5-t

et rahydro - zepi n- 3-yl j i :

357 15 Ca R Pl R o ForP b phen LAy PRSRER YL, 2, 4- oxadi azo

| - 3-y1} - 11,2,48-tetrabwdro-ahly8Hoon Zide Bin eyl parapioacBt Aacetic aci d

(7-{5[2-(trifluoronethyl)-4-biphenylyl]-1, 2, 4-oxadi azol -3-y1}-1,2,4,5-tetra

hydr o- 3H 3- benzazepi n-3-yl)acetic acid
4-(7-{5-[2-(trifluoromethyl)-4-biphenylyl]-1,2,4-oxadiazol-3-yI}-1,2,4,5-tetrahydro-3H-

15  3-benzazepin-3-yl)butanoic acid

2-(Methyloxy)-5-[3-(2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)-1,2,4-oxadiazol-5-

yllbenzonitrile

20  9-(5-{3-chloro-4-[(1-methylethyloxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-tetrahydro-

1,4-benzoxazepine

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

25
4-[9-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-dihydro-1,4-

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

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

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

oxadiazol-5-yl]benzonitrile

35  7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-tetrahydro-

1,4-benzoxazepine hydrochloride

10



5447- (5-{3-chl oro-4-[ (1-net hyl et hypoxy] pheny11-1, 2, 4- oxadi azol -3-y1)-1, 2, 4,
5- tetrahydro-3H 3-benzazepi n-3-yl ] butanoic acid

447- ( 5- { woyamwasd=fF ( 1- met hyl et hypoxy] pheny1}- 1, 2, 4- oxadipazar2@8yd)ed, 2, 4, 5-
t et rahydr o- 3H 3- benzazepi n- 3-yl ] butanoi c acid 10

4-(7-{544-[ (1-net hyl et hyl ) oxy]-3-(trifluoronethyl)phenyl]-1, 2, 4-oxadi azol -3
-yl}- 1,2,4,5-tetrahydro-3H 3-benzazepi n- 3- yCbut anoi ¢ aci d

4- (7-{5423{#-(5- {f3|-cyanm#e[(1hmle)hyl@trbjl)phﬂmdryﬂ}]1—,2L4-2>x4diaz<c&c$i—3&)zbl3—o[ihy¢ﬂg)—4 B:2,4,5-tet
rahydr o- 3H153- benza 3- buta oic acid

2- (Met hyl %(%)xajzef)@ %(%H%yllgrgﬁf% é)fcr%\%(ij]dr 0- 1H 3- benzazepin-7-y1)-1, 2, 4- oxadi azo
| -5- yl]benzonitrile

et §/ @50{34@@”&(4(1)[&{6’@3%‘9%%}693% NaRBenY dlodaidsJaipdbaiQlardi%d) - 2. 3. 4.5

-tetra prne

2- [ ( 1- et barizexdrebinek$H)-PBofdhoR; 2Lid- t et r ahydr o- 1, 4- benzoxazepi n-9-yl y1, 2, 4-
oxadi azol - 5-yl Thenzonitrile 25

449- (5-{3-Chl oro- 4-[ (1- et hyl et hypoxy] phenyl}-1, 2, 4- oxadi azol - 3-yl y2, 3-di hy
dro-1, 4- Wa@e&aﬂepb# (- ﬁlblbhyyeltl]yﬂ))ut()du&'rrlyl}eﬂcl?,d—oxadiazol-3-yl)-2,3-dihydro-1 4-

449- (5-{3-c¢ [ xy] phenyl1} -1, 2, 4- oxadi azol - 3-y1) -2, 3-di hy
dro-1, 4- 3%%@ azzg)?m 4 §ngljﬂ%ﬂ (‘y%(i?(gut anoi c acid

2-[ (1*Ooret hyl et hyl ) oxy] - 543- (2, 3, 4, 5-tetrahydro- 1, 4- benzoxazepi n-7-yl y1, 2, 4-
oo 270 B Byl sR G O RN ) o, 3 .5
- t et r ahy dvemzofiazépined(2d x-gltepparoie dujdlr ochl or i de

3-[7-(5-{3-cyano-4-[ (1-net hyl et hypoxy] phenyl}-1, 2, 4- oxadi azol - 3-y1)-2, 3-di h
ydro-1, 4- benzoxazepi n-4(5H) -yl ] propanoic acid

2-[(1-methylethyl)oxy]-5-[3-(2,3,4,5-tetrahydro-1,4-benzoxazepin-8-yl)-1,2,4-

15  oxadiazol-5-yllbenzonitrile

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

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

20  5-[9-(5-{3-Cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-dihydro-1,4-

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

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

25
3-[9-(5-{5-Chloro-6-[( 1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-yl)-2,3-dihydro-
1,4-benzoxazepin-4(5H)-yl]propanoic acid

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

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

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

35  2-[(1-Methylethyl)oxy]-5-[3-(2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)-1,2,4-

oxadiazol-5-yl]-3-pyridinecarbonitrile formate

11



5347-(5-{3-chl oro-4-[ (1-net hyl et hyl ) oxy] pheny11-1, 2, 4- oxadi azol - 311) - 2, 3-di
hydr o- 1, 4- benzoxazepi n-4(5H) - Apropanoi ¢ acid
447- ( 5- { woyaswasd=f ( 1- met hyl et hyl ) oxy] phenyl}-1, 2, 4- oxascameeo8/ymys 2, 3- di h
ydro-1, 4- benzoxazepi n-4(5H)-yl]butanoic acid 10
447- (5-{3-chl oro-4-[(1- et hyl et hyl ) oxy] pheny11-1, 2, 4- oxadi azol - 311) -2, 3-di h
ydr 0-1, 4- benzoxazepi n-4(5H) - Abut anoi ¢ aci d

2- [ ( 1- et ha-68-Ghloyw&y(1 -rbetBy 6By Boxd]-B-ryadindhy b odgdiaoeBy )2y ¢pt n- 8-y1) - 1, 2, 4

- 15oxadi a Thenzoni t.ri :

448- (5-{ 3 ﬁa@ﬁ%"ﬁh{]ﬁe %@F%P%b%@ﬁ’%%ﬂ%henyl}-1, 2, 4- oxadi azol - 3-y1)- 2, 3-di h
ydro- 1, 4- benzoxazepl n-4(5H) -yl ] butanoic acid

20549- (5; 4-1 (1- nmet hyl et hyI oxy] henz 4- oxadi azol - 3-y0- 2, 3-di
hydr05l & [7b {2509'3@ -K3 AT(eglp.y}Ietpyl P $-RMidFiIRYI |2d1 oxadlazol -3-y1)-1,2,4,5-

[ 9- ( 5- { 3- eyamard-3H(Ebeetabgpie3hylbyaryilc@oriny 1} - 1, 2, 4- oxadi azol - 3-y1) - 2, 3-di hy
dro-1, 4- benzoxazepi n- 4(5H) yl Jacetic acid 25

3-[9-(5- {%rpg%hﬁg e‘uﬁéil pétglylé%lllﬂg hlzﬁ%é%] 3-pyridinyl}-1,2, 4-oxadi azol - 3-y1)

-2,3-di hy enzo aze ropanoi ¢ acid
3-[9-(5-{3-Cyano-4-[(1-nethyl et hyl ) oxy] pheny1}-1, 2, 4- oxadi azol - 3- 0- 2, 3- di hy
d 0 :

3r FQlI(Oé {@ O%% %ﬁﬁﬁt%f ﬁ]@mqn}!b hylcﬁ%%g? cﬁce)ﬁ&f&q,(l%',%- oxadi azol - 3-y0- 2, 3-di
hydr o- 1, 44- [b@a{ﬁmyazeﬁr[fﬂ—@(eﬁiﬁ)et%l)pw]p‘mt}ﬂ& doixddiazol-3-yl)-1,2,4,5-

352-[(1- 1H-1,2
4- E)ia d:vtgzglw@g %%I égéﬁlzlazg% e)&] %Bétl’ctarclqe&r ?EMQ’FT}%C%H’ c%ll)pg&,ze%%a%?é E'alt7 yl1)-

7- (5-{5- Ghbeob- 6- [(1 met hyl et hypoxy] - 3-pyri di nyl}-1, 2, 4- oxadi azol -3-y1)-2,3

, 4,5- tetrahydro-1H 3-benzazepi ne hydrochl ori de

15 In another embodiment of the invention a compound of formula (I) is
4-[9-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-dihydro-1,4-

benzoxazepin-4(5H)-yl]butanoic acid or a pharmaceutically acceptable salt thereof.

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

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

The compounds of formula (1) can form salts. It will be appreciated that for use in
25 medicine the salts of the compounds of formula (I) should be pharmaceutically
acceptable. Suitable pharmaceutically acceptable salts will be apparent to those
skilled in the art and include those described in J. Pharm. Sci., 1977, 66, 1-19, such
as acid addition salts formed with inorganic acids e.g. hydrochloric, hydrobromic,
sulfuric, nitric or phosphoric acid; and organic acids e.g. succinic, maleic, acetic,
30 fumaric, citric, tartaric, benzoic, p-toluenesulfonic, methanesulfonic or
naphthalenesulfonic acid. Certain of the compounds of formula (I) may form acid
addition salts with one or more equivalents of the acid. The present invention
includes within its scope all possible stoichiometric and non-stoichiometric forms.
Salts may also be prepared from pharmaceutically acceptable bases including
35 inorganic bases and organic bases. Salts derived from inorganic bases include

aluminum, ammonium, calcium, copper, ferric, ferrous, lithium, magnesium,

12



5447- (5-{5-Chl oro-6-[ (1-net hyl et hypoxy] - 3-pyri di nyl}-1, 2, 4- oxadi azol - 3-y1) -
1,2,4,5- tetrahydro-3H 3-benzazepi n-3-yl ] butanoic acid or pharmaceutically
accept ablwozatvmor2ker eof . 10l n one enbodi nent of the i neemtEPevsac®eHPOUNd
of formula (1) is

4-17- 53 ano hyl e nyl 1)-1,2,4,5
L et any AP OYAR S RADRhTYE: SRR SROREY Shica B BENRE, SEReE 1)
accept abl feorB @harrmdueumﬁlly aﬂ:ﬁdphata@otgaerc lesbe dhcluelrtsati$ of txemanyymttondarya
conmpound o mjléa E‘ng u u naturall in bstjtu

449- ( 5-{ 3 ITHEY 222 BRI ABUISH BIFNNg, n3tuslly_ oSeHEIng, 81RsUFd 2. 3- di hy
dro-1, 4- dnemzsxxamiepymle zza(nﬁhbs yIP]athtam(pxherrmnedtlmﬂy aacpératahraocegamc@la‘se)s

bl | her h
e aeRa { ABRLED ] ool T e” oS oo e VBTl o it

ester or dathylaofinesucB- d&sthy&ammbetmandrrpoﬂddn@lhylémmmaﬂhan@l]) amamdiammppn

adri ni stratfion. b anhne ¥ ehleheiholi® CRRARNSoETuR oYL AR dhigsilkel
indirectl?ﬁjyg or Y1 or P CI@ YRR v HET G609 85T FESldue

t her eof . H'ktejnma)rrpgdnadsmmfe f [soma)balamllr)e ca/lsmfeor meﬁajlgllmarmme vmnhd;rplhxame
appre0|ate dIC n he s f [0 ounds of
ol a (T5eehBt ASHER s Rttt b eSeloliod By &b friftianig
pharrm)ceyﬂrlpmyllamlramdeﬂhydhbm/rﬁeahyl}anvmémemeneambﬁt&rttormeiambk))mdsth'eIIlked in the
i o addi P1n e e KHREOVIFR el o s alr gt 43 RmdBinobpine = o o
hydr obr onesins s WHenrthe compoundcofdhe ptesspthiovention & tdasmadltsnmgﬁbe preparets e. g.
succi ni c, rtar |

ot ol uencld B e AR reaiath RO bt ireehBRi i 888, Sttt tai n of

t he conpoanidis dficldder malcetid, | ) berergnésuifoniaci deadac.t i oampbdrsslfonid, h cimie, or nor e
equi val en tﬁar?esu&&ﬁ acLgln A?&lf%r%se%m &Venm@tllljc%ﬂ ' ”C'L;{Qr%?c ‘M@H c{%rér%% scope

al | possibl'e stoi chi onfe hon-stof'c nay al so be
prepar ed fydooahfxniar nsmﬂeaumlccdadchy madmpt alblie masdaeshc; modtbiahasglf@be, nowgiani ¢ bases
and organ se der i , gan| as cl | upl num
anmoni um E)acr%(ﬁgl u‘%nt(?ﬁ%%ér &{Oesksﬁgr(': %gﬁ?dré(;rﬂé aﬁlq ?'H!%Um%ﬁlﬁ%%heg%ﬁ%% nﬁnganl c

sal ts, natog@nesdfonioaicas sndithe lkedi um  zinc, and the like. Salts derived from
phar maceuti cally acceptabl e organi c bases include salts of prinmary,
secondary, and tertiary am nes; substituted am nes including naturally
occur2l ngParbstedtichydacosiptabds acid chddiioh iseltsamag . prepared cohegntionally by

phar maceu | | ept I r i S

B el udeaegr it D& RRERpfe BRAL of RS Bt YG - RAUERGSHSE Y, PESRBIFRI e,
di et hyl ansatis, wifty dasﬁshmbamenmepdamdaionvaqt@nmbjt bylr@amlnmawlﬂhahhelappemmatml am ne,
et hyl ened| S%'a ﬁor atnM m)rphol ine, N-ethylpiperidine, glucan ne,

gl ucosam ne IR <Y | ydrabam ne, isopropylanm ne, |ysine,

met hyl gl ucam ne, rmr phoI i ne, p| per azi ne, piperidine, procaine, purines,

w?g?{]@{jnrﬁ@eyagm#ﬁ{ Iaélr?‘l?ﬂggﬁg h(a?ne (%‘%?é@%gh%gﬂe{ﬁs Qallf |(9r gﬂ%’%gsq%lprke fongal ts may
al so be fzﬂrrdm‘dcri/stell'rmé)a!aay: optiomaéx bharygeated sr Belvatfedr Telfmannpbmilqnahyiademe
resins. t?%cop%rg?g Eﬂgm%pllcth@gra% ?rg%{lva't&svgsn\svélpgs C(ﬁmgtlglznd% coﬁ%‘ntl may be

pr epar ed F'Om pRAfTRCEUL I o acce e acids, rnc g inor ganq c and
or gani ¢ adridble e@umfmtsmﬁvdaien ard/o:d;elvao’etl c, benzenesul fonic, benzoic,
canphorsul fonic, citric,
30 Included within the scope of the invention are all salts, solvates, hydrates,
complexes, polymorphs, prodrugs, radiolabelled derivatives, stereocisomers and

optical isomers of the compounds of formula (1).

The potencies and efficacies of the compounds of this invention for the S1P1

35 receptor can be determined by GTPyS assay performed on the human cloned
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15 et hanesul foni c, ethanedisul fonic, fumaric, gluconic, glutamc,

hydr obrom ¢, hydrochloric, isethionic, lactic, maleic, malic, mandelic,
met haneswobanesmgoTsci ¢, panpi ¢, pantot heni c, phosphori c PCpEPPI0SIHOETIES
succinic, sulfuric, tartaric, ptoluenesulfonic acid, and the |iKke.

20Phar maceut i.cal | C ble acid addition ts may be prepared.

convent | Gy e R BER LA RS S ISP B S Feg AP BB LB st ve.
Phar mac euddtigittf dtytha&d B redeipeor sadingsfunttidmabassags described perepar ed conventional |y
by reaction with the appropriate inorganic or organi c base. 25The conpounds

of formula (1) may be prepared in crystalline or non-crystalline form and,
i f cryst aCompeyndseyf foptulafiabhy thedr phadmatadicelly smkep@bedsalt§hars tharsferd i on

includes wthin.its sco toi ghionmetric,hydrates or sol yate Il as

cormadrasTlsaiflhd Re3GRIF of bahlsd T dhchadit Mt oe Hhed e S e SR L) Loo
wi t hi n t hecegtopenopartibidar theendmpouraiseofafdrmsi (13, anslotheat pisgrmaygeutabliys,

conpl exes o] rphs rodrugs, .. radiql abel | ed rivatiwves, .stereoisoners
oo ont+ eaqoBPb ISR are R USHIR S ARRE of TS b S sy BEFRER DOTe

and ef fi cdiseasssofchtdnic dofigmauatdsy afisdrthers, iasthemd,i orlamaratériie n&lBpatBesecept or

can be determn b S erformed on the.human cl aned receptor as
Goscr becfiufar Hon iRt SRRRY ofred Tl ihoiBls drahefahiect

acti vit y pdorinbie, SadRémiecappetfosion umjung ®aolittttumoats, asrshytsmdes anetas@dsiser ei n.
Conpounds .of . f or.nul )...and t.heir pharpmaceut.ically ce le salts are
Cheref or eieeasss bodak il EdlcdesR SPORER diofBie” o GRBURGE A ohare
medi at ed vitah didees&d, Riflamecaptyolvowdl rcopditions; uhaulintdrel compsulimdgepdndaot mul a (1)

and their C i | & f use.,in the treatnment of
mul tiple ds'%llbegégg]leg% gﬁ?Joﬂe%r%%%ﬁggg% ggeagoe'io%écr%rogﬁlhleeczlﬂ\l'enr?'ﬁgr?ﬂat ory disorders,
asthma, inflammatory neuropathies, arthritis, transplantation, Crohn's

di Seai%e, H&rﬁgétfr;[o‘svo% ggr?rlnl}-l% 'r(@,ané ('tﬁ)el rgprfaﬁpéégerelggglg/ﬁ%ssc{eatﬁé%r ga?tg I’air(g ?ﬁesrefore

i schem a-re usi o netastasi's, di seases
associ at edf usetimtharigiatrgemedt iupus easloanhatosisli seases, pain conditions, acute
viral diseases, inflammtory bowel conditions, insulin and non-insulin
dependant di abetes (herein after referred to as the "Di sorders of the

I nvent i onCompdis@snidomusa @) ahdthaid pharingceutidatyhaice piabkr sedis eue itteaéfoye

accept ablgfu%glirg %g%e%bﬁ%ro%gérgsg use in the treatnent of | upus

eryt hemat 0sT1'S. 0 ormula (1) and their pharmaceutically
accelabl e salts are therefore of use in the treatnent of psoriasis. 20

Compoundsoghob i Tofhla Mrd U6 pRMREFRRGHY SbbbpioeRe Al nsld o oo
of use in the treatment of multiple sclerosis.

It is to be understood that "treatment” as used herein includes prophylaxis as well as

25  alleviation of established symptoms.

Thus the invention also provides compounds of formula (I) or pharmaceutically
acceptable salts thereof, for use as therapeutic substances, in particular in the
treatment of the conditions or disorders mediated via the S1P1 receptor. In particular
30 the invention provides a compound of formula (I) or a pharmaceutically acceptable
salt thereof for use as a therapeutic substance in the treatment of multiple sclerosis,
autoimmune diseases, chronic inflammatory disorders, asthma, inflammatory
neuropathies, arthritis, transplantation, Crohn’s disease, ulcerative colitis, lupus
erythematosis, psoriasis, ischemia-reperfusion injury, solid tumours, and tumour

35 metastasis, diseases associated with angiogenesis, vascular diseases, pain
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It is to be understood that "treatnment” as used herein includes prophyl axis
as well as 25alleviation of established synptons. Thus the invention al so
provi des worgpaunsarsof fornula (1) or pharmaceutical ly aecempramsec®ast s
thereof, for use as therapeutic substances, in particular in the treat ment
of the conditions. or disorders rred at ed. vi the Sl P1 recept or

parti cul ar° 96 F e T4 &I %ﬁeap?FS\n'Bé il Deregies i Gh SP”'

phar maceubhsuinldepeadand diabbles. salt t hereof for use as a therapeutl c substance
in the treatnent of nultiple sclerosis, autoimune di seases, chronic

i nfl ammatory di sorders, asthma, inflammuatory neuropathies, arthritis,

t ranspl an@ahbmmds@fcﬁdmﬁtﬂ;a d) sedfejr pﬂamammiualymbemtiable dalipase eff ydehasmat osi s,

psori |schen1 sol | urs, and tunour

BSnet dut abplePeliiculisERE bdfe PPt brionfor el accul ar ai seases,
pain conditions, acute viral diseases, |nflannatory bowel conditions
insulin d non- lin, d S formula (1)
e RO by TP SRS T RSPy s AR B A 2
subst ancetberapetiitesubstzateeintthe frebtoens ofgpsptibgsmt osi s. Conpounds of formul a
(1) and their pharmaceutically acceptable salts are of use as therapeutic
substances in the treatnent of psoriasis. 10Conpounds of forrmula (1) and

t hei r1Opha(r‘,orls\pt-istutdscmtIfd>rynutaa:(mqamdattﬂeor mtmacamieallyfacueﬁable dalie mepefusecas
substance n_the g)é atrre t, 0 SI s. The invention further

ot out dos Betabe ks EERPEE Prind re Bkl BT GR SRR o o Ger o ol s

i ncl udi ng humans whi ch can be nediated via the Si Pl receptor V\/ni ch 15
conpri ses—adm n| ste to the sufferer her.a eutl saf.e

o Toct 1 ver by e REYHRS oelr it et r R gl ke BBpTlN oy

accept abl masaids triskidingf hurhanspahith cah dre mledlatew\eatthotsnﬁnoecetﬁsr azvtmatt hod of
treatypent of nultlll%le scl autog mune,. di Sgases ronlc |nfltammtory

di sor der sCORIPRRIM t?””r%rﬁ%? STREC D P g aReaUcaly ST AnE el e e ARt at i on,
Crohn's daserapm;nowfdmnaﬂa eombhamaceuuanwameptMIHSempf IQf)arp:smar asi s,

| schem a- f gpﬁy%n ?'ng;?rS\'ng%uraymeﬁt\c}));S §gt[r)n3—;‘r i "of m@ltlélg sclljergsg% ?@I mmt?ne di seases

associ at ecr]’ esi s ease ons, acute
viral di sdisessmsss, |ohfdrmmaﬂlanmry|aﬂoqx/\mlsar¢erd1 tastmtsa mﬁlannlmatorandemmpathmsul in

? ﬁgfgggﬂit@‘aﬁ?’y ?%é%%ﬁz "ef r80t| \S}"ggea%guHF"e he’étl Qc%n% oetsr%%r%rt%r'ﬁ (I') or a
phar afc eupsotiasiby isaheeyHd-edpedusian t inRiy,heokbftumours, 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
25  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.

30
The invention provides a method of treatment of psoriasis, which comprises
administering to the sufferer a therapeutically safe and effective amount of a

compound of formula (1) or a pharmaceutically acceptable salt thereof.
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The invention provides a nmethod of treatnment of |upus erythematosis, which
conprises adm nistering to the sufferer a therapeutically safe and

ef fecti vewarmamisor2§ a conpound of forrmula (1) or a phar rat@ErRecsabiogs
accept abl e saIt t hereof . 30 The invention pr ovi des a nmet hod of treatnent of
psoriasis L se m rin rer th eutically
safe and el'f\% Y rn % nﬁoﬁ?ﬁ gg}e(ilhodn%fsé ltJrH O(}f L}Hﬁlpn%?é ss WhICh co%prl €s

phar rraceLmdmlaisteylngctoemealsméersalet tndnemeemtally Sive amd/eaﬁfecme prr@untj@"s a met hod
of treatnent o ti scleragsis [ adm.ni stering to the
out fer or " uRRPd L IRTEED Y g e L B A PO SER IR Compound of
formula (1) or a pharmaceuti cal I y accept abl e salt thereof. 5In another
aspect the i ventlon L QVi a (1) or
2 harmcBrel PobaR B MEPEhaBliobn iy d3F u o P SOMRR R T b P Y

nmedi canend phamassetigatly taheeptatﬂatsa‘&rﬁhere@f it Hiee cemdfdciune ©f armeldlsmeiﬁrfsr nmedi at ed
via the Si eﬁ%tﬁeetce rtnOFmt of dltltlo%lélloarlstl%ersl rgvg |don {P‘r%@ & tcorrpound of
formul a (llls) eu‘? | 56 3 8ept8 FEosH 1'°t ereS? H3t use in

t he rranufacture of a msdl canment for use in the treatrrent of rrultlple
sclerosis seas chronic inf y_di sor

i nf | ammat or gj ropa{%llgrétson R $¥ H?? ?i"g’f“pt%%’%‘?@tﬁ’gﬁﬁ%td) chr d %]ra ﬁ%p%m&gﬁease

ul certiti vax:cepﬂabta s3lt themos farysehienthe cumrmfaqhﬂerdfaﬁsmdlcamehieimr ase epdhd usi on
injury, S ur nd Ly S sgeas Ss W th

angi ogene5| ége&%\r/rgsﬁqltapre dls%legggs arrg(éu%rq%@ dj'steag ﬁiotﬂl e Wr ar%]g%r

di seases, dlsxﬁrbammismwa b milerin madordi meuuomthies;safthmtlsartchrlspllanialnemj,l Cnolthépendant

o abet e ool (R Bofd oA 0T BARREC NGB HARF = °
t r eat mentinjofy, Isupiltsmmuya lhedhirnsirsnetagiasiontisrasds asﬁocfabedmnttraarqgl()gauedlst hei r
phar r%celk%asﬁgll ydls%%ggg t ﬁg cgnﬁtlt o%sara%pt%f V|"rJ edlsQaseQe m%gtow %SWeI

medi canen

formul a (¢c)nda|pds,t|mrmlm apuaprr-urmum deraéridymadnatmdesabl e salts are of use in 25the
manuf acture of a nedi canent for use in the treatnment of nultiple sclerosis.
In order to use the conpounds of fornula (I) and pharmaceutically

accept abl @ospbursistdidorenia (Ihand éreapgharmbeguticallyl agvepiablel seltoearé of sk &t ed i nt o

a_phar ”act‘ﬁ#trﬁa%%racﬁﬁ%f’g IAdRAnidht A GOL HANS Gelintdhe 3 APSAL SRR SERE eut i cal

pr act| ce

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

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

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

acceptable carrier or excipient.

In a further aspect, the present invention provides a process for preparing a

35 pharmaceutical composition, the process comprising mixing a compound of formula
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30 invention also provides a pharmaceutical conposition, which conprises a
conpound of fornmula (1) or a pharmaceutically acceptable salt thereof, and
a phar mmowotn@aishizsaccept abl e carrier or excipient. PCTIRR2@8f06m96her
aspect, the present invention provides a process for preparing a

2opher T bR B ORI P P

phar maceutardexr drexeipiespt abl e carrier or excipient. A pharnmaceuti cal
conposition of the invention, which nmay be prepared by adm xture, 5
suitably at anbient tenperature and atnospheric pressure, is usually

adapt ed fAphamaceutical eorhpositionasf theeiovedtioadwhich staydtel wapaad by agmawrk, may be
in the formpf tablets,. capsul es ral ljquid preparations, PO rs,

o anutes Bk et Se 2Rt B Lo Binnshitt SrelpEBT IbatlY = RRET AT

sol ut i onsoral, patesieralsorarstabadreinjzpatort end,es. suChamky badmithn &trmnadfltablets,

conposi ti ons aLe n“eruala(J Ip¥?ﬁorr§t1|‘ (%rredW 1r0S Tz%brluﬁts |arz1d ce%psruloenstitf farbleoral

adm ni st r & on nﬁg“ beYh i ¢ d0%e pPofj?n » ahd r’r%%l ContArn 'EeNVENtI ohal

exci pi ent sowdeus hinjastabiendi imfusitge sblitires gr spspepeioas ionissipposiariee raiych,

pol yvi nyl pyrrol i don r.hydroxypropyl t hyl cel lul ose); fillers (e.qg.

| act ose, %@P%h?@gtﬁwﬁ)%gg@eﬁ‘q&%BB%%M%W%?% i um hydrogen phosphate);

tabl eting lubricants (e.g. 15 nagnesium stearate, talc or silica);

di sintegrants.(e.d..pot at rch.or ium starch.glycoll ate): an

accept ablﬁgbvl\%? talntqgcaaF%g%? sf8r( ?ag.a%é“c')” ?tﬁar%ﬁ%ﬁau%?)egiﬂlljp%taij% e.% he%%‘%b'ﬁaefs may be
coat ed acomtan rgnvantimed! xdipientd, [sukim@arbindingnapends (plyaprege&titisedlmaireact i ce.
Oral |iquj r r.atlons. 0.t fo r.e | e us or
ity 20 SeisPeRBRURYbERTGPR: L iRk BeH el R Fu. REIRLY B i
t he f or m mfcrarghtallingr cdlubbke foocalcRioohgtrogart plwsphate) talsletting drbrioattere.gui t abl e

vehi c bef , | i quj.d_\pr rati.ons taln cor i_qnal

dd £ oo eGigtE SeaRE talorcl R HERRAYC [0 TRIGB L B SR el

deri vat i vgigcatintefyahdoapenpibbld vediing agdnéd &)9. sediuhsliatipyl agplagent Bhg mblpis | eci t hin
or acacia - s..vehicl es heh I ncl i ils.e.g. 25
ol mond o T2y BB P AR BETaNER, Gt ot SR RRalR i A bR B oS Eatliafic®l o)
preservatives (e.g. nethyl or propyl-p-hydroxybenzoates or sorbic acid),
and, if desjr tion f.l avouri I , ffer_ s s and
sweet eni ng%édgﬂ{ds%%?ég%%P %p’ﬁ%’%\tbg. ?iepg(?ra ?)Einﬁo(?f%{a%cﬁlgl ag%r%L %i%rt r%h ion may
be sWh abduspension | satudions,cergulsiens aytups| dreelixire| @asey ok it llee &oin ofea doimpound.
30 For pa r.al LN i fl ui i red

i 11 51 g 2oed B saReruRah th wilerrifed sticte RRARBeloRt Mo SR EuDlaR e Ca ¢
t her eof aprdparaores mag ooetsirc kcenveRtiomal | salditives sticr as ruspéndiny aggntbée.gr esent ed

in unit dos r .in.a I r AR , i.Lisi conpound
of the i iRt SHOBr bnen R lTRELof v abab buy slible TART <t Pefeor and
steril e viely.déathinopt acatid)l yomagleaus ettt (vhédemagtinslede dtiblecalspagi ti ons
may tgake h.faor us Si; 0 i Qns | §1,0 i I or
e vaMeEs B! By 3SRy BENEURAD of Rarii Ry Hasktl olon Meeliallsd or g,

st abi | i si(egy.anmitiod di gpepwipAydagehérszoast @r nadrbicelagjd)t temdacif | desiiedgr edi ent

T D A LB B R ol ey SVEEHE s
vehi cl e aamprowiate Rrepdrations for oral administration may be suitably formulated to give
controlled release of the active compound.
30
For parenteral administration, fluid unit dosage forms are prepared utilising a
compound of the invention or pharmaceutically acceptable salts thereof and a sterile
vehicle. Formulations for injection may be presented in unit dosage form e.g. in
ampoules or in multi-dose, utilising a compound of the invention or pharmaceutically
35 acceptable derivatives thereof and a sterile vehicle, optionally with an added

preservative. The compositions may take such forms as suspensions, solutions or
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5 used, can be either suspended or dissolved in the vehicle. In preparing
sol utions, the conpound can be dissolved for injection and filter
steriliseaohlednser2filling into a suitable vial or anpoulreTardosPaihg.
Advant ageously, adjuvants such as a | ocal anaesthetic, preservatives and
buf fering_ agents.are dissaolved i. he vehicle,. T hance the stability,
the compegl e anS vaRRLY FRB5ER Vel fer Mo T §oMapBrlAORER ot FIER 10 vat or
renoved usdeendiag, Biabilistey emd/er dispeasisg agsnisniltemetiyehe plae ectivieningrebenant i al |y
t he sanme manner., exce that th 0 nd_i. uspended in the vehicle

ot ead o haEy EETorRdR it fETIRN el R e’ dele hiieBhea by
filtrati oiree Whiter,dmfigrewsd. The compsiret, idepaetihdyn thepashinie ahd ceddepkratimn oxi de

bef ore suspension in, a sterile, vehicle., Advant ous| a.surfactant or

et 11 0 ol T Bey e ShrPEhdG B et fict (R DARRES Bt Pt SRS

di st ri butthercoofpouhe canmpalissdlved dbi biestionynd diltérostenillsat exdfose tiilingintacueous or
oily base_and wi.l | in general, also cqntai.n one or nore enul sifying, agents,
otabi 1o stiaBgetipor AndET et 2l e A0l RaeRShn gl ats ST e A ki g
agent s, oanaesthetic,i prgsargativies . anlor oyffering yadeetst arcnuiksdled in2hewvdHiclean Tgueous or
non- aqueouy se al conprising.one_o [ j rsi.n n t abi l'ising
oot o Clahes 86 OB Loip8 N Eatibr ke A ERLDR BY YR Bn0 B i 1°a
pr esetlvat water removedhadeovgeaumd sParéntexat eusp@néibhs ere grhpared dresibstaitibly
acceptabl g _salts thereof 0. 25be for mil d,in.r al . itions
Ntk 2 oyt o oA et o R LR el o B
supposi t orgind aie®vedc hrends steoitssiobutdrerot dve ctchemplighgdeby désationhe Tonpounds

of formul r r i accept e | r al so be
For mul at cpraeadisel Bl ERARM SRt ooalEr AT f DR BRSPS BR e be” 30
adm ni st estedle byehichep| auvantageousfyora ewdanidreé s ubettiv@ragentsisyinduded in the

intr scul arl v o anusecul.ar. i njiection. us, for exanple, the
comgijnds&ﬁg%sﬁ%m?élf/a%'ﬁtghﬁ'na% Cﬁée{” (;[II‘OHU gr}eeéé)% Otuﬁ(t]]'sui tabl e pol yneric or
hydr ophobi c materials (for exanple as an enulsion in an acceptable oil) or

i on exchan I i nhal |_ubl ivatjves. for ex le, as a
spari ngl 36/"‘ %@P%ﬁyé%lf&m@eg% elprﬁ? érglé%gjssa ' (glaﬂ‘l&r’%es?r}da%'ﬁo'ﬂ ,é‘?r}%aqcaiér?};ounds of
formul a (¢ontan gieaonrevenet evalsifyingcagsptsabdtabiisnd sagehisy elidpersingy agentsor nul at ed

L uti S ¥ . 1 ab q .
Govi ce oraprafiha BUT LSS oF Bl SRR 8l of Rl o=
adm ilst raith @n apieogs aorsuort-apleeusl dlase ealso dempdsing Times orc o1p® ulirpersirg of

formula ( r ceutic . AaCC I t 5. t her eof formul at ed
For "oral . 4arR sPRTRABCRRDI: BoLHUBE ERbAR CF sBlidhrbaRRt 1R hf 8L
depot or cantdiab paelervatiser ation or in a formsuitable for adm nistration by
i nhal ation or insufflation (either through the nmouth or nose). 10The
conpounds of formula (1) or pharnmaceutically acceptable salts thereof may
be The compounds of formula (l) or pharmaceutically acceptable salts thereof may also

25 be formulated in rectal compositions such as suppositories or retention enemas, e.g.

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

The compounds of formula (l) or pharmaceutically acceptable salts thereof may also
be formulated as depot preparations. Such long acting formulations may be

30 administered by implantation (for example subcutaneously or intramuscularly) or by
intramuscular injection. Thus, for example, the compounds of the invention may be
formulated with suitable polymeric or hydrophobic materials (for example as an
emulsion in an acceptable oil) or ion exchange resins, or as sparingly soluble
derivatives, for example, as a sparingly soluble salt.

35
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fornmul ated for topical admnistration in the formof ointnents, creans,
gels, lotions, pessaries, aerosols or drops (e.g. eye, ear or nose drops).
A nt ment swandosserss may, for exanple, be fornmul ated w PhTEP2@806™65 OF
oily base with the addition of suitable thickening and/or gelling agents.

O ntnent s-f or mnistratiaqn to the e 5 nuf act ur i,n sterile
mnner usrdigrBaRe DkEARen s SSmBRindE b SRR e Bl iReRom 0. 106
t o 99% byaavepigble, sgitsetheremb| may renfofrfulbted689/sbiytiows fpntadnofistrétenadaiare
mat eri al , eglendi {19 OIonrthc% rms(i hoddovf. adrm' pirﬁttrvagi on._ The droscla \(l)vll‘ththe
compound THYEHT; WetFY £F MAARAIOSSrITHE SF sreheiond BPYSF GBS ™iNd 20
vary in tsudtablsuziriendyr adrhihistrbiorsesing v suéstse aklivene devisarides scompoendsei ght  of
the sufferer ng, ot her sim.l fact.ors. ver, a eneral qui,de
suttait e Sipm B ELe MiEimakeTlbal ABSABHE sAIFMEET med BedraTed WY 500 g
and such huuctl, dosestersdy th@cad(includin@r gehtimdme tandn nesalp demtay pr frectaexanpl e
two or tharoerr(?’lnIs-trrrt‘lES & (Ijna 'f rzrécolr{glﬁu drS ﬁr];ﬂnfls % Hurll 3, (itl‘ﬂ)l Iotlfonphrarnréraﬁle |c§ri call'y
accept abl'e o Ther &b ﬁay Beiged PANCGST naty o ap?epa?ah Bng, In

conbi nat i @ithev thiough lermaathioveosa)gr edi ents. For exanpl e, the conpounds of
the invention may be used in conbination with cyclosporin A nethotrexate,
steriods, rapanycin, proinflammtory cytokine inhibitors, immunonodul ators
i ncl uldi ngThE obropowak of dormatddh @y ot bearaaeatticaty byceptdhiles sal@0ibergoduraysbe The
subj ect inv i so_{nelu 1 sotopi.cal |l y-1abel ed ounds,.. whi ch are
Cdoht | cal OVaUpkSde bkl AamiRubh 0 B8 M Rl BRFS HE B dpi et act

t hat one prssemies satasois @r drope|.gceyk, Bar an nas® Mrdray.i Qigtnaentabodicoeamess or

mass nunber diff Q r. |y found
- mat ur a ety B7 (e WA ARG eBES ob ony e PR i B b unds ot
t he i nvenduitableithickanitey arsiitraeding @behtpdOmireents daradorinistration dgthe, eyexyaen,

phos rous, _fl i i Qdi | Qi 3H, 11C, 14C, 18F,
1231p{a%ﬁdOq%@fpu%gﬂr{f{)e@ﬁﬂ(?ss(?%lgﬁﬁgﬁ%&esg@nﬁ&:”%g%ﬁ?%@%n%ﬁsd pharmaceutical ly
accept abl e saltss of said conpounds that contain the aforenentioned

| sot opes ﬁpedézgkpgstilli})%r mia§%t09%?nsfr8;n 6)tl l%e{’o 99% by weight, preferably from 10 to
60% by weight, of the active material, depending on the method of administration.

The dose of the compound used in the treatment of the aforementioned disorders will

20  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.

25  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

30 compounds.

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

that can be incorporated into compounds of the invention include isotopes of
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5 atons are wthin the scope of the present invention. Isotopically-Iabeled
conpounds of the present invention, for exanple those into which

radi oact iwe 20@asoeés such as 3H, 14C are incorporated, ace/ErPs@Bob79%H drug
and/ or substrate tissue distribution assays. Tritiated, i.e., 3H, and
carbon-1 e re p L icul [ ef h9|r ease of
ot epar at 1 rod shtn, Ry Dbl MbuRM L alaeLBEL b iy, 1o
usef ul |nnBEEs(Ho§CtFanEnFﬁsmdﬁ”toanraphy) and 1251 |sotopes are

parti cul usef ul Qton e Si_Q rized.

P orogr aphyy P s e pReR PO g g s PIeLY 2Eern T Sl S

heavi er | cohmueds shat ltoatzindthatadorementioned. isotdfids amdior @thérousdtopm phother

t her apeut i,c_advant resul t fro reater t ab tablllt for
examoro | HETEAE YR SESHLET AP prde2) AL SRR L TR A el blbkhies anc
hence, 1& tha;prémnpmaéretrdneﬁbrlexasmmethose; mormmanesload:ts@tleqﬁop@d chhl abel | ed
comoundssmf14§orrwl ao at darf olIJSIe |Hg%r8f th S LI ?rn Iﬁs | ng)n raIIy be
prepared by c r?ﬁ 8) gt ‘? Broce ur di T Vs8R nee'Se 8 %hd/or in
][ hg :E?(agpda&sayé)éhmfw,edbye s?]-bsindtoatbdm@ 4B.|I eei'i‘tﬂbll?ptmldralplaﬂlculady pmfeméd yh

abel |l e or nls a g€ 20l n rt er
aspect, %Fg%?rnéasﬁt? ;ﬁeBé) §E8§lregeé:&aasb)sm §r3p§&§9% ) Part'gm n\bound of
f or mAGa (ugeful nePEDUpesitn celmlsmx;n ttmrnogiephyt),oapd éffanatmnspmndsrtlaﬁlam)or mul a

(1) when Rl R2 R4
and A ar eusaeflﬁdréls%?r%l T&SR%HQ%P? §mksF')OHexcr:ng%ﬁerZﬁ%tt nghlbbwpc %(5’ br ono
or iodo, WRaingmabkygl Frther, zmbamptlm wihh hyia\uertlsdztupgsl sudmrm deaiteriugn, ¢RI, 6Ho br ono
or iodo. Sch d 1y
avai | abl ecagrgﬁrﬁg "etggrté:%%?g@% v ntﬁg%g%r%ug f}o ?’l(’tl 'Ihgt\?%ﬁlnson&‘ tgaul D. ;

et al; Bi ftoolegamble idcradesshidcin rvédo f@lﬁelrﬁe st raducéd Ue$a®r @q(u?é)ﬁ)@)ts ahd,(123)ce,
4197-4200 verte f f i at rrent
T 2y BB A BB RBOAIE R A bl Pl 7

nitrite |(rh) an¢tﬂoltoa/lu1990"sd1|3/mvenm:chamgeheﬂaﬂ;athrgadprebanedrb}( EHIFymg @mlmﬂmmds of
formu @ (hbbedlBs BEBOMNRIEShEs SRTRPHINE bl ARG, by dbsliyifd €2t ment
wi th an appropriaté’reduci ng agent” such as gne o h| um a ni um
hydri de i areadipbvatiablessotbpicesly ldb@llddHeagentdor @ hen-isotpidadyrabeetiueagentich as 80
C. Conpounds of forrmula (iii) nmay be converted to a protected derivative
(iv), where P represents a suitable protecting group such as t-butyl oxy

car baityl IhBCOytherf aspeek dnp irvebtjort pregities ptocessds foi greparbtion phe thypetrty| )

di car bona at.e rjnﬂjlé Q? presence of a base such as triethylamne in a suitable
sol vent sUchA as® di'chl or onet hane (DCVM . Conpounds of formula (iv) may be 15
converted into conpounds of for rrul a (v) by treat rrent vvith a suitable

cyant de SaHL o8 BUeoR Al B8 SHACI Feblist DB RRENG Mg FRMANVH S o 2

tetraklstrlphenylphosp i‘ne pa PACA ST T B8l vENT" sud
di et hyl f qr ~de (DMVF) at an elevated tenperature such as 80 C. Conpounds
of formul V) 4Joe converted into conmpounds of fornula (vi) by treatnent
wi t h hydroxyl am ne hydrochl ori de and an

NR,

(a)
25 is illustrated in Scheme 1 wherein Ry,R, R4 and A are as described in formula (I)
except that R, is not chloro, bromo or iodo, R is alkyl (for example, ethyl, t-butyl) and

hal is chloro, bromo or iodo.

Scheme 1
30
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20appropri ate base, such as sodi um bi carbonate, in a solvent such as

nmet hanol or ethanol at an el evated tenperature such as 60 C. Conpounds of
formul a (wD)200m080126 converted i nto conpounds of fornul arPCrEP2g/06T96eRt MeNt
with a carboxylic acid chloride of fornmula (viii) in the presence of a base
such as triethylamne in a suitable solvent such as DME. Such reactions are
typically stirrn r & period i AkealQQT: t rature, then at

el evat ed t enpe ©s, Suct Acid chiori f S fornula (viii)
are either corr‘i”'rergi al | yyavai | abk.e dr" may be prep&ted from the corresponding
acid (vii) by conventional neans.®Al ternati vel y comp@iunds of formula (vi)

may be converted inko conpounds of formul"&n(ix) by tredtdent Wth a

car boxylic aci f orvek a O i)~ iranddre  pi rof o t gnan de
coupl i ng agent™swell a3, J5(3- t hybam nop - Ny~et hyl car bodi i m de
hydr ochl ori deRz( %\/B@IC:B) and 1-r, 10 Hydr oxybenZotriagol e THOBT) in a suitable
sol vent such as .

Such reactghons are typigally carri ed out at el evated
tenperature, such as 50-80 C. pically, the acid (vii), EDAC and HOBt are
stirred for a(peyiod of tine oom tenperature prior to addition of the
conmpound of f @M . g5 of formutg, (dxk where P=BOC, may be
converted into Cop «,0f" £ oe il t+eat-ment with a suitable acid,
15 typically triflo etic acid erochf’a(S)eric acid in a suitable

sol vent such as 1,4 dioxane. Conpeungsrof formula (x) may be converted

into conpounds of firmul®a (xii) by tret wi th an al kyl ati ng agent (xi)

in the presence of a base such as cesil arbonate in a solvent such as DWVF
or acetonitril Such reactions may berfarwied out at el evated tenperature,
such as 70 C. Theé\al kyl ating_aefts (xi) a fypically comrercially
avail abl e or ma¥y obg prepared using standard t hods. Conpounds of fornul a
(xii) may be converfey ifit'o certain conpourfds of Georfta (1) wherein B is
k-N--NR3 (a)and R3 £ép e, ts,(CH2) 14CO2H by treatnent with a base such as
aqueous sodi um hydroxide T A7an al coholic sol vent such as ethanol or

met hanol . A 25 co-solvent, such as THE, may be added to aid dissol ution.

The hydr oby®pSurldBas forRitil @Ywheh SR donfflereidlly bailaBIRMr hedTRY FlePaRdPy At an
el evat ed tenperature such ternativel this transformation

as 50-80 C. A , |y ,
may be cat4mieRt Fueuigsi®g Jnsansbailud 8 & oXiPergania get'\ﬂ?é#'?d?a'iq‘eémﬂkr owave
react ¢y ateterd ODEN)AMB 2?3)&,5 uqb7.a2030hdy KR comersd RES Bothydunddids formula
trifluoroacetic acid (TF or HCl. 30 Conpounds of forrmula (1) wherein R2

and R4 ar@) Bbgrﬁatmpdm,t M’&Brﬁ?g@%m thp@re(sgpce of a suitable nitrite such as tert-butyl

nitrite in a suitable solvent such as tetrahydrofuran (THF). Compounds of formula (ii)

may be converted into compounds of formula (iii) by treatment with an appropriate
reducing agent such as diborane or lithium aluminium hydride in a solvent such as
10  THF at an elevated temperature such as 80 °C. Compounds of formula (iii) may be
converted to a protected derivative (iv), where P represents a suitable protecting
group such as t-butyloxy carbonyl (BOC), for example by treatment with bis(1,1-
dimethylethyl) dicarbonate in the presence of a base such as triethylamine in a
suitable solvent such as dichloromethane (DCM). Compounds of formula (iv) may be
15  converted into compounds of formula (v) by treatment with a suitable cyanide source
such as zinc cyanide in the presence of a catalyst such as tetrakistriphenylphosphine
palladium (0) in a suitable solvent such as dimethylformamide (DMF) at an elevated
temperature such as 80 °C. Compounds of formula (v) may be converted into
compounds of formula (vi) by treatment with hydroxylamine hydrochloride and an
20  appropriate base, such as sodium bicarbonate, in a solvent such as methanol or

ethanol at an elevated temperature such as 60 °C. Compounds of formula (vi) may
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R3 is (CH2)14002H, Rl1, and A are as defined in fornmula (1) and the

oxadi azole noiety is attached to the benzazepine noiety at position 6 may
al t er nat iwelzgodsopsepared by the route illustrated i n SeoemP2@s/0d1ves

comer ci al | y avai |l abl e conpound of fornmula (xiii) may be converted into the

10 corrpou f X1V I e wi.th h Iam rochl oride
as descrl nver%(d, gr(r)emglm‘?%l)rnd%oor];vf ”@I%ﬁ' 5)1‘by(tr atm%g(\“%( §8>(<:y érgrpaéf?rﬁds of
formul a (ohlm)demi;iorbmla:()nm\)e’r thepresenoe ©d ebasa dsclods friethyldnaing iova stitable eat nent

i de..of fornul resepnce of a base

ith
ten as’ ChPRY sl A BMEC ST tASd 4rf WBkal iidd fr abehOgoBirER 8ERBRCT ) %
(ix). Compmmctsuref thieor lauleaavebed) teIrrmerdﬂereFBS sacn\asr 128d °CntAgidc onipadasdsf of

f or mul (1x Sr eat nt wi th ” rapriate bas such_as I¥| | ithium
ol 1 ovied Bymier 0 b8 PHeT; aReBRRrR0REk 48 i Ba: PERalRe Bl at ures
such as -Gcﬁre@por(dmgnaudcd\sl)wﬁ/ dooventioaal(means. Myrnla&vatyompcblﬁuﬂstaﬁf@mmtmunds of

formula (xwil) b L reat f with |naSU|t bl.e s ent suchasDCI\/I
at a1 oddr el shhERITD chihlu e Tolif g (REDLISH BaTEMIER S
sui t abl e & ofskdunula@vuageme pesdncaof baudalde armﬂemuwmg agndzrpIsucleasOr(ﬁI ex in a

t abl t . ds of I ted
ht o compu R BT PRET Y gD EIRET ) T eisRhEe TRt ™ Tunobu
condi 10 oandf@qybemmrpalzeleqﬁOBgT)dm assupatoj@yblvemmmastmmillwcb reﬂmé&} aend

tri phenyl h| ! w :
encor por a&ngl gedswf1 b(%ig\saq‘? Fré erat re en é%ag aYnCH rogen,
such as B@O, EA\Glesd rI-ICIzBatcbrerstISedéorea beflm‘ otbnneea’rsrocmn terfnpenaltu@ |dr|or tav).

Compounds. @l i i Sodbaiih T RoRBHn KB o BIRAL NS Bled pramba (1) as

5descr|be I SCRShE conv o OdY s’ of
formul a (mpy Gaeoneartesl wu m'mpmyldb@f feale () }byetmtreeruuvrboansdmtrbé atidrmul a (1)

anrt ol ThbpalRioRdete acid oFydPomiiE oy dra ShidRle sdffen AU fuldle 25,

al kyl (fodiomrrp@mpmrmy,qu farninukd y(*))mayldeId@hverhedcmtoocmpdamdsrm)f éormutedo.

Schene 3 r I i ch her I

avai | abl e&ﬁ)ngg?“ggﬁ“n ch ?' é"ﬂr.la epaél ag% n tﬁéﬁ) h go{ 3 gdC% %g

conver t edcasiuno certbopaterio s s:ﬂva‘nblsmﬁ as @Mﬁ pr atyeporm’allld yBuoh re@calohs mayvbet h a

pr ot ect ed re P sen ting
group suc%a(? @@@&5{@6 té&( %%\th@ I Sé%rr]\ ﬁ(gn('s? TJ@EI %lk?fl‘é r&é"%@nt%?ig AD and
tri pHényl Iphloslpfhmmmelnclailysavalablee osohar)er’ae Prefarets u“éIFIIQ s’@od:prduntwlcmlfs formul a

() Iy EEmGAINEASSLRY B RIDIUAR Bhed RITH Byl Xl Pl 1) Y

t reat nent yp| roace acl ' ochl aci d.
wherein B is

R,

NR

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

3

aqueous sodium hydroxide in an alcoholic solvent such as ethanol or methanol. A
25  co-solvent, such as THF, may be added to aid dissolution. The hydrolysis reaction
may be carried out at room temperature or at an elevated temperature such as 50-80
°C. Alternatively, this transformation may be carried out using solid sodium hydroxide
in ethanol in a microwave reactor at a temperature such as 100 °C or where R=t-
butyl, with trifluoroacetic acid (TFA) or HCI.
30

Compounds of formula (I) wherein R; and R4 are both hydrogen, B is
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Compounds of fornula (xxi) nmay be al so be converted into conpounds of
formula (xxii) by heating in an appropriate solvent such as toluene at

el evat ed werzpevmb12zses such as 80C. Conpounds of fornul arCxspe)osmeieehe
converted into conmpounds of forrmula (xxiii) by treatment with an
appropriate reduci ng agent such as lithium 10al um nium hydride at a | ow
tenperatu bel ow 15C, in a solvent such as THF, then elevating the
tenperature| for "exdnple to 80 C. Conpounds of formula (xxiii) may be

unds of fornula (xxiv) by treatment with a Lewis acid
such as boron om de or a strong acid such as HBr. Conpounds of formula
(xxiv) may be(gpnverted to a protected derivative (xxv), where 15 P2

repr esent it otectin ro but yl oxy . carbon (BOO) ,

P escr B (H- et Mo sT Actnog peima T ool O 4 e O Baks | of

forml a (l&bﬂ)acrf%yto??e 5@1129@@%&@! niormltty') ﬁsmmm_ Mﬁ&g?fagém!émﬁlﬁbé yrepayedoty

t reat nent t iflu t hanesul phoni ¢ anhydride in an appropriate

sol vent s@@ﬁoﬂg”@§vwﬁg gﬁﬁﬁ%ﬁ%unds of fornula (xxvi) may be converted into
conpoynds of formula (xxvii) by 20 treatnent with a suitable cyanide such
as zinc cyanide in the presence of _a catalyst such as

tetraki stri phenyl phosphi ne pal | adi 8¥¢B$<i n a sui table solvent such as DWF.
Compounds of fornula (xxvii) nmay be convert edX<i nto conpounds of fornula (1)

usi ng et hods anal pgous to those descr itféd “Wonver si ggsonpounds of
fornula (v) tONgﬁiEiwn_caﬁﬂHundSN f ' » 23

alternative rout i nterpedi at e i ZWnerethano grBup is in the 9
position and P2 reprigsents a suitablgwprotecting group ®luch as BOG, and R2
and R4 are hydrogen (eepresented by formulfa~(xxviia) is illustrated in
Schenme 4 30Schene 4 2009/ 080¢25PCT/ EP2008/ 067965

(xxxv)(xxxw)He)e\ﬁ--ra,)C The O#p@d of “f or'tflil a (XNXX«)—I— ny be converted into

N
the conpound of>¥6r mul R, 2.Reduction 1
(xvi) (xvii)
NIO \N R, o \(
N
1. Mitsunobu N Ny
—_—
—_—
2. protection
(CH2)1 _CO,R

(ixa)

The commercially available compound of formula (xiii)) may be converted into the
10  compound of formula (xiv) by treatment with hydroxylamine hydrochloride as
described in Scheme 1 for conversion of (v) to (vi). The compounds of formula (xiv)
may be converted into compounds of formula (xv) by treatment with a carboxylic acid
chloride of formula (viii) in the presence of a base such as triethylamine as described
in Scheme 1 for conversion of (vi) to (ix). Compounds of formula (xv) may be
15  converted into compounds of formula (xvi) by treatment with an appropriate base
such as n-butyl lithium followed by allyl bromide in a solvent such as THF at reduced
temperatures such as -78 °C. Compounds of formula (xvi) may be converted to
compounds of formula (xvii) by treatment with ozone in a suitable solvent such as
DCM, at a reduced temperature such as -78°C followed by reduction using a suitable
20  reducing agent such as borane — dimethyl sulphide complex in a suitable solvent
such as THF. Compounds of formula (xvii) may be converted into compounds of

formula (ix), typically by cyclisation under Mitsunobu conditions for example using
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(xxxiii) by treatnment w th paraforml dehyde and dry magnesi um chloride in
an appropriate solvent such as THF with heating under reflux. Conpounds of
formul a WO(2eo9xisD12F may be converted into conpounds of PormPR@sOE9%sv) by
treatment with ethanolamne in the presence of a reducing agent such as

sodlun1tr|a ybor i rnul (XXXIV y. onverted
Co a pr ot URPEEBHL PRI B PO AR Ty Bl 174 Ll Ri5oRRpF of ect i ng
group suc$ucasasB(D:CM,sfc:llewed|tiyedn¢01lp<39hm1'r@f b fsmtabdmrmmﬂeeilngngr(ouplon thee (iv).

Compounds, of _f or.mu conver in ou ds f. formul a
oot espedimgody st At BOR naBeCmer St bl Eodar PERE I i) ' For
exa{rpl e dml(:s/mpﬂ@mdunazoﬂfouaulla(ﬁmy) abe belbmf@r’;ezalnd cbmpplhrmwfmdmmmgm in a o
suita ol ven of fornula \, may, be converte
Thto- CompBneeb iTRE o SRR U oS n R e RN "Gy e e
source such as zinc cyanide as described in Schene 1 for 15conver si on of
(iv) to (M)..One te |ch be used to are qund of formul a
(1)) et Gl whgH iy 01 G B e Gt PSP ARG HET S
representg ( 1- 4002H and Bis KZ-Mc R4 NR VN --/ 3 (c) 20|s |IIustrated
in Schene R iRy kyl (for exanple ethyl, t-butyl) and Hal is chloro,
bronmo or ioflo. Schene 5 R2 Conpounds of formula (xxxvii) for exanple

wher eby t roup is in the 7 position (prepared for exanple, using
t he met hod deiggibed in Mcheli, F. et at

Rs is (CH,)14CO-H, Ry, Ry, R4 and A are as defined in formula (1) except that R, is
10  not chloro, bromo or iodo, R is alkyl (for example methyl, t-butyl) and Hal is chloro,

bromo or iodo.

Scheme 3
o) o
R NHP, ~ R i
- '
o HO/K/ o) o Acid o
_— -
OH ? o
_o DIAD / PPh, -0 NHP, 0 %NH
xx) R )
(xviii) 4 (xxi) R,
S Re P
Acid R, H protecnon N 2
Reducmg agent }\
;%& )L oI R,
0 HO
(xxii) (xxiii) . (xxv)

(xxiv)

COCI

R
2 P,
il m
R
2 R, 2 P. R
N2 "2 \h,on N R, NN !
(CF,S0,),0 )z el aakiNg )L oL
R, catalyst NC R,Base R,
TfO HN OH (xxix)

(xxvi) (xxvi) (xxviii) R,
R
R, 2 o~ CH.COR R,
}\ Hal(CH,),_COR 2P0 R, m
Acid NN © R (xi) NO N Acidor Base Ay o7 R,
Yy _ - _ Y
—_—
0 Base o
R1
1 5 (xxx) R, (xxxi) R,

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

prepared using standard methods, may be converted into compounds of formula
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Journal of Medicinal Chem stry (2007), 50(21), 5076-5089), may be converted
into 5 conpounds of fornula (I) using nethods anal ogous to those descri bed
for the cwoweswisoresof conpounds of formula (v) to certaPoT@EPRESO6TISS Of
formula (1) (Schene 1) Al publications, including but not limted to

pat ents and tent . appli.cati.ons lted tn 10.1hi cification are herein
P ocor por SR e pRPERER YR prgfid i etiBomdine Wi e P Bl

speci f i casditgblangroteuting i gtaap |sych neli B&X& durider biditsumobu pamdattieds hysigeffer ence
herein as_t hough-f.ul | t forth, . . The f.ollow n Scripti and
eanpl co PGS BAD ahe” Shrtlsvebosating: i o sufRRS el Feh Bk e

Abbr evi at Compoundgraifsrmna () IMdygveaoenv2@ed intoicbmpbutdsest fatmulai(ed)odnd r es
BOC20

2020 B ) ST DL el PSR0358 R B B
et her Compounds of formula (xxi) may be also be converted into compounds of formula
(xxii) by heating in an appropriate solvent such as toluene at elevated temperatures
such as 80°C. Compounds of formula (xxii) may be converted into compounds of
formula (xxiii) by treatment with an appropriate reducing agent such as lithium
10  aluminium hydride at a low temperature such as below 15°C, in a solvent such as
THF, then elevating the temperature for example to 80 °C. Compounds of formula
(xxiii) may be converted to compounds of formula (xxiv) by treatment with a Lewis
acid such as boron tribromide or a strong acid such as HBr.
Compounds of formula (xxiv) may be converted to a protected derivative (xxv), where
15 P, represents a suitable protecting group such as t-butyloxy carbonyl (BOC), as
described in Scheme 1 for conversion of (iii) to (iv). Compounds of formula (xxv) may
be converted into compounds of formula (xxvi) by treatment with
trifluoromethanesulphonic anhydride in an appropriate solvent such as pyridine.
Compounds of formula (xxvi) may be converted into compounds of formula (xxvii) by
20 treatment with a suitable cyanide such as zinc cyanide in the presence of a catalyst
such as tetrakistriphenylphosphine palladium (0) in a suitable solvent such as DMF.
Compounds of formula (xxvii) may be converted into compounds of formula (l) using
methods analogous to those described for conversion of compounds of formula (v) to

certain compounds of formula (1) (Scheme 1)

25
An alternative route to intermediate (xxvii) where the cyano group is in the 9 position
and P, represents a suitable protecting group such as BOC, and R, and R, are
hydrogen (represented by formula (xxviia) is illustrated in Scheme 4

30 Scheme 4
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Et OAc -ethyl acetate 5 DCM -di chl oronmet hane DI AD -dii sopropyl

azodi car boxyl ate DI PEA -dii sopropyl et hyl am ne DVE -1, 2- bi s(net hyl oxy) et hane
DVF - N, N-wtorzeddmgbf2er mam de 10DMSO - di net hyl sul phoxi de clpéDivBRecdmoetes at ed

di et hyl sul phoxi de EDAC - N- ( 3- Di net hyl am nopropyl)-N - ethyl carbodii m de
hydrochl oride EDC -N-(3-Di ng; hyI am nopropyl) - N,- ethylgarbodiim de

hydr ochl ori gre - N—(?Br t by asrinepopyl ) N' evhyl car bodi i ni de

hydr ochl ori HOB dr oxybenzet+i a | PA -i sopropyl al cohol MeOD
- deut er at ed nd*I*CFN@S hl orRsdeiwedeni m de Ph3 - Tri phenyl phosphi ne
20PyBOP - Benzoixib azol - 1-yl oyt ri pyrrolidi nophxwphom um hexaf | uor,@zphosphat e
THE -tetrg@gt%g ofuran J

H OH Zn(CN)2
~ Mitsunobu ) (W
Br N (0]
\P2 catalyst CN

(Xxxv) (xxxvi) (xxviia)

The compound of formula (xxxii) may be converted into the compound of formula

(xxxiii) by treatment with paraformaldehyde and dry magnesium chloride in an
appropriate solvent such as THF with heating under reflux. Compounds of formula
5 (xxxiii) may be converted into compounds of formula (xxxiv) by treatment with
ethanolamine in the presence of a reducing agent such as sodium
triacetoxyborohydride. Compounds of formula (xxxiv) may be converted to a
protected derivative (xxxv), where P, represents a suitable protecting group such as
BOC as described in Scheme 1 for conversion (iii) to (iv). Compounds of formula
10  (xxxv) may be converted into compounds of formula (xxxvi), typically by cyclisation
under Mitsunobu conditions using, for example diisopropyl azodicarboxylate (DIAD)
and triphenylphosphine in a suitable solvent such as THF. Compounds of formula
(xxxvi) may be converted into compounds of formula (xxviia) by treatment with a
suitable cyanide source such as zinc cyanide as described in Scheme 1 for

15 conversion of (iv) to (v).

One route which may be used to prepare compounds of formula (), wherein Ry, Ry,

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

NR,

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

bromo or iodo.

Scheme 5
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TFA -trifluoroacetic acid dba -dibenzylidene acetone RT -roomtenperature
25C -degrees Celsius MMl ar H-proton s-singlet d -doublet 30t -triplet
- quart et Wbkzeoagatzert z MeOD - deut erat ed nmet hanol LCMS - PCUEPA008/067965

Chr omat ogr aphy Mass Spectronetry 35LC/ M5 -Li quid Chronat ography Mass
Spectronetry M5 -mass spectronetry WO 2009/ 080725PCT P2008/ 067965 ES

- El ectrospray W+ mass i on t H+

R, R, /=N
N-BOC NH,OH HN l K (viii) o _ R,
—_— 2 1 N
Base N-BOC — N-BOC
R
2 Base

(xxxvii) R,

(xxxviii) R, 0ix)
C:>>§N HaI(CH2)1._4C02R R, ’:\N R,
Acid ‘o, R, (xi) N
—_— .N -
N N—(CH,),_,CO,R
R, R

(XLl
(xL)

— o R
or Acid N
N—(CH,), ,CO,H

Compounds of formula (xxxvii) for example whereby the cyano group is in the 7
position (prepared for example, using the method described in Micheli, F. et al.
Journal of Medicinal Chemistry (2007), 50(21), 5076-5089), may be converted into
5 compounds of formula (I) using methods analogous to those described for the

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

1)

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

reference herein as though fully set forth.

The following Descriptions and Examples illustrate the preparation of compounds of
15  the invention.

Abbreviations:

g- grams
mg — milligrams
20 ml- millilitres
ul — microlitres
BOC,0 - bis(1,1-dimethylethyl) dicarbonate
MeCN — acetonitrile
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MDAP -mass directed automated preparative |iquid chromatography. sat.
-saturated 5SCX -solid phase cation exchange chronmat ography CGener al

chem st ryweeotywmsn’2s The net hods descri bed bel ow are gi yem/Hpreoosiobtoastrati ve
purposes, internediates in the preparation of the exanples may not
necessaridﬂ%O%a_ve beenth%F@par ed fromthe 10specific batches descri bed.
Preparati o 7-1 045" , 3,4, 5-tetrahydro- 1H 2- benzazepin-1-one 0

157- Am noEt®@B+-4, 5- tehamdiydr o- 1H 2- benzazepi n-1-one (may be prepared as
descri bedE,[i2 L Pr ep@r%t%fgn of benzazepi nyl pyrrolidonyl sul fonam des as
Factor Xa inihi bitorSy I6”37059952) (500mg, 2.84 mmol ) and triiodonet hane
(2234 ng, ERAE~ mol gthylexcetath ssol ved in THF (100nml). Then 1, 1-di nmet hyl et hyl
nitrite ( 75 m, 5 87 |) dissolved in THF (20ml) was added drop-w se
over n[igﬁﬁ/k—es andg?rﬁ%m?ng;sen "Pant 20 solution stirred for 1 hour. The

m xt ure WakA\Cheat ed ditsop@p@ dzodic3bGorylatet es. Most of the sol vent was renoved
by evaporatjon and the crud ubj ected to bi otage chromat ography

( Et OAc/ he@@?r@é: 1) (é"SOE/)riOg%g%ty%én"ﬁtle conmpound (550 ngy) as a pale yellow
solid. MDWES) Ci oH ,2ibOmethyloxy)ethad87: found 287.8 (M FH)+. 25Preparation 2
7-1 odo- 2, , S-tetr r 0. 1H 2- benzazepi ne

7-1 odo- 2,@',\/'%,_5-tet r'g’r%g'pgjw:ﬁ_l?@ao@ﬁ?azepi n-1-one (Preparation 1) (550ng,

1. 9161030NAHISD was ddisediylsatphoxidery THE (70 ml) and treated with borane- THE
conpl ex ( 1.49 . | nd heated at reflux for 4 hours. Then
the r eact(i}sws\g/\%_s I e?%rnt%r?ée#dﬁ'ﬁat%%%)ﬂ&d% . Addi tional borane-THF conpl ex
(1M 2 nl EDAEs- addeNd-(amimethglamianptopyh-Niedtdahrisddiimidd hpdréabhgpideat ure for a

further 2 urs and | . I S -ef ul ed to the cool ed
reaction I?nﬁgt_ur e. ﬁgg'r%@lgﬁglgﬁ'%é@ﬁg&%%ﬁﬁ ﬁ'ﬁ%z@éﬁ%%s '6Bped. Then 2N
HCl (aq) EROML) wasNg3Dihethlylkpmirdgbeabypat tatiomcanbskimidechydaddhéaride

15 HOBT/HOBt — Hydroxybenzotriazole

IPA — isopropylalcohol
MeOD — deuterated methanol
NCS - N-chlorosuccinimide
PPh; — Triphenylphosphine
20 PyBOP - Benzotriazol-1-yl-oxytripyrrolidinophosphonium hexafluorophosphate
THF - tetrahydrofuran
TFA - trifluoroacetic acid
dba — dibenzylidene acetone
RT - room temperature
25 °C- degrees Celsius
M — Molar
H- proton
S — singlet
d- doublet
30 t- triplet
q- quartet
MHz - megahertz
MeOD — deuterated methanol
LCMS - Liquid Chromatography Mass Spectrometry
35 LC/MS - Liquid Chromatography Mass Spectrometry
MS — mass spectrometry
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5 fizzing had subsided, the solution heated at 75 C for 30 mnutes. LC/ M
showed one nmgj or product. The reaction m xture was cool ed and water was
added ( 20wh)2009fise7281 xt ure was washed with Et 0Ac (40ml), poagprbéosdetass h 2 N
NaOH(aq) and extracted with Et0OAc (50nml). The EtOAc | ayer was dried over
anhydrousE h Sat andlgva orated to yield the tiltle conmpound (400ng) as a
white solid. Ms (ESS ?fi 121 N 10requires 273: found 274 (M+tH) 4. Preparation
3 1, 1- Di Melt-hy| et hyinass ion + H+

-i odo- 1, : hydr.o- 2H 2-b i ne- 2-.carboxyl
157 odo-BO8FE. 571 PRGBSO TR PTG BRI rey (asomg, 1. 64

nol ) wassali-ssol vedsdturaie@M (30nl) and treated with BOC20 (0.459 m, 1.977
nmol ) f ol d by tri.ethyl anmi.,ne (0.459 m . 30 ). The reaction m xture
has b rreE Ry (SRR SR mled Bl i or pr oduct . The
reacti on was washed with 0.5M HCl (20nl), sat NaHCO3 (20mi), dried over
anhydr ous . .ated 20to yield the title conpound (650 ng) as a
col ourl esggﬁéar%ﬁc?%ﬂ'(s%%%%@ 201NC2 requires 373; found 318 (MtH-56) +.

Pr epar at | Dre fetHbods -daisonitidaybeddydre given for illustrative purposes, intermediates in
7-cyano-1,3,4, 5-tetr ro-2H-2-benzazepi ne-2- carboxyl at e 25 N 1, 1-Dm
et ot et ny TS Ao B S UE e S AR RS il B Pefadd N oy ot e
( Pr eptr at spmweifid ba{chB®dgscribed42 mmol ), zinc(l1)cyanide (123 ng, 1.045 mmol)
and tetrakis(triphenyl phosphi ne)pal | adium(0) (201 ng, 0.174 nmol) were
stirred in dry DVMF at 80 C for 45 mnutes. EtOAc (100ml) was added to the
cool ed remm:!aefore washing with water (2x70ml) and brine (100nl). The
Et OAc | aypfodia3, 30, 5-8drahyaro-ARtLBE Rtz eplrS(Bnand evaporated. TLC

(Et OAc/ hexane 1:3) showed 2 spots, one with a very high RF. The crude
product was subjected to bi ot ageleproaat 60

| oner RF spot was isolated. On eva ion)he title conpound was obt ai ned
(350 ng) as a colourless oil. M ( Sl61¢ 120N202 requires 272; found
217( MtH-56) 4.

15  7-Amino-2,3,4,5-tetrahydro-1H-2-benzazepin-1-one (may be prepared as described
in : Preparation of benzazepinylpyrrolidonylsulfonamides as Factor Xa inhibitors;
W02007059952) (500mg, 2.84 mmol) and triiodomethane (2234 mg, 5.67 mmol)
were dissolved in THF (100ml). Then 1,1-dimethylethyl nitrite (0.675 ml, 5.67 mmol)
dissolved in THF (20ml) was added drop-wise over 20 minutes and the resultant

20  solution stirred for 1 hour. The mixture was heated at 50 °C for 30 minutes. Most of
the solvent was removed by evaporation and the crude subjected to biotage
chromatography (EtOAc/hexane 3:1) to yield the title compound (550 mg) as a pale
yellow solid. MS (ES) C1oH10INO requires 287: found 287.8 (M+H)".

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

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

(11.49 ml, 11.49 mmol) and heated at reflux for 4 hours. Then the reaction was left
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5 Preparation 5

1, 1- Di net hyl et hyl 7- Rhydr oxyam noXi m no) net hyl ] -1, 3, 4, 5-t et rahydr o- 2H 2-
benzazepiwe-2Be%mot2oxyl at e PCT/EP2008/067965

101, 1- D et hyl et hyl 7-cyano-1, 3, 4, 5-t et rahydr 0o- 2H 2- benzazepi ne- 2- car boxyl at

e (Preparaiion 4 3 LA 2 o hydr oxyl.am ne hydrochl oride (223 nyg,
5. 55 oy e Slorhigh? PhabpaCRerdRRThs (AN UIAS B DAERA5H BRA LG (77

et hanol (rgBctiun)hesatel sttriefluedmgerdireGof @ furthehd inosrs afuie3(0r mancteso Methaablr e was

| eft standin I nor.gani (o

agverni ght... LC/ NS showed. a si_ngl e-maj or ..product..
were remm VB e Y AoPap a7 Bl AHFelgR i T SRt R b AT o ve
_zla_nyt pr e;:! fﬁziztr@jt?(ﬂoqe:jﬁﬁmm 2N Stﬁ{l V(WE(???QWB &Bia&ﬂ%ﬁddggledrtianwm& end; afted.
rituration. w et her gave the title conpq :
Cron. Poanzae el FIBEed e sdilion tats S TR G 3 B Siall; LMis rwes
203- Chl or enedmiajot -preduey | Tetehnepction inedireiveasacioted andPwvafesiwad- addedA2@&1)m ) and
PPh3 (1. )..were dissol,ved |.n E ( ) Q0l e 0,0,Cr treated with
met byl 3. GBI uar ey wiB s @8l s RSt B)N NGO A se
addi ti on eftrabledDvithEtOAcBEY)mhnthesEiQAddyatwdRTdredervar gittydroliseMig®@.candn
m xture V\%\F 2§tt(m3n ENARY 'ﬁéeﬁ, and cPWOi fied an ﬁ'“ i ca %¢é§ q’?eﬁ I({\ﬁ x 100
9), eluting"MTH 0 Yo %Ei o :Qf)ﬂrr'e oPm@S@ﬁ\ca VR Sehtane o)g We?the crude
produidx (réqO0itesP73aound@ih@MrHess oil. This was di ssolved in MeOH (30 m)
and 2 M aqueous NaOH (30 nml) and stirred at RT for a weekend. The reaction

m xture was then evaporated and re-dissolved in H20. This sol ution was
washed w Prepltdtibn dici dified to pH = 1 and extracted with 30Et 20. These

LT AR 8 DU s R S8 e Bl ¢ 1

e S

15  7-lodo-2,3,4,5-tetrahydro-1H-2-benzazepine (Preparation 2) (450mg, 1.648 mmol)
was dissolved in DCM (30ml) and treated with BOC,O (0.459 ml, 1.977 mmol)
followed by triethylamine (0.459 ml, 3.30 mmol). The reaction mixture was stirred at
RT for 30 minutes. LC/MS showed one major product. The reaction was washed with
0.5M HCI (20ml), sat NaHCO;3 (20ml), dried over anhydrous MgSQO, and evaporated

20  to yield the title compound (650 mg) as a colourless oil. MS (ES) C4sH»INO, requires
373; found 318 (M+H-56)".

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

NC~<;Q \EO\K

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

25

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

30



1.37 (6H, d), 4.77 (1H, septet), 7.12 (1H, d), 7.90 (1H, d), 7.98 (1H, s).
M5 (ES): C101-11135C103 requires 214; found 215 (WM. Preparation 7

51, 1- D mrewbyb@tdsyi2s PCT/EP2008/067965
7-(5-{3- chI oro 41(1- et hyl et hypoxyl pheny1}- 1, 2 4- oxadi azol -

3-yl)-1, etra H2-b a ne- 2- ¢ IteO
3- >Cllhl)oro gpe{ (Vf[' me% %/rétﬁ %) oFiFy] gﬁ%zél cI a(‘?r%du(c %g%/% ted6 (ﬂ%a% 0.491
nmol ), EDEDr()riJaﬁng)hyO(AC/thﬂn)e aryy #HEBThe Q@NergRFOSﬁEQWMGQIaMr ®rdi ssol ved

in dry 10DVE(5 nd |rredfor5mn th

[ nyclr oxy aTeRBHP o e M P aEPed i RPE T SRR ILNSLES) car boxy
at e (Pr ep@rsHtiNeD, Be)qu(réﬁﬂmgfo@d@I(MﬁHJS}S)was added and the m xture stirred
for 1 /hour, heated at 90 C for 2 hours then left standing overnight. The
reaction was heated at 90 C for a further 3 hours. Et0OAc (50nl) was added
and t he rP@parationBished with 15 sat. NaHCO3 (aq) (50nTL) and water (2x50mdl)

cr ude o | Mo meBie AL <. fi b RioRr AR R ARRAALVAR ShaySFed B M zne 1. 4)

to gi ve 1Géhzagepihe- mbowlht&ss oil. The oil sI oWy began to solidify
overnight to a white waxy solid. Trituration wth ether/hexane yielded the
title conpound (38 ng) as a white sofid™after filtration. A further batch
20 (30ng) precipitated out fdﬁNth QN sP y. SH (400 MHz, d6DNVS0)

1.31 (9H, s), 1.36 (6H d), 1.)69 , J§.06\X2H, n), 3.65 (2H, m), 4.44
(2H, s), 4.84-4.94 (1H m, HN38-¥46 (2H, Ov), 7.84-7.91 (2H, n), 8.11 (1H
dd), 8.18 (1H, d). Preparation 8 251, 1-D nethyl et hyl

[ 7- ( 54 3- titlmethglethyl - met hArbysnioyhd.4y8-tetreimydrd-2H-2banzaxzepiner2edarboxylate

3-¥1) - 1, 3ifemirhifthn’ #4802 A5 PRRGAZ APl Bryfaninb A5 RFhRidé 223 mg, 3.21

mmol) and sodium bicarbonate (540 mg, 6.43 mmol) were suspended in ethanol (15

ml) and stirred at 55 °C for 5 hours. The reaction mixture was left standing overnight.
LC/MS showed a single major product. Inorganics were removed by filtration,

15  washing well with 10% MeOH/DCM to dissolve any precipitated product. Solvent
evaporation yielded a white solid. Trituration with ether gave the title compound (320
mg). MS (ES) CsH23N303 requires 305; found 306.2 (M+H)".

Preparation 6
20  3-Chloro-4-[(1-methylethyl)oxy]benzoic acid

0
cl
A
Propan-2-ol (2.45 ml) and PPh; (1.18 g) were dissolved in THF (30 ml), cooled to 0
°C, treated with methyl 3-chloro-4-hydroxybenzoate (6.00 g) followed by the drop-
wise addition of DIAD (9.44 ml) and stirred at RT overnight. The reaction mixture was
25  then evaporated and purified on silica cartridges (4 x 100 g), eluting with a 0 to 40 %
mixture of EtOAc in pentane to give the crude product (7.00 g) as a colourless oil.
This was dissolved in MeOH (30 ml) and 2 M aqueous NaOH (30 ml) and stirred at
RT for a weekend. The reaction mixture was then evaporated and re-dissolved in
H,O. This solution was washed with Et,O, acidified to pH = 1 and extracted with
30 Et,0. These latter extracts were dried over anhydrous MgSO,, filtered and
evaporated to give the title compound (4.16 g) as a white solid. H (MeOD, 400MHz):
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7-(5-{3-chl oro-4-[(1-nethyl et hyl)oxy] phenyl}-1, 2, 4- oxadi azol - 3-y1)-2, 3, 4, 5-
t etrahydr olH 2- benzazepi ne (Exanple 1) (60ngy, 0.143 mmol) and caesi um

car bonat ew024®/@B0125, 0.428 nmol) were stirred in dry DVPCTAEPR0B/06TES t r eat ed
with tert-butyl bronnacetate (0.032 m, 0.214 muol). The nixture was

stirred for r 0) 0 e dded and
the m xt ?r 8% g)d W tﬂﬁqJ Stegtet)(g éggqrfﬁ (Hﬂ} 868??&?%@%&“ yi n ver

anhydrouscwaﬁlca@mqewmb‘r%mlmd Ab (M@H\yent yi el ded a clear, colourless oil
(80ny). The oil was subjected to biotage chromatography (Et OAc/ hexane 3:1)

to give the title conpound (65ngy) as a clear, 5colourless oil. M5 (ES)
C27H32350RMdp@datioagii res 497; found 498 (M+H)+. Preparation 9

1, 1- Digret hyl

7 (5 (o oLttt RS Pt PR P P39 4 5. et
ahydr o- 2H8-ghHeh 4 &zterahpdrd-2Hh2 Henghzdpind-2-carboxylate

3- Cyano-4-[ (1- net hyl et hypoxy] benzoic acid an pe prepared as described in
W)2005/58848) (302 ng, 1.474 ), EDC (339 m:q 1. 768 mol ) and HOBT (271
ng, 1.768 mmmol) were stirred Y ( m nutes. 1, 1-Di net hyl et hyl
7- Rhyd roxya mno)(i mi n o) yl In= ,5- ra h yd ro-2 H 2-benzazepi
n e-2-ca rboxylate 15(Preparatifon 5) (450rrg 1.474 mmol ) was added and the

reaction sicklidds-2- [ﬁtﬂnéfhgfétr@/‘)ofy]bérf%lclamgprepa_ﬁ%@ eVa505s gl 0.4 MBmol),
aci d present. Igurt her quant ities

3-cyano- 4- %&rd yl et oxXynenzoi c_aci

of EDC (180%d) 1ams 95189[ﬁn )R RBT (90 mg; W%r@m& Were digepived i Ay

o) metfuy ! 1 pfr3, 4(65 trﬁﬂraaﬂd ydstrrﬂ;d2 H’o? benzaﬁ.ﬁ%sn e’r?‘D?ﬁefh?FéW at ¢. (100ng)
wer e added and the reaction stirred hour. Then the reaction was 20

heat ed atlgdrowyangpo§miumsthulid 3. éﬁtteféquﬁtﬁ Al 2dwsraTepine-2-TAOKEAEt i on was
then heat @iﬂe@érat% @ (f19®m§ @ayf mnE&%gs bd@sdl hnderie ﬁ\g&lﬁ‘é sBf€d tdrer RaRct i on

m xt ure washed CO8 (50 and water_(2x70mL), dried over

anhydr oushf?%%tﬁt c(’ﬁ &Fa?dﬁ?uﬁ ggn 'ﬁhétaeﬁme@vm@t i H1e SBElaMERP braiesabj ect ed
t o bi ot aggy @W&@f&@éﬁ@%u&EE%ﬂé '(ﬁ?ﬁﬂ)“ﬁ/aé added aXd ‘tﬂedl’e'a%(ﬁl WhiHeR i i d on

evapor ati on. Trituration wt her yielded the title conpound (320ny)

as a Whi t@tsHPHQOsNﬂm (P2mo emzwat%@vé@m')lbe‘&re(@wg gyer anhydrougiM9%Ps 1. 69

(2H, br. s e3%&§at(&1Hof t?tﬁé)%@lv%}lt’ Fheb 2rug@Hoil betalrﬁﬁd’ W‘las%tﬁe')(ﬁ'éd 55) tage 94-5. 03
(1H, m), 7.38 40" (1H, dd),

8.50 (1H, cmymg@gf%&(%@w%gne 14§1qjlh%ﬂ@g,n’@tqﬁ>a| dolourless oil. r_‘ﬂ}e oll sIowa
[7-(5-{3- SégaaHOroél%&mdwgreadavrl@xthﬁbpgxmh.wﬁw}}soifd 2rfneatRdl wEelethathbxdne3, 4, 5-tet

rahydro- 2H2- benzazepi n-2-yl | acetate
yielded the title compound (38 mg) as a white solid after filtration. A further batch

20  (30mg) precipitated out of the solution slowly. 8H (400 MHz, dsDMSO) 1.31 (9H, s),
1.36 (6H, d), 1.69 (2H, m), 3.06 (2H, m), 3.65 (2H, m), 4.44 (2H, s), 4.84-4.94 (1H,
m), 7.38-7.46 (2H, m), 7.84-7.91 (2H, m), 8.11 (1H, dd), 8.18 (1H, d).

Preparation 8
25 1,1-Dimethylethyl [7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-
3-yl)-1,3,4,5-tetrahydro-2H-2-benzazepin-2-yl]acetate

“oad T

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

bromoacetate (0.032 ml, 0.214 mmol). The mixture was stirred at RT for 1.5 hours.
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2-[ (1- Met hyl et hypoxy] -543- (2, 3, 4, 5-tetrahydr o- 1H 2- benzazepi n-7-yl)-1, 2, 4-
oxadi azol - 5-yl ] benzonitril e hydrochloride (Exanple 3) (70ng, 0.170 nmol)
and caesiwmoavdsonzate (167 ng, 0.511 mmol) in dry DVF ( BPoT)EPamsmctoseat ed
with tert- 5 butyl bronoacetate (0.038 m, 0.256 mml) and stirred at RT

for 3 hou to . diVe a Sin roduct t 0 40 dded he
st or e v e AhROl B Bl et agefriaidng iR WA AUBEAARE
evapor at e@Drblp ayd ddride t(#@mb)i Diyingcovgramhgdrp8s MgHO asndaeddpeeationadd| swivehess oi | .

M5 (ES) C281-132N404 i 488; d-489 (MtH)+, .10, P ti 11
et hyl 417-S95 coadon. CoRUIERn Mol By BdkyT ey 1940 ool GBIIRIEE ) 1y
1, 3, 4, 5- t @étrombipdraph@ KEO Adinza@ane [3: - 18-giva thet tifleoadngpound (65mg) as a clear,

152- [ (Z1- Met byl et h == [ 3- 65 4, 5-tetrabydro: -henzazepin-7-yl)-1, 2,
12 o RS BY YRS e Pl R B HEL PRI BV Fom. 0. 170 mol)
and caesi um carbonate (167 ng, 0.511 mol) in dry DVF (5nl) were treated
wth ethyll,rﬁ- ﬁ[o%g)butyrate (0.037 mM, 0.256 mml) and stirred at 60 C for
2 hours. gquantities of ethyl 4-bronobutyrate (37 ul) were added
and t he rtadimethylethyed7 45-{B0yaio-&-[(lemethyhetbyloxylhbemydht 2idoxadiszdlef t

st andi ng r.ng ght.. m xture washed with water
(2x60m) ,9-&'5712%9%&8?%2@%%3?ﬁvé%ﬁ‘ﬁ%%%@%%a}r'%Fed to yield the title
compound (90ng) as a clear,/colourless oil. M5 (ES) C28H32N404 requires
488; found 489.0 (WH)-. r eparqt i

1, 1- Di net hyl et hyl 317- (5- { 3-¢y¥4
oxadi azol -3-y1)-1,3,4,5-tetra

2-[ (1- Met hyl et hyl ) oxy] -543-(%, 3,4, 5-tet r ahydr o- -benzazepi n-7-y1)-1, 2, 4-
oxadifeol - 5-yl ] benzonitril e Mydrochl ori de (Exanple 3) (70nmg, 0.170 nmol)
and caesiy rhona 167 0._511 ol re stirred in dr (5nt)
and £ 1 eat SOVARTR S RInT Ry B3 2P0l et € o s boTo e ovol
t hen sti rWe&086/56848)33@ gy 1274oung), B {388rmguanisd mmed) ayfd HOBT (271

1, 1-di met hyl | _3- hr ompr n (A4 pl r dded, an (eaction
stirred arpgﬁg't%gfrgr%og Vl\"n%grssﬁ? h'gaé@gc i rc?ﬁ %?/515 Wgrfu?ess'ﬁa%?i'ﬂ%thg\g/tgyﬁ?ght .

1, 1- Di et [(yldedxyginir®){[imioompetbyhho &t BtefrdByrbj2HARdearttredinasPdcarbexytadact i on

(omE wal SAFRIPTCa by L4t PRHOT et BPasats B RERAA BHEHE e 0e0ah) G e

over RT for 1 hour. There was still some 3-cyano-4-[(1-methylethyl)oxylbenzoic acid acid

!H | ewrygpxy] phenyl }-1, 2, 4-

h azepi n- 2-yl ] propan-oate

present. Further quantites of EDC (100mg) and 1,1-Dimethylethyl 7-
[(hydroxyamino)(imino)methyl]-1,3,4,5-tetrahydro-2H-2-benzazepine-2-carboxylate
(100mg) were added and the reaction stirred for 1 hour. Then the reaction was

20 heated at 80 °C for 3 hours and left standing overnight. The reaction was then
heated at 90 °C for 1 hour. EtOAc (70ml) was added and the reaction mixture
washed with sat. NaHCO3; (50ml) and water (2x70ml), dried over anhydrous MgSO4
and evaporated. The crude material obtained was subjected to biotage
chromatography (EtOAc/hexane 1:2)., yielding a white solid on evaporation.

25  Trituration with ether yielded the title compound (320mg) as a white solid. NMR (400
MHz, deDMSOQO) 1.31 (9H, s), 1.38 (6H, d), 1.69 (2H, br. s), 3.06 (2H, broad s), 3.65
(2H, br. s), 4.44 (2H, s), 4.94-5.03 (1H, m), 7.38-7.43 (1H, m), 7.56 (1H, d), 7.84-7.91
(2H, m), 8.40 (1H, dd), 8.50 (1H, d)

30  Preparation 10

1,1-Dimethylethyl [7-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-
3-yl)-1,3,4,5-tetrahydro-2H-2-benzazepin-2-yl]acetate
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10 anhydrous MgySO4 and evaporated to yield a clear, colourless oil (100nD).
The oil slowy solidified. Trituration with ether/hexane to yielded the
title compouna/8I5ny) as a white solid. M5 (ES) C23H34R¢0APR@3051965 502;
found 503.0 (MtH). Preparation 13 151,1-Di
met hyl et hyl 6- {Rtri fl uoronet hypsul fonylio
benzazepi ne- 3- car boxyl at e 0 a stirred(soljyti on of 1,1-dinethylethyl

i ng=3- car boxyl ate (may be

6- hydroxy-1, 2, 4, 5-t et rahydro- - /ben
prepared as described in W20 0 0 (62545g) in dry DCM (100 m)
under argon at -10 C was added triethylamne (4 nl). After 10 mi nutes

trifluoronethanesul fonic anhydride (4.7 m) was added dropw se over 10

m nut es. ZFHé-Meshyethyleey]-843-(4.3.4%-tetrehystio-d hinbendagepinddy!)-TR&-r eact i on was

al lowed tQ.r N : 1 h [ ed PT o) . Then
t he react(?(c?rq%\%glgs glbueﬁggﬁlgﬁé?o%amtéh@ggéd@s}?)@?)!?m?’?agg@ﬁétoéi&I%Pgnéﬁ(ﬁwnﬂ)

and t he D&dsR® fapenate dll 6 eotged;5S1drmeg!)dndre Pifiooml pwereTheated mite tednpound

codt 3)° 7, B3P0 A D PRY G0ABRBl) it FME S I 4R A8 (om
5); MG (ES)IIEIBRROr3RIBA: r@qui)r ves 3uBledf auhdhe 40U watEd BUPrwear at i on 14

éi\ll-? ?B@&?@WQ? y?é’é?%h}dr%ué%%térﬁjhé(ﬂp&a?&é & PNERZAZ B RE6mpoGRl Poxyl ate
6-{[( trif(8@onehes ray Clpau| dotoyleswi)) ME, (ES), GasHelNe@hyeltuyes M488; hrumgdadtd

pi ne- 3-06{,\}p,qq<yl ate (Preparationl3) (59), zinc (Il) cyanide (1.5g) and
tetrakis(tri dh'enyl phoshi ne) pal I adi un{0) (1.5g) were heated in dry DWVF at
150 O%or 5 18 hours. The cooled reaction mxture was diluted with EtOAc

(200 M) prA fdddef€d- The filtrate was washed with saturated sodi um
bi car bonaT'e'L(éZUth—r;, ), water (200 mzmand brine (200 m ). The crude

reacti on Rihyt ure Vel -@r{Beryana-4-lit-methyethyhenelrhanl} dvahpoxadiadol-Bubi f i cat i on
by chro r il 1 M_viYd the title conmpound (3.4 g). 6H
(400 Mﬂ@’%%t?%?%?&glb&%%b%#%ﬁ. i§5ﬂ Y%ﬁbﬂ@e? 27-7.21 (1H,
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15 2-[(1-Methylethyl)oxy]-5-[3-(2,3,4,5-tetrahydro-1H-2-benzazepin-7-yl)-1,2,4-
oxadiazol-5-yllbenzonitrile hydrochloride (Example 3) (70mg, 0.170 mmol) and

-1,2,4,5-tetrahydro- 3H 3-

caesium carbonate (167 mg, 0.511 mmol) in dry DMF (5ml) were treated with ethyl 4-
bromobutyrate (0.037 ml, 0.256 mmol) and stirred at 60 °C for 2 hours. Additional
quantities of ethyl 4-bromobutyrate (37 ul) were added and the reaction heated at 60

20  °C for 3 hours. The reaction was left standing overnight. EtOAc (50ml) was added
and the mixture washed with water (2x60ml), dried over anhydrous MgSO, and
evaporated to yield the title compound (90mg) as a clear, colourless oil. MS (ES)
C,sH32N4O4 requires 488; found 489.0 (M+H)".

25 Preparation 12

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

peast oty
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10m), 3.62-3.56 (4H, m, 3.22-3.20 (2H, m, 2.97-2.94 (2H, m, 1.47 (9H,
s); M5 (ES) Cl6H201\ 1202 requires 272; found 217 [ MH 56], 273 [MtH].

Pr epar at iwo 2089/080725 PCT/EP2008/067965

1, 1- O et hyl et hyl 6- Rhydr oxyamni nol | i m no) met hyI] 1,2,4,5-tetrahydro- 3H 3-

15b b , t A4, 5-tet h yd
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hydr oxy| aoWad@azbly®hyifienizomitritee Hydirob8igyidan@Examgleurd) 2@ Olmge . bhabmol) larkbg) wer e

h | ed
reacti on S EREPREARay YREkin BLyetd SEHED BB ERETBC 185 ) ane
vvat er ( 10Withrll Y1-difhbhyB@M Bdyemopvapamaid Erd43imirid2itheamaedttben biryet atv@shed wit h

d t.ed. titl
oo G BRI R RS BRI of 3 ARl Rl AOSRIRERAE g '
met hanol wereDdMed6dhd 4@0rdddtion 800AB )t BOZXL (dtHy helirs7 Th6-réadt®dn( @és lef) , 5. 38

1H, br. 3. 58- 3. 2H b 12 89 (2H, , 1.46 (2H
br oy oS Blerion 4  Dlpdthwerty Bl no@ (oF ui SabHdopdlan Mg - oL
Pr epar at i reactidh r’rﬂxtl]reDstlrrreElt dty60 é@h‘y)t 76hdqubs {tierc \edinstaddipg lovewtidhy! EtGAd ) oxy]
nggngl iar@@mél Oxagdde%z dsdhﬁe%ﬁéti rﬂleﬁré (\?vtars é‘&’\%ftr? W%“relZQﬂrr%l?zdelgd over
6- Rhytdr oxgrenydroos ( i\/lzgtsltm)errneltévyaio]a|=aleoeto4y|5|e|taecuearhycdrom:léaslér 8+ p@0mgeFhe &il

plne3car R 6 1) wa j ved in
T (50" migs faRfied TEERAI LMD B boe e dinb TR ep el HEREL el of
51.9 ny, d4s29%Riternolld) M) Cagl-g;mmtreqmmmménmendiﬁm9(M®H).30 m nutes. Then
nmet hyl 3-cyano-4-[(1- nethyl ethyl)oxy] benzoate (may be prepared as
described in W2005058848) (388 ng, 1.768 mmol) was added as a THE sol ution
(5m) andPtelparatiactd on heated at 10 reflux tenperature for 1.5 hours. The

cool re Qﬂ'ﬁﬁ apo and
wat e?%( 10@?118% étvvgt/ ﬁgtﬂ;‘rﬁlu%ggm% eglf n‘?‘ﬂ %\ﬂvﬁggnﬁgﬂ%ﬁg%%coml ned
DCM | ayerberthazauinémch‘rbphyibtec frit) and evaporated. The product was
i solated by silica chrorratographyo(el uting wth DCM to give 1, 1-
di net hyl et hyl Fs
6- (5-{3-cyano-4-[ (1- net hyl et hypo y}cphenyll 1, 2, 4- oxadi azol - 3-y1)- 15
1,2,4,5-tetrahydro- 3H 3- benzazept carpoxylate (505 ng, 1.011 nmmol, 86 %
yi eI d) as a white foam 6H (40 3) 8.41 (1H, s), 8.33 (1H, dd),
7.7 (1H, dd), 7.31-7.25 (2H, m3 ), 4.80 (1H, sept), 3.63-3.62
(4H m, 3.3-3.2 (2H, m, 2.95-3. 05 (2H, m/iN1.47 (6H, d), 1.43 (9H, br.$);
(ES) C?ﬂ_BOI\sI%rggd ' %gl llcgnesof474’l dlméltﬂﬂethy? éWﬂ;xy 1,2,4,5-tetrahydro-3H-3-
benzazepine-3-carboxylate (may be prepared as described in W02006/002928)
20 (6.545g) in dry DCM (100 ml) under argon at -10 °C was added triethylamine (4 ml).

After 10 minutes trifluoromethanesulfonic anhydride (4.7 ml) was added dropwise

over 10 minutes. The colourless solution turned amber then red. The reaction was
allowed to reach RT over 30 minutes then stirred at RT for 18 hours. Then the
reaction was poured onto saturated sodium carbonate solution (100ml) and the DCM

25 layer collected, dried and evaporated. The title compound (5g) was obtained by
chromatography (eluting with DCM). 8H (400 MHz, CDCl;) 7.22-7.12 (3H, m), 3.59-
3.57 (4H, m), 3.01-2.99 (4H, m), 1.48 (9H, s); MS (ES) C4sH2F3sNOsS requires 395;
found 340 [M+H-56]".

30 Preparation 14

1,1-Dimethylethyl 6-cyano-1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate
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20 Preparation 17 1, 1-Di net hyl et hyl

6- (5-{3-chloro-4-[(1-nethyl et hypoxyl phenyl1}-1, 2, 4- oxadi azol 3-y1)-1,2,4,5-te
t r ahydr o-w8bk28eds02az epi ne- 3- car boxyl ate Clo 251, 1- di mermph@slogtoes

6- Rhydr oxyam no) (i m no) net hyl]-1, 2, 4, 5-tetrahydro-3H 3- benzaze-

pi ne- 3-car boxyl ate (Preparationdp) (170 ng, 0.557 nmol) was di ssolved in
THF (30 mM) and stirred with sodi um_hydride (24.49 ng, 0.612 mmvol) under
argon at roomtenperature for 30 es. OThen net hyl

3-chl oro-4-[ (1- et hyl et hyl ) oxy] : y /be prepared as described in
W)2005058848) (191 ny, 0.835 s a&fzé and the reaction heated at
reflux tenperature for 1.5 hours. The cool reacti on was evaporat ed and

partitiongd ek
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?nfl evapopia¢-Sebarbihglate t I(Iér_epanaﬁormndla)vas(Sg)solzatoed(lby eyanidea (1B5@hr amht ogr aphy
el uting w o
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epi ned catbbaybatte ¢&6& rapction BBIurands, diBiGdwih EI@AC (@9 mb)cahdméereds an
off whi t J (1H,

7 30 Poffs bty i (CEtbreg Bt b iotde, Bl ) el
gngBSBEgar(dZHlnaﬂZOO_ZnIQSTF& C)‘Bde 2¢&Hction mitiDde Was (dgb{;i ird}he UsuaBm@dher and ( ES)

gy :

£ 1- O ot AP SR SRt B orBh bR bl HEDTICH RRIGH, thp, e,
15oxadi azmm@my\ﬂi)(?,_’n,g'b 4HF40@ M \CD Q) 3HBB{ e nkaz 8pi (nH3dy 1 71.2r-0LRar(1dat e Cl

10 m), 3.62-3.56 (4H, m), 3.22-3.20 (2H, m), 2.97-2.94 (2H, m), 1.47 (9H, s); MS (ES)

C16H20N,0, requires 272; found 217 [M+H-56]", 273 [M+H]".

Preparation 15
1,1-Dimethylethyl 6-[(hydroxyamino)(imino)methyl]-1,2,4,5-tetrahydro-3H-3-

15 benzazepine-3-carboxylate

HON NH

e
o

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

(Preparation 14) (1.15g), hydroxylamine hydrochloride (1.18g) and sodium
20 bicarbonate (1.76g) were heated at 60 °C in ethanol (100 ml) for 18 hours under

argon. The cooled reaction was evaporated to dryness, partitioned between DCM

(100 ml) and water (100 ml). The DCM layer was collected and the water layer

washed with DCM (50 ml). The combined DCM layers were dried and evaporated.

The title compound (506 mg) was isolated by chromatography eluting with 5%
25  methanol in DCM. 8H (400 MHz, CDCl3) 7.27 (1H, s) 7.16-7.13 (2H, m), 5.38 (1H, br.

s), 3.58-3.55 (4H, m), 3.05 (2H, br. s), 2.89 (2H, br. s) 1.46 (2H br. s), 1.12 (9H, br.

s); MS (ES) C1sH23N305 requires 305; found 306 [M+H]".

Preparation 16
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In a5 mM mcrowave reaction vessel was added 6-(5-{3-chloro-4-[(1-nethyl
et hypoxy] phenyl11-1, 2, 4- oxadi azol - 3-y1) -2, 3, 4, 5-tetrahydr o- 1H 3- benzazepi ne(
Free basewof®@mmopse 8, obtai ned by standard net hods e. @CTERRAOSETRF Ng

bet ween organi ¢ 20 and basi c aqueous sol vents and col | ecting organic

sol vent) . i i i ve ol ut i T ssi um
car bonat e{ 5%%‘%453&?&@%&@ %@ylg{h%wg?(ﬂef’ ﬁé,ﬁ‘ﬁf Fﬁ?r‘pgxa(ﬁgéoq

3- br onopr dyhrica4E-te88hydnog3H-G-beB2azapihg-3-chnlzoxydatet i on m xt ure was heated at
100 C for 10 minutes. The cool ed reaction mxture was diluted with DCM (5
m ) and purified by SCX (wasHT' g wth rrethanﬁ\\ }giel uting the crude am no
25ester with methanolic anmmni P JJI catl by\ MDAP vyi el ded t he am no
ester, 1,1- dinethylethyl |
346- (5 {3-chloro-4-[(1-neth Iethypoky] dhe
1,2,4,5-tetrahydro- 3H 3- benzazepi n- 3-yl opanoate (25 ng, 0.046 mmol, 25.4
% yi eI d) isolated as a light yellow oil > (ES) C28H3435CI N304 requires
511; foun -

6 (503 Ehiareryiorty C R ERan AL methir PN oo 5 454
et r ahydr op'Bﬁi”Slaﬂ@ﬁ'éEee@r?PaSaﬂm éd @9 I‘ﬁ7 MEneH Was 6%%%'%@'&'61(5%n vessel
was addednf a(n% étl%eemnfhr Qodﬁlurﬁ Q%dlna?é gﬁd"/?rdllélegslon in mlneral oil. 51.9 mg, 1.297

oxy] pheny1l}- 4- oxadi azol - 3- t et rahydr o- IH 3-'benzazepi ne

hydr ochl ommé U("Eﬁ'é?r'iﬁlp@ @)"ocmlqynpﬁjatum '@6@0%“1}33 mpybdsyanertlibonat e
(101 ng) w@ﬁly%ﬂ%%f] Yehsirdl Ry be Jpréidd?@d Bé{h@&émbdm V\V@f&%beé@ea@ %3 N,

0.262 mol). reaction m xture was heated at 10 m nutes. The

cool ed r @8t ﬂJﬁ8 el aswaddedi aueetHinisehitioripb arﬂd)tharréa@mm headefl By SCX
(washigng kit hieRichan folaﬂg h%hf%t rI'HQ cB&@d ré]aQtlﬁﬁ \‘A'/g§ e@éﬂd?é’te@%h@ faWtiBrffbd

met hanolic anmoni a). 1, t hy %h -{3-chl oro-4-
g VP

met hyl et h§3WReH Pﬁ%%ﬂ@”l Qndll'\@i@id'l @%I) te:[ lgyen V\@St\@ﬁhﬁﬁy’ﬂ%D§M 3-benzaz

epi n- 3- y@%@érﬁfﬁe(c%%m D@I\/?Fl\kB Eled AedrSpde tht) YRS el rétB@dTr?eS a pale
yellow oil. M5 (ES) C271-13235CI N304 requires 497; Tfound 498 [ MrH|t 15

Preparat i RRdpE was @ﬁéﬁfgd I@W?W%)@W@W@Q@Whéﬁ'ﬂ%d@hb@gw @agivlel.fHo- N
dimethylethyl 6-(5-{3-cyano-4-[(1-methylethyl)oxylphenyl}-1,2,4-oxadiazol-3-yl)-

15  1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate (505 mg, 1.011 mmol, 86 %
yield) as a white foam. 3H (400 MHz, CDCl,) 8.41 (1H, s), 8.33 (1H, dd), 7.7 (1H, dd),
7.31-7.25 (2H, m), 7.13 (1H, d), 4.80 (1H, sept), 3.63-3.62 (4H, m), 3.3-3.2 (2H, m),
2.95-3.05 (2H, m), 1.47 (6H, d), 1.43 (9H, br.s); MS (ES) C,7H3,N4O,4 requires 474;
found 475 [M+H]".

yl1lZ2-1, 2, 4- oxadi azol - 3-y1) -

20
Preparation 17
1,1-Dimethylethyl 6-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-
3-y1)-1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate

ﬂob‘ﬁow N>LO>T

25 1,1-dimethylethyl 6-[(hydroxyamino)(imino)methyl]-1,2,4,5-tetrahydro-3H-3-benzaze-

pine-3-carboxylate (Preparation 15) (170 mg, 0.557 mmol) was dissolved in THF (30
ml) and stirred with sodium hydride (24.49 mg, 0.612 mmol) under argon at room
temperature for 30 minutes. Then methyl 3-chloro-4-[(1-methylethyl)oxy]benzoate
(may be prepared as described in W02005058848) (191 mg, 0.835 mmol) was
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CN 1-1,N A suspension of 2,6-dicyanotoluene (25.0 g, 176 mmol),

hydr oxyl am ne 20 hydrochloride (73.0 g, 1.06nol) and triethylamne (142 g,
1. 41 nol )worroeniser2ef orm (500 m ) was stirred at 50 C f oPCT/Hr2008l06e196aI | oWed
to stand at roomterrperature overni ght. The reacti on mxture was cooled in

i t M b 1 tr h th_chl f
The. aqueotie et oA erug’ Meblr B G MRk ER kol 1.9 o8BS, Seca P pru i th
40% NaCOH r&madtlwmvasaet/md)rat/edi tand i rt{tion & befWaaenIDa@Me(n OOrﬁB ahHRvatent (186MH. wer e

nmbi ned and ted to d ' i sting, of th
oroducr - alF uEET BReRUEE MRy el WARToM el 3nR B Erp DRt BAIFRETLARL " 110
g). 1H NMRydrbpBobitizrit)ddndveMidporaitgd. nTheer tillei e)mpound- Wag 6islated oy, silicb7- 7. 63
1H, 35- 7. 62 , 2..58 5). i 175;
1£oundr9176 TWF—ﬁoﬁ p?& "{g,g:ﬁ?] r g veﬁ)%g| r&l?ﬁnﬁtﬁ%&;ﬁ%?&?@%%@ﬁygjﬁ?
evapor at erdemgledwyy)ngq;she&(yancﬂ dHossdidzod-@-yil A Mtﬁeﬁetraﬁ%oaqib@barszazebiue-i on was

t t t it hl d t th THF
o Bvapot it g PE Mep Stk S I L BB R Y KB oy T
pr oduct . SHPc480avIEL mczﬂs 2|2 (1H, s), 8.05 (1H d), 7.68 (1H d) 730 7.24 (2H m)1706
3-(5-{3- ro-4: - e n 0X
et byl benbnidir 76 (HSepth S AEpgyHom. 43bsl2e12H Wf 468805 ol b

3- cyarmo- Nt .hy @Hxdy); R43redH\s); e 2ESLCaHLEXINGOl asq e s @BBeloan@tdom-4g*.20) (1. 70
g, 9.70 mmol) in THE (100 m) was added sodi um hydride (0.427 g, 10.67
mol ) under argon at it and the suspension stirred for 30 m n. Then nethyl
3-chl oro4-[ (1-net hyl et hyl ) oxy] benzoate (nmay be prepared as described in
W)2005058 48% éts 3& g, 14.56 mmol) was added and reaction heated at refl ux
for 45 m cooled to RT and stirred for 3 days. 15Separately, to

a sus pensi, mmugfetWemgno N8 Jpg(5- mcyhlarasmqmyhb&ryzahynexyqox gheng B, 2|e-
re atlon er argon at it was
et S AR 22, %?t&%vgiggﬁfﬁftmzaﬁsm%xﬁr@ o he T oot 01 ng

suspenS| on stirred at RT forC|30 m nutes. Methyl 3-chloro-4-[(1-

met hyl et hyl ) oxy] benzoate (19,8 87 mmol ) was § d and reaction heated at
reflux 20for 4 h, then s&{’rr Nfor /h\)ﬁ

In a 5 ml microwave reaction vessel was added 6-(5-{3-chloro-4-[(1-methyl
ethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-tetrahydro-1H-3-benzazepine  (Free
base of Example 8, obtained by standard methods e.g. partitioning between organic

20  and basic aqueous solvents and collecting organic solvent) (70 mg) in DMF (3 ml) to
give a brown solution. Then potassium carbonate (101 mg) was added followed by
1,1-dimethylethyl 3-bromopropanoate (38.1 mg, 0.182 mmol). The reaction mixture
was heated at 100 °C for 10 minutes. The cooled reaction mixture was diluted with
DCM (5 ml) and purified by SCX (washing with methanol and eluting the crude amino

25  ester with methanolic ammonia). Purification by MDAP yielded the amino ester, 1,1-
dimethylethyl  3-[6-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-
1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl]propanoate (25 mg, 0.046 mmol, 25.4 %
yield) isolated as a light yellow oil. MS (ES) C,sH3>°>CIN;O, requires 511; found 512
[M+H]".

30

Preparation 19
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The two reaction m xtures were conbined. Water (200 ml) was added then the
m xture extracted with DCM (2x250 m ). The organic | ayers were conbi ned,

washed wiwb 2bo908e726100 ml ) and concentrated in vacuo toPgIEP2@8061968 Whit e
solid (28.1 g). The solid was redissol ved in DCI\/I(200 m), THE (150 m ) and

Et OH (50 [ ' (e ep).

El ution V\A‘mtl %D'%é&'ﬁ%ih&giéﬁdg hlgﬁ%gr{ﬁr At (ytl etR H@’&@B 'L‘i’aa“(ﬁ’é ‘g]a% | ow
solid 3-(3yh3, Zh,l5(-19t)‘al4y¢r©13H-3 benzazepln-3-yl]acetate

nmet hyl et hypoxy] phenyl11-1, 2, 4- andl azol - 3-y1) - 2-nget hyl benzonitrile (18.10 g,
51.2 mmol, 80 %yield). ion_of the silic th DCM EtOH (2:1) followed
by concentration in vacuo ggve 3-(5-{3-chloro-4-[(1- 30
met hyl et hypoxy] phenyl1-1, 2, 4- Oz 1) 2- t\hyl benzonitrile (2.81 g,
6.35 mml, 10 %yield). Bot h batches naI ytically identical. 1H NWR
(400 MHz, CDCI3) 58.27 (1H, d), 8.22 8.05 (1H, dd), 7.77 (1H, d),

7. 45( 1H, ‘ H d); M
(ES) ( ClSHfG%S%P%ﬁ%qu@dﬁl '%eég“oé‘SéengEM’ﬁa fg%j)&d[ i&&ﬁ? ‘iﬁ@lme&w egéﬁ )
52 ( 3-5But exyipheyi)-1:2:4- 5xe{d8az©h34yr)@:4415(tétrmtdhyhHtmyméyémnydrbcmoﬁdé oxadi az

-3- yOb on I ol ut| of sopro 15. 15 106
ol ) T Gergplaet) 68 iy 0262 oy {hefacaesRReT Bl (VieliEl venadisa 70, o
mol ) dowwlidvesl BY ]916,‘1-dfméth56etﬁilla5|brr@@detbi©e(5h(l) 5 UJ.26 N hnsas)). UTthieOreastidr I ed for

on o

1 h. A | -{3-ch -4-1(1- . ,
et hyl et ﬁ@v%%]vtﬁeh%t%g Ao é%%*gm%ewh% RelerlyPRgioRom P wes
Pr epar at i dintedlyit DZNVoé ®1) ad8.phirifisddby STX (aghihiifvith Héhamol aH@@Eﬁm@xlthGNaS added

d d.th | t K d at -78
& FRVIGiE G Syt P S D % gy B S 4
m mn-1, msthyletsl)oLgptenynyg zjarokam@zbl-B@l)sniz at5- @ﬂaﬁjzdrdj-IBeldB bemzaa@pumsn at -78

the | Qﬂygféﬁgé%mgﬁﬁwgﬁﬁfﬁ Rl b ARl s aRiatne Bats et Gyt st i 7"

t hen the E®)iu,ped°ONg@Nicygirs@sdR dounidti49symi+ag. (250 m ), dried (MgSA4),
filtered and concentrated in vacuo to give a crude red oil (12.8 g). This
was redissolved in DCM (20 ml) and added to a pre-wet (isohexane) colum of
siliceg (5 20cmx 5 cnm). Elution with EtOAc-isohexane (1:3) and

concentration cp‘ t desired fractions gave a pale orange solid
2-(3-bute#fgﬂﬁéggé§5-{3-chloro-4-[(1-
met hyl et h3-0yanédeydrolky-2- aeﬂwadbaa@drbaxwmmmnitri le (9.50 g, 20.98

mol , 59.2 %yield). 1H NVR (400 Mz CDCI3 8.26 (1H, d), 8.24 (1H d),
8.05 (1H, dd), 7.79 (1H, d), 74% , 707(1H d), 5.94 (1H, ddt),
5.07 (1H, dqg), 5.01 (1H, dd), 4+7§ Q;Nspt), 3.40 (2H, t), 2.47 (2H,

qd), 1.45 (6H, d); MS (ES) C221- 12335 02 requires 393; found 394
[ MFH] - 1. Preparation 23

A suspension of 2,6-dicyanotoluene (25.0 g, 176 mmol), hydroxylamine
20  hydrochloride (73.0 g, 1.06mol) and triethylamine (142 g, 1.41 mol) in chloroform
(500 ml) was stirred at 50 °C for 7 h, then allowed to stand at room temperature
overnight. The reaction mixture was cooled in ice, treated with 5M HCI to pH1 and
extracted three times with chloroform. The aqueous was extracted with THF (x 7),
cooled in ice, raised to pH4 with 40% NaOH and extracted with THF (x 3). The latter
25 THF extracts were combined and evaporated to dryness to give a buff solid
consisting of the product and approximately a third of an equivalent of triethylamine
(11.0 g). "H NMR (400 MHz, d&-MeOH) § (inter alia) 7.70-7.76 (1H, m), 7.57-7.63
(1H, m), 7.35-7.62 (1H, m), 2.58 (3H, s); MS (ES) CgHgN3O requires 175; found 176
[M+H]". The former seven extracts of THF were combined, evaporated to dryness

30 and dissolved in water. The aqueous solution was extracted twice with chloroform,
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303L2- (Am nonet hyl ) - 6- (5-{3-chl oro-4-[ (1- net hyl et hypoxy] phenyl }-1 , 2, 4-
oxadi azol - 3- Apheny11- 1- pr opanol Through a sol ution of

2- ( 3- but emo2o91080R5( 5- { 3- chl or 0- 4-[ ( 1- net hyl et hypoxy] pheayEpP2008/067965

1, 2, 4- oxadi azol - 3-yl ) benzonitrile (Preparation 22) (8.26 g, 20.97 mol) in
DCM (125 ml. nder Ar_at -7 S bbled Ar_then 02 (5 mn The
ozonol i se? J%Sr%%ecf pHé Z?Xtrfgte Y X T%HS(X@E} V\I/iaé\\/sapg\r/ﬁ%f)réﬁi&ﬁ%ﬁorgﬁ@gﬁﬁ@%r ange
sol uti on edacsldaved furiterl4.5 § ohpddtetr ned an opaque green-grey col our (3
hrs). The ozonoliser was switched off, and 02, then Ar bubbl ed though the
solution (10 mn each). The solution was allowed to warmto Rl under Ar,

then concentrated in vacuo to give an opaque yellow oil. This was
redi s%ol Vﬁ% i Pt rnyz,ITHF (200 M), BH3.DM5 (9.96 m, 105 mml) added (CARE:
10 gas ev-o-l-@fa-ro-%—a, nd the solution stirred at RT for 18 hrs and then at 40

C for 3 h3-$5-{3rBblaredecl(1-omethysthybokylpheoyld-1(2,4-bedia@olidvyR@uaeous HCl (150 m)
was added iously .(CARE: gas evolution), then allowed to stir at RT for
18 hrs. ﬂé&%éequgﬁ”v‘ﬁas passed directly down an SCX-2 colum (50 g),
washing with MeOH. The productClywas eluted with 0.5M NH3 in MeOH;
concentration in vacuo gave an ar S5floam
3[ 2- (am nonet hyl ) - 6- (5-{3-chlm - ,
zol -3-yl)phenyl]-1-propan ( , 18.9 Ayield). 1H NWR (400
MHz, CDClI3) 6 (inter alia) 8.23 . 85(1H, dd), 7.86 t), 7.06 (1H,
d, 4.72 (1H, sept), 4.03 (2H, s), 3.47 (1H d), 7.46 (2H, t), 3.27 (1H,
d), 7.34 [2nA, sdytionjof@cyape; N-hyqyoxy-2-methylbenzenecarboximidamide (Preparation
10  20) (1.70 g, 9.70 mmol) in THF (100 ml) was added sodium hydride (0.427 g, 10.67
mmol) under argon at rt and the suspension stirred for 30 min. Then methyl 3-chloro-
4-[(1-methylethyl)oxylbenzoate (may be prepared as described in WO2005058848)

(3.33 g, 14.56 mmol) was added and reaction heated at reflux for 45 minutes, then

) oxy] phenyl) -1, 2, 4- oxadi a

cooled to RT and stirred for 3 days.

15 Separately, to a suspension of 3-cyano-N-hydroxy-2-methylbenzenecarbox-
imidamide (Preparation 20) (10.48 g, 59.8 mmol) in THF (250 ml) under argon at rt
was added sodium hydride (2.87 g, 71.8 mmol) portionwise and the resulting
suspension  stimed at RT for 30 minutes. Methyl 3-chloro-4-[(1-
methylethyl)oxy]benzoate (19.9 g, 87 mmol) was added and reaction heated at reflux

20  for 4 h, then stirred at rt for 16 h.

The two reaction mixtures were combined. Water (200 ml) was added then the
mixture extracted with DCM (2x250 ml). The organic layers were combined, washed
with brine (100 ml) and concentrated in vacuo to give a crude white solid (28.1 g).
The solid was redissolved in DCM (200 ml), THF (150 ml) and EtOH (50 ml) and

25 passed through a short plug of silica (1 cm deep). Elution with DCM followed by
concentration in vacuo gave a pale vyellow solid 3-(5-{3-chloro-4-[(1-
methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2-methylbenzonitrile  (18.10 g, 51.2
mmol, 80 % vyield). Elution of the silica with DCM-EtOH (2:1) followed by
concentration in vacuo gave a pale vyellow solid 3-(5-{3-chloro-4-[(1-

30  methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2-methylbenzonitrile  (2.81 g, 6.35
mmol, 10 % yield). Both batches were analytically identical. '"H NMR (400 MHz,
CDCl) 6 8.27 (1H, d), 8.22 (1H, d), 8.05 (1H, dd), 7.77 (1H, d), 7.45 (1H, t), 7.07 (1H,
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quin), 1.45 (6H, d); M5 (ES) C21H2435CI N303 requires 401; found 402 [ M+H| f.
20 Preparation 24 1,1-D nethyl et hyl

[ 6- (5- { 3-wbl2009m8d72F ( 1- net hyl et hypoxy] phenyl} -1, 2, 4- oxadiPpazmP3e08)p663, 4, 5-t e
trahydro- 2H 2- benzazepi n-2-yliacetate Cl 25To a soI ution of

3[2-(am n y 69(3%& {93) I 1- ) QYJ,\} 1

1,2, 4- oxa i’azg( & I?H jE)ropa ﬁ dm%g ﬁw(; 65-3 %%335% 055
rrm)l) andfotind pSeiy+htihosphi ne (1384 ny, 5.28 rrm)l) indry DCM (150 m) at ST
under Ar was added DI AD (0.974 m, 5.01 nmol) dropwi se over 2 min and the

resulting pale yellow solution stirred at RT for 2 hrs. The solution was
concent r aeegpatationlZ2 M , t hen 30passed down an SCX-2 cartridge (10 g),

was hi j 0

conce%r \é\%'k%ﬁw?eﬁt&f 5[}39.(59{; L||é'tor}a'l 'mghﬁl{g"gﬁm’w&%@\wﬁ %%yﬁn fication
was repeaylpgerizonitéleove remaini ng tri phenyl phosphi ne oxide to give a pale
yellow oil (314 ng). The oil was redissolved in DCM (40 m ), BOC20 (0.367
m, 1.583 mmol) and DVAP (6. 44cipy, O. 053 rrm)l) 4added sequentially and 5
stirred under Ar for 2 hrs. Sat
t he aqueous extracted with D@V ii he organi ¢ | ayers were conbi ned,
passed through a hydrophob.i_cg]ri ; ptxated in vacuo to give a crude
pal e brown oil (496 ng). Fla silica; Flash 25M I|i near

[ il 1, 1-dinethyl ethyl

3- - - 10 . | , .
G- (5 (3 0Bl 0ol 0ol oviamie 155,71 300 177 9y EF APPQYH 255 2. onzas
epi ne2- camdﬂexWra\tae qdbian thl (44 18i ral, mat%emmal) dums) thediicksofl thedlask add kheHCl i n
di oxane (5 S e sol i(Hon was

CandltE o ZalMling > FoRBpl ool ho? Loy Rhis i SRR ety Sl B

eluted w mbth@le&beMﬂ]enwl}N@prmamntwm -methyibenyardite gRneparmtipal @1white

Ly e e

0. 281 rmnrtn)rmméramdatieimkultmgeilarl{ thiee solatmrﬂmed at F?&&‘tﬂ o 48 ntin. AlYObrCnfide 10 mn

inth 1 Th t di | ut th DCM ( dded t

sox 3 car 1Bk P oMGater SEERoRivek Fesrhiine Brofe feoume ol i 1

0.5 Mﬂ\lFBsontloNEsﬂlHBd(faﬂﬁ@ntlm at i78n°G.n Wk Gtfag)a(3es an) oraregdedithe (nﬁYtung) 20

R di f VDAP th t i

wat or NoCRHOREAP S Rd Tl et B pidbtioid Htbicks MBSt BRI | dge

(1g) and Este@ xwi2h mip@idn thieecoprbirbuicrgariss elasihetwith 1bhné) (ZB0MnNHBriech  MeOH,

iogcg,nﬁnrgt @Qﬂ%%g‘ﬂ\é%@ua?nggﬁovcen ra?éde%rva]::lljcl) 8 éi\;ela %ru%%)reg oﬁ_’(122§ 85 IT%isn\)ve)q(é[ ure of

chl or o- 4-fefibsoe¢din BCNY@20xv) phdraglipd 1o 2, pte-ocadsatmabre)- gol)md pBsillch(d et r ahydr
2H : ,

25be hzefl i 5.1 Eeapn M BIACEherenR (138209 LRI P S5 Bheny 1 - 1,

2, 4- oxadfractiag®l -ghvgl) al, Bald, Seaeye a dvjid r B-(RbhieB- 1b_\¢1)12{(15¢3 -phloro-2f(y4 | aceti c
o), 7. o pHETOS e £ gyda e bRt 108 o) Ao gl 9 |
sept), 4. %AiddH'H NMR HRBMEZHCDOL,) §)8,263123d), 324 (1H, d§5 81@5 (12+1ddy)7.79L. 77 (2H,
fohné 258&%N@H5946 b3, GO () Mol T, B 0RAR T NEYh (1B dyS 874707
25  (1H, sept), 3.40 (2H, t), 2.47 (2H, qd), 1.45 (6H, d); MS (ES) C2H»PCIN;O, requires
393; found 394 [M+H]".

Preparation 23
30  3-[2-(Aminomethyl)-6-(5-{3-chloro-4-[(1-methylethyl)oxy] phenyl}-1,2,4-
oxadiazol-3-yl)phenyl]-1-propanol
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Preparation 25 8-(Methyl oxy)-3, 4-di hydro-1, 4- benzoxazepi n-5(2H)-one DI AD
(32.1 M, 165 mml) was added dropw se over 15 mns to a stirred,

i ce- cool esto=odusiTa of net hyl 2-hydroxy- 4- (et hyl oxy) berzoatreoodd47968 g, 150
mol ), 1,1- dinethylethyl (2-hydroxyethyl)carbamate (27.3 g, 150 mmol ) and
tri phenyl phosphine 5 (43.3 90,5165 mmol) in THF (450 ml) then stirred and

allowed to warmto roomtenpera e omer\l 2 hours., The reaction m xture was
evaporated to give 129.9g of @ @ yel |fow |(? Trifluoroacetic acid (60
m, 779 mmol) in dichloro ane 356~ were added and the reaction

left at roomtenperature for \65 hours t he eyapdfated to dryness. The
resul tant resi due was di ssolved in 500nm ot  ether and 10 extracted with 2M

HCl (200 X L [ I 0Onmil of
et heE thgﬁhrgo g%o%%%)em a?c?i:qg(g’ %F%nwn@ ‘%4%5‘%%%[@5@8%@ hﬁﬁowﬁﬁeﬁbﬁgture

basi fi ed WﬁW@dW@'dﬁV'Qﬁﬂ”ﬁ%V'&de@pWWf‘ 23828 2997 mmed. in BYeM ét2pani cs

were sepanflipdeRdatt |7§ @Wbﬁé&r,&ﬂ%n @5"(5%5%‘%?@' fhe d¥dmieinddePAc and
t he combi ned organics d (nmagnesi um sul phat e nd evaporated to give

21. 1g of ¥Z 78 el %\h)dﬁs SWF‘I‘?BG Pn apddh %PE%‘@PVS@ t'Pﬂ OI.Z@’I‘QJ\'é%U(‘tﬁBb 3 ) and

stirred apehddedd Bp&fie’ §oerdr éé%ﬁl&n%@%sﬁ%@%z@h&%eﬁ%sF%U\ﬁtbiﬁécﬁgﬁbé(nJ | 'ash
chr omat ogr aphy el utlng wth Ac to (gl ve the title conmpound (8.61g) as a

whi t e sol Pal.thyBA[ Baybles tquahdiie safian: @9 migsachly JRa seylon Nepallowebiepar at i on

26 8- Hy dpawy tooRFLALBY AL, @ne% &n@@ﬂ?&é@mcﬂo% H)ea‘?u%aque@el‘iﬂv%&‘!”ﬁlsof
8- (et hyl oxy) - 3, 4- di hydr o- benzoxazeR/lﬁn Sé%m-one (Préparation 25) (7.98

g, 41.3 nied fedissqlvag it é'b(rﬂflﬁ Uy, BB Beonyoliesided (¢GARE: and 25

heat e at gdkl&futibR), ahd8eIESIutidNEtrdang mee&tﬂsorns féhdttllrlérﬁat\/\ﬁﬁ°@‘?&@)lﬁr§t ed and
azeotroped twce w'th 150mL of ethanol to giv he title corrpound (8.66Q)

li ght broliif &adtien \N)I‘ﬁScPPQA% Qe vﬁhﬁﬂdhﬂ'\"p%ﬁqepp%aﬁ@'oﬁ S0 () adgrPONS
requires da{@oudipHOARRE8§ad &bltion P AR ERRIRLI t81RtiR4t RT for 18 hrs. The solution

was passed directly down an SCX-2 column (50 g), washing with MeOH. The
product was eluted with 0.56M NH; in MeOH; concentration in vacuo gave an orange
15 foam 3-[2-(aminomethyl)-6-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol
-3-yl)phenyl]-1-propanol (2.73 g, 3.95 mmol, 18.9 % yield). '"H NMR (400 MHz,
CDCls) 6 (inter alia) 8.23 (1H, d), 8.05 (1H, dd), 7.86 (1H, d), 7.46 (1H, d), 7.34 (1H,
t), 7.06 (1H, d), 4.72 (1H, sept), 4.03 (2H, s), 3.47 (2H, t), 3.27 (2H, t), 1.78 (2H,
quin), 1.45 (6H, d); MS (ES) C,1H24*CIN;O3 requires 401; found 402 [M+H]".
20
Preparation 24
1,1-Dimethylethyl [6-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-
3-yl)-1,3,4,5-tetrahydro-2H-2-benzazepin-2-ylJacetate

4@%\{” N}ﬂ}\_

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

30 passed down an SCX-2 cartridge (10 g), washing with MeOH. The product was
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WO 2009/ 080725PCT/ EP2008/ 067965

8-[ (Phenyl net hyl ) oxy] - 3, 4-di hydr o- 1, 4- benzoxazepi n-5(2Mone NH A m xture of
8- hydr oxyw®,2de9dishiedr o- 1, 4- benzoxazepi n- 5( 2H) - one ( Pr epaPatiEer002057968. 66 g,
48.3 mol ), benzyl bromde (6.32 m, 53.2 mml) and pot assium carbonate 5

20. 04 g, t d

gours 3 Utggow %"\éla'\ﬁ(}| 0 M (d)n%cute 'Oﬁ I rr an}d aq% 8?@85 Oﬁq &?d( g;ch)
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[ MtH- 56] tadded to an SCX-3 cartridge (10 g) and washed with MeOH. The product was eluted
with 0.5 M NH; in MeOH; concentration in vacuo gave an orange oil (57 mg).
20  Reverse-phase mass-directed auto-purification (MDAP) gave the product in a water-
MeCN solution. The desired fractions were added to an SCX-3 cartridge (1g) and
washed with MeOH. The product was eluted with 0.5 M NH; in MeOH; concentration
in vacuo gave a clear film (21.4 mg) a 5:2 ratio mixture of 1,1-dimethylethyl [6-(5-{3-
chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1,3,4,5-tetrahydro-2H-2-
25 benzazepin-2-yllacetate and  [6-(5-{3-chloro-4-[(1-methylethyl)oxylphenyl}-1,2,4-
oxadiazol-3-yl)-1,3,4,5-tetrahydro-2H-2-benzazepin-2-yllacetic acid. Major
component: '"H NMR (400 MHz, CDCl;) § 8.22 (1H, d), 8.05 (1H, dd), 7.68 (1H, d),
7.26 (1H, d), 7.25 (1H, 1), 7.06 (1H, d), 4.72 (1H, sept), 4.14 (2H, s), 3.28 (2H, br s),
3.23 (2H, t), 3.16 (2H, s), 1.77 (2H, m), 1.47 (9H, s), 1.43 (6H, d); MS (ES)
30  CxHx*CIN3O, requires 497; found 498 [M+H]".

Preparation 25
8-(Methyloxy)-3,4-dihydro-1,4-benzoxazepin-5(2H)-one
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Preparation 30 101, 1- D net hyl et hyl

8- hydr oxy- 2, 3-di hydr o- 1, 4- benzoxazepi ne- 4( 5H) - car boxyl at e 1,1

- D net hylwohgesdspzphenyl et hyl ) oxy] - 2, 3- di hydr o- 1, 4- benroxare@isne?9dg S5H) -
carboxylate (Preparation 29) (7.35 g, 20.68 muol) in a m xture of THF (40
m) and EtOH (40 m) was hydrogenated w th 10% pal | adi um on carbon (0.735

g, 6.91 mmol) 15for 18 hours t ¥ e nd evaporated to give the title
conmpound (5.49g) as a white solid. ES) £141-1191\104 requires 265;
found 166 [ MtH 100]. Preparation 31 N

1,1-Dinethyl ethyl 8-{[(trifluoronethyl)s fgnyl | oxy}-2, 3-di hydro-1, 4-
20benzoxazepi ne- 4(5H) - carboxyl ate TF, 0=r0 Trifl uoronet hanesul foni c
anhydri deDIpaD 23231 ml,,165. n4f98|) mmla)jdwar@dm@(b\xee 18Mih€ @ & 8tired] icptadiédn of

car boxy! a4 ERr EhapeitToh TANPR G- e s A temiet B A p0; A (hThi ) and
stirred fdimethylethyl (2-hydroxyethyl)carbamate (27.3 g, 150 mmol) and triphenylphosphine
5 (43.3 g, 165 mmol) in THF (450 ml) then stirred and allowed to warm to room
temperature over 2 hours. The reaction mixture was evaporated to give 129.9g of a
viscous yellow oil. Trifluoroacetic acid (60 ml, 779 mmol) in dichloromethane (DCM)
(350 ml) were added and the reaction left at room temperature for 65 hours then
evaporated to dryness. The resultant residue was dissolved in 500ml of ether and
10  extracted with 2M HCI (200ml and 2x75ml). Combined acid extracts were washed
with 200ml of ether then 500g of ice added along with 250ml of EtOAc and the
mixture basified with 50% sodium hydroxide with vigorous stirring. The organics were
separated and the aqueous further extracted with 4x75ml of EtOAc and the
combined organics dried (magnesium sulphate) and evaporated to give 21.1g of a
15  yellow oil. The oil was dissolved in toluene (350 ml) and stirred and refluxed for 24
hours then evaporated and purified by flash chromatography eluting with EtOAc to
give the title compound (8.61g) as a white solid. MS (ES) C4oH1{NO; requires 193;
found 194 [M+H]".

20 Preparation 26

8-Hydroxy-3,4-dihydro-1,4-benzoxazepin-5(2H)-one

HO 03
N
H

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

30 Preparation 27
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25 one hour. The reaction m xture was evaporated, dissolved in 40nml of

Et 0OAc and washed with 20nl of 2M HCl and 20nml of saturated sodi um

bi car bonawve 2véaisotsi ed ( magnesi um sul phat e) and evapor atreu/HPeoogiov™es he
title conpound (399nys) as a yellow gum WMsS (ES) C15H18F3NO6S requires 397;

f ound 298 FH- 10 p eth I

8- cyano- 2, WQ"H\}'H} L)il)%yﬁ)ghcf;‘%‘%&ggop;l%gbe&zg?gﬁze %@llb eye 5 NC A mxture of
1, 1-di rrethyl ethyl 8-{[(trifluoronethyl)su f/oq%l]oxy} 2, 3-di hydro-1, 4-
benzoxazepi ne- 4(5H) - car boxyl aar at{ on 81) (0.397 g, 0.999 mml),
zinc cyanide (0.176 g, 1.499 D AL

tetraki s(tri phenyl phosphi ne) pal I adi un{ 0.M15 g, 0.100 mml) in DVF (4

m) was stirred and heated at 80 C for 2 hours then 10 cool ed and dil uted
wi t h Et 0A8, mixtitrer of( ammrowf/-?)eﬂa@ihydraﬁm b rezoma Zegini- 6(2vv&©hed(%mdna®nzeﬁil of

\(,:\ﬁf' g:mt og¢ %éhé/mﬁﬁﬁ &Wﬁaﬁ%ﬁﬁ%ﬁﬁé | sogig%arﬁée] ébtfakﬁgmbéé{ tgc{nI%e conpound

(198ngs) @6.04 sgd#ﬁvﬁmojhindIDMEt(%ﬂ tnil)smjs Hiredianpd HG’Ste(dEﬁ)BOCGJB‘HiBNmH@STh&aqw res
274; foun 7 ] 5 '
171" ot e PRt ek FROAGHERS 30, f epohy ang e payeous
benzoxaze@(tmmd(ﬁlﬂﬁ EtAb G2ybat )e QdBiined organics were washed with 3x100ml of

water, dried (magnesium sulphate), evaporated, triturated with ether and filtered off

to give the title compound (8.39g) as a white solid. MS (ES) C+sH4sNO3 requires 269;

10  found 270 [M+H]".

Preparation 28

8-[(Phenylmethyl)oxy]-2,3,4,5-tetrahydro-1,4-benzoxazepine

15 1M Lithium aluminium hydride (62.4 ml, 62.4 mmol) in THF was added under argon
to a stirred solution of 8-[(phenylmethyl)oxy]-3,4-dihydro-1,4-benzoxazepin-5(2H)-
one (Preparation 27) (8.39 g, 31.2 mmol) in THF (150 ml) with ice bath cooling over 5
minutes. The resulting solution was heated with stirring at 60 °C for 3 hours. The
reaction was cooled and carefully quenched by slow addition with ice cooling of

20  150ml of 2M sodium hydroxide followed by 150ml of EtOAc. The organics were
separated and aqueous extracted with 100ml of EtOAc. The combined organic
extracts were dried (magnesium sulphate) and evaporated to give the title compound
(7.539) as a light coloured oil. MS (ES) C4sH17,NO, requires 255; found 256 [M+H]".

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

Oy

carboxylate
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20A m xture of 1,1-dinethylethyl 8-cyano-2, 3-di hydro-1, 4- benzoxazepi ne
4(5H) - carboxylate (Preparation 32) (0.195 g, 0.711 mmol ), hydroxyl am ne
hydr ochl owodeo®@o99 g, 1.422 mmol) and sodi um bi car bonaCe/FPR00RDE79¢g5 3. 55
mmol) in ethanol (5 m) was stirred and heated at 60 C for 3 hours. The

reaction gixtur o e vapor.at e nd_dj ssol i.n_Et 0Ac/wat.er (40ml
of each, gagﬁé&vgrér%a% %édﬁ@fsa\ﬁ% Eg{’%"g t%ragS%Fc%” Stltggéoh(aﬂg'bn @ﬁ)ﬁx Fsul phat e)
and evapo2 afeiitetrahgirod 4-benzoxsiepireo(fpepmatidr22OnGHR @s2%5 wnolginsDCMI. VB
g_E? chrlrg {_ﬁ éﬁ'ﬁ%ﬁyén%qléééteést r%%r7ﬁ. tgrr?ger}gtu§e0§or[ %— I#i%utgrs.ee%r? tthé) r}ea?’c%on was

8: (5-{ 3- cdrapprated {o drynedsharidepurifipd by |flakie ciibmalogtaghyoslathgawith 3%y E)OAL 3- di hydr

0-1, 4-benzoxazepi ne; 4(5H) - ¢ l,ate. A i xtur f 1.1-dinethylethyl

5 Ryt ox) S RO ACT L 1 P E0AR i sp el B Sul ot Hil o it
benzoxaz eipo-hexaheb)d filterdbxf tapse (7R3 Tpairatiicosolid IVS((ES) To1HysNO, ©8direarol ) ,
3-chl or 044 - methyl yl)oxy] benzoic acid (Preparation 6) (0.136 g, 0.634
nmol ), E@%#%@é[ﬁ%n'fﬁml) and HOBT (0.107 g, 0.698 mmol) DVF (4 m)
was stirred at roomtenperature for 20 mnutes then heated at 100 C for 17
hour s. Thlgr QPAtF&% édaacti on mxture was diluted with EtOAc/water (40nl of
each) and—t‘-%e—m-ga-m cs 10 collected, dried (magnesium sul phate),

evapotOat eti1&ichephylethykb8-hggirdxye?, dgithysiro dndrbengaqakgpine-4(5 H)-&arbdxylateo- hexane
to give the title conpound (1702rrgs) as_a white solid. M5 (ES)

025H2835CI N305 requires 485; o 6 \NM+H] ; C25H2831CI N305 requires 487;
found 488 [ M+H|t 15Preparation t hy
3113-(5-(3-chl oro-41(1- net hyl et hypox enyl | -1, 2, 4-oxadi azol - 3-y1) - 2, 3-
di hydr o- 1, 4- benzoxazepi n-4(5H) -yl | pr opanpat --N A m xture of

8- (5-{3-chl oro-4-[ (1-met hyl et hypoxy] phefly11£ ™, 2, 4- oxadi azol - 3-y1) -

1,1-Dimethylethyl 8-[(phenylmethyl)oxy]-2,3-dihydro-1,4-benzoxazepine-4(5H)-
carboxylate (Preparation 29) (7.35 g, 20.68 mmol) in a mixture of THF (40 ml) and
EtOH (40 ml) was hydrogenated with 10% palladium on carbon (0.735 g, 6.91 mmol)

15  for 18 hours then filtered and evaporated to give the title compound (5.49g) as a
white solid. MS (ES) C14HoNO, requires 265; found 166 [M+H-100]".

Preparation 31
1,1-Dimethylethyl 8-{[(trifluoromethyl)sulfonyl]Joxy}-2,3-dihydro-1,4-

20 benzoxazepine-4(5H)-carboxylate
F3
0=8=0
I

O 3
\@/N
%0
N
Trifluoromethanesulfonic anhydride (0.253 ml, 1.498 mmol) was added to an ice
cooled solution of 1,1-dimethylethyl 8-hydroxy-2,3-dihydro-1,4-benzoxazepine-4(5H)-
carboxylate (Preparation 30) (0.265 g, 0.999 mmol) in pyridine (4 ml) and stirred for
25 one hour. The reaction mixture was evaporated, dissolved in 40ml of EtOAc and
washed with 20ml of 2M HCI and 20ml of saturated sodium bicarbonate then dried

(magnesium sulphate) and evaporated to give the title compound (399mgs) as a
yellow gum. MS (ES) C4sH1sF3NOgS requires 397; found 298 [M+H-100]".
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20 2, 3,4,5-tetrahydro-1, 4- benzoxazepi ne (Exanple 13) (0.036 g, 0.199 nmmol),
et hyl 3- bronopropanoate (0.084 g, 0.199 nmmol) and DI PEA (0.097 m, 0.557
nmol ) waswetznewmse72and heated at 80 C for 4 hours when aPrPCuwmPh@s/opmesi on of
et hyl 3- bronopropanoate (0.084 g, 0.199 mml) and DI PEA (0.097 m, 0.557
mmol ) were added and heated overni ght when a further portion of ethyl

3- bronopropanoate 25 (0.084 g, 0.199 mmol) and DI PEA (0.097 m, 0.557 nmol)
were addeBrepachtieed2d for 3 nore hours when all starting material gone. The

cool ed react n [ A e ch) and the
or gani cs ﬁﬁldeﬁ] r:':‘}a%tthgm u s%'ﬁt#ﬁ%%&?mmﬁe’&}eorg{(g{?mg'%ned&ggﬁ% y!)a?gf | ash
chromat ography eluting with 1:1 EtOAc/iso-hexane to give the t|tIe
conmpound (90ngys) as a col ourl ess umo M5 (ES) C25H2835CI N305 requires 485;
found 486 [ MtH 4. Preparati on" Ft hy

4113-(5-(3-chloro-41(1- et hyl et y]p enyll-1, 2, 4- oxadi azol - 3-y1) -2, 3-
di hydro-1, 4- benzoxazepi n- 4(5H) -yl Am xt ure of

8- (5-{3-chloro-4-[(1-net hyl et hypoxy] phe 2, 4- oxadi azol - 3-y1) -

2,3, 4,5-tetrahydro- 1, 4- benzoxazepi ne (EXa 13) (0.127 g, 0.3 mol),

Dl PEA*10 (0.052 m, 0.300 nmmol) and ethyl 4-bronobutanoate (0.059 g, 0.300
mol ) i n Acetignie rofl el, Q@imﬂtblylwasl si-{[ttrifpremethilgsuifenlilaxy}7203-Gihlydio- 15— hour s.
The cool did n 0igdgE I (30m
of each) egergg%bg@ 4[’;1(?“ (33} rg mag ('m%tﬁa?%,oﬁmégﬁl(gﬁgl{ § eg\f%,g Fg?@?) and
purified wnfdlea@ﬁlwm ohﬁQ%gmqihyn@Itejtakh;gtrlph\&ﬂylpho&phﬁnfi)l@@}’adw(ﬁ)aﬁhh@ to give

Fequi r es g0y el SOBMIAL F Rl 3ALEmuTREIA R oG o (et 00
et hy | 1013- ¢®lgd3anh diluted ovith- EtOAomeatar {A0miojmel)] and the organic washed with
oxadi azol S%Dﬁgr)oizwgfeﬂ' éWeQIr Gﬁggn%'smﬁpzsﬂmﬁgt%?,' &a%%gfgd %lnhaﬁﬁki% eoy flash

phenyl }-1
chromatography eluting with 1:4 EtOAc/iso-hexane to give the title compound

(198mgs) as a gum which crystallised slowly. MS (ES) CysH1sN2O3 requires 274;
found 175 [M+H-100]".
15

Preparation 33

1,1-Dimethylethyl 8-[(hydroxyamino)(imino)methyl]-2,3-dihydro-1,4-

benzoxazepine-4(5H)-carboxylate

ce
<

20 A mixture of 1,1-dimethylethyl 8-cyano-2,3-dihydro-1,4-benzoxazepine-4(5H)-
carboxylate (Preparation 32) (0.195 g, 0.711 mmol), hydroxylamine hydrochloride
(0.099 g, 1.422 mmol) and sodium bicarbonate (0.299 g, 3.55 mmol) in ethanol (5 ml)
was stirred and heated at 60 °C for 3 hours. The reaction mixture was cooled,
evaporated and dissolved in EtOAc/water (40ml of each, some warming needed) and

25 the organics dried (magnesium sulphate) and evaporated to give the title compound
(210mgs) as a white solid. MS (ES) C1sH,1N3O,4 requires 307; found 308 [M+H]".

Preparation 34
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A m xture of 8-(5-{3-chloro-4-[(1-nethylethypoxy] phenyll-1

, 2, 4- oxadi azol -3-yl1)- 2,3,4,5-tetrahydro-1, 4- benzoxazepi ne (Exanple 13)
(0.127 g,wO0.28®oso1e8l ), 1, 1- di et hyl et hyl bronpacetate @OTEPZ008/06¥68501
mmol ) and DI PEA (0.210 m, 1.203 nmol) in acetonitrile (5 mM) was stirred

and heate [ § s diluted
and, et of imingabih, E1F oA IR TR A ALh Al

sul phat e)3-yE)*2a3}dr‘rqde@I-1adntiemn(aiemde-mﬁﬁ)l-mhoxyhatenat ography el uti ng with 1:2
Et OAc/ i so- hexane to give the title corrpound (130ngs) as a col ourless gum
M5 (ES) C26H3035C1LN305 rqu.,u<re 499, ound 500 [ MtH . Preparation 38 1

- Met hyl et hyl 4-[(1-net hyl et hs 3 romet hyl) benzoate 5A m xture
of 4-hydroxy-3-(trifluoronethy))benzoi |d (2.5 g, 12.1 mmol ), 2-

i odopropane (2.42 m, 24.3 mol) and pot asST Umecar bonat e (3.35 g, 24.3
mmol) in N, N -di rrethylforrramde (200 M) was?d ea\’ed at 70 Cfor 4 hrs. The
reaction mxture was partially concentrated in vacuo and the residue
partiti onﬂg nibetinse eof Et@éimetﬁlyf@h{]ﬁ B-[hydrosgarainof(ibSifoethyted)3-aihydivgt, ﬁo][re ]
aqueoys sodi um roxide. . 10 racted wit urt her
ronc & 2 ErebE P eater o S RREPERDER o) R o Bon B PG il Bonon ¢
frit phgs@[(stmp@thﬁémyl)owlménz@am (Ritepdraition \G3C U0.136 @i 9.634 hemohud®Q it I e
compoun W_Oi

(T dah . B5rBes Brig o Anisiot, dgp? & eobimmd SHIELFY 48 MPed it Copre )
1.32 (12Hood1) ter’rikﬁ;ré?mezpr@r at)lmunufég then heated at 100 °C for 17 hours. The cooled
4-1(1-Meth Ieth flugr h cid . 20To,a m xt.ure of
Tt hy | SR PR e ey B AR AaF shetaky Lo BE ot B par at  on
38) (B 630cﬂlecté& Ejriéﬂbl(magmeﬁldﬂasmbhz(téDOevrép)orms add e durifigde ys bidakieum
hydrOX|d 125 I e reaction o reflux for
e TretaRaBarenkdy Torar s Ee B i e 6 B el RH e ] oned
bet ween Emmt&sc(najomsmz;s) angH WRCINEO{ rEqlired J85anmlinacisdi [Mi+edl ; @,4H) aCiNeOLS

hydrochl ofi ¢ acid. (The 4sg e

15  Preparation 35
Ethyl 3-[8-(5-{3-chloro-4-[(1-methylethyl)oxy]lphenyl}-1,2,4-0xadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yl]propanoate

e

A  mixture of 8-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-
20  2,3,4,5-tetrahydro-1,4-benzoxazepine (Example 13) (0.036 g, 0.199 mmol), ethyl 3-
bromopropanoate (0.084 g, 0.199 mmol) and DIPEA (0.097 ml, 0.557 mmol) was
stired and heated at 80 °C for 4 hours when a further portion of ethyl 3-
bromopropanoate (0.084 g, 0.199 mmol) and DIPEA (0.097 ml, 0.557 mmol) were
added and heated overnight when a further portion of ethyl 3-bromopropanoate
25 (0.084 g, 0.199 mmol) and DIPEA (0.097 ml, 0.557 mmol) were added and heated

for 3 more hours when all starting material gone. The cooled reaction mixture was

CO,Et

diluted with EtOAc/water (30ml of each) and the organics dried (magnesium

sulphate), evaporated and purified by flash chromatography eluting with 1:1
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25 aqueous | ayer was extracted further wwth EtOAc (100 m) and the conbi ned
organic |layers dried and concentrated in vacuo to give the title conpound
as a yel Ilwar2e@lasar262. 689, 10.8 mmol ). MS (ES-): Cl1H11F203/Rreqpsios™ss 248;
found 247 [MH . Preparation 40 302-(Trifluoronethyl)-4-biphenyl carboxylic

id Th [ l.jit .i,nto 4 ' f th t h
' each: AL LB oMb S Sdmbruttreifed At RopPhide T S TERR 5, ° "
16. 00 MDC)sH P00 hequines ¢ 8acbdnd 88@M4H]".32. 0 Mol ) and pot assi um car bonat e
(6.63 g, 48.0 mol) in DMV (64 5 m) was added pal | adi um

tetraki stri phenyl phosphi ne(0) (1.849 g, 1.600 nmmol). Each reaction was
heat ed i nPtelparatiagr3Brave at 150 C for 30 m nutes. The conbi ned reaction

m Xt ures f] red thro i r h Lth Et e sol vent

rermve5§ i%ﬁ'&gcu‘{dté' '{2'crhelél'irod%g(q\k’gghgge%wiqxgm@ierﬁgt'%’éﬁoéd%%I'?[lg’g)@ﬁ’ 1) and

wat er ( 10dihgtijo-teebenzexarepimA(GH)tytlbatanmabeed Wi t h sodi um bi car bonat e

solution (100 mM). 10 The prgani c phase was dried (MgSO4), filtered and

t he sol vent renoved in vac,k%. e pripwn oil was triturated with DCM and

filtered to give a pale yel ol N, 037

(trifluoronethyl)-4-bi phenyl cdr boxam 2. g) which was used w t hout

further purification. To 2-(trifl uoronethy 5“ bi phenyl car boxam de (2 g,

7.54 mmol) in ethanol (80 m) was added pot assi uszhydroxi de (4.23 g, 75

rr!mlt) andA\A/amturan?oft Psémj{g-bhnbﬁ)-q(im@tg I8y DXy eﬁylf-¢{2_,4t]-_8xddﬁé(;zol-ﬁjt?9- reactz)tcivI on

m xt ure concentrated in vacug an resi due_partitione ween

(100" 1) "SR SR A S ToboAEP SR ol GEHTRe - Ee01 86l AB0) Aoy | e

§ EydrmogO(r@i.aszzJI Fnil,: O.Bgﬁsrﬂrr@?p@rﬁcﬁteﬁfy) @mn][obata?_@étéemQageg{)\ﬁe;bgi mtm/cﬂ)cupHot 0 give
e crude product. romat.ographic purifi ion_usin e Bi otage Hori zon,

reverse p?f%é@'tﬂﬁr(?rm'ﬂ&’é‘,s Sgfr ?Eﬂ; hg@t%@t%)ﬁé@q ?%H%fse he god i titl e

20conpoungixafre aWhsOdifutathad  disedlvsl OO A atel @dnl (FESagh) 4rAtnBRs§anicL£qui res

266; found 26 M 1- 1] Preparation 41 .
S i ot Ao RaSNESHRy B RUPPaTAIHof T AT Y Mashs chemaleg/aphy. apt 3.
25benzazeglitiy wittan BoxEybAE/Ro-hexane to give the title compound (106mgs) as a

15  colourless gum. MS (ES) C6H30>°CIN;O5 requires 499; found 500 [M+H]".

Preparation 37
1,1-Dimethylethyl [8-(5-{3-chloro-4-[(1-methylethyl)oxy] phenyi}-1,2,4-
oxadiazol-3-yl)-2,3-dihydro-1,4-benzoxazepin-4(5H)-yl]acetate

. A

A  mixture of 8-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-
2,3,4,5-tetrahydro-1,4-benzoxazepine (Example 13) (0.127 g, 0.301 mmol), 1,1-
dimethylethyl bromoacetate (0.117 g, 0.601 mmol) and DIPEA (0.210 ml, 1.203
mmol) in acetonitrile (5 ml) was stirred and heated at 70 °C for one hour. The cooled

25  reaction mixture was diluted with EtOAc/water (30ml of each) and the organics dried
(magnesium sulphate), evaporated and purified by flash chromatography eluting with
1:2 EtOAc/iso-hexane to give the title compound (130mgs) as a colourless gum. MS
(ES) CsH30>°CIN,O5 requires 499; found 500 [M+H]".
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A suspension of 1, 1-dinethyl ethyl

7-cyano-1, 2, 4, 5-tetrahydro- 3H 3- benzazepi ne- 3- carboxyl ate (may be prepared
as descriweaoiwsvie2002040471) (5 g, 18.36 mmol ), hydr oxPCampr@s/067965
hydrochl oride (2.55 g, 36.7 mol) and sodi um bi carbonate (7.71 g, 92 30
mol ) in lglgehanq 5850 M) was heated at 50C overnight. Further

hydr oxyl M‘M"Uchl oride (0.638 g, 9.18 mml) was added to the reaction
m xt ur e ahietiedeihyly44¢1-methybethyl)oyd3-(trifludiomeiingd) bematateon m xt ure was
allowed to cool and the solid filtered off, the solution was concentrated
in vacuo to yield the title conpound as a mhite solid (5.77 g, 17.01 mol,
93 %yield). 6H (d6DVBO, 400 M—|z) ‘ ( 7.52- 7.37 (2H, m, 7.14
(1H, d), 5.77 (2H, br s), 3.50- 3 91 2.80(4H, m, 1.41 (9H, s).
M5 (ES): C16H23N303 requires 305 Ffund 3@ I\/H—I]+ 5 Preparation 42

1, 1- Di net hyl et hyl

7- (5- {s3- cAl ﬁh")@né b{J¢rﬁwr&wtytthmmdméﬂﬂp%aﬁ%mlaad4grzos<a@l azal Ziwd),-2- 2,4, 5-te
t rahydr o- 3H 3- enzazezgl ne- 3- car boxyl a sol ut| on of

Y o o et ana BTk A M PalaP T PR (0 8244 008D i 6. 55
mrol ) i n PM=dwAsth ARABEMIAEBR00 ImbORad hedtedOat®l°L R BRC (The3&hction 7- 20

mml ), the resul tant sol utlon was stirred under argon for 10 m ns at room
tenp. 1, 1m'XH-Ir?ré‘Y5f§yP%'ft'ﬁW concentrated in vacuo and the residue partitioned between

7- Rhy dr oxg@fdedshi 4{%%&@/'(]501%’) &@alhﬁbr@ﬂi@é?é’dﬂs%ﬁwfﬁ?@t@klﬂ@3 car boxy
en

| at e Pre aration %9] ded to the reaction 15

m xtu %@O%PU%?E‘O‘H%%EQQEF%W'”B éh%rv%tﬂﬁcg(ﬁtx 10P8l) gBf thengonired enpved
in vacuo @\@Qm& haclichs! dHea (AYdFssHobRIfrit Phagt Qalto ahd RYA¢dntrattldi ifWablo Bi ot age
Hori zon, reverse phase cartridge, eluting 100/oaceton|trlle in water. The

product clorftive Hengude e PQmBOL(”lda%&ta35*”%@\43(%6&«33{1@[7@8 i AHUedNS®o vyi el d

he titl | 9 6H
Eng}vIsB e4%gwm%glf1@%ﬁ M?HSC%)@H (%215%3{1@'_'2%‘)dg1mh8§gp%%9¥?glﬁm . 7.45

(1H, d), sertet).(1394 (1dhl; d)4. 89 (1H, sept), 3.50 (4H, br.$), 2.96 (4H, br.$),
1.41 {PH, s), 1.36 (6H, d). M5 (ES): C26H3035CI N304 requires 483; found 384
[ MtH-100] +. Preparation 43 251,1 -Di nethyl ethyl-7-(5-{3 -cyano-4-[(1

- met hy| et Bigparationddny1}-1, 2, 4-oxad i azol -
3-y1) - 1, 24 f(1méRl @91 §k‘trﬁfd?>‘?9ﬁ1@ﬂ?yﬁb‘b@ﬁz§c%foboxy| ate

o)
— OH
F.C

20 To a mixture of 1-methylethyl 4-[(1-methylethyl)oxy]-3-(trifluoromethyl)benzoate
(Preparation 38) (3.63 g, 12.5 mmol) in ethanol (100 ml) was added aqueous sodium
hydroxide (12.5 M, 10.0 ml, 125 mmol) and the reaction heated to reflux for 3 hrs.
The mixture was concentrated in vacuo and the residue partitioned between EtOAc
(100 ml) and water (100 ml) and acidified with aqueous hydrochloric acid. The

25 aqueous layer was extracted further with EtOAc (100 ml) and the combined organic
layers dried and concentrated in vacuo to give the title compound as a yellow solid
(2.68 g, 10.8 mmol). MS (ES-): Cy{H1F3QO3 requires 248; found 247 [M-H"].

Preparation 40

30  2-(Trifluoromethyl)-4-biphenylcarboxylic acid
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NC -------- rN, 3-Cyano-4-[(1-nethylethypoxy]benzoic acid (can be prepared
as described in W2005/58848) (687 ny, 3.63 mmol), HOBT (539 ng, 3.99 nmol)
and EDC (W6208097253. 99 Mol ) were stirred in DVF (30 nipLTmPd@s/oarsgdbn f or
20 minutes. 1,1- dinethylethyl

7- Rhydr oxyam no) (i m no) net hyl ]-1, 2
3-carboxyl ate (Preparation 41)
m xture stirred at roomtenpera ) Jpefore it was heated to 80 C
for 20 h. The reaction m xture was tltloned bet ween Et OAc (80 nl) and
water (80 m) and the organic | ayer washed w th aqueous sodi um bi car bonate

and wat er Theficgon Wwa¥asplit |ﬁtd14' @sﬂng 8 (Méﬁeld@flme r@@é‘rﬂé sRBWn &Y apek-abed. The
residue was triturated wth nethanol glve tl e conpound as a white

solid (98TXHje © 4o oment- §t“f'l8>1<1m%t5¥i'k§r€’8@”' 'dﬁ)(“vgwj‘@ 0@ rS@Ok),lPherubbor@'%o (1H,
dd), 7. 88acﬁel 9@? . 0 rﬁm%#} aﬁé'ﬁoté&%m Earﬁéne{télrb GQ)g 4§ &%wbi')"h Dl)IF éefh 98 (1H,
sept et (4 m 6H, d).
10 Pr é)parrat )ivas aggled patlaohﬂm ﬁ%tf%wr'@@nvphwbwe Qi( @19 ﬂeﬂ ﬁQP @i"ﬂ‘}‘ )6%9]
-3-(trifl reg@t.dmwa?tﬁéﬁle)dpmemélr%ml@v?a\é atomi °c RZB0 mitrust TheZedmbndet r ahyd

ro- 3H 3- benzazepi ne- 3-car box

o VBBRG iy Hox Brreaitred i o oRe K A EE WEIQA BILarsevesh 30)
(744 ny, l%er)QedﬂnW{/aouoHcﬁ-E redidGe Was ﬁértﬁi@nm&me@ﬁ@t@%(((ﬁsﬂll)%d watd® ol )

wer e stlrredinDI\/F( m ) under argon for 20 mnutes.1 dlrrethlethyl 7-
Rhydr oxyatPASY 2Rt i) AreeRly phase waghed widh sqfiyay @C%'Pp@atﬁéﬁ@él%é Pemy. - car boxyl
ate (for eppii@bigRRicddnast W @ibd BMGED HNMtetedVBsd atdsslvartdembeedTinkabug. stirred

at room

etrz@ydro 3H 3- benzazepi ne-
3. 68 nmmol ) was added and the

The brown oil was triturated with DCM and filtered to give a pale yellow solid, 2-
(trifluoromethyl)-4-biphenylcarboxamide (2.47 g) which was used without further
purification. To 2-(trifluoromethyl)-4-biphenylcarboxamide (2 g, 7.54 mmol) in ethanol
(80 ml) was added potassium hydroxide (4.23 g, 75 mmol) and water and the mixture

15  heated to 90 °C for 18 hrs. The reaction mixture was concentrated in vacuo and the
residue partitioned between DCM (100 ml) and 2M HCI (100 ml). The organic phase
was isolated and dried (hydrophobic frit phase separator) and the solvent removed in
vacuo to give the crude product. Chromatographic purification using the Biotage
Horizon, reverse phase cartridge, eluting 5-100 % MeCN in water to give the title

20 compound as an off-white solid (960 mg). LCMS (ES-): Ci4HoF3O, requires 266;
found 265 [M-H']

Preparation 41

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

25 benzazepine-3-carboxylate

HZNYQCN%Z +

NOH
A suspension of 1,1-dimethylethyl 7-cyano-1,2,4,5-tetrahydro-3H-3-benzazepine-3-
carboxylate (may be prepared as described in W0O2002040471) (5 g, 18.36 mmol),
hydroxylamine hydrochloride (2.55 g, 36.7 mmol) and sodium bicarbonate (7.71 g, 92
30  mmol) in ethanol (250 ml) was heated at 50°C overnight. Further hydroxylamine
hydrochloride (0.638 g, 9.18 mmol) was added to the reaction mixture and heating at

50°C continued for 5h. The reaction mixture was allowed to cool and the solid filtered
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20 tenperature for 2 hrs before it was heated to 80 C for 20 hrs. The

reaction mxture was partitioned between Et 0OAc and water and the organic
| ayer waswedoswash72zagueous sodi um bi carbonate before it wa3/EPRO8M67965 t he
usual manner and evapor ated. The residue was purified by Bi ot age Hori zon,

heCtir PORAe SAIER S coeii Wb 3 el e flchbodad B MAle, 0% 1H
dd) 8, 3lsdiaifs 7)o 17 (BAmEbH.93%.y8Id). BHABLINSO, dot) ) Sa6 1k, <) 767 37 (1H
% 364( 23 7(5?(2@,6 §t1gt(1§ 5’)4g3?7 Buy 0530002m) % 610 0 My, iy, 4 A 98 S

301, 1- Di n@Hhy). at1BYEZ): {Ri-:NJ0siréduies BB foMhg 3d6 M+Henyl y1] - 1, 2, 4- oxadi azol - 3
-y1}- 5f1 2,4,5-tetra hyd ro-3H 3-benzazepi ne-3-ca rboxyl ate

2- (Tri*fl uoronet hyl ) - 4- bi phenyl carboxylic acid (Preparation 40) (284 ny,

1. 07 mmol PrepktRion(459 ny, 1.18 rrrml) and EDC (225 ng, 1.18 mmol) were

?E ::{rh;g(rj O;{}amwﬁﬁt‘hxt) ﬁ@‘?—ﬁ{,ﬂ?lggo- -[ 1Orrne Ien?hyl')Joxﬁpheﬁle} P‘ ZrEe}))r(]Xcllazowyl
1,2,4,5- tmynarwdsae&hhﬁdmamaﬁeﬁn@armmte (Preparation 41) (326 ny,
1.07 mml) was added and the mixture stirred roomterrperature for 2.5 h
before it was heated to 80 CJfor 16 h. The re ion mxture was partitioned
bet ween Et 0OAc (30 nl) and mtm/\w the organic | ayer washed with
aqueous sodi um bi carbonate ag it was dried (phase separator)
and evaporated. The 10 residue vvasN/tr rated with nethanol to gi ve t he
title co ound as a

bur | Titba By 28oifanar FohbRad U reabiedyiRenear SFRdBtepR s ol APER 2. 10006
?ggtDtl\)/glot rggg rﬁmoly\theMFtvaasgadd@demBm’r 103 §) EZOWQwQﬁH EDT (TR81Qy, b@(}(ﬂm ) dd?H
7.74 (1H, m&o')%desf“q%g?‘%ﬁ'onﬁi’gs stirgep “P(d%aig@ﬁ fornio m@(%% rgo’%ﬁe'(‘ﬁ

153. 02- 2. &&e(rﬂfféthyﬂrﬁ [(fﬂydﬂdxyéﬂlHO)(ﬁ‘)!mo)?diémﬁI ﬂ214%1te4r6hydibfm‘| 3- benzazeplne-

Hatﬁghi/gr E{O@l‘ﬂgn %‘iﬁ%h N3 )@( :({%1 hen was L e SRY B20e Tkl L2 45

15 mixture and the solution heated at 80°C overnlght. The solvent was removed in

vacuo and the residue dissolved in methanol for purification by Biotage Horizon,
reverse phase cartridge, eluting 5-100 % acetonitrile in water. The product containing
fractions (last 5) were concentrated in vacuo to yield the title compound as a yellow
oil (950 mg, 1.87 mmol, 29 % yield). 3H (deDMSO, 400 MHz): 8.19 (1H, d), 8.11 (1H,

20 dd), 7.83-7.89 (2H, m), 7.45 (1H, d), 7.37 (1H, d), 4.89 (1H, sept), 3.50 (4H, br.s),
2.96 (4H, br.s), 1.41 (9H, s), 1.36 (6H, d). MS (ES): CxHs*°CIN;O,4 requires 483;
found 384 [M+H-100]".

Preparation 43
25 1,1-Dimethylethyl-7-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-
3-y1)-1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate

X e

o

N

N Cj@YN @
Vi

O—~n

3-Cyano-4-[(1-methylethyl)oxy]benzoic acid (can be prepared as described in
WQ02005/58848) (687 mg, 3.63 mmol), HOBT (5639 mg, 3.99 mmol) and EDC (762
30 mg, 3.99 mmol) were stirred in DMF (30 ml) under argon for 20 minutes. 1,1-
dimethylethyl 7-[(hydroxyamino)(imino)methyl]-1,2,4,5-tetrahydro-3H-3-benzazepine-
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7-(5-{3-Chl oro-4-[(1-nethyl et hypoxy] pheny1}-1, 2, 4- oxadi azol - 3-y1)-2, 3, 4, 5-t
et rahydr olH 3- benzazepi ne hydrochl ori de (Exanple 17) (100 ng, 0.238 nmol),
et hyl br onoac@rmb®s(0. 043 m, 0.391 nmol) and cesi um carboree@s(047065 ny,
0.521 mmol) were stirred at roomterrperature in DM for 5 hours. The

vator (20 ot Rebaron AT A Y alSh el s N MRS g
car t r i dgestir@ddatyroamdtecpecaturer fat éch ibefove dueag begfteéltd 80h&C tfortZ()shco'ﬁpmund (77
). 811 Frgongiuls X bl cbiigeR ' Ops i GRG0 g 6 59 (11
sept), 4.@&dgafi2Hhyen)washéd \(/|ﬂ1-|aqséqus3sc£diDJrQQ)]ca(rbk}|iater)and 2vater Befoee BOgaEH, m),
1 erhnht e ebbr e B SRR A AT iR 0
simlar netdhdte tite epapatind s 4vhiiassolid (98 1emgp2LOY fnradl ). bgH NIARIS®r 4ar at i on
Structurey Name 19 2 #75 Neao Qi aq); 7.88 MR OSPS 785 (1H, dd), 7.56 (1H. d), 7.38

(1H, d), 4.98 (1H, septet), 3.53-3.47 (4H, m), 3.00-2.92 (4H, m), 1.41 (9H, s), 1.39

(6H, d).

10

Preparation 44

1,1-Dimethylethyl 7-{5-[4-[(1-methylethyl)oxy]-3-(trifluoro-methyl)phenyl]-1,2,4-

oxadiazol-3-yl}-1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate

Y i

O—~n

15 4-[(1-Methylethyl)oxy]-3-(trifluoromethyl)benzoic acid (Preparation 39) (744 mg, 3.00
mmol), HOBT (446 mg, 3.30 mmol) and EDC (630 mg, 3.30 mmol) were stirred in
DMF (28 ml) wunder argon for 20 minutes. 1,1-dimethylethyl  7-
[(hydroxyamino)(imino)methyl]-1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate
(Preparation 41) (915 mg, 3.00 mmol) was added and the mixture stirred at room

20  temperature for 2 hrs before it was heated to 80 °C for 20 hrs. The reaction mixture
was partitioned between EtOAc and water and the organic layer washed with
agueous sodium bicarbonate before it was dried in the usual manner and
evaporated. The residue was purified by Biotage Horizon, reverse phase cartridge,
eluting with 5-100% acetonitrile in water to give the title compound (749 mg, 1.45

25 mmol). 8H (dsDMSO, 400 MHz): 8.40 (1H, dd), 8.31 (1H, d), 7.89 (1H, br.s), 7.86
(1H, dd), 7.58 (1H, d), 7.37 (1H, d), 4.98 (1H, septet), 3.54-3.46 (4H, m), 3.00-2.92
(4H, m), 1.41 (9H, s), 1.36 (6H, d).

Preparation 45
30 1,1-Dimethylethyl  7-{5-[2-(trifluoromethyl)-4-biphenylyl]-1,2,4-oxadiazol-3-yl}-
1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate
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ethyl [7-(5-{3-cyano-4-[(1- nethylethypoxy] phenyl}- 1,2, 4-oxadi azol -311) -
1,2,4,5-tetrahydro-3H 3- benzazepin-3-yl]acetate 461 [MtH 48 F,C 1 O-N NI,
r-0OO2Et ,wet2ngdos25{ 544-[ (1- net hyl et hyl )oxy]-3- (trifl eorareadspblophenyl k
1, 2, 4- oxadi azol - 3-y1}- 1, 2,4,5-tetrahydro-3H 3- benzazepi n-3-yl)acetate 504

[MH 49 N O-N/COEt N
. PO
/“r@

O—p

2-(Trifluoromethyl)-4-biphenylcarboxylic acid (Preparation 40) (284 mg, 1.07 mmol),
HOBT (159 mg, 1.18 mmol) and EDC (225 mg, 1.18 mmol) were stirred in DMF (10
ml) under argon for 20 minutes. 1,1-Dimethylethyl 7-[(hydroxyamino)(imino)methyl]-
5 1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate (Preparation 41) (326 mg, 1.07
mmol) was added and the mixture stirred at room temperature for 2.5 h before it was
heated to 80 °C for 16 h. The reaction mixture was partitioned between EtOAc (30
ml) and water (30 ml) and the organic layer washed with aqueous sodium
bicarbonate and water before it was dried (phase separator) and evaporated. The
10  residue was triturated with methanol to give the title compound as a white solid (370
mg, 0.69 mmol). The filtrate was purified by Biotage Horizon, reverse phase
cartridge, eluting with 5-100% acetonitrile in water to give further title compound (70
mg, 0.13 mmol). 8H (dsDMSO, 400 MHz): 8.52 (1H, s), 8.50 (1H, d), 7.93 (1H, s),
7.90 (1H, dd), 7.74 (1H, d) 7.56-7.48 (3H, m), 7.41-7.38 (3H, m), 3.55-3.47 (4H, m),

15  3.02-2.93 (4H, m), 1.41 (9H, s).

Preparation 46
Ethyl [7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-0xadiazol-3-yl)-1,2,4,5-
tetrahydro-3H-3-benzazepin-3-yl]acetate

/CO,Et

\o( N

20 o—N
7-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-tetrahydro-
1H-3-benzazepine hydrochloride (Example 17) (100 mg, 0.238 mmol), ethyl
bromoacetate (0.043 ml, 0.391 mmol) and cesium carbonate (170 mg, 0.521 mmol)
were stirred at room temperature in DMF for 5 hours. The reaction mixture was
25  diluted with diethyl ether (~20ml) and washed with water (2x ~20ml), the organic
layer was passed through a phase separating cartridge to dry and concentrated in
vacuo to yield the title compound (77 mg, 0.16 mmol, 60 % yield) as a yellow oil. 3H
(deDMSO, 400 MHz): 8.19 (1H, s), 8.11 (1H, dd), 7.81-7.85 (2H, m), 7.45 (1H, d),
7.34 (1H, d), 4.89 (1H, sept), 4.07 (2H, q) 3.42 (2H, s), 3.00-291 (4H, m), 2.77-2.72
30  (4H, m), 1.36 (6H, d), 1.19 (3H, 1). MS (ES): C,5H5>°CIN;O, requires 469; found 470
[M+H]".
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gi t oxadi azol -3-y1}-1,2,4,5- ethyl (7-{542- (trifluoronethyl)-4-

bi phenylyl]-1,2,4- tetrahydro-3H 3- benzazepin-3-yl)acetate 522 [MH 5

Pr epar at iwo 26@/080725 PCT/EP2008/067965

Et hyl 417- (5-{3-chl oro-4-[ (1- met hyl et hypoxy] phenyl}-1, 2, 4- oxadi azol - 3-y1) -
1,2,4,5-tetrahydro- 3H 3- benzazepi n-3-yl | butanoate - N Clt 10CO, Et
7-(5-{3-Chl oro-4-[(1-met hyl et hyl ) oxy] phenyl}-1, 2, 4- oxadi azol - 3-y1) -2, 3, 4, 5-
t et r ahy dr tHieHf @lolveryz aarepoureas hweheomiab e ribyd sin(ilex amgih@dsl 7 Pr¢iebaticgy, 49. &5 mmol ) ,
Dl PEA (0. | ) and et hyl 4-bronobutanoate (0.048 ni, 0.339
nmol ) werfégﬁ? F%”('é‘a‘@( in DM (10 m) for 24 hours. The reaction m xture
was partiti oned bet ween 15Et OAc (- 30ml) and wat er (- 30ml) and t he aqueous
|ayer ext ul.cut once—Hore—wket tor Ft+OAe AJIII.L} ™ corbtred—of Ualllu wer e
concentraP@ IA"Yhduo to i T”dcvﬁ"e crude fitle co‘r%gl?nd (100 fg, "¢ 171

mmol ) as| an orange sol id. M5 (ES): C271- 132890rN8J3-cymp4-{(¢s 497 foynd 498

[ MtH] . 5Pr epar at i on /TGO
methylethyl)oxy]phenyl}-
4 Q\( / ; 124y Z') T];) |)y} o1
,2,4-oxadiazol-3-yl)-
Y y [M+H]"
o= 1,2,4,5-tetrahydro-3H-3-
benzazepin-3-yllacetate

ethyl (7-{5-[4-[(1-
methylethyl)oxy]-3-

/\CO Et
48 (trifluoromethyl)phenyl]- 504
\Q\( Y&) 1,2,4-oxadiazol-3-yl}- [M+H]

o 1,2,4,5-tetrahydro-3H-3-

benzazepin-3-yl)acetate

ethyl (7-{5-[2-

~co (trifluoromethyl)-4-

49 biphenylyl]-1,2,4- 522
.\,\( y@ oxadiazol-3-yl}-1,2,4,5- [M+H]"

tetrahydro-3H-3-

benzazepin-3-yl)acetate

5

Preparation 50

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

~ >y
O@NmN
cl 1\
10 CO,Et

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

15  EtOAc (~30ml) and water (~30ml) and the agueous layer extracted once more with
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Et hyl 417- (543-cyano- 4-[ ( 1- met hyl et hypoxyl phenyl}-1, 2, 4- oxadi azol - 3-y1) -
1,2,4,5-tetrahydro-3H 3-benzazepi n-3-yli butanoate o NCftl CO, Et

2- [ ( 1- MetWpl2eda9ngh725 PCT/EP2008/067965

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

oxadi azol ¢ 1 tril r chl 18) 534
oxadl az0! e LIgREP LT L Sulscneh. V&grté@wcg‘%?%mbu%a%o%ye%3"6153 "
1.068 mmttr)Jdevvet'rtle sompoed 4100 cogn Delfpenmbaly easi an DMan(id Osatid) M®r (EB)hour s,
t he react 23] e then for 5h, the reaction m xture was
al | owed t fz r?ﬁﬁ%%er??\ti"@ﬁ gzafto%%%?%@%) rature, further ethyl

4- br onobut anoate (0.076 , 0.534 mmvol) was added and 15 the reaction

m xt urge |glaet Egatgn %C for 6 hours. The reaction m xture was partitioned

bet ween (-30mL) and water (-30m) and the ag. |ayer extracted
once nor eEthiyt h et Wyl7abeBatyan-44[)trb)ethylethytlorijphedyBrigidioxadiaeole3-yl)-

concentr i Loy ound (218 ng, 0.402 nmmol) as
an orangg‘{ g?’Té %%&é% Eﬁég%ﬁé@ﬁég@%&ragg 88; found 489 [ MtH|t 20
Preparation 52 Ethyl

4-(7-{5-[4-[(1-net hyI et hypo O met hyl ) phenyl1] - 1, 2, 4- oxadi azol 3-
yl}-1, 2,4, 5-tetrahydro- 3H 3- be zazepl -yIS ut anoate O , c02Et

257- {544 [ (1- Met hyl et hypoxy] -(trifluoro @Qenyl] 1, 2, 4- oxadi azol - 3-y

1}-2,3,4,5- tetrahydro-1H 3-benzazepi ne hydrochl oride (Exarrpl e 19) (160ny,
0. 353 rmDII(1 NBHtREth 00Xy B 8- (33, 3.4, B3R ahyrind-)! Hedrblerstagpin4-W)y- bAMbut anoat e (0. 110

nour o' T EPRzR R ST Rl GRR! CEIREE 161 (D0 e 5 el P a1
stand ove(Or2ghml, dt 8&%mmd)emwbetblvh4@ror®ﬂEEHndam (G158 14106 nwhel} weeat e
6 hours. SRS 5 Aepm s pERRyBdA TR IR mIF SR BT E R SR ang
wat er (- 3@eetgd tndD Chier abuibeusadtayenixixe was talowedh testand evemtght Bt @ao (- 40nt) .
e e U T
requitees thaIeadtionmixte@2hdatdeHhtt60°C for 6 hours. The reaction mixture was partitioned

between ethylacetate (~30ml) and water (~30ml) and the aq. layer extracted once

more with ethylacetate (~40ml). The combined organics were concentrated in vacuo

to yield the title compound (218 mg, 0.402 mmol) as an orange oil. MS (ES):

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

20

Preparation 52

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

3-yl}-1 ,2,4,5-tetrahydro-3H-3-benzazepin-3-y|)butanoate

O-N
ot
1\00 Et
25  7-{5-[4-[(1-Methylethyl)oxy]-3-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-3-yl}-2,3,4,5-

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

mixture heated at 60°C for 6 hours. The reaction mixture was partitioned between
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5 Preparation 53
Et hyl 4-(7-{5[ 2-(trifluoronethyl)-4-bi phenylyl]-1, 2, 4-oxadi azol -3-y1}-1, 2, 4,
5- tetrahydnoesdiseR®sbenzazepi n- 3-yl ) butanoate _0 , eO0, Et PCT/EP2008/067965

107-{5][ 2- (Trifluororrethyl) 4- bi phenyl y1] -1, 2, 4- oxadi azol -3-y1}-2,3,4,5-tetr

ahydro-1 epi ne h | o e 20 nnDI)

DI PEA (o%@f nqe 9’6’%@%@ "rvr?r8|y§j ?ﬁg’ dnﬁl‘% agﬂ Sg%t%ﬁrt %’2” gf ?’lr.’}%l'ﬁ%erﬁ”'dh 0.919
nmol ) werEtCHa (r-AémI)aThd?&"omunéWBrg(ah&srwere fconcemtratedris vaduretor y@eld ttheotitlem xt ur e
was t hen heated 't oC far hrs and then alla i ght at
Foom t enpardiing. (g rine P oapryion ™ sy fiandh Plifoale E5Toss i Neiase” ol
was addedreqnimbﬁm;fmmdt&QmMmHKture heated at 60C for 6 hours. The reaction
m xture was partitioned between Et0Ac (-30nl) and water (-30ml) and the
aqueods | ayer extracted once nore with Et OAc (-40nml). The conbi ned organics
wer e concPreipaedtish 837 vacuo to yield the title conmpound (277 nmg, 0.454 mol)

as an or a@tﬁ’\ SO' ' 9(7 Egs[ie%ﬂluor%%}eqﬁa§i%?f8§er{y?ﬂﬂ ! e4-So§ gazél%? 1,4,)??0 [MEH]

Prepar at i on
1, 1-Di netﬂeydabyurgd IH3Hehzagepin-3dyl[bvtaingdtexy) phenyl] - 1, 2, 4- oxadi azol - 3-y1} -

1,2,4,5-tetrahydro- 3H 3- benzaze| ne,-gs carboxyl ate 25 1, 1- D net hyl et hyl
7- Rhydroxyam no) (i m no) rre ahydro 3H 3-benzazepi ne- 3- car box
ylate (Preparation 41) (246 added to a suspensi on of
sodi um hydri de (60% di sper si 6n N n m ne 23.01 nmg, 0.575 nmol) in

THF (5 m) at roomtenperature (note sli ght efferi/escence) The resul tant
30mi xtour e7\RER-Jtiflidrechetrlyl)r4olsiphdrgiyielr, 2 b wixadibodl-330P2, 8 31, 5-tettahydro3+Hs g-ano- 4-

(et ! oDz 08t A0 chasiep ATlhe Y67 AETRBIE DGR 0 08y et o
di l uted wW.s08 Vm@}amfldt_hﬂtﬁydoaﬁﬂbumea@r(d 13henl| aped snpall ivetd sthed, atRt | d was
oreset |8 SWE (RAh Sele MR S B TS P eEspecr, L ook
t hen partarid amed atiodled e staganoverhigiyteat room temperature.  Further ethyl 4-
15  bromobutanoate (0.066 ml, 0.459 mmol) was added and the reaction mixture heated
at 60°C for 6 hours. The reaction mixture was partitioned between EtOAc (~30ml)
and water (~30ml) and the agueous layer extracted once more with EtOAc (~40ml).
The combined organics were concentrated in vacuo to yield the title compound (277
mg, 0.454 mmol) as an orange solid. MS (ES): Cz1H3F3N3O3 requires 549; found
20 550 [M+H]".

Preparation 54

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

1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate
O—~N

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

25

pine-3-carboxylate (Preparation 41) (240 mg, 0.785 mmol) was added to a
suspension of sodium hydride (60% dispersion in mineral oil) (23.01 mg, 0.575
mmol) in THF (6 ml) at room temperature (note slight effervescence). The resultant
30 mixture was stirred at room temperature for 30mins, methyl 3-cyano-4-

(methyloxy)benzoate (100 mg, 0.523 mmol) was then added and the reaction mixture
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5 concentrated in vacuo. to yield the title conpound (280 ng, 0.502 mol,
96 A) yield) as a yellowoil. M5 (ES): C25H26N404 requires 447; no nass ion
present. WO 2bbdR8(7AS0 MHz, CDCI3) S 1H, d (8.44), 1H, ddPC8/EPB)og/0ZHeS M
(7.89-7.95), 1H, m(7.35- 7.42), 1H, m(7.13-7.17), 3H, s(4 06), 4H, m

ot byl 2- (13 14 ﬁ'?%ﬂ‘eﬁug@ﬁcm 4030l i sy TR SRR e Ry upter

(met hyl oxanchethylecdtate ab8 Mhe\By¢r2 adtiontd, sbRcBwasrpfe)semHs trmjumadlcmmm&e to a
112" ot 58 Wi Gk Taraippe TEoNREh RN s DE AL bR TRl "and
tri phenyl rpbmspémpera(@@ Jhg, mbaGremwas) them TdRitioded arid tmatbrgemo! laygr i n an
pur 1 oot (UM el MR 18 o) oGy PRI FhCE s Yo % idayt anY
20t ri phenad phesphioieMex({ES): CYiHeINIO98eQudresf44aT ndenasat ion ipatsenhVSH EBR

C16H23N06 ire 6 [ MtH| e rat hyl

2T (2 am HBEMNEY GRORT 3. Tl B PHyrbara0L 80 el 7 ey offf W .0

2-{[ 2- ({[t.a2) 16k, meUhys-g11ry,| Jroxy {4c@8)bory n @B0AREEY, [y, ox3 87-3-06edHyd oxy) benz
oate (Preagoﬁ;i on 55) (98.9 g, 304 mmol ) (crude material, in reality only
cont ai ned xi mum of 0.112 nols or 36.4g) was dissolved in a m xture of
TEA (80 m, 779 mol) and DCM (60 m) and left at roomtenperature for 1.5
hrs. Evapgr at ec{ ang 30di ssol ved in Et0OAc/2M HCl (250nl of each) and the
organic th a further 2x100nl of EtOAc. 250nl of EtOAc added to
agueous aMdtH'yOOg of2-f[z¢{[@ciddinethgllestojl oixy Toaribas/i fansieloJethyl] S0% Da¢}-8m

hydr oxi d ?Clh §8ﬁ$%§at ed and aqueous extracted with a further 5x75nml of

Et OAC. dried (magnesi um sul phate) and evaporated to give
11. 99 of colourless oil. LC/ M5 showed 1%/%
CO,Me 0
O\/\H/go
O/

15 DIAD (23.95 ml, 123 mmol) was added dropwise to a stirred solution of 1,1-
dimethylethyl (2-hydroxyethyl)carbamate (18.05 g, 112 mmol), methyl 2-hydroxy-3-
(methyloxy)benzoate (20.4 g, 112 mmol) and triphenylphosphine (32.3 g, 123 mmol)
in THF (400 ml) with cooling in an ice/water bath. Stirred for 30 mins then evaporated
and used without any purification. LC/MS showed essentially just product and

20  triphenylphosphine oxide. Yield 98.9g of crude material. MS (ES): CigHy3NOg
requires 325; found 326 [M+H]".

Preparation 56

Methyl 2-[(2-aminoethyl)oxy]-3-(methyloxy)benzoate
CO,Me
O™ h,

-~

25 ©
Methyl  2-{[2-({[(1,1-dimethylethyl)oxy]carbonyl}amino)ethyl]oxy}-3-(methyloxy)benz-
oate (Preparation 55) (98.9 g, 304 mmol) (crude material, in reality only contained a
maximum of 0.112 mols or 36.4g) was dissolved in a mixture of TFA (60 ml, 779
mmol) and DCM (60 ml) and left at room temperature for 1.5 hrs. Evaporated and
30 dissolved in EtOAc/2M HCI (250ml of each) and the organic extracted with a further
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5product and 87% of material already cyclised to the benzoxazepine. M
(ES): Cl1H15NO4 requires 225; found 226 [ MtH] . Preparati on 57

9- ( Met hylweypesdisdr2di hydr o- 1, 4- benzoxazepi n-5(2H) - one  ApsoiarRéosne™6s et hyl
2-[ (2- am noet hypoxy] - 3- (et hyl oxy) benzoate (Preparation 56) (11.9 g, 52.8

mol ) in l\Hen AL d_heat ed at..110C.f or hour then
cool ed an%(qggﬁﬁ)gl; gfcg% ? 05)O bn:f\%i Et%(?uéc £ ?&?ngoc%%eghjgc? n?lﬁ?ﬁgg(}?'%esa%&esda%n y
col our ed sadtiod. bad&HiddER)ith S1BHIAMNEE hemoNidesOigBijc tepardtei9dnd Madkous
Preparatign 5 9- Hydy oxy- 3.4-di hy -1,4-benzoxazepi N5 5 -one. OH
o Chot nyl Rreg AR HRNG DL Bl SomerS T R R RS ) (0. 2
g, 48.1 2€uiphate)) and dvgperatedota givaci d9¢ 1&0catbyried? 1dl. m@iMB sbevest 118%ed and
heat ed at_105C fo oshaurs.. Evaporated to d es azeotro it 200nl of
ot handl - oRIOB T A&7 Phniitel aied vitelsier o I Reefifeio i s oles
Trit ur at eQs kN, EeQAes228; ouhd B2@M-ef]f. to give 6.61g of white solid. M
(ES): COHONG3 requires 179; found 180 [ MtH] . 25Preparati on 59
9- [ (Phenyl met hypoxy1- 3, 4- di hydr o- 1, 4- benzoxazepi n- 5( 2H) - one A m xture
of 9- hydr oRreparatiosh $%/dr o- 1, 4- benzoxazepi n-5(2H)-one (7.46 g, 41.6 mmol),
benzyl brom Prepgration 58) i 8 | ) and potassium
car bonat e&m%&”@%%@h% fﬁv\tfheéég%liézre e'bsé?fg %‘g?ed at 60Cin DVF (75 m)
for 2 5 hours. Cooled, diluted witYy water (300m) and extracted with Et OAc
(200mL. and 4x75ml) and the conbi nedQrgani cs washed with 3x100nl of water.
M
O

Dri ed (magnesi um sul phate), evapor @ riturated with ether and filtered
off to give 7.55g of white solid. M (: Cl61-115NO3 requires 269; found

270 [1d+H] .
A solution of methyl 2-[(2-aminoethyl)oxy]-3-(methyloxy)benzoate (Preparation 56)

(11.9 g, 52.8 mmol) in toluene (200 ml) was stirred and heated at 110°C for 1 hour
then cooled and evaporated to give the title compound (10.3g) as a sandy coloured
solid. MS (ES): C4oH¢{NO; requires 193; found 194 [M+H]".

15

Preparation 58

9-Hydroxy-3,4-dihydro-1,4-benzoxazepin-5(2H)-one

o0
N
H
0
9-(Methyloxy)-3,4-dihydro-1,4-benzoxazepin-5(2H)-one (Preparation 57) (9.3 g, 48.1
20  mmol) in hydrobromic acid (120 ml, 2210 mmol) was stirred and heated at 105°C for
5 hours. Evaporated to dryness, azeotroped with 200ml of ethanol and biotage

chromatographed twice in 3% methanol in EtOAc. Triturated with EtOAc and filtered
off to give 6.61g of white solid. MS (ES): CoHoNO3 requires 179; found 180 [M+H]".

25 Preparation 59

9-[(Phenylmethyl)oxy]-3,4-dihydro-1,4-benzoxazepin-5(2H)-one
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10Preparati on 60 9-[ (Phenyl met hypoxy] -2, 3,4, 5-tetrahydro-1, 4- benzoxazepi ne
IM Lit hium al um num hydride (60 m, 60.0 mmvol) in THF was added to a
stirred WO 2009/080725 PCT/EP2008/067965

sol uti onof 9-[ (phenyl met hyl ) oxy] - 3, 4- di hydro- 1, 4- benzoxazepi n-5(2H) - one 15
(Preparation 59) (7.4 g, 27.5 mol) in THF (150 m ) under argon and heated
at 60C for 2 hours then cool ed and Hched by careful addition of 100mlL of
2M sodi um hydroxide with ice bath co ng and the resulting suspension
filtered, the solids washed with vvat and EtOAc and the organic dried
(magnesi um sul phate) and evapor at ed ®to give 7.01g of white solid. M5 (ES):
Cl6HL7NQ2 requires 255; found 256 4. Preparation 61

1, 1- Di met hyl et hyl 9-[ (phenyl met hyp 3-di hydro-1, 4- benzozazepi ne- 4(5H) -
car boxyl at e 9- [ (Phenyl et hyl ) oxy] - 2, ,54 5-tetrahydro- 1, 4- benzoxazepi ne
(Preparation 60) (7.01 g, 27.5 mmol) achd BOC20 (7.01 m, 30.2 mol) were

di ssol vedai mixeM 6f0®-RYdroxdsi4laiybirat, 4&%@%%& ﬂ QH'f@nef qv.4eng, llawy then
evapor at ed and bi ot age chr onat ogr aphed in 5% Ac in hexane to renove

excess BORIW)ar#neabigmide t(BrePS%t'Ef‘Oﬁ@ (5?145 4Bl tf’erk%rmePB APotasiEm it e

conmpound &ﬁb&%@% S268g Mg mw@glwa%, stmd(alﬁa)hea%léﬂ%@h@% DRMFUi7a6!) & found
256 [ M+tH 100 reparation Di et

9- hydr50xyh°4”r§3 EPPIGer @i'“ie%“'ﬂ)t@n‘%%ﬁ%”ma apg 5%431@@811 bYiy EifeRe POmI and

4x75ml) and the combined organics washed with 3x100ml of water. Dried

(magnesium sulphate), evaporated, triturated with ether and filtered off to give 7.55¢g
of white solid. MS (ES): C¢HsNQO3 requires 269; found 270 [M+H]".

10  Preparation 60

9-[(Phenylmethyl)oxy]-2,3,4,5-tetrahydro-1,4-benzoxazepine

C

4
1M Lithium aluminum hydride (60 ml, 60.0 mmol) in THF was added to a stirred
solution of 9-[(phenylmethyl)oxy]-3,4-dihydro-1,4-benzoxazepin-5(2H)-one

15  (Preparation 59) (7.4 g, 27.5 mmol) in THF (150 ml) under argon and heated at 60°C
for 2 hours then cooled and quenched by careful addition of 100ml of 2M sodium
hydroxide with ice bath cooling and the resulting suspension filtered, the solids
washed with water and EtOAc and the organic dried (magnesium sulphate) and

evaporated to give 7.01g of white solid. MS (ES): C4H7NO, requires 255; found 256
20  [M+H]".

Preparation 61

1,1-Dimethylethyl 9-[(phenylmethyl)oxy]-2,3-dihydro-1,4-benzoxazepine-4(5H)-

carboxylate
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A solution of 1,1-dinethylethyl

9- [ (phenyl net hypoxy] - 2, 3-di hydr o- 1, 4- benzoxazepi ne- 4(5H)-car boxyl ate
(Prepar atworo®1080728. 25 g, 23.21 mmol) in ethanol (100 mpLTxERI0NSPET6HEeNnat ed
with 10% pal | adi um on carbon (0.825 g, 7.75 muol) for 18 hours, 15filtered
and evaporated to give 6.16g of white solid. M5 (ES-): C21F125N04 requires

265; found 264 [ MFl1l. Preparati @’ (Alternative preparation)
201, 1- Di et hyl et hyl

9- hydr oxy- 2, 3-di hydr o- 1, 4- benzoxazgpi ne- 4(5H) - car boxyl ate OH

Asuspensi onof2 3,4, 5- tetrahydro 19 4- Gl))enzoxazepl n- 9- ol . hydr obr om de
(Preparation 85) (55 79, 226 di chl oronet hane (DCM (550 m) was
treated with triethylam ne (47. 9 mol) and stirred for 20 m nut es.
This m xture was cooled in ice/water t g 5C and treated slowwy with a
solution of BOC20 (59.6 m, 249 mmol) ?%’chl oronet hane (DCM (200 m) at
such a rate as to keep the internal tenperature bel ow 10C. Wen the

addi ti on g@eheRyMERYBoxyl- b@,msﬁttarhedr\&aﬁmbhmﬂem@e \RFgPakAioh OBOY {7egmper at lﬁr e,
The' i xt U RS TIRASHEEQEh OOER ot BERAIGHSTE SaePtiod DBE00 R kAR vt or
(250 ), leflrat Rsbr{ fe@fcben@mréubpmé Bdurdish ExppRtEd 86l biotagle \tBrdnhodraph&d conpound
?iﬁ f_‘l] %aagprfbfﬁg gldr:;]ﬂg%aenoe t5o emove eligégs 88%151 nlgozhangl gltgeﬁ%"/zEtOAé ?nund 264
1, 1- Di et |BU—|h§i(éﬂé| - té tiid fitlcuesrRpRINGYB2BY f 8N Mha¥ bl .M dEDY &, 0+,ING;

requires 355; found 256 [M+H-100]".

Preparation 62
10  1,1-Dimethylethyl 9-hydroxy-2,3-dihydro-1,4-benzoxazepine-4(5H)-carboxylate
OH

CD
N
%o
0 7/
A solution of 1,1-dimethylethyl 9-[(phenylmethyl)oxy]-2,3-dihydro-1,4-benzoxazepine-
4(5H)-carboxylate (Preparation 61) (8.25 g, 23.21 mmol) in ethanol (100 ml) was
hydrogenated with 10% palladium on carbon (0.825 g, 7.75 mmol) for 18 hours,

15 filtered and evaporated to give 6.16g of white solid. MS (ES-): C,1H2sNO, requires
265; found 264 [M-H'].

Preparation 62 (Alternative preparation)

20 1,1-Dimethylethyl 9-hydroxy-2,3-dihydro-1,4-benzoxazepine-4(5H)-carboxylate
OH

@
IV

A suspension of 2,3,4,5-tetrahydro-1,4-benzoxazepin-9-ol.  hydrobromide
(Preparation 85) (565.7 g, 226 mmol) in dichloromethane (DCM) (550 ml) was treated

with triethylamine (47.3 ml, 339 mmol) and stirred for 20 minutes. This mixture was
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benzoxazepi ne- 4(5H) - car boxyl ate Trifl uoronet hanesul foni ¢ anhydride (6.04
m, 35.7 nmmol) was added to an ice cooled 15 solution of 1, 1-dinethylethyl
9- hydr oxyw®,28e9distmedr o- 1, 4- benzoxazepi ne- 4(5H) - car boxyl aCe/EpRvsparvas i on 62)
(6.32 g, 23.82 mol) in pyridine (100 mM) and stirred at OC for 2 hrs. The

pyri di ne was gevapar nd.the .residu i |l v I N A ed with 2M
FG ot SRENTBNAE & & dal BBl ok Sl PR IR T "
evapor at e24a mngi)ve dicheeréaméthene (@d (RD0(BIY bt sischaa yadd boveo bedp. thiyBtems) :
20C15H18F3NO6S. requi r e - found 298 [ M-H- 100].t Preparatiqon_64

1T D ot ROPBIE B0 IR vt CitR Pt Wi, B FRELR Wf fdissbuyt at e
CN 25A stol wainoro obort, tmgeratirby ktirdd/For 2 hours and allowed to stand at room

O-{[ (txifJuoronethyl)sulfanyl]oxy}-2, 3-dih -1.4- benzoxazepin

a( 5by ar BORSTATE Y pridty IR mhO vafurpsd VA gy o RERR B9EEAE0 5 oo o
34. 0 mmol mi)aard weter gR5G (il), i dried N(pbdibmsphipheatg )parhd adapomdtey t6 G2 trg, titk: 265
nmol ) in DIVF(%Q% ma) heat ?9@5 OC for 24hrs. The reaction was cool ed,
di | uted WitHPHEEAR (9%% ) "avd &t (400mL) and filtered to renove

i nsol ubl eMBHEE¥)i &biH,sNGa rbquitas168; fvasd 284 fviatled and t he organic | ayer washed
with water, dried over magnesi um sul phate and evaporated. Purified by flash

chromat ography eluting with Et0Adi so-hexane 1:9 then 1:3 to give the title
conpoldnd Peepacatioasédh col ourl ess 50il. M5 (ES): 015H18N1203 requires 274,

117D mot Wy oot 5. oAb SRRV BIsRRER S et Byt

10 benzoxazepine-4(5H)-carboxylate

Nroy/
o)
Trifluoromethanesulfonic anhydride (6.04 ml, 35.7 mmol) was added to an ice cooled
15  solution of 1,1-dimethylethyl 9-hydroxy-2,3-dihydro-1,4-benzoxazepine-4(5H)-
carboxylate (Preparation 62) (6.32 g, 23.82 mmol) in pyridine (100 ml) and stirred at
0°C for 2 hrs. The pyridine was evaporated and the residue dissolved in EtOAc.
Washed with 2M HCI, sat sodium bicarbonate solution, dried over magnesium
sulphate and evaporated to give the title compound (9g) as a yellow oil. MS (ES):
20 C15H1sF3sNOgS requires 397; found 298 [M+H-100]".

Preparation 64

1,1-Dimethylethyl 9-cyano-2,3-dihydro-1,4-benzoxazepine-4(5H)-carboxylate
CN

CD
N
%o
0 7/
25 A solution of 1,1-dimethylethyl 9-{[(trifluoromethyl)sulfonyl]loxy}-2,3-dihydro-1,4-
benzoxazepine-4(5H)-carboxylate (Preparation 63) (9g, 22.65 mmol), zinc cyanide

(3.99 g, 34.0 mmol) and tetrakis(triphenylphosphine)palladium(0) (2.62 g, 2.265

mmol) in DMF (90 ml) was heated at 80°C for 24hrs. The reaction was cooled,
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A solution of 1,1-dinethylethyl

9- br ono- 2, 3-di hydro-1, 4- benzoxazepi ne-4(51-)- carboxylate (Preparation 101)
(1.34 g, woQaoamsot2s in N, N-di net hyl formam de (11 m) wagcCiapa@s@a7dahder
vacuum (3 mm Hg) for 15 mn then stirred under nitrogen. Zinc 15 cyanide
(575 ng, 0, mp! he tvaki s(tri m%p hoshhi n pal | adi.u (472 ng,
0.41 mml(;l'ru\%edr %d%tg Caﬂ“@ﬁ'?e%%s‘é’ﬁt?ri Kg nﬁitgﬂgefﬁ%%dei iFred ato under
ni t r ogen materiai. ghte fillnate wbd seEpadated bhd dichgigaaic ddyetr evasfde with swaterbtided esi dues
were filtered off .and shed with ethyl jacet at | eached for t days
washed ¢ vinel Maerre BT el b iber Rt R Stre R SR oBn g ot e 1
vacuo. Puwith EtAd/ieo-hekartent9 Aerr €8itd gevelie tillastmpdumanatigyaaphoplonness | i ca

gel, ut j. it 15:45% et hyl agcefate i ohexane gave the title
corrpof#nd %Q%ﬂéﬁbﬁﬁﬁ@g‘@%ﬁqﬁeig‘g‘%?%")d.1n’l<‘/gmﬂ§"s 15H i 8N203 requires 274
found 275 [ MtH] . Preparati on 65

251, 1- Di net hyl et hyl 9- Rhydr oxyam no) (i m no) net hyl ] -2, 3-di hydro-1, 4-
benzoxazegj ne- r spensi on of 1, 1-di nmethyl et hyl

9- cyano- '?}- A‘(ﬂ_&‘t— ; ?R‘)’(twe Bpardioh 4(5H) - carboxylate (Preparati on 64)
(5.1g, 181,3%PDimethylethiyl/Shcyaysd-213-dibydnodt,ddieinaokake piri-HSHrcaddxylateol ) and
sodi bi carbonate (7.81 g, 93 mmol) in ethanol (50 mM) was 5 heated at
60C overnight. A further portion of hydroxylam ne hydrochl oride (1g) was
added and the reaction was healNed at 60C overnight. The solid was filtered
fromthe reaction m xture and Hhe filtrate evaporated. The residue fromthe
evaporation was dissolved in EtOAc, washed with water, dried over magnesi um

sul phate and evaporated. Triturati th ether to gave the title conmpound
(3.94g) as a white solid. 10M5 (E ):%5H21|\l304 requires 307; found 308

[ MiH] . Preparation 66 1,1-D yl et hyl

9- (5-{3-chl oro-4-[(1-net hyl et hypoxyl piNeny1} -1, 2, 4- oxadi azol 3-yl)-2,3-d i

hyd ro-1, 4-benzoxazep i ne-4(5H)-car box/ G}ﬁ
O

A solution of 1,1-dimethylethyl 9-bromo-2,3-dihydro-1,4-benzoxazepine-4(5H)-
carboxylate (Preparation 101) (1.34 g, 4.08 mmol) in N,N-dimethylformamide (11 ml)
was degassed under vacuum (3 mm Hg) for 15 min then stirred under nitrogen. Zinc

15 cyanide (575 mg, 4.90 mmol) then tetrakis(triphenylphosphine) palladium(0) (472
mg, 0.41 mmol) were added and the resulting mixture was stirred at 100°C under
nitrogen overnight then diluted with ethyl acetate. The insoluble residues were
filtered off and washed with ethyl acetate, bleached for two days washed twice with
brine, dried over magnesium sulphate and concentrated in vacuo. Purification of the

20 residue by flash chromatography on silica gel, eluting with 15-45% ethyl acetate in
cyclohexane gave the title compound as a colourless solid (980 mg). MS (ES)
C15H1sN2O3 requires 274 found 275 [M+H]".

Preparation 65
25 1,1-Dimethylethyl 9-[(hydroxyamino)(imino)methyl]-2,3-dihydro-1,4-

benzoxazepine-4(5H)-carboxylate
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15 A solution of 1,1-dinethylethyl

9- Rhydr oxyam no) (i m no) net hyl ] -2, 3-di hydro-1, 4- benzoxazepi ne

4( 5H) - carwoxyévtse726 Pr epar ati on 65) (500ny, 1.627 mmol ), PETEPR@SO6765

[ (1- met hyl et hypoxy] benzoic acid (384 ng, 1.790 mml), EDC (468 ng, 2.440
mol ) and HOBT (299 ny, 1.952 mppl )ndn DVF (5ml) was stirred at RT

overni ght then 20 heated at 120C ffor 3hrs. The reaction mixture was cool ed,
diluted with Et 0Ac/water and the oxgdnics dried over magnesi um sul fate and
evaporated. Purified by flash ch tojgr aphy eluting with EtOAc/iso-hexane
1:3 to give the title conpound (320ny >ﬂv\,hlte solid. M5 (ES):

C25H2835CI N305 requi res 485; found 486 25Pr eparati on 66
Al ternative Preparation 1, 1-Di nethyl ethyl
9- (5- { 3- chl QisPofsibd lcrrw?tmfrln@ihgbéwmd é%%éQl’} dihydrodt, @Jb@ﬂic%%p;mé@%ﬁ@ 3-di hydr

0- 1, 4- benzoxazepi ne- 4(5H) - car bo A mxture of 1 g/ et hyl
9- Rhydr oxSaRPHYIR (FreRaptien A (- 12 é8(§9H}?@1‘PB»']ydAOXyl?@HE%J@&@’@ﬁ"ﬁ@e (2.58
4( SH) - car@o&yt Qﬁrﬁolzphé%ﬁ%frﬂ Bltafhale3@- &1 €, 9:3;Qr7mHI?"M bt gfof nptdpyd am ne

(17.9 m, mml ) in N, N-di et hyl f of mami de m ) was cool ed
inice waft‘@rte%ﬁtc@ rﬂV?F’EﬁjénAthB‘%ﬂﬁﬁﬂi'QﬂPded@X&f'ﬁWﬁ)h P iOf'de (19) was
net hyl et heYdd)e@@ﬁhQﬁé‘?éé)éhor@W!ﬁﬁéﬁ@d GPs@RBE R 19@%olﬁaﬁas7ﬂlt@red]1‘2§n Mpl) in

DM (100 nl) was ad over ca 20 m nutes. addi ti on was conpl ete
t he m xt uﬁeéC%‘sma‘ItWB\ﬁé‘d the filleaigreyararaedh T'@ﬁ‘wf%"idét'ﬁdf%“ éﬁ’fﬁje‘éqquré‘t@ﬂ W&F 1 hour

at room t @eRMrARt # &toAL0 W8y 6\Xnthl%(/)a@erf Uried BAH fraghBSum Xliphfe Wasy al | oved
to cool and was poured into water (1 Iitre). The résulting solid was

ext r act edeVaRP@iea: Hyifuralicer withesthextongye Fﬁe)t't@rﬁﬂ)”lﬂ%”@f(?t Pdoias awhits $Rlid; washed

w th {pM hMér(ESWG)EH? gylrgqlg,?ég #20r0tthd 308 h@PHtM sodi um car bonat e sol uti on
(3x 250 m), brine , dried (sodium sul phate) and evaporated. The
resi due was purified by chromat ography on silica. Eluting with a 10- 1540%
gradi ent pfep@tdiin gget ate | n i sohexane to give the title conpound as a
crystalline SOI Td (42, ég M5 (ES): C25H2835CI N305 requires 485; found 486

[ MeH] . Prbﬂ)d:?'ﬁleﬂﬁﬂet@ﬂ -(5-{3-chlone- ﬁ[({lemﬁy]yéqthyq)oxy]phenyl} -1,2,4-oxadiazol-

9-(5-{3- cygn&ﬁu[dyarmuhwér&fo&mwm yda}béxy?até oxadi azol -
203-yl)-2 di hydro-1 benzoxazepi ne- 4(5H) - car boxyl ate

pags
’ *@ﬂ

A solution of 1,1-dimethylethyl 9-[(hydroxyamino)(imino)methyl]-2,3-dihydro-1,4-

benzoxazepine-4(5H)-carboxylate (Preparation 65) (500mg, 1.627 mmol), 3-chloro-4-
[(1-methylethyl)oxy]benzoic acid (384 mg, 1.790 mmol), EDC (468 mg, 2.440 mmol)
and HOBT (299 mg, 1.952 mmol) in DMF (5ml) was stirred at RT overnight then
20 heated at 120°C for 3hrs. The reaction mixture was cooled, diluted with EtOAc/water
and the organics dried over magnesium sulfate and evaporated. Purified by flash
chromatography eluting with EtOAc/iso-hexane 1:3 to give the title compound
(320mg) as a white solid. MS (ES): CzsH2s>°CIN;O5 requires 485; found 486 [M+H]".

25 Preparation 66 Alternative Preparation
1,1-Dimethylethyl 9-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-
3-yl)-2,3-dihydro-1,4-benzoxazepine-4(5H)-carboxylate
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Prepared in a simlar way to Preparation 66 from Preparation 65. M5 (ES):
C26H28N405 requires 476; found 477 [M'-H. 25Preparation 68 Ethyl

419- ( 5- (3wohbevmsezi( 1- met hyl et hypoxy] phenyl). -1, 2, 4- oxagCamPkeo81ymys 2, 3-
di hydro-1, 4- benzoxazepi n- 4(5H) -yl | but anoat e A sol ution of

9- (5-{3- chl or o- 4- [(21- nethylethypoxy]phenyll 1, 2, 4- oxadi azol - 3-y1) -
2,3,4,5-tetrahydro-1, 4- ben ecln ydngth@ e (Exanple 31) (179 ny,
0.424 mol ), ethyl 4- bronDb 3 . 061 424 nol ) and DI PEA (0. 074
m, 0.424 mol) in Acetonltrll 5nﬁ9 eat®ed at 70C overni ght.

Addi tional ethyl 4- 5 bronobutanoate ( 61 m, 0.424 mol) and D PEA
(0.074 M, 0.424 mmol) were added and the reactlon heated for a further
5hrs. The cool ed reaction was diluted with Et0Ac/ water, separated, the
organi cs Ar hieduRv et W&ﬁ@t@atwl DtIG{y@rcﬁVé#nFﬁBgmﬁ@)h%yl]@BdeHyG:% by- flash
chr omat or aphy 6|Ut'¢§§m”th 0Adi so- hexane ive the title conmpound

(135nm) a%eraozsaﬂeslﬁlﬁr H)-earpoxyiate ( @?par@m@%cﬁﬁ&@w 10Péqmmes ayh: f ound
500 [ IgrH| ﬁ.eiﬂp@ﬁﬂrﬁ@wmmﬁa Zédrﬁrﬁélﬂﬁhtdryw Hro%ﬁ@th?ﬁdr%m.d:et (MAIF) (200 mI) was
419-(5-(3-chloro-4-L met hyl et hypoXy] 4- oxadi azol - 1)-2, 3-

di hydr o- 1CQPJ€t5’en26xa£>§b/Vq{e&1( EHIFijSII I'BHP%%at é 1§0'UA0fm xPlr e3 S*F'OFO 41

9-(5-{3- Cr'ﬂbfhﬂ/[étr@)&y%bé@b{]%hﬂrﬂ}éRP?@daPJii%HMbé %iﬁlfnﬂmh -y Yoo
2,3,4,5-tetrah 4- benzoxazepi ne h droc [ori le 31) (20 g, 47.4
mml) 20m d%aése@ﬁa%oz«f%rrwpawu %%e@t 9 agdifigrbyvgs a%pls nB@ﬁi'ﬂHﬁei%ﬁ de (7.86
g, 47.4 nénébv)edlta Warit & ﬁ&hméni;ﬁrrémfe Qr% 6N for 25R0uH at 9B tehRaidRete T h

et hyl 4-bronobut anoate (7.46 nmml ) and the resulting m xture
stirréd athes@t 1gRdefom? he B@eﬂthFuwgb“ﬁﬁﬁUPW§dtqﬁﬁoh?%iM@éF%ngbWFbwed to

cool and \pexdF gd.tsegtmevmg@rng(écm@degie&traaftee.rft@éthlytéd&atel(:mou hAkRd s
extracted into et y acetate (3x 2 m ) d the extracts 25 conbi ned,

washed wi Pfragk: @miinsd. yashed with (I RydpeHeriq age (2 £50 gy then S sedivMs ul phat e)

and eVapO(Ea%&%téoscﬂlJt%ﬁ @xcgs@%l)emnw@ggum)OIdneths%dmw@% éﬁﬁa te§ram was
purified by chromat ography on silica, eluting with 20- 100% adlent of

et hyl ace®@pPerated. |T§‘8H%§4@Hféw't3%p@”f{?9 er@r?m%tparaeahﬁaﬁwaa Autngeyivar Pess,

Vi scots 040%%%%%\' ¥l Pddet A€ th |§&1e3<7aﬁ@‘tjdl\glge treBtitRMom pdR Y ab BDrystalline
C26H3035CI N305r equi res_499; found 500 |
solid (42.7g) MS (ES): CoeHos ¥ CIN;O5 requires 4 5: found 486 [M+H]".

Preparation 67

1,1-Dimethylethyl 9-(5-{3-cyano-4-(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-
20  3-yl)-2,3-dihydro-1,4-benzoxazepine-4(5H)-carboxylate

_(NC o /\\ O+‘
@\ N
N (0]

Prepared in a similar way to Preparation 66 from Preparation 65. MS (ES):
CosH2sN4Os requires 476; found 477 [M+H]".

25 Preparation 68
Ethyl 4-[9-(5-{3-chloro-4-[(1-methylethyl)oxy]lphenyl}-1,2,4-oxadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yl]lbutanoate

Cl
_( O-N o/\\
o & N‘\/ﬂw/
N OEt
—2 4 k@; )
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Preparation 69 Ethyl4-[9 -(5-{3 -cyan 0-4-[(1 -nethyl et hypoxy] phenyl}-1
,2,4-oxad i azo 1-3 -yl)-2,3 - di hydro-1, 4- benzoxazepi n-4(5H) -yl ] but anoat e
Pr epar ed Wo 2009%i8i25ar way to Preparation 68 from Exanpl @C3EP208/06 B8 :
C2+130N405 requires 490; found 491 [MH|t 5 Preparation 70

Met hyl 5- bgomp- 2- ([ 2({ L s di et e C n ,
am no) et h{‘/l I%Oi@?genéfoaé 35(5%%)%%%?2&%@%%%%@&%”%9 §24d?xaﬁi?a.zglﬁ§ﬁ¥|)') was
added t o 23 5¢tetrabydyb-1rdebénAdoxSzdpir@nby@echigritieo Exaemo &t ¢ ({710 g)1g, 434Bmol ) ,
1, 1- di met hyl et hyl - hydr oxye | Gar b e 98
Ur1 pheny| DSpRTHe PR GeEt oty P Fpn O st T a2t m tor
2. 5hr. Addirtol)oimalActtoniptiie ngphphesshhesed 2at5@)°Cnasemibhtd At ditibreaheethidy 415 DI AD
(4ml) Land the mxture.left s i n verni . grat i an urification
by 1 4on ERPoRIEBsTRgRYBLITE DB PR Ep By (EAREN.EL 2 rtash P
conpound adued grell theweaction (HatEdigipr aMirtiidrShrs. AleH0B8EBrrBBGionetps dikted375;
found 276wiLhMEI%5|'A%WO e4r,' sgpr)e?rgfaerd?ttﬁé)norgalnics dried over magnesium sulphate and
evaporated. Purified by flash chromatoraphy eluting with EtOAc/iso-hexane 1:2 to
give the title compound (135mg) as a colourless oil. MS (ES): CasHa0>°CIN3Os

10  requires 499; found 500 [M+H]".

Preparation 68 Alternative Preparation
Ethyl 4-[9-(5-{3-chloro-4-[(1-methylethyl)oxy]lphenyl}-1,2,4-0xadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yl]butanoate

15
_( 0
o

Cl ~

O
N OEt
Reuln

A  mixture of 9-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-
2,3,4,5-tetrahydro-1,4-benzoxazepine hydrochloride (Example 31) (20 g, 47.4 mmol),

20  potassium carbonate (16.4 g, 118 mmol) and potassium iodide (7.86 g, 47.4 mmol) in
N,N-dimethylformamide (DMF) (250 ml) was treated with ethyl 4-bromobutanoate
(7.46 ml, 52.1 mmol) and the resulting mixture stirred at 80°C under nitrogen for 180
minutes. The mixture was allowed to cool and poured into water (1000 ml). The
resulting precipitate was extracted into ethyl acetate (3x 250 ml) and the extracts

25 combined, washed with water (2x 250 ml), then brine (150 ml), dried (sodium
sulphate) and evaporated to give a colourless viscous oil. The crude material was
purified by chromatography on silica, eluting with a 20-100% gradient of ethyl acetate
in isohexane to give the title compound as a colourless, viscous oil which crystallised
on standing (18.39).

30 MS (ES): CosH30°CIN;O5 requires 499; found 500 [M+H]".

Preparation 69
Ethyl 4-[9-(5-{3-cyano-4-[(1-methylethyl)oxy]lphenyl}-1,2,4-0xadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yl]butanoate
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207- Brono- 3, 4- di hydr o- 1, 4- benzoxazepi n-5(2H) -one A sol ution of nethyl
5-brono-2-{[2-({[ (1, 1-di net hyl et hypoxy] car bonyl } am no) et hyl ] oxy}benzoate

( Pr epar atworzo®g)go128. 92g, 23.8nmmol ) in DCM (18ml) was t PEeREPA008I06TI6TFA
(7nml) and stirred for 5hrs. Additional (2ml) TEA was added and the reaction
| eft 25 overnight. The solvent was evaporated, re-evaporated with tol uene
(5x) and dissolved in toluene (50m). The resulting residue was treated

with triethylamne (4 equ%/?“‘ and heat ed,ar\ 100C overni ght then evaporat ed.
The residue was purified by, @- %&a phy twice eluting with 50%
Et OAc/ hexane then 40-45% Et OAs#hexan qubns were evaporated to
give the title conpound (3.4g) as a solid Ms (ES): (C91-1881Br NO2
requires 243; found 244 [MtH|t Preparation 72

57- Br onp- Preparedsn getimiaiyiryolo 1 reprganon fa Fepi Bemple $81 MSi (68):d2rHz0N4Os

7- br ono- Sreaui%m%u%dﬁgb?ngrazepi n-5(2H) -one (Preparation 71) (3.28 g,
13.55 mmol ) in tetrahydrofuran (THF) (30nl) was stirred under argon. 10
Bor ane® t etrahydrofuran conplex (81 m, 81 mml) was added slowy and the

sol uti on pidparftfbreto RT for 1.5 hrs. The solution was heated at 65C
over ni ght? Iﬁe reacti on was cool ed and MeOH (20nl) added dropw se until

fizzing cMadwll. Then 2M HO ( 100RI9M {26l o -dimethiethvdloxylcarb oyt ed at

reflux fosmiHagthyRstpbeniiteg cool ing and sol vent renoval by evaporation.
The reaction m'x%,ure was partitioned between 15 Et OAdWater and separ at ed.

The aqueous | ayer was basified with 2M NaOH, extracted with EtO0Ac, dried

over magnesi um sul phate and gvapgQrateg@¢ to give a colourless oil (1g).
Precipitated solid fromthe i Et0OAc layer was filtered and dried.

This solid was dissolved in EtOAd W@ rated and the organic |ayer
dried over magnesium sul phate and evaporatied to give a col ourless oil

(1. 6g1)0. The 2 20products were conbined to give the title conpound (2.6g) as
a col our | g 0{9.62gV547 E8IMOlCoMIO 8aBIENO tpecui miir@20f Mmethyd 280nidvE-: - H| t

Prepar atir%njrg)(?/benzoate (10g, 43.3mmol), 1,1-dimethylethyl (2-hydroxyethyl)carbamate
(6.98g, 43.3mmol) and triphenylphosphine (12.47g, 47.6mmol) in THF (250ml) and
stirred at RT for 2.5hr. Additional triphenylphosphine (2.5g) was added followed by

15  DIAD (4ml) and the mixture left standing overnight. Evaporation and purification by
flash chromatography eluting with 25%EtOAc/hexane gave the title compound as a
yellow oil (8.92g). MS (ES): C15Hx2'BrNOs requires 375; found 276 [M+H-100]".

Preparation 71

20  7-Bromo-3,4-dihydro-1,4-benzoxazepin-5(2H)-one
O

oS

e}

A solution of methyl 5-bromo-2-{[2-({[(1,1-dimethylethyl)oxy]carbonyl}amino)ethyl]
oxy}benzoate (Preparation 70) (8.92g, 23.8mmmol) in DCM (18ml) was treated with
TFA (7ml) and stirred for 5hrs. Additional (2ml) TFA was added and the reaction left
25 overnight. The solvent was evaporated, re-evaporated with toluene (5x) and
dissolved in toluene (50ml). The resulting residue was treated with triethylamine (4
equiv) and heated at 100°C overnight then evaporated. The residue was purified by

flash chromatography twice eluting with 50% EtOAc/hexane then 40-45%
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1,1 -Di nmethyl ethyl 7-bronp-2,3-di hyd ro-1, 4- benzoxazepi ne-4(5H)-ca
rboxyl ate 0 )\--0 25 7-Brono- 2, 3,4, 5-tetrahydro- 1, 4- benzoxazepi ne

(Pr epar atworo®2)8o22. 15 g, 9.43 nmol) was di ssol ved i n dipchirre@swestvane (20
mL). Added triethylamne (1.445 m, 10.37 mmol) and bis(1, 1-di nmet hyl et hyl)

di car bon 2 Oy 10, 37 mupl ), Stirr f.or.4 hours then ed

i chi or one ik ate “Tad Ractenf MRy BoraE B ifl el R RGP AR g
(My504) awhitecsaipoMat(ES): CoelFaBMNGdequirdsi 4Baipand @4 fvi+] ut i ng wi t h

(Et OAdHexane 1:9) and evaporated to give the title conpound (2.76g). M

(ES): Cl4H1881Br NG3 requires 329; found 230 [ MH 100]. Preparation 74
1, 1- Di net Prgpatdtidn 72 cyano- 2, 3- di hydr o- 1, 4- benzoxazepi ne- 4(5H) - car boxyl ate 0O

)\--0 NC ., 5 ' s - di, et

7-br or#gl- 2?'?—@%“?9%%’gisﬁteﬁ{agé%ééﬁgfr%ﬂlgéléae{fpﬁ% - carboxyl ate (Preparation 73)
(2.67g9, 8.14 mmol), zinc cyanide (1.715 g, 16.27 mol) and

t et aki s(tri phenyl phosphi ne) pal | adi un{0) (1.410 g, 1.220 mmol) in DWVF (30
m) was heated at 80C over ni ght . BAddij6na

t et aki s(tri phenyl phosphi ne) pal | adi (790mg) was added and the yell ow
suspensi on heated at 80C for a furthe .

A solution of 7-bromo-3,4-dihydro-1,4-benzoxazepin-5(2H)-one (Preparation 71)
(3.28 g, 13.55 mmol) in tetrahydrofuran (THF) (30ml) was stirred under argon.

10  Borane tetrahydrofuran complex (81 ml, 81 mmol) was added slowly and the solution
stirred at RT for 1.5 hrs. The solution was heated at 65°C overnight. The reaction
was cooled and MeOH (20ml) added dropwise until fizzing ceased. Then 2M HCI
(100ml) was added and the reaction heated at reflux for 1hour before being cooling
and solvent removal by evaporation. The reaction mixture was partitioned between

15 EtOAc/Water and separated. The aqueous layer was basified with 2M NaOH,
extracted with EtOAc, dried over magnesium sulphate and evaporated to give a
colourless oil (1g). Precipitated solid from the initial EtOAc layer was filtered and
dried. This solid was dissolved in EtOAc/ 2M NaOH, separated and the organic layer
dried over magnesium sulphate and evaporated to give a colourless oil (1.6g). The 2

20 products were combined to give the title compound (2.6g) as a colourless oil. MS
(ES): CoH10*'BrNO requires 229; found 230 [M+H]".

Preparation 73

1,1-Dimethylethyl 7-bromo-2,3-dihydro-1,4-benzoxazepine-4(5H)-carboxylate
5o

25 0)
7-Bromo-2,3,4,5-tetrahydro-1,4-benzoxazepine (Preparation 72) (2.15 g, 9.43 mmol)
was dissolved in dichloromethane (20 ml). Added triethylamine (1.445 ml, 10.37
mmol) and bis(1,1-dimethylethyl) dicarbonate (2.263 g, 10.37 mmol). Stirred for 4
hours then added dichloromethane and washed with water (3x20ml). Dried the

30 mixture (MgSQO,) and evaporated. Separated on biotage column eluting with
(EtOAc/Hexane 1:9) and evaporated to give the title compound (2.76g). MS (ES):
C14H1s¥'BrNO; requires 329; found 230 [M+H-100]".
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10 The cool ed reaction mxture was diluted wth Et0Ac/water, separated, and
organi cs dried over anhydrous magnesi um sul phate and evaporated. The crude
was puri fwedodyshizash chr omat ography el uti ng wi th Et 0Ac pCirgp20v8x6rves 1: 9.
The conbined fractions were evaporated to give the title conpound (2.01Q)
as a yellow solid. 6H (CDCl 3, 400 MHz) : 1.42 (9H, br.$), 3.81 (2H, t),
4.09 (2H, m, 4.43 (1H, s), 4.51 (1H, s), 7.09 (1H, 15m, 7.47- 7.59 (2H,

m . Pr epaPepiacationb74

1, 1- D et hyl I r.0x m net h 1

benzoxaze bl TrRLeAg L TRYE etk S DI S pfisaCHit el dnate

1, 1-di net hyl et hyl 7-cyano- 2 3- d| hydr o- 1, 4-VYenzoxazepi ne 4(5H)- carboxyl ate
(Preparation 74) (2.016 g, 7.35 mol), bi;t xyl am ne hydrochl oride (1.021
g, 14.70 mmol ) and sodi um bi car's N3.09 g, 36.7 mml) in ethanol (30
m ) was heated at 60C overnight. grey solid was renoved by filtration
and the 25 filtrate evaporated. The r®sulting residue was di ssolved in

Et 0AC,5 Waghegixiitd howaﬁatd.h% ) 7ddrb|%6 z(Maﬁ b- BABbeR¥IBSE LD (SH)- gi ve the
title conpound (1.779g ﬁ%@@k g&. 015H21thﬁﬁreé%?res 307;

f ound 308°q RPMjAte ﬁrsb%{@g@fi 6?9 (?@793@14 f‘rm"?rét"!‘fﬂyéf"ﬁ?l“ 715 g, 16.27 mmol)
7-(5-{3- Cé/rﬂﬁ%Tékls((tlTﬁ@NTbHo%bﬁlM@f%u’ddmﬁmzﬂ410% 4- 29368 ah DMF (30 mI)

3-yl)-2, 3-di hydro- -benzoxazepi ne- 4 yl at e A sol ution

1, 1- di met W9 BERpA 2 -80RG dvesjehi rﬁﬂdctiq'??hdf??étSHVP'}Qw'p@D%ﬁmnﬁP@'aﬂlum(0)
benzoxaz e(ﬂbﬂﬁg)df(lv'ébi)ad@éﬁ %&}’thé\ty@”&v?rs@ﬁ%n@bh%a?@ af 80B4 1 .a Rirther BRR! ) ,
3-cyano- 4 nmet hyl et hypoxy] benzoi ¢ aci d '& an be prepared as described in
VW0 200%) 58§Qﬁgyooled redction mlxture was diluted with EtOAc/water, separated, and organics

dried over anhydrous magnesium sulphate and evaporated. The crude was purified

by flash chromatography eluting with EtOAc/iso-hexane 1:9. The combined fractions

were evaporated to give the title compound (2.01g) as a yellow solid. H (CDCl,, 400

MHz) : 1.42 (9H, br.s), 3.81 (2H, t), 4.09 (2H, m), 4.43 (1H, s), 4.51 (1H, s), 7.09 (1H,

15 m), 7.47- 7.59 (2H, m).

Preparation 75

1,1-Dimethylethyl 7-[(hydroxyamino)(imino)methyl]-2,3-dihydro -1,4-

JULS

NOH
N
Hm)k@(\)

20 ©
A suspension of 1,1-dimethylethyl 7-cyano-2,3-dihydro-1,4-benzoxazepine-4(5H)-

benzoxazepine-4(5H)-carboxylate

carboxylate (Preparation 74) (2.016 g, 7.35 mmol), hydroxylamine hydrochloride
(1.021 g, 14.70 mmol) and sodium bicarbonate (3.09 g, 36.7 mmol) in ethanol (30 ml)
was heated at 60°C overnight. The grey solid was removed by filtration and the

25 filtrate evaporated. The resulting residue was dissolved in EtOAc, washed with water
(3x20ml), dried (MgSQO4) and evaporated to give the title compound (1.77g) as a
white solid. MS (ES): C1sH21N3O4 requires 307; found 308 [M+H]".

Preparation 76
30 1,1-Dimethylethyl 7-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-
3-yl)-2,3-dihydro-1,4-benzoxazepine-4(5H)-carboxylate
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5 (0.617 g, 3.01 muol), EDC (0.786 g, 4.10 mml) and HOBT (0.502 g, 3.28
mml) in DMF (10 m) was stirred at ST overnight. Additional EDC (0.4g) was
added andwoheowmsersi on stirred for 3 hours. Then additi @alEP2008/067965
3-cyano-4-[ (1- net hyl et hypoxy] benzoic acid (0.3g) was added, the reaction
heated at 120C for 1 hour and | eft standi ng overnight. The reaction m xture
was partitioned between ter, ognd the (7}[%) gani ¢ |l ayer coll ected,
dried (MgSO4) and evapora ZI;%F@S I ti n @e was purified by flash

chr omat ogr aphy eluting with Et /ido-T 0-30 % Analysis of the

puried fractions by LCMS showed sone 3- 4-[ (1- net hyl et hypoxy] benzoi c
acid present so sodi um bi carbonate and Et OAc was added. The EtOAc | ayer was

separ at ed) @elbéen (aiy3asYimedtyledvdpdridydxyamgoiieninometimtza3-dwgonhé (410ng)
as a 15"‘hﬂ)érf%o§é)ﬂekfﬁile %¢%%?WQW%%OH eGVi5.88 o2 283 MAtoNd349dnd-MrH-56] t

Preparation 77

7- (5- { 3- clkl mealyiaﬂ[ls(l)pxyﬂbemm@@ml(qamw prengayed ag descfibgst vl VERHI09/88648P | 3- di hyd
ro-1, 4 beqo ?%%%Wﬁnﬂ)q 2 Ebcc@r #3@@/'4a1tcﬁmmol);enﬁ hbBTr§0 56910924 rHs) BT epar ed

by a simi to 'Preparation usi ng Preparation 75 and

appropri aEJMFa(éDmI) Ves sirgyd atd2b prersmil N3ddtionsy BPCe® 48 Bvasfagddad aad thg M+-H- 56] t
25Pr epar afl 9tﬂ)n7§t|rred for 3 hours. Th n addltlonal 3- C)jano -4- [(1 methylet I)oxy]genzow

Et hyl 3-[ 7- 6 -cyano-4-[ (1- et ) OXY oxa lazol -3-yl)-2
, 3- di hydaed 1 Zigbé/ﬁﬁ@dé%pthﬁ @@Stn)rl peqtml @beﬂﬂ@%@ éor 1hwra@n§olpﬁtstmﬁlr¢9‘

2-1(1- mt&)é'nﬁ%ﬂ)’ﬁ%y}eaéﬁg’n (RixtBret V\%St G%Ir"nﬁé%%r Bet%ve% &hd the

yl)-1, 2, 4-oxadi azol -5-yl menzonitril drochl ori ( Exanp e 35) (0.101 g,

0. 2681%nm>r§3amﬁ Iéxeétqnﬂe@tedl @IQ@Q(M@%a@%QW@B@EM gepdlinontrude. 837 nmol )
and et hyl ,3ifie 89?99{ Qr%ﬁﬁ%g?apﬁwg éﬁlﬁ thgWith Qoﬁ‘x@%d@&!a}me 2b % %eﬁﬁélyﬁé‘ offl xture

was sti rred an heated at '8 er Ar gon hour s. (0.094 M,

0. 537 molhp runigd deagliensaby bdip ph@wrthseme Sf@yaogffl é1- me(.thyimwlmﬂb?nm e added
and the reaghiRnsld %B&QmaﬂéarBS@été%natEté% Wsade%f g E’t r\h%?twas

Add| tional quantities o 537 mmol)

3- br onopr ¥paried.«ried. eEGn and em@pprntﬁéltq %rtéeélda@@m@ﬁund ﬁéoﬁ‘@é@ﬁl%n heat ed

agai T i | a2d hed 10 with
satuﬁe‘?t egﬁmg{%ﬁ(% @g (Ets?(t(?r%gﬁzél\ﬁ%% r@%}tﬁie%dét"?ﬁlaiogﬁd E%gﬁ\ﬁﬁH‘égfl ed (MgS™) and

evaporated. The resulting crude was purified by flash chromatography,

eluting w agt%cﬁ so Hexane 10-20% (Bi otage Colum) to give the title

corrpound . C26H28N403 requires 476; found 477 [MrH t

15Pr epar al:il @1mpy1ylethyl -(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-
3-yl)-2,3-dihydro-1,4-benzoxazepine-4(5H)-carboxylate

e YIS T

The title compound was prepared by a similar method to Preparation 76 using
Preparation 75 and the appropriate acid. MS (ES): CysH0s2°CIN;O5 requires 485;
found 430 [M+H-56]".

20

25 Preparation 78
Ethyl 3-[7-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-0xadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yl]propanoate

O— CO,Et

e aYe N
e

70



Et hyl

317-(5-(3-chloro-4-L(1-nethyl et hypoxy] phenyll -1, 2, 4- oxadi azol -3-y1)-2, 3-
di hydr o- Iwo-2b@vmsarazepi n- 4(5H) -yl | propanoat e 0- NCOp PCPEPRPEISAGI9Y a
simlar nethod to Preparation 78 from Exanple 36. M5 (ES):

20C231-12835C] 3 i 485: f [ ion.8
Er oyt 447 403 RO BE A AR AbRBT 23 dony T SPAD 8Y et 7
1- 3-yl) - 2181, 2di-oxaylthzol3-yHbdneozivika Zgdravh bt iBel) (BExainpie 88paf0e10259g, 026Dl uti on
of 2-[(1-nethyleth ~543-(2, 3,4, 55 r rQ- -benzoxazepi n57-y1) -
o o Ta Sxalialtn BB ke Bl7 b ey BiA [ BO¥AET: ey aFRGRERE BBMAS )
0. 276 motbrpmepsopahoate 60.05n @t el.402 mmoélg THe nddctioMinkidhrd Ova89stirmeld, arffd 553
nmol nd,_et hyl. 4-~branphut ano 0. 4 I r dded dth
Toact Son et Aot RERREEARG Y Sl BIEAlR 0%k Ak D S ol ERE TR 2 "
Addi t i onabroetop Aodite OB Uitnein6 402 niriol) 5@ revladd@d dddt themmlaypti@nstirlidPEA (0. 097
m, 0.55 rr?’m) ypane adde andthenﬁ ?e trion m Xt.ure ai)JI ' egated at
3o A § b 4
B0C undos " Rt B6CE LRGArOBR bRt ZREHIRR Mdfilibs of BlPe R LaBPE 2T,
Et OAc, wadhadmmndlharshethylad-brbnigirpEdoatal (0tG5d rmi( 8403 mimolamerevatadsd éricbnil) and
t he organjcs dri ). a e or.a - Th I wa rifj flash
chroma'?ogtrhgprﬁ ?t'ogﬂ]ﬁgﬁ%sa%é'?'hqgﬁdﬁgg |ns%&ﬂér§%a§ @Bsuog\%% 'P%@?‘glgglag%b ﬁnn) and
evaporOat edith catyirated tNeHEO4 Iselut Sxiibahl) 84 ters (EGmMIpi driedVigm ): and
0272- 130|\e|4\|/%§ rzgjérhui.rrh S, 489:"1 Sf(lgjJ ?&3491 ﬁ/ﬁl—i{?iﬁi r ét: r;]e ﬁsl {JISTSQ a.n Et hyl
Tir (5 ORI AR e lng RPN R R EN sh FRESALOARRY. clgting wittt DV
EtOAc/iso-Hexane 10-20% (Biotage Column) to give the title compound (92mg). MS
(ES): CH2sN4O5 requires 476; found 477 [M+H]".

15  Preparation 79
Ethyl 3-[7-(5-{3-chloro-4-[(1-methylethyl)oxy]lphenyl}-1,2,4-oxadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yl]propanoate

Prepared by a similar method to Preparation 78 from Example 36. MS (ES):
20  CusH2s>°CIN3Os requires 485; found 486 [M+H]".

Preparation 80
Ethyl 4-[7-(5-{3-cyano-4-[(1-methylethyl)oxy]lphenyl}-1,2,4-oxadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yl]butanoate

NN -

A solution of 2-[(1-methylethyl)oxy]-5-[3-(2,3,4,5-tetrahydro-1,4-benzoxazepin-7-yl)-
1,2,4-oxadiazol-5-yl]benzonitrile hydrochloride (Example 35) (0.104 g, 0.276 mmol)
was stirred in acetonitrile (2 ml). DIPEA (0.097 ml, 0.553 mmol) and ethyl 4-

bromobutanoate (0.059 ml, 0.414 mmol) were added and the reaction mixture stirred

CO,Et

25

30 and heated at 80°C under Argon for 6 hours. Additional ethyl 4-bromobutanoate
(0.059 ml, 0.414 mmol) and DIPEA (0.097 ml, 0.553 mmol) were added and the
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10di hydro- 1, 4- benzoxazepi n-4(5H) -yl ] but anoat e

7-(5-{3-Chl oro-4-[(1-nmet hyl et hypoxy] phenyl }-1, 2, 4- oxadi azol -3-y1)-2, 3, 4, 5-t
et rahydr odp4odvensanziazepi ne (0.105 g, 0.272 nmol) was st PCTER2008/067965
acetonitrile (2 rrfL) DI PEA 15 (0.095 m , 0 544 mmol) and et hyI

4- br ormburteant atrgl ure eJdeq d}g’e 0 t b)u g gdegr 'Ilhh Ct |c9nn m xture
heat ed at 80 rgonri1 chdu A hal' |59|B (3 0. 544
nmol ) andmectdwlwa& dJssmmekiuh eEt@At:ewéﬂwe@S\&thatuEhtekDBlahims)sohﬂloe (3Jd1c5m:l) and the
reaction mxture t 8OCoven en.the reaction mxture was
i ssol vec e AT G the Rednd RkiMashbs sigod B e sflof S, "Wt 1
wat er ( 15pdkified y ‘ezt ¢Hnenanogaa|phszseldhn@dntl(1 N SBG)scelfexamealbe@be@iotdgee cr ude

0
(B of 2e SONTRRFn A EoLB0R 825 8 B, Briment] brbl Sl o1
(80mg) .  MS(iRS)Os @Gk&)mrfm{da%e{uﬂm es 499; found 500 [ MHH] .
25Preparation 82 1, 1-D nethyl et hyl

8- (543-cyano- 4- [ (1- et hyl et hypoxy] phenyl } -1, 2, 4- oxadi azol 3-y1) - 2, 3- di hydr o-
1, 4- benzoRapamtiver 8 5H) - car boxyl at e Pr epar ed from Preparation 33 usi ng

the appr te, s _Ms (ES):
C26H28N48€{h:yng fﬂssd{é?@lgrg)oﬁﬂﬂg rﬁ?@’-gﬁ}pﬂf rlge% I} ?one)%gi a% ng}"

5Et hyl)44 8disg8ree Y, 4rbemzdxdZepinrd (Shl) tyibbignmatd phenyl) 1 ,2,4-oxad i azo
1-3-yl)-2,3- di hydro-1, 4- benzoxazepi n-4(5H) -yl | butanoate Prepared from

Exanpl e 41 using the mnet hod described in Preparation 36. M5 (ES):
C27H30N405 requires 490; d 4910i MrH|t 10 Pre o@tl on 84
9- (Met hyl oxy) -2, 3, 4, 5-t ah 0- ] J\b&x\a

7-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-tetrahydro-
1,4-benzoxazepine (0.105 g, 0.272 mmol) was stirred in acetonitrile (2 ml). DIPEA

15  (0.095 ml, 0.544 mmol) and ethyl 4-bromobutanoate (0.058 ml, 0.408 mmol) were
added and the reaction mixture heated at 80°C under Argon for 5 hours. Additional
DIPEA (0.095 ml, 0.544 mmol) and ethyl 4-bromobutanoate (0.058 ml, 0.408 mmol)
were added and the reaction mixture heated at 80°C overnight. Then the reaction
mixture was dissolved in EtOAc (20ml), washed with NaHCO; (aq) (15ml x 3) and

20  with water (15ml x 3) and the organics dried (MgSQ,) and evaporated. The crude
was purified by flash chromatography eluting with EtOAc/iso-Hexane 20/30%
(Biotage column), and evaporated to give the title compounds as an oil (80mg). MS
(ES): CsH30>°CIN,O5 requires 499; found 500 [M+H]".

25 Preparation 82
1,1-Dimethylethyl 8-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-
3-yl)-2,3-dihydro-1,4-benzoxazepine-4(5H)-carboxylate

Retatte

o)
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A sol ution of 9-(nethyloxy)-3, 4-di hydro-1, 4- benzoxazepi n-5(2H) - one
(Preparation 57) (50 g, 259 nmmol) in dry tetrahydrofuran (THF) (500 m ) was
cool ed t owoao®@sared treated slowy over ca 20 m ns w t hPCIEPRG0SI0GTIHS

al um ni um hydri de in THE (259 m , 259 mol ), keeping internal terrper ature
bel ow 15 e ddltl Ihem Io dto
varm o oS Caalr BRIRR oo SPEBr B E seb BB ik MBS RET T ot or
2 hours. mREepnramqn:m.M(EaS)l OuelgkN,O 5 campiires é?@,cﬁmmdt@mimmt]ure and was t hen
cooled to ca -15Cin a dry ice/acetone bath and treated cautiously with a
2:1 mxture of THF-water (100 m). Wen the addition was conplete the
m'xture vWBreparaitne®8 Wi t h nore water (220 m) and then with 2M sodi um

hydr oxd un | ter Ie V.

f et ctihd SaSrEE- AR Bt BBt A e ST ashed
wi t h bri ndihy801,4thenzngazepin-aPtylibutemmate extracted with ethyl acetate (2x
250 m). The organic extragts were conbined, dried (sodi um sul phate) and
evaporated to give the ti C d as an off white crystalline solid.
(42.9g) 30M5 (ES): Cl0OH13Nog , 90~ound 180 [M+H]. Preparation 85
2,3,4,5-tetrahydro-1, 4- benzoxzepl n-9 obrom de OH 5 A suspension
of 9- (rret hyl oxy) - 2, 3, 4, 5- tetrahydro 1,4 zep| ne (Preparation 84)
(43.4 g, 242 mmol) in 33% HBr in acetic aci d 1823mm1l) was heat ed

at 80C ovgrni ght re a m.j.e ure then

(reated 10 iRl il fﬂ?tﬁ“gﬂagcrb‘é?ﬁ’%ﬁﬁps A TR S The

resul t i ngCsdkNdOwasjuTed 48 fachd1f[M+tiat i on, washed with diethyl ether (300

m ) d dried under vacuum at 40C to give the title conmpound as a pale

br own powder (55.1g) M5 (ES): (C91-14102 requires 165; found 166 [ MtH . 15
Preparation 84

9-(Methyloxy)-2,3,4,5-tetrahydro-1,4-benzoxazepine

15
A solution of 9-(methyloxy)-3,4-dihydro-1,4-benzoxazepin-5(2H)-one (Preparation
57) (50 g, 259 mmol) in dry tetrahydrofuran (THF) (500 ml) was cooled to ca 5°C and
treated slowly over ca 20 mins with 1M lithium aluminium hydride in THF (259 ml,
259 mmol), keeping internal temperature below 15°C. When the addition was

20  complete, the mixture was allowed to warm to room temperature and stirred for 2
hours, then heated at reflux for 2 hours. The mixture was allowed to cool to room
temperature and was then cooled to ca -15°C in a dry ice/acetone bath and treated
cautiously with a 2:1 mixture of THF-water (100 ml). When the addition was complete
the mixture was treated with more water (220 ml) and then with 2M sodium hydroxide

25 until a filterable solid was formed. This was removed by filtration and washed with
ethyl acetate (500 ml). The filtrate was washed with brine (500 ml) and the aqueous
phase extracted with ethyl acetate (2x 250 ml). The organic extracts were combined,
dried (sodium sulphate) and evaporated to give the title compound as an off white
crystalline solid. (42.9g)

30 MS (ES): CyoH13NO; requires 179; found 180 [M+H]".
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Preparation 86 Ethyl[9-(5-{3-cyan

0-4-[ (1-net hyl et hyl ) oxy] phenyl }-1,2,4-0oxad i azo 1-3-yl)-2,3- d i

hydr o- 1, 4wbenmasenepi n- 4(5H) -yl | acet ate 20 To a sol ut iPOm/EPR008/067965

2-[ (1- et hyl et hypoxy]-5-[3-(2, 3, 4, 5-tetrahydro-1, 4- benzoxazepi n- 9-

yl)-1, 2, 4- oxadi azol -5-yl ] benzonitrile (Exanple 32) (110 ng, 0.224 mmol) in
acetonitrile (10 nL) was added N, N-dii sopropyl ethylamne (0.08 niL, 0.449
nmol ) 25 Beghaedtion 8%r onvacetate (0.05 ni, 0.449 mmol ). The reaction m xture
was heat eg t 0 or, 2 hours. The mixtu al lowed to cool to room

t enper at Léi’g’."{)’?ﬁg&?by%?l'ﬂ’%3"595%‘?@[‘@10! 5y§?®‘é’°['ﬂ'é’et itle conpound as a
brown solid (100ng). MS (ES) 5H26N1405 requi res 462 Found 463 [ MtH| .
30Preparation 87 WO 2009/ 080&5PET/ ER2008/ 067965

Et hyl 5-[ 9- (5-{3-cyano-4-[(1- hyl et hyl ) oxy] pheny1}-1, 2, 4- oxadi azol - 3-y1) -2
, 3- di hydro- 1, 4- benzoxazepi n-7 ¥ yl ] pent anoate 5

5

A suspension of 9-(methyloxy)-2,3,4,5-tetrahydro-1,4-benzoxazepine (Preparation

84) (43.4 g, 242 mmol) in 33% HBr in acetic acid (300 ml, 1823mmol) was heated at

80°C overnight. The mixture was allowed to cool to room temperature then treated
10  with diethyl ether (300 ml) and stirred for 30 minutes. The resulting solid was

collected by filtration, washed with diethyl ether (300 ml) and dried under vacuum at

40°C to give the title compound as a pale brown powder (565.1g)

MS (ES): CoH11NO; requires 165; found 166 [M+H]".

15
Preparation 86
Ethyl [9-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yl]acetate
io N\ | [ N—>=O
74 /-
20

To a solution of 2-[(1-methylethyl)oxy]-5-[3-(2,3,4,5-tetrahydro-1,4-benzoxazepin-9-

yl)-1,2,4-oxadiazol-5-yl]benzonitrile (Example 32) (110 mg, 0.224 mmol) in

acetonitrile (10 mL) was added N,N-diisopropylethylamine (0.08 mL, 0.449 mmol)
25  and ethyl bromoacetate (0.05 mL, 0.449 mmol). The reaction mixture was heated to

80°C for 2 hours. The mixture was allowed to cool to room temperature. The solvent

was evaporated to give the title compound as a brown solid (100mg).

MS (ES) CasHsN4Os requires 462 Found 463 [M+H]".

30  Preparation 87
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To a sol ution of

2-[ (1- met hyl et hypoxy] -543- (2, 3, 4, 5-tetrahydro-1, 4- benzoxazepi n- 9-

yl)-1, 2, awWoxadvmans- 5-yl ] benzonitrile (Exanple 32) (100Pow/EP200204796%01) in
acetonitrile (10 mM) was added N, N-diisopropyl ethylam ne (0.07 m, 0.408

nmol ) and yl ent at . n_..,0. 408 I i on

m xture vvasS’E ?Z%P{w %%?@v’egﬁﬁ‘&gﬁ%%%x%p%‘é’%é1’?§9 dnazoﬁ%(ﬁ)af%d t he

sol vent ediapdroeatl,dchenRaxradeipiatd(Sbh)-yilpehtamontesi due by fl ash chromat ography,
eluting with (40-100% et hyl acetate in cycl ohexane) gave the title conpound
as an off white solid (70ng). M5 (ES) C28H32N405 requires 504 Found 505

[ MFH] . 15Preparati on 88 Eyhyl

319-(5-{3-chloro-4-[(1- yl ypOxy] pkr€myl} - 1, 2, 4- oxadi azol - 3-y1) -2, 3-

di hydr o- 1, 4- benzoxazepi n- 4(5 Rpahoatd\ 20 Tq a sol ution of

9- (5-{3- chI or 0-4-[ (1- net hyl ef/hypoxy] p -1, oxadi azol - 3-y1) -
2,3,4,5-tetrahydro-1, 4- benz ﬁazepl ne My ochI oride o Exanpl e 31) (260 nyg,
0.62 mml) in acetonitrile (15 m) was added N, N-d{i sopropyl et hyl am ne
(0.214 m, 1.23 mmol) followed by ethyl 3-bronopropanoate (0.158 m, 1.231
ol ) .5 The reaction 25 m xture was heated at 80C overnight. A further 1

equiv. of N, Ndiisopropylethylam ne and et hyl 3-bronopropanoate were added
and heati hg ac@@wtiomugfdZdﬁﬂemﬁiihglﬁthyl)mkvéér[éé%Bi%tetwiaiavdroél 4venzoxarenin-and

evapor at égpﬁ‘hrb{a‘dfa%l'é) inzb A eﬂﬂexﬁﬁ'@yﬁo' ﬁ@'tl Qgrrﬁ]% il uting

with 50-65%‘€eth aceta In cyc e conp und as a
yel | ow oi $Ce(i<8mﬂ’g>)(10m) w&spdmsmgmpmaﬂe@mmeéo ﬂ%@l%ﬂ%mﬂgﬁ) gv-H]
Prepar at i

51, 1- Di ne"%')‘ﬂi’)%g?rﬁmf’B‘??t%??%‘?é% O B R IRty P e RS Oy VS B TR 13 - 1, 2, 4-
oxadi ¥z ol 8BCyavermgta-themyds @llawed tseenahend dis seivent BMpperatedoRyifipaion of

10Tri et hy 0 Egg&{) d oSt e LUt on of
5-chl oro- ﬂggn}#%ug bisfl?aesﬁhg%%;r%fo - pyfiég@ﬁ]gga ox@oﬁ(g)/gc%tﬁﬁ(rgr%égﬂbemprepar ed
as descri @@@hemmgawmmnemmpnmd gs anoffnblty solidd (XOMgYi net hyl f or mami de (20
m) follo f i | (185 nmg, 1.21 mmol) then
1-(3-di ne'}ﬁﬁng%Cn%gzrhg&%%?%g% é?ﬁg@é@r%mwde hydr ochl oride (232 ngy, 1.21
mol ) and lastly 1, 1-dinmethyl et hyl

159- Ry dr gpeypapded) g no) met hyl ] - 2, 3- di hydro- 1, 4- benzoxazepi ne- 4(5H) - car box
ylate (Pr 5) (310 ny, 1009 mmol ) . The reaction m xture was

heat ed t oE®HYC fDI9-Ba[3rehiere-44(emethylatindibxydioheyvl}-beAcexadinzolBivig2.8i t h et hyl

acetate fl s igl & 2 Qﬁﬁ phase was dried and evapor at ed.
Purifi ca?‘?‘ox&? t%n\rﬂe)s%hé*\t‘jﬁg]i b{/sﬂgy]gn%c rl(t)frat ography, eluting with 15-25%

ethyl acetate in cycl ohexane to give

20
To a solution of 9-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-
2,3,4,5-tetrahydro-1,4-benzoxazepine hydrochloride (Example 31) (260 mg, 0.62
mmol) in acetonitrile (15 ml) was added N,N-diisopropylethylamine (0.214 ml, 1.23
mmol) followed by ethyl 3-bromopropanoate (0.158 ml, 1.231 mmol). The reaction

25 mixture was heated at 80°C overnight. A further 1 equiv. of NN-
diisopropylethylamine and ethyl 3-bromopropanoate were added and heating
continued overnight. The reaction mixture was cooled and evaporated. Purification of
the residue by column chromatography, eluting with 50-65% ethyl acetate in

cyclohexane to give the title compound as a yellow oil (80mg).
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20the title conpound as an amber col oured gum (280ng). MS (ES)

C24H2735CI NMdO5 requires 486 found 487 [ MtHt Preparation 90

259- ( 5{ 5-vgbl200008672F ( 1- et hyl et hypoxy] - 3- pyri di nyl }- 1, 2, 2cos®dianeises-y1l) - 2,
3,4,5- tetrahydro-1, 4- benzoxazepi ne hydrochl ori de. A m xture

of 1, 1-di hy|] 35 :

o (5 (5 CHPOFS! B b RO PAUISn P8BS 46 ey 1) - 1, 2, 4-

oxadi azol - 3-y1) - 2, 3-di hydro-1, 4- benzoxazepi ne- 4(5H) - car boxyl at e
(Preparation 89) (190 ng, 0.390 mml ), 4M hydrogen chloride in dioxane (1
m, 4.00 nmol) and 1,4- dioxane (10 m) was stirred at 60C overni ght. The
reacti on Prephratong® cool ed and 5a white precipitate formed. The solid was

filter f he pr
CLoms a5l M%%rt’@cl]%t?'yes SDeoTaTs aﬁ‘%é‘?-ﬁmﬁqeﬁﬁ%*gﬁa%%!ﬁ?%ﬁ?"éi'w'} 2. hyl
3- [ 9- ( 5- { &xactihzml -3-18)-2,8 dihypd oyl , éblenpaxazk pBrepd(6Hpcanpbkylbte, 4- oxadi azol - 3-y1) -
102, 3-di hydro-1, 4- benzozazepi n-4(5H) -yl ] propanoate To a sol ution of
9- (5-{5-chloro-6-[(1-nethyl et hyl) oxy]-3-pyridinyl}-1, 2, 4-oxadi azol -3- 15
yl)-2,3,4,5-tetrahydro- 1, 4- benzoxazepi ne hydrochl oride (Preparation 90) (80
ng, 0.189 mol) in acetonitrile (10 m) a N, N- di i sopr opyl et hyl am ne
(0.066 m, 0.378 mml) follgwed by eth ‘ propanoate (0.048 nm, 0.378
mml ). The reaction m xture\wag N OC overnight. A further 1
equi val ent of N, Ndi i sopropyl ét am ne et hyl 3-bronopropanoate were
added and heating 20conti nued e@verni ght.~The reaction m xture was cool ed
and evaporated. The residue was purified by colum chromat ography on
silica. Elution with 40-60% et hyl acetate

10  Triethylamine (0.281 ml, 2.02 mmol) was added to a stirred solution of 5-chloro-6-[(1-

methylethyl)oxy]-3-pyridinecarboxylic acid (may be prepared as described in
WQ9702244; 217 mg, 1.01 mmol) in N,N-dimethylformamide (20 ml) followed by
hydroxybenzotriazole hydrate (185 mg, 1.21 mmol) then 1-(3-dimethylaminopropyl)-
3-ethylcarbodiimide hydrochloride (232 mg, 1.21 mmol) and lastly 1,1-dimethylethyl
15 9-[(hydroxyamino)(imino)methyl]-2,3-dihydro-1,4-benzoxazepine-4(5H)-carboxylate
(Preparation 65) (310 mg, 1.009 mmol). The reaction mixture was heated to 60°C for
48 hours, then allowed to cool before diluting with ethyl acetate and washing with
water. The organic phase was dried and evaporated. Purification of the residue by
column chromatography, eluting with 15-25% ethyl acetate in cyclohexane to give
20 the title compound as an amber coloured gum (280mg).
MS (ES) C24H»*>CIN,4Os requires 486 found 487 [M+H]".

Preparation 90
25  9-(5{5-Chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-

tetrahydro-1,4-benzoxazepine hydrochloride.
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in cycl ohexane to give the title conmpound as an olive green coloured oil
(28mg). M5 (ES) C24H2735CI N1405requires 486 Found 487 [ M+H]. 25Preparati on

92 WO 2009/080725 PCT/EP2008/067965
Et hyl 349- (543 cyano 4-1 (1- net hyl et hypoxy] phenyl}-1, 2, 4 oxadi azol - 3-y1) -2, 3-
di hydro-1

2- 11 net AT BERG BEGT iRl BRI Ford Ry RS AP 12

yl)-1, 2, 4e>(a)daadola&ng—ZB—@lhymn-ZIoﬁhbemzob(ededar41(6HD-oa|ideylétExaﬁmperafﬂﬁbn 89D no,
0218mm cetonitril Orri) added_N |s ro Iethlamne
(o 076" m 108 M RHOP bty liDe 595 e B BB ey 0. 436

nmol ) . Thcdaoxeemc(tlommi) waxistmred aBG(WG)SO\/feeagIﬁdTm reAgGorowditumeginds. co@nlédjandﬁer
equ%e Z] ,rc” #1 gy thlidamsn ((]:J thyIVShbrg Caano evvere
added “and® Keat iPhg"Eént 1N ove? ‘ﬁ? lpea8tgl 3 ik e é 5ol ed and
evapor at ecbhdl{’u?(]nhg)cmsl (ES)Gﬁgl-hgﬁ%CIN@d rdqmrds;@%‘d?awnd 38R} ogr aphy on silica,
eluting with 60-70% ethyl acetate in cycl ohexane to give the title conpound
as a brown oil (40nmg). 10MS (ES) CLlOH13NC2requires 476 Found 477 [ MtH t

Pr epar at | Brep@gatioh %t hyI et hyl

5- cyano- i di r . re of
1- net hyl &%&ﬂ g‘f%:ﬂ‘?/k) épﬁ}th 5}{] %atﬂ kg%’?}ayﬁ)gﬁ%ﬁﬁ&%@g&%gﬁ%ﬂ %S’Q (may be
pr eparled 2),3-dierpiMenmméﬁmZQGH)-yﬂprb:pagpatéo. O mol) in dry
N, Ndi et hyl f ormam de (DMF) (60 ml) and zinc cyanide (4.23 g, 36.0 nmol) at
room tenperature was de-gassed and flushed with nitrogen several tines.
Tetraki s(tri phenyl phosphi ne) pal | adi unq 0)'—(\3 47 g, 3.00 nmol) was added and
the 20 degassi ng procedurg repeat e‘q”. Eéet—fon m xture was then heated
to 100 C for 24hrs. The rex i as al l'owsd to cool to room
tenperature, then filtered to rermve d residues, washing with a little
DVF. A further quantity of zi'nc cyanide (4.23 g, 36.0 mmol) and a different
bat ch of tetraki s(tri phenyl phosphi ne) pal | adi um(0) (3.47 g, 3.00 mMmmvl) were
added, with the s e- gas ing nd nitr n flush. 25Heating wa then
cont | hued G TOHIE Pbo e Chpiee TadER YR ROl YHASY BT Poredtias 3o
:ﬁom talerrgw@tawg@tea@a%dgo 1H- F@ﬁﬁﬁlamdr’ﬂa &iybbdchl@ﬁ@% 3(:]13$<§p§ial‘rléilcfnl lobgr(ed ﬂntg rgmove
e solid residu e solufion was caon rate st andi ng,
ror e sol | & 1ELEIAL duACH R {EUTL WARS0d%q AR BRI RAP BIAD I AL DRATE, |t hen
the or ganm.gmhﬁﬁ@l)wam%d Tehwyv\@ttﬁbm()gi’bban&ﬁtb ©.046" ing: .37 mrad).Cmsent r at ed

to an orange . oil. The crubcjiye nmat erj gl was | oaded onto a silica col um
and chr on&PeiTapRele wesithealrdaet BOC fVaigit Aofurhed oo 8%“?@’?”%881’\5% in

cycl Ohexa@@ob@ gbl\h‘9la31|r$e79ar@f diiyP d8Gkorfddrbbarkafy avdraatededMdnd heating

h I F h f h I h
; gglﬁ%/ &n |Ougj|)/g)]€qrwgﬁtr &@g:r (‘élrolq rrlngt%tré \C/)vgs l():%I)ol(éd ra%rdrﬁgvggcr)rgf)ed Thg r(lajstlcljuneg wth a

was purified by column chromatography on silica. Elution with 40-60% ethyl acetate

in cyclohexane to give the title compound as an olive green coloured oil (28mg).
MS (ES) C2H»*>CIN4Os requires 486 Found 487 [M+H]".

25  Preparation 92
Ethyl 3-[9-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-0xadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yl]propanoate

30
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I n cycl ohexane gave the title compound (1.32g), M5 (ES) Cl131-116N203
requires 248; found 248 [MH]. Preparation 94

55- Cyano-wso[20dv/aset2hy| et hypoxy] - 3- pyri di necar boxyl i ¢ aecCu/BEhoSOR6S
1- Met hyl et hyl 5-cyano-6-[ ( 1- met hyl et hyOoxy] - 3- pyri di necar boxyl at e

(Preparat/ (1, D 1) .1 m.) W th
sodi um hyti? (?x?iét'o%'fﬁgg%r%et}%l.e %Bmﬁg3§%§%?§£etr%ﬁ "Gt g?r?zro%%%e qgr oom
t enper at wylp1,2d-giad@zal- MIMEnmtnﬂfshydlﬁcmmdet(E&amplerﬂQ) ) (OLGHMB2$8 oweal) no
starting nate Xt ur oncentr d 10 noI The
eal due vileeared Ominln el BRLiRREraMBh bR CRTRER FEoE Rt ci
white pr efollqnmetchbyeeth?h&bwhopiomate (. @56enhl, cﬁ436 msjh)edhwreéntmatrmxtuwd dried
over ni |nvc g eth t|t| (ES)
c_mHlﬁzo% ?e‘&% & ta@o@ OV?%‘@&‘& % Hf(ﬂ“' (?”Sé%ro%g‘)”y'am'”e
1, 1-Di metdmd etHyVB?or()rﬁéﬁmpymme Gveré Jadrded mridehdzatpgxgomau@yroveimgm}ﬂila 2, 4-
oxadlazol 1 245te ro-3H-.3-b I n 3carbo I e 0 20A
oo ut on BROLNpGe bt SRR B e, TIERATR B SR B
( Pr epar at ¢hwomatography on silica, eIutlng with 60-70% ethyl acetate in cyclohexane to give
the title compound as a brown oil (40mg).
10  MS (ES) C1oH13NO, requires 476 Found 477 [M+H]".

Preparation 93

1-Methylethyl 5-cyano-6-[(1-methylethyl)oxy]-3-pyridinecarboxylate

5

15 A mixture of 1-methylethyl 5-chloro-6-[(1-methylethyl)oxy]-3-pyridinecarboxylate
(may be prepared as described in W0O9702244; 7.73 g, 30.0 mmol) in dry N,N-
dimethylformamide (DMF) (60 ml) and zinc cyanide (4.23 g, 36.0 mmol) at room
temperature was de-gassed and flushed with nitrogen several times.
Tetrakis(triphenylphosphine)palladium(0) (3.47 g, 3.00 mmol) was added and the

20  degassing procedure repeated. The reaction mixture was then heated to 100 °C for
24hrs. The reaction mixture was allowed to cool to room temperature, then filtered to
remove solid residues, washing with a little DMF. A further quantity of zinc cyanide
(4.23 g, 36.0 mmol) and a different batch of tetrakis(triphenylphosphine)palladium(0)
(3.47 g, 3.00 mmol) were added, with the same de-gassing and nitrogen flush.

25  Heating was then continued at 100 °C for 2hr.

The reaction mixture was allowed to cool to room temperature again, diluted with
ethyl acetate and filtered to remove the solid residues. The solution was
concentrated to an oil. On standing, more solid separated. The mixture was extracted
with ethyl acetate, then the organic phase washed with water (2x), brine, dried and

30 concentrated to an orange oil. The crude material was loaded onto a silica gel
column and chromatographed, eluting with a gradient of 0-10% ethyl acetate in
cyclohexane to give 3.87g of product still contaminated with triphenylphosphine.

Further purification by chromatography, eluting with a gradient of 0-5% ethyl acetate
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94) (206 ng, 0.999 mmol) in dichloronethane (5 m) at roomtenperature was
treated with oxalyl chloride (0.262 m, 3.00 mmol) and 1 drop of

N, Ndi met hwbf2009mmoizde (DMF). After 1hr, the sol ution wasPCOEPUSHEIEE t O
give the cr ude aci d chloride as a yell ow gum

251, 1- Di dr xyam no )methyl]-1, 2, 4, 5-tetrahydro- 3H 3-
benzazeprﬁe ﬁSWY kﬁgt@ g%p"?gnééﬁ’) (305 ng, 0.999 mol ) in DWVF
(5.00 m) M/&GES)rCea-ﬁ@Nz(wrbhnwtas&élﬁhﬁoluadrﬂh&[l‘(lﬂﬂ]t? m, 1.20 nmol) followed by
the crude acid chloride (described above) in DM (1m). After 10m ns the

m xture was heated to 120 C. After 2hrs the reaction m xture was allowed to
cool to rPmpataigne94t ure and concentrated. The residue was partitioned

B T e T SR A

washe to’givé a yell ow gum which
crystallised on standing. The crude Nrial was | oaded onto a silca gel
col um and chromat ogr aphed el utd a gradient of 0-20% ethyl acetate
5in cycl ohexane to give the t|t ound as a colourless crystalline
solid (224ngs), M5 (ES) C261- 1 reﬁ 475; found 420 [ M+ -t Bu].

Preparation 96

1, 1-Di met P{A 2& #;7 é—%a&%é‘?? et %%j‘oﬂf@{l% o‘?r‘i&%Po%& 5fe3(Fpr¥ ghé}f’ 5%51 2, 4-

10oxadi azo etra enzazep |
suspensi ofi.280, 5 1(5hrhmot) I6e|_tl(a110h@0hml)evawﬂre)ajezq/}mtﬁ-qoylmndhyﬁoad@@&yﬁ|nd aci d

b
((jlrrgﬁl o?op{fg(g Ig%rﬁ%ﬁgﬁlgﬁ% ét gﬁg%}gtgﬁf%m\é&heatﬁdg 9’%% FytlI chl ori de
(0. 2610m , saut@0, mmuilL)C/MBcmawaamooqiar@ﬁg Nyatertl.nBehpibfwe veasi @o cemARyd toAf t er
2hr s the r%%%'e‘?ﬁbn"és?srr%%%%ﬂbrv% E ikl e vdtdie tidU8GaRs Wik BMPLERR, as a

yel | ow
1, 1-Di met@yd! ettiigk Whikhpracpitgten’ he solichwas filteredh pff] washedayith- water amd driest 3H- 3-

i ssol vech erafih Bt e, T SRR i odhipou IR e (017 Mo 1. 20
mol ) andM§t(EB) @ebl-bszf)@mqwres 206; found 205 [M-H]".
15
Preparation 95
1,1-Dimethylethyl 7-(5-{5-cyano-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-
oxadiazol-3-yl)-1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate

20 A solution of 5-cyano-6-[(1-methylethyl)oxy]-3-pyridinecarboxylic acid (Preparation
94) (206 mg, 0.999 mmol) in dichloromethane (5 ml) at room temperature was
treated with oxalyl chloride (0.262 ml, 3.00 mmol) and 1 drop of N,N-
dimethylformamide (DMF). After 1hr, the solution was concentrated to give the crude
acid chloride as a yellow gum.

25  1,1-Dimethylethyl 7-[(hydroxyamino)(imino)methyl]-1,2,4,5-tetrahydro-3H-3-
benzazepine-3-carboxylate (Preparation 41) (305 mg, 0.999 mmol) in DMF (5.00 ml)
was treated with triethylamine (0.17 ml, 1.20 mmol) followed by the crude acid
chloride (described above) in DMF (1ml). After 10mins the mixture was heated to 120

°C. After 2hrs the reaction mixture was allowed to cool to room temperature and
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20 tenperature. A solution of the crude acid chloride (described above) in
dry DVF (2 mM) was added to give a pale yellow, turbid solution. The

m xture waio 28a%080Rd for 1.5hr at room tenperature, thenprPoeatreasine79s20 C for
2hrs. The reaction mxture was allowed to cool to roomtenperature, and

concent 2l 50! 58 S4BT RS O ST b SR G

concent r atyeldoxide. & heraegamié gen wahwashadeithrhties,idaled\snd doocatddteaintoagive si |l i ca

gel colunn d chromat ographed el utin it h a gradi ent of, 0-15% et hyl
Scetate i nvabe GHBRARE EREE" Br e s b b B RerPae B e 1 ess
f oam sol i slica @@D&twsan and/BhioERodt2H403nRIYAGth a gopdiene sf 3-34% dtoylradedRO [ M+

-t Bu] .. 30Preparatiaon 97 t hyl : ,

a7 B (B <ahpisng e et s comppynsn 2 soi8yiess S IE P19 GR4RINy of - 3-y1)
- 1, 2, 4, SMBAEBHBytaN OBl &ruives 4 3%, dpint 820M+btBdhoat e o 002E1

7-(5-{5-Chl oro-6-[(1-nethyl ethyl)oxy]-3-pyridinyl}-1, 2, 4-oxadi azol - 3-y1) - 2,
3,4,5- 5 tetrahydro-1H 3-benzazepi ne hydrochl ori de (Exanple 50) (192 ng,

0. 499 mmoPlepiaratidnN6Gli met hyl formami de (2 ml) at roomtenperature was treated

w th pot i4m te (1 . - [r byt anoat e
(0. 00" - o EReBRIRROP R T ftantond SHFR BT pf O EART %
m xt utle warsadiaml-SeyIprha, 4D tetmaitydad-8H-3-havezazepindtizcavhoxplatd i t i oned bet ween
et hyl acetate and water. The,10ethyl acetate | ayer was washed with brine,
dried and concentrated to a bougl ess gum The crude material was | oaded
onto a silica gel colum and c mat ogr aphed, eluting with a gradi ent of
80- 100% et hyl acetate in cycl oheyane gave the title conpound as a
colourl ess gum which slowy crystallized on standing (185ngs). MS (ES)
C26H3135CI Nd04 requires 498; foundl49 H4 15 Preparation 98
3- Br onp- 2- hydr oxybenzal dehyde OH 20 N—{_é

O

A suspension of 5-chloro-6-[(1-methylethyl)oxy]-3-pyridinecarboxylic acid (may be
prepared as described in W09702244; 215 mg, 0.999 mmol) in dichloromethane (3
ml) at room temperature was treated with oxalyl chloride (0.26 ml, 3.00 mmol) and 1
15 drop of N,N-dimethylformamide (DMF). After 2hrs the solution was concentrated to
give the crude acid chloride as a yellow oil.
1,1-Dimethylethyl 7-[(hydroxyamino)(imino)methyl]-1,2,4,5-tetrahydro-3H-3-
benzazepine-3-carboxylate (Preparation 41) (305 mg, 0.999 mmol) was dissolved in
dry DMF (2 ml), treated with triethylamine (0.17 ml, 1.20 mmol) and stirred at room
20 temperature. A solution of the crude acid chloride (described above) in dry DMF (2
ml) was added to give a pale yellow, turbid solution. The mixture was stirred for 1.5hr
at room temperature, then heated to 120 °C for 2hrs. The reaction mixture was
allowed to cool to room temperature, and concentrated. The residue was partitioned
between ethyl acetate and water. The organic layer was washed with water then
25  brine, dried and concentrated to a cream foam. The crude material was loaded onto
a silica gel column and chromatographed eluting with a gradient of 0-15% ethyl
acetate in cyclohexane to give title compound was obtained as a colourless
foam/solid, (305mgs), MS (ES) CosH,9>°CIN,O, requires 484; found 429 [M+ -tBu]".

30  Preparation 97
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Triethylamne (72 m, 520 mvl) was added over 10 mi nutes to a suspension
of paraf ornal dehyde (23.4 g, 780 mmol) and dry magnesium di chl oride (49.5
g, 520 nmwb,2008d0726h; CAS 7786-30-3) in THF (1 litre) umdemEpaeoBeTyeh at
roomterrperature 25 The resulting mxture was stirred for 20 mn, then

2- brormph V. [40 The
resul ti ng ﬁs(%& 'S't%fm@ m\lgg" &ﬂgﬁgﬁa 3e%¥r?q}ny|$ % &'ﬁ%ﬁl X@I ed to
room tenphﬂaﬂ;mte&rahijum-sﬁmbemzwa-:i yelﬂbutaneatet he vveekend and then dil uted
wi th diethylether (500 m ). The organic phase was washed wth a 2N
hydrochl oric acid (500 m) 6 the two phases were separated. The insoluble
material was filtered off and e organi c phase was washed twice with 2N
hydrochloric acid (500 m) then five times with water (100 m), dried over
magnesi um sul phate and concentrated in vacuo to give the title conpound as

a colourless solid 5(46.5 g). \fES) C71-1519Br Q2requi res 200 found 199
[MH . Preparation 99 2-Bronp- 6w~ oxyet hyDam noi net hyl } phenol 0
10To a sol ution of 3-bronop-2-hydrox d de (Preparation 98) (9.6 g,

47.8 mmol ) in tetrahydrofuran (250 m) at OC usger nitrogen was added
2-am noethanol (3.02 m, 50.1 n finel owder ed sodi um

triacet ox?%?%ﬁb'&ﬂ'@'é“(rﬁﬁhﬁe’@yl)%]%ﬂw&'f‘y'} ~Artef g '%285%13/& gtfh xture was
stirred afetrBfydrén H13-BenAaBeping hiyroell ol (FMagitle 301 (10RNBEND. 189 @6bIN invacuo.
The residu was triturated under dichloromethane (-200nL). 15 and i nsol ubl e

mater | al QST EPEIEBHE (TR (RO PRSI AR SREEA MMl QTEMUThovo and
the resi %s@bwetm@dnysm ngs amn@)c%d:@thylmbmcmiumobi@e(otogtmocamnfﬁm@r)d as a
white SOlJB'Pf"%’Uﬁ %% I\/B(ES 798rN§)ﬁﬁgU|res 243 found 244 [M'-H]
Prepar at i ure2ie feﬁ%pny@%t ny 8By %y‘a’FtHS?yWﬁ%rﬁ?Pbeﬁe%’?ﬂ/l ] (2-
concentrated. The residue was partitioned between ethyl acetate and water. The
10  ethyl acetate layer was washed with brine, dried and concentrated to a colourless
gum. The crude material was loaded onto a silica gel column and chromatographed,
eluting with a gradient of 80-100% ethyl acetate in cyclohexane gave the title
compound as a colourless gum, which slowly crystallized on standing (185mgs).
MS (ES) CsH3:°CIN,O, requires 498; found 499 [M+H]".
15

Preparation 98

3-Bromo-2-hydroxybenzaldehyde

OH
Br

20

Triethylamine (72 ml, 520 mmol) was added over 10 minutes to a suspension of
paraformaldehyde (23.4 g, 780 mmol) and dry magnesium dichloride (49.5 g, 520
mmol, Aldrich; CAS 7786-30-3) in THF (1 litre) under nitrogen at room temperature.
25  The resulting mixture was stirred for 20 min, then 2-bromophenol (45 g, 260 mmol)
was added over 5 minutes via syringe. The resulting mixture was stirred under gentle
reflux for 6 h then cooled to room temperature. The solution was left over the

weekend and then diluted with diethylether (500 ml). The organic phase was washed
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hydr oxyet hyl ) carbamate OH 0 O

2- Brono- 6- {[ ( 2- hydr oxyet hypam no] net hyfi phenol (Preparation 99) (2.3 g,

9. 35 nmolwowa®/m@bdasol ved in nmethanol (10 m ) and tetrahpdraPasidnci9é® )
and the 25 resulting m xture was cooled at OC. Triethylamne (1.95 m, 14.0

added and the FRSURETE Sofredint B8 R PhieReitulniber el e n °
Furt her tinsadulbly Inzateniee wakIhterdd, offi add thenobaniamtiase s64 whsHedrbtibe Mih N )

al Towed (eI eclsu 5P rulTRep b e AR R o0 8. ESE bl ol s e

concent r asudphater and cocenTrbtedrie vacuetovgige thestitiel coatbound ek laytolactesaiselidand t he

organiL p ed 4 M-~ce W th N_h hl.oric acid then brine and
dried im@ﬁ%ﬁg)n&%s(gggﬁéﬁ%) f ﬁE?qclj"cS?\Sc%ﬁq %’3?%2‘% ﬁ\ﬁ'\/AACua. Purification of the
resi due by flash chromatography on silica gel, eluting with 15-45% et hyl
acetate ilg cyclo ne 5gave the title conpound as a pale yellowoil (3.4
g,). M5 ( =12079Br Na4 requires 345 found 246 [ M+rH COOC(CH3) 3] -.

Pr epar at i 2Brd®d-6-{[(2thyinowyéthlybainidolmethyl}phenol

9- br ono- 2, 3-di hydro- 1, 4- benzozazgpi ne- 4(5H) - car boxyl ate 0 07-Th -40 10

Am xt ureof 1, 1- di net hyl et hyl [ ( 3- bifono- 2- hydr oxyphenyOret hyl ] ( 2-

hydr oxyet hyl ) car bamat e ( Pr &ra 9 ~35_@H. 79nmol ) and

tri phenyl phosphine (1.96 g, 7. Nn tetTahydrofuran (40 ni) under
nitrogen was cooled to OC. DiiB pyl azodi carboxylate (DIAD) (1.47 m,
7.47 mmol) was added

10  To a solution of 3-bromo-2-hydroxybenzaldehyde (Preparation 98) (9.6 g, 47.8 mmol)

in tetrahydrofuran (250 ml) at 0°C under nitrogen was added 2-aminoethanol (3.02
ml, 50.1 mmol) then finely powdered sodium triacetoxyborohydride (10.6 g, 50.1
mmol) and the resulting mixture was stirred at 0°C for 1 h, then stirred overnight and
concentrated in vacuo. The residue was triturated under dichloromethane (~200mL)

15 and insoluble material was filtered off. The organic phase was concentrated in vacuo
and the residue purified using an SCX column to give the title compound as a white
solid (10.1 g,). MS (ES) CoH1o"°BrNO, requires 243 found 244 [M+H]".

Preparation 100
20  1,1-Dimethylethyl [(3-bromo-2-hydroxyphenyl)methyl](2-
hydroxyethyl)carbamate

Br OH
N/\/

PN

O O

P

2-Bromo-6-{[(2-hydroxyethyl)amino]lmethyl}phenol (Preparation 99) (2.3 g, 9.35
mmol) was dissolved in methanol (10 ml) and tetrahydrofuran (40 ml) and the
25  resulting mixture was cooled at 0°C. Triethylamine (1.95 ml, 14.0 mmol), then
bis(1,1-dimethylethyl) dicarbonate (2.39 ml, 10.3 mmol) were added and the resulting
mixture stirred at this temperature for 2.5 h. Further triethylamine (195 ml, 1.40
mmol) and bis(1,1-dimethylethyl) dicarbonate (239 ml, 1.03 mmol) were added and

the resulting mixture was allowed to warm to room temperature and left to stand over
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15 dropwi se and the resulting mxture stirred for 1h then concentrated in
vacuo. The solvent was renoved and the material washed twice with brine,
dried (nmayoeasiunsp=al phate) then concentrated in vacuo. PamiEdre@ans™es of t he
resi due by flash chromatography on silica gel, eluting with 5-25% et hyl

acetate ip cl ohexa h title

Crar1 16700 WEFREIRRSoaS Telling 58 TRMBRHS yedridelbeg BarRbetaie ar i ve

pr ocedur ear(d theror@rix prnHBeZNaw\dashedbwrmzea{htﬂmemglslmydrochlonc acid then brine and

3- Brono- 25 h roxy ben a n_et hanol (100
My ot r oUR RGPS L Bpl So Rt fiPten "2 Pl PAiReAIDT o 8k PO S Lot
and t he Zi&shmmmatngraphy(bmlsﬂacavgel sluting eih f1 6+45&b ethiyl dceltate SocydMIehzma)hydri de
(1.12 dde r e heat ed under
et up o IS eamee ot pds Ve PaL 4 Enls Lol SR B e Diteeq '

i ce-wat er34&foead 246 [M+Hr Q0O @ts):8m ne (5.2 nl, 37.3 rrrml) foll owed by the
portionw se addition of bis(1, 1-di nethyl ethyl ) di carbonate (8.14 g, 37.3
mol ). Once the addition was conplete, the resulting 30 m xture was renoved
from t he Prepapafion 404 the nixture stirred at roomtenperature for 30m ns-1
h. The rewlmmqgmthw%rms ztz-amyedow&bemxs.@ébuummr@ﬁb@lmét@ 7 m, 99
nmmol ) and stirred at 50C for 1.5 h, room t enperature overnight, then at
60C for 5 h. 2M Sodi um hydrOX| de (4. m, mol ) was added and t he
resulting mxture stirred at 60C for 2 | n at roomtenperature over the
weekend. Mpst of the ethanol was renoved in cuo and the resulting aqueous

phase acidified to pH5 wi t h BIN bt ori c id. The aqueous phase was
extracted three times with 5 di onetha%nd t he organi ¢ phase washed
with brine, dried (nmagnesium sul g 2) and concentrated in vacuo. The
resi die was dissolved in tetrahydrofuran (100 m and treated at room
t enper at uhe wimtiiiurer i pioény| pActpaindethylLo. 4[ QFOFTBE -Bygresypheng)metiet2by t he
dropvvl se opr odi te, (D (v 39.8

. The re&bﬁpl)egrb%nhatt%ur r%%r §| efT@U Q/%% u |nl6pf:§)be V\rlgtglzr rTj?‘;lnndd t hen
10 stl rremphwlpbogpmneﬂ D0 - ﬂém@quﬂmetéafwﬁmr@@ﬁft%m radedhiregenakafo. The
crude mat iy tof c%dﬁ@éﬁ){i t%l%%t% (BRDF (147 il MR nthdl} Gbs Gyaae!
washed throuéghovgath cycl ohexane( 200 ?I( 31 E)rﬂ_s poﬁb?onsof
10‘%Et@Ac/@’9@W@ﬁe@(‘dn“ée rE&‘dHﬂgaﬁM"W@nStW&ﬁ f@bﬁbéh@rr aownﬁ'eﬁ@érlat\@lcyo The

Puri fi Catédi\fbn@ima%h@m‘b@éd dHg thby ni‘a'tﬁ%hmfé?ﬁébﬂﬁx&u@&hﬂﬂwmen g g”gn%%‘ m, €l uting
with 0-10% et hyl acetate In exane gavelthetlt rrpoun (6.62 ).

MG (ES) @mmmgmwochne@mrat 182 Pagusun Bugitipnvi-ef twm(a‘@qe) By 4flash
Preparat i aﬂorhg%gra%h%n%l%adgeﬁ (éutlh%t\mm §t2@9'009t)h¥| %QYA %ﬂ%&éﬁ?gxyﬁ ben200 A

round bottom harged wt (1- l'eth zoi c
aci d (avaihpdieecomeinat dgas My &ﬁﬁl)c@mﬂmstBrN@@ reguges 43?750%?&)2

di chlgy ongbbrnen(yyp8 n) and oxalyl chloride (8.29 m, 95 rrm)l) The
reaction m xture was cooled to OC in an ice/water bath prior to the

addi tion of N, N-di nmet hyl formam de (0.158 m ). The

Alternative procedure (from 3-bromo-2-hydroxybenzaldehyde):
3-Bromo-2-hydroxybenzaldehyde (Aldrich; 5.0 g, 24.9 mmol) in ethanol (100 ml) at

room temperature was treated with ethanolamine (1.65 ml, 27.4 mmol) and the

25  resulting mixture was stirred for about 1 h. Sodium borohydride (1.129 g, 29.8 mmol)
was then added and the resulting mixture heated under reflux for about 2 h then
cooled to room temperature and then placed in ice-water, treated with triethylamine
(5.2 ml, 37.3 mmol) followed by the portionwise addition of bis(1,1-dimethylethyl)
dicarbonate (8.14 g, 37.3 mmol). Once the addition was complete, the resulting

30  mixture was removed from the ice bath and the mixture stirred at room temperature
for 30mins-1 h. The resulting mixture was treated with 2M sodium hydroxide (49.7

ml, 99 mmol) and stirred at 50°C for 1.5 h, at room temperature overnight, then at
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25 solution was allowed to warmto anbi ent tenperature overnight. The

sol vent was evaporated to yield the title conpound as a creamsolid

(11. 49) . WO 2009D8VR5 400MHz): 1.44 (6H, d), 4.73 (1H, sepCeEP008/06B6% 1H, d),
8.0 (1H, dd), 7.98 (1H, d). Exanple 1

307- (5{3- =4- < hyl et h 11-1. 2, 4- ' | - 3- -2,3,4,5-

et r ahyar S preos B A S ARTEVTS IR sGe Mgy & pBER R Ry Paiis

7- ( 5- { 3- cihixture-stirrgd 2t 6EChipk 8tth ture pvlerdhadicakeid- 3Aosl pf

1, g 4? 5- f%txr ﬁsdﬁfﬁ 2H2-h nzazgp?)r?y{:pé{ngm??/l gtg (rFF]r‘zgae?adtj qn q;;?_‘);( 75ny,

0. 155 ol SNAEo| VRS S Ver if PR s e o Gt 2508l BMe 2nd i he

clear solwith @\ hdroefilbric taaiudiTig BquedlsSplieser was Axwhctee threectipies avitn f or med.

Et her 5( 1n%2:h|mr%s e%]daded rqnglht hoergmr/nl te sol \'Ndsh Swﬁthl t%)renreeddr%fgf ‘mvvanshl ng wit h

et her .> ThRE“T P8 cc?r?pgu Wad 98t £1780 Gh (?yl ng "% HE'"°Sol T (eﬁ'!%' ng). SH

(400 MHz, suliiad&gndlcBBeftbdted d) vacdiod Thé r&3d e2Was mjssolBed In &trbydrdtdranm) ,

B 7. 05-998 gy o Gt o B emign it finkbnfihosdiieg (OB kol . e

10(ES) C2brmidpIa5GiedNi30Re deqpuiseasddBBA;of HinopeoyBazcidaNichl lateEiOIAD) €. 20

et r anyar a2 S SETERILR) OB VB BRHY ot daRE RS- RaRpRatT >

E 75( 4511-0{5 3;@{miedﬁor— #2[H( iil:rczmg hgmpelhy{ne)mzehpjlmengrﬂtbatedlinégaéécmxTattdai calzdﬂBmaze]ia) o
ro- - zazepi n-2-vl ace repar n , 0.

ol ) was PEN S ERERCTE TEE fipd ' BSHEL My dinRRR R Sfelin WP

st andi ng déysloh2xdrez@miBhefaleaed ibyn3xn500omlepoisnddi et WaOretyabh&@nE f or 1

h th ted. at 60 C . f t I
by evapor G1TOROOR, WY sonarniatich pilaldhe: Blkeerudy 8h tnf deRhde i, R, eV
obt ai ned emsmpiographg dnlsjlickYER. elWinghvitre0-56%4 ethyl2@metpte wasyaditeaameda¥e eeze

16" notr & e aRRcR Bl 16 b L BaRRN it vyt Al o ol e < T

d6DVB0) 1COOQ(6Hs)lH), 1.51-1.53 (2H, m), 2.98-3.00 (2H, n), 3.4 (2H br.$),

Preparation 102

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

Nont

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

20

(available from Paragos Product List, 10.2 g, 47.5 mmol), dichloromethane (158 ml)
and oxalyl chloride (8.29 ml, 95 mmol). The reaction mixture was cooled to 0°C in an
ice/water bath prior to the addition of N,N-dimethylformamide (0.158 ml). The
25  solution was allowed to warm to ambient temperature overnight. The solvent was
evaporated to yield the title compound as a cream solid (11.4g). éH (CDCI3,
400MHz): 1.44 (6H, d), 4.73 (1H, septet), 6.98 (1H, d), 8.0 (1H, dd), 7.98 (1H, d).

Example 1
30  7-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-
tetrahydro-1H-2-benzazepine hydrochloride
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254.10 (2H, s), 4.86-4.92 (1H m, 7.32 (1H d), 7.44 (1H, d), 7.83-7.88
(2H, m, 8.11 (1H, dd), 8.18 (1H, d); M (ES) C23H2435CI N304 requires 441;
found 442wpigbédjasoBRanpl e 3 PCT/EP2008/067965

24R1- Met hyl et hypoxy] - 513-( 2, 3, 4, 5-t et rahydr o- 1H 2- benzazepi n-7-y1) 12, 4-
30oxadi azol - 5-yl Thenzonitrile hydrochloride Il 1,1-D nethyl ethyl
7-(5-{3-cyano-4-[ (1-nethy hypoxy] phenyll 1, 2, 4- oxadi azol - 3-y1) -

1, 3,4,5-tetrahydro- 2H 2- benze
0.653 nmol ) was treated with HEF (32664 13 36 mol) (4N in di oxan) and
stirred. After 5 30 minutes @ white pre iTate had formed. After 1 hour

R e R étﬁ\%?thﬁ'h&a?prh%%f“ PRSI,
d6DVB0) 11,39, F-Bittahytyro-2H-2-beri2iAeping-2- @rﬂd}@y@tel:{P(éna,ratnw 7B.(33m8, W1FRH, ),

m o a1 T oy el i o ({shu i an frddh e Bl bl o0
r equi rees 18ft4tanfiimgrior BZ Ho0rs| MWH]te p&mmhat&afo#necﬂ Etl@@ (ﬂ mi)Mmddéd [a6d the

-met hyl et\”%%ﬁﬁl}ﬁ]vp&eﬂ%}éd 3‘ff %/vdﬁh%%ii haétﬂgr Cr%)-é:ltﬂle ?fg%fégéﬁwas oRta]med

t et r ahydr o- benzazepl n- |c aci eth

[ 7- (5-{3-ayagaf & $dhdr(n5 hld)efil'hymxw'lph&m)ﬂ 26 46t xBd1 920|983(21+|1)T’r)

0. 174" oty Vool LR TR L D A BFESE G RN Ol Lag e oxan)
s A i, S e o et

ret(:aﬁgrf %ﬁﬁgﬁ-@fﬂys@? tRaE eSO d\/@g"do@hﬂ]ned (65ng) as a white solid.
SH (400 MHz, cl 6DVB0) 1.39 (6H, d), 1.91-2.00 (2H, n), 3.11-3.12 (2H, m),

3.59 (2H, AP0 (2H s), 4.60 (2H s), 4.94-5.02 (1H m, 7.53-7.59 (2H,
m, 7. 99-%%%9—(%& m, 8.41 (1H, dd), 8.52 (1H, d): M (ES) C24H24N404

requi res H3IB:{3fGhlarb-4--hdthy]dthyl)oxylphenyl}-1,2,4-oxadiazol-3-yl)-1,3,4,5-
tetrahydro-2H-2-benzazepin-2-yl]acetic acid

,<O _-Q’{E\ig)N}OH
N
c

1,1-Dimethylethyl [7-(5-{3-chloro-4-[(1-methylethyloxy]phenyl}-1,2,4-oxadiazol-3-yl)-
1,3,4,5-tetrahydro-2H-2-benzazepin-2-yllacetate (Preparation 8) (65mg, 0.131 mmol)
was treated with HCI (1305 pl, 5.22 mmol) (4N in dioxan) and left standing for 2

hours. The reaction mixture was then warmed at 50 °C for 1 hour then heated at 60

15

20  °C for a further 1.25 hours before solvent removal by evaporation. Trituration with
ether/EtOAc failed and the material obtained was purified by MDAP. A white solid
(20mg) was obtained freeze drying appropriate MDAP fractions. Further drying under
vacuum at 70 °C for 16 hours yielded the title compound (16 mg) as a solid. 3H (400
MHz, d¢gDMSO) 1.36 (6H, d), 1.51-1.53 (2H, m), 2.98-3.00 (2H, m), 3.4 (2H, br.s),

25 410 (2H, s), 4.86-4.92 (1H, m), 7.32 (1H, d), 7.44 (1H, d), 7.83-7.88 (2H, m), 8.11
(1H, dd), 8.18 (1H, d); MS (ES) C2sH24>°CIN3O, requires 441; found 442 [M+H]".

Example 3
2-[(1-Methylethyl)oxy]-5-[3-(2,3,4,5-tetrahydro-1H-2-benzazepin-7-yl)-1,2,4-
30 oxadiazol-5-yl]benzonitrile hydrochloride
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25 Example 5

417- (543- Cyano-4-[ (1- net hyl et hypoxy] phenyl}-1, 2, 4- oxadi azol - 3-y1)-1, 3, 4, 5-

t et r ahydrwo2bbsdsbeazazepi n- 2-yl | but anoi ¢ aci d acetate PCT/EP2008/067965

Et hyl 447- (5- {3-cyano- 4-[ (1- et hyl et hypoxy] phenyl1} -1, 2, 4- oxadi azol -3-y1)-1,3
, 4,5- tetrahydro-2H 2- benzazepi n-2-yl ] but angate (preparation 11) (90ny,
0.184 mmol ) dissolved in et tgaked wi th sodi um hydr oxi de
(0.184 nm, 0.368 5 muol) (7%” ol  owed by water (5.00 m).
This m xture was stirred at nd |l eft standing overnight. 2N
NaOH (aq) (150 pl) was added and the reactyon m xture stirred for 3 hours.
Then et hanol was renoved by ev@poration and the aqueous | ayer acidified

using AcOH. The product was extracted into EtOAc (50ml) and dried over
MySO4. Sol.Vdhimetreleswal 71)-{Seuper-4l(l onethylethileekyiphgnyll-&.2,4roxashiazel-givbat e.

Et her was; §qd§%tr3g9dr5 %i%h%&gh& L EosRla @gﬁré'ggtﬁd%gtsm:g)o?@h% e4® yield

the title conmpoun I ng. ~I.39 (6H, d),
1.91- 1. 95MMh, Waﬁ)treeze@@ﬂt HE! (8366 pl. J6. O@ZPrnOHj(4N3n ipxgpHandgtirred. B8e( 2H, ),

4. 60 (‘52H 3(§Pmnlﬁ'esgg dha) %%&&Hte F@d fo;rsn%a Afjté'h %ur Jrh%ﬂ( d)HNﬁéj)aded gr?d 8. 08

(2H, ™), 8 41 (1iH (1H, 12,3 (1H,
br oad s) thwrem)at@ﬂww@ﬂm W@Qj\@ldr\@ﬁl ﬂtGQF TI‘BfWGrRWW”@ (?Mﬁﬁq)waaarrpl e 6

3-[7-(5434 ) 1 z 3,4
tetrahydrob%ﬁg(&z)ﬁ %‘ag'g #@y pr p@%%lé%gc?e hﬁdrogﬁt?ﬂ m §%]3)T31

1, 1- Di et @4, e1)h$137-3.40 (2H m), 4.42 (2H, s), 4.94-5.02 (1H, m) 7.57 (1H, d) 7.64 (1H,
347(5{3C)?8é%0 tyI y 1 xadi_azgol

y1)-1,3, 2%’ tetgﬁ%;g L el R J’BE;W ]5525}%6401 28 gmfgrgpg’%ﬁ%}m 12)
(70rrg10 0. G368 0ha®} Deqmes 3?‘&&@%‘@ 3/%5t(}1[M-KEI] (1045 pl, 4.18 nmmol) (4N in dioxan)
and warnmed at 50 C for 1.5 hours. A white precipitate started to form

Et her (0.5ml) was added 25 and the white solid filtered off and washed with
et her to gxamplelfe title conpound (57nmg) on drying. 6H (400 MHz, cl 6DVBO0)

M 462 '(7%%*{3Jsv%jnz%@@g*‘%ﬁv'fﬁxnoﬁyﬁ%f“&'? Y kodohiPaghddhis,m 2,50, (21
(2H m, ®trahydro-PH2ehenzaz&sin2ipjace}ic atdl 3 (1H, v. broad s), 12 8 (1H, v.
broad s); M5 (ES) C25H26N404 requires 446, —found 447.0 [ MtH] . Exanple 7

N
e
O—nN

iaucl
NZ

1,1-Dimethylethyl [7-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-
1,3,4,5-tetrahydro-2H-2-benzazepin-2-yllacetate (Preparation 10) (85mg, 0.174

mmol) was treated with HCI (1305 ul, 5.22 mmol) (4N soln in dioxan) and warmed at

15

50 °C for 2 hours. A white crystalline product formed. The reaction was cooled to RT
20 and the solid filtered off and washed with ether. On drying the title compound was
obtained (65mg) as a white solid. 6H (400 MHz, dgDMSO) 1.39 (6H, d), 1.91-2.00
(2H, m), 3.11-3.12 (2H, m), 3.59 (2H, m), 4.00 (2H, s), 4.60 (2H, s), 4.94-5.02 (1H,
m), 7.53-7.59 (2H, m), 7.99-8.06 (2H, m), 8.41 (1H, dd), 8.52 (1H, d); MS (ES)
C24H24N40,4 requires 432; found 433 [M+H]".
25
Example 5
4-[7-(5-{3-Cyano-4-[(1-methylethyl)oxy]lphenyl}-1,2,4-oxadiazol-3-yl)-1,3,4,5-

tetrahydro-2H-2-benzazepin-2-yl]butanoic acid acetate
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2-[ (1- Met hyl et hypoxy1-513-(2, 3, 4, 5-tetrahydro- 1H 3- benzazepi n-6-y1)-1, 2, 4-
oxadi azol -5-yl ] benzonitrile hydrochloride NC CIH 5 1, 1-D net hyl et hyl

6- ( 5- { 3- cwanoexsp2i- net hyl et hypoxy] phenyl1-1, 2, 4- oxadi aPolr/ER2408)067965

1,2, 4,5-tetrahydro-3H 3- benzazepi ne- 3- carboxyl ate (Preparation 16) (505 ng,
1. 064 mmol ) was dissolved in DCM (40 ml) apd treated with trifluoroacetic

acid (4 m, 51.9 mmol). The resulting nyxt mf,'\vxﬁ%/ggfted at reflux for 1

hour then evaporat ed. The 10resultjng rgsidue wa titioned between DCM
(20nL) and 2N NaOH (20nt)/

frit) and evaporated. The'§
evaporated to give the HC 2-[(1- o

met hyl et hypoxy] -543-(2, 3, 4,5t et rahydr o- 1%- benzazepi n-6-yl)-1, 2, 4- oxadi az
ol -5- yl]benzonitrile hydrochl oride (438 ng, °1.066 nmol, 100 %vyield) as an
of f - whi t eEth§l powk @I 5-{BE OB MrizathyE¥KY I fixy TbBedyd}-(,2H4-oXakliabl-3-§1)-3 3B 4, 5H S) ,

8.33-8.31 1H
4.84- 4. 76teErinr‘$r$rH %b%aée%%(@#waﬂfnz‘tf éﬁe%ﬂ'or‘d%%ﬂ\@%ﬁsg) @2
reqUI(r{es %ﬁfblvddomndthgﬁ(ﬁ @Mhl‘)] W?\ﬂl@ﬁ'ﬂidewﬁh sodium hydrOX|ded(0 184 ml, 0368 23
206- 3- ro-4-1(1- 0X 1 Xa |az 4, 5-
oty siaramell ANdan) soliom i Ryed B iAED0 i ik i ERetk s?ﬁ AR
6- (2 5-{ 3- cfot errﬁ;ugs {anﬁd3t+eﬂt§§tﬁryd|mg byémbgpﬂ menya)m (blquz(%o?x)awgamhe&aydl,%he ( 260
1,2,4,5-tetra H- n xylate (P aration ng,
0. 257 55 BaE MR eides T A ecieroshany wandenokad Bf 2idiqrston ddd
tr :c }‘I uo][ otaeeﬁqﬁ@oas:uaye( Zcidified26sifly mr? T@ﬁlrd’dasub\ﬁak rEg((tjrﬁb’r)&‘dUhEJ BEAd eat eg at
re ux (0] 1 0] n ev [0) te The resu res ue, S artitione
ot veon CERTPL S B S RERET (o) reon b abSRiqn S el Bovhl ' oo
( hydriephofrecipftdtet fthandasvagsay atdthe sbhie fiftsree otfame washed iwith alttveedo iylelddM HCl i n
dioxane apd oy AR ol At el 4haT b S sHTa08 Rl a511805 7381687 & To1-1.05

(4H, m), 2.30 (2H, t), 2.96 (2H, m), 3.13 (2H, m), 3.53 (2H, m), 4.60 (2H, s), 4.94-

5.03 (1H, m), 7.57 (1H, d), 7.68 (1H, d), 7.97-8.00 (2H, m), 8.41 (1H, dd), 8.52 (1H,

d) 10.6 (1H, v. broad s), 12.3 (1H, v. broad s); MS (ES) CxH.sN4O, requires 460;

15 found 461.0 [M+H]".

as col leected, dried (hydrophobic
di ssolved in 4M HCl in di oxane and

Example 6
3-[7-(5-{3-Cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1,3,4,5-
tetrahydro-2H-2-benzazepin-2-yl]propanoic acid hydrochloride

N OH
—{ oy N
N
_ CIH
20 N~
1,1-Dimethylethyl  3-[7-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-
yh-1,3,4,5-tetrahydro-2H-2-benzazepin-2-yllpropanoate  (Preparation 12) (70mg,
0.139 mmol) was treated with HCI (1045 pl, 4.18 mmol) (4N in dioxan) and warmed
at 50 °C for 1.5 hours. A white precipitate started to form. Ether (0.5ml) was added
25 and the white solid filtered off and washed with ether to give the title compound
(57mg) on drying. 6H (400 MHz, dsDMSO) 1.39 (6H, d), 1.91-1.96 (2H, m), 2.82 (2H,
m), 3.12-3.21 (4H, m), 3.56 (2H, m), 4.62 (2H, s), 4.96-5.02 (1H, m), 7.57 (1H, d),
7.71 (1H, d), 7.99-8.01 (2H, m), 8.41 (1H, dd), 8.52 (1H, d), 10.3 (1H, v. broad s),
12.8 (1H, v. broad s); MS (ES) C2sH2sN4O4 requires 446; found 447.0 [M+H]".
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[ (1- met hyl et hypoxy] phenyl1-1, 2, 4- oxadi azol -3-y1)-2 ,3,4,5-tetrahyd ro-1

H 3- benzazepi ne hydrochloride (225 ng, 0.535 mml, 100 %yield) as an

of f - whi t ewvpawabenrso726H (400 MHz, CDC13) 10.10 (2H, br.$), p8TER2¢0RI6798§, 8. 02
(1H, d), 7.82-7.80 (1H m, 7.33-7.22 (2H, m, 7.05 (1H, d), 5.30 (2H, s),
4.76-4.64 (1H, nm), 3.8-3.65 5(2H, n), 3.48-3.3 (4H, nm), 1.45 (6H, d); M
(ES) C21H2235CI N302 requires 383; found 384 [IVH—|] . Exanple 9

3- 6-(543E)thgle(7 4-[ (1-net hyl et hypoxyl phenyl}-1, 2, 4- oxadi azol -3-y1)-1,2,4,5
L 1Lt e Bl et I A8 83 Ak RGBS T - Sl YOghhcg hde O O H
3-[6-(5- {&Mmi-ﬁ-ﬂ}b[eﬁtemﬁﬂlh;ﬁydtd@ﬂomqe} phenyl). -1, 2, 4- oxadi azol - 3-
yl)-1,2,4,5-tetrahydro-3H 3-benzazepi n-3-yl ] prgpanoate (Preparation 18) (25
ng, 0.049 mmol) was stirred roon1t8\-erata dl for 18 hours in 4AMHCl in
1, 4-di oxane 15(10 m ). Evapora agg ituratipon with diethyl ether

ylelded the title conpound ;é) S

(5-{3-chloro-4-[(1- et hyl yl ) oxy] phenyl

D, 4-ORadi azol -3-y1)-1,2,4,5-te
trahydr o3H 3- benzazepi n- 3 yI]propan0| c aC| P

drochloride (13 ng, 0.026
mmol, 54.1 %yield) as yel | owg S% C241- 12635C1LN304 requires 455;
f Ound 4561 [Iﬂnpjethyleyyl Eﬁdﬁ'@ -syane-4-[(1- methylethy oxy]phenyl}-1,2,4-oxadiazol-3-yl)-

[6-(5-{3- Cbl405 ftrdh)drd-3res B&.hzeatze?f.ra@)sydatawybélé (Firegarénwaé) @o8Img-tdas 1. 2, 4, 5-
t et rahydr o- 3H 3- benzazepi n- 3- acetic acid hydrochl oride
mmol) was dlssolved in DCM (40 ml) and treated with trifluoroacetic acid (4 ml, 51.9

mmol). The resulting mixture was heated at reflux for 1 hour then evaporated. The

10  resulting residue was partitioned between DCM (20ml) and 2N NaOH (20ml). The
DCM layer was collected, dried (hydrophobic frit) and evaporated. The free-base was
dissolved in 4M HCI in dioxane and evaporated to give the HCI salt, 2-[(1-
methylethyl)oxy]-5-[3-(2,3,4,5-tetrahydro-1H-3-benzazepin-6-yl)-1,2,4-oxadiazol-5-
yllbenzonitrile hydrochloride (438 mg, 1.066 mmol, 100 % yield) as an off-white

15  powder. 8H (400 MHz, CDCIs) 10.15 (1H, br.s), 8.39 (1H, s), 8.33-8.31 (1H, m), 7.75-
7.85 (1H, m), 7.45-7.3 (2H, m), 7.14 (1H, d), 4.84-4.76 (1H, m), 3.90-3.30 (8H, m)
1.48 (6H, d); MS (ES) C»H2,N,40, requires 374; found 375 [M+H]".

Example 8
20  6-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-
tetrahydro-1H-3-benzazepine hydrochloride

)
NS
O N CIH

1,1-Dimethylethyl  6-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-
1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate (Preparation 17) (260 mg, 0.537

25 mmol) was dissolved in DCM (20 ml) and treated with trifluoroacetic acid (2 ml, 26.0

@)
ZT

mmol). The resulting mixture was heated at reflux for 1 hour then evaporated. The
resulting residue was partitioned between DCM (10ml) and 2N NaOH (10ml). The
DCM layer was collected, dried (hydrophobic frit) and evaporated. The free-base was

dissolved in 4M HCI in dioxane and evaporated to give the HCI salt, 6-(5-{3-chloro-4-
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1- Di net hyl et hyl

6- (5-{3-chloro-4-[(1-nethyl et hypoxy] phenyl1l-1, 2, 4- oxadi azol -3-y1l)- 25

2, 4, 5- twonatwiso2s 3H 3- benzazepi n- 3-yl acet at e (Prepar aPCoOrEPI@RB/06HED Ny,
241 mol) was stirred at roomtenperature for 18 hours in 4MHC in

’hg ﬂc'OXgﬂg’ﬁp(e%%/leqﬂ‘))l)oxﬁvﬁlgr%/rl}?‘f,b,gpoxggigzél-ré-yt/l}!é%t,éf,é)-?etyénhg/(glrogfI-F—g-hyl ether yi el ded
[ 6- (5-{ 3-lndrizarepind hydmeblbydet(238 yox y].H8@myhd: 108, %- pietidi2sz oh -BFyiije 1, 2, 4, 5-

ol - 50 9891 o) B AL BRI e el DS ieTnoh 1o4w B aan;

f ound 442(1[4th)] %.33Ex 200k, n’h)l, 7.66¢1Hh- c[)35@0h(2l-| ey, G- 76-4.64 (1iHpinhys.8exdsypoxy] p
_fll_gngl SSOI Uéﬁo $Q8-I3.§(Z4(I)-l m) 1¥1l5)(6l-2l é}’) SS(ESt)% %ﬁé& 62 re%uwes 35)§r}cz)3nzdepl ne

3-[ 2- (‘ami 3ganetdmyt.) - 6- (5- {3- chl or o- 4-[ ( 1- met hyl et hypoxy] pheny1}- 10

1, 2, 4- oxadi azol - 3-yl ) phenyl ] - 1- propanol (Preparation 23) (105.2 ng, 0.262
mol ) and triphenyl phosphine (343 ng, 1.309 nmol) in dry DCM (40 m ) at RT
under Ar E\ﬁam@daed DIAD (0.242 m, 1.243 mmol) dropwi se and the resulting

pal e yell t 8 The .sol

concent r ?&@é loﬁ?i[{{] @%@Rﬁ ﬁ@ﬁh '&Wpéé)égx%%f?ﬁll%ﬁlgq(z\i\fg) washi ng
W t h 1e0Hetrahgdi-3id3chenzazepihB-wtbropandit acit MpdrbBlorideMeOH, concentrati on
in vacuo gave a pale yellowoil (95.7 ng). Reverse-phase nass-directed
auto-purification gave two ffactions contairfithg Y he desired product, one of
whi ch was contanminated with 0zPRh3. JBoth wer de? directly to an SCX-2
cartridge (10 g), washin ! ,'Fhe pr oluct was eluted with 0.5M NH3
in MeOH, concentration in vac gave—a pale yellow film 6-(5-{3-

20chl or 0- 4-[ (1- net hyl et hypoxy] pheny1} - 4='oxadi azol - 3-y1)-2, 3, 4, 5-tetrahy
dro- 1H 2- benzazepine (15.3 ng, 0.034 mwV, 12.94%vyield). 5+1 (400 MHz,
CDCI 3) 8.20 (1H, d), 8.04 ng, dd), 7.69 (1H, d), 7.31 (1H d) 724(1H
t), 7.05 L1mimalhylevyy SlrS-{3epioyo- 4&(1696t{12'ﬂhyaqu]®esw}é Aroxafigzoy 1. 80
EZHH] m, 3;1}) f’fé 4(£§l7étraﬂ)/drol\§l 8 IBohzd28pintRARREIINORIR2 (PRAUIIBR 38)3:(25 omgd 384

[ 6- (5- {3 Qiﬁff%ﬁ‘thQﬂ_\(V?LS it ef plgPRPIeRpPrIAiER QY 18 hourg inndMdilGlzB 1 1.8dipxgne; 3, 4, 5-
t et r afry dr @0Zht). 2=2pBEA8E Bh o dstibRGARA IofetRétAe VS SE Hettled®mMdund 3-[6-
(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1,2,4,5-tetrahydro-
3H-3-benzazepin-3-yl]propanoic acid hydrochloride (13 mg, 0.026 mmol, 54.1 %
yield) as a yellow gum. MS (ES) Cz4Ha5>>CIN3O4 requires 455; found 456 [M+H]".

1,
[
1
0.
1
t

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

tetrahydro-3H-3-benzazepin-3-yl]acetic acid hydrochloride
0

cl
O\ /\<
N N oH
A
N

CIH

1,1-Dimethylethyl [6-(5-{3-chloro-4-[(1-methylethyloxy]phenyl}-1,2,4-oxadiazol-3-yl)-
25 1,2,45-tetrahydro-3H-3-benzazepin-3-yllacetate (Preparation 19) (120 mg, 0.241
mmol) was stirred at room temperature for 18 hours in 4M HCI in 1,4-dioxane (20
ml). Evaporation and trituration with diethylether yielded the HCI salt [6-(5-{3-chloro-
4-[(1-methylethyl)oxylphenyl}-1,2,4-oxadiazol-3-yl)-1,2,4,5-tetrahydro-3H-3-

89



A 5:2 mxture of 1,1-dinethylethyl

[ 6-(5-{3-chloro-4-[(1-nethyl ethyl)oxy]phenyl}-1,2,4- oxad i

azol - 3- yWworo®/080B5t etra hyd ro-2 H 2-benzaze pi n-2-yl patatratos/ oervds
[6-(5-{3-ch

| orad-[ (1 hyl. et,hyl ) oxy. nyil}.- 1, -.oxadi - 3-V1)inlo, 3, -tetrahydro-
ort - bertregtrt 3P AL Rl e, frE A0 b s Y B G
di oxane (Geat)powdenddS 659 )rC. g, ACINJD, Fanuirdd 4htifosnd H4[M+HCt i on mi xture was
concentrated in vacuo, then redissolved in 4M HCl in dioxane (3 m), and

the solution stirred for an additional 24 hours. Concentration in vacuo
gave a yecExampleill (41 ng), that was triturated with ether (2 x 3 m) to

| eave [ i : (5-43-ch - 4- - .t 1} -
1,2, 4-5gxad'k%%d?ﬁ&ryfg'ﬁl'%tﬁﬁgﬁ}ﬁég %gll?ﬁ Ir"gl} 3 g%%éﬁ'za gélg%ﬁlz%g’?’{a}cet ic acid
10 hydr octetrahyde-{H@-Henzgze@in®31 nmol, 90% yield). 6H (400 MHz, d6DVS0)
8.17 (1H, d), 8.10 (1H, dd), 7.87 (1H, dd), 7.58 (1H, d), 7.49 (1H, t),
7.46 (1H, d), 4.89 (1H, sept), 4.69 (2H, s), 4.06 (2H, s), 3.58 (2H, br t),
3.35 (2H, m, 2.00 (2H, br s),C1.36 (6H, d); M5 (ES) C23H2435CI N304
requires 441; found 442 [MH]. I5R
8-(5-{3-Chloro-4-[(1-nethyl et;\) y pReny 1} -11, 2, AHoxadi azol - 3-y1) -2, 3, 4, 5-
|l e

t et rahydro-1, 4- benzoxazepi hydFechl ol de Di net hyl et hyl
8- (5-{3-chloro-4-[(1-nethy hypoxy] pheny 1 2, 4- oxadi azol - 3-y1)- 20
2, 3-di hydro- 1, 4- benzoxazepi ne- 4(5H) - car boxyMate (Preparation 34) (0.171 g,

0. 352 j Ve ik il ~ Aol 82kaRE A ( AN 16.00
oty 1T oBeSalbhare A o dhihoteh B chid b B oM eIk Ap
t enpetlat ut.8.4t@ad@zelotryiehemp 1msendnpl igrepaedippid3at @852omgd OmE2 fimaelkr ed of f
and washe j i i I i ; I S) as a
mhit o con i b RefeeRpling 94 L et JoB /i, b Ry Dkl P RIPALIRF uhddcios) 2

(2H, ), wagaddedDIAY (0£2448n| AR435Mma), g@ppiss, ang the7resulting walegyellow 59 (1H,

d, 7.87 s ) PP/ 1 d , dd) ES)
C201- 1203%%#%‘0%"?%5?525%5&%; h’?bﬁrﬁélsfg%*d[’ M\’z .Coﬁiﬁ'#ﬁfegﬂ& S, Ml
30318- ( 5-¢3sephdown-an-@X:3 wetthgdect!rg) pusshinheitly 1. Ahe-poecudt wasleluted 1) - 2, 3-
di hygyo-1; i 4 = ri i L Id COW 2M
Sodl L1 hyarE D RE R e R iR 1RA0%, B e SRR T 9ol it on
of Reverse-phase mass-directed auto-purification gave two fractions containing the

eghy' 348- firbd HHURE Oort b WnlERLDNE BbASMINSH RARTYLBPH:: Bofti QUAALEFY - 3- Y1) -2

directly to an SCX-2 cartridge (10 g), washing with MeOH. The product was eluted
with 0.5M NHj; in MeOH; concentration in vacuo gave a pale yellow film 6-(5-{3-

20  chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-tetrahydro-1H-2-
benzazepine (15.3 mg, 0.034 mmol, 12.94 % vyield). 6H (400 MHz, CDCl;) 8.20 (1H,
d), 8.04 (1H, dd), 7.69 (1H, d), 7.31 (1H, d), 7.24 (1H, t), 7.05 (1H, d), 4.71 (1H,
sept), 4.09 (2H, s), 3.30-3.24 (4H, m), 1.80 (2H, m), 1.44 (6H, d); MS (ES)
C21H2*CIN;O, requires 383; found 384 [M+H]".

25
Example 12
[6-(5-{3-Chloro-4-[(1-methylethyl)oxy]lphenyl}-1,2,4-0xadiazol-3-yl)-1,3,4,5-
tetrahydro-2H-2-benzazepin-2-yl]acetic acid hydrochloride

30 CHH
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5 di hydro-1, 4- benzoxazepi n-4(5H) -yl | propanoate (Preparation 35) (0.09 g,
0.185 mml) in ethanol (4 mM) and left at roomtenperature for 2 hours. The
react i on waoedmsn2evapor ated and the resulting crude di PEORP2ESI067965

Et OAc/ wat er (30mL of each) and acidified with acetic acid. The organic

| ayer was, dr h es crude
Wa>s/ azeot'?‘g)pée%g(&hgr? h)ggg H‘"}"w EG[@Q hgcfrﬁ\ﬁa[f)lwe gfjeth %QP%%@’}\/%%% n lioml
of DCM 1dAad@izok 3yt ,3,45e¢treydwaH-2dubadazdpire21yantate namd 6-(b-8-ah@por at ed

an-of{ it 1 TAVRMRYR BERryF 1 ol PR Rdote wePHhelEi 7 oo° B ),

2.92 (2H, betn)zaze’berB v{]2¢dtictacid Rréparaldh 24) (214rdd) i6 28] HAI ,in dlcﬁéné Z:B-I,ml)s) 4. 87
1H, 1 d 7.87.(1H 1H 11 (1H,
Gy 8 2o e frbuies Be b labg eetoredu et A Vesliiiroms iy

Exanpl e ]J‘édlssolved in 4M HCI in dioxane (3 ml), and the solution stirred for an addltlonal 24

418- (5-( Chloo4 1 net h hen 1,2, xadi
di hydr o- i}h% Ve azébolnnm4 %ﬁ? %ﬁ(/g &8' ol 8}%%:? quz)’ %? Sﬁ@"at%ghygﬁr oxi de
(aq) (O. 5ethrdar (21x GOﬁI)mméa)/evmwhmeideldj [6e(58{3s0bl and-4 € (1 -mEthgtethyl ) oy phenyl}-

8- (5-{3- 4- 12,4 | -3-y1); 2, 3-di h
iro s 4 b O‘gx%gf‘eé'(%y'g‘(?%g?‘%t %‘83%%@?%%?% RIFAVIS gla? “lo. 10?%", 0206
ol )10 n qudlnaammnd(emm)m@,rmo31erfntnoat90r%q4reld)ea1ﬁe(4m MiHz, BDMS0RBUrS1HThe

veror ] o ol SCHURE B0 SRR T2 B8 el JFad CRL 3 AL B8 b D

| ayer vvassem)l Kessot @, syl 8l (HTRYESS (2R Suil tpleads )2H, enaRr@0aRerd basy 1e@ot r oped

wi th 15ml, of Thess e as ined by triturating with
et her and(G%i 53*#%&%“2&@%@%%?4 ?Wvﬁ%%—l"ﬁ(ﬂoo MHz, cl 6DVBO) 1. 36
(6H, d), 1. 70 (2H, , 2.23 (2H, t), 2.33 (2H, t), 3.02 (2H, m, 3.84 (2H,
s), 4106é rr) 489(1H m, 7.44 (2H, m, 7.61 (1H, d), 7.72 (1H, dd),
8.10 (51H 1318 (1H, d); M5 (ES) C24H2635CI N306 requires 471; found 472
[[I\/|+H](t FX&-(H){IBCHJE)ro(4 [(1 methylethyl)oxy]phe?lyl}12}4 oxadlazol33él)234|1-5- ) gin
5[8-(5-{3 oro-4 xyl phenyl}-1, 2, 4- oxadi azol - 3-y1) -2, 3-di hy
dro- 1. o BERDYIE; LA To Rt s HEEPRRBRGR | o T T D et hy et b
[ 8-(5- {3 ch loro-4-[(1-nethy)ethypoxylphenyll-1,2,4-oxad iazol-3-yl)- 2,3-d
i hydro- 1, 4- benzoxazepi n- 4( ) - X et t (Preparatl on 37) (0.13 g, 0.260 10
mml)was di ssol ved in 1, 4- diOXs i @ WI>H (4 M, 16.00 mol) in
| ef

di oxan was added and the reacti gn m xture at roomtenperature for
24 hours. Then the reaction nmxture wes evafforsttd, triturated with ether
and the resulting solid filtered off. The solid was di ssolved in 5nl of 2M
sodi um hyti dindthykethyl a8i(ei{3-cleldromf-{(A-raetbyletbyleiyibhehdh1 2ot-pxhdiazphd-at)ed.

ALL et e SRS PR B2k ARG AP LASUHBL S 3Bariod d4f 9pad o fo gl vashed

wel | "'wi t h“wat acetone an rve ound’(44ngs) as a
whi t e sol inghol)ras(ASOIVeEEN 148INEDE (1nBBar(064M Hd)l (4 8\, 11%.qO2mobyiin d@)<an63 96 (2H,

3 : ;1 gg \%%j(adg d 'ﬁ)e re4.§r ?ﬁ] ("éllﬁt‘“ren?”?% fi%t (r&t%'r‘n ?%gﬁéﬂﬁér{gﬁg{l—‘] Si g'na ébgg:lr ed
by sol venrtesweeﬂxprecwse@ Esyd m&ﬂ@s@oﬁr&a@&vam@wwﬁegma@ adether aivg M-H] t
the title compound (116mgs) as a white solid hydrochloride salt. 6H (400 MHz,
25 MeOD) 1.42 (6H, d), 3.64 (2H, m), 4.34 (2H, m), 4.48 (2H, s), 4.86 (1H, m), 7.31 (1H,
d), 7.59 (1H, d), 7.87 (1H, d), 7.94 (1H, dd), 8.11 (1H, dd), 8.21 (1H, dd); MS (ES)
C20H2>°CIN;O; requires 385; found 486 [M+H]".

Example 14
30  3-[8-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yl]propanoic acid hydrochloride
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20 Exanple 17 7-(5-{3-C h | oro-41(1-nethyl ethypoxy] p henyl}-1, 2, 4-oxad
i azol -3-yl)-2,3,4,5- tetrahydro-1H 3-benzazepi ne hydrochl ori de 25A
sol uti on w0 2009108ai28et hyl et hyl PCT/EP2008/067965
7-(5-{3-chloro-4-[(1-nethyl et hypoxy] phenyl}-1, 2, 4-
oxadi azol - 3-y1) -1, 2, 4, 5-t et r ahydr o- 3H 3- benzazepi ne- 3- car boxyl at e
(Preparation 42) (950 ny, 63 \\' n hydrochl oric acid (a 4M solution
in dioxane, 10 m, 40.0 nmol) °3 0 ¥ep ¥ (10 mM) was stirred at room
@E! /med) . The reaction mxture
was filtered and washed wi th di oxane 30(-5nt &Gand the solid dried under
vaccum (pistol) overnight to yield the title npound (711 ny, 1.607 mol,
82 %yield) as a white solid. 6H (CDCI 3, 400 M¥): 10.17 (2H, br s), 8.25
(1H, d), 8.06 (1H dd) 7 98 8. 03 (2H n) 7. 33 (1H, d), 7.06 (1H, d), 4.72
(1H, sept 3.35-3.47 (8 M5 (ES): C211-12235CI N302
requires §odflmjhmdrgg;4e FWPH)Q (a:g)@(grfﬁ; é OQ ‘mmol) was ‘added to a solution of
2-[(1- Metéwet hyp03<pelc55{é3cn(o¥oa {1~ éewrerf@rwf]&]e%wa DERZAGERIR-rY3) - 1, 2, 4-

oxadi azol - | i benzonitrile roc
101, 1-°Di niih Pés%?qnzm%ip{r@él@i}%m&or@p?q@%&ﬂﬁw%@wl )y [HHeng1}2 182 4- oxadi
azol - 3- ylhm oi') iR eﬁa'i_ﬁbF Flt hﬁ'@ﬁ@rlé‘ft %l"ro%np?éh?&%@tmé"%ré r%?@%' r%éé’tloﬂwp\&é‘eoar ation

43) (735 ng, 1. di ssolved in di oxane and the solution
Sl 1 ed 1BEN gvapora aﬂmtheereéwmewaemww tneEt@ef\CM’q'te%O@' offiace) &l i d and

dried in é’cudﬁf?é‘d%ﬁh%‘(:@f‘c (afh@zTHE orc)%arﬂc?‘ldgﬁp m4gl%> 09 24 (2H,
brs), 8.51 (1H, d) 15(1H .57 (1H,

d), 7.45 Q\@gora(ggd 'ﬁheggequjjpg gr@gge\yqs agegglpgdl‘gltr( QQmI of to?uene anJ the
10  residue dissolved in 10ml of DCM. 1M HCI (1ml) in ether was added, the reaction
mixture evaporated then triturated with ether. The title compound (56mg) was filtered
off as an off-white solid hydrochloride salt. 6H (400 MHz, MeOD) 1.42 (6H, d), 2.92
(2H, 1), 3.55 (2H, t), 3.78 (2H, m), 4.40 (2H, m), 4.65 (2H, s), 4.87 (1H, m), 7.31 (1H,
d), 7.61 (1H, d), 7.87 (1H, d), 7.96 (1H, dd), 8.11 (1H, dd), 8.21 (1H, d) ; MS (ES)

15 CusHx*°CIN3Os5 requires 457; found 458 [M+H]".

Example 15
4-[8-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yl]butanoic acid

heha ol

2M Sodium hydroxide (aq) (0.5 ml, 1.000 mmol) was added to a solution of ethyl 4-
[8-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-dihydro-1,4-
benzoxazepin-4(5H)-yl]butanoate (Preparation 36) (0.103 g, 0.206 mmol) in ethanol

20

(4 ml) and left at room temperature for 2 hours. The reaction mixture was evaporated
25 and the residue dissolved in water/EtOAc (30ml of each) and acidified with acetic
acid. The organic layer was collected, dried (magnesium sulphate), evaporated and
azeotroped with 15ml of toluene. The title compound was obtained by triturating with
ether and filtering off as a white solid (65mg). 6H (400 MHz, dgDMSO) 1.36 (6H, d),
1.70 (2H, m), 2.23 (2H, t), 2.33 (2H, t), 3.02 (2H, m), 3.84 (2H, s), 4.06 (2H, m), 4.89
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, 1.39 (6H, d). M5 (ES): C22H22N402 requires 374; found 375 [ MrH t

anple 19

(5-[ 4- [WO-2Metdsy126t hypoxy] - 3- (tri fl uor onet hypphenyl] - 1 p2rAPectads®edl - 3- y1}
202, 3, 4, 5 tetrahydro 1H 3- benzazepi ne hydr ochl oride NH HCl
1-

D net h 54 { fluyo hy nyl] -1, 2
, oxadi zOI ¥]4f1(2% [} J;éjr(et’r(gj\)lzlu7?2%%‘0 é:ﬁizﬁépdld:)i éggﬁﬂ b%&;%égte
(Prepar at (E&) C/}A—)ze EGIBQquuIIeQ@?hann)d ‘WQS{NH‘HS];SM ved in 4M HCl in dioxane (5
m ) and the solution 25 stirred for 2 h. The title conpound was filtered

off as a white solid and dried in a vacuum oven (259 ng, 0.57 mml). 5H
(d6D|V|SO BXdmpleiA6: 9.23 (2H, brs), 8.40 (1H, dd), 8.31 (1H, d), 7.96 (1H,

7..93 : 3.27-3.18
(i1 Gtero I ugthnduliaitn e aftslal S 2 SRifidroa 1o i
30 Exanpl,é-bi2dzoxazepir4(5H)yflacetor acidt hyl )-4-bi phenyl yl]-1, 2, 4-oxad i
azol -3-y11-2, 3, 4,5-tetrahyd rolH 3-benzazepi, hydr ochl ori de

51, 1- Di et hyI et hyl-7- {542 (trifl uoer th -4 i phenyl y1]-1, 2, 4- oxadi azol -
-y1}-1,2,4,5- tetrahydro- 3t 3- oxyl ate (Preparation 45)
(440 nyg, 0. 82 mol ) was 50 d in 4M |ndoxane(3 m) and the

solution stirred for 2 h. The title conpound Ll tered off as a white
solid (376 ng, 0.82 mmol). 6+1 9d6DVSO, 400 MHz): 9.27 (2H, brs), 8.53 (1H,

d, 8.51 Hfdnméﬂlwetrgd Q8- ééifdcm@)w z(1%etﬁ¥<§{h§§&g]phén%ﬂ1@Q(éﬂdlé%bl 32} 5;1 7.50

m
EX
7
1

3H, m),
(CZGl %o@,wyﬂwuﬁrt@gzmeplﬂcﬁﬁﬂw -vilgeetpig (erparat'oﬂxéﬁbl(@ 1819, 0

317- (for ( Smfoh) Aty disddivkaTR U hivbigk X BH@QWI}ICFL(AZmIAf’I 8X8%hR8Q kT doxan - 1. 2,4, 5
- 15t etrahydr 0- 3H 3-benzazepi n- 3-yl ] pr opanoi ¢_aci d
was added and the reaction mixture was left at room temperature for 24 hours. Then

the reaction mixture was evaporated, triturated with ether and the resulting solid
filtered off. The solid was dissolved in 5ml of 2M sodium hydroxide and acidified with
acetic acid when solid separated. Attempted to dissolve in EtOAc but insoluble so
15 filtered off and washed well with water, acetone and ether to give the title compound
(44mgs) as a white solid. 8H (400 MHz, dsDMSQ) 1.36 (6H, d), 3.13 (2H, br. s), 3.96
(2H, s), 4.08 (2H, br. s), 4.89 (1H, m), 7.38 (1H, d), 7.44 (1H, d), 7.61 (1H, s), 7.72
(1H, d), 8.11 (1H, d), 8.18 (1H, d), (remaining 2H signal obscured by solvent peak) ;
MS (ES) CoH»°CIN;O5 requires 443; found 444 [M+H]".
20
Example 17
7-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-
tetrahydro-1H-3-benzazepine hydrochloride

N v
O
Q\(Nr& HC!
=
cl /

O—N

25 A solution of 1,1-dimethylethyl 7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-
oxadiazol-3-yl)-1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate (Preparation 42)

(950 mg, 1.963 mmol) in hydrochloric acid (a 4M solution in dioxane, 10 ml, 40.0
mmol) and 1,4-dioxane (10 ml) was stirred at room temperature for 5 hours (a
precipitate had formed). The reaction mixture was filtered and washed with dioxane

30 (~5ml), and the solid dried under vaccum (pistol) overnight to yield the title
compound (711 mg, 1.607 mmol, 82 % yield) as a white solid. 3H (CDCls, 400 MHz):
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A m xture of

7-(5-{3-chloro-4-[(1-nmet hyl et hypoxy] pheny11-1, 2, 4- oxadi azol - 3-y1) -

2, 3,4, 5- twonatwon2s 1H 3- benzazepi ne hydrochlorlde ( Examplce/EPZ)08(02085 Ny,
0.52 mmol ), 1, 1-di net hyl et hyl 2- propenoate(lSlpL 1. 04mol ) and 20

diisoprop p t ated in
the m crovéa\%h%ﬁ' 053@%%??5,05%82%6?@ ;) %QPEE'@ \%Qh%é\%gghr S]v(Sel‘)‘(:j in
vacuo. Th@H; <el$,|4ﬂ@(1/basse¢bt)53135*&¢ﬁ7 (8, 4M H@A6 (6, mt).) MS’](EJB)Of:qu'Qz eiN:Ohe

m xture s&;r(gg% ?gpﬁgature for 5 h. The solvent was renoved in
vacuo and tHE gﬂQ gﬁ rirtied by MDAP. To the product containing fractions
was added 2M HCI and the solution 25 concentrated in vacuo to give the
t|tIe5conpound as a white solid (116 ng, 0.24 mol). 8H (d6DVSO, 400 MHz):
12.73(1H, br.$), 10.76 (1H, br.$), 8.19 (1H, d) 8.11 (1H, dd), 7.98 (1H,
d, 7. 93 Eg@ng_gﬁ, 7.46 (1H, d), 7.45 (1H, d), 4.89 (1H septet), 3.76-3.64

(2H, : m, 2.89
(20 1 Al RS s BB R e bR e T 2

[ MtH] t  300Xadiaruil-6-@Penzonitrile hydrochloride

[ 7-(5-{3-Chl oro-41(1-nethyl et oxy] pheny1}-1, 2, 4- oxadi azol -3-y1)-1, 2, 4, 5-
t et rahydr o- 3H 3- benzazepi n- 3- y acetl c acid A sol ution of ethyl

[ 7- (5-{3-chl oro-4-[ (1-nethyl et A y heny 1-¢, 2, 4- oxadi azol -3-y1l)- 5
1,2,4,5-tetrahydro-3H 3- benza;@ yla e (Preparatlon 46) (77 nyg,
0. 164 mmol ) |n met hanol (30 m) was @J;V =Yy apmroomterrp and sodi um

hydr oxi de 6. 00 mmol ) added. The reaction m xture was stirred at room

t enpetat uTé Divethwledv-7- (fﬁﬁ%%@%{{ﬂ meiByleEpRIPheRYy ddooxadiszosdMd was
trituratedow e {étr%ﬁw}a@@i 3 Beézré‘&)epuﬁe@ éah@o){y%& imgéra%% '4@) f(?éé Red & f and

dried. The solid was suspended i n nethandl and acetic acid

added t o MawH Wasedipiqhd ip 4 H@I i dipxprecnsl-the sply Orséilrv@nior\ﬂds Frarileed in
vacuo. Th@onﬁ&ﬁj%tv@a%tﬂltér"e%l'd#% é("@vﬁltéjbéiﬁoin\dedile'dﬁn DCEdurs 80y (4%@%%?5 - 30n)

and the layers partitioned. The agueous was re-extracted with -20mL)
and the comgnet @@Mﬁ%ﬁﬁﬁewzmﬂs%dm hbréhg%‘a(%ha@e%@déHaﬂﬁbﬂ S&rtrl dge
and t sqkyv Rt o] t S in a
aryi i pi Qb 02 AEaky PeYRiHPY. T (RE A 08 CREANG) Eo-ST838Y o

% vyield) map a3 GH; deMséEgb|sz422m2(rammc3744©onm§ [Mﬂﬂig (1H, s), 8 11
(1H, d), 7.82-7.90 (2H, m, 7.44 (1H d), 7.36 (1H, d), 4.89 (1H, sept),
3.34 (2H, s), 3.07-2.98 (4H, m, 2.91-2.86 (4H, m, 1.37 (6H, d. M5 (E$4):
C23H2435CExR0Mler®qui res 441; found 442 [ MH 4. 20 Exanple 23

53 P AR 1 B g pi s 1.7

2,3,4,5-tetrahydro-1H-3- benzazeplne hydrochloride

D

1,1-Dimethylethyl-7-{5-[4-[(1-methylethyl)oxy]-3-(trifluoromethyl)phenyl]-1,2,4-
oxadiazol-3-yI}-1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate (Preparation 44)
(550 mg, 1.06 mmol) was dissolved in 4M HCI in dioxane (5 ml) and the solution

25  stirred for 2 h. The title compound was filtered off as a white solid and dried in a
vacuum oven (259 mg, 0.57 mmol). 8H (dgDMSO, 400 MHz): 9.23 (2H, brs), 8.40
(1H, dd), 8.31 (1H, d), 7.96 (1H, d), 7.93 (1H, dd), 7.59 (1H, d), 7.44 (1H, d), 4.98
(1H, septet), 3.27-3.18 (8H, m), 1.36 (6H, d); MS (ES): CHxF3N3O, requires 417;
found 418 [M+H]".

30
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NCo - N A m xture of ethyl

[ 7- (5-{3-cyano-4-[ (1-net hyl et hypoxy] phenyll-1, 2, 4- oxadi azol - 3-yl)- 25

1, 2, 4, 5- twonratwdo2s 3H 3- benzazepi n- 3-yl acet at e (Prepar aPCOEPANB/06785 Ny,
0.09 nmmol ), aqueous sodi um hydroxi de (2M 430 pL, 0.86 mml) and et hanol
(4.3 M) EQS q&pd at 40 Cfor 1 h. The reaction m xture was cooled to
roomte nd concentrated. The residue was taken up in water, which
was t hen &{5{R-(Trifdiorompthyd)-bipgheagyi]-2,4e0xhdiakok 3 ytj-2 8455 -tetiabhydimas
extracted £t OA and 30t he conbi ned organic fractions
concentr ng-t%enzéQ?Pgné%m cgkmcil d, which was then triturated with EtOAc to
give the title conpound as aA#kjte solid (36 ng, 0.08 mml). SH (d6DVSO,
400 MHz): 8.50 (1H, d), 8.41 dd) , B0 (2H, m, 7.55 (1H, d),
7.32 (1H, d), 4.98 (1H, septet), EQHOORZ.Q , m, 2.75-2.66 (4H, m, 1.39
(6H, d); M5 (ES-): C24H24N1404%% equi ife ound 431 [MH . 5 Exanple 24
(7-{544- M Met hyl et hypoxy] -3-(trifl uof’bWet yl ) pReny1] - 1, 2, 4- oxadi azol - 3-y11-
1,2, 4,- t £HIHR PRGN pey ture of
ety 7§ [oit T O et uz?'éﬁé’-{ﬁ"&a e
oxadi azol & 0 BH; %bﬂn@ze@w & QQWXV@ES@IBBQFBE‘?&&% (6140 ﬁﬂQB ({@% arealht e
(Prepar atwwdéﬁawé&%mm.rla.om 3 mPEHHAGHS s§|9ﬂd>#§ﬂ|rt’%d1r092'rfieﬂ€e2%e 590 pL,
1.18 mml) and ethanol (6 nm) was heated at 40 hr. The reaction

m xt ur e VWeRNRAWOH epst fdterasooff @%ﬁﬂ@ﬁtﬁta@% (%Yr‘ﬁdm@o@réémm@db eaH (qehMP@st¥le was
t aken u h 6, t e d. The
iR E el RN Ll ), A B g Gntbg e

agueous phase was' extr efore the conbi ned

or ganiCc f(rﬂibﬁi) o7n~’s4 WSOStomentr atddd)and3t hed (Ainlie-48eS20 (Sid.umat 8 wi t h

Et OAc and Ifaeredueff and dried in a vacuum oven to
give a whit ZOF%@)%Q'%M%%“”H 4961 H?d6DIVBO, 400 MHz): 8.41 (1H, dd),
8.30 (1H, d) %7 88.7. 82 (2H, ny, 7. 55 (1H d), 7.35 (1H, d), 4.98 (1H,
septet) o2, S), 3.06-2.96 (4H, m, 2.89-2.81 (4H r’r) 1.36 (6H, d):
—zcrc%n-HZ4F3|\|304 requires 475; found 474 [MH) . mpl e 25

( 7- {542 (:'Tﬂ' -(9-(Foe blose4yl()-met |9‘IWH9X¥/]D]19|]¥|2'1&‘bﬁ&@ﬁ"ﬁl@ﬁ'ﬂ)'ﬁ%4 $-2,4,5-tetra
hydr ogH Sre@RgarcR i 3- l?br&gﬁépﬁﬁ I%yIfisrofartoic acid

o

O\N

A  mixture of 7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-
2,3,4,5-tetrahydro-1H-3-benzazepine hydrochloride (Example 17) (200 mg, 0.52
mmol), 1,1-dimethylethyl  2-propenoate (151 uyL, 1.04 mmol) and

20  diisopropylethylamine (453 pL, 2.60 mmol) in methanol (5 ml) was heated in the
microwave at 90 °C for 30 minutes before the solvent was removed in vacuo. The
residue was dissolved in 4M HCI (2 ml) in dioxane and the mixture stirred at room
temperature for 5 h. The solvent was removed in vacuo and the residue purified by
MDAP. To the product containing fractions was added 2M HCI and the solution

25 concentrated in vacuo to give the title compound as a white solid (116 mg, 0.24
mmol). 8H (deDMSO, 400 MHz): 12.73 (1H, br.s), 10.76 (1H, br.s), 8.19 (1H, d), 8.11
(1H, dd), 7.98 (1H, d), 7.93 (1H, dd), 7.46 (1H, d), 7.45 (1H, d), 4.89 (1H, septet),
3.76-3.64 (2H, m), 3.44-3.31 (4H, hidden under H,O peak), 3.25-3.03 (4H, m), 2.89
(2H, 1), 1.37 (6H, d). MS (ES): C24H2>°CIN3O, requires 455; found 456 [M+H]".

30
Example 22
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A m xture of ethyl

(7-{5[2-(trifluoromethyl)-4-bi phenylyl]-1, 2, 4-oxadi azol -3-y1)-1, 2, 4, 5-

t et r ahydrwo2bbsdsberazazepi n- 3- ylacet at e (Preparati on 49) pC2EPoas/067968t nmol ),
aqueous sodi um hydroxi de (2M 220 pL, 0.44 mmol) and ethanol (2.2 m) was

heat ed at [ Th i m'x 00l ed 409m tenperature
and 30condd (%t{géhq ro- E d-m &yéeﬁ@ﬁ@&xgﬁ'?%?ngr} {54\,\%& ZOI%XA}&]?%T} s then
acidifi edtetrtahyd+063m3t-benzaaepln-3ayj]a1l:et|&’rae|chqueous phase was extracted with

Et OAc (2 x 20 ml) before the conbl ned organic fractions were concentrated

and the residue was tritur OAc and the title conpound was
filtered off and dried in a V%l ve a white solid (13 ng, 0.03

mmol ). 6H (d6D|\/BO 400 |sz) 891 2 (1H _\aong dd), 7.92-7. 86 (2H,
, 7.73 (1H,
r5]03. 05- 2. SP'&'FPH R ethz‘ [§é5é3*?@)0(04ﬁ[(1rﬁ‘eth%hy'@w p(he”!th‘r&“zQWF@GEﬁ lquw res

493; fpund24Rteldhidro- 3H35éﬁ’i§2leﬁn2¥3yl]acetate (Preparatlon 46) (77 m 0164
4-[7-(543-Cnhl oro-4-[ 4- oxadi azol -3-y1)-1,2,4,5

- 10t etra’ﬁm)d”méafﬂféﬁ%f@ s 31 PT @hf%ﬂ%¥ %@PG Soé@bmh)@reﬁﬂ%t(?’éﬂ of ethyl

4-17-(5- {§00|‘Mrﬁél§)aéde[d rhe&éﬁu.bﬁtdﬂyﬂa%wb%ﬁwdlér Foodn fenipeadtiRZelermight
yl)-1, 2, 4 -t etrahydro- 3H 3- benzazepi n- 3-yl ] but anoateétPrepar at | on 50) (100

mg, 0. 201TheeANYent WagtemAsd 11 8ary, tr\‘/%%""QtVYarsrtEH‘r%Fd MR metafe! i3

hydr oxi dethélreéulﬂa'fat r§1oud iﬁlté}@d rUﬁDIa)md aﬂli@ad Tﬂ_@%or&%f-‘ars' ﬂ&p@hd@dﬂr\em@,‘ﬁ%n@t' rred at
room tenperature for en acidified wth acetic acid to pH

5 and the 39‘|"‘J<)talﬁ‘rdea(7@8‘hé‘@ﬂtard§%6° t%'ie\m BH of fipfesoleliqn Pam®: thesPyaR! Wes
di ssol vedrehibvEl AGaduo3 R read nRlsRiue (watOd8doniidintbem! @gems dparwatki oned,

t he agueous was re-extracted with EtOAc (-20ml) and the_conbi ned organics

wer e pass@dOThraaddhe Ryprearastitioagdr Hig ateeus tes derexberded WEh D§M 613PaMt " educed

I N vacuo. anthfel @] &@ém@é}w&é sﬂsslé)d thfdubhlraaéﬂa@,@ é@pbﬂ:tlaﬁfcbﬂmﬁe ade solid
filtered and dried on the sinter to | d 't he t|tIe conmpound (30 np 0. 061

mol , BOW?l%I'V&)‘t re@'HC‘E%IBDWO 469 T t?”t @3@93("‘!@% 9‘1 inga ﬂ'fb’"‘(glplsm
7. 79-16 90s°2Ho yRdId tife 4tle eéﬂﬁpo@Hd &2& .%gg()bkﬂ? rfthol, 2988 \idid) a$ aRtoXs wﬁte46 3. 24

2H, hi dd H20 k) 4 2.59 (4H, 2.28
(o e 4, D oRb) sk e o). b b B 8262%@495@ o
requires 469y o ?H“HS’ 4.86-HH, s @@é&ﬁﬂ s_)L 3.97-2.98 (4H, m), 2.91-2,86 (44,

417- (5-(3- cyano (1 4-‘'oxadi azo] -3-y1)-1, 2, 4, 5-

rreth et hy%oxg
t et r ahydr@): §I-373(615bﬁzé&%fﬁ51 :Saftlds Gt’\é @TQ,QU&% 6411J@H%4ﬂ2dM+(ﬁﬂ

20 Example 23
[7-(5-{3-Cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1,2,4,5-
tetrahydro-3H-3-benzazepin-3-yl]acetic acid

/COH

oY

o—
A mixture of ethyl [7-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-
25 1,2,45-tetrahydro-3H-3-benzazepin-3-ylJacetate (Preparation 47) (43 mg, 0.09
mmol), aqueous sodium hydroxide (2M, 430 L, 0.86 mmol) and ethanol (4.3 ml)
was heated at 40 °C for 1 h. The reaction mixture was cooled to room temperature
and concentrated. The residue was taken up in water, which was then acidified to
pH 6 with acetic acid. The aqueous phase was extracted with EtOAc (2 x 20 ml) and
30 the combined organic fractions concentrated to give a white solid, which was then

triturated with EtOAc to give the title compound as a white solid (36 mg, 0.08 mmol).
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30 A solution of ethyl

447- (5-{3-cyano-4-[ (1- net hyl et hypoxy] phenyl11-1, 2, 4- oxadi azol - 3-

yl)-1, 2, AvB-20@tasedzgdr o- 3H- 3- benzazepi n- 3-yl ] but anoat e ( Pcepze@siooresl) (218
ng, 0.446 mmol) in ethanol (6 mM) was stirred at roomtenp and sodi um

{emor at (e (BMSSD 408 W%u% RNV e i 1L

g anfl tQﬁsm(xmgan)e4E38r1(qe|ntséabaﬂ3loo A (6H, nTh ewsgze?t(a?tmyesww VS g
i ssol ve t 0AC and the layers partitioned,
t he aqueoMéqﬁgé)' P@H@Pﬁgae@a ‘Ef@ﬁbﬂo[m;% AL) and the conbi ned organics

wer e passed through a phase separatlon cartrldge and the solvent reduced in

vacuo5Th resli e was purified by addition of 10 10 drops of 2MHCl in
et her > f trituration with ether, the solid filtered and dried on

e o 1 sl (5 1
7.97 (1H,J"3)4,?&%(?%‘3’?i#”zfj%'e'gfaﬁ%'f"{‘%q\,")%ﬁe,t‘cf‘if’z (1H, d), 4.99 (1H, sept),

3.07-3.80 (10H, m, 2.35 (2H 1.92-2.02 £2¢6+ M), 1.39 (6H d); M5 (ES):
C26H281\ 1404 requires 460; “a/ound 461 [ NWH]t Exanpl e

4-(7-{5-[4-[ (1- Met hyl et hypoxy) trifl et hyl ) pheny11-1, 2, 4- oxadi azol - 3
-yl}- 1,2,4,5-tetrahydro-3H 3 zagzepi M3-yCQbut anoi ¢ aci d hydrochl ori de

HCOl F,C 200021-1 A sol ution of et hyf™
4-(7- {544A[(rﬁthlmi hgt etthylpoty(p-[8-{((1 tméthylaibyOoss-Byirifipbremelyi)phéhyl-1,2,4-

di d 3-b in-3- b
ox2 370l ooty 25 SIS PSR B S o oo
tenp and mdmgmmﬁdmlﬂ@q(uaom ,soéu@ﬂhydmk@ie adrle 90 Thig t.eéachimol) andkt ure was
Sei i 11 e pT adh MESHER BCALE andis Hikrieeb e mEd iRty St I Vacuo.
The resul rtoantterr@sraﬂmre amaa:odc@ﬁmltecedT hmreetdhylwaadakat @ in- v@élmﬂ,)mhwmd/th er
iyl hcohip sy PG Wik @ik TP el PESET WESRBERIGHER & phase
sepa][m |CI oﬁtomg(grx ztgml)atmjlof rehtiee sombiend orgeahiccfesttions n/amwor&enffdited pegitltue was

i fi t 1
i ur ot GHgp pRsoies i ERE ™ et Frea it eRERG M, (o i1 a
the titl ea gasqenodker bl@verg,wHiteZblidn(Zs m Ge%symmbcj) SHO(d DB DIVBOD MH) IVHZ)
8.40 (1H, 4 9 7. 45
Cin o bt S8R 9. 6 88 nah. 7t 35 1505 i%éd“a b1 (24

rr) , 1. 36 {pitbt), D25 (81, (§5,3).06-2CB6HIRS FBNB G- T &0 uiH, @8), 338; (6H NS QRSHMHH] 4.

54- (740{5L§24k'#?'¥'~1%6%‘ﬂ@§ﬁ”P)fOH”%“Z)‘hB\{H% V1]-1, 2, 4- oxadi azol -3-y1}-1, 2, 4, 5-
t et rahydr o- 3H 3- benzazepi n- 3- yCbut anoi ¢ aci d hydrochl ori de

Example 25
(7-{5-[2-(Trifluoromethyl)-4-biphenylyl]-1,2,4-oxadiazol-3-yl}-1,2,4,5-tetrahydro-
3H-3-benzazepin-3-yl)acetic acid

/=COH
N

Oy

25 3 o—N
A mixture of ethyl (7-{5-[2-(trifluoromethyl)-4-biphenylyl]-1,2,4-oxadiazol-3-yl}-1,2,4,5-
tetrahydro-3H-3-benzazepin-3-yl)acetate (Preparation 49) (22 mg, 0.04 mmol),
aqueous sodium hydroxide (2M, 220 pL, 0.44 mmol) and ethanol (2.2 ml) was
heated at 40 °C for 1 h. The reaction mixture was cooled to room temperature and
30 concentrated. The residue was taken up in water, which was then acidified to pH 6

with acetic acid. The aqueous phase was extracted with EtOAc (2 x 20 ml) before the
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A solution of ethyl

4-(7-{544-{(1E)-1-[(12)-1-propen-1-yl]-1, 3-butadi en-1-y1}- 3-
(trifluorwoabiwishrienyl] -1, 2, 4- oxadi azol - 3-yl}-1, 2, 4, 5- rerrehyod 067985 3- benz
azepin-3- 10 yl)butanoate (Preparation 53) (277 rrg, 0.504 mml) in ethanol

(6 m) was s L] 8Egéan|tc trrac?loné rggrtl ?rgfl nsdogtl urel;s gnr X ﬁil uré%ed With, 4- 00

nmol ) added action ure hfor 90
m nut es aBEtDAwsnE ﬂhemtlaccompbumﬂwms fikerad effi andadrle(d ih@ \piduﬁm caned td giyera xt ur e

and vat ervgtesiey AR SR8 MG ST Rl GREMRR 523 fea el (ot (>0
[ ﬁr g)ljt r act.eg-7vaet GIHEZ?;:¢ 76-(20@), 7e84d7 uhe31e.omhi med7 esqaniegtz Cséve& @@,ﬁsﬁg The
rosi dge vaOTRuR PREE0 8T I6h B MEp(ch-op C-arra PRIt EREREROUTD | oued
by triturggdwmHWith ether, the solid filtered and dried on the sinter and
overni ght under vacuumat 60C to yield the title conmpound (120 ng, 0.20

mol , 41 A yield). 6H (d6DVBO, 400 20 MHz): 8.53 (1H, s), 850(1H d),
8.01 (1H Efmpié. %7 (1H, d), 7.75 (1H, d), 7.37-7.56 (6H nj), 3.14-3.41 (8H,

o1 126kt %éaﬁtor%-é-@w%%ﬁ%&'>8§>ﬂpﬁm¥f 1 aniatbzoh V'%@st,ﬁm ~

oxy) - [ tetrah$drb-SHBetbdrzabyisini3oylldutandiemcirze pi n-7-yl)-1, 2, 4-oxad |
azol -5- yll benzonitrile hydr ochl oride A solution of 1, 1- di net hyl et hyl

7- {5[3 cyano- 4- ( et hyl oxy) ,‘\ , 4- oxad| azol -
y1l}-1,2,4,5-tetrahydro-3H 3- cb ar boxyl ate (Preparation 54) (280
ny, 0 627 mmol ) in hydrochl ot c aC|d s Iu on in dioxane (5 m, 20.00

mmol ) and 1, 4- d| oxane (5 rrt) was stirred at roemterrperature over ni ght .
The react}| S f | e ) and the
sor 1 dar i baeud e vl B e bRV SR T i 585 o
62.7 % yigl-tp, 4a."stanahgadrb 3l Bbensadepin-3-@lbutdnoats VEParatiod 5131)2)(10(8 r&@ 9.31
(2H n, 1 % "ﬁ H db, 0&% 4 (1H
7 a5 G2 T eyl b Vs Sysed abidepigmeino {edmefitodis i
reqU| 19%es REE.00 mm’uh) aéd| Mﬂé-l}etacErxrarm»tterea&as stlrred at room temperature for 90
109- (5-{3-Chl or,0 g) }- adlazo 1)-2,3,4,5
et ahy 8- 0gia5 bt BN NN ARG BrRS! act e TR boHenialed i -
vacuo. The resultant residue was dissolved in EtOAc¢ (~30ml) and water (~30ml) and
the layers partitioned, the aqueous was re-extracted with EtOAc (~20ml) and the
combined organics were passed through a phase separation cartridge and the
20  solvent reduced in vacuo. The residue was purified by trituration with methanol, the
solid filtered and dried on the sinter to yield the title compound (30 mg, 0.061 mmol,
30 % vyield). 8H (d¢DMSO, 400 MHz): 8.19 (1H, s), 8.11 (1H, d), 7.79-7.90 (2H, m),
7.44 (1H, d), 7.34 (1H, d), 4.89 (1H, sept), 3.46-3.24 (2H, hidden under H,O peak),
3.01-2.93 (4H, m), 2.68-2.59 (4H, m), 2.28 (2H, t), 1.70 (2H, quintet) 1.37 (6H, d).
25 MS (ES): CysH2s®CIN;O, requires 469; found 470 [M+H]".

Example 27
4-[7-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-0xadiazol-3-yl)-1,2,4,5-
tetrahydro-3H-3-benzazepin-3-yl]butanoic acid hydrochloride

— Q,é"t
N N CH
NC _\_\

30
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1, 1- Di et hyl et hyl

9-(5-{3-chloro-4-[(1-nethyl et hypoxy] phenyl11-1, 2, 4- oxadi azol -3-y1)- 15

2, 3- di hydwo-209%8beazoxazepi ne 4( 5H) - car boxyl at e ( Pr epar aCir@aP2@8)679820ny,
0.658 mml ) was dissolved in 1,4-dioxane (1n) and treated with HO (2 nl,

o o0 oL eyt 20 TS AR R o Pl
(180nm) ay)-&2uh- teerahsbdirocBH %eﬁfﬁ)&pm@ﬂ}@%@@td\ﬁﬁﬂammjnnréﬂ;) 3858 dhgund 386
gg/H-H] ' 200.1-5'@mfn(1)cl)li in etr?e%o?%ﬂ was stlrred%rf ?cpo ! Fe%ppgn(?sgduﬁrr‘n h%romdqu Exanpl e
2-[(1- Meth9o emriny)t)oadxd]adSIBe (r@adipd , rbixtued N\aalsysim@dlamFdoeanetprmf(ﬁ ga) -1, 2, 4-
e R T R R et
377 [ MtH] ¢ond6ntkatedrt @a@®. The resultant residue was dlssolved in EtOAc (~30m|) and
3I Lgdggéﬁ %Bgr@oj) ér(eoéi[h%q%?%:s-&%n?{g %L{ﬁh?n Jus g re e kﬁ-{E}&ysol 3t |3;)n
of ethyl @&20m()5af@-ticd| conbinked Elgamieshykbet Ipymdy}fphwag’ryhlpﬂa& 4eparativrazol - 3-
cartridge and the solvent reduced in vacuo. The residue was purified by addition of
10 10 drops of 2M HCI in ether, followed by trituration with ether, the solid filtered and
dried on the sinter and then under vacuum at 60°C to yield the title compound (68
mg, 0.130 mmol, 29 % yield). 3H (deDMSO, 400 MHz): 8.51 (1H, s), 8.40 (1H, d),
7.97 (1H, s), 7.93 (1H, d), 7.56 (1H, d), 7.47 (1H, d), 4.99 (1H, sept), 3.07-3.80 (10H,
m), 2.35 (2H, t), 1.92-2.02 (2H, m), 1.39 (6H, d); MS (ES): C,sH23N4O, requires 460;
15 found 461 [M+H]".

Example 28
4-(7-{5-[4-[(1-Methylethyl)oxy]-3-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-3-yl}-
1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)butanoic acid hydrochloride

-
HCI
9. N—\_\
COH
A solution of ethyl 4-(7-{5-[4-[(1-methylethyl)oxy]-3-(trifluoromethyl)phenyl]-1,2,4-
oxadiazol-3-yI}-1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)butanoate (Preparation 52)

20

(181 mg, 0.341 mmol) in ethanol (6 ml) was stirred at room temp and sodium
hydroxide (2 ml, 4.00 mmol) added. The reaction mixture was stirred at room

25 temperature for 90 minutes. The reaction mixture was acidified with acetic acid to pH
5, and the mixture concentrated in vacuo. The resultant residue was dissolved in
ethyl acetate (~30ml) and water (~30ml) and the layers partitioned, the aqueous
phase was re-extracted with ethyl acetate (~20ml) and the combined organics were
passed through a phase separation cartridge and the solvent reduced in vacuo.

30 The residue was purified by addition of 10 drops of 2M HCI in ether, followed by
trituration with ether, the solid filtered and dried on the sinter to yield the title
compound (119 mg, 0.21 mmol, 62 % vyield). 6H (dsDMSO, 400 MHz): 8.40 (1H, d),
8.32 (1H, s), 7.97 (1H, s), 7.94 (1H, d), 7.59 (1H, d), 7.45 (1H, d), 4.98 (1H, sept),
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5 yl)-2, 3-di hydro- 1, 4- benzoxazepi n-4(5H) -yl ] but anoate (Preparation 68) (130
nmg, 0.260 mmol) in ethanol was treated with sodi um hydroxi de (10.4ng in
1ml, O.2680rmwlogo72Fhe reaction m xture was | eft standi n@CREPRISH6TI6F hour

t hen evaporated. The resulting crude was partitioned between EtOAc/water,

acidifie o p d e _or [ dri ed 0 magnesi um
sul phat ed%ﬁ%%%zagorat eg é% éﬁ S{ﬁﬁ(ﬁﬁgo@ﬁguﬂg ?ggn(éﬁv%s @gt gﬁed by

triturati OpHwFtMOatrequirea$08; fohnd 804M+H]. 6H (d6DVSO, 400 MHz): 1.36 (6H,

d, 1.69 (2H, m, 2.23 (2H, t), 2.43 (2H, t), 3.05 (2H, m, 3.86 (2H, s),
4.07 (2H, m, 4.88 (1H, m, 7.20 (1H t), 743749(2H m, 7.78 (1H, dd),
8. 09 (1H Exipple@917 (1H, d), 12.10 (1H, br. s); M5 (ES-): C24H2635CI N306

requir, eparati on
4-[9- S s ? m%ﬁﬂﬁ Eﬂ"h 'S'{Jﬂpﬁéﬁéf?‘a%gégi‘} 8200 - 3 y1) -2, 3.
di hydro tb:réhbémwaﬂmnzazmlEH}yI)bt]tMnamlobhwdmdhbn@IeO-l 20A sol ution of
ethyl 4-[9-(5-{3-chloro-4-[(1-nethy gt hypoxy] phenyl11l-1, 2, 4- oxadi azol - 3-

y1) - 2, 3-di hydro-1, 4- benzoS- hut anoat e (Preparatl on 68) (61.7
g, 123 mmol) in ethanol was t |~ td 2M sodi um hydroxi de (123
m, 247 mmol ) and the mxturé Ft|rred . _w[‘@rrperature overni ght. The
sol vent was evaporated and the residue di ssol ved i n wat er (11litre). The
aqueous sAl woluion was Cém}'ledﬁl (M{524- {%malw@tam ar@detﬁ-ﬂ%t‘eﬂbaiadwr%’l -‘W-8h gl alci al
acetic ac 4 The, r LN u tirred. vjigorous
ot 1 a reiebRmstaTperdl L 28 abat it G St e dariongedpy > 'Y
1; ilt r*ﬁt [ m)w%ofimsd%ébdamﬂdﬂn 58) (27 Warige 0.502 Xnh 0y |mbt}1a?d\1:j(ﬁelﬁl) CTETS lstnmﬁd tahe/ pad
ry the nmater S e 0 i nmet hane
1ot hano! BRE IsRsta g anap i, B9S2 St At el ST BT
evapor at i mI‘XtL&édvatshﬁlrrBGrae%drh |tmpéreiur@lfom mrnutesraatdanlaymﬁaracdjlf@‘dhyth et her
IIected ati.on th diet et her ngludriedto

oom
G ve i 9GP Goh et o and the cuflts pRREMERERY) fafis Thoepulyr &8
CZ4H2635CSJV:NBG&B@0|¢U ire BtQWCL (~Joaimandt atdr N#8Qnl) aﬁdﬁhaﬂmje& Bértltloned the

419 th 4- - _
i oy B 220RS s ttadtoc ity RGP ABIND ark fiel e SBRER PoreL Mbis ae vy
to Exarrpl ©as38d thromgHPs ep@sfe’:\stdp@mtﬁﬁ caﬁhﬂg{edﬁﬂ\ﬁ@sol%ﬂt rkﬂud’ddZih vadua38THHH, d)

(1 239 y %’%Ee("’fﬁp“h&d B %‘35’” |-?’\Qf 1&)2%9/3 %{?“%T&?'” ')‘ér {}9'%‘916? %(—lt”(“éflfﬁ'or‘? 77 (lH,

dd), 8 38w|¢rithheddb1e 38I1d4ﬂ|te(réd-land|)drled25nliﬁe (sibiter dord. ov@rnightBur(deByacuuia® 2t 126N406
requires g0& LS chmshl i (120 mg. 0.20 mmol, 41 % yield). 8H (dsDMSO, 400
20 MHz): 8.53 (1H, s), 8.50 (1H, d), 8.01 (1H, s), 7.97 (1H, d), 7.75 (1H, d), 7.37-7.56

(6H, m), 3.14-3.41 (8H, m), 3.07 (2H, br s), 2.34 (2H, 1), 1.87-1.99 (2H, m). MS

(ES) : CooHasF4N3O3 requires 521; found 522 [M+H]".

Example 30
25  2-(Methyloxy)-5-[3-(2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)-1,2,4-oxadiazol-5-

yl]lbenzonitrile hydrochloride

| M
5 N
N
/ —=
NZ /,
O~N

A solution of 1,1-dimethylethyl 7-{5-[3-cyano-4-(methyloxy)phenyl]-1,2,4-oxadiazol-3-
yl}-1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate (Preparation 54) (280 mg,
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15 Exanpl e 35

2- R1- Met hyl et hypoxy] -513-(2, 3, 4, 5-tetrahydro- 1, 4- benzoxazepi n-7-y1)-1, 2, 4-
oxadi azolwb-2gdsfiserzzoni tri |l e hydrochl ori de NC OCI H 1, 1- Diecetergéosiobishs
7-(5-{3-cyano- 4- [(1 rret hyI et hypoxy] phenyll-l, 2, 4- oxadi azol - 3- y1 - 20

2, 3-di hyd r boxyl at Pr 0.410 g,
0. 860 mml ?271”‘”“2 58”%3364 4re @%”e'g(‘%o’%{‘?( R moﬂn) r?i £14 00
nmol )in ddloxc—mee(S(rmMNaarsdrred it raath tﬂm;ﬁréﬁuref overidgitolihes rea@sﬁdemmudeenas filtered

Somy was. Hird PauTESART BP B AL e P R Sl Ko o
sol i d. théW@QonMﬂnWZ)7 g, Mss@?de) 62.2. %3/.925) 426 o) white 33id mdd;r) -
(i & iustn Ao Mo Bara T @) o S e Al S bb Shdd ob a6
gggn?53{7§(1[-|l\/:ﬂ')ﬂ175ﬁx(almld%) 3a|6 (1H, d), 4.07 (3H, 13}) i,og 331 (TH. mi NS (Els) Y aas

chl or et en oxadi azo ,3,4,5-
t et r ahydr o078 @é gﬁfﬁgg@ﬁ %93@%£h| d)e/ Prepared by a sinil er met hod to
Exanpl e 35 from Preparatl on 77. 6H (d6DVsSO, 400 WMHz): 1.35 (6H, d), 3.51
3H, , 4.82 (2H, s 4.85 (1H, , .23 (1H, d), 7.45 (1H,
((:I), 7%7- - ' , n'), 8.18 §2H, rrg ;. M5 ((ES): ?20H2035CI(N303 Zequires(
5385;10f ougws-EBEh[dvisHLH(1-meanylkthyB 6xylphenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-

ol A AR NMBIAR L 3 e ot

Cl
_( Z) :O‘N o/\\
0 \/\\\©)NH
N

1,1-Dimethylethyl  9-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-
15  2,3-dihydro-1,4-benzoxazepine-4(5H)-carboxylate (Preparation 66) (320mg, 0.658
mmol) was dissolved in 1,4-dioxane (1ml) and treated with HCI (2 ml, 8.00 mmol) in
1,4-dioxane. The reaction mixture was left at RT for 1hr, evaporated and then
triturated with ether to give the title compound (180mg) as a white solid. MS (ES):
C20H2>°CIN;O3 requires 385; found 386 [M+H]".
20

The following compound was prepared by a similar method.

Example 32
2-[(1-Methylethyl)oxy]-5-[3-(2,3,4,5-tetrahydro-1,4-benzoxazepin-9-yl)-1,2,4-
25 oxadiazol-5-yl]lbenzonitrile hydrochloride

NC
_( Z) :O‘N o/\\
0 \/\\\©)NH
N

Prepared in a similar way to Example 31 from Preparation 67. MS (ES): C,1HxN4O3
requires 376; found 377 [M+H]".
30

Example 33
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10

Et hyl 347- (5-{3-cyano-4-[ (1- net hyl et hypoxy] phenyl) -1, 2, 4- oxadi azol - 3-y1)-2, 3
- di hydr ow0,2de98026xazepi n- 4( 5H) - yl ] pr opanoat e ( Pr epar aPComEPZ@pB/06V69092 ¢,
0.193 mml ) was dissolved in Ethanol (2 m). Then 2N NaCH (1 m, 2.000

mol ) was, a u t, gt for 2 hours.

Et hanol zéj&’e%t) %ré%g(tﬁ' @Wa%‘hngxﬁﬁhgrﬁﬂ?Bhe‘f Qa% fyl g-sl‘:il due di ssol ved

i n Et 0Ac dihgidreat érbemoxahefplred(ﬂld){yllibatmtqlcaqdl d and the Iayers separ at ed.
Solid separated fromthe aqueous phase and was filtered off solid and dried
under vacuum overni ght at -50C gjovie td’f\\tltle conmpound (8ng) as a white
solid. 6H (d6DVMSO, 400 MHz) ° N‘ d) /) 2 aH t), 2.67 (2H m, 3.03
(2H, m, 3.89 (2H, s), 4.07 (2H, m, @ (1H, , 7.14 (1H, d), 207.54
(1H, d), 7.89 (1H, dd), 7.98 (1H, d), 39 (1H, dd), 8.51 (1H, d); Ms (ES):

C24H24NAQ r f )
51 7- (5as ach Ao <9‘{?L§t“ﬁ§f§é£@“fﬂt‘"y'eth YRAPIER IR Loa0% ) 5 5.

25di hyxdr o¥t2.4-disidses &@Fﬁﬂ?@eﬂ) iH)-¥ %‘%ﬁ’étec Keerarationpre®al 83 bP9a si ni | ar

met hod t og Ea@mmh&) %%1%%98%5’5@9@5@5%% Z&Murﬁ"ﬁyﬁﬂﬁWO ﬂ@&im} :0.2636 (6H,
d), 2.43 (2H 1) "2 70 (2H . [B 3.91 (2H S), 4.07 (2H m,
4.87 (1Hmme)- T qnea@m msturewwslettmndup atRKglpr (hppr e evancogied1Hie d),

8. 09(1H, ddiitind- cltﬁje( 3\)5'8 Shrtition® bdewden EAQREABRS M3RRicH BRitH Lestidadia, found
458 [M+Ht Exanp

5417- ( 5- (@p@gﬁé%and Lfcqor@pww&eﬁ;ﬁp@ma@ﬁeﬁyml sujphate, apd gypRe8leds- 19 - 2, 3-

10  title compound (61mg) was obtained by trituration with ether as a white solid. 6H
(déDMSO, 400 MHz): 1.36 (6H, d), 1.69 (2H, m), 2.23 (2H, t), 2.43 (2H, t), 3.05 (2H,
m), 3.86 (2H, s), 4.07 (2H, m), 4.88 (1H, m), 7.20 (1H, t), 7.43-7.49 (2H, m), 7.78
(1H, dd), 8.09 (1H, dd), 8.17 (1H, d), 12.10 (1H, br. s); MS (ES-): Ca4Hzs CIN;Os
requires 471; found 470 [M-H"].

15
Example 33 Alternative preparation
4-[9-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yl]butanoic acid

Cl
_(

~\
o@—& 9 N’\/Y
N OH
&@) )

20 A solution of ethyl 4-[9-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-
yN-2,3-dihydro-1,4-benzoxazepin-4(5H)-yllbutanoate (Preparation 68) (61.7 g, 123
mmol) in ethanol (600 ml) was treated with 2M sodium hydroxide (123 ml, 247 mmol)

and the mixture stirred at room temperature overnight. The solvent was evaporated
and the residue dissolved in water (1 litre). The aqueous solution was cooled in
25 ice/water and treated slowly with glacial acetic acid (28.3 ml, 494 mmol). The
resulting gum was stirred vigorously until a filterable solid was obtained which was
then collected by filtration and washed with more water (2x 500 ml). After sucking the
pad dry the material was dissolved in a 95:5 mixture of dichloromethane / methanol
and dried (sodium sulphate). The solvent was removed by evaporation and the

30  resulting solid was triturated under diethyl ether (200 ml), collected by filtration,
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di hydro-1, 4- benzoxazepi n-4(5H) -yl I butanoic acid / NC jr-CO2H O

Et hyl 447- (5-{3-cyano-4-[ (1- net hyl et hypoxy] phenyl) -1, 2, 4- oxadi azol -3-y1)-2,3
- di hydr ow0,2deds026xazepi n- 4( 5H) - yl ] but anoat e ( Pr epar at iPOm/E®2)08(0679684 ¢,
0.171 mmol) 10 was dissolved in Et hanol (2 rri) Then 2N NaOH (1 m, 2.000

mol ) was n act far [ t hanol
was Zermve%sqﬁgj e@agstth ﬁ:tﬁ% éz;nnddgrtI ehfhteqqll OHRga& B3 ?l{/rpg Séﬂ“ t 0OAc and
wat er, ac(dgpfied with acetic acid and t he phases separated. The organic
hase was 3 yapor d an LWturated with ether. Drying under
\F;acuum ov'ggn(lzgﬂp % gﬁ%&? rgﬁ]lﬁ 611t7ﬁ ijl&ﬁzét:'\gﬂi‘)ﬁimd 15 (22mg) as )alt \M%i te
solid. 6H (d6DVSO, 400 I\/Hz) 1.37 (6H, d), 1.66 (2H, t), 2.22 (2H, t), 2.45

2H 3.82 (2H, s), 4.07 (2H, m, 4.95 (1H ), 7.14 (1H
( 7@54 %!ﬁg,%%lj m, ( s) ( m ( m (

7.89 (1H, dd), 7.96 (1H, d), 8.38(1H, dd), 8.50 (1H, d);
IVB (ES): 4PpG-{326)Etn4{daunetetett giZoxy]pherd/146.2, {Maqiazole-ﬁ)eaﬁpl e 40
4-[7- (54 ﬁngorh"be[n&%x%? ﬂﬁtl_gwgﬁyln%hggé(l%} 1, 2, 4- oxadi azol - 3-y1)-2, 3-

di hydro- 1, enzoxazepln anol ¢ acid 25Prepared by hydronS|s
of the ester, Preparation 8AY\usi ng t he thod descri bed for Exanple 37. 6H
(deDVSO, 400 MHz): 1.36(6 (R2H, n 223(2H t), 2.45 (2H, m,
3.01 (2H, m, 3.87 (2H, s) F\E@r4 87 , 7.13 (1H, d), 7.43
(14, d), 7.89 (1H dd), 795(1H d) 9(1H0dd) 852(1H d); M (ES):

C24H2635CI N306 requires 471; found 472 I\/Hr 30 Exanple 41
2-[(1- NEt'ﬂ';ﬁpé'teldylpcﬁ(ﬂn”@[LM@ﬁ)@nBﬂQ éﬁ”rféﬂw eparatipnhedz é@e@MSQ84%) 1,2, 4-
oxadi gy ol I oRy tr r 2 i simlar
RSO elvlf%y 3 @ﬁéag i :69 &BH( %g)f@ﬁ(ﬁwd tf AR (B eRas. 84 (N nP23881(2G, 8,

4.07 (2H, m), 4.98 (1H, m), 7.20 (1H, t), 7.47 (1H, dd), 7.54 (1H, d), 7.77 (1H, dd),

8.38 (1H, dd), 8.49 (1H, d), 12.10 (1H, br. s); MS (ES): CysHN,Os requires 462;

found 463 [M+H]".

15 Example 35
2-[(1-Methylethyl)oxy]-5-[3-(2,3,4,5-tetrahydro-1,4-benzoxazepin-7-yl)-1,2,4-

oxadiazol-5-yl]benzonitrile hydrochloride

NC
{
O

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

20  2,3-dihydro-1,4-benzoxazepine-4(5H)-carboxylate (Preparation 76) (0.410 g, 0.860
mmol) was dissolved in 1,4-dioxane (1 ml). Added HCI (1 ml, 4.00 mmol)in dioxane
(4M) and stirred at R.T. for 2 hours. Added ether, filtered and dried in the oven under
vacuum at R.T. to give 0.26g of white solid. 50mg was purified by MDAP to give the
titte compound (13mg) as a cream solid. 8H (MeOD, 400 MHz): 1.44 (6H, d), 3.63

25 (2H,m), 4.33 (2H, m), 4.52 (2H, s), 4.92 (1H, m), 7.30 (1H, d), 7.43 (1H, d), 8.15 (1H,
dd), 8.21 (1H, d), 8.38 (1H, dd), 8.45 (1H, d); MS (ES): C,1HxN,O3 requires 376;
found 377 [M+H]".

CH

Example 36
30  7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-

tetrahydro-1,4-benzoxazepine hydrochloride
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C211-120N403 requires 376; found 377 [ MrH| t Exanpl e 42
4-[8-(5-(3-cyano-4-[(1-net hyl et hyl ) oxy] phenyl}-1, 2, 4- oxadi azol - 3-y1) -2, 3-
10di hydr ow,2de9nso26xazepi n- 4(5H) -yl ] but anoi ¢ acid PrepacedPleosot7oes
Preparation 83 using the nethod described in Exanple 15. SH (d6DVSO, 400
MHz): 1.38 (6H, d), 1.69 (2 CIn) 2.21 (2H t), 2.42 (2H, t), 3.02 (2H, m,
3.84 (2H, s), 4.06 (2H, n) 1FP‘N 7.44 (1H, d), 7.54 (1H, d), 7.61
VB

(1H, d), 157.71 (1H dd), S .-N 1H, d), 12.10 (1H, br.$);
(ES): C261-126N406 reqU|res 462 found t Exanpl e 43
519- (5-(3-Cyano-4-[(1- nethylethypoxylphe me oxadi azol - 3-y1) -2, 3-

20 hydr Op e 4 B ORAREPE B AL SE LS YLD RSB AL nO' of p%%tf?tnln BN hARGM Gy dr oxi de

on of

25et hyl 5- MBiz): 3- c{as(oeyam@m(aqﬂmmeu oyl(amhmmwsq (St 13y, 1) 85L (12, 4n)omd|(a|zp| -3-yl)-

2,3- dihy 4 bon 93) (70 ng,
0.139 mm%)94r’lf (iﬁhgﬂﬁgi é?%@* 'ﬁg ZH)JZ@“ M@%§ &Pﬁf’" Sﬁ&u' erni ght.
The réact38ﬁ1fcmnﬁt386¢MWd$ al | oned to cool to roomtenperature and t he

sol vent evaporated. The residue was diluted with water, acidified with 2M

hydrochloric acid and extracted with ethyl acetate. The organi c phase was
washed w Examplecd7, dried and evaporated to 5give the product as an off

2.5 (aiy Y g Sl 1 AtV L) 20 0 oo o

n, dibydroy] ,4- bkniﬂxéiblﬂ;n-d()S,H)Wl]Bﬁo;(aﬁdlcdci)i 7.39 (1H, d), 7.95 (1H, d),
8. 30 (1H dd), 8.43 (1H, Sl<NMS (ES) C26H28N1406reqU| res 476 Found 477
[ MH] . &

acve sl

0 ®
Ethyl 3-[7-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yl]propanoate (Preparation 78) (0.092 g, 0.193
mmol) was dissolved in Ethanol (2 ml). Then 2N NaOH (1 ml, 2.000 mmol) was
added and the reaction mixture left standing at RT for 2 hours. Ethanol was removed

15 by evaporation and the resulting residue dissolved in EtOAc and water, acidified with
acetic acid and the layers separated. Solid separated from the aqueous phase and
was filtered off solid and dried under vacuum overnight at 50°C to give the title
compound (8mg) as a white solid. 8H (dsDMSO, 400 MHz): 1.37 (6H, d), 2.38 (2H, 1),
2.67 (2H, m), 3.03 (2H, m), 3.89 (2H, s), 4.07 (2H, m), 4.97 (1H, m), 7.14 (1H, d),

20 7.54 (1H, d), 7.89 (1H, dd), 7.98 (1H, d), 8.39 (1H, dd), 8.51 (1H, d); MS (ES):
Co4H24N,O5 requires 448; found 449 [M+H]".

Example 38
3-[7-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-
25 dihydro-1,4-benzoxazepin-4(5H)-yl]propanoic acid

O—p

’< c o N cop

Prepared by a similar method to Example 37 from Preparation 79. 8H (d¢gDMSO, 400
MHz): 1.36 (6H, d), 2.43 (2H, t), 2.70 (2H, m), 3.04 (2H, m), 3.91 (2H, s), 4.07 (2H,
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10 Exanmple t

[9- (5-{3-Cyano-4-[(1- et hyl et hypoxy] phenyl}-1, 2, 4- oxadi azol - 3-y1) - 2, 3- di hyd
rol, 4- berwoxawasnms4( 5H) -yl i acetic acid 15 2M sodi um In;tutmxoodm&@@s 54 m,

1. 08 nmol ) was added to a stirred solution of ethyl

[ 9-(5-{3- c - hyl e Rhep 1) -2, 3-di hyd
ro-1, 4- be aél &ﬁﬁ%@“ﬁ)hﬁg@e (Pgéi)ara oné%gﬁ_I ?’ﬁo"gﬁg*\‘i %9)216 nmol )
in et hano$181’0—|21) MS (B dC:He “EiNgQsrequies 467 foned 458 [MJddﬂFn tenperature for

2h. The sol vent was evaporated before diluting with water, acidifying with

2M hydrochloric acid and extracting with ethyl acetate. The organi c extract
was washelBxample 3®at er, dried and evaporated to give the product as an off

whi t I H 3.88-4.02

o Lo 5 A B o Moo BB 2 o Pl Mgt 2.0 02 (o,
(1H, d), @&h$8rg-1,H4:bethzpxizepin-¢BH)-yiputddoisacid peaks obscured by water and
residual solvent. M5 (ES) GR3H22N406 requires 434 Found 435 [ MWH] . 30

O~p co H

Exanpl e

319- (545- Chl oro-6-[ (1- et fy @lu q- |ny1} 1, 2, 4- oxadi azol - 3-y1) -2,
3- di hydro-1, 4- benzoxazepi n- 4T5H) I] n acid

Et hyl 349- ( 5- {5 chl oro-6-[ (1-net hyI et hypeX pyr|d| nyl}-1, 2, 4- oxadi azol - 3-

yl) -2, 3- di hydro-1, 4- benzoxazepi n- 4&@( Y propanoate (Preparatl on 91) (28
my, 0. 058Eiml ) wallidi5sSuarer4ilt-metuiedn oy pheny I dwardipranddi bBde (0. 144

m, 0. 288y h, RV oReARH- @(’Bﬂl) E/h%tér%?a@é F‘?QpéFb?&SrPé(ﬁ (610BA 58124 nfRSp for 4

hours. The sol vent was evapora reaction mxture diluted with

wat erl0 nevas dissderd i EtharmM(%yﬂ% EFBWF 8N| Péa(&wﬂj mindi 08k Mme@lt was afddad aadhy|

acetate. tFB?eé&ﬁueﬁmfﬁstWatV\@ﬁfd{*@%% ‘Etﬂal?\ov\@éﬁemcﬂ/%b%‘} e@Q r@f(@rpéﬁoat ed to
gl ve the product as soli1d (26ng). 8H (40 3). 1.46(6H, d),

2. 54( 2H, e regulting residye pgissglved in, Et@A@gan@ vgqlpr ,qxj;ldlflgd y\ch "acetic aC|d and the
phases separated. The organic phase was dried (MgSQ,), evaporated and triturated

with ether. Drying under vacuum overnight at 50°C vyielded the title compound

15  (22mg) as a white solid. 3H (dsDMSO, 400 MHz): 1.37 (6H, d), 1.66 (2H, t), 2.22 (2H,
t), 2.45 (2H, m), 3.01 (2H, m), 3.82 (2H, s), 4.07 (2H, m), 4.95 (1H, m), 7.14 (1H, d),
7.54 (1H, d), 7.89 (1H, dd), 7.96 (1H, d), 8.38(1H, dd), 8.50 (1H, d); MS (ES):
CosH2sN4O5 requires 462; found 463 [M+H]".

20 Example 40
4-[7-(5-{3-chloro-4-[(1-methylethyl)oxy]lphenyl}-1,2,4-oxadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yl]butanoic acid

/< “ o N _coH

25  Prepared by hydrolysis of the ester, Preparation 81, using the method described for
Example 37. 8H (dsDMSO, 400 MHz): 1.36 (6H, d), 1.68 (2H, t), 2.23 (2H, t), 2.45
(2H, m), 3.01 (2H, m), 3.87 (2H, s), 4.07 (2H, m), 4.87 (1H, m), 7.13 (1H, d), 7.43
(1H, d), 7.89 (1H, dd), 7.95 (1H, d), 8.09 (1H, dd), 8.52 (1H, d); MS (ES):
C24H26>°CIN3O5 requires 471; found 472 [M+H]".

30
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10(2H, s), 4.28 ( 2H, br m), 5.48 (1H, m, 7.21-7.29 (1H, m, 7.39 (1H
d), 8.00 (1H, d), 8.38 (1H, s), 8.88 (1H, s). M5 (ES)
C22H2335GvA0&vasotzsr es 458 Found 459 [M ' -H]. Exanpl e 4®CT/EP2008/067965
15319- (5- (3- Cyano- 4-L( 1- met hyl et hypoxyl phenyl | - 1, 2, 4- oxadi azol - 3-y1) -2, 3-

di hydr o- 1¥4- EglréZﬂxazepi n-4(5H) -yl | propanoi ¢ acid

Et hyl 349-F5=X5- no- 4-[ (1- net hyl et hypoxy] phenyl) -1, 2, 4- oxadi azol - 3-y1)-2, 3
- di hydr02-1(,1Mﬁbybﬂxﬁmll-ﬁ-[a((zia%&Ldtmr?rp?om?ﬂt-l)mer(zﬁxamémamw,ng) (30 ?g
0.084 20 ). S, i ssol. in ethanol (5 . 2M sodi um hydroxi de (0.210
m, O. 4200’1?11')%2)0' 'slﬂ’ae&?lgr&'\/rglgd the reaction mxture stirred at 60C for 4

hours. The solvent was;evaporateg, then the reaction mxture was dil uted
with water, neutral ié-e< roch! oric acid and extracted with ethyl

d w 2M ﬁy
acetate. The organic 4‘: W iAYwater, dried and evaporated to
gi ve the product as a col ourless soli 16ng). 25 8H (400 MHz, CDCI3). 1.47
(6H, d), 2.56 (2H, br t)Nc2.92 (2H, D 3 34-3.39 (2H, m), 4.13 (2H, br
s), 4.25-4.31 (2H, m, 4.79 (1H, m), 7.13 (1H, d), 7.20-7.28 (1H, m, 7.40
(1H, d), 8.00 (1H, d), 8.33 (1H, d), 8.42 (X4 s). M5 (ES)
C221- 124N405requi res, 448 Fou 449 [ MtH . 30 ampl e 47
Tro- (5 (FERPGR raotiale PReRpE A STIRE Ao S SoB SR B5oMSIER) - 2, 3.
di hydr o- 1IC4AHh8IRoramees 876} f@id-3717][pr-eipanoi ¢ aci d
5Et hyl 3-[9- (5-{3-chl oro-4-[ (1- net hyl et hypoxy] phenyl1}-1, 2, 4- oxadi azol - 3-y1) -
2, 3- di hydro-1, 4- benzoxazepi n-4(5H) -yl ] propanoate (Preparation 88) (60 ny,
0. 123 mmoExample 42 ssol ved in ethanol (5 m). 2M sodi um hydroxide (0.309 m ,
0.617 mm added d_the reacti m xt was,:. StiLr t 60C for 4h.
The <ol verteVEC-SAgoHITdmt PRk AR bVt e &R % i od wi th et er
and méut rdihyded1 WtliemzakbZepin-d(5¢) Wiloutanode acidand extracted with et hyl
acetate. The organi c phase was washed

Ch
LNy
NC N
\/\/COZH

Prepared from Preparation 83 using the method described in Example 15. &H
(dsDMSO, 400 MHz): 1.38 (6H, d), 1.69 (2H, m), 2.21 (2H, 1), 2.42 (2H, t), 3.02 (2H,
m), 3.84 (2H, s), 4.06 (2H, m), 4.97 (1H, m), 7.44 (1H, d), 7.54 (1H, d), 7.61 (1H, d),

15  7.71 (1H, dd), 8.39 (1H, dd), 8.50 (1H, d), 12.10 (1H, br.s); MS (ES): Cy5H2%N4O5
requires 462; found 463 [M+H]".

-

PN

Example 43

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

2M sodium hydroxide (0.347 mL, 0.694 mmol) was added to a stirred solution of
25  ethyl 5-[9-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yllpentanoate (Preparation 93) (70 mg, 0.139 mmol)

106



with water, dried and evaporated to give the product as a colourless solid
(27ng). SH (400 MHz, 06-DWVSO). 1.36 (6H,d), 2.42 (2H, br t), 2.65-2.70 (2H,
m, 3.90 wdHpos)sp724. 04 4.09 (2H, m), 4.88 (1H, m, 7.21pCIHP2ad)67965 44 (1H,
d), 7.51 (1H, d), 7,79 (1H, d), 8.09 (1H, d), 8.17 (1H $). 15M5 (ES)

S (e, ety Paang A8, E? 83 5 HMrd st My B SR Srermion, dpereactiony 1 5 4.

oxadi azol mbduréd Jwas- g kowednn@oalr fooootr fehgpefaiuneedrel 2@ sol\mnﬂeﬂpmﬂatyl Bichyl

7-(5-{5-cya Ieth 3-

v1)-1' . 40P e PR v ROk B POl e SRR A 05) (204
ng, O. 471ethytmc)atatem ﬁecbrigemormmbam@s(\&ashﬂe)i withswateeadried anidt évapbtdtéd ta n di oxan
(5 m %}d I { él on was |left at roomtenperature
over t5ne % [(anoﬁ Y a%n& ve'8386‘?@§ Ss precipitate. The reaction m xture
was concesH (400eidHzt CDCLY. at4vt(6h t)) 1e39er0 a4l rdy, i2€31|(2H1'h)e2c8”|L(del predect was

DUt £ od bo0 (AR (st 4 adoiards Tebuitem it S dafebdip e

(55rrgs) &H, 14901 W, 7.d8 DIViRQ), 8.30 ¢H, (dah).8.48 (1H3sP7-3. 20 (4H M), 5.51 (1H,

ana g 3(2) '1('4%:153%§526qu{>§8 @?’r@&‘?—é‘ﬁw%gﬂu r252g7(51H1,‘ 03218 g?%?l\/ﬁ%ﬂHt Y

Exanpite 49 57-(5-{5-C h | oro-6-Rl1 -nethyl ethypoxy] -3-pyri d i
nyl}-1, 2, 4- oxad azol -3-yl)-2,3,4,5- tetrahydro-1H 3-benzazepi ne
hydr ochl oé’f—%%?‘Lfi—“l Di net hyl et hyl
7- (1 5- { 5- Cl9HEHOB-Cyranpl4-[(Rinathglekiy Joxyidhedy}yr, 2, dioxatiiazdl-2-yi)-3-dihyrize! - 3-
yl)-1,2,4 g tetrah droﬁéms benz aze |ne-3-carboxyl ate (Preparation 96) (305
my, 10 0. B2PeRgergeep YUPG e (2 nL) at room tenperature was
treated with trifluoroacetic aC|d (1 m, 12.98 mvol) and the m xture
stirred for 1 hr. The reaction m xture was concentrated and the residue
partitioned between 2M Na@gH and et hy| acet The ethyl acetate extract
was washed with brine, drived 4 cocq trated a col ourl ess gum whi ch
slowy crystallized, to give ¥ ti ou dﬂ;‘}ee base 15(229nys).

/
15 “/

e}

2M sodium hydroxide (0.54 ml, 1.08 mmol) was added to a stirred solution of ethyl

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

benzoxazepin-4(5H)-yl]lacetate (Preparation 86) (100 mg, 0.216 mmol) in ethanol (10
20 ml) and the mixture was stirred at room temperature for 2h. The solvent was

evaporated before diluting with water, acidifying with 2M hydrochloric acid and

extracting with ethyl acetate. The organic extract was washed with water, dried and

evaporated to give the product as an off white solid (30mg).

8H (400 MHz, Dg-DMSO). 1.39 (6H, d), 3.88-4.02 ( 2H,m ), 4.09-4.13 (2H, m), 4.98
25 (1H, m), 7.43 (1H, d), 7.56 (1H, d), 7.82 (1H, d), 8.39 (1H, d), 8.50 (1H, s). Missing

peaks obscured by water and residual solvent.

MS (ES) CHxN4Os requires 434 Found 435 [M+H]".

30 Example 45
3-[9-(5-{5-Chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yl]propanoic acid
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A portion of the free base (37ng) was di ssolved in nmethanol (0.5ml) and
treated with excess HCl in nethanol (1.25M 0.4nl). The sol ution was
evapor at eaot2009gisvRst he titl e conmpound as a col ourl ess s@®CTEPLARGDHS 6H
(400 MHz, d6Dwvs0), 1.39 (6H, d), 3.21 (8H, d), 5.45 (1H, m, 7.45 (1H, d),
7.91 20(1H, dd), 7.95 (1H d) 8.55 (1H, d 8.92 (1H, d) and 9.33 (2H, br
s) ; M5 (ES) C201- 12135CI requi res 384; 385 [M+H] . Exanpl e
417- (545-Chl oro-6-[ (1-net et y 13- r/dinyl}-1, 2, 4- oxadi azol - 3-y1) -
251, 2, 4, 5-tetrahydr o- 3H 3- benz pi n- 3- utanoic acid CO, H A suspensi on
of ethyl 447- (5-{5-chl or o- 6- [( rrethyl ethyl ) oxy] - 3-pyridinyl}-1, 2, 4-
oxadi azol y1) te d nzaze -yl ] hut anoat
(Prepar at FOH o B8 Ripro b Dol Icr AR BV I oo e R ESPed wi t h
2M sodi ungihydie-ax4- d@nzo§aie@>_lrﬁl_ﬁ(@Hf)dyL]prép%ribaltﬁYDdP)ri@erﬁdhOr9f1t)e(HBerrﬁgUF(EOSB/&; nijght g
to give ourl ess precipitate. r S t ha was added an
the’t emperaRloips desarBrdeatenduB et AN oarsotmes Eaef ror0 2 Bive  ac: d
(T g 07 s Iwés aambhd oS er@@d@d nigukdstirfl &t 607C ®AG ?dﬂﬁs nTid udsle?]rﬁqmsent raéI ed.
e resultant oi resi due was tr ate ter (ca t hen irred at
roomterrp"‘é‘ﬂ*’“‘é?f’[??‘Je‘J f5d herfpaciog 'F‘ﬁ”i Y& gﬂlﬁeérh‘%' Y3 Wi WE%%%&V'@ @Sﬁ 10wat er ,
t henddi sgmlovmm@ JoRt badektraoiet hie e meétbtee\raaafrr]@érﬁdphaéee\m@mbrg@(ﬂl 5gol [ ;1
was drie verni I n vacuo at c ve the t oun ngs) .
(500" Y EB bRy Mg SR 1S e T e Rpdinat A Msteapia Sgma 1 44 o an
t), 2.61 &Hl OODMHﬁ)CD@I3)95 4646H, @)rzrfshcgzlé ¥5), Cld, (2m) brtZ :856(2# m§i)4127 80-7.85
(2H, {130 (1H, d) and S H2735CI Nd04 requires

R RSN WU 3 R G SR Gt o L
menbr ane @ngﬁ.q,%t),lg)_%(m,ls)_steps were perforned at 4C. Rat hepatoma cells

MS (ES) CoH*CIN,O5 requires 458 Found 459 [M+H]".

Example 46
15  3-[9-(5-{3-Cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yl]propanoic acid

_(o \O\IN o/\\N o
N _\—4
N/:/ /KQJ °
Ethyl 3-[9-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-
dihydro-1,4-benzoxazepin-4(5H)-yl]propanoate (Preparation 92) (40 mg, 0.084
20  mmol) was dissolved in ethanol (5 ml). 2M sodium hydroxide (0.210 ml, 0.420 mmol)
was added and the reaction mixture stirred at 60°C for 4 hours. The solvent was
evaporated, then the reaction mixture was diluted with water, neutralised with 2M
hydrochloric acid and extracted with ethyl acetate. The organic phase was washed
with water, dried and evaporated to give the product as a colourless solid (16mg).
25 6H (400 MHz, CDCls). 1.47 (6H, d), 2.56 (2H, br t), 2.92 (2H, br t), 3.34-3.39 (ZH, m),
4.13 (2H, br s), 4.25-4.31 (2H, m), 4.79 (1H, m), 7.13 (1H, d), 7.20-7.28 (1H, m), 7.40
(1H, d), 8.00 (1H, d), 8.33 (1H, d), 8.42 (1H, s).
MS (ES) CxH24N4Osrequires 448 Found 449 [M+H]".

30 Example 47
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stably expressing the human Si Pl receptor or Rat Basophilic Leukaem a
cells (RBL) stably expressing human S1P3 receptor were grown to 80%
conf | uencyohedanse’2bei ng 20 harvested into 10nl PhosphoPBufefresosaeBas i ne
(PBS) and centrifuged at 1200rpmfor 5 mnutes. After renoval of the

super nat Y S . [Le- d | | s wer enised within
R e S I e T e gty
HEPES, 1ndihydupt@dthemzorazppin-4(5h)iyilpaapanoidadidEDTA, 1M PVSF, 2RM pepstatin
A). The bl ender was plunged into ice for 5 mins after the first burst 25
and 10-40 mns after the final burst to allow foamto dissipate. The

mat eri al was then spun at 15_0@3 for 20 mns_and the supernatant spun for 36
mns at 48,000g. The pelleT V ISpenged\jin t sanme buffer as above but
wi t hout PMSF and pepstatin A j S en forced through a 0. 6mm
needl e, made up to the required volu usual | y° x4 the vol unme of the
original cell pellet), aliquoted and stored frozen at -80C. Alternative

Menbr ane par at i Opy_f=0k_ 4 GTHF [ A Rforsed at 4C.
Cel | s%nwer glrhﬁlonngem@@e{?oﬂ%@&?% 4? P’?@%’ﬁ’%ﬁ@?ﬂ@"ﬁ@&?? 4:‘6%%&3ﬂggr@{%§of 15
secs in 2@0Yﬁr@-1df-bmﬂ0ﬁ@1€p(@®(@M)-V%PE®n®w (Reeprsptidnn, 8825{60y/ma. Kht4d r aci n,
1mM EDTA, e tat] r I into ice
or 5 m no RPE ssohlen i RERSL @ M oy BURAEEN 00 o #BIE Pl o1 1o

al | ow f oawes edded engdie reactien meiktdre wes wiiged pé 08 der 4h. Boogolvent W& ni ns and

the 10 S&%%Bﬁa?%@m%nSﬂpéjgéafc%rb%@(tl%{?/ﬁagﬁilu%%’@ﬁgﬁ%tewgﬁd H@%t}éﬁgia‘@v_ﬁt_?]@ﬁ/ﬁ%pended

in the sane b er as above but w VS pepstatin A e materi al

was tHen hysreahdbricracislignd axtoaddeehivile @thye acetaige Thp arganihehasequas waskes ume,

usual | VAol i g I L nd stored
frozen oty e Ao lab el Gvpitle R elpR 4 it o g e
(1. 51;?{ v (400vidHe, RaP#ISEY. tb361(6M1é)at294@r(IQHant)uﬁ.Bﬁi/ZnﬂlI BEAm)c 380 aH, iy
scinti [ t e : in,a uf fer
(riepes oot bty BRERY H bl E b SRR o S RS R b s
GDP 10RM RAGA, Bi0%e(1Hads 8yl 7ddHegnt rat i on) and saponin 90g/ M 20FAC was al so
added)- i A - i } the bead and nenbrane
suspce??si g(r/llts\(j\(/g§§§?3?6“eﬁ%§§)ﬁgr§ %@%ﬂ%”@%ﬁa ﬁ\gFHEbI ypropyl ene LV384- wel |
plate (51.1.1/well), containing 0.10 of the conpound. 50/well [355]-GIP1S

(0'5ani$§!méI@ﬂ§°| i gand conc) made up in assay buffer was then added to
agoni st 5 e final assay cocktail (10.10) 25was then centrifuged at

1000r pm f2{(1Methpletind)oxdyt-h-[8 €2.8,4, Frtetcihytded-JHehben2dzepintiscyl) dadiér . Al | t est
conmpounds . i i - 3 entration of 10mM and were
T MR Rl e ol

prepared in sing a I ion step to provide 11 point dose
>\0 CN

===

N

\_/

N
NH
20

1,1-Dimethylethyl 7-(5-{5-cyano-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-

yh-1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate (Preparation 95) (224 mg,
0.471 mmol) in dichloromethane (1 ml) was treated with 4M HCI in dioxan (5 ml, 20.0
mmol). The colourless solution was left at room temperature over the week-end to
25 give a colourless precipitate. The reaction mixture was concentrated, triturated with
ether and dried. The crude product was treated with DMSO:MeOH (1:1; 1.9ml), the
mixture filtered and the filtrate purified by MDAP. The title compound was obtained
as a formate salt (55mgs), 6H (400 MHz, dsDMSOQO), 1.41 (6H, d), 3.07-3.20 (4H,m),
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response curves. The dilutions were transferred to the assay pl ates
ensuring that 30t he DMSO concentration was constant across the plate for
al | assaywo0 200908052 was normalized to the nean of 16 hipgh/ERRah8H6796HW
control wells on each plate. A four paraneter curve fit was then appli ed.

Al ternati h 1 S I R, S 1077 nbr anes
(1. 59lweI$§1 K@_t'rfbrﬁ nes ((1% g%@ﬂﬂ@r Z%ﬁ “_S' h??ég(qﬁyg)pg%é%H fj)n?o%ﬁgh a 23G
needl e. T%é@(ﬂHver)eMSI(GES)&HHQHM@QtreqMéQc&Htf@dn(SB?lG[Nbat]Fs (0.125ng/ wel l) in
assay buffer (HEPES 20mM MCl12 10nM NaCl 100mM and pH adjusted to 7.4

usi ng KOH 5|\/9 GDP 101AM FAC and saponin 5 90ng/m FAC were al so added
After 30 Examwplest9precoupling on ice, the bead and nenbrane suspensi on was

di spense [well),
cont aln‘)fu (rjl7g gsmjfrg%o[ﬁ)ouegﬁyle@&)w{']o?%@@]"ng X%%La f\)/r#gbe%3 %%Oor 0. 3nM
for S1P3 ftetnahydroatii Stbayeademioabydiachlorid® nade in assay buffer was then
added to the plates. The 10final assay cocktail (10.10) was then seal ed,
spun on a centrifuge, then read,imediately on a View ux instrument.
Exenplified conpounds of the i Y enyfon had a pEC50 > 5, many had a pEC50
>7. Examples 6, 7, 8, 12, 18, 1to 29, 31 to 35, 37, 39, 41, 43, 47,
48 and 50 had a 15pEC50 >7. Exa s 7, 21, 23, 24 and 26 to 28 had a pEC50
S1P3 GIPyS assay S1P3 nenbranes fromrat basophilic | eukaem a cells
(RBL-2H3) (1.51tg/well) were adher Yo V\EA coat ed SPA beads (0. 125ng/ well)
in assay buffer (HEPES 20mM 20 N 7 Y 100mM and pH adjusted to
7.4 using KOH 5M, GDP 100 FAC and sap Hi  FAG was al so added).
After 30 m nutes pre-coupling on ice the#bead and nenbrane suspensi on was

cont al ni nty SetE e Eofsbreb et FRE T Iser S armsel o By s

radi ol i gapd1,cenEs et gdol8MH-3-benzazepine-3-carboxylate (Preparation 96) (305 mg,

10  0.629 mmol) in dichloromethane (2 mL) at room temperature was treated with

trifluoroacetic acid (1 ml, 12.98 mmol) and the mixture stirred for 1 hr. The reaction

mixture was concentrated and the residue partitioned between 2M NaOH and ethyl

acetate. The ethyl acetate extract was washed with brine, dried and concentrated to

a colourless gum which slowly crystallized, to give the title compound free base
15 (229mgs).

A portion of the free base (37mg) was dissolved in methanol (0.5ml) and treated with

excess HCI in methanol (1.25M; 0.4ml). The solution was evaporated to give the title

compound as a colourless solid (42mgs).

3H (400 MHz, deDMSO), 1.39 (6H, d), 3.21 (8H, d), 5.45 (1H, m), 7.45 (1H, d), 7.91
20 (1H, dd), 7.95 (1H, d), 8.55 (1H, d), 8.92 (1H, d) and 9.33 (2H, br s); MS (ES)

C20H21**CIN4O, requires 384; found 385 [M+H]".

Example 50

4-[7-(5-{5-Chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-yl)-
25 1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl]butanoic acid
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25 in assay buffer was then added to agonist plates. The final assay
cocktail (10.10) was centrifuged at 1000rpmfor 5 m nutes then read

i mredi at eV 2009/@o0x5ewl ux reader. Al test conpounds wer @CuiEPI@BWeTd6s N DIVS0
at a concentration of 10mM and were prepared in 100% DVSO using a 1 in 4
dilution step to provide 11 point dose 30response curves. The dilutions
were transferred to the aysgy plates ensuring that the DMSO concentration
was constant across the ate for all assays. Al data was nornalized to
the nmean of 16 high and 16 |‘ow\control wells on each plate. A four
paramnmeter curve fit was the plied. 35 Alternative nethod for S1 P3
Gri121/ S assay Si P3 expressi ng\RBL nenbranes (1.5pg/well) were honopgeni sed
by passing through a 23G needh‘TNThese were then adhered to WGA- coat ed SPA
beads (0. 125ng/well) in assay h F
and pH 5 adjusted to 7.4 using KOH .
were al so added After 30 m nutes pr ¥ng omi ce, the bead and nenbrane
suspensi on was di spensed into white G einer pol ypespyl ene LV 384-wel |

pl ates (5SRLswgldnsionCc @t aitgi N [70¢sLblchiRb-6 gmh@ thyDBky[veebyridinghS] 2, &TP7S
(0.5nM for S}A%% or 0. 3nM? %(5}3{3 final 1 rau?g} |}5) @ c%}}ncerﬁ?ratl on) made

in assay DfdiegP-dwl bR t%anmferq ST EOrReNgpZRPEY S -yﬁféarrqeﬁ%u PEeRes3tioRo Okt ai |

(101R1) V‘(ﬁ%h’ﬁ@“o%&@hﬁﬂmﬁ@%é?ﬁl %Wﬁt\hég Hegtedt e 28Uk ARl Y on a
V‘emdux |nstru nP fi ed conmpounds had a peEC50 < 6, nmany had a

pEC50 5. é?érﬁ}'l é§11“'i‘8')§t rOPﬁB Weiﬂurel%’e”t'%‘ti%g'v% COQB"'?% RgCiPHge. 37 39
to 41, 43atrertRy hadisaofdaidl wek aldasd %ﬁd%@@ém@éta@r@bvafsoé@&ﬂ o bbicey a

pharmaceutical |y accept abl e salt there
complete the reaction. Acetic acid (0.07 mI 1 .22mmol) was added to the solution and

the mixture concentrated. The resultant oily residue was treated with water (ca 3 ml)
then stirred at room temperature for 1-2hr and filtered. The solid was washed with
10  water, then dissolved in methanol and the solvent evaporated. The resultant solid
was dried overnight in vacuo at ca 60°C to give the title compound (153mgs).
3H (400 MHz, dgDMSO), 1.39 (6H, d), 1.69 (2H, m) 2.26 (2H, t), 2.47 (2H, t), 2.61
(4H, br s), 2.95 (4H, br m), 5.45 (1H, m), 7.34 (1H, d), 7.80-7.85 (2H, m), 8.53 (1H, d)
and 8.90 (1H, d) ; MS (ES) C24H2*CIN,O, requires 470; found 471 [M+H]".
15
Membrane preparation for S1P1 GTPyS assay
For membrane preparations all steps were performed at 4°C. Rat hepatoma cells
stably expressing the human S1P1 receptor or Rat Basophilic Leukaemia cells (RBL)
stably expressing human S1P3 receptor were grown to 80% confluency before being
20  harvested into 10ml Phospho-Buffered Saline (PBS) and centrifuged at 1200rpm for
5 minutes. After removal of the supernatant, the pellet was re-suspended and cells
were homogenised within a glass Waring blender for 2 bursts of 15secs in 200mls of
buffer (50mM HEPES, 1mM leupeptin, 25ug/ml bacitracin, 1ImM EDTA, 1mM PMSF,
2uM pepstatin A). The blender was plunged into ice for 5 mins after the first burst
25 and 10-40 mins after the final burst to allow foam to dissipate. The material was then
spun at 500g for 20 mins and the supernatant spun for 36 mins at 48,000g. The
pellet was resuspended in the same buffer as above but without PMSF and pepstatin

A. The material was then forced through a 0.6mm needle, made up to the required

111



(1) Ais phenyl or a 5 or 6-nenbered heteroaryl ring; RlL is up to two
substituents independently selected from hal ogen, Co_3)al koxy, C(1_

103) f | uorwel2kgdoso2zgano, optionally substituted phenyl, @oT&PRéosos™as koxy,
C(l)al kyl and C(3_6)cycloal kyl; R2 is hydrogen, halogen or Co4)alkyl; Bis

() (b ( 0y iUty 58 i ohRE of oS o Vg Slor b0 S 3) i vy
a

optional | 3t 480t@rrupted by oxygen; 2. A conpound of formula (1) or
pharmaceutically acceptable salt thereof, wherein: 20A is phenyl; RL is up
to two substituents independently selected fromchloro, isopropoxy and

cyano; R2AitérnBiidé M@ibrane preparation for S1P1 GTPyS assay

5 All steps were performed at 4°C. Cells were homogenised within a glass Waring
blender for 2 bursts of 15 secs in 200mls of buffer (50mM HEPES, 1mM leupeptin,

25ug/ml bacitracin, 1mM EDTA, 1mM PMSF, 2uM pepstatin A). The blender was

plunged into ice for 5 mins after the first burst and 10-40 mins after the final burst to

allow foam to dissipate. The material was then spun at 500g for 20 mins and the

10  supernatant spun for 36 mins at 48,000g. The pellet was resuspended in the same

buffer as above but without PMSF and pepstatin A. The material was then forced

through a 0.6mm needle, made up to the required volume, (usually x4 the volume of

the original cell pellet), aliquoted and stored frozen at —-80°C

15  S1P1 GTPyS assay

Human S1P1 rat hepatoma membranes (1.5ug/well) were adhered to a wheatgerm
agglutinin (WGA)-coated scintillation proximity assay (SPA) beads (0.125mg/well) in
assay buffer (HEPES 20mM, MgCl, 10mM, NaCl 100mM and pH adjusted to 7.4
using KOH 5M, GDP 10uM FAC (final assay concentration) and saponin 90ug/ml
20 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)
25  was then centrifuged at 1000rpm for 5 minutes then read immediately on a Viewlux
reader.
All test compounds were dissolved in DMSO at a concentration of 10mM and were
prepared in 100% DMSO using a 1 in 4 dilution step to provide 11 point dose
response curves. The dilutions were transferred to the assay plates ensuring that
30 the DMSO concentration was constant across the plate for all assays.
All data was normalized to the mean of 16 high and 16 low control wells on each

plate. A four parameter curve fit was then applied.

Alternative method for S1P1 GTPyS assay
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Bis (a); 25R3 is hydrogen or (CF12)1-3CO2H, R4 is hydrogen. WO

2009/ 080725PCT/ EP2008/ 067965 3. A conpound of formula (1) or a

phar macewocaddogorscept abl e salt thereof, wherein: A isPpmarge08067965

pyridi nyl; and/or Rl is up to two substituents independently sel ected

[10m L9504 SSRLSRORLy 900, SERRLe A1 Bl DU OSPRIGANR) S |5 (0
conpound IQfméanlﬁeH&)y(da)ssmg trropgras ZeGeaidedeal Thesaaeepthahlaehsrltto theaeof
ndependerals SBRattasd ¢ Harianiban Faehsiler Pro pIRM. UBER Divret ny:
phenyl angdaCly®)0&iM and pH adjusted to 7.4 using KOH 5M). GDP 10uM FAC and saponin
5 90ug/ml FAC were also added
After 30 minutes precoupling on ice, the bead and membrane suspension was
dispensed into white Greiner polypropylene LV 384-well plates (5ul/well), containing
0.1ul of compound. 5pl/iwell [**S]-GTPyS (0.5nM for S¢P; or 0.3nM for S;P; final
radioligand concentration) made in assay buffer was then added to the plates. The
10 final assay cocktail (10.1ul) was then sealed, spun on a centrifuge, then read

immediately on a Viewlux instrument.
Exemplified compounds of the invention had a pEC50 > 5, many had a pEC50 >7.
Examples 6, 7, 8, 12, 18, 19, 21 to 29, 31 to 35, 37, 39, 41, 43, 47, 48 and 50 had a

15 pEC50 >7. Examples 7, 21, 23, 24 and 26 to 28 had a pEC50 =8.

S1P3 GTPyS assay

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,
20  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
25 in assay buffer was then added to agonist plates. The final assay cocktail (10.1pl)

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
30 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.

35
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15R2 is hydrogen; Bis (c); R3 is hydrogen or (CF12)1-30021-1, R4 is

hydr ogen. 205. A conpound according to claim1l selected from

7- (5-{3- chban@/080726 1- met hyl et hypoxy] pheny1} -1, 2, 4- oxadi 2z0IEP30030$7985 3, 4, 5-t
et rahydr olH 2- benzazepi ne

25[ 7- (5-{ -chI ro-4- z I + oxy] phenyl1}-1, 2, 4- oxadi azol - 3-y1) -1, 3, 4,
5-tetrah ic acid

2-[(1- m%‘tebms%&baébé.ﬁgRBLE:nérab.(aae@(%@/W@lt)rvaiayﬂbmogéﬁué’edo@wmgl n-7-y1)-1,2,4

- oxadi azol - 5- yI benzonitrile 3
[ 7- (5- { 3-Byu962423% 7 %Pé%hW%@wyﬁﬁ%ﬁnp%‘ﬁgﬁP}mW@Azpoa@cﬁ%e?a@ y1)-1,3,4,5-t

et rahydrqbkrz%n@ﬁm Zr%)ésla %Uﬁféﬂ(&lE@‘E‘@Z(ﬁaWdM%ClﬂOmM NaCl 100mM and pH
447- (5-{ 3- cyano- 4- oxadi azol - 3-y1)-1, 3, 4, 5-

met hyl et h hen
35t et Pahy@ftigsiedHoL. é'ﬁ'f‘a i AMD. ét"gl ()c/a%ﬁ:%loon'” 90ug/ml FAC Were
347- (5-{356ya8@:4-[ (1- et hyI et hypoxy] phenyl}-1, 2, 4- oxadi azol -3-y1)-1, 3, 4, 5-
t et rahydro- 2H- 2- benzazepi n- 2-yl ] pr opanoi ¢ aci d
2-[(1- net'?\@@ré"pﬁvm}l@ﬁﬂe®“[>|ﬂl9(% ige.4hg bead prthy@Mbrang SUSperpy et n- 6-y1) - 1, 2, 4

-5 d
o- (5. (3 oty et P I AE T R Brop g, A5 YebP R (el oS 5 5,4, 5.

et rahydr OO.H-HI&fbempalzrem Fwell [*°S]-GTPyS (0.5nM for S;P; or 0.3nM for S,P; final

103- [ﬁ) (5ra{1%h§$1nldoéoncentLa(t%n%ggy|neatsI%¥398&(ﬁger}%%qp{&r} ad&@d%o[{lhe p))(lg%' a%.%‘ 3-y1)-1,2

, 4, 5-
final assay cocktail (10.1ul) was then sealed, spun on a centrifuge, then read

immediately on a Viewlux instrument.

Exemplified compounds had a pEC50 < 6, many had a pEC50 <5. Examples 1 to 5,
15 81to 14, 16, to 22, 26, 30 to 34, 36, 37, 39 to 41, 43 to 50 had a pEC50 <5.
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t et r ahydr o- 3H 3- benzazepi n- 3- Apropanoi c acid

[ 6-(5-{3-chloro-4-[(1-nethyl ethypoxy] phenyl}-1, 2, 4-oxadi azol -3-yl1)-1, 2, 4, 5-
t et r ahydrwBHe®/dsenzazepi n- 3-yl Jacetic acid 15 PCT/EP2008/067965

6- (5-{3-chl oro-4-[(1-net hyl et hypoxy] pheny1}-1, 2, 4- oxadi azol - 3-y1)-2, 3, 4, 5-t
et rahydr olH 2- benzazepi ne

[ 6-(5-{3-chloro-4-[(1-nethyl ethypoxy] phenyl}-1, 2, 4-oxadi azol -3-yl1)-1, 3, 4, 5-
t et rahydr 0202H- 2- benzazepi n-2-yl Jacetic acid
8-(5-{3-Q§%Prg-4-[(1-nethyIethyl)oxy]phenyl}-1,2,4-oxadiazol-3-y1)-2,3,4,5-
tetrahydr fﬂ-benzoxazepine

25348- (5-{3-Chl oro-4-[ (1- net hyl et hypoxy] phenyl}-1, 2, 4- oxadi azol - 3-y1)-2, 3-d

i hydrq- 1, 4- bepzoxazepj n-4(5H) -, vl ] propanai ¢. aci d )

aabe (& {5 onr R SORBPER e I o LRGP BRER R b eenioble.cRt bBPOS y 1) - 2, 3- i
ydro-1, 4- benzoxazepin-4(5 but anoi ¢ acid 30

[8-(5-{3-Chloro-4-[(1-neth °p“eny11-1,2,4-oxadiazol-3-y1)-2,3-dihy
dro-1, 4- benzoxazepi n-4(5H) acel\ c jacid
7-(5-{3-chloro-4-[(1-nethyl et i
et rahydr 0351H- 3- benzazepi ne "
2-[(1-met hyl et hyl ) oxy] -543-(2, 3,4, 5-t¢
oxadi azol -5-yl ] benzonitrile
7-{544-[ (1- net hyl et hypoxy] -3-(triflu@
-2,3,4,5- 5tetrahydro-lH—S-benzazepiné
7-{5[ 2-(trifluoronethyl)-4-bi phenylyl]-1, 2, 4-oxadi azol - 3-y1}-2, 3,4,5-tetrah

dro-1H3: . b i ,
1030 7 ( B SPWET 6 %0F S erher s MEPIRRb I phenyl | - 1, 2, 4- oxadi azol - 3-y1) -1, 2

, 4, 5- Ry is up to two substituents independently selected from halogen, Ci.salkoxy, Cii.

2, 4-oxadi azol - 3-y1)-2, 3,4, 5-t
dPo-LH 3- benzazepin-7-y1)-1, 2, 4-

onet hyl ) ph(le)nyl] -1, 2, 4- oxadi azol - 3-y1}

10  sfluoroalkyl, cyano, optionally substituted phenyl, C.sfluoroalkoxy, Cisyalkyl and
C(3.5)CyC|08|ky|;
R is hydrogen, halogen or C14jalkyl;

B is a 7 membered saturated ring selected from the following:
O
R4 R4 R4
NR,
NR, NR,
(a) (b) (c)

Rs is hydrogen or (CH,);4CO,H;
R4 is hydrogen or Csalkyl optionally interrupted by oxygen;

15

2. A compound of formula (I) or a pharmaceutically acceptable salt thereof, wherein:
20 Ais phenyl,

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

cyano;

R,is hydrogen;

B is (a);
25  Rsis hydrogen or (CH,);3CO,H;

R, is hydrogen.
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t et r ahydr o- 3H 3- benzazepi n- 3- Apropanoi c acid
[ 7-(5-{3-chloro-4-[(1-nethyl et hypoxy] phenyl}-1, 2, 4- oxadi azol -3-yl1)-1, 2, 4, 5-
t et r ahydrwBHe®/dsenzazepi n- 3-yl Jacetic acid 15 PCT/EP2008/067965
[ 7- (5-{3-cyano-4-[ (1-net hyl et hypoxy] pheny1}-1, 2, 4- oxadi azol -3-y1)-1, 2,4,5-t
et rahydr o3H 3- henzazepi n-3:yl]acetic acid :
(7 (5ha LE1: mebnRRs sty PrabBEE of acmsnmessHlsaeryPEpeblesat §ehfazol - 3- y1
}-1, 2, 4, 5yh&t@inet r ahydr o- 3H 3- benzazepi n- 3-yl )acetic acid
(7-{5[2-(frifluoromethyl)-4-biphenylyl]-1,2, 4-oxadi azol -3-y1}-1,2,4,5-tetra
hydr o- 3r+ALS BRSRYLOTENTANY: 19 Scet i ¢ aci d
25447- ( 5-R3ichp ab awd- §ubbtitehteihedgwaenty] pdiedtyd ¥rol Zhibra)Xashragsdy-andyl) - 1, 2, 4
, 5- tetrahydro- %H— 3- benzazepi n- 3- Abut anoi ¢ acid
447- (- { VPRI ( 1- met hyl et hypoxy] pheny1}- 1, 2, 4- oxadi azol - 3-y1) -1, 2, 4, 5-
t et r ahydrR;igHydobemzagepi n- 3-yl ] but anoic acid 30
4- (7-{544- Eﬁ(é—_met %I et hyl )oxy] -3-(trifluoronethyl)phenyl]-1, 2, 4- oxadi azol -3
-y1}- 1, 2':3’ ’ )it hydr o- 3H 3- benzazepi n- 3- yCbut anoi ¢ aci d
4- (7- { 542R{ib hiydroyer engHy L CodHbanhenyl y1] - 1, 2, 4- oxadi azol -3-y1)-1, 2,4, 5-tet
r ahydr o- 3%43.5%— genzazepi n- 3-yl ) but anoi c acid
2- (Met hyl '0%KYY8™P8( 2. 3, 4, 5-t et rahydr o- 1H 3- benzazepi n- 7-y1) - 1, 2, 4- oxadi azo
| -5- 40 ] benzonitrile
-(5-{3-chl -4-1(1- hyl et h h 11-1,2,4- i | -3-y1)-2, 3,4, 5-
2t § ghilgr 84. A—?(&gmp%%%i)éﬁ%gé (,lep;)r%pp?h)'(a)r%gceelﬁ]igalh/ acbebtablgégﬁ“’[hae%gof, v:\j’hgre?n 3, 4 5t
2-[ (1-nmet AW Fg{ewi arcpw;]jihﬁ; [3-(2, 3,4,5-tetrahydro-1, 4- benzoxazepi n-9-y1)-1, 2,
4- oxadi azol -5-yl ] bénzonitrile
104-[9-( 5R{3ISCHP o -tWO_[ pubsiieRis é@qﬂpﬁﬁiﬁi}]t'}‘éhéﬂ'%‘?d 1fromy chloseli BENOY- vyl y2, 3-d
i hydro- 1, doprBpagomasehiatid, PrbnylahB ey afei ¢ acid
15 Ryis hydrogen;

B is (c);

Rsis hydrogen or (CH3)1.3COH;

R4 is hydrogen.

20 5. A compound according to claim 1 selected from:

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

1H-2-benzazepine

25  [7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1,3,4,5-tetrahydro-

2H-2-benzazepin-2-yl]acetic acid

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

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

2H-2-benzazepin-2-yl]acetic acid

4-[7-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1,3,4,5-
35 tetrahydro-2H-2-benzazepin-2-yllbutanoic acid
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4-19- (5-{3-cyano-4-[ (1- nmet hyl et hypoxy] phenyl}-1, 2, 4- oxadi azol -3-y1)-2,3-di h
ydro- 1, 4- benzoxazepi n-4(5H)-yl]butanoic acid 15

2- [ (1- metwl2eadngb)pexy] - 5-[ 3- (2, 3, 4, 5-t et rahydr o- 1, 4- benroxare@snedeyl y1, 2, 4
- oxadi azol -5-yl Thenzonitrile

7- (5 (3- bl gl LEATEL I SIAMARAEONIL) 2 ko A A3 5.3 Y1) 23 4.5

et rahydro epr'n

347- ( 5- { 3tetrylayuve-2H[2-benrmizéyyih-St filpppendipleeidy 1} - 1, 2, 4- oxadi azol - 3-y1) - 2, 3-di hy
dro-1, 4- benzoxazepi n-4(5H)-yl]propanoic acid

25347- (5-{3-chl oro-4-[ (1-net hyl et hypoxy] phenyl | -1, 2, 4- oxadi azol -3-y1) -2, 3-d
i hydr o- 1, ZH(1imethyithyibpiyR543-543 4\8-fepalomhord He3-benzhze pin-6-yl)-1,2,4-

447- (5 { 3-cvano- 4- [.( 1- et hyl et hypoxy] pheny1}- 1, 2, 4- oxadi azol - 3-y1) - 2, 3-di hy
dro- 15 SRR 1 ho anor ¢ aoi 4 30

447- (5-{3-chl oro-4-[ (1-nmet hyl et hypoxy] phenyl | -1, 2, 4- oxadi azol -3-y1)-2, 3-dih

ydro- 1, 4- azepi n-4(5H). - anai cid .

L ot S B PP oy T e o hENE: £ 2R HP gt B BTN y 1) - 1, 2, 4
- 35oxadi Hz-Glbebzyzdpbenzonitril e

448- (5- { 3- cyano- 4- [ (1- net hyl et hypoxy] pheny1}- 1, 2, 4- oxadi azol - 3-y1) - 2, 3-di hy
dro-1, 4- benzoxazepi n-4(5H) -yl ] butanoic acid

549- (B { 33-Br&nE-chidro-B-[(remeyHyettingloxvirlyd mytieing, 2joxadidzal-3epptizalz®l - 3-y1) -2, 3-di h

dro-1, 4- i n-4(5H).- yl . j id
{9t ?5- { 3t&?/rg'ﬁ’gdz“%ﬁﬁ8%@?%%‘?“5%@8@?%%‘?23%;} a(il 2, 4- oxadi azol - 3-y1) - 2, 3-di hyd
ro-1,4- benzoxazepin-4(5H)-yl]acetic acid
10349- (5- {.5:Chl - B+ - -5 - - i | -3-yl
o B LR 1L SR P Bt el -y D)
3H-3-benzazepin-3-yl]acetic acid
15
6-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-tetrahydro-

1H-2-benzazepine

[6-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2.4-oxadiazol-3-yl)-1,3,4,5-tetrahydro-
20  2H-2-benzazepin-2-yl]acetic acid

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

1,4-benzoxazepine

25  3-[8-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-dihydro-1,4-

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

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

30
[8-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-dihydro-1,4-

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

7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-tetrahydro-
35  1H-3-benzazepine
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349- (5-{3-Cyano-4-[ (1- et hyl et hyl ) oxy] phenyl1}-1, 2, 4- oxadi azol - 3-y1) -2, 3-di h
ydro- 1, 4- benzoxazepi n-4(5H)-yl] propanoic acid 15

349- (5- { 3wGhbavosezs[ ( 1- net hyl et hypoxy] phenyl} -1, 2, 4- oxa#icaze2eo8/0ymps 2, 3- di h
ydro-1, 4- benzoxazepi n-4(5H) -yl ] propanoic acid

2-[ (1- Met in-7-y1)-1, 2, 4-
20o0xadi az%r( éﬁ %}W%t\% Iﬁ/xryﬁgf%g%gbof ?r F‘ﬁr%e}\g y:?hér%zgzepln q)zgﬁgtp

7- ( 5- { 5- ChMadiazelEs-yI|enzentitijd et hyl ) oxy] - 3- pyri di nyl}-1, 2, 4- oxadi azol - 3-y1) - 2,
3,4,5- tetrahydro-1H 3-benzazepi ne hydrochl ori de

25447- (5-{5-Chl or0-6-[ (1- net hyl et hypoxy] - 3-pyri di nyl}-1, 2, 4- oxadi azol - 3-y1)
-1, 2, 4, 5- T{B4@hyctiol S BxplehttafepometBy i Hehyl-a1204-oxaaita z0l- 31y -2,3,4,5-
pharn%ceu;tf}{c%hol%(ﬁgf_ggtz%%&ngal ts thereof. 306. A conpound according to
claim™l

447- (5- { 3- cyano- 4-[ (1- net hyl et hypoxy] phenyl} 1, 2, 4- oxadi azol -3-y1)-1, 2,4, 5-

phar ot eul FE 1 AR RRC AT & LA hr et IR S BBl B ng 1o

claim1, lvdnzeheplrse

419- (5-{3-Chl oro-4-[(1-net hyl et hypoxy] phenyl}-1, 2, 4- oxadi azol -3-y1)-2,3-dih
ydro- 1, 4- benzoxazepi n-4(5H)-yl | butanoic acid or a pharmaceutically
acceptlabl &[&-{3-dhhmo-ddf 1-medylethyt)orylphery|}alc2 dratadigzdl3-dRy, 2@ of clains 1 to

7 for usee{ra@;(p%ﬁhrfgén% %%IQ 3c@§no$at| gngldor di sorders nediated by S1 Pl

receptors claim8, wherein the condition or
di sorder is nmultiple scler05|s aut oi mune di seases, chronic inflammtory

o oo S B kA AR LB b B o

i schem a- 3t¢Bdrdnaszepin-8y|Jaweyic asidl i d t unours, and tumour netastasis, diseases
assocjated wi th angi ogenesi s, vascul ar di seases, pain conditions, acute
viral “di seases, inflammtory bowel conditions, insulin and non-insulin
dependant[?dbabeyw -4-[(1Onethyiethghonytpnedylid 2o4-dxatip2063-gl)di, 2% B; tetntierded-n t he

condi ti ongi;s [ UPLS, G Y1 HENBLas]s.

(7-{5-[4-[(1-methylethyl)oxy]-3-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-3-yl}-1,2,4,5-
20  tetrahydro-3H-3-benzazepin-3-yl)acetic acid

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

benzazepin-3-yl)acetic acid

25  4-[7-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2 4-oxadiazol-3-yl)-1,2,4,5-
tetrahydro-3H-3-benzazepin-3-yl]butanoic acid

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

30
4-(7-{5-[4-[(1-methylethyl)oxy]-3-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-3-yl}-
1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)butanoic acid

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

35  3-benzazepin-3-yl)butanoic acid
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11. Use of a conpound according to any one of clainms 1 to 7 to manufacture
a nedi cament for use in the treatment of conditions or disorders nedi at ed

by Si

Pi weceptsr®s wherein the condition or disorder

MBCTIRPR@8®61965 0Si S,

aut oi mmune di seases, chronic inflammatory disorders, asthma, inflammatory

neur opat
colitis,
t unours,

bowel

phar r‘r%ceu

cl ai nB

10

15

20

25

30

35

0Sr'Ss, r asls,

h?ﬁ\ﬁ%thal Bbr%@n@t?’ } 5?&?&' @ro—ﬂll 300e’nzczr OPn”? ;I)dl ffagg s gerative

fon I njury,
ysl]bdnmmtnler nmet ast asi s di seases assom at ed with angi ogenesi s,
vascular di seases, pain conditions, acute viral diseases, inflannatory
conditions, insulin and non-insulin dependant diabetes. 12. Use
accordi ng9 (5}{3:d:rad>rm4l[u m/dﬂwlahyl)c»(ta]ehemrh}m RjdeoxadmzolPis-2 S 4 S-tetradily 0ok S .

{ %§nzm@ 8§ét|on conprising a conmpound according to any one of

réper

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

oxadiazol-5-yl]benzonitrile

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

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

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

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

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

oxadiazol-5-yl]benzonitrile

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

1,4-benzoxazepine hydrochloride

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

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

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

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

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

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

4-[7-(5-{3-chloro-4-[(1-methylethyl)oxylphenyl}-1,2,4-oxadiazol-3-yl)-2,3-dihydro-1,4-

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

2-[(1-methylethyl)oxy]-5-[3-(2,3,4,5-tetrahydro-1,4-benzoxazepin-8-yl)-1,2,4-

oxadiazol-5-yl]benzonitrile

119
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4-[8-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-2,3-dihydro-1,4-

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

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

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

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

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

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

1,4-benzoxazepin-4(5H)-yl]propanoic acid

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

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

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

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

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

oxadiazol-5-yl]-3-pyridinecarbonitrile formate

7-(5-{5-Chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-yl)-2,3,4,5-
tetrahydro-1H-3-benzazepine hydrochloride

4-[7-(5-{5-Chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-yl)-1,2,4,5-
tetrahydro-3H-3-benzazepin-3-yl]butanoic acid

and pharmaceutically acceptable salts thereof.

6. A compound according to claim 1, which is
4-[7-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1,2,4,5-
tetrahydro-3H-3-benzazepin-3-yl]butanoic acid hydrochloride

or a pharmaceutically acceptable salt thereof.

7. A compound according to claim 1, which is
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4-[9-(5-{3-Chloro-4-[(1-methylethyl)oxylphenyl}-1,2,4-oxadiazol-3-yl)-2,3-dihydro-1,4-
benzoxazepin-4(5H)-yljbutanoic acid

or a pharmaceutically acceptable salt thereof.

8. A compound according to any one of claims 1 to 7 for use in the treatment of

conditions or disorders mediated by S1P1 receptors.

9. The compound according to claim 8, wherein the condition or disorder is multiple
sclerosis, autoimmune diseases, chronic inflammatory disorders, asthma, inflammatory
neuropathies, arthritis, transplantation, Crohn's disease, ulcerative colitis, lupus
erythematosis, psoriasis, ischemia-reperfusion injury, solid tumours, and tumour
metastasis, diseases associated with angiogenesis, vascular diseases, pain conditions,
acute viral diseases, inflammatory bowel conditions, insulin and non-insulin dependant

diabetes.

10. The compound according to claim 9, wherein the condition is lupus
erythematosis.

11. Use of a compound according to any one of claims 1 to 7 to manufacture a
medicament for use in the treatment of conditions or disorders mediated by S1P1
receptors, wherein the conditicn or disorder multiple sclercsis, autoimmune diseases,
chronic inflammatory disorders, asthma, inflammatory neuropathies, arthritis,
transplantation, Crohn's disease, ulcerative colitis, lupus erythematosis, psoriasis,
ischemia-reperfusion injury, solid tumours, and tumour metastasis, diseases associated
with angiogenesis, vascular diseases, pain conditions, acute viral diseases,

inflammatory bowel conditions, insulin and non-insulin dependant diabetes.

12. Use according to claim 11, wherein the condition is lupus erythematosis.

13. A pharmaceutical composition comprising a compound according fo any one of

claims 1to 7.
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