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Vitronectin Receptor Antagonists i :

FI ELD OF THE | NVENTION 5 TOETLH nvention relates to ’
har naceutically active conpo vitronectin

Iroeceptor and arg usef ul fo?ptﬁg ??e\ég%ﬁgc Papfs‘ma%ﬁ"lgammtlon cancer and

car di ovascul ar di sorders, such as atheroscler03|s and restenosis, and

di seases wherein bone rpl INGENGEOR' . Such as osteoporosis.

10 ND OF THE | NVENTI ON

Integring are a sUViATeRtPR (elagss t%@?armwmllbmwee@mcw@ whighi ighibia the

transnmenmbr aRronectin receplaf GRPIOLRFD ?or@ﬁmfﬁﬁn&%doﬁﬁﬂﬁnﬁ{ﬁkh RhdcePhndel | s. These
cell surface %dhe3| on receptors includ b /111a (the_ fibrinogen

recept or) af@diVaIcRiRRiseragrs. spgheas aiberosrieress ’i‘{'drr%%“é‘ﬁi’% A3d dqua@swﬁfefw

recept or gplrksarptioh ks fadto ¥Rk @S Sstsbpordsis.he pl atel et surface, and nedi ates
pl atel et aggregation 15 and the formation of a henbstatic clot at the
site of a bleeding wound. Philips, et al., Bl ood., 1988, 71, 83l.
The vitrlnectin receptor a[M@KBBé)Ul]JDi(W’EHBrlyyﬂéH‘ION a nunber of cells,

ol uding, endot ol gl SUPAPHARGE Son ARLEASEAlor, M PRSI Re 2N

thus, it has a vari unc t or
expr essed orglxcmerommm@ew owrieyef agdls. Thése selhmfa@ataébesndneeceptors mclwhesi on

of 0St 0c] Aghtn /1fla (e iBHMEeREGAI aid oA BY (B¢ Allodeid &eef@&g O HARLch O

process. RoSS, sease

characteriz é‘EFeB‘Q‘ &3@% %éXHS?f'ﬁ%l on the PlatP’é‘s%‘Ffﬁ‘Eep Eﬂﬁi ’P%d’%“s‘tp&%ﬁraééfﬁsa‘mfrhe
a[ err] B8r I Jand S Efrhatio sl Radaskic ot ALINB BitexsTatblezdia F b, rmag:h tal, cells

di at th t
B A N e L S
Car di ovasculimiudiRegsendoth& B smagh mSds osteoclast, additintor crlia)| any,, thiy D bkssa vasittyal .
Cell, 1994, fBncdoha/ THOS Bsm%ﬂor RBtess o elnBHAL b, fégélgsggais%ediabﬁs%)l e 25

to prormte tunor regressfon cl ng apoptosis angl ogeni c
vessel s. Thadhesion of ost@gbstsgathhbanema@mk akepostep in rthyrbeme yesprpteomapseasss. \Bwsd, d be

usef ul b tiepal MBloRCREASERT, BIOIOBSA disease SRIRARBRES PdiBosshEBLRNOST 5 _and
cancer. The VIthﬂECtln receptor 1. s now known to refer to

three differeawtiphisagiepprsosis. The o Bateceptos expiesstdan uppe potic slHPth ppggler ] and
af err] Bl err kellstRsdidy thét mipration kil neointinfaXPprobiat Which canli®@fio re%ﬂenos?ﬂzifter

aferr]Blerr i nds fibronecti andvt ectin e bi nds a
Lot varl cPpBEnecR AR PiEeP APl Cordiovascion Rl 40428, el i
t hr onbospondidditioualty; Brooks, ietal., Celfy 1994, 78 n smhﬁsshdmﬂmtran QB4 amqrgnmtst in alaad

Do o o2 P bl ol SRk 85 ol ookt B e KB ML ILBRE 0

receptor ae
of a vari et pgests tbat|block yhgevitroneetin rectpiog wauld be usefid in tgating dlSCanén@Gh Ael i al

cells, (DaVio§teﬁhﬁﬁ|reteﬁ'os;s%&banc&' ol., 1993, 51, 206), and its role in
angi ogenesi s 3 een confirned. Brooks, et al Sci ence, 1994, 264,

569. This i nt egriTheViiroasqtin gacspigr ispow known 1 refeifo Yueecdifferentntegiian wound
granul ati on déslgﬁtta oty B to,BPEndi oY BEOH SN, &al.ins. J. Exp. PathdNO1990) TAYL. o, 8,

PCT/US9 36 18% :clis fibronectin and vitronectin. o83 binds a large variety of ligands, including fibrin,
fibrinogen, laminin, thrombospondin, vitronectin, von Willebrand's factor, osteopontin and
. bone sialoprotein I. 0., 85 binds vitronectin. The vitronectin receptor ¢, B5 has been shown
to be involved in cell adhesion of a variety of cell types, including microvascular
;nthelial cells, (Davis, et al., J. Cell. Biol., 1993; 51, 206), and its role in angiogenesis
35+ has been confirmed. Brooks, et al., Science, 1994, 264, 569. This integrin is expressed on

blood vessels in human wound granulation tissue, but not in normal skin.
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The vitronectin receptor is known to bind to bone matrix proteins which
contain t NeO98/14192 trj-peptide Arg-Ay-Asp (or RGD) notif. PCRASI7/I00% on, ef.
al ., Exp. Cell Res. 1991, 195, 368, disclose that RGD containing
pepti des and an afle viwerertimmecdpion isrkpoep toosinduotbolomytrix proteins vﬂﬁa%))tainrthé bit ,

a5 O BRGSLy (GRANIAY, TG ROERC LA o EILRRTII RS =7 Shake

venom pept i d¥8ysisclese that RGD-ceniaining psptides arED astiyifeanedtin réasptar gnsbedyt | nhi bi t or

of bone resoRpts)anhibibddnifsiSorptitintart @ell @Mdmg by ostechEtE bintaddi@bd ?ﬁ{agﬁgf Cg]; tain

osteocl a has now been di scover ¢

corrpound? ar% Cﬁ@%@‘ﬁt”??ﬁ'{l} bl bt discdses Wé‘ echistatin, azi{‘%? VirRrEReplideaphictal err ] Bl err ]
receptors. Idbnﬂﬁfstthe(ﬂﬂﬂa%equbﬂce,hﬁs &&Qf’hﬂm@@@ﬁ/&lhgﬂas&rbﬁén i WSdhe COMROMRAS are

10 nor e pe }egt ttnth ofr ¢ 1 bV| tronectin receptor than the fibrinogen
recept or. m 1(s attachmen 0Ss eoc aStS to bone. SUNIVARY O: THE | NVENTI O\I

Ihl S i n¥ent i on coﬁubaslrmwsbeemmmwremhm‘ceﬁmcfﬁrﬁpsdiiutisearé bdtexﬁﬁ}hﬂﬂﬁﬁrhof th@dh o
erei nafter, a ma. act or t i nhi bition
(+ B and IW}EC%B oﬂ \fn cu g@aé%geru@sgetﬁre% atts COMBOUNGSHE of

of the vitroneét Pecept oF &

i nf | amelili ormore aﬁe@rmlabld)r&:dnhh tolmamchm @eepthir tan dherfhrinegen mecagtor.

at heroscl erosis and restenosis, and di seases wherein bone resorption is a
factor, such as ost eopor osi S. This invention is al so
a phar maceuti cal conpositi on SCRIARY A T BRYENEION according to

formula (1) and aruamwmsxewmp;@ésl dbn@attrtdk 6f the ?onuta (I) asdescnbeI hérémhﬁla‘fe“t ion is
alsoamethoq’éf at | ng dlseasesfgln medi ated by th

vitronectin 't l}ﬁ"%? arpg }fgffélratc Tt th&é‘ﬁ‘gﬁtf"“ of e "é‘&’r?‘ﬁ‘&ﬂ?ﬁd"sceEfPf 3nd jazp

i nventi dd anmefukiethe trehment of mﬂamrhdtﬁﬁ,tdaﬁkgr ﬁidhﬁfdikﬁ/@\écﬁraﬂ&ls&deﬂ Q8dhs0Si S,

i nflammati o ases wher ei tion rs a
fact or . suchrhhaegﬁggét%é(s) gr%{,jrggéno%s, édlseases wherem P hshe resorption 1s aﬁ' actor, suchas  pe1A| LED

DESCRI PTI ON osteoporosis. This invention conprises novel conpounds which
are nore potent i tor than the -
P I 19%&1951?159fs?5?§armaceut caYE rﬁ%@?gﬁ E&nﬂrﬁ‘?&% cggﬁouggepl he core

f|br|nogen receptor. nove onpoun ds o
in which a RFErgpEe-femmailndg Phumesquticaliyicairier. present on the aromatic six-

menber edor i ng of ThianRAREGE aRb Hﬁte%@o?ﬁeaﬂhéﬂ%&és%%%h&&i‘%ﬁ?ftﬁ@t aining an
aci di ¢ noi eth ent on the seven-nenbered rin

benzazepi ne. t‘iﬂ‘tﬁc“ﬁéﬁ‘?ﬁgégﬁ‘ﬁé’aﬂc Rigr aspect. &hf; Gogpounds of ”Blél"i“’é(}%‘ arpusefil for act
f avorabl y V\Atttektntghﬂtemstlemsle,aésltdhoflﬁ Grfakratiof) Gaicer £1didiaised WRersik Borel t Uent

si dechai ns n, nenbered rings so that they may al so
i nt er act fa\?%?)ébg? Riefadbifyd Fﬁ PREPYR¥Uptor. It is preferred that about

twelve to fourteen I nt erveni ng coval ent bonds via the shortest

i ntranoR&cul ar path will exi st DERATRED DESCRIFTION group on the aliphatic 35
substituent of the seven-nenbered ring of the benzazepi ne and the nitrogen
of the nitrogen- This invengarioaiprises ol betpdundsvhicinaré heregioeaEinhiditss ¥f tienber ed

(r)i‘ n?o?imf he Rﬁ)ﬂ&@iﬂ S8 Mr than the fibrinogen recepld} Thd ﬁ'&(fgmom%ouncd? rﬂfwrﬁgg COITpOtJ nds

WO 98/ 14192 benzazepine core in which a nitrogen-containing substituent is present on the aromatic six-
PCT/ US97/ 18@f3dbered ring of the benzazepine and an aliphatic substituent containing an acidic moiety
30 is present on the seven-membered ring of the benzazepine. The benzazepine ring system is
believed to interact favorably with the vitronectin receptor and to orient the substituent
- sidechains on the six and seven membered rings so that they may also interact favorably
‘-’.:Nith the receptor. It is preferred that about twelve to fourteen intervening covalent bonds
via the shortest intramolecular path will exist between the acidic group on the aliphatic
35" substituent of the seven-membered ring of the benzazepine and the nitrogen of the nitrogen-
containing substituent on'the aromatic six-membered ring of the benzazepine.

This invention comprises compounds of formula (I):
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[err] wherein: 5 Rlerr] is Rerr]
A-Clerr] a4 err]al kenyl, A-Clerr]al kynyl, A-Clerr] ofﬂt’@ﬂﬁom

" A-([err]oxoal kynyl, A-C err]am noal kyl, A-{ err]am noal kenyl

A-( err] am noal kynyl optional | y substituted by any accessi bl e -
conbi nati on of one or nore o{ Rlerr] or RI&r]; Ais H
Jerr]cycloal kyl, Het or ArRT@ Merr] is -CORerr],
-COCR'[err]R[err] C(S)R[err], 2 O MR R', -PO(CR'), :
-PO(OR )2, -NO2, or tetrazolyl; each R8 independently is -OR,
-NRR', -NRS®2R, -NROR, or -OCR [e A ‘%.t\; Rerr] is
-OR, -CN, -S(OrR, -S(O MR 2, C(O)R % [err], ofD-CJerr]R;
Rlerr] is H halo, -ORerr], -CN, -NR R[err] , -NdJerr], -CFerr],
CFlerr]S(Or-, -CJerr]R, -CONR [err], 15 A-Clerr] alkyl-,

A-C[ err] oxoaVhkyeio: " A-Cerr]al kenyl-, A-Jerr]alkynyl-, A-(err]alkyl oxy-,
A-Cerr]al kylam no- or A-Cerr]al kyl-S(Oferr]; " HRerr] is R,
V\l%( 8)8?1’419%( ONR l&ﬁ” 7 or &0-4%1 A- C%S;a?.kcnyl A%rz_4a1§§?)1 rg\\lgg.mxoa l<«=.=n£ler "]

PCT/ US97/ 1808-L3._4orsalkynyl, A-C1_4ammoa1ky1, A-C3._4aminoalkenyl, A-C3_gaminoalkyny],

optionally substituted by any accessible combination of one or more of R10 or R7;
A is H, C3_gcycloalkyl, Het or Ar;
10 R7 is -CORS, -COCR"2R?, -C(S)R8E, -S(0),OR, -S(O)mNR R", -PO(OR'),
-PO(OR")2, -NO», or tetrazolyl; _
each R® independently is -OR’, -NR'R", -NR'SO2R’, -NR'OR’, or -OCR2CO(O)R;
R? is -OR', -CN, -S(O);R’, -S(0);NR'2, -C(O)R’, C(O)NR’2, or -CO2R’;
R10 is H, halo, -OR1}, -CN, -NR'R1], -NO3, -CF3, CF38(0);-, -CO2R’, -CONR',,
15  A-Cp-galkyl-, A-Cj.goxoalkyl-, A-Co_galkenyl-, A-Co_galkynyl-, A-Cp_galkyloxy-,
A-Cg.galkylamino- or A-Cq.galkyl-S(O)¢-;
Rl is R, -C(O)R, -C(O)NR'2, -C(O)OR", -S(O)R’, or -S(0)NR'2;

j{Z is
VIV_...
b
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T X
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R
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5 Wis -(CHR[err])[err]-U (CHRerr])[err]-;
Uis absé¥@o®maien, CRerr], C(=CRlerr]), S(Qferr] O NR[é’ICrTTUS97/13°°1
CRlerr]OR[ perr], CRlerr](ORerr])CRerr], CR[err]CR[err](CR[err])
(O CRerr], CRlerr](O, CONRlerr], NRlerr]CO, 04O, (OO CS)0 OXS),
C(S)NR[err], NRerr]C(Sp), S(O[err ]NR[err], (NR[err]S(O)Z NE=N,
NR[err]NR[ err], err] err], CR[err]NR[err] CR[err]O 10 CCR[err],
Cerr]C orCR[err‘CR[err %{vor o -

rr élz'k_ ~CJerr]al kyl or

err]
Rlerr] is H, C[err}%l \HeQCF@iverW‘T'kyl |
Ar-C err]al kyl; I\ﬁ)ﬂ Rlerr] |52R[e*\[r] C(O)R[err], or
-C(OOR[err]; z-Q Rerr] is 9 err]al kyl ,
Het - err] al kyI, C[err]c?ycloal kyl - err}al kyl, Ar- C[err]al kyl ,»%r 15
Cerr]al kyl substituted by one to three groups chosen from hal ogen, CN,

NR[err], ORerr], SRjjerrth_CR —vwerr]Rerr], and CO\I(R[err])[err]

Rlerr] is H C [erf]arkyl or Ar% d err]al kyl ; Rlerr] is H,
d err]al kyl ,- Ar-ﬂerr] Kyl , Het- C[err]al kyI C err]cycloal kyl -C[ err]al kyl,
or (CH er s)\[\e‘rr]CQerr]R[err] Rlerr] and Rl err] are

i ndependently selected fromH, C[err]6a| kyI Ar-Clerr]al kyl, Het-Clerr]
[err]al kyl, or (Jerr]cycloal kyl-C[err]al kyl, halogen, CF[err], ORlerr],
S(Oferr]Rerr], vsﬁEHc@mgbﬁtél\@m@;g N(R[err])[err] CO(NRferr])[err],

CH err]N(R[err])[err a?%%mf:f‘@%ﬁ) ﬁd?k opgge(g%é’%g%%]}g)gﬁ% form a

five or six menbEriggpsentorC
hﬁt er oc%/cl i CR&{CRE(ORD)} C@)aRby CREXO)ICONRE, NRIQQ OH0), C(O)O U(S)E)eos.‘(ﬂ;st ituents
chosen fro g Al

COR[ err], R?ﬁl’é C%:)[ g@”&%@?ﬁ*ﬁ%ﬁg H‘Tg 2Py [err],
and CH W ] RCREBr € B eor CRE=GRE; et hyl enedi oxy; Jerr],
Qerr], qerr] a@qslqzersr %(fre i ndependent I y N or CRY, pI’OVI ded that no

m)rethan one of FJ@ and %{E is N
R is H ( err]aRkisH, Cyralkyb 'j'@d) Kﬂ}kyl»(ﬁS welmlhdﬁ:m kel AreSmgalyhl ky| :

R" is'R C(O)Rkang-Q(( Roi -C R'" is H derr]al kyl,

| kyl | | oal kyl | kyl |
hal ogen. | A B L &f@e aﬁl%liésﬁ}c(%@@&%qﬂ e gL, o
N R[ erriy | eCIJsalkﬂ@H‘dE{u&ﬂrb]ybheronﬂarce goligrchb Rbmmalopére CN] NRE,, ORS, SRS,

PCT/ us97/ 18082 &8&)2 Rlerr] is H halo, -ORlerr], -SRerr], -CN,
-NRerr]Rerr],, RN@J}-Equalkyl@F[AeCo]ﬁalkﬂF[err]S(O)[err] CCIerr]R[err],'

- ituted b
RPN . L, R %Fboﬁgfyl%%&gah%cg%%amx cf iRy Ut od by
F\’S(O)[err](-C 2)1@ IRl err], -COR[err] or -CONR[err]; ais

O, 1 ordy 5 RbandRCare iadép%n&ml}se@éc&d from H, C1.galkyl, Ar-Co dalkkyE HB-CJ OF 2;
mis 1 or 2; S 0, 1 or2;

0, 1
10 éalkyly of C3geysioaliyl-Cagalkyl, halogen, CFs, ORT, S(O)RS, GORE, NGz, NRDy,
CO(NRf)z, CH2N(Rf)2, or Rb and R are joined together to form a five or six membered

aromatic or non-aromatic carbocyclic or heterocyclic ring, optionally substituted by up to

three substituents chosen from halogen, CF3, C;_salkyl, OR, S(O)Rf, CORf, CO,Rf, OH,
25 NO,, N(Rf)2, CO(NRf)z, and CHZN(Rf)z; or methylenedioxy;

Q!, @2, Q3 and Q4 are independently N or C-RY, provided that no more than one of
‘Ql Q2,Q3and Q%isN;
1S . R'is H, C;.ealkyl, Ar-Cp.galkyl or C3 gcycloalkyl-Cp.galkyl;
_ R"is R', -C(O)R’ or -C(O)OR;

30 R™is H, C;_galkyl, Ar-Cy_galkyl, Het-Cy_galkyl, or C3-gcycloalkyl-Cy_galky!,

halogen, CF3, ORf, S(O),Rf, CORf, NO,, N(Rf); CONRE),, CH)N(Rf),;
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or a pharnaceutically acceptable salt thereof. Al so i ncl uded
inthis i WEBOAYR are pharmaceutical Iy acceptabl e additi onPSEUS7/H0! :
conpl exes of the conpounds of this invention. In cases wherein the

conmpounds of t hi R igH, hgle,y@RE.i-ORE. ey, RRFR“.oNO20CFarlF B StPi+ e(IOz?én{C‘é}lbg y
unl ess specief lmbmﬁigbﬁci g&n@mwtﬁiﬂaw&wﬁﬁ& by halo, -oﬁﬁcﬁw DEQURRBRAT R

conpound whi zed and resol’ved convent’i on 1
t echni ques. &Eﬂ@ Dﬁ# %%)Wp &RS2have unsaturat ed carbon-carbon

doubl e bonds, bOtahsOheoerS (Z2) and trans (E) isonmers are within the scope
of this nventlon I n cases wherein conpounds may exist in '
tautoneric forns, %&clho zfs ket o-enol tautoners, 20 such as [err] and
[err] and each t:kusﬁ,nleorﬂc formis contenplated as being included :
within this inventjqnuhether existing in equilibriumor |ocked in one form
by appropriate. SUbstitution with R . The conpounds of
formula (1) inhiBig0.tdee2pi nding of vitronectin and ot her RGD

contai ni ng pepti dgsp tiQrhhe vitronectin-receptor. Inhibition of the
vitronectin receptor on 25 osteoclasts inhibits osteoclastic bone
resorptil®n and i #ig@efliand n the treatnent of di seases wher ei n bone
resorption is assqepgtgd w th pat hol ogy such as osteoporosis and
osteoarthritis aspect, this invention is a

met hod for §f?ﬂtiﬂ"5?‘ieﬁté°aﬂbﬁ‘§°?t6mm‘lt@ﬁ |ch conpri ses adninistering a
conpound whi ch caumeiacmdwummrsememm@pﬂama‘oah@dany bRk addiidn salts ¥ eased
bone produc'%lonq eed f‘thgc&%r ubgs ftlt n . di sgase s ates wherein there is a
defi ci ency PIEXCS £ 1 RETRIP SR lb%’rﬂ‘ée‘ﬁ‘&gs NSRS KPS PREPRRURB AL thiS desired,
such as 1§ r aintvestioniveayl havgorgrod ntotee;hlral centesy ieNesnspecified) fthibowention aztudees .

D seases an ne

Str ot ur e ot o oo s o PhmAN Ak ARy ket BRErelived T,

hyper par at h§emyFHiosahtechniques. frepses in whichsempounty haye @a&am@adionftaﬂbbg nancy,
osteol ytic Habicnthdf) bolurass @Y aROpas @élsonfé?stﬁétvﬁﬁnh%e s %ft}f?éiﬁvémsnto'

i mobi | i zat ion or sex hornone deficienc Behcet's dis
R3Sy zﬂ_lgg)mpounds may exist in tau omeric forms, such as keto-enol tautomers,

PCT/ US97/ 18001 osPBomal aci a, hyperostosis and osteopetrosis, could
benefi t 20 r osacadsm and Cahﬁﬁﬁhhﬂﬁhtomenc form choﬁt&hﬁlatbﬂl}iﬂé’ideHcluded

Addi ti onal | X/ithx%'tlﬂgﬁweq w?lngouend of t g . nst{aj]io i nventtj on i nhi bit
vitronectin CeptsY'E BN %gWLf privgp otjogked in.gne form by appropgiale| s saj d
conpounds wenpktitutien \M@PJRUI in the treatnment of inflanmmtory :

di sorders, such g 5@%%’ ﬁarﬁ{ﬂtag!{) lﬁ&h‘ib?t tﬁ{'ﬁtn@ ﬁ? b \ﬁﬁ‘{)}:ﬁcu {'n% other RGDTh o

cardlovascular di se suc erosclerosts and restenosi s
conpounds ofOnfAiRng paptides to the Vlf(omc"tl)freqepﬁef pinkibision of the eittonestin meyptbonusef ul  f or

the tregs megdtedelastd ifRIHRE bitoe1efic B?Jtng'?erso {1§I?Q1%Q§use m the trd ol d'h'gf Qkasut not
limted to, thronboenbolic disorders, gl es, a respiratory

di stress syWAFEMEONeEsorptiopds @E@‘Wﬂ“}’oﬁa@é’g’%’ S“@hf @faﬂﬁtet)?f&?%‘?pﬂﬂdnt rejection,
septi c shocésteoatthlitis. eczema, contact dermatitis, inflamuatory bowel disease,
and ot her - autof Gl 358 ey ng RS PHERHATSg b Bl S
conpounds ofomprigespdadrasieringracompowd which cabepaniimetase if astecciieinreleas. ment |
includifsy Increased bone production is a clear benefit in disease states wherein there is a deficiency
. of mineralized bone mass or remodeling of bone is desired, such as fracture healing and the
. '.Prevention of bone fractures. Diseases and metabolic disorders which result in loss of bone
St{ucture would also benefit from such treatment. For instance, hyperparathyroidism,
Paget's disease, hypercalcemia of malignancy, osteolytic lesions produced by bone

35  metastasis, bone loss due to immobilization or sex hormone deficiency, Behget's disease,



revention, of an I ogeni ¢ di sorders. The term angi ogeni c di sorders as used
Iﬁerel n i ng 157 condi tions involving abnormal neovaBEW{URPT/1889% on.
Where t he grovvth of new bl ood vessels 15 is the cause of, or contributes
to, the pat H51*8%Yy lagia, Jvypsrastests apfl ptieapetatsisecosid benefHifioint ddgrinisséring a compound /
angi ogeni si of'\is invémeidpice the del eterious effects of the disease. An exanple
of such a eas? target is diabetic retinopathy. Wiere the growth
of new bl ood ves s’g‘ildg tqnally, siger Ihe.gpmpgunds of the instantipyentign BRIbH viFongctidel et er i ous
ti ssue, i nhirkdepiossonaf nuaibed sfdfrent &/ pyy df|c&(=.jlfs¢$i§!i‘&mipb@1dbk%9ld be usefultx)n fhugpl y to
the tissye contribute to reduction,i | ssue nass based on

bl ood 20g gﬁg‘b’f"*” Ofe’%%mfigmdgﬁém q"ﬂ@° q‘&P%WdtPSB‘FaS’LSLﬂ?ﬂrS wher e

neovascul ar icawlidveseulagdiseases, such asathetdsclerabis amkyestenesienThd dompbldﬂl% of Fn&tﬁml_?_ﬂe

t unor grow us,

t he conpou n B%f PB?’ ﬁegé& ?}gé}gnp %ﬂ&g n%ef%?\&: tﬁ &%E?em OrRSFveptiony °L§ 8 Fdiseases

angl ogenesi SHCI‘tChQﬁr é‘!iyioblﬂfewrw,lthrgmbenmhohﬁétsqdetraasthm&mﬂengwmulgres;wtatbry

Thus, accor digh8sstsPndrbiRe, FRIRARs Mfst &1%,% ?&ﬁrﬁﬁ'&nsﬂgl ﬂ&éu‘&ﬁ' e;}][l inbdghi bition of
25 angi ogenesi s" usin the conpoun ese nv I'on Can

anel i or abe CREMyGARtagtdermatitis, mﬂamm%t% bGWE‘é‘&S@C aaf @thet sutaimmenedissases. can cur e

t he di sease The compounds of the preséﬂ%v}éﬂtﬁontlﬁgrra?s@%ﬂhke%ltfﬁr%di\@:{ljmé he conpounds of
the instant i nveg{l}l on are di seases chacteri zed

neovascul ari zat i &&l PLESERE dRventinD argalsauspiybior the €6%}5§%‘ulnalﬂd1ng

di sorders, grevtnt@s, ccf(angle@hlctdisampl ané &hh@ﬁgxogeﬁfcﬂﬁbtdersheﬁs%agéﬂeﬁn,nﬁdlﬁ&ﬁ't C .
keratiti S, ngovase us,, asso te th caontac

| ens use. gﬁ?‘%&lg{% R'ng ggsné]glsnggvas Yo (?5” the growth ol new b m"gd" ¥ul ar
degener &% o#f, thwa@mfe@r coutributes thi the mmm.mssosmed etith adizedsh,yinidbition of

premat ur ity agdidhen mﬁ‘ﬁﬂﬁ ?e‘dh@er thQJie@éf&‘%ﬁ?effects OF fhe disgase, An-gjz'dnﬁale &ngc':]xt | On further

provides a nmet hod of 1 nhi bi t-i ng t unmor

adni ni st er i Atjease 815%1‘ isdliahptiq retinoRgiby. cWIhefe me pﬁnﬁ»‘ablg'aﬂmisds mfimfedrtmul a (1)

35 and anspbit @ﬂﬂ@lﬁ and defet@ﬁ@ﬂissues ihibidh of SRSIRAES w"ﬂp@dﬁ:destﬂal @bddn-

| a Suil t
Y\gt r] res pECtL{%P 9t ﬂﬁfmw a.gld hereby contribute to reduction in txssug mass based on blood

PCT/ US920 186upply requirements. Examp]es mclude glo®ith ¢f tumors where neovaSdlafizdtion N a N] alng |U
is 0, and R'i rr]al ky
5 o oot e HinerRE b es s B e row e Bt Bt R W <

- CH[ er r ] - CHpetaptases. Himg, tﬁzb(cqmpounds of thlel prelserit ventOR[imhibi] tumeSfser r |, - CN

- o -Cgerr ] Rlerr]”
SS[QF;: 1 F[ eﬁéf&o gé}l? tﬁ&‘éﬂ»y prévehti Jnor rﬁg F%{s[s]aﬁé o Fo]wth

Thus, accordmg to the m ods of the present invention, the inhibition of
25  angiogenesis using the compounds of the present invention can ameliorate the symptoms of

the disease, and, in some cases, can cure the disease.

Another therapeutic target for the compounds of the instant invention are eye
diseases chacterized by neovascularization. Such eye diseases include corneal neovascular
disorders, such as corneal transplantation, herpetic keratitis, luetic keratitis, pterygium and

30  neovascular pannus associated with contact lens use. Additional eye diseases also include
age-related macular degeneration, presumed ocular histoplasmosis, retinopathy of
. prematurity and neovascular glaucoma.
| '_, This invention further provides a method of inhibiting tumor growth which
compnses administering stepwise or in physical combination a compound of formula (I)
35. and an antineoplastic agent, such as topotecan and cisplatin.
With respect to formula (I):
Suitably R2 is



Alternately R2 is [err] 10
wher ei n d"é??sfl,‘uﬁ err], and Qerr] are each CH and u is PCT/USB?“%?%
preferably, each R is H R' is Hor (err]alkyl, Wis -CHerr]-CHerr]-

and v is 0. Alternately R2 is [err]

wherein Gis NH and Rlerr] and Rlerr] are each H, and 15 preferably, Wis
-NR[err]-(CHR{err])fey]-. Alternately R2 is

[err] wherein 5is NH and Rlerr] and R err] are joined together to

forma five or six nmbered aromatic or non-aromatic carbocyclic or
het erocyclic ri ngQ1£B¥pNPUn?@$'y—§/ﬁUSTi tuted by up to three substituents
chosen from hal ogen, err], (err]alkyl, Rerr], S(Oferr]Rerr],

COR[err], COerr|®kersR OH NJerr], N(Rlerr])[err], CONRerr])[err], and
CHerr]N(R[err])[er r{); or net hy| ewhaiéeinf, QRraed @F alslegsh CRY% QA s and

Rlerr] are j&i et he b ]qs%lggﬁ . |
car bocyclic %ﬂﬁﬁ %a@%c‘%g %ngﬁafﬁf%gd'lgﬁgc}% ?Ss - -’gizéa.lkyl' Cﬁ)@?.%ﬁlk)ﬁ,
Al t er nat 81 y G%2)9E;.gakyl, -C(0)Co.galkyl-Ar, or C(0)OCq-galkyl-Ar, W is -CH7-CH;-, and RY is -7-
WO 98/ 14192 y palo, -ORE, -SRS, -CN, -NRERK, -NO,, -CF3, CF38(0),-, -CO,RE, -CORE -CONRE
PCT/ US97/ 18081°Fera SRE - Rer?] T FP e SR e R e R I 4
or 2 and, preafe@iably, Wis -CHerr]-CHerr]-.

Alternately R2 is

(0),

RI
N

N N CR'), —W —
H"/ \r/ Y( 2)v

Ql_,.0*
10 Q® ,wherein Q1, Q2, and Q3 are each CH and u is

0, and preferably, each R'is H, R" is H or Cj_4alkyl, W is -CH,-CHj- and v is 0.
Alternately R2 is

b
R G
| p—w—
R N , wherein G is NH and RP and R¢ are each H, and

15  preferably, W is -NR8-(CHRE)y-.
Alternately R2 is

e

b

R G
e
R N

form a five or six membered aromatic or non-aromatic carbocyclic or heterocyclic ring,

, wherein G is NH and RP and R are joined together to

20  optionally substituted by up to three substituents chosen from halogen, CF3, C;_4alkyl,
- ORf, S(0)Rf, CORf, CO,RE, OH, NO,, N(Rf),, CO(NRF),, and CH,N(R),; or
‘inethylenedioxy. Preferably, RP and RC are joined together to form a six membered
aromatic carbocyclic or heterocyclic ring and W is -CH,-CH,-.
’ Alternately R2 is



Wth respect to fornmula (1), suitably Rerr] is H (err]alkyl,
Ar - C[err]a"?"fé‘g}’lsl“192 Het - C[err]al kyI d err]cycl oal kyl - CREWPSATIAFI0L

-CH err]CF[err], CI—}[,err R, or -(CHerr]20rR . 5
Preferably, R[err] éﬁerrﬁaﬁ kyl, Ph-Clerr]alkyl, -CHerr]CFerr], /
(CH[err])[err]C( éﬁ (CH[err])[err]O?‘ in which R is Hor
Cerr]al kyl. Most

b| - - .
Representative of the noveI ycor;R[ngFlle zf Vﬁ#eén‘fa]ﬁ% H)# Lot ettty owi ng:
()-8-[3-(2- p?lgllsdiloaﬂl -padlyl ahd is Bplydr@apil,-Befensbly 2Ws 4H-CHj-r ahydro- 1 H- 2-
benzazepi ne- acetWﬁ@h r@ﬁieg’to fo}rgula Ig}I?/éuxtably Rll_is%l' &5 %ﬁkﬁ@\g&%@ﬁgﬁbpy” dyl ani no) -

| - propyl oxyl -3- oxo- i ne-4-acetic

aci d; He"CO-6alkyl(§3f@¥flsa1MQ@mﬁlkbk CHGRar {@5)aaCHIPR’, or (CH,),OR'.
1- propyl oxy] prfeatiy, R!13s H;éi g E uark {1, el CFa, -(CH%IJLQ@(G)@%{@%“G 4-acetic

id; d
a(p:)lr opy! oxy] - ZCHaRRR é) g’i %54?15?ly§1|18f rSfe"a?hl B ispEHHCF3.

benzazepi ne- 4- ac eRepreaﬁladve of the novel compounds df)thi$ mventioR aierﬂlﬂ@ﬂ&bﬁié:am no) -

| - propyl oxy] - 3- ox Y, nzazepi ne- 4-acetic
aci d; B é'(g-pﬂéy([?afmfg 14"’8”%%%’5?%&&%%@‘%‘1&' 2y aninol - 1
- pr opyl oxy] - Beneazepifig-3-adstis-acid; t et rahydr o- 1H 2- benzazepi ne- 4-aceti c acid;

20

()-8 [2-%. (et vy AR B PP BT Al SR BTy
benzazepi ne- bengzepine-4-pestig acid

Ly B La (2 hen Ehdaank kRNl Rordpflosy &b AV Rk panzazepi n
()-8-[2-(4-a 2 eNFARSBIS HACHHIEASIdy | ) et hoxy] - 3- 0x0- 2, 3, 4, 5-tetrahydro- 1 H2- 25

benzazepi ne- 4- ace{)8-[3¢2-@yridylamino)- l-propyloxy] -2-methyl-3-0x0-2,3,4,5-tetrahydro-1H-2-
0.8 [ 2 {6~ (et bl amnolpurdi n-2-yi 1~ | -
- et hoxyl -"3- 0X0- RN FECY ’hydro 1H 2- benzazepi ne-4-acetic acid;
()-8-[2-(benzim de-6H322- yhl)iazolb/imtlﬁtl)édyﬂre@d@qu)a%x&%&ﬁ-te&hﬂyﬂh:y[H.Q= 1H2-
benzazepi ne-yg;

()-8-[3-(4- amn%% ihe 4qgétga§;l m no) - 1- pr opyl oxy] - 2- net hyl - 3- oxo- 2, 3, 4, 5-
t et rahydro- 1H 2-Be84322p) é6¢trab)@r¢mna@dxwl)amm01- -propyloxy]-3-0x0-2,3,4,5-

() - 3- oxo- 8- [tgn;f}BHFoLm-dlenzgze\é{n@méa&)c acél propyl oxy] -2, 3, 4, 5-tetrahydro-1

H 2- benzazepi ne acetic ac

(R) - 8-[ & 4- ani no(ﬁ‘gﬁlfa‘ W‘QetW%ﬁ‘fF‘ﬁBJ“dI”EfP@W:*cR%z%W‘D’d@ “Hig-tetrahydro-1
H2- 35 bmgzqﬁnmaa&tnaﬁﬁal c acid,

;38CT; US97/ 1 8001 @842 ?gbenmmxdaz?lyl)%;hw]) 39593345 Ttrahydro—lH 2-benzazepine-4-

456tetraﬂq9td>raspiyr|md|n2y|)amno] 1 -propyl oxy]-2, 3,4, 5-

E g; r gh%’g r <()41ng ng(g-gg ﬂ‘%?‘ﬁ lfknﬁﬁlﬁfa%ﬁylie%OQy] -3-0x0-2,3,4,5-tetrahydro-1H-2-

- propyl @)?y] -bgnzstepine- ‘Baqﬁtlsattl trahydro- | H 2- benzazepi ne-4-acetic

aci d; 3 (+) 8-[2-[6- (methylammolafyndm-Z-yl] 1-ethoxy}-3-0x0-2,34,5-tetrah dro-lH-Z-

() - 3- oxo- 8- [ grpeyz{:'gd' n-2-vyl) (tert-butoxycar bonyT ) am noJ - 1- pr opyl oxy]
23 4, 5t et IERGER U292z epi ne- 4- aceti ¢ aci d;
(£)-8-[2~(benzimidazol-2-yl)-1-ethoxy]-3-ox0-2,3,4,5-tetrahydro-1H-2-

benzazepine-4-acetic acid;

30 ‘ (+) -8-[3-(4- ammopyndm—?.—ylammo) l-propyloxy] -2-methyl-3-0x0-2,3,4,5-
lr tetrahydro-1H—2—benzazepme—4-acenc acid;
"‘b (%)-3-0x0-8-[3-(pyrimidin-2-ylamino)-1-propyloxy]-2,3,4,5- tetrahydro-lH-2-
benzazepme-4 acetic acid; :
(R)-8-[3-(4-aminopyridin-2-ylamino)-1-propyloxy]-3-0x0-2,3,4,5-tetrahydro-1H-2-
35  benzazepine-4-acetic acid,;



()-8-[3-] %) oxopyridin-2-yl)-N(tert-butoxycarbonyl)am -
1- propyl 02@ 9%’14 0xo0-2,3,4,5-tetrahydro- 1 H 2- benzazgﬁ+’H§9741-88@eti C

aci d
()- 3- 0x0- 8- [3-[ N (ipyqumrﬂﬁBZ[(wﬁ%t(mwdmpmmdmsﬂe)dmmﬂ)mﬂpm} 23.4,5- /
- propyl oxy] - @erahydfd- lH-z(b%nia%JnjerLPE&H?Eé?&" benzyl )-2,3,4,5-tetrahydro- 1

H 2- benzazepi ne-4- aceti c acl

() - 3-0x0-8-[ 3-( pyﬁ)@r[ﬁ (Q-ayqlra)ﬁngl}ﬂ -ylamino)- 1-propyloxy]-3-ox0-2,3,4,5-tetrahydro-1H-2-

1- propy| oxy] behzdzépihé- u.fawp_ra@ﬂet hyl benzyl ) - 2,3,4,5-tetrahydro- 1
H 2- benzazepi ne- 4_3 etic
() - 2- met Myl - 3- oxolB=3rexor 3(%&@?/8?‘%-221)57#‘)(“&Wfﬁvmﬂamrﬁwylyl—p@pylmﬂpy| oxy] -

2, 3, 4, 5-t et r 3By Srerrablydid- 1HBD-barARD nﬁ-44acaw&ckp acid; 15

2-b | - 3- - di n-2-
o opy o] . 3 A% @#’aﬁ%?@?*dﬁl HRG5L b“tzxmrm%méh?%&ka?' aci d:
()-2-(car boxgmeZ319‘,15)tet&hQdm-ml—z-Ber(zmppmdﬂ—mcéhcwcmm no) - - propyl oxyl -2, 3, 4, 5-

'E )et rZaPZd;% El-ogl-eﬁ-z %ﬂg&g@?&iﬁ P'?)aﬁ—fg}e bu oxx%arb3nyl)?nln?}r OBroP%loW 22 3, 4, 5-
20 t el® ah@dﬂﬂ“f!Pmch]démzaB te«nrabudect iH—Zshﬁnmepme-‘l-acetlc acid;
()-3-0x0-8-[3-] N(dgsmrdxdlsrg% yrk&in- (ﬁﬁ&ﬁ%&bﬂ%@b (4- %nmm&ﬁ%@% g (4

trifl UOfO”Etyt"%” benz b-tefrah 1 enzazepl ne-4-ac et c aci d;
()-8-[3-(2-i Adeiran rp:1i- %n‘?i‘—'}?ééeplllﬁﬁr?@ﬁjﬂaé&@y] 2-nmet hyl - 3- oxo- 2, 3, 4, 5-
t et rahydr o- 1H 2- be23z@mj13eoxs- SaBe[N'-@ Adih-3;y12R- (methzl] am1n%)] 1-propyloxyl-

()-3-0x0-8-] - 2- pr o onxy- - trifluoroethyl)-2,3
, 4, 5- f%%gémpqu)rozlfy #’S?‘%‘@H‘i‘&f’é‘ﬁ?‘ el acetic aci d;
() 8- [ 2-152- am not @)-adehzyd-336kxp-8-[3~(pyridin-2-ylamino)-1-propyloxy]-2,3,4,5- tetrahydro-lH—

1- et hoxy] - 2- iTEJnQ 48 1§e-9)%9%}1c a%f 4, 5-tetrahydro-1H 2-
benzazepi ne-'4-ace P

()-8-[3-(4, 6-di ne(tth%(ga]boxolmnﬂlzlmmm&{é)(pﬂridind-ylaminO)-l-pr0pyloxy]-2,3,4,5-
- propyl oxy] tgudﬁ‘;allayllH-gbgﬁ%qzc%g%%‘lacgnc ki tetrahydro- 1

H 2- benzazepl ne-4-acetic_aci
()-8-[3-(4,5,6,7- Q-@-?T(ﬁ-ﬁylmogenfypv_@-oxo-s -[3-(pyridin-2-ylamino)-1-propyloxy]-2,3,4,5-
, 3- dI2 ag i g tfu?l’xbd&ﬂllmpi-bénzﬁie@ﬁﬁlﬂéﬂc a%xdmz hyl - f
0xo0- etr nzaz ac ic acid
() 3-0x0-8-[3- [N a@%’giﬁﬁ&jsﬁg’i"’mﬂ ?vb#f-fwv é’E@PH‘PéﬂWW@SXUﬂ“pr opyl oxy] - 2- (
trifluoromethylbenzyl)-2,3,4,5-tetrahydro-1H-2- benzazepme 4-acetic acid;
trlfluoromethy,lb ra ro-1H 2- cetic acid;
35 e(+)z M)F)’ (%iTlgazfﬁP'?B’li/ﬂ'@%'@"@/nl?x) eﬁ‘&ﬁﬁ °6‘>‘3§c3a"f %onyl ) am no] -
1- propyl oxy]tetzah(/dm-lH—Z benzazepinkyeacetistchly | benzyl ) - 2, 3, 4, 5-tetrahydro- 1
H S benzgzepi ne\/é"—f@ Skb 8 E5%‘ﬁ!ﬂ:,‘iludln—Z-ylammo)— -propyloxy]-z (2,2,2-trifluoroethyl)-2,3,4,5-

PCT/ US97/ 18(5mahydro-lH-2-benzazepme-4(a59ucgctglx0 8-[3-(pyridin-2-ylanino)- 1

- propyl oxyl - 2- (4-(H-si[i-;mﬂsmm1bb9§1;cyieam>xy] 2-methyl?3-Seo2,92 5L AR PHEN195-2-

1H- 2- benzazepi ne- 4- aceti.c

() - 3- ox0- 8- n’(‘ﬁe.l’ffﬁf‘ﬁ%eﬁgl?‘il in-2-ylamno)- 1

-HE)r2 OEyI oxy] - 2- ( 2,(3)-2{3-(4, 6—Hmﬂ@ﬁiyh§ﬁ|n)2=ylamino)-1-p&pﬁlnﬁy]&-ﬁlabﬂ%ﬁﬂwni{&
enzaze - .

()-3- oxgas F@F*ﬁl 5}&‘3} henzngpm?‘;'aﬁéfr?ﬁ’tdhyl ) am no) ] - 1- propyl oxy] - 2-[ 4-

(trifluoronethyl )(bb&i%f(‘ﬂ.itm kmhfdfo-éﬂfmwzw}n-thhﬂ}oMmmbpyhkmmabm ic

aci d; 0X0-2,3,4,5- tetrﬁlﬁ)d#':f’ll‘?)ﬁooeﬁﬁa&%lx(e@y é&eﬂé gcug yl'am no) -

-propyloxyl 2-(2,2,2-tritl uoroe
t et rahydr o-1H- 2- KT aseepilaN- @Yzﬁ'éé‘t? ¥R {terr-butylacetyl)amino}-1-propyloxy}-2-(4-

tnﬂuoromethylbenzyl) -2,3,4,5-tetrahydro-1H-2-benzazepine-4-acetic acid;
35 (£)-3-0x0-8-[3-[N-(pyridin-2-yl)-N-(isobutoxycarbonyl)amino]- 1-propyloxy}-2-(4-
triﬂuoromethylbenzyl)-2,3,4,5-tetrahydro-IH-Z-benzazepine-4-acetic acid;

-9.



(R) - 3- oxo- 8- 3;%r|din2ylam'no) 1

- propy! oxy}¥ 2-trifluoroethyl)-2,3,4,5- 10 t et r ahREF/ES97/18001

H 2- benzazepi ne- 4-aceti c acid;

(S)-8-[3-(4-nethy (SDWQMI-BQBQ(pymdaﬂFQWdh)mno)- -propyloxy}-2-(4-trifluoromethylbenzyl)- ;
| - propyl oxy] 0, 2,3,4,5-tetrahydro- 1
H 2- benzazep?%éﬁztgg%lg?‘%kﬁ{ %b%l&a{ep%gélﬁgmgd (S)-3-0x%0-8-[3-(1

, 4,5, 6-t et r ahydr off3renoch-[3- (ﬁrmﬁlm}ny)udm%—mmwy) bpydpyRXy142-(2,2,2-trifluoroethyl)-

(t rifluor 0m3§BM'&@@A’IM#&&%%e&aépingwa%mcd{cﬁ' 1 H-2-benzazepi ne- 4- acetl c
acid; 15

(S) - 3- 0xO? 2- ( 2- phEFreetyid)Nepyridip gy HimethyJamin hbpropylordd [4oxy] - 2, 3, 4, 5-
tetrahydro- @rifthoforR@RAMDERIIINES 45-@&@5 &o-@Hlﬂbenzazep1ne-4-acetxc acid;

(S)-8-[2-[6- (rrethag(%m no yrld

1- et hoxy] - 3- oxo- 2% T(B¥r ?y?“g o -Iepropyloxy]-2-(3, %-H%f’?ﬂﬂﬂ‘?eéhyl)12345-

H 2- benzazepteﬁﬂrydroam-mb@nﬂﬁdpdle-ll-acetlc acid;

R

(S)-8- [210 [GE(IMtwlIé-mbnnr)impmedi—mﬂsgcﬁq 1- et hoxy] - 3- oxo- 2- [ 4-

trifl t hyl | d i ne- 4- acet |
(L voromet o) Rl b e AU ERNEL Brpdol - BRZOZeP LR e ©
Preferred co%éérméahwmtllhi-%—bmamnmﬁracmmmde 25

(S)-3-ox0-8-[3- (POS?]BfoB'SZ[?:Xh amst@aan}a@ﬁﬁnmhewml%oﬁg?og%o{}r] iffsuoroethyl) -2,

3,4, 5- benzazeplne-4-ace

(S)-8-[2-] 6- ILF&O }%51)255&2?3‘#1 ?Ttegag,)fd}'o-!_H—Z-benzazepme -4-acetic acid;

- et hoxy] 13- OXO 2- ((92 Bha—zt(ﬂlpﬁédywt%tSIEBLQ)yndm-Z-ylammo)- -propyloxy] 2,34, 5. _
2,3,4,5-tet r dr 59- enzaz%pl ne- 4: dacet ic acid; and i
(S)-8-[3- (4 yﬁ° \}f‘? F’hza?Piﬂe' AR 21

1- pr opyl oxy] - 3- ox@)-2-{2-2-anhytlarhifub)ppridie 2 tyjiH -eth@ 1-3-0x8-232-4hényletityl)ad)y/4l5.0-

1H 2- benzazetggrgheal% I%E%L&a?eglngm-ac tic acid®’ @ Pharmaceutically acceptable salt

t her eof . [n cases erelh the conpounds of this invention may
have one or nore EhPilEi6-(methylanine)pyridin-gryllelsethenyddiokp-8e(2.22Hrifludrpatiyi)-i on

i ncl udespoeacty wBistig d}@ﬂH@S‘éﬂz&eﬁﬁm&Bﬂﬂ azﬁ’el 4l may be synthesized and
resol ved by conventlona the present 35

€s. di ng
invention, the (SprEofd- gﬂﬁ'@‘tl?'ﬁﬂ")al’“‘{“h% Yﬂdr??h‘?"é(] ?10)‘0 -@dfrpounds is preferred.
In cases in mwhmmemdezmﬁteumiwm%nﬁeépmr& &cfidd; doubl e bonds,

bot h ‘ tha cis nd trans (E) isoners are W|th|nthe scope of this
i nvention. TH& pﬁﬂgﬁ "1’1%] %‘P’aé‘f??ta B2 shiherest
- 10- WO FBéfedddédmpounds of this invention include:

s moarng, o 4N ST F R E bR A R R IR

occurrence. tetrah)'dro-lH-Z-benzazepdneé-apﬂmlaalded in this invention are prodrugs of

the compounds of (sl e bidiopyridin .y TIOBH98s 382883 IALERR. D anY

covalently bonde carriers ease 't ent
accordi ng tc?-’f-‘b?‘r‘ﬁﬁ'lag}’d(“l’)‘ i2nbepragepinerfracetic poidigndt her aspect of this i nventl on
are novel (§y9g- (ﬂgﬁethy}ﬁyrfcfh @?ﬁnﬁlo‘;q ﬂr&B(ﬁd )EFFQUO% 8522 B-diftGorHugRT at i on

of for méba (2[9,4 g ?erglpl?ydn o—?H—Z—benzazepme-4-a<%¥1tr:rgc1

or a pharmaceutically acceptable salt thereof,
In cases wherein the compounds of this invention may have one or more chiral
"genters, unless specified, this invention includes each unique nonracemic compound which
may be synthesized and resotved by conventional techniques. According to the present
35  invention, the (S) co.nfiguratfon of the formula (I) compounds is preferred.
In cases in which compounds have unsaturated carbon-carbon double bonds, both
the cis (Z) and trans (E) isomers are within the scope of this invention. The meahing of any

-10-



10 wher ei n: Rlerr] is Rerr], or A—C[err al k
A Clerr] aM @M% g err] al kynyl A- C[ err] oxoal kenyl , PCT/US97/18 01

A-( err]oxoal kynyl, A-Clerr]am noal C;[ferr] am noal kenyl , _
A-Clerr]am nﬂ!i’F‘k‘&‘W Rt any mne oqspIEnsH &IW‘%}P@I&’E@ itemeghingy oxamy otftee substittrings /

conbi nati on @Ea@ﬁgea%ymeeo&ﬁn&@rr] or R[err] Ais H,
C err]cycl oal kyl, IS -

errl, .
_COCR [err]Rlerr] Aﬁ_%ac%jdﬁfl H‘rtP]]s mvcg(%)amodmgssif @e,ﬂqmppynds 0 d@Ryeption. .
- PO OR ) [ er r Prodrubdére cOﬁs1defbHrtcﬁEd)ziny|covalent]y bonded carriers %A&h réféast idapprdent 1y is

I-Q[%i’?] _ :\IS% ? ent %a%qcc &R[oefpﬁtﬁ? 8? ng v©) ’II;NF%’ ig a[‘:ot&llasc%(%k@ndrmp@t@n ags;

: novel prodrugs, Rﬂ:eh iate als® uhbrn'iediams in-thiprepardtion-oERrmulil) Rbfpduhds,
-NJ err], C{’:‘{fg’r‘il%fgﬂe”] S(OJ[err]-, -CJerr]R, -CONR [err],
y

A—C[err]alk rr]oxoal kyl -, A-Cferr]al kenyl-, A-Cferr]al kynyl -,
A-J err]al kyl oxy-, A-Cerr]alkylamno- or A-(err]alkyl-S(Or-;
Rerr] is R, -QOR, -(OQNR[err], -(O@, -S(Oferr]R, or
-S(OJferr]NR 2; 25 R°—o0 R ex(] N
[err] WO 98/ 14192 o
PCT/ US97/ 18001 [err]
CO,C, calkyl an
10
wherein:

R1is R7, or A-Cg.4alkyl, A-Cy.galkenyl, A-Cy._galkynyl, A-C3_4oxoalkenyl,
A-C3.4oxoalkynyl, A-C;_gaminoalkyl, A-C3_gaminoalkenyl, A-C3_gaminoalkynyl,
15 optionally substituted by any accessible combination of one or more of R10 or R7;
A is H, C3.¢cycloalkyl, Het or Ar;
R7 is -CORS, -COCR"2RY, -C(S)RS, -5(0)mOR!, -S(O)mNR'R", -PO(ORY),
-PO(OR)32, -NO», or tetrazolyl;
, _' each R® independently is -OR', -NR'R", -NR'SO2K', -NR'OR’, or -OCR'2CO(O)R";
20 R is -OR!, -CN, -S(O)R', -S(O)mNR'2, -C(O)R, C(O)NR'3, or -CO9R’;
R10is H, halo, -OR!1, -CN, -NR'R!!, -NO,, -CF3, CF3S(O);-, -COR’, -CONR',
A-Cp.salkyl-, A-Cj.goxoalkyl-, A-Cy_galkenyl-, A-Cy_galkynyl-, A-Cg.galkyloxy-,
A-Cyp.galkylamino- or A-Co.galkyl-S(O),-;
R jsR', -C(O)R', -C(O)NR'2, -C(O)OR!, -S(O)mR’, or -S(O)mNR'2;
25 '
R2 s

W—

i 'l" R e |
JI )—H I )—W—
r A N R N

<€
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Wis -(CHR[err])[err]-U (CHRerr])b-; 10 Uis absent or CQ

- CRlerr], e@4pz]), S(Oferr], O NRerr], CR err]OR errPCTUS7/18001
CRlerr](ORerr])CR,err], CRlerr]CRlerr](ORerr]), C(O)CR[err]
CRlerr] (O, CONRfeRy}? erLLCQ (O, [OOWLLS) O o(S), ,
C(S)NR[err], NR[err] ) r] NR err]S( O rr] N:N
NR[err]NR[err], N NR[err] CR[er%]“Jﬁger err] G OCR[err]
CC or CRerr]=CRlerr]; fis NR[err] S or

Rlerr] is H, C[err]al kyI, Het - C[err]al kyI C[err]cycloa kyl - C[err]al kyl or
Ar-Clerr]al kyl; Rlerr] is Rerr], -CCORerr],

irS H, C[err]alkyl, Het C[err]alkyl

or d err]al kyl

-C(OORerr]; - Rerr]
Cerr]cycloal kyl-Clerr]alkyl, Ar- (e
substituted by one to three, groups chosgs aI ogen, CN, NR[err],
20

ORlerr], SR err], err]Rerr], n Wr-1=-]—)[err]

Rlerr] is H (err yl Jlor Ar-Clerr] R[err] is H,
C err]6al kyl, Ar- rr kyl, Het-Ce C[err]cyloal kyl - err]al kyl
or (CH err rr]CQer’r]R[err] Rlerr] and R err]
are independently selected fromH, Clerr]alkyl, Ar-Clerr]alkyl, Het-Clerr]
al kyl, or (Jerr]cycloal kyl-Cferr]al kyl, halogen, CF[err], ORerr],

S(O[err]Rerr], CCR[err(c])) N err], N(Rerr])bgrr],

-12-. VO 9@1 14192

PCT/ US97/ 18001 NR[err])[err] CHerr]N(Rerr])[err], or Rerr
and Rlerr] are joi t oY ERYo—FWrmra fjveN éd—

aromati c or non- afomat cc bocycl ic or he eroc clic ring, optionally

substltut ed by up to Ql ,-Q*three substltu@%ﬁo osen from hal ogen,
CFlerr], 3 err] alkyl, Cﬁ[err] S(O[err]Rerr], CORerr] CderrpR err],
OH, NOJ err], N(R[err])[err] CO(NR[err])[err] and

CH[err]N(R[err])[errh OrNFﬁEI.BWE‘-EI@ﬂJ._Qxy 5 Qerr], qerr],
Qerr] and err] ?fe\‘l]‘n'dependeﬁtly N or C-RY, provided that no nore than

W is -(CHR8),-U- (CHR8)p-;

.10 ,  Uis absent or CO, CRE;, C(=CR8)), S(O)y, O, NR8, CREORE, CRE(ORK)CRS,,
CR&,CRE(ORK), C(O)CRE,, CRE,C(0), CONRI, NRICO, 0C(0), C(0)0, C(S)0, 0C(S),
C(S)NRE, NREC(S), S(O),NRE, NRES(O), N=N, NRENRE, NRECRS,, CR&,NRE, CR8,0,
OCRg,, C=C or CR8=CRS;

GisNRS, SorQ; ™
15 R8is H, C1_63.lkyl, Het-Cyp_galkyl, C3.7cycloalkyl-Cy_galkyl or Ar-Cq_galkyl;
Rk is R, -C(O)RS, or -C(O)ORF;
Riisis H, Ci.6alkyl, Het-Cp_galkyl, C3.7cycloalkyl-Cg_galkyl, Ar- Co.galkyl, or
Cj.¢alkyl substituted by one to three groups chosen from halogen, CN, NR&,, ORS, SR,
CO,RE, and CON(R8)5;

20 . Rfis H, C;_galkyl or Ar-Cq_galkyl;

i R€is H, Cy_galkyl, Ar-Cy.galkyl, Het-Cy_galkyl, C3-7cycloalkyl-Cq galkyl, or
(CHz)kCOZRg

R and RS are independently selected from H, Cy_galkyl, Ar-Cg_galkyl, Het-Cq_
galkyl, or C3.gcycloalkyl-Co_galkyl, halogen, CF3, ORY, S(O)Rf, COR, NO,, NRf),,

-12 -



Qerr], Qerr], qerr] and Qerr] is N R is H,

Clerr]al kyWOoR/4t2err] al kyl or Cerr]cycloal kyl -C[err]al kyl ] PCT/US97/18001
R'is R, -COR or -COOR ; R'' is H, C[err]alkyl
Ar-Clerr]al ky(IQ(NIRéXz CHNRPa) deyRb and RE Glegoinddaygeitimatodptm Efige bi sax k‘lyinberﬂd) ,
hal ogen, ’aroﬂ\%h@%on- %rﬁ% kfcrafdo% ?E '6)] ete%[:ﬁ,r xrxr]g:, o&glglw Jub IE]:J 1)[ err],

NR[ err er H,
ﬁgl( oR[ CR][ )e£ tipree Slssqtmmq chosegifrom hak{gem, Cr4akyl ORY SR, C@R‘fe F OH

Crlerr] S(O[ fN(B% gQCﬁNR})g ) or methyleft¥diox R[ err], or ([ er r]al kyl
optlonall%subs |tu1 b | 0 2r1 err| -NR[ err]

-NJerr], and Qﬁ g ’é))i‘ERSP epily NongHRY, @mq@fl ﬂ]at no m@mwe
-CC]\IR[err] % ,Q2,Q3andQ4isN; ais 0, 1 or 2; 15 bi s0,1 or2;

K i 1 1 2; i I 2;
512 %, %5 adtisH Creaol, ArGe'ael & Crgtiptonlkyi-Coalrls ' P50 o 10

or a phar maceut i cai"lxyRacm(e)pRabL@(osaRt thereof

Representative of g '@ Shil RAEL G skl seOY SPEL QR Rl B b O no:

() - 3- 0x0-18- [ halogsm; CHB.rORZf §0CRINGORT, mzoumfmgzocmfaz CHNRDy;ahydro-1 H 2- 25
benzazepi ne- 4- acetgt 1?4361 RS, -SRB -NR8RkE CF CF S(%) %o R, -CORE
r| d| - ax 32 %

()-8-[3-(4- amw am no) gropylox et rahydr o-
1H 2- benzazep¥ Rég: ex Gt- éalkyl optionally,yu Hitgprhp u@RBaW%ﬁ ﬁh‘c@ﬁiggbl -NO0gal t

t her eof . -CE 'S(O)r': -CO pag y@(t)Rg&thﬁq"Rggspect of this invention are novel
i nter nedi at es o% faormula (111): 30 [err]

-13 - Wo2adgP1ler gy

PCT/ US97/138001 bis 0, 1o0r2; - Rerr] is Rerr], or AAC[err]al kyI

ﬁ-C[er] al kenyl , kCLQ:‘C% (aezl kynyl, A-C[err]oxoal kenyl
- ([ err] oxoal kynyl fr]am noal kyl, A-C34am noal kenyl ,
A- ([ err] am noal kymyls,! or 2; opti onal I y substituted by any accessi bl e
conbi nati on of ong ;0 Rhe of Rlerr] or Rerr];
sis0,1or2;
20 nisQor1; an_d
visQorl;
or a pharmaceutically acceptable salt thereof.
Representative of the novel prodrugs of this invention are the following:
methyl (£)-3-0xo-8-[3-(pyridin-2-ylamino)-1-propyloxy]-2,3,4,5-tetrahydro-1H-2-
25  benzazepine-4-acetate; and
ethyl (%)-8-[3-(4-aminopyridin-2-ylamino)-1-propyloxy}-3-oxo-2,3,4,5-tetrahydro-
1H-2-benzazepine-4-acetate; :
or a pharmaceutically acceptable salt thereof.
In yet another aspect of this invention are novel intermediates of formula (III):

30

O-

| q'
12N+ __NR—CRy—W —0 N

e

v o
' 0
: Qi ..

Nt

CO,C, calkyl am
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is H derr]cycloal kyl, Het or Ar; 5 Rlerr] is -CORerr],
-COCR [ er YVR[SBMP,Z C(S)R[err], -S(Of[err] OR, -S(O)[err]NI?tF%l‘fUS”R&(M]R’)
-POQ(OR )[err], -qurrl, or tetrazolyl;, each R8
independently i s ROR R, -oNR-CY._4allkyNR-Selyslkany RA-Co MRYOR, A-Of40xXIRNIFCA O R ;

(I?E er E]q ie?r ] SX;-C3-Z%alk9r§(l,Q-E%4hm§x§%1gM ?r@s 4a|,_,|mL% J())yl A’&[‘é‘mﬁ Oa%ﬂg{,NR [err],
-NR Rlerr], ohN@nally jubstit@ed by @ aecesisle G)ymbinatio@of enercr Riore of BB REFr], 10

A- | kyl -, A- | k |-, A | k | -,
A Glorr] aL iyl oy ik o3 ‘H“&‘Egéin]ﬁo-e?ﬁ W g delam

R1is R3 -C(ORR’ lSQQﬁ)’N@Q -C(éz SKO)mORY SfPRNRRs PHEOBMR 2;

\é\/olscéfglr—er][erpdaj’Re) rNdé—o,(tgglr%& e:]r)[err]NR[ Uis absent or
CRlerr] (OR[ err ] ) %#%‘%defsndééfyéf r(%’%:Rﬁ‘-ﬂlf"]’ (@aﬁéﬁ ]C‘%[R @O&EF&ZLP(O)R

g(R[SﬁerN rR][ g( % A rI’m"C(JOR' NBIgIem(d))gD mg'],a:@)@ CE@NRY N:
NR[err]NR[err], N 1h PE&‘P'}‘) '(@Q%'é?ﬁ%%%gh Noitg%%blfg(gg &6 %Q[Re%r] C

[err] C od0 CRPe@qs $aliGR], ArC{-goxoalkyl-, A-Cy_galkenyl-, A-Rp galkynyil-s AKCo.daligtox)al kyl ,
Het-Clerr]al V.G 10 r]aIkyI or Ar-Clerr]alkyl;

Rlerr] is R[géﬁ(’aﬂw OQA?J)EMM O OR[err]; 20 Rlerr] is is H,
Cerr]al kyl, Het - &brR alfkOIR, -CIONRRELDER' kﬁ(O)GPelor]Sé@)ﬁWRz Ar -
Clerr]alkyl, or wis-(CER Ulgimyg substituted by one to three groups
chosen from hal ogen, |Rlerr],

and CON(R[ err]) [ ey absentorC CRLZ Cl= RgZR%é(P)k] %RQ-ICR@BF quél(C%lf)CBF
Ar - C er r 1l kKZRg,CRE(ORK), C(O)CRE,, CReGE®) ¢ONRI, RRId0, Gd(©y, rd(omld:(SJ@UdS)ar e

ndeperdent | O, (s, OIS 1@%®@?€W§§P%&%&r‘£ﬁ£ﬁ%ﬁ%ﬂ°

qerr]cycloaDWIgZCFaG]caIQ&gk:SRg R'is R, -CCOR or
O OR
BT REer], - SH?‘ 6“8‘[&&”"‘1‘: ﬁalgﬂlée]f ‘](}gﬁé?ﬁ[ éqﬂalky'&ﬁ G )
COR[ err] pr-GP)Q@R%al kyl optional |y substituted by hal o,

e e g ikl
bis 0, or 2C] 6alky1 substituted by one {p thige grogps chosep frgm halogen, CN, NR&p, ORS; SRS 0, 1r

2, 35 or acCphgrs, rmceoumap y accept abl e salt thereof.

Abbr evi ati ons and B ?ﬁ in the peptide and chem cal arts
are * used h8r 'é 6318@055\;'*6%) 6f’ﬂ'iﬂé]dcorrpounds of this invention. In
general, the ami nQ 1 93, @3 and Q% are independently N or C-RY, provided that no more than one of

-14- QURBB 1R .

PCT/ USQ?% 180 reviations follow the | UPAC-1 UB Joi nt Conmi ssi on
on Bi ochem cal NoReatl &1-aalkylasr-Co-galkyl or @nerycionlkyl-Cosalleyt;. J. Bi ochem, 158,

9 (1984). R"is R, _C(O)ﬁ[@,rck%kjgyl as appl i ed herein nmeans an opt| onal |y
substituted al kyl roup of t arbon_at ons, and_incl udes

met hyl , ethyl, n-B¥ &55}balo;-S&Fr 851 -CNy Iﬁ%ﬁ%‘/‘ 'NC?ZSthfat GF334Qb-+ tCBaREytCORE 5
Cerr] 6al kyl onadlengg 0 \alkpicipticiatly Rebstiniled by h416,PORE, -SR8 CORNINRER " &opent vl
and hexyly angl Nes(o).., -co,RE, -CORE or -CONREy;

ais0,lor2;

bis0,1or2;

‘rk mis 1 or 2; and
s ris0,lor2;
35  or a pharmaceutically acceptable salt thereof.
Abbreviations and symbols commonly used in the peptide and chemical arts are

used herein to describe the compounds of this invention. In general, the amino acid

-14 -



simple ali hat| c | sorrers thereof. Cerr]alkyl and CJerr]al kyl additionall y
i ndi cat es al kyl group need be present (e.g. PCEASP7/}3001
coval ent bond |s pres nt Any Clerr]4al kyl or Clerr]

al kyl, [ er r]2bBiexiatigns f°1q“@h? TURAGIME Poiny Cappraission endiathenticahiigmenslature as /
optional Iy smagdribwms&rw Bbcﬁéw Bgoyaokderr], which may be on any carbon
atomthat resul tsf#élﬁaik}'{ st ‘able structure and is available b

conventional synt cGstein means ap ppiiogally sybstitused alky! gm“PRfiFOr"j are

(N:[eRr r2 ] éa_ll kyIcarbGRatoSR, anﬂi[uﬁtldd]zﬁh&hj'l;‘éth)flml ﬂopqus@fréﬂymnkbdt(%ikéwg?%nd t=Hal¥i.
YR | TN i ity pludes pigii St opeligh ey 1 el and . 1 o

2. simple al&ﬂéghmm@s theb) Creaikyl ind @4 6all@r add&hbdally indiddes that no
Ar, or aryl, | hyl, or phenyl or
napht hyl 31 %BE%%%?SFE%Q%P@{‘?Q{E ?%?eé%{ms"gbs i ent ‘nts, such as those

defi ned above for %n}’k@lua"@éw&u.aﬂkxl C,. 5 alkenyl:[Qgrﬁra]ﬂadnk})dr C1@[0¥Dﬂkﬂ|ﬂ|@>by
C err]al kt hi (bpmg%[l? Gubtksticuftiinih e g1 a@ﬁ gt’ma rbe gﬁ ?rly carbon atom that r?%lts in & » of

heterocycle I ndi cat es an_ option Stlt I"'ve or Si
monocycl i1 r iskble sEkctyre andhis atﬁﬂa'tléﬁy ﬁ‘%ﬂtb@ttoéal Smfbsltﬁltmbmqhwg Ssm’oﬂ@gmmmgorone to
three 20 he@&a&@@. PA1By1 OB SSR), & RMRyisfordf, Ccép aﬂglsﬂl'fcwypgéﬁ N@é‘?{@ﬂg&ﬁ%l

sul fur, mhlch e_a avaj | y convent | ond
synt hesi s. %’t F ebﬁe&&t“g&%ﬂﬂ% aN@‘HQNi (yftr; L or CF3S(Ohewberein disz ol e,

benzopyr an, lﬂehmcﬁ hi ophene furan, imdazole, i ndoI I ne, norpholine,

pi peri di ne, piper role oI| tetrahydropyridine, pyridine,
t hi azol e, ?ﬁah%g%%‘ﬁ}eﬁ ra%alnfﬁg’lp(?l cgfoqw noline, and tetra- and

per hydr 015 qui nol i de, qmwlaas@pphedbtmmemeﬂsphenm nagitied sir phenyt ardapltegli on of up
to three subgfysikeaibs of tottF&@ Eﬁgtttﬁén@sucﬁqg 3085 ehg'%sa%ov for alk%lsesgtlrcga?lgr Zbove

for al kyl that are aval esl s an
within Crufkyk toptlkep. ?hn@kthm@ﬁt NGty OH F,Cl, Brorl Cerr] cycl oal kyl

refers to an opti epalol NersrbBolel itk HHPRAOLNS shtstS¥ FRELLSx @Q@G&

seven carbon atons, which contain up to two unsaturate ar on car bon
bonds. 30  TPPPISic B‘Pg’ %‘F‘F%/?N e-BamRsred hiFyclic ying eantainiye onedy diresout vyl |

cycl open2§l| , hayohtome Blﬁceayﬂrom the group of Mﬁﬂo@é‘hﬁ‘ ISWgen ENCLIFREWRIAY hredB8ie and ch
as

cycl ohept yl at 10 u subs suc
t hose defi neaéq%c}gg O"VG%W Icge'ﬂlﬁB sﬁ‘&*‘%‘%ﬁ@ﬁf’@@f*ﬁﬁyéﬁﬁe beazofyiyl | abl e by
convent i onal bezemiizzale, banmodyemi benaotbiopls:ns,tfadah, dmidagolsyiddoaline, hivgphetigpe of this

i nvention. i 0 et her to
forma five. plg?ndsmex pllge%me' S‘&e?[ oﬁéxn@@&rg@a@#&kd% dwgﬁmec %@gr %cycl ic or
het er ocycl i cthiqphgnes guinrling.gsagriaolinengnd tetraniand periRjdea- igpinaling aRfl oqtinaline.
attached2s t hgn lﬁf hcﬂ:gssflﬂ?é dBRbinAtib ofgl%fig frdel s¥bdhRuefts bh %He?l:mts eI REL €d

het er ocycl e romthose |isted above for Het, or wll be a

p he nyI cyc | ftbodf: f%ﬂ%b%@ﬁfﬁﬁva%%by chemical synthesis and are stable are within
the Y¥3pO 8f thikkfvention.

PCT/ US97/ 18001 be -Dl1=D2- D3:D4
wherein DL - D4 ar é‘7c¥|cgo ag‘éﬁﬁgeﬁt WX?R%PF‘°’J@’%?“%S“ ted c%,b‘ﬁl?’%l ISy St ChthFsR&® provi so
t hat no nor esevérmearbonatanis, Biich mdy centain hp totye ingaruedtet aktoyi-caibbe Borddk.er r |

d
gr t Ei[ ﬁrs:dad?,g Iéa?bggggéygg’gﬁ(g%rﬁe %%{Jé’g{ E;:c‘imﬁgf?é@en&ﬁ;g* spgf;%n¥lhe tertiary
butyl 5 r%lqbawl cpelehexerydangd qyeloh¢psylt Abycemiination obemiplthreashibstithentsEnoc
refers o { Meich as thoseldeRIABN B IV GRS g Gl is dVidbfef S O the

phenyl radical, Cbz refers to th
,conventlonal chemical synthesis and is stable, is within the scope of this invention.

. When Rb and R are joined together to form a five- or six-membered aromatic or
3%  non-aromatic carbocyclic or heterocyclic ring fused to the ring to which RP and RS are
attached, the ring formed will generally be a five- or six-membered heterocycle selected

from those listed above for Het, or will be a phenyl, cyclohexyl or cyclopentyl ring.

-15-



benzyl oxycarbonyl radical, Bn refers to the benzyl radical, Me refers to
met hyl , E(WQe8/&4182t o ethyl, Ac refers to acetyl, Al k PCITGH9%1§081
Cerr]al kyl, Nph refers to 1- or 2-naphthyl and cHex refers to

cycl ohexyl . Hreferabhf Ry adtRy wiH betDl&m#Dﬂ-.Dﬂsﬁherem D1 - D4 areGadeperidentdseCamds ar er.
abbrevi at ed re RIVAP
refers to dle'iﬁ‘hy aﬂrﬁ r8‘p')‘s?€h T "Rorbg‘@i re %‘gﬁ%???&% rgéfab{thenam ne, EDC
refers to 1- i(nﬁMlmbhydlmthtrpil&yffqm)th@gmvhﬂfbeﬁwcm-de hydr ochl ori de.

HOBt refers to r Viddo THE, fef o ydrofuran,
DIEA refers to Certaméra@%% ro ﬂ&% ém nee?ml‘:)IEtAIISl ree%gtrg?mttgmg& Ip

azodi car Boxytagied, Bm@r&teﬂ@rt@uw&xwrbmvh%@hﬁr%@fpﬂwm@e DI AD ref er s to

di i sopropy!|  fRdlyGRdRRYErRnG ra@Ml_: PhebRisto e @enyl radrém@mefeysetb hrne, DMVF

refers to di mathylformamd Tefers, to

d /C
refers to a {samt %Fﬂh?‘&ﬁraéﬁlbgﬁﬁé%ﬁE’I‘?%‘?e"zﬁp?ﬁ‘ﬁag ECI Qb?lﬂ*vg’ﬁése&m E

aci d, DPPA ethyl, Ad Rfegy B awyldmhem kO P 34K Ndh ﬁﬁtsdel & Fhapbth@iratd tHex
benzot ri azol am no) phosphoni um

| ox
hexaf | uor oph%éb%gf%%kﬁlgl ((elg‘e'ngrst% ﬁi}‘&‘?‘z}?‘r uoric acid, TEA refers to 20
triethyli®m ne, THRPertagf reagentsaretabbibvisted baciet DECaefers, to Bl@ﬁlmtek;dc&rbddﬁmﬂeri di ni um

chl orochr ONMBECIAP refers to dxmeth lamn-ar rﬂ iGRPRER e%ergf( &18 ﬁeﬂg l)amai{eeElgéner ally
nd TOf i a

prepared by Teacting npound of
formula (V) :refeesrte]t (3-d1methylamm09r09yl) 3-ethylcarmmenh¥qr@m°}1danﬂoﬁf @fm] toare as

defined in fog d)mf'o)@bédz))maﬂlé FI‘I-ﬁ”%‘fefsQ@ﬁErhﬁ&@rofﬂH&? tDIEﬂ@cl.fers to groups

pr ot ect ed, [ er réy her eafter renoving
any protect |%’@°§PW@&S larpigey Qﬁﬁ@ Eﬁ‘fﬁﬁ W‘lﬁrﬂaﬁl ﬁ?‘%‘f{f’ra’&"xylm’ Ppbméﬁf%@eut ically
accept abise &a fieny@Bosphine, DIAD refettité didoyropfQkddidarbok PERODMESefRfs tb or mul a (1)

g][ ef g; ﬁg?;e ( ¥th£)%%&xtarlxen %N?F rc%r to %1methylfonnam1de,ws regers t(g {\I\Qromosuccn?im?g WPOU nd

WO 98/ 14192 Pd/C refers to a palladium on carbon catdlyat, PPA refers to polyphosphoric acid, DPPA
PCT/ US97/ 18Q0d < to di h . . -
. phenylphosphory! azide, BOP refers to benzotriazol-1-yloxy-tris(dimethyl-
amino)phosphonium hexafluorophosphate, HF refers to hydrofluoric acid, TEA refers to

20  triethylamine, TFA refers to trifluoroacetic acid, PCC refers to pyridinium chlorochromate.
The compounds of formula (I) are generally prepared by reacting a compound of

formula (IV) with a compound of formula (V):
P#

]
HO N
90
CO,C, galkyl R2.11

25 v V)

wherein R! and R2 are as defined in formula (I), with any reactive functional

groups protected, and L1 is OH or halo;
and thereafter removing any protecting groups, and optionally forming a
" pharmaceutically acceptable salt.

30 Suitably, certain compounds of formula (I) are prepared by reacting a compound of

formula (V) with a compound of formula (VI):

- 16-



wherein R[@?P;SI,MBZ’ R', W err], Qerr], Qerr] and Qerr*g?@g%@?(ﬁefi neq

in formul a W th any 5 reactive functional groups p
and thereafter renoving any prgecting groups, aad optionally form ng a
phar maceutical |y aggeptabl ft. Freferably, for formula

(V) conpounds, {er err] and (JQerrjar H ~Wis.C-
%rr]al Kyl orddépd%{f:rfé\llzkng@éitably,

CHerr]-, R is Hand '
the reaction between a gompound of for-méal\ (QV) with a conmpound of
formula (VI) is carried out O, eadlehce ~q@* of diethyl
azodi car boxyl ate and tri phenyl phosphine in an aprotic solvent. .
Additionally, certain &ngounds of formula (1) d¥® prepared by reacting a
conmpound of forrmula (IV) with a conpound of formula (M1): [err]
wherein Rerr], R _R' W, rls r], err] and v are as defined in
formula (1), V\Athwg?ff/‘“R\’/\é’g'gg’céll’\Qgéiﬁ'b[@o 8PS Behia fRsread®s with amp
and t her €af t eactive fiiwiioml groypspraéceal i ng groups, and optionally formng a
pharmaceutical ly @gl salt, . Preferably, for fornula :
(VI'1) conpounds, %%%ﬁg E%H‘O&g5?yepr8f|9fm\§/5r%up§’épﬁ9wglg’ fJo}/m“’g‘“v is 0, R is
H and R' is phaognaceptioally adckptable @lti t abl y, the reacti on between a conpound of
formual (1V) W t hparCRPRLR f r:m!| lAD ~A2snfarfded t).n e
presence of di ethyl e25}19:’)"(;120 :a(?a(y@oxy g’i"{éiy’a ddﬂ?p gr%laﬁﬁggpmlﬁé&ﬂi?ﬁ an
aprotic sol viefig: R'is Hand R" is H, Cicialigb e OXIC 1kl oBuitably, the yeaation tovepaned by
tg‘; general dm{pbﬁ)ﬂﬁog ; ]-fg@&ﬁ]lg gl (PRPhwitia compouncisézlJ ¥6fHita (V1M karried out in the presence
PCT/ US97/ 180?5\%.}%&}'? azodlcar%oxylate and triphenylphosphine in an aprotic solvent.

Additionally, certain compounds of formula (I) are prepared by reacting a

compound of formula (IV) with a compound of formula (VII):

R’ o
HO N: RI \ l
o . NN+ \( (CR'),—W —OH
I
Q' ,.Q°
15 . CO,C, calky! X2
] (Iv) (VID

wherein R1, R, R", W, Q!, Q2, Q3 and v are as defined in formula (I), with any
reactive functional groups protected;

20 and thereafter remsving any protecting groups, and optionally forming a
pharmaceutically acceptable salt.

Preferably, for formula (VII) compounds, Q!, Q2 and Q3 are CH, W is -CHy-CHj-,
vis O, R'is Hand R" is H or C_4alkyl. Suitably, the reaction between a compound of
formual (IV) with a compound of formula (VII) is carried out in the presence of diethyl

25  azodicarboxylate and triphenylphosphine in an aprotic solvent.

¥ Compounds of the formula (I) are prepared by the general methods described in
Schemes I-VIL.
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Schene | ' [err]
10% Pd/ C, VOS850l - ¢c) 1.0 N LiOH, THF, Herr]O then aci BETUSH{ISA.
Compound 1-1, the preparation of which follows the general procedures

outlined in Bondinel |, et al. (VEh&BED0095), is reacted with
2-[ (3- hydroxy-1- propyl )am no~pyridi ne- 10 N-oxide in a Mtsunobu-type
coupling reaction (O gani gHReactions 1992, 42, 335-656;. Synt hesi s
1981, 1-28) wp.affard A<g’ '?h reaction is mediated by the conpl ex forned
bet ween di et hyl dif car Bpx I ate anda tri phenyl phosphi ne, and is conducted
In an aprotic
1 CO,CH,
?; q CH,
| o) —
x
5 CO,CH;
H * CH,
N O N .
I . o) —
X
3 CO,CH,
CH,
N
- <
l o} -
™

COH

5  a) 2-[(3-hydroxy-1-propyl)aminolpyridine-N-oxide, DEAD, (Ph)3P, DMF; b) cyclohexene,
10% Pd/C, 2-propanol; c) 1.0 N LiOH, THF, H,O, then acidification. ’

Compound I-1, the preparation of which follows the general procedures outlined in

Bondinell, et al. (WO 93/00095), is reacted with 2-[(3-hydroxy-1-propyl)amino}pyridine-

10 N-oxide in a Mitsunobu-type coupling reaction (Organic Reactions 1992, 42, 335-656;
- Synthesis 1981, 1-28) to afford I-2. The reaction is mediated by the complex formed
'-’between diethyl azodicarboxylate and triphenylphosphine, and is conducted in an aprotic

salvent, for instance THF, CH2C12, or DMF. The pyridine-N-oxide moiety of I-2 is

reduced to the correspondmg pyridine I-3 under transfer hydrogenation conditions using a
15 palladium catalyst, preferably palladium metal on activated carbon, in an inert solvent, for

instance methanol, ethanol, or 2-propanol. Cyclohexene, 1,4-cyclohexadiene, formic acid,

-18-



sol vent, f‘?a kpilt ance THF, CH er] CI [err] 2, or DMF. The pyridine- N oxide
moi ety of YOI reduced to the corresponding pyri di nRCT/DSHA800,
transfer hydrogenation conditions using a 15 pal | adi-um cat al yst,

preferabl y p&tdsali efforpi andotchaspoipeivse fasmats onaminpniam formate; arsgbwmnnly for -

instance net hedal the®y MBI tranSfer réagehQR 8iidlype EMEAAHE X B Enettyl éstErYd? II-Qh? xadi e\r/l\g

formcacrdhdl d b
98/ 14192 ydrolyzed using aqueous base, for example, LiOH in aqueous THF or NaOH i 1n aqueous

PCT/ US97/ 1806thanol or ethaod] asdithe sntafnediare mmowxdsartsymlﬁ& Wit 25u5hbleRdi@r Nat e

?;agm n: ynmt o EﬂFaEpee 2 8rr lggppoa%?}{d %garw'ﬁwm@gfl ef;ﬁgﬂXt?vre]‘%gﬁxg 1rgtér?nre]: Iat%r
hydr ol yzed usﬁrbfgtymbam brcisadgted, ifrdesived ngylacarbbiyite rszm af ghecfese carbbiylieracitlaCH i n
aqueous - tpp%gﬁl:l b?'ﬁleﬂltoﬁéwoai-gnOMQO h%'see clafrlfc?lrm t e carboxylate salt is

acidified wrtha tab nstance or HCl, to afford the
carboxylic acid | Campandeeffamulaeflmay s hemrmareédwattmate methodximbwnyd ate salt

can be’ i Sl 2l il P8 i ror karf EHEY i SPo bl o BSmLLRE STROYY | ©

acid F be pr epar ed in the
art. ormed by feﬁﬁﬁ*aéﬂmécow grayp pfip formplp lrﬁﬂaerm éeorm@upci wihe 84 by

a![ Ler ni'it ekn'eédftqﬂf &?&mwrmﬁgaa dlsplaceatilé1§i'§@p §L@h|ak Q@hlbfb Eljaﬁro%l: fodo Eﬁﬁlg ¢ t 4 the
et her |inkage, of. farmnm f or med cting the
al cohol gr ogghedrf°‘é’“?%feﬁiﬂ°§ '213"%8 ng‘ﬁlé’y%‘ aé‘gﬂ ﬁ%‘b%'?? Hpdily aapqrqnérqqlose skilled in
conpound conthaami ng a di spl aceabl e group, such as a chloro, bronp or iodo

group. O her et her-form ng reactions can be enpl oyed and shoul d be
readily apparent to those skilled in the art.

-19-
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PCT/ US97/ ¥808%/14192 . [err]
Scheme 11
H
HO N
a
o D ——— ]
; CO,CH,
O- Boc
| + | /H
/N N\/\/O N
| o} —_—
™
2 CO,CH,
o ~)-
+ CF
/N \/\/O N 3
| e}
\ -
3 CO,CH,
Boc /\O
CF
/N N\/\/O N 3
] o)
™
¥ 4 CC)ZCH3
7o - /\Q\
- CF,
/N N\/\/O N 3
| 0
™
5 COH
H /"'@\
CF
3 /N N\/\/O N 3
e | O
&'\
. CO,H
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PCT/ US97/ M08%/14192 a) PCT/US97/18001
2- [ N (3- hydroxy-1-propyl)-N-(tert-butoxycarbonyl)am no] pyri di ne- N-oxi de,
DEAD, L)PR(NB B-hyldhdxy - Ibpropyil}-NIOe r1-bhtdxy dak bonghamiad pydidicsaXydxide; DRADe, DMVF; <

c) cycl ohexe 0 —_— . _.2-Pro | : 1..0 ; OH:

H)Cl/ é | oxane; &%)31’;’1)&6%’ b) L 'HMBé’gé‘ﬁ%Bﬁﬂﬂgtﬁﬁ-gi'{zyg%’%rﬂgﬁemggﬁg%‘Feix%ﬂee o] ﬁ?%r’l Schene

|, is react eBd/@ 2-proparfoly-d) 3.0 N NaOH, MeOH; ) HCl/dioxane;

hydr oxy- 1- propyl )-N-(tert-but oxycarbonyl )am no pyridine-N-oxide in a

M t sunobu-t ype =
5 Compound II-1, prepared as described in Scheme ], is reacted with 2-[N-(3-

hydroxy-1-propyl)-N-(tert-butoxycarbonyl)amino pyridine-N-oxide in a Mitsunobu-type
coupling reaction as described in detail in Scheme I. The resulting product, II-2, can be
alkylated at position 2 (benzazepine numbering) under standard alkylation conditions well-
known to those of skill in the art. For example, II-2 can be treated with a base, such as

10  sodium hydride, LDA, or lithium hexamethyldisilazide, in an appropriate solvent, usually
THF, DMF, DME, or mixtures thereof, to effect deprotonation of the amide N-H.
Treatment of the resulting anionic species with an appropriate electrophile, such as an alky]
or benzyl halide, results in N-alkylation to afford the product, for example II-3. The N-
oxide of II-3 can be reduced as described in Scheme I to afford II-4, which can be

15  saponified to II-5 as described in Scheme I. Deprotection of I1-5 to afford II-6 is .
accomplished under standard acidic conditions as described in Greene, "Protective Groups
in Organic Synthesis" (published by Wiley-Interscience). Such conditions are well-known
to those of skill in the art. Alternatively, conversion of II-3 to II-6 can be accomplished by
an alternate sequence, for example initial Boc deprotection of II-3, followed by reduction

20  of the N-oxide, and finally saponification.
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coupling reaction as described in detail in Schene |I. The resulting

product, | WwW@9s/14292 be -al kyl ated at position 2 (benzazepormgomsddleri ng)
under standard al kyl ati on conditions well - known to those of skill in
the art. For example, I1-2 can be treaig?&é%ih a base, such as 10 sodium
hydride, LDA, or I|ithium hexanethyldi siTazrde, in an appropriate solvent,
usual l'y THF, DMF, DVME, or m xtures thereof, to effect deprotonation
of the am de N-H. Tpeatnent of the resulting anionic species with an

appropri ate €@ eN such as an_ al kyl or benzyl halide, results

in Nalkylation { & pro —f or exanple I1-3. The N oxi de
of 11-3 can be re® described in Schene | to afford I1-4, which can
be 15 saponified to cribed in Schene |I. Deprotection of 11-5,
to afford I1-6 is 1 acconpli €hed under standard acidic conditions as
described in Greene, "Protective G oups in Organi ¢ Synt hesi s"
(published by Wley-Interscience). Such conditions are welt-known to
t hose of skill i(l)n'thHe art. AIternativeI)(_, conversion of Il-3 to I1-6 can be
acconpl i shed by y+ an . altgrnate s nce, for exanple initial Boc
deprotection '\1 -Sl\f\f/ol\I\dV\e eduction 20 of ®bhe N-oxide, and
finally saponilficdtion. O
-21 - WO 14192
PCT/ US97/ 18001 2 CO,CH,
O0- CH
e A
7 \/\/O N c
| ' o —
A
3 CO,CH,
?Ha /CHS
/N N _~_PC N ]
} \ I O ——
CO,CH,
?Ha /CHS
/N N\/\/o N
| 0
X"
5 CO,H

5 .a) 2-[(3-hydroxy-1-propyl)amino}pyridine-N-oxide, DEAD, (Ph)3P, DMF; b) LIHMDS,
r
'(\EH3I, DMF; c) cyclohexene, 10% Pd/C, 2-propanol; d) 1.0 N NaOH, MeOH, then

acidification.
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Schéne [ 11 &err
B 98/14192 . PCT/US97/18001

Compou‘nd II1-2, prepared as described in Scheme I, can be alkylated
simultaneously at both position 2 (benzazepine numbering) and on the nitrogen attached to
the pyridine ring under standard alkylation conditions well-known to those of skill in the
art. For example, III-2 can be treated with at least 2 molar equivalents of a base, such as

5  sodium hydride, LDA, or lithium hexamethyldisilazide, in an appropriate solvent, usually
THF, DMF, DME, or mixtures thereof, to effect deprotonation. Treatment of the resulting
anionic species with an excess of an appropriate electrophile, such as an alkyl or benzyl
halide, results in bis-alkylation to afford the product, for example III-3. Conversion of III-
3 to ITX-S follows the methods described in Schemes I and IL.

vr""'.
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5 a) 2-[(3-h droxy 1- propyl ) am no] pyri di ne- N- oxi de, DEAD, (Ph)3P, DMF, b)

Li HVDS, C9pa+¥RI . DMF; c) cycl ohexene, 10% Pd/ C, 2- pr op&€I/UsNse10 N
NaCOH, MeOH, then "adi di ficati on. _ -
22 - WO 98/ 14192 Scheme TV

PCT/ US97/ 18001 Compound 111-2, prepared as
described in Schene |, can be al kyl at ed si mul t aneousl y at
bot h p05|t|on azeplne nunberi ng the nitrogen attached to
the pyridine i de 2 Natlv cHTTBH,i ons wel | -known to those
of skill in tfhe N\ _Far “exanpl e, |1Rb-2 can be treated
with at | eastil | ar equi val & pase, such as 5
sodi um hydri de,” LDA, or lithiu 'sthyld|5|la2|de in an appropriate

sol vent, usually 1 THE—T¥RCHDVE, or nixtures thereof, to
ef f ect deprotonation. Treatnent of the resultlng ani oni c
species with an excess of an appropriate electrophile, such as an alkyl or
benzyl hal i de, results | by s-al kylation to afford the
product, for ex I11-3. Cbnver3|o F 3tolll-5
foll ows the Tfiﬁjdéy s I .rd Iq .

CO,CH,

5  a)cyclohexene, 10% Pd/C, 2-propanol; b) HCl/dioxane; c) ters-butylacetyl chloride, Et3N,
CH,Cly; d) 1.0 N NaOH, MeOH, then acidification.

Compound IV-2, prepared from IV-1 by the procedures outlined in Schemes I - I11,
" .'r can be acylated at the nitrogen atom attached to the pyridine ring under standard acylation
10 ‘c‘\pnditions well-known to those of skill in the art. For example, reaction of IV-2 with an
acylating agent, for instance tert-butylacetyl chloride, in the presence of an appropriate acid
scavenger, generally triethylamine, diisopropylethylamine, or pyridine, in a suitable

solvent, oftentimes CH,Cl,, provides IV-3. Many additional methods for acylation of an
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ooy Use7) Yot SEREMS TRV er 1

amine are known, and can be found in standard reference books, such as "Compendium of

Organic Synthetic Methods", Vol. I - VI (published by Wiley-Interscience). Saponification
of IV-3 as described in Schemes I - III affords IV-4.

3 Scheme V
,CH, H CH,
HO N o)
N a p-N 022/ NN N
o) —_— o]
] CO,CH, 2 CO,CH,
CH,
b HN _~_© N c
> 0 —
CO,CH,
H ,CHa
N Ne~© N d
< ° T
NH
4 CO,CH,

10 a) 3-(4-nitrobenzyloxycarbonylamino)-1-propanol, DEAD, (Ph)3P, DMF, CH,Cly; b) Hy,

Pd/C, EtOH; c) 2-methylthio-2-imidazoline hydriodide, (i-Pr)oNEt, dimethylacetamide,
100 °C; d) 1.0 N LiOH, THF, HO, then acidification.

¥

b Compound V-1, prepared as described in Scheme I, is reacted with a protected

15/ version of 3-amino-1-propanol, such as 3-(tert-butoxycarbonylamino)-1-propanol, 3-
(benzyloxycarbonylamino)-1-propanol, or 3-(4-nitrobenzyloxycarbonylamino)-1-propanol,

in a Mitsunobu-type coupling reaction as described in Scheme 1. The resulting compound,

©-25-



5 a) cycl ohexene, 10% Pd/ C, 2-propanol; b) HCO/di oxane; é

tert- butyl&'&%}ll“l%ihl oride, Et3N, CH err]d[err]; d) 1.BCRUREIJ00I\ECOH,
then acidification. Compound 1V-2, prepared fromIV-1 by the
procedur es ouvd2 BeeprofRctSe bR V-3: gls g well-knoangfhoL‘bﬁafaﬁg|nﬁiéx€drtadepio&euon 2
ni trogen at om at ridine.ri under standard ac

condi ti ons weiP<! bﬂ’bs\/ﬁ‘ie Teifcfehg?égﬁ the ‘ﬂcVo'la'ﬁg'taﬂgp'é?i?““%?“"e&ﬁ%‘lyg%t# °cft| on
of V-2 wi th example, the pmjttoaCbzrpgoupgessent id Y2 is repioxatky livelrdgelmiysyd iadhet vl
chloride, in f [ . ac] rally
Cri ot hyl s ndroret SRR eEbaE BRLRR A carcont SPRUADIE chlRAl

sol vent, &ft en@n monﬂa[eesplrv]em ysually| methanoly etlianol, lethyBacetatengr miitiresitepnedf. Het hods

I/\g 92?{'4‘;“9'20 NeSifed®fhe hydrogenolysis can be conducted in the presence of an acid, for exampiRHCl,

PCT/ US97/ 18009 obtain the ggrespondipgammenipm salhef t-&n Reastipn ofnYt3j withsd-methiylhio-2-
reference boqmdaz&%my&%dx@m% fhlsd e Of a base, forGhs@mbe ﬁls&regﬁahymmetmds

Vol. | - VI i shed b aponi ficatjon of V-3
as descri bed ﬁe‘ugﬁ‘t‘?‘f’é‘f?& ch as *’[Féﬂagti(ﬁi Eﬁmre eth}% ‘ge‘amlde Pm"{des V-4, Similar
Scheme V 10  conditions for effecting a related transformation are described in WO 95/32710.

Saponification to afford V-5 is accomplished as described in Scheme 1.

w
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[err] . 10 a)
3_-( 4-nit row&%ﬁ%car bony| am nO) -1-pr 0pan0| . DEAD, ( Ph) [ er IPFE{UWOGI

CHerr]dJ[err]; b) H2, Pd/C, EtCH;, c) 2-methylthio-2-imdazoline

hydri odi de, (i-Pr)2NEt, dinethyl acet anicieme V1 100 C, d) 1.0 N Li OH, THF,~
Herr]O then acidification. Compound V-1, prepared as
described in Scheme |, is,yeacted with a protected 15 ver si on I-Qf

3-am no- 1- pr gpgnol . _sychy/@as 3-(tert-butoxycagbonyl anjyno) - 1- propanol , 3-
(benzyl oxycar bo ' N pr opanola, or B3e -\ﬂ%&ﬁen X Qonyl am no) -

1 -propanol, obu-type coupling reactio Fféd in
Schene |I. The re [ gonmpound,
.25 - ’ CO,CH, o CO,CH,
,H
b HZN\/\/O N c
e O —_
3 CO,CH,
N N o) 4
[ \/\/ N de
| o —
~N
4 CO,CH,
,H
0
NH
5 COH

5  a) 3-(tert-butoxycarbonylamino)-1-propanol, DEAD, (Ph)3P, DMF, THF, b) TFA,
CH;Clp; ¢) 2-bromopyrimidine, NaHCO3, EtOH, reflux; d) Hy, Pd/C, HCl, MeOH; e)
K»>CO3, HpO.

Compound VI-3, prepared from VI-1 by the procedure outlined in Scheme V, is reacted
10 with a 2-halopyrimidine, generally 2-chloropyrimidine or 2-bromopyrimidine, in the
presence of a suitable acid scavenger, usually sodium bicarbonate, triethylamine,
diisopropylethylamine, or pyridine, in a suitable solvent, such as ethanol, DMF, or
‘ '.? dimethylacetamide, to provide VI-4. The pyrimidine ring of VI-4 is reduced to the
’qhorresponding 1,4,5,6-tetrahydropyrimidine ring according to conditions reported for
15  effecting such a transformation (see, for example, WO 95/32710). Thus, VI-4 is subjected
' to hydrogenation in the presence of a palladium catalyst, preferably palladium on activated

carbon, in an appropriate solvent, such as methanol or ethanol. The reaction is usually
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PCT/ US97/ 19@098/14192 V-2, is deprotected to afford V-3. AsPCHUSHEIIBOMNOWN

‘to those of skill in the art, deprotection conditions are selected
based on the dohidifeteld ARr atidic RO 8GOS AhiRktRI RIERENSs HA iA/%e%er'aEpr L
exanpl e, by dr ogenol ysi s

the p-nitro-Chz grqu resent in V-2 is rempved, )
in the FE?fgfé'@ﬁ-cé’ngls ta;saq%ﬁ&!ﬂ“mﬁ la,aalﬁa?tg%@fm@é%ggrqwmaa{wr & ¥ on
charcoal or RKHGD)adaéocharcoal, 5 in an appropriate solvent, usually
met hanol , et hanol, ethyl acetate, or m xtures thereof. If desired,
t he hydrogenol ysis can be conducted in the presence of an acid, for exanple
HO , 5 to obtain the correspondi n§ctmmedl um salt of V-2. Reaction of
V-3 with 2-nethylthio-2- i m dazol i ne hydriodide in the presence of a
base, for instance diisopropyl ethylam ne,F(i:n a sui t abl e sol vent, such
as MeOH, EtCOH, DMF or dingi hyl acet am de, Pr oy

i s V-4. Simlar 10 ==
condi ti ons fdﬂOf tjmgna rel ated transforng ar g descri bed in CF
95/ 32710. Sapoyji fi catipn to afford V-5 SO ab\ destribed”
in Schenme |. 0

“—CO,CH,

1 “—CO,CH,

4 —COCH,

a) NaH, 4-(trifluoromethyl)benzyl bromide, DMF; b) Hy, Pd(OH)o/C, MeOH.
10
Compound VII-1, prepared by the general procedures described in Bondinell, et al,,
PCT application WO 93/00095, published January 7, 1993 and Bondinell, et al., PCT
application WO 94/14776, is reacted with 4~(trifluoromethyl)benzyl bromide in the
presence of a suitable base, generally sodium hydride or lithium bis(trimethylsilyl)amide,
15 in an aprotic solvent, preferably DMF, THF, or mixtures thereof, to afford the bis-alkylated
product VII-2. The 4-(triflucromethyl)benzyl ether of VII-2 can be conveniently removed
by hydrogenolysis to proviiie the phenol VII-3. Methods for hydrogenolysis of benzyl
ethers are well-known to those of skill in the art, and are described in appropriate reference
volumes, for instance in Greene, "Protective Groups in Organic Synthesis" (published by
20  Wiley-Interscience). The phenol of VII-3 is then used to prepare the formula ()
compounds using the methods described in the previous schemes.
Amide coupling reagents as used herein denote reagents which may be used to
. form peptide bonds. Typical coupling methods employ carbodiimides, activated
'hehydrides and esters and acyl halides. Reagents such as EDC, DCC, DPPA, PPA, BOP
25  reagent, HOBt, N-hydroxysuccinimide and oxalyl chloride are typical.
' Coupling methods to form peptide bonds are generally well known to the art. The
methods of peptide synthesis generally set forth by Bodansky et al., THE PRACTICE OF
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PEPTIDE SYNTHESIS, Springer-Verlag, Berlin, 1984, Ali et al. in J. Med. Chem., 29, 984 '
(1986) and J. Med. Chem., 30, 2291 (1987) are generally illustrative of the technique and
are incorporated herein by reference.
Typically, the amine or aniline is coupled via its free amino group to an appropriate
5  carboxylic acid substrate using a suitable carbodiimide coupling agent, such as N,N'
dicyclohexyl carbodiimide (DCC), optionally in the presence of catalysts such as 1-
hydroxybenzotriazole (HOBt) and dimethylamino pyridine (DMAP). Other methods, such
as the formation of activated esters, anhydrides or acid halides, of the free-carboxyl of a
suitably protected acid substrate, and subsequent reaction with the free amine of a suitably
10 protected amine, optionally in the presence of a base, are also suitable. For example, a
protected Boc-amino acid or Cbz-amidino benzoic acid is treated in an, anhydrous solvent,
such as methylene chloride or tetrahydrofuran(THF), in the presence of a base, such as N-
methyl morpholine, DMAP or a trialkylamine, with isobutyl chloroformate to form the
“activated anhydride", which is subsequently reacted with the free amine of a second
15 protected amino acid or aniline.
Useful intermediates for preparing formula (I) compounds in which R2 is a
benzimidazole are disclosed in Nestor et al, J. Med. Chem. 1984, 27, 320. Representative
" methods for preparing benzimidazole compounds useful as intermediates in the present
invention are also common to the art and may be found, for instance, in EP-A 0 381 033.
20 Acid addition salts of the compounds are prepared in a standard manner in a
suitable solvent from the parent compound and an excess of an acid, such as hydrochloric,
hydrobromic, hydrofluoric, sulfuric, phosphoric, acetic, trifluoroacetic, maleic, succinic or
methanesulfonic. Certain of the compounds form inner salts or zwitterions which may be
acceptable. Cationic salts are prepared by treating the parent compound with an excess of
25  an alkaline reagent, such as a hydroxide, carbonate or alkoxide, containing the appropriate
cation; or with an appropriate organic amine. Cations such as Li*, Nat, K+, Ca*+, Mg++
and NHy* are specific examples of cations present in pharmaceutically acceptable salts,
This invention also provides a pharmaceutical composition which comprises a
compound according to formula (I) and a pharmaceutically acceptable carrier.
30  Accordingly, the compounds of formula (I) may be used in the manufacture of a
medicament. Pharmaceutical compositions of the compounds of formula (I) prepared as
. hereinbefore described may be formulated as solutions or lyophilized powders for
parenteral administration. Powders may be reconstituted by addition of a suitable diluent
:ar.'other pharmaceutically acceptable carrier prior to use. The liquid formulation may be a
35 buffered, isotonic, aqueous solution. Examples of suitable diluents are normal isotonic
saline solution, standard 5% dextrose in water or buffered sodium or ammonium acetate

solution. Such formulation is especially suitable for parenteral administration, but may also
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5 a) 3-(tert-butoxycarbonyl am no)-1-propanol, DEAD, (Ph)3 THF;, b)
TFA, (W@HP’ 12 C [err]; c¢) 2-bronopyrim dine, NaHCCIerr]PdTE?%z(lsqﬂéflux

d) Herr], Pd/C, HO, MOH e) Klerr]CJerr], Eerr]
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pyri di ne, i rcigat&ui tabl e solvent, such as ethanol, DW, or

di met hyl gcet am de rovide VIi-4, Th m di of i:4 is reduced
to the 3 corr eé hdhese ﬁor@%nqsé?ar %ﬁfﬁ%%@‘ﬂ#a&}’eﬁg% P‘?‘?Barﬁ@é'(ﬁr ding to
condi tions respdsidreat shmp fdrvral adthingsobtiong Pharataceutitaliyraséepabiatsolator(igeid, f or

exanpl e, WO 9p/3 éﬁge addOt ’6111}41%8 or s?abﬁ %)ihgﬁ&g%os tllon dprtté)fat'#% Cyggﬂl?a[tﬁ)ﬁ) Gein the

presence of a pa I um ca era
carbon, in ahe eqmposiion. ascéxds;emmnucluds,mmhalsctm ¢edgierh swfateedihiidpate, terfilabba,

reaction is y3ualilif stearate or stearic acid, talc, pectin, acacia, agar or gelatin. Liquid carriefs 2/ -
WO 98/ 14192

PCT/ US97)01 g gndlude syrup, peap @il calivg oilrakine aad waier Therrairier sayalseiaeluds bn of a

mneral aci dugihiaéd @ﬁzaéé%atérfal SRR GS ?&&e)‘yl monostea%t@&eglﬁiaiy@mswaraé disne@bt @i ned

foll owi ng basificati filtered reaction mxt w th
Kl err] ng er r\}ln Ha)q,{[’ﬁ}era]'n@unt of sajid carrier varies but, preferably, thlll be between about 20

Scheme VI tgtorapout 1 g per dosage unit. The pharmaceutical preparations are made following the
conventional techniques of pharmacy involving milling, mixing, granulating, and
15  compressing, when necessary, for tablet forms; or milling, mixing and filling for hard
gelatin capsule forms. When a liquid carrier is used, the preparation will be in the form of
a syrup, elixir, emulsion or an aqueous or non-aqueous suspension. Such a liquid
formulation may be administered directly p.o. or filled into a soft gelatin capsule.

For rectal administration, the compounds of this invention may also be combined

20  with excipients such as cocoa butter, glycerin, gelatin or polyethylene glycols and molded
into a suppository.

The compounds described herein are antagonists of the vitronectin receptor, and are
useftl for treating diseases wherein the underlying pathology is attributable to ligand or cell
which interacts with the vitronectin receptor. For instance, these compounds are useful for

25  the treatment of diseases wherein loss of the bone matrix creates pathology. Thus, the
instant compounds are useful for the treatment of ostoeporosis, hyperparathyroidism,
Paget's disease, hypercalcemia of malignancy, osteolytic lesions produced by bone
metastasis, bone loss due to immobilization or sex hormone deficiency. The compounds of
this invention are also believed to have utility as antitumor, anti-angiogenic,

30  antiinflammatory and anti-metastatic agents, and be useful in the treatment of
atherosclerosis and restenosis.

The compound is administered either orally or parenterally to the patient, in a
inanner such that the concentration of drug is sufficient to inhibit bone resorption, or other
silqh indication. The pharmaceutical composition containing the compound is administered

35. atan oral dose of between about 0.1 to about 50 mg/kg in a2 manner consistent with the
condition of the patient. Preferably the oral dose would be about 0.5 to about 20 mg/kg. -

For acute therapy, parenteral administration is preferred. An intravenous infusion of the
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98/ 14192 15  of bone loss and/or to increase bone mass.

PCT/ US97/ 18001 Add THPE e%YBH HdS 2 SRRbIGERHME 984,
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In the method of inhibiting tamor growth which comprises administering stepwise
or in physical combination a compound of formula (I) and an antineoplastic agent, the
-platinum coordination compound, for example cisplatin, can be administered using slow
intravenous infusion. The preferred carrier is a dextrose/saline solution containing
35, mannitol. The dose schedule of the platinum coordination compound may be on the basis
of from about 1 to about 500 mg per square meter (mg/mz) of body surface area per course

of treatment. Infusions of the platinum coordiation compound may be given one to two
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ed several tines. Lﬁ p%n{nental?gr?%%gﬁ)s?s%q S%f z?dme ﬁ\aféeggp%gﬁé Bg\giey rdtd! &E&QOOg body

c¢l’assyin a parenteral ~adm n| st
general |y enpl oyPd i %eightbrdhsieeire thytoperathteisisetomired (Gyriby Yepeory Tacelﬁlc Byum) 7 days prior to

surface area BEer Afl ks ifchrtv@é}@blﬁcefdeHtedcg@&slﬁﬁbﬂlﬁevﬁex@@ycﬁys NBiSfeceipt of the rats,
r topotecan i s from about

preferably, the course of ther fo

O For about 2. 0" g/ OIS R Eeyeliase mersare oy VARG Pl maRRIHely aer & has ben
five consecutive daywithdevesgraiblsnipuhdiare o heparidizedivies a&atsmsmoame@ifm: igfized Ca level
I'east once at about

i nterval . @rxe%ureﬁ%thpﬁq(ésﬁqgg%ﬁ[gl%ogis @gt ?}sit‘%m?g‘wx elgdﬁi}%‘r Fraghyrat is fitted

with both the ¢ (ﬂ@poumh m‘mdwellmg vehaus aod a'tetlhl)caﬂﬂidr fohthe deiiwene!fpésamhtiena) agefor blood
in the same contai. N&am p%&ﬂ?érg tﬁl@ %ts da';]el tﬂ!ﬂ’{ %11? bF thefl‘% calcﬁlﬁ'ﬁ{@é dB&Y %n%&emmzed water.

preferred. \WWen both ag SRR pr oV sol utron

contai ned in ah infugds Wl%jl@@bla@rm@ylg?@mdfewh ra lmrmam@dglt@m ﬁ?lm‘oét/qimlft @fuman

or in a tandem arayréid H6RRE 1-34p nde (hPTHl -34, doEé)r 2539g71¥g%'in%9ﬁne/o 1% bovine serum

adm ni stration of tha? ound of q(fing At i neopl asti c
ghrm F?h%’é m'atura h b?‘émérte% ma&f&ﬂlpr %qnﬁgu"“? ptravenous

;-‘;—ageat:.:-- at the sane or
; 15  cont2si neinfuslsm cxh t}&s:eaodsexthet&&@ihgan Oiterfidl bjﬁ{ngﬁ @b TigY calckfidirdspeiisabf each
s, bags, vials.ar oth [ [

i ners each .havi ective
of "t he. compodPid” BRSSP atfs-tops PlsPliaiuing BF ek s2odE F1 SR oy | on,
cri bed above, and an effective anount of the antineoplastic agent for
ANt eral adm ni st rm}} mwt&%‘agﬁ%f;;gg AAREsiomisEdys Ki t can conprise, for
“exampl e, both arnmaceut | ca ents I n separ te containers or the
sanme contai ner, opti onal | Rjt rgspritign and %B@Fﬁﬂ gssayeibaye bepn deygloped and Windardizedpsing

sol utions for regonsioihalthindih osfto¥@sté @éﬂvéﬂ‘fr% OQtEHcfasﬂoﬁlaTn@sue Assay 1 9§ déQQoﬁeH%r
-sol ution for reconstjtution and the lyophilized two chanbers of

~si'ngl’e . cont ai & TeARMERAN Ohastenelagtpitvatymes by, ?ﬁrforg?qabmwmcweﬁsssw%was

:such™an ar rangenment ,devdiéped asahlgmithrhghpha&térﬁnmﬁmtcom% friffnen@RMARA dfing
“this | nventi on may he

resopril'%rlf)aagx:’éa meassgxp Y 'E))? E:gml}letltve BLISA.

. &
35  Assay 1 (using laser confodl microscopy)
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two gontainers, or |yophilized together as a powder and provided in a

si ngl e cont WiOrg8{141925 When both agents are provi de®#CTUSEH130¢1 on
form they can be contained in an i nfusion/injection system for

si_mul t aneous admi niAdignets bitiunan otBocdastoafactizrival deH ngspemiving are@¢moved fromdigaidpl e, -
t g corrpound of ) t. { ipf usi on
bag 1 nice OB gt il Wi e S ds BB B RE B The B LS
second i nf u5| oncgé@f“gmrﬁgm@IWhSmmsat"racbystem a patient can receive an

initial bolusstype Th@hﬁ&hhqpas?fratbﬁgﬂdghﬁ&ﬂ(mﬁ)%rﬁQﬁmf)ﬂﬂﬂ @!Qantlbgﬁy fneg mul a
(1) followed by an infusion o neopl astic a The

conpounds fray béﬂ‘ft@,‘éi dép R%A@%eds@v&*ralsuqapnfmg$ ingubated Sory30 mips Qfuicendi ne

t he conceml,{eatﬂeqaenqp corrpound which is required to have a given

phar macol ogi cal nhi bi f V|trone in bindjn

Sol i d- Phase [["err] bﬁ %?kl&?'elwwzﬁf‘ﬂ’cﬁ ?‘F’QR 110%@65?%%@&@%21‘199 human
pl at el et [ qmi ]5 rﬁiﬂs it @c;samhme)ls arf dsanf:faﬁgfeﬁed(ts@rsfealensmg céntiigéatt.[ err]
and 1%octylglu %r dvvithﬂ%uffe.r Tcgﬁtagning 1. nmM
Cad [err], 1 n1\/| eFV\?moTnW% [aéerqnlum(:ﬁ An,3n xﬂ}pr%{/ﬁ eubauer counting

- 32 - 10 V@m}ﬁx‘ 14192

ESF/S,LAJ\S[Q)r/a g'ggo(l Cor mSuffxc:eﬂQQ?gé%st (@O%oﬁu%@{&le‘ax@lﬁfj i&tﬁ%th‘é&q{aﬂ\ rgo%g \ﬁ_al :) 5
pg of .[err] was (B)d@bg?r@éNe%NW) arhremoled faam theirstock bottle andmtasrb@maﬁ wvefr ni ght
at 4ferr]C At §b& thddiBn @his mﬁlegé\pﬂ' t'tlm;c’ azidP gre\é\ﬁ'llitﬁle)"\@ﬂc.emm%dreﬂg%

with buffer A and were i ncubated w bovi ne serum al bum n
in the same 5% ipypehilizing the b%dh?“ é@ag%ﬁqléWB@F@tW%ffeshﬁleﬂw ng i ncubati on
t he well siswere aspﬂ‘habﬁds are mixed vﬁﬂhrtﬁé @ﬂl@hbﬂ A8 5hisPERSIAR ¢b iholdbSed Wr BO miths2n ML
buffer A T n’g ﬁdISSO|VedIn 100% DMSO to dive a 2
mM st ock sol ut i 5, THFPSpgRsion | mlx ?q'(‘.ﬁ“ Uted with binding buffer (15 nM
Tris-HO (pH ¥.4), ThOBeadivbatedlte]ls dre iivnbiGkddamral maghet and the remidvhibg &dllserr], 1 mM
MC [err]) to a y o) f Thi s solutlon
is 10 then d| Js%egﬂllst?@?ﬁ%ﬂfag) &98&3&?5 ﬁqaﬂerﬂe siglgc%%hf%%%? ation. Various
concentration® of Fresh medlumlla@gbfb@ t@b@g@mt%icsll(@m&ge amyOapped osjeflasier e
added to phie welrhis wal, Oﬁr&‘:egi i's?égkﬁéd xf@fh@%ﬁ&‘cgyedcells aredfsgh‘?deﬂdd' tion of 5.0
nM of [ 3H] - SK&F- 10726 | ates were

i ncubated for®1 hr Tht Vlﬁ%ﬁﬁtecﬁ}?ﬁéﬁr&teav@era%rq wn*g*achémm{qswa fﬁﬁ@scem

wel I's were aspi aﬁ&me AR meeﬂeus ANdroddsRafispo bR PMstitipddiedr pibet & ust£@ 209! d
buffer Ain a §B\ge”-to*}?m% fashion. The receptors were sol ubilized
with 0.1 nmL of bound [ 3H] - SK&F- 107260 was det er m ned
by liquid scimtil I dhe esteoclastnare peflerdditly ceineifugation and dgtdiensigadjosteBtonke Ready

o 11 ci oney - Nonaeerpte S [REAEN by She B oy hdade e o 11 e
presence of tumor@@@Pt)iwﬁmmm%wlm&msmdskMhtblyoflse@smt han 1 %
of total radiol hgapshatesnput. The 20 | Jerr] (concentration of the

antagoni st to_inhibit 50% bindi nIg of [[err]H -SK&F-107260) was
determned by®a nofi] #figupts of the esll swepeatien (petsamponnd gappent 3iR Jeranteddpioch was

modi fi ed fromthfﬁnlcenmfugewmzcarsawp%naecmecemnf&gih&sOCI ation constant of

| CLerr] (0! oF ke Topip B et e pproBri reapRed Reeicn 4 soded WudS o,
di ssoci ati on couMtimtie BMEM [neediupt)] AlsiK&kluli@l/a6 Bppropeiapeehicle ebntrols, a positive

control (anti-vitronectin receptor murine monoclonal antibody [87TMEM1] diluted to

’; 100 ug/ml) and an isotype control (IgG,, diluted to 100 ug/ml). The samples are
% incubated at 37°C for 30 mins.
35 e 0.5ml aliquots of the cells are seeded onto sterile dentine slices in a 48-well plate

and incubated at 379C for 2 hours. Each treatment is screened in quadruplicate.
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25 Compounds of the present invention inhibit vitronectin
bi ndi ng t oWSKe&A4107260 i n the -concentration range of BBHUEITASHLt o
about 0.0003 m conol ar. Conpounds of this invention are
al so tested for |rrhusltcboarawdshemmm/mmnefwmd?’ﬁﬁGlaml/well in 4 Grwald glatgy

standard in the %q@%cregirﬁtg uat | n 'Eb iﬂlﬁ%ggg%ogg‘?ﬁeamgm&ggol such as

the pit 30 RYARY ch may al so be
perfornmed usi ngarhplcsa’ﬁhesamples@lstxmbdte(mt§7‘?(hf0pl4&b@mf rat osteoclasts, and

t he ovarectom zed rat nodel, described by W onskKi et al ., Cel I s and
Materials 1991, Sup. 1, 69- 74. Vascul ar snpot.h muscl e cel |

M gr at i onS assayag&ue resistant acid phpgphatgse (m&?%ﬂmé@% §6¢ lsofe) s were
used. The cell ,GLguatliRRgaas noni tored |n a Tr ansvvell ceII culture
chanber by using a polycarbonate menbr ane

(Costar). The& | ondie befperstieas CB‘T““P‘HE“FPF‘?"QF" es?"léﬁ%l?’ééf' ashefjllf‘ ‘?}Pfl?h(?'r‘?ectl n.

Ce} I's buffered saline and fixed in 2% gluteraldehyde (in 0.2M sodium cacod@ate) for 5 mins. WO
98/ 14192

PCT/ US97/ 18001  They are hep washed inwiajeranfl prediaeRated fOpf BRNEs ay TRAT R 35 bovi ne
serum al hom n av°@(0.5 mg/ml nephtiok ASBltphosphaié didsobved ibNIN-dimediglfeomiaimiderand and
were pretreated vmt qggug tions for 20
mn at 20[err] o e’f‘h it ?ven?mﬁ oner@?a“'a c03ta%lﬁs{ﬁé(’:iodrzdvhrsioﬁ%&)im1 ¢ of
the cel | SUus penS| cﬁollmg piwagheinl cpld wakes thgshiees aeowﬁlafs%’er?pldepetﬁqaéuféﬂé%er The
| over CORA. };Hefytcoﬁam,@ mgm@faétrga arft abMEMDaB B BXEBF £hidtdsh 0. 2%

al

bovi ne serum I.nCu atl on Was cayf e 37[err]C in an

at nospher e of® 959cFeFes Bufferiy aspirged; grd Ba shges arﬁ\PFgfleéjhﬁ”’mg AYRHHEYESH, t he
non-mi gr gsed ocel | srhe fI‘REA}Pq:obiﬁMste%dﬁsct@((bﬁclOlfedﬁﬂwplé pﬂeélﬁitata}are&nnmanaméﬂy by

gentle er was then.fi d st ai ned
with 10% G errsi"§€atl?"11f'gm‘cr°s°°py aRﬁE %’Fgfef'é‘ﬂm{/\é%frﬂ@)aggeusru e %l Hﬁé ) counti ng
t he nunber of ceditsiohhat had m grated to the 10 | ower surface of the
filter or by b) e ratln t a4 J i i cid '
fol |l oned by det er it umets %rg de%%%'?idal{r%@g t@ﬁ%@%&ﬁeéﬂmgﬁ&n%ﬁ

Thyr opar at hyronnietos@pczed rat nodel ' Each experinental group
consi stszﬁf 5-6 adult nale Sprague -Dawl ey rats (250-400g body 15

wei ght) he rats are th)é opar at hyr oi dect om zed (by the vendor, Taconic
Farms) 7 daydAss# bfusing an' ELISA yeadoutd| | ats receive a repl acenent dose of
t hyr oxi ne every 3 Th@¥%Emar bstdoClaqs ﬁ-ta, em{chédlﬁldrpa&paged for compaind cerbaiiigreg | oni zed

calcium |l evel s are, neasured in i dia een

wi t hdr awn by 96 e‘lx‘@ﬁ‘i‘ep‘ﬂﬁ‘&‘?%ﬁﬁ@s\sﬁgﬁs%ng?’ °h*1”gyn§‘efe t‘%’ X’e%aéeg{e%?‘%‘eﬁﬁ% ”Eded i f
the ionized Ga | evaliquots of hunfammasonlastbmardefivad (@l isesp@oiring gre munkvied 69 ligaidci um
pH anal yzgr) is.<l. é gnehlblng
venous a g rté‘i’tfoﬁenﬁ%otr?%ter Hrapfd??' 5%7 é%@%ﬁ%’%le}é\@%?gﬂg anlgy

bl ood s arvphtrifgaticnd [pe0Orink &l yins FHECr-at s are. then put on a di et of

cal ciumfree chow ﬂ@%eﬁﬁx‘rrpi@'a?p%ea‘@ﬁtﬁé laced with rﬁﬁffﬂ@hﬁtﬂﬁL@ﬂ)k amdody ﬂhéﬁ

measur ed and each rat 1s _adm ni stered ei ther _cantr |l e or
diluted 1:3 in RPMI-1640 medium. The. suspensmncis }nc&ated? % mins on ice gx%

mixed frequently.

30 o The celis are washed x2 with cold RPMI-1640 followed by centrifugation (1000
rpm, 5 mins at 4°C) and the cells are then transferred to a sterile 15 ml centrifuge tube.
The number of mononuclear cells are enumerated in an improved Neubauer counting

¥ chamber.

. Sufficient magnetic beads (5 / mononuclear cell), coated with goat anti-mouse IgG
35 (Dynal, Great Neck, NY) are removed from their stock _bottle and placed into 5 ml of
fresh medium (this washes away the toxic azide preservative). The medium is removed

by immobilizing the beads on a magnet and is replaced with fresh medium.
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par at hyroi d _hormone 1-34 peptide (hPTHL-34, dose 1.25 ug/k ne/ 0. 1
% bovi ne "8?39#419 al bum n, Bachem Ca) or a m xture of %é‘“bﬂ'—(ﬁ]%@@bdl

test material, by_continuous int ravenﬁ%s 25 i nf.usj gn vi

cat heter usihg anTBXPeAHaF mied;igeh an#h%wé%aneewdnqne%bﬁggo Bvdich
rat i s measur EIietheTsu@eﬁka;mxeﬂmeqmﬂﬁ during the infusion period of 6-8

hour s. C resor n_an he ssa

Pit resorpti on an a e§|°%?f1 % s%\ryémﬁ%@i: e% r?"&f’é\'}éellagéle A dmnggerllléar di zed
using 30  nor (rafeodiantrainh fradtion)cdradécantekkintoesterile ﬁﬂmb@mﬁugeateheorra tissue.
Assay 1 was gevel umes
by | aser V%o nf ocal P%Q‘grrn%@grg N addis&)% %ﬁ@%&%&%ﬂ} tog Skﬁ?é E@ﬁl‘aggéd CRLBC%&

t hroughput scr €kiswiash meewsmwe@ew Thehead-neated(cel @aélé@“& ring
resorption) @re NMpRSHARE ofibchMRR chiétatd In¥tountingRhamte SR g Hubidgdeng | aser
confocal m croscopy)

- 34- Vihacpaate toape! live cells. A large-bore disposable plastic pasteur pipet is used to add

PCT/ US97/ 18001the sample to th€&Hamber. AI | quot s of hunan ost eocl ast orra deri ved
cel |l suspensions e ved fr itro en rorage,

Gar red-r Br oy at TRPUEFRYS drae Ry menon aid Pk ASHeCio b by

cent ri fugat i onafpidppiaenmumberih BEMBEM mefmfr (he)number of ostedctusts is vanabl&'hemmedl umis

aspirated and &%@kﬁftﬁ%ﬁ‘&hﬁ@%ﬁ%&e f'1dos e DRAN 5rPd°P¥(g6 D88 5o

diluted 1:3 in e susp enS|on|S| St ‘?or 30 mns

on ice and bicarbonateni xed frequently. [err] The cells are
washed x2 with Coindcofff éHileth8d & ﬁﬁéﬁa‘ﬂb{ G AkLY 1uge 6r9éb dOR0 d at

rpm 5 mns at 4[err %A ojtg le1e cetfg arevetﬁ : rans%’ ué to gr?{)eeraile 15
m cent r}¥ ugtdesghie obtain an IC,, as opHisehbaleer of rmnonuclear cells are

enunerated i@ an TROSs@6EHst mu&{s b EthéuBEked for 30 miMBANPSIC withtest '[€rr]
Suf fici ent nngno%tlﬁogng?ads nonucl ear cell), coated with goat

anti-nouse | g& 4 dosgs rl’:?f‘m?? eat Neck, NY) are renoved fromtheir
stock bottl esand Wh@(}ﬁdthbmi@déﬂ ditto Wlvine cortical bone slite3di walkxbf g (wall tissusas hes
away the toxic reservative). T um enoved by

i mmobi i zi ng tﬁuqéf)eep cfga"d'rslar%mﬁ%bﬁgegtforéinpStl'egsg’g‘br gece ‘WwWth fresh nmedium 15
[err]  20The®bead¥heabane siicee arewrasiied ithsix clsinkes of marm p@sshmdmﬁfstedmalins i ncubat ed
for 30 mns On% S) to remove 'n&?ﬁh-ggﬁt c%ﬂ?gf?@%‘k%n 'regurmdxtg%emw(iyqlﬁe

[err] The - coat s are rmobil1zed on a nagnet an

remai ni ng cel I%Ontammg freSh C°PB%‘¥’€@&F‘H‘§PISH ch fraction) are decanted into a

sterile 50 m cenfhd tﬁéﬂ@aecuhukqnate is then iflc@bdtdd for 48 Fu@sR3medi um i s added t'o the

bead-coated cells,_to dislod ped osteocl.a &8’ Thi s wash
process is rpeat & W@‘atwgfe’ éhc“éeilt"éﬂasé’é?t?%‘“ﬁ’r‘%‘iﬂp% gogpd are
25 screened in a competitive ELISA that detects the c-telopeptide of type I collagen which

is released during the resorption process. This is a commercially available ELISA
(Osteometer, Denmark) that contains a rabbit antibody that specifically reacts with an 8-.
amino acid sequence (Glu-Lys-Ala-His- Asp-Gly-Gly-Arg) that is present in the
carboxy-terminal telopeptide of the al-chain of type I collagen. The results are

30 expressed as % inhibition of resorption compared to a vehicle control.

_ Human osteoclast adhesion assay
Y The human osteoclasts are enriched and prepared for compound screening as
dcscnbed above in the inital 9 steps of Assay 1. For clarity, these steps are repeated

35 herembelow.
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[err] The vi abl e osteoclasts are enunerated in a counting chanber,
usi ng fl usvesweiin - diacetate to |l abel live cells. APCHP§E/18¢Me
.di sposabl e plastic pasteeur pipet is used to add the sanple to the

chanber. . [Agighdts of huneh @steSdI R RfladttiSePde sRbAsRIne drebymeed iffold et | on and

t he densit usted to M.medi um (t he
nurmber of gsf"é‘l(?éT“asé‘PéagF VEF%E?BF‘@' ?‘P%%?B“do‘gad’edt i‘&Wt‘é“@H\%E (
suppl enment edcmtmﬂugﬂtﬁ%(ﬂm{)qim Gahihs #4PQN and 1. 7g/liter of -sodi um

bi car bonat g. f Srlegﬁl{:n] is as 1rat?&%naarﬁ?1%é8tw§th9nurﬁuhgrltg Elp 612%??%%% %{1 (per

conpound treat nmen are ubes. The
cells afe periihéctblﬁmyRBMﬁ-tlﬁngfhmmthe s@pensiqngs inpubatedfor Hamths pniise and3ni  of

t he appropri %&dcf&ﬁlp% pd treatnment are added (diluted to 50 uMin
t he EMEM nedi u so included are a E)rl ate vehicle controls, a

posi tive *  The elfsereorasheits with cokbREWL 1§40 eliapidy cotir gationdd®® onal

anti body [ 87Nk midk htui@ aﬁcpthe ce]ls are then]t%sféﬁécmn))a SRR Bl EALRRE nfent r ol
(lgderr] di Lrgted to 2,0 % The sanp are i ncubat ed at
37[err] C f or Tapnipbeg of mgnon fléﬂrr‘fns are @‘“Sﬁfat“éll"i' gisReovsA Nepbaugrgopating: o seeded
onto steril ecklester.ne slices in a 48-well plate and i ncubat ed at
_37!,:3§r[] c fOI' 2 w g}l&%%@gﬂé geags monlmuc g.ll:cee ?coaté&w%lggalé grﬂg-llngl?'s%?gG

PCT/ US97/ 180(Rynal, Great Neet, NY) are reffogedsirors @wiratoek hettbemdl flaved into § dnfjes of
war m PBS (10¢8d, hediih kthis'%va@he@ a%’ the ?}Jx?cta%}de reservative). %ﬂgm{a{ﬂﬁﬂ PGk ' nto
fresh nmedi um containing t ound treatment or ton sanpl es.
The sanpl es BY E“‘F?R!U@&S@Gb%ds 17 p Slagnetandoip rw@cmw*sfresh meglium. Tartrate

resistant acid gh@ﬁ&h@h@%ﬁxédmemeﬁﬁdimealsﬁéﬁioﬂqst,h&ﬁaéa%rrsofnﬁﬁs&,el I's of
t he osj.eocl ast, 1] ne [err] bone slices containing

the attached§s éﬁfpégil‘%“‘él“gxe\%af?ﬁ%ﬂﬂyn phosphat e buf fered saline

and fixed |-n 2%THé bletaa!foahtddelfendere(unﬁmﬂﬂx%d chatkhapifeCad dibytkmaigingicells 5 m ns.
[err] ane th edln e incubat e for 4 mnutes in
TRAP buf f er (iétefﬂw "cg?raga'ff‘gmf?faf’ %?‘nﬁﬂeﬁégﬂfﬁ ’ilijtpl%%u phosphat e

di ssol ved Pn N, Rredh medinplif aidediin tUebead@oated cells to dislpdge dnyriragpedos2éoclobtsi t r at e
buf fer o6 PH 4Rk wabiPpbalsbishediSa ABLcbAL defl fre discarded. [ € 1]

Foll owi ng a vvasﬁval nlgpc‘-:)oS * &)e gﬁd éfjﬂl)cescgég%ec?m*rer lssgaé ? n cold acetate
buffer (0.2 The V’ablwpstmqlaetszye capmeraten ihgconnting shrmpefsysingdliogpsssint and

i ncubat ed at dlﬁédi‘z{té ioqaﬁeq)lwécdm MUIaf%-bore disposdb® pldstic pastduXpipstSs t¥edl tdddi S
aspirated, a tlhces re air dried following a wash in water. 15
[err] The f FRAISS t eocl asts (brick red/ purple precipitate) are
enuner at ede by The osteoclabts aglpeHdteddytentrifitpasanmy tienddnsiyadjulsed tateeroved from

vol umo® ar o SErPRERLE Hey oo (oSRRER ey i 7

M croscope. tugnor to tumor), supplemented with 10% fetal calf serum and 1 7g/llter of sodium

bicarbonate.
. Osteoclastoma-derived osteoclasts are preincubated with compound (4 doses) or

controls at 37°C for 30 minutes.

30 o The cells are then seeded onto osteopontin-coated slides (human or rat osteopontin,
2.5ug/ml) and incubated for 2 hours at 37°C.
. Non adherent cells are removed by washing the slides vigorously in phosphate

buffered saline and the cells remaining on the slides are fixed in acetone.
o + The osteoclasts are stained for tartrate-resistant acid phosphatase (TRAP), a
35 . selective marker for cells of this phenotype (see steps 15 -17), and are enumerated by
light microscopy. The results are expressed as % inhibition of adhesion compared to a

vehicle control.
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Assay 2 (using an ELI SA readout) The human osteocl asts are
enri ched Wed®8A#Bar ed for conpound screening as descAFEE7A80he
initial 9 steps of Assay 1. For clarity, these steps are repeated .
her ei nbel o@ell Adhesion] Avsay Ali quots of human osteocl astoma-derived cell”’

suspensi on re.r d fromliquid 25 nitrogen strorage, warned
rapi dly atéejgfé'éé@aéﬁ "nvashed xI in RPM-1640 medi um by

centrifugation 5. 04N C . e mediumis
aspirated and rfe{%%%éﬁ%oqlﬁm%%i cgfe]s %ﬁ{(éﬂ%&}lw%%ﬁt%g%ﬁrﬁé r? C-Eﬂl

di luted 1:(CatatogRRICRLGUT] 3 reCtills were Brews indipelisgninimal sssemtiebivedive (EMEMIO i ns on
Ice an edium COH&%?% E{aﬂ@g &M doY feta} Qovind &nirh, 1% olhGikeinki S ZP&icaed x2
with cold IigPM-lfSAO I'Towed by centrifugation (%000 rpm 5 mns
at 4[ err] CyteptA®Y¢iRe cells are then transferred to a sterile 15 ni
centrifuge tube. The nunber of nononuclear cells are enunerated in

an i npr ovelonEHes ard Teagshectiang chanber . Sufficient
magneti ¢ beads n | ear cell coated wth a n{, -Jojouse |1 gG 35
(Dynal , G eat Né%é kﬁ‘ﬁ&i‘%nfé?ﬁmféﬁogfq’%ﬁv f"ﬁ?@i“f ang ao%g %bgPi?lr g”%ﬁg“gﬂe’% ed into
S m of  of the B3 subunis Weretigbetsdn ifbohhesEcoRS hESoRM@lpninp 8itds @X the p@DINte:ctor

gr rensigrn t ;%g;'a}r g';r gga?%@lew r}%\,&{ Sofr_lx{afengg\sfﬁ\qy,rggﬁnlljoter and 9%4'1 wgtal.baezrlngrgertbge beads on

- 36, - blunt eydlig8ion 4 F@stable expression, 80 x 10 © HEK 293 cells were electrotransformed

PCT/ US97/ r U . ] i s and the
suspensi onm?@&?ﬁc%%)g%tg%%f(%é H%BN% Jggaéiﬁs%é&u%gngk é?geeﬂlélgﬁgﬁéshglgggn%f on is

m xed freqlf®Avapd plated in 100gnrm plates 6@95%1@@@%&#@64%@1 the gepsh medigmi | i zed on
a magnet apsk sufSlenONB WiNA50GRIhE Geneticin (G418 601516 GIB@OLBRI., HetekRC MIHN) are
decant into sterile 50, M centrifuge tuhe. . 5, er%_ge Fresbh medi um
looonaE 1+ heuells Bimaumaineih lraion s gl S coloiet PR LSk ORELEIAS! o

Thi s wash gsayeéss is repeated x|l 0. The bead-coated cells are discarded.

[err] The vi abl e osteoclasts are enunerated in a counting chanber,
usi ng 'f | uolngsemeicpochemical analysii efeinsfected cellsabel |ive cells. A large-bore
di sposabl e plastic pasteur pipet is used to add the sanple to the

chanber. 10 [ &e dgtermineTwkethes the dTi ka2 3transfectputs Expressedshe vitrarectif ugat i on and

the densit ' : ik b otk fujdtio fedi um
(the nu nbeeéc%?dr’lc@% gglg}v%g% li}%il osb ll{/zg? ?%%ﬁsesq@?%?n&rpb stides By’ mﬁj Fr%dramgga% nor) ,

suppl e¥fent EtoRF £95 2 PRt 1opm| terppergture and M drifdl- Brogifi repgtivity itd g3-onA

bi car bonat @enoclonal antibody specifid for 66 64, B p6dmléx whkderhhietbddeiE akaddadove in
Assay 1, t'hﬁ"‘%,? oungls are scree ed at 15 4 doses to obtain an I CJerr] as
out | i ned bEfGKE Mmunoliuprspeepce Methofy o st eocl ast preparations are

prei ncubated for 30 mnutes at 37[err]C with test conpound (4
doses) or controls. [err] They are then seeded onto bovi ne

cortical bpfsdLHsSuldisVel | s of a 48-wel |l tissue culture plate
and are incubat edﬁ?or asfurther 2 hours at 37[err]C 20 [err] The bone

sl i cesysare wash@gming 98lwellH 1268 Phatel fweVdprbddaiaa SRdaigh: AUOE Q18 @, 15aL b e
(PBS), to renove non;"?(gﬁfr?rm‘, ce Ii, jmd are. then Efgturned tothvvell s of a 48
vel | pl at ehuman vitronecti ngfmk M p 1ela}rp%htﬁta ume ofthe pxperument, the plates
were washed once with RPMI medium and blocked with 3.5% BSA in RPMI medium for 1
hr at room temperature. Transfected 293 cells were resuspended in RPMI medium,
* supplemented with 20 mM Hepes, pH 7.4 and 0.1% BSA at a density of 0.5 x 106 cells/mlL.
30 0.1mL of cell suspension was added to each well and incubated for 1 hr at 37°C, in the
pre§gnce or absence of various 0,3 antagonists. Following incubation, 0.025 mL of a
10% formaldehyde solution, pH 7.4, was added and the cells were fixed at room
temperature for 10 min. The plates were washed 3 times with 0.2 mL of RPMI medium

and the adherent cells were stained with 0.1 mL of 0.5% toluidine blue for 20 min at room
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[err] The tissue culture plate is then incubated for 48 hours at

37[ err] C. WO 9814182 r] The supernatants from each wel | PETAISRE800ht ed
into individual tubes and are 25 screened in a conpetitive ELISA that
det ect s t he tempeshtorse fixcadestaih way peobeddryl dxtegsive wishiplg with deionized water. (ldkeased

during the r s O e TR S, [ﬁgrmg Lal | i A
(Cst egmet er ,tg%g?]r%ﬁﬂrl%‘nﬁ] tﬁg‘glmoacimrllszw%%}‘g% I"t a%“?%‘%hago'? E‘g‘t @?Z‘%‘W&g |y
reacts with @ntaging SO mM HClL. Cglipdhssior es gyanfifetpd @ ap aptical degsiy of 60p gmon a

Asp- A y- G y-hicthtitdr BRte lealePrIRS R MbIAsKah R1C, Sterling, VA%.C ar boxy-term nal
tel opeptide of the al-chain of type |I collagen. The results are 30

expresseé as %inhibition of resorption conpared to a vehicle control.
Human ost eoSolidiPlashesf s Binding Aysay: The human osteocl asts are
enriched and pre reevdtrfor. con‘gtounci3 scCr eenfi. NG as d?s%‘rsi bed above in
the inital 9 stepSiCOftrRELHnFecePopayls a3 plied trogLhumagplacentd, Recopidfe o1 o 35

her ei nbel ow. preparation was diluted with 50 mM Tris-HCI, pH 7.5, 100 mM NaCl, 1 mM CaCl;, 1 mM37-

WD 98/ 14192 . .

PCT/ Us97/ 180112 1 MM MCly (buffer A)pnd was immediatgly added 1o P& 8l BEIMREEL 1 0ed cel |
suspensi®ns mipsr welkiled2 g ofrePis gas edded per well. Theiplatepyem inubasechayemighatred
rapidly at 3eLeif hérimedr M@@ﬂﬁﬂmgrgt tﬁ?wa?%\dgré-gﬁﬁlem%tﬁ]ﬁfferAagﬂqxgere

centrifugation (100rpm 5 m'ns dlerr] Q. | err mediumi s
aspirated arficubaisd a'etga- linkof 33tk bayine serum alumiri thesam utferdprehhr agroom

diluted 1:3 tempdriibie: FOHEWINERLttRionlhe welkSRRH sipRited SonpléisiPaidashed twddk M ns on
I ce and . \ xed frequently. [err] The cells are washed
x2 with col dwwmq&%%d‘qf'ol | owed by centrifugation (1000 . rpm 5

mns at ¥l err] C) land3HREK&BI107268cempdticion ass@yn edrivns ethcéntradons o€ tithieled5 m
centr U0 G s 0,000-108 D SRR o Bl JIROOONCIAR] R Shtoles FRUTR at o

I n an inprove uer ¢ I'ng
Suf fici ent rEAGhSK&E-108260s The platesrwere incobater for bhi &t roopotampetatmiet Foloring

anti - mouse |ligGuation the wells, wer 4} mﬁ&%ﬁﬁiet%ﬁh’wﬁm}d (ﬁEﬂﬁwftﬁlggQYrﬁ% {c&%ﬂit hei r

stock bottle and placed into 5 resh nedi um | S_washes
avay the t oxaufeRd ine well-tswell fashions The oreptais avermolubilizepifhe® | mi of 1% SDS 1y
l[ mm]bl I lmlT Egmﬂ h&dﬁé@ﬁdjﬁHﬂl_BK&gni@thwaﬁ@Qtein‘l'ﬁnédQﬂ| @sﬂﬁcmmoﬁ eSmbingRAh tH é5 g
err e heads,.are_m Wi t e n e.SUsS sion | cubat e
For ' 50 mi ns tAion of £ Reacy Sare " Becqren £ oo e Seipulithh Eatme pif 40%
[err] Theéfidiarg-Naspeeifichinding of (361}iSKEb 1 07266 easdetetmitad)inahe prastnéess 2
remai ni ng ceglyks . te fe f | . e into a
sterile 50 W'cg;gn Fr.1|0f7a6goemfj%g?fm%geg§y l[”gesrﬂ?cﬂlj;l 1%{8&&;‘? fe)@%foﬁéag? 8’:%8?5&% gg%sé?d to the
bead- coat ed (cesicensration off th¢ ardagenisyty inhitiSP&bindneofdPRls36&F-207260) was Thi s wash
process 35S 1 2ReRinedlbyd fonlihbif, ¢ Qﬂéuﬁfi-fﬁﬁﬁ RuieSwhic 2 AG8lfied from thel €7 1]
The vi abl e aqst eocl asgt(s (g,rl;el;ghgr%%%ngéragte In a céoulrjlt?rl{eng cﬁg’ﬁ)er, lﬁsflr%rat °
f1 uor escej n LUNDON-2 program. The K; (dissociation constant of the antagonist) was calculated
according to Cheng and Prusoff equation: K = ICs¢/ (1 + L/Ky), where L and Kg were the
concentration and the dissociation constant of [2H]}-SK&F-107260, respectively.

30 Inhibition of RGD-mediated GPIIb-IIla binding

. Purification of GPIIb-IIla
¥ Ten units of outdated, washed human platelets (obtained from Red Cross) were
iyged by gentle stirring in 3% octylgluéoside, 20 mM Tris-HCI, pH 7.4, 140 mM NaCl, 2
35.  mM CaClj at 4°C for 2 h. The lysate was centrifuged at 100,000g for | h. The supernatant
obtained was applied to a 5 mL lentil lectin sepharose 4B column (E.Y. Labs)
preequilibrated with 20 mM Tris-HCI, pH 7.4, 100 mM NaCl, 2 mM CaCl,, 1%
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di acetate to label live cells. A large-bore disposable plastic pasteur

pi pet is wedsneasadd the sanple to the chanber. PCT/UB%/18§01

The osteoclasts are pelleted by centrifugation and the density adjusted to
t he 25 ocapgloapide dhvffen Ahefteri2rh ibddbbdione thie cobofnh Ivas washbé witb 50 odte@b| ast s+~

I's variable l];u%t%n}\ The lec%in-regz{(‘;n@ar(?zlglﬁ-ﬁﬂ%rs L]E)Jteﬁ%@llbﬁﬁ?ﬂ& ggnté%ihg' 6‘%’ %?)Itr%gél cal f
serumand 1 Sorgi 1 ter o Sodhum I car bonat e. ferr
Ost eocl ast ondll deacédness west peoformasttat 441, cTher(@helllbabaiedivad>Bdnpure acshown doses)

or . & %ﬁ‘%‘ia"%‘s‘%@éégarelegf{v%regiQ mnutes. 30 [err] "The cells

are then see ntin-coated slides (human or rat osteopontin,
2.5ug/ m ¥ and incubated for 2 hours at 37[err]C. [err] Non

adher ent  cel JngorpératiSrFarOam-1by iV EipbioRds.t he slides vigorously in phosphate
buffered saline and the cells. renaini e s]ides are fixed in acetone.

ng on th [ J
[err]  The ost eofmaiue of rPE"Sg’t’aé‘id}‘\]é"d’“Fé'?wt’)aat"ti Pagsebatidyleliling (3020i(4vPfiosphat ase
(TRAP), a 35Polar ISgiH€Gilere/@icdas the wallOsf a0dsk fabe findeh b StrdahesTatuogen. (Beiiedt eps 15

-17), d t ed | i.ght. m ... The, | t
expt bsced s IR BAS BiF 41« Sohenemnetihpr P oL o ik 80,12, 2"

control .10  phospholipids in a protein:phospholipid ratio of 1:3 (w:w). The mixture was 8fispended

WO 98/ 14192 . . . . . . . .

PCT/ US97/ 180 somieated inapih sqajgstarfon 3 i, e mixture vias theq dialyzed OYerigdiPith e

Human enbr y ol @0kli44108 ynadeshlag weighEiROE diadysisshbing againstr HiOAdold £xasss oXFEC

(Catal og No. 1R AR 1 TRHGmIBIACIOL AMPChA FRIA 2 Shallkdll "Ble MLl al medi um
(EMEM 5 ned us’r; gékt aining Earl’ gi s\gpt S, %8‘% %etagF Lg@{lene. serum 1%

gl ut ani ne arf@rtpIRTEROseMs;Wre Centrifugedat 40008 for 1 min and resuspeprled in fee diakypig

Tr ansf ects ONsuffer at a final protein conédniatdnloP afFrHthatkR N m/MATTRI YipoSdmds h@rd err]

subunit and a 2,4 | - ol fragnent of the [err] subuni't were
i nserted int%orf‘i]%t'ﬁ%ﬁftﬁpeﬁégw cloning sites of the pCDN vector 10

(Aiyar et al., 1994 ) which contains a CW pronoter and a (41 8 sel ectable

mar ker by unt,. ' ion. For stable expression, 80 x 10[err] HEK
293 cell s m?%m%ﬁ%ég?%%?&gﬁasﬁigﬁén%% with [err] constructs (20 [err]g

DNA of each subunThebindingig tie feinegePutaspior (FRIFsilisy westassayed by an indiret994 ) and
edi um 2 1O&aﬁgﬁ‘?ﬁﬁﬁﬁ"%ﬁ%‘%ﬁ%ﬁ%%"‘tﬁ???%?%%a'b@‘%%??%°f“%ﬂ§%£ﬁ”§“%ﬂ ate,
G BCO-BRL, Bundiegessay wasperfomned inrp @6-wall fiiragipn platgassembly (Millipere Cerneatippn
medi um unti | Béd!f&d,@llw D450 IR hY @OESLERRMBR: hénbitnes. The wélls W¥eitecoated
| mmunocyt ochem 63l A Sl Sy R it &S, St. Louis, MO.) at room
temperature for 1 h to block nonspecific binding. Various concentrations of unlabeled
25  benzazepines were added to the wells in quadruplicate. [3H]-SK&F-107260 was applied to
each well at a final concentration of 4.5 nM, followed by the addition of 1 pg of the purified
platelet GPIIb-IIla-containing liposomes. The mixtures were incubated for 1 h at room
temperature. The GPIIb-IIIa-bound [3H]-SK&F-107260 was seperated from the unbound
by filtration using a Millipore filtration manifold, followed by washing with ice-cold buffer
30 (2 times, each 0.2 mL). Bound radioactivity remaining on the filters was counted in 1.5 mL
Ready Solve (Beckman Instruments, Fullerton, CA) in a Beckman Liquid Scintillation
. Counter (Model LS6800), with 40% efficiency. Nonspecific binding was determined in the
‘Eresence of 2. yuM unlabeled SK&F—10’726O and was consistently less than 0.14% of the
total radioactivity added to the samples. All data points are the mean of quadruplicate
35- determinations.
Competition binding data were analyzed by a nonlinear least-squares curve fitting

procedure. This method provides the IC50 of the antagonists (concentration of the
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To determ ne whether the HEK 293 transfectants expressed the vitronectin
receptor, vidnos/tgbd s were i mobi lized on gl ass m croscope sSlpcgasInIgont
centrifugation, fixed in 20 acetone for 2 min at roomtenperature and air

dried. Spec 'afn'agorﬁs‘? Fhich Ynibis ‘%Jcﬁic %ﬁﬁﬁg ot [3H]-SK&IEW(§‘9@!) Qf' 56% andquit@dymppeci fi e

for the [er(rséIE ex was denpnstrat usi'ng a standard I ndj rect
i munof | uor é@@ S FRiateddq the equitibrium d‘@@FW‘W@%‘?’B RKBof e aatagopist based on
Corni ng 96- Wctheﬁghxﬁ@r@doﬁteqmmrm ﬂcgo@mmrddpmérs Lg$ihe 3bncédeatiod 6 [BH]-h 0. 1

of the expeSKIBRIU BB ke rvetive i sgry (b oitod REC BRBi e i ana

bl ocked it hoﬁxaa%ﬂm-sn&mmzmmlm # 6mMlas determinéd byaScatchathatadyser at ur e.

w h 20 m Hopes Frgtred oS HBS ARERion B A oY B ironec BEETT P
30 0.1. nirelativedethe fibusqgemesceptorvedigreateictbah 1. eMgan preidried gpripdundulizaec @d for 1
hr at 37[err, r nce or absence of various [err]

ant agoni st s. Eoﬂfa&wstz%f%mhzgﬁrgga&@Eq 0.025 m. of a 10% f or mal dehyde
solution, pH 7.4, was added and the cells were fixed at room

t enper atygre for JI(Be E?fﬁacyW&eQbﬁﬁ&ﬁdy\&ff@nm@Pﬂor%&iﬂ%&b‘fﬁaﬁ& \Qtth?arm— of RPM
medi um and the adhere t cells were stained with 0.1 of 5%

t ol ui di ne b|aﬁl’énepg}ﬁst126gqﬁi o2y, pe detramined using several transplantable mouse tumor models

-39 - Sed'0. © FaikAidad. 5,004,758 and 5,633,016 for details of these models

PCT/ US97/ 18001 tenperature. Excess stain was renoved by extensive

washing wi th dei oni zed water. The tol ui dine blue incorporated into

cel I s 'was el ut ed Thy examplea cidtichifaliowodre Dntchded in@b Waf %6 kinit ehestope of this cont ai ni ng

50 mI H d of 600 nm on
(P?'n Cr%gx{e#%@rﬂﬁﬁ{:&goér{%g %%@E‘f‘gﬁ?ﬁ?‘“ﬁ‘ﬂ&%ﬂﬁ@bffqﬁﬁ ‘VA). 5

SoI i d- Phase iffvsptiqn. Miﬂ‘bjloﬂ'gr m&yﬂems will be readily appargpido {Hose Hsilled i1 te pcept or

[err] was purified fromhunman pl acenta. Receptor preparati on was

diluted with 50 MM Tris-HO, pH 7.5, 100 MM NaCl, 1 mMCaC[err], 1 mM

MiC[err], 1 mMMCd][err] (buffer A) and was i nmedi ately added to 96-wel |

ELI SA plates at 0.1 10 m per well. 0.1-0.2 [err]g of [err] was added per

wel | . The pl ates were incubated overnight at 4[err]C. At the tinme of

t he experinent, the wells were washed once with buffer A and were

incubated with 0.1 m of 3.5% bovine serumal bumn in the sane buffer for 1

hr at room t enperature. Follow ng incubation the wells were aspirated

conpl etely and, washed tw ce with 0.2 m buffer A 15 In’a

[ 3H] - SK&F- 107260 conpetition assay, various concentrations of unl abel ed

ant agoni sts (0.001-100 [err]M were added to the wells, followed by the

addition of 5.0 nM of [[err] H - SK&F-107260. The pl ates were i ncubated
for 1 hr at roomtenperature. Follow ng i ncubation the wells were
aspirated conpletely and washed once with 0.2 m of ice cold buffer A

inawell-to-well fashion. The receptors were solubilized with 0.1 m- of 1%
SDS
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20 and the bound [ 3H] - SK&F- 107260 was determ ned by liquid scintillation
counti ng \WOI8M4i92 - addition of 3 mM Ready Safe in a Bep&IvEs9A180@300
Liquid Scintillation Counter, with 40% ef ficiency. Nonspecific

bi nding of [[err]H -SK&F- 107260 was BXAsMPLESd in the presence of 2 ,
[ err] MBK&F- 107260 and was consistently | ess than 1% of total radioligand
input. The I (err] (concentration of the antagonist to inhibit 50%
bi ndi ng of [3H]-SK&F-1 07260) was 25 Geterabr mi ned by a nonlinear, |east
squares curve-fitting routine, which was nodified fromthe L UNDON- 2
program The K[ e&'ﬂi‘&f‘dl ssoci ati on constant of the antagoni st% was

cal cul at @ GF Fgeielc rapcedNYIRspechriverayaeardedrat ciger?30or400 Cl err] /

(1 + L/K| er rMHz. Qeatieal hhlﬁsﬂﬂe KoM ife phrtier million @9%(&6&&6%%Mhe

di ssoci ation_ ¢ tant ﬁrg/ hlfw E%gLF 10726%Mres pectively.

| nhi bition of*™ ﬁﬁ@ ks freviatiogs g NMR data are %MlPW&éﬁ‘Eﬁ%etof
GPlIb-11la d=doublet, t-tnplet qFgtarte Irrt:Snlmipla,Lﬁtﬂdblfbﬂiat oP@SBRE, d&%ﬁiﬂﬂleﬂbﬁhg 8L S
(obtai ned fry entle stirrin %

octyl gl ucosi gglﬁg%em%ggogxﬁdpdm%ﬁ the Wl%glxﬁﬁgﬁ%ﬁ"tmf asgred ip NpRZ O [err] at
4l err] C0or CDH3 isteateripetdereforasDME0tdsiif hayedtustriodiaRhyBoifoxidey arld ¢D3dm€s

super nat ant d @@@1 t |l ect i ose 4B
colum (E.Y. tetiaaf)‘g‘)amﬁ&héﬁgg rlﬁ%%% grp g‘?g(}‘% &feﬁorg%’ 1% Alssmﬁd‘ oc{g’pﬂqgg , 100-
mM NaCl , 2 rPOFiEeRs Fefepprtedindnverse wavenumbers (cm™'). Mass spectra were obtained using

-40 - electr&@ra?%@ﬂér%B ionization techm ues. Elemental anal rf
PCT/ US97/ 18Q0 ucosi d (8 T ar A D TP e the

|
col umn was WHGAEE °LPY Ru‘%‘}/ﬁﬁ‘g ’E?ﬂhEPlOg‘es nc. bWPF@’P”% N¥hMeltiag poipts erectrkead
GPl | b- | 11fa was TrbontaeHower mehink beint Hpaarmt ﬁidﬁr@@nc&ﬁ%tdﬁﬂlft@ﬁ@eramres are Al

B ehown  teboRel RigslerfColy Thihiangiea ORL FEens bytare e belgh '8 ain”” P11 ©

| ncor por at i Weopla@%m-usetd far thim layepciwommegraphy. Both flash and grdvityi xt ur e of

phosphat i dylcfgfda a&:ﬁp %re%gxq e %?@Me?c&l I&Qs?h&s (%%g g{e %Asgfgf;c}% gt Pol ar

Li pi ds) were dri e ass ni t rogen.
Purified Analytigq] ppd PmpaaatwaéiPm vmreehm@ qut 1t Raihinep Beckmtan ghiomatogfapls. 5 ng/ L

and m xed WOoDs ﬁef’t@s Qn ocﬂaﬁ@.ﬂ@m@ IdbrWaﬁz%d'sﬂxc@ gl ﬂltogi ﬂagﬁ:ﬂ %Iohpligﬁgéﬁ' 0. of

1:3 (ww). xture was r ended

soni cator f “ﬂ‘ic?fes FReEdpsy SHV %‘ZF%%W%CMW°$%WW haxingg

12, 000- 1;1 g(ﬂemfml mmdlﬁﬁzMSghtna@dﬂles)ﬁ?@%Iﬁﬁ nﬁaﬁwbﬂ.ﬂﬁmﬂg@blﬂﬁ% aYﬂaQO?hf C2>| d
excess o W
changes) . T%Ds@p@bls i ﬁ? St imato Hh é?‘ﬁ’"ﬁ@“‘il i%d%%%gd “&w §8d at
12, 000g f or Lub, Kyioto, damins EBRH Peimalpalyinerid (stgretle-adivityitenzene) chivsfatagtaphic a fi nal
pr otein 2§0n§\§%t)ft %'d?@a gléé%ﬁrtﬁéén%& & I).{anﬁltg;gégtl'{e hﬁe\ladzp O is Yl er

stored at unt i |
: aid composed of acid-washed diatomaceous silica, and is a reg:stered trademark of

Manville Corp., Denver, Colorado.
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Competitive Binding to GPllb-Il1la The binding to the

fibrinogerye egeRéor (CGPlIb-111a) was assayed by an indirecpcsopm@ipetitive
‘binding method using [[err]H -SK&=-107260 as an RGD-type ligand. The -

bi ndi ng assay was performed in a 96 akatibd jtration plate assenbly ,
(M11ipore Corporation, Bedf o using 0.22 um hydrophilic
durapore menbranes. The wel I's were precoat ed - with 0.2 n1_ of 10

[err]g/nl plag g 5 : 4
t enperature nonspem ¢ b ndi ng Var i ous concent rati ons of
unl abel ed 25 benzazepi nes were added to the wells in quadruplicate.

[[err] H 5 SK&J-41816%63- bmorﬁﬂwmﬁ@let o] each well at a final

concentration of 4.5 he a err of . the
Sorified | Bt b PpmS et telenh (A0 DB a8l Rk ety os wer o
i ncubat ed f ¢19.4.g,19.dtmal)) dbenzoyl peroxide i atmol,. and' meth@dehd ¢hldride azmomlr)dvas

[Lerr]H- SK%dmleﬁPfkt i3l %quf’ gffé’c?g{x{?ﬁ réfg&miﬂé’m ure wa?%%x{]é legati on

using a M1l pore ration mani by Wash ’ce- col d
buffer 30 tqA0%G fasseverahlequrrangd thﬂ_splunebmﬁcﬂepmd@a@v ifmmtﬂ;c preqmtamdng on the

filtersyas s&@h‘:‘ﬂhﬁg THRe s%lu'f_’loﬁ”tvas concentrﬁ@@gﬁﬁ tﬁ@*e\ﬁ@ue( Mﬂlzk@ﬁBﬁunem S,

Ful | ert on, In a Beckman Id Scintillation Count er I\/bdel

LS6800), wi€ ow@wé*few&teawtheméﬁww 97 g dPRlesale yalavepismsedti n t he
presence of m&mmd:lwslmhahﬁhe@ ST 06 9HQ, pod HAR S HY, @MRI(&d, 9at8.9/ 3llRSE t han
0. 14% of th?,a 4 T#,g ?g%{i[ajfhoactl vity added to the sanples. Al data
points are et B licate 35 determ nations.

Conpetition binding data were anal yzed by a nonli near |east-squares curve

fittingys 3%1?&5{:%&)'&96@1)%%98%91@890%‘8%&0’1‘@ | G50 of the antagoni st

( concent r ationo
WO 98/ Admixpure of 4-bromo-3-bromomethylanisole (24 g, 86 mmol) and potassxum di- .

PCT/ us97/ 18wbut 1mm0d1€£f5 | 64 gW,b:! tﬁ}ﬂof) E}N1pl'etth§lf(§ﬂﬁﬁnncfe'(fOOk}h]deggm?éd :
[[err]H - SK&--10 260b 0% at equi | | brium). The TCo50 1s related to

t he equil i bMPYEHAEPY 3@8?%%%%0( ahbr (W yeagtion, Was “&E‘Itcaﬁfﬁﬁtr%‘td Wd&ed on

t he Ch? ngt aRgbubmssd te r%‘il!dl@h‘a@ irtitidned bdtivady e@@ghéelﬂde% aﬁ\dm&k‘ EThe <§[r§an1chg 4
concen IO n e CO itiv I nal ng
Conas " 485" ARes® et ik i et eﬁé&a& 05309, bl coReeAEY e residhe Hal

[ 3H] - SK&F- 16&256&1111&& frbmihsxafie B gitd taetlmectoerpntmie(ds gyusgas ElwaitcdsoaﬁallHSI S.

Preferred c ff | Y, onectln
recept or m%l??§7hpgdst’ﬁe6ﬁg% %geegrél%rng%ggt oslrI& reat rqph!a%{ 107 1.

Ja1

Most pr ef er (=d8 Bdnpounds have a ratio of activity of greater than
100: 1. 10 The efficacy of the compounds of fornula (1) alone
or in conbination w ant i neopl asti¢c agent ma be det er m ned

usi ng séver & Merﬁé’h@ﬁﬁa‘ﬁfb&me@O%ﬁ’i%b’tsG% utggatbenyaminometixlsd ) 5 pat ent

Nos. 5, 004, flethoryihedylP8Butbidatef or details of these nodels
The exanpl es whi w, ar e i nt cope of this

15 invention, g{lsobr%leﬂ ﬁ?%\)‘iaaéllff% ‘ﬁ%gﬂllgquzg‘fo@t Wﬂ?%'yhﬁﬂ‘t& ‘E‘F‘ngluse the
conmpounds obrdrrkuamsole( 15 g, 36rmmeci), idomethylVitagonatt (25 g 4Tmrdolrenivosolwiphdsphiee ¢(leadi | y
apparent to g,t ?9135’, ﬁhﬁdukrg gceita'?e EOQeg, %ru;mOl), diisopropylethylamine (12.8 mL, 72 mmol),
30  and propionitrile (150 mL). The mixture was purged with argon (several evacuation/argon
flush cycles), then was heated to reflux under argon for 1 hr. The reaction was allowed to
- cool to RT, then was poured into ice-cold ethyl ether (500 mL). The resulting precipitate
'Iyas removed by filtration and the filtrate was concentrated. The residue was purified by
chiromatography on silica gel (10% - 20% ethyl acetate in hexane) to give the title
35" compound (11.8 g, 66%) as a pale yellow oil: IH NMR (CDCl3)§7.94 (s, 1 H), 7.15(d, J
=8.1Hz, 1 H)), 6.77(d,J=8.1 Hz, 1 H), 6.76 (s, 1 H), 4.73 (s, 2 H), 3.81 (s, 3 H), 3.79 (s,
3 H),3.71 (s, 3 H), 3.38 (s, 2 H), 1.45 (s, 18 H).
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Gener al %8_;8’14192 [err]H nucl ear nmagnetic resonance (NVR) spectra were
recorded at either 250 or 400 MHz. Chemical shifts are reported in

parts per mllion (d) downfield fromthe internal
d) Methyl (£)-3-carbomethoxy-4-[2-bis(tert-butoxycarbonyl)aminomethyl-4-

methoxyphenyl]butanoate
A pressure vessel charged with methyl ()-3-carbomethoxy-4-[2-bis(zert-

5  butoxycarbonyl)aminomethyl-4-methoxyphenyl]-3-butenoate (11.8 g), ethyl acetate (120
mL), and 10% palladium on charcoal (1 g) was shaken under 45 psi of hydrogen for 18 hr.
The mixture was then filtered and the filtrate was concentrated to give the title compound
(12 g, 100%) as a colorless oil: IH NMR (CDCl3) 6 7.00(d, J =8.2 Hz,—l H), 6.71 (m, 2
H), 4.81 (s, 2 H), 3.75 (s, 3 H), 3.66 (s,3 H), 3.63 (5, 3 H), 3.05 (m, 2 H), 2.73 (m, 2 H),

10 2.42(dd,J=16.0,48Hz, 1 H), 1.44 (s, 18 H).

e) Methyl (+)-3-carbomethoxy-4-[2-(aminomethyl)-4-methoxyphenyl]butanoate
A solution of methyl (£)-3-carbomethoxy-4-[2-bis(tert-
butoxycarbonyl)amino'methy1-4-methoxyphenyl]butanoate (12 g) in chioroform (100 mL)
15  and trifluoroacetic acid (50 mL) was stirred under argon at room temperature for 4 hr,, The
solution was then concentrated under vacuum to give the title compound (10 g, 100%) as a
viscous oil: MS (ES) m/e 296.2 (M + H)*.

f) Methyl (£)-8-methoxy-3-0x0-2,3,4,5-tetrahydro-1H-2-benzazepine-4-acetate

20 A solution of methyl (+)-3-carbomethoxy-4-[2-(aminomethyl)-4-
methox){phenyl]butanoate (10 g, 24 mmol) and triethylamine (17 mL, 120 mmol) in toluene
(lQO mL) was heated at reflux for 18 hr. The reaction was then concentrated and the
res'idue was partitioned between ethyl acetate and water. The aqueous layer was extracted
twice with ethyl acetate and the combined organic extracts were washed with brine, dried

25  (MgSOy), and concentrated to afford the title compound (4.8 g, 76%) as tan solid: MS
(ES) m/e 264.2 (M + Hy+:-

g) Methyl ()-8-hydroxy-3-oxo0-2,3,4,5-tetrahydro-1H-2-benzazepine-4-acetate
Anhydrous aluminum chloride (7.6 g, 57 mmol) was added portionwise to a stirred
30  solution of methyl (+)-8-methoxy-3-ox0-2,3,4,5-tetrahydro-1H-2-benzazepine-4-acetate
(3.0 g, 11 mmol) and ethanethiol (4.2 mL, 57 mmol) in methylene chloride (100 mL) at 0°C
- under argon. The resulting mixture was allowed to warm to room temperature and stir
";ovemight, then was concentrated. The residue was triturated with ice-water, and the
resulting solid was collected by filtration and dried to give the title compound (2.64 g,
35  91%) as an off-white solid: MS (ES) m/e 250.2 (M + H)*.
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standard tetranethylsilane (TM5). Abbreviations for NVR data are as

foll ows: SgpioRRkMdk. d=doublet, t=triplet, g=quartet, gpFrsdri1Bdost -
dd=doubl et of doubl ets, dt=doublet of triplets, app=appar ent,
br=broad. J indicates the NVR coupl i gastant nmeasured in Hertz. 10 .
CDCl [err] is deuteriochloroform DVS exadeut eri odi nmet hyl sul f oxi de;
and CD[err]OD is tetradeuteriorrethanol Infrared (IR) spectra vvere
recorded in prssitnSe M 3§maf}@2 HeRArdpRf.- |

i nverse wavenu ned usT ng

el ect rosprayi";?-"i_"@‘g or FAB ionization techni ques. El errent al ‘anal yses were

performed ei t her I n-house or by Quantitative Technol ogies Inc. I
Wi t ehouse, | ti oi_nts re,t ken 15 n a Thopas- Hoover nelting
poi nt appar aat) T tﬁ”‘z}ﬂ'go g?f‘é%ﬂnﬂé%@a‘hymn%ﬁ%r 'ﬁ‘?“%aé“sﬁ reported in

degrees Cel si us. AYahdueais nSithyilawind3db o 563tknkale) Wes mde&abidiyao @Rblutidh Jf- 254

' Bot.h fl ash
and gr avi ty esemo @R EC 8L dod Rkl BT tateelhgel oo
(230-400 rresht) the felagtivm Vg?@boncentrated anddheyresidurl W&SIpdmpbmaﬂdJmaIeen/Etzﬂﬂ”[i@ mEY e

carried gut 29,9 1?’3}?%6&50@%@“@1@5&@ ﬁv@e{]é%gffrﬁ%‘%nd &gox('lga orta%rd% ({o an

octadecyIS|I Ivatize Iic err]
Apex- %P\Bﬂ%ﬂ%“ﬁ?ﬁ @@t}’aﬂl@t 9il:sTLGKS% M@H@B@I Rsi) B2.ca gel
chr omat ogr aphi ¢ sTRRAWasRRYIRG 1ﬁ1CHC13t (280, r&géri gngftlbhflé;cﬁcéb&ﬁte&2§ il elf g] -

nmade by Jone ro Little
DS ¢ h?/omat crf? gﬁﬁfr’&‘ﬁ%ﬁg&dy Fhe reaction was a‘il%ftdr# Bd ferrdzdainethee W3S YMC CO
Ltd., Kyoto coﬂapaaed R¥2fiea gkl chir@nadtogiaphy (5% BROA &toluens)gath the iy 6me)

hromat ra [t and, i red | ton
Chromat ogr afhk 1,230z SERRG LSl 1B A PHIOAALS gggggg@m LLon
d| at omaceousCREIR) wixtura ptrotamers; $ 242 &4, é =87 Hz, ddBNGEK- ©80 (m, 2 H), mmm.ss e Corp.,
Dez\éer Col Qhﬁ@@n 3.77 (/s 3H)92 .81-2.97 (m, 3 H), 1.37 - 1.60 (mm, 9 H); MS (ES) m/e 352/354 (M

PCT/ US97/ 1800M2)™ ' Preparation |

20  b) Methyl (£)-3-carbomethoxy-4-[2-[N-(zers-butoxycarbonyl)-N-methylamino}methyl-4-
methoxyphenyl]butanoate
' A solution of 3-[N-(zers-butoxycarbonyl)-N-methylamino]methyl-4-bromoanisole
(4.95 g, 15 mmol), dimethyl itaconate (3.08 g, 19.5 mmol), palladium acetate (168 mg, 0.75
mmol), tri-o-tolylphosphine (457 mg, 1.5 mol), and diisopropylethylamine (5.2 mL, 30
25  mmol) in propionitrile (75 mL) was heated to reflux for 45 min, then was concentrated on
the rotavap. The residue was diluted with EtyO (150 mL), and the mixture was filtered
through celite® to remove insoluble materials. The filtrate was concentrated, and the
residue was reconcentrated from xylenes. Chromatography on silica gel (gradient: 20%
EtOAc/hexanes, then 1:1 EtOAc/hexanes) removed the phosphine and baseline materials;
30  all other materiais with R¢ 0.40 - 0.70 were collected together and concentrated to leave a
cloudy, yellow oil: TLC (30% EtOAc/hexanes) Ry 0.41 (major product).
The oil was dissolved in MeOH (75 mL), and 10% Pd/C was added carefully The
"mixture was shaken under hydrogen (50 psi) for 2.5 hr, then was filtered through celite® to
remove the catalyst. The filtrate was concentrated, and the residue was resubmitted to the
35" reaction conditions. After another 2.5 hr, the mixture was filtered through celite® to
remove the catalyst, and the filtrate was concentrated to leave a light yellow oil. This was

reconcentrated from CHCl3/hexanes, then was chromatographed on silica gel (gradient:

-46 -



Preparati on of nethyl _

() - 8- hydr oY 284438- 2. 3. 4. 5- t et r ahydr o- 1H- 2- benzazepi ne- 4- ac@Caruss718061  a) |
4- Br onp- 3- br ononet hyl ani sol e A mxture of

2- br ono- 5- nei%ﬁy@@:t/hmmes(taea ] EfDAdhexmie}) to berdommmpmrﬁdcte 53g, 74%)(19.6 ,

| de (200
o Cwas 2 PEREMIoWREE 0 o TR R0 &7 TR ERED) Bt
reflux. The ?fir?laﬁlﬁ’é Q283 {daé i 820k, d &), 6.65 - 6.8%(m, 20e A AP Cbrfs,(ﬂH}sé\ﬂér(aB Hpur s
and the sol upg, ¥as, 3%(-‘(@@@282‘@&(:9”?@33?Q%b%ht ?ﬁfq 4% brs §¥J§CM§“ m de.

The sol utj on _was concentrate and the residue was ‘crystalli

chl oroforgrri h@?&ﬁ\ée’ﬁ? v¥afhe title conpound (19.7 g, 70% as pal e yel | ow

pri sms: [err]H NI\/R(CDCI[err]) [err] 745(d J:89Hz 1 H, 6.99
(d, J =3 Iﬁ%s+g3 % ? 5(s 2 H 3.80
(s, 3 H. QS ethyd (i3 gprd 'P&*‘?’%‘h %(RP@Q’ %ﬂ@wwﬁ&?ﬁpﬁwm@w@mr sol e

A mi xture of 4-brTFm{3hLovnnedddllanbme kea foldtiod of 8Rth -c%GmQtﬁB;?yS&' um di -

t de (200 ni)
was stirsed BRCEHERBRAGAD 'mf‘r‘%!ﬁ’ﬁ‘r’é%@rﬁ%&rﬂ@%g@e&ﬁm&%m@ SBéact i on
was t hentGco nblé}ﬁtmlaole)jmunwous CH,Clv(a8 uliinaadfd, artehe madtidy evamnmrt& Rfi o ned
bet ween et hy\saqef acﬂt?xg?&%g% %ncen ?edOJnggIEyr ?e Iz was reconcenvrl%ﬁde% éo‘?uene

wat er and brine, drie conhce AT
recrystal | i 2&& Y0P &) rﬁel@arréhq @}legrom@omrrddlt 06 mmotso uratitative) 352 gghtérﬂ%w @k a

white sol i d:MmEess)dde 310 (M (cbC[err]) [err] 7.40 (d, J 8.6 Hz, 1 H)),
6.68 (m 2H),?E) e( (+W374(s 3 H, 144 (s, 18H). 25
c) Methyl ()-3-car boret hoxy-4-[ 2-bi s(tert-but oxycarbonyl ) am nonet hyl - 4-

met hoxy e n;d)]MahﬁL(&ﬁmaltrexy 2-methyl-3-0x0-2,3 :As—EeQrthapo flhaﬁrkegg?g 1%1@»3 e V\"'nirgl )

b b a ani ) ,
ety aconars SQBSe kS R borhory ¢ 2-groRORRRPRED- g, 3
mol ), pall admulmxaplemlﬂ@ta(neatd(u 062nmuie) Jnd dﬂsdpmredgldnﬁﬁdUIS&ﬂﬂ. 8. 1812h m., 72
mrol ), 30 rﬁ,ﬂ&ieﬁﬁ?&b&:@ (Shrolrlﬂg vca]sirgatéq:'z}t LP?orrE uﬁemgi']ﬁpé)ég gayswbt ar gon

(several evacuation/ar es) %t ef | ux
under ar gon hegpd at reflux Woﬂ’éﬁa@throﬁfomstmbh@medlwacgel chromategraphyt(8%RT, t hen

was poured iMEGH ifB1 E@&c/@ﬁb% ﬁk%n&%@ﬁgm S(2 Ig'gcﬂ%?'ﬁ %h%ﬂ y o%ﬂo'ﬂdt ate

d resi due
ﬁ: :)ﬁr?}/reeﬁ%xﬁ% Meng‘hFér% Pog+Hbts) RsR-63i hr DRy @50, CRGIg) 6 ?O%deﬂ BPI4 acet at e
i n hexane) tHz, yHY,e&.18\dd Uit 8.4 235Hz, 16DREIKNT L2118, QHé.:ﬁﬂ@(daﬁ—%ﬁ’ﬁzel yel I OW

1 49) 6! 7 sl DR 18ly: s d Iy sdeis 18 by (s, S

H, 3.79 (s/(dd,J=16.735HHz, BH}, M ES) 3/¢HQ0 (31 3Haf’s 272Nk H)t, 45 (s, 18 H)
-44 - s WD 98/ 14192
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e) Methyl (+)-8-hydroxy-2-methyl-3-oxo-2,3,4,5-tetrahydro-1H-2-benzazepine-4-acetate

Anhydrous aluminum chloride (1.35 g, 10.15 mmole) was added all at once to a
solution of methyl (¥)-8-methoxy-2-methyl-3-oxo0-2,3,4,5-tetrahydro-1H-2-benzazepine-4-
acetate (562 mg, 2.03 mmole) and ethanethiol (0.75 mL, 10.15 mmole) in anhydrous

30  CHyCly (20 mL) at 0°C under argon. The mixture was warmed to RT and stirred for 4.5
hr, then was recooled to 0°C. Ice cold H»O (20 mL) was added, and the mixture was
- stirred briskly for 5 min, then was extracted with CHCl3 (3 x 20 mL). The combined
?HCI3 layers were dried (MgSO4) and concentrated to leave a residue. The aqueous layer

was suction filtered to collect a solid precipitate. This precipitate and the residue from the _
35-  CHCI3 layer were combined in 1:1 MeOH/CHCl3, and the solution was concentrated to
leave an off-white solid. This was triturated with hot MeOH, and the mixture was allowed

to cool to RT. The solid was collected by suction filtration and washed sequentially with
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d) Methyl ()-3-carbomethoxy-4-[2-bis(tert-butoxycarbonyl)am nonet hyl - 4-
met hoxyphewng bg/piibanoat e A pressure vessel chaﬂog‘mmwisom met hyl
()-3-carbonet hoxy-4-[2-bis(tert- 5

but oxycar boryidMednareidnl Dy :H%/in'?ﬁ’%ﬁ?&ﬁ&ﬁxﬂ-}’itkﬁ% %u& eHeeat eorﬁ;;ohnﬁ CE r«%hyl
0 al

acetate(12 alla m.on_c
under 45 psi 8‘@ ah@?ﬂq‘%fiféﬁs“f‘ T TG ( OH/H'HC‘BHB‘anl?(’t M§% P%Q'?B[ red and
the filtrat®20651 )68 Bt 8.4 Hz01 HD 665018501} 2 H), SABIIOURN 6.4 Hz, 1 H)1284), 100%

as a colorl 0 r e d
.71 (m 2 (6= lagne 3 Nl el T ielheh s B " @%wfm%%ﬂég o
H), 3.055( mMR(BS) m/@283M #Nagh, B4 MO H)+r2. 42 (dd, J = : , :
1.44 (s, 18 H). e) Met hyl

() - 3-car bonet hoxy- 4-[ 2- (am nonet hyl ) - 4- met hoxyphenyl ] but anoat e

A sol ution of methyl ()-3-carbonet hoBrgpaatibp3bi s(tert -

but oxycar bonyl ) am nonet hyl - 4- net-hoxyphenyl ]| but anoate (12 ¢) in chloroform
(100 nL) 15 and trlfluoroacetlc acid (50 m.). was stirred under argon at
room t enper 8P pet % droxysl Danipg s-Na9dide hen concentrated under
vacuum tjg gi ve the title corrpound (10 g, 100% as a viscous oil: M5
(ES) me 296 yl. _

() - 8- met hoxy? é‘@%Y?%ﬁ??W‘éW’aﬂ?zﬁ‘F‘gg'Q'%dﬁ- benzazepi ne- 4-acetate 20

A sol ution of netlmixnfre eﬁﬁﬁlﬁbxbpymﬁﬂ&dﬁéxﬁe [18-6( g 011 rmaoied Srgininodi~propanol

th h 0 I
im:; t 8%&:”%5?”&?@83&%&%&6@%@ ?éd a 18?91?? n'a?ﬁc}h le@{g}]pﬁo%ﬁé r eacagl%onn\v'\/;s)
t hen concentto teflox Aﬁd 21the, the reaction we$ chotedydilnted avithi GHSp (300 sth)veed setiby |
acet at e y3nd fﬂ‘@nteﬁ ho re %Q&ix?ﬂélﬁxaéeﬁé@rTﬁ@%ﬁuﬁé(%@&B@&mted and rLc\!&nEe%trWe& h ethyl

acetate and the co ani c extracts were washed brine, 'dried 25
(MySO4), an 'W@é?ﬁ@é‘%aé@iav lowrqilp Sfice jgel Cbroena@gaa@hbb%ﬂ%lv{e@f%cﬁc B as tan
solid: M5 the utle(c Q152@24g 33%Mas*a yalidw solid: TLC (ab%h@éd}!//bﬂm ) R 0.48;

Ay bus. Al T Earan QUL 6 e LI I G o

stirred 30 H)S&)64J¢dﬂph= 85, neHhyl H), 6.40 - 6.60 (m, 1 H), 4.49 (brs, 1 H), 3.65 - 3.90 (m, 2

) BTN T g0 (1087

m.) at OC under argon. The resulting m xture was allowed to warmto
roomtenperature and stir overfq&&mﬂanahen was concentrated. The
residue was triturated with ice-water he resulting solid was
collected by filtration and dried to give the title compound (2.64 g, 35
91% as an ot & BEs-hekrodvS!- Daiifo trepylit¥ing-N-bxide

- 45 - s

a) 2-[(3-Hydroxy-1-propyl)amino}-4-nitropyridine-N-oxide
According to the procedure of Preparation 3, except substituting 2-chloro-4-
nitropyridine-N-oxide (see Jain, P. C,; Chatterjee, S. K.; Anand, N. Indian Journal of
Chemistry 1966, 403) for the 2-chloropyridine-N-oxide hydrochloride, the title compound
30  was prepared as an orange solid: MS (ES) m/e 214.2 (M + H)*+.
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PCT/ US97/ 15303814192 _ PCitUSpPALs8b1 ON. 2
Preparation of nethyl ()-8-hydroxy-2-nethyl-3-o0xo-2.3.4.5-tetrahydro-

1H:2- benzazepi ne- 4-acetate aration 5 &) /-
S N- (tert-Butoxycarbonyl) - N-nmet hyl am noJ met hyl - 4- br onpani sol e
Qi% aqueous net hyI am ne (49 m., 563 mml e) was added rap| dly to a solution

of 4-p Dl b gke) in THF (280
nL) at RT. After 2.5 hr, the reactlon Was concentrated and the
r-esi due was partitioned between Et20 (560 ni) 10 and 1.0 N NaOH (100 nL).
The | ayers Mrb[@dbaIIdepmpm)AnﬁﬁmMen@mpyﬂcﬁmaﬂ oxids dri ed (MySO™4)

d d
'?’Ee g;)lnc\e;tsr glt gso ve ngf%f]&ﬂ@ F{éclm’jyﬂ(igxé?éﬁ o aﬁ%l )I,_ %‘é’r B’ﬂfj?&) Zésgalr bonat e
(1.29 g, mmol) 3ad 0.5 MiNaOMe indEsOHdé thL, § menal eeasthieatnd stsflstunderacgoatforRT f or
45 mn, them y@sme reactlon CRAMGAMIbAL LY coocf' @h(‘g?a{:%gkgqﬁ é@ gg%t /g l;'rﬁ'r?d?)ywzg 5%

Et OAC/ t o uenaFé@qave he title conpound as a I'ight
yel | ow oi | (Byospiutipy VasonesREatedo doyness and phenpAtdue /e triturated withCDC [ err])

mxture @f rOHSOB! The fsoluble ma@riald wereSerfovdd by %ltﬁ}mn §nd6t§e ﬁlnﬁte%pas( m 2 H,
4,40 - 4.55 H, 1.37 -

1.60 (m 9 h‘j°“°"10§a‘€%3ﬂ‘?ﬁ$§‘§2’f‘§8& Y 3-8 ¥t MQPPMASHzClz) gznemhe B}lc Met hyl
() - 3= car bonedompoyndi(0[23 g 90%) £ alcolotlése ¥yl C MSAEBY h)e M9ITEMY Hgtri no] met hy | -

met hoxyphenyl | but anoat e A sol ution of

3-[ N-(tert-but oxycarbonyl)- N net hyl am no] net hyl - 4- br onpani sol e (4.95
g, 15 mol), dinmethyl itaconate (3. 0Bregaraith& rmol ), pal |l adi um acetate (168
ng, 0.755 mml ), tri-o-tolyl phosphine (457 ng, 1.5 nol), and

di i sopropyl et hyl am n . in roplonltrlle 75 m.) was
heategtgyreg—wﬁéka—!%#g PV goroethylerd. 3¢ hydra- 2y ot avap.
The residue nghdxdﬂ—e&tauth Et[err] O (150 nL) and the m xture was
filtered through celite to renove insoluble materials. The filtrate
was concentrated, and the resi due was reconcentrated from xyl enes.

Chr omat ogr apy3- Bﬁ(t&it{BiuuRygmbonyk}rl\a@i,mmﬂube%yl)ammo]Ete%GﬂhﬁxmmSolet hen 1. 1

I hey | h
materiale i th RnEdaneofeBRRe Sl 6o s B e REFT R CioaehipSe to -
| eave a 4-bremgickromomethylanissle (7 0PLeC2g G\OMeEtde#dreusdDMQQ (B mD) 4 RT( maj or
product).  The reactlon warmea_ Hﬁaprdxuﬂ@e‘iy 80 S§Piy eﬁft%( rd h%@(}' £c¥ %n dthﬁepi 310% Pd/ C

was added carefu ture was shaken un o en psi)

o B St 030 WO GO0 i e path skt foe tQQmL) ovhwee 1 he
cat al yst . Ttm2® ldybrls fefe W@ﬁe&@@feﬂﬂﬂry&hﬂmﬁh@x tfh@u ﬁﬂlb@ﬁ@(mmr &idbm tted to

he 35 d f h .
1E| ?tere& tﬁf(%gﬁ“)céﬁl ?°:§‘t°‘lt a8 19 ﬁ&étﬁ%ﬁ élé{?%{ ¥PE} f‘gﬁ ﬁtgr?l Y\?fate was

concentrated to I'Ehawd vas disgiitedyiehhgiroas CHoT1Ri(48 mBFin a roundbste@Ofl3R Hnd at ed

from CHO [ e 1,6 rmohdte oV, SH6PHRLRILAPRAL: OfheHabk il dhg" 20 eNt:

reaction solution was placed on the rotavap and rotated in vacuum at 50 °C for 16 hr. The
resulting residue was diluted with hexanes (100 mL) and the solution was seeded with a

30  small amount of the pure , solid product (obtained from a previous experiment by silica gel
chromatography using 10% EtOAc/hexanes as eluent). The mixture was allowed to stand

- at RT for several hr, then was placed in the refrigerator overnight. The product was

E‘;ollected by suction filtration and washed with hexanes. Drying in vacuum gave the title
compound (7.19 g, 75%) as a colorless solid. The mother liquors were concentrated and

35 chromatographed on silica gel (10% EtOAc/hexanes) to afford additional title compound

(1.42 g; total = 8.61 g, 90%): TLC (10% EtOAc/toluene) R¢ 0.48; mp 86 - 89 °C; 1H NMR
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WD 98/ 14192
PCT/ US97/ %889d/14192 20% Et CAc/ hexanes, then 1:1 Et QAc/ hecavssy/i8oet af f ord
the title conpound (4.53 g, 74% as a light yellowoil: TLC (30%

:Eztog\(r:ré';gl uen(r%(i I@chyzl&d@rflgb%%% 9'%%? eﬁi-;L)45§'->&t7‘6r(ﬁ; 2%) 3.61 -0 46 (br

s, 2 H, 3. 7470Q(§n,23{)l-977(s,3H),122 6438 (m9H).4), 3.63 (s 3 H) 2.62 - 3.12 .
(m 7 H), 2.35 - 250(m 1 H; 1.47 (br s, 9 H; M 5 (ES me 432 (M
+ Na) +.

()- 3) car bo ne‘t)hM)%Shy Q-Ce%ﬁ‘ﬁb?’%(rﬁ -RoPreernbpoycaRemdryshéRy | | but anoat e

TFA (55 i) m%lﬁgﬂﬂﬂaﬁlﬁd]m@&yl@ﬁ&hb@pﬁex@ﬂbﬁtﬁﬂcﬁﬁ of net hyl
() - 3-carbonet hoxy-

[2-[N-(tert-but ox@éé‘f‘ﬁ?ﬂ‘rﬂfﬁ)mﬁff%?%%yﬁwm])%f%%?'"ﬂ%?%?%ﬁ%?ﬂ“%ﬂ'f anoat e
(4.53 g, 10bromdanidete (9110 kg£23.03muasih) Witneahd 1tﬁad[nae 1(4 1!3 §,20.9% r(nd), palladiatm O[ err] C,

and the reactio reacti on was
concent r at edacetﬁﬁég\ﬁ'@g r elrsgelﬁ'ﬂ%l?\/t\rlz’iso't?lgl@hosghmﬁ at o ?’% pbﬁ'&ene (2 x
100 nl) to |disvmoptighylarhine (S®mMpoAb{l mirmal) Olaarmml@ﬂe Gdanml) was deprygenatedn | i ght
yeI | ow o Y,

y(35 e\ﬁ%:%l?]dgﬁ{aggﬁﬁ‘% {%%C%P tl{eMw‘Es hated to reﬂ?:? uﬁﬁer 5@51@ After 2 hr the

()-8- rret ox 5-tetrahydro-1 -benzazepi ne- 4-acet ate
A sol ution ofeagtion [wab cqn)cer@ca@dpmnﬁw@wdfqomtem%ﬁplwﬁcﬁ*mtwrap

met hoxyphenydsb%lﬁt@n%&ﬁnéslﬂea@@d ﬁ)cHﬁl@hzﬂiehﬁGMtﬁ@yﬂo%Hw AT bARlifeD. 8 rrL
33.18 mml e) in tol uene x for 2

ed at refl
stirred at Rapgals;all gthsemateriplswi hRng} h%ﬁ@gﬁre&f’ ot It‘?B?thFlbar“Hﬁﬂ’bchéﬁ’e 4 hr.
Concent r at i of iévela §ellowcal. Jrdlis mﬁmtxp@rmmocﬁ%mes (2b@ H) am dlloded to

ol i . 15 | i85,y i, o R EN el i Aoyt | O

CDCI [ er r ] ) [mlllo}v preciiftaedand Jhefil@atd was concentrpied tollegye 9.93 gA81%vef a yellewgil4 2. 7

(%]‘7 tO?’g-%'IFS Rf% Ski)(ma_]gr %l%dl(cg J =16.3 Hz, 1 _
3 50 - 3.90 73 - 3,16 3 H,
3.04 ( s 3 ?SC 2. 'Elilif‘ml was d1ssn§iji m§ q@oq and p_&ql'j)pﬂ/q_(f 44 g4, E%@)’mﬁﬂ é,a%ogl) (M

+ Na)+, 278 5&%&' Thetmixeire was shakeﬁ)md\ef?ﬁ)hh‘é en (50 psi) for 3.5 hr, then was ﬁ]tered
()-8- hydroxy 2- met hyl - 3- oxo- dro- 1H 2- benza‘ig‘pl ne-4-acetate

-tetr
Ahhydr U0 a1 AR R BrPRYS(he ST 5 RS ] oSO T AP o nce ¢ o
a sol uéHrexnatedraprietl by kilica gel (gradient: 20% EtOAc/hexanes) to afford the title compound

Setate (S65UREE PEEEIET sl FH OPy HEARIMARERI
anhydr ous 30NMK]2§@rGQ@BI§3? 03 (d(EQSHLHz hH) @Gﬁiﬂ@lér‘%‘? @drHZ’Tﬂiﬁ 090t 2e was

d to RT | 0 I
ol d H orr] O30 R0 vad L. 845 0 08 (2 ) BT I EIRNCI . B8 B0 K1

for 5 m# t%ﬂﬁ)a?a%x@ﬁ%@ﬂé’dﬂw?% éﬁﬁ:@%l(@ %28 01449 fm SFheMp §Hid e300

CHC [err] | agguNayere dried ¢(MySTerr]) and concentrated to | eave a

resi due. The aqueous | ayer was suction filtered to collect a solid
precipitate. This precipitate and the residue fromthe 35 CHC [err] |ayer
were conbi neg) Mathyl ()-3Mabbineikittyf [2-12,2, Aniflubloethglamino)methykeds concentrated to
| eave an off- h|te SnOll]'bgan a@: S was triturated with hot MeOH, and the -

m xture was 3f 8&%@8” %5 cool to RT. The solid was col | ected by suction
filtrati3h and waFRAdSSmhueastadddd ajl appnch to a solution of methyl (£)-3-carbomethoxy-4-

47 - [2-[N-(tert-butoxycarbonyl)-N-(2,2,2-trifluoroethyl)amino}methyl-4-
" methoxyphenyl]butanoate (7.98 g, 16.71 mmole) in anhydrous CH,Cly (42 mL) at 0°C

"under argon, and the reaction was warmed to RT. After 1.5 hr, the reaction was

c;“oncentrated and the residue was reconcentrated from xylenes. Drying in high vacuum at
35 40 °C left the title compound (8.70 g, quanntatwc) as a yellow solid: MS (ES) m/e 378 (M
+H)*. :
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WO 98/ 14192
PCT/ US97/ 1800 25/14192 cold MeOH and Et[err] O Drying in hi gPGEEINIASME

40[err] C gave the title conmpound (467.9 ny, 88% as a colorless
solid: TLC (Q%M@W(Mmbi)] 3 o%-@f(ﬂh2Qr1ﬁt70roe{tl%‘1)riﬁ4%r4h?§lgv I-DNSO dierr]) -
[err] % %’ _4_%:9 , 8. 1 H, 6.50- 6.70 (m 2 H),
5.16 (d, J =0eggazepins e1%)"384 (d J:164Hz 1 H), 3.60 - 3.85

(m 1 H, 3.56 (s,A ixthre oﬂmaﬁyl (+533-6£}b61ﬂ¢thé(yh9-Ez-az%tﬂﬂaoro&h}ﬁminoﬁneth% (ES)

me 286 ( M + Na P—‘J‘( I—% . .
Prepar at i on g mgthdxypl?en but%{xpg l-hosnﬂ r?mole), tripropylamine (9.5 mL, 50.13 mmole), and

2-[ (3- hydfox y:yl:gnq;sr(bmﬂhwiwasrmytp@aq refiluxe -Afkep &3 bithd @action was egncentrated, and the
2-[(3-Hydr Oxéls%d'ug Wﬂrgﬁ%%ﬁ%& oh 9139{(2”' llgé';%(éﬁxgxanes, load vath CH (%}mﬂié e of

2- chl or opyri di ne- N- oxi (15.3
m., 0.2 nol erompeird(§ -2t &.]° ?’mfzrgvos@w wmloégameémh@welbzmh@xlm&o% 100 m.)

was heat ed & %.49:4 tj o S il uted
with CHerr] gltoécr:l? aﬂ&gk}—' 3 HI@MR@(%%@F‘%)S?%TW{IQ 1 Qﬂ&ol ?Z%Io@gd? gsol ubl e

e or o o LS Fie LR G R8s DHO G Tl T HOns €0 430 (m, 4o
tol uene tig | 8a0gs,3 MEh.T oW, OH),2.831-13. 1BAY & H) CIve@atIcoren B) Kz, 2886 MS (ES)

MeOH CHC titl d (15.62 g, 93¢ |1

sol i d: TLEeE%%ﬁ%@W% [%é&?) ‘k%fL' 8 zgmooun ([err] HgNI\/R (/()258S ?:Dée[e(r)\rN])
[err].8.07 (dd, | 6.6, 1.2 Hz, H, 7.34 (br t, ,710--730(m|
::?)’ g gg fdg’ebédezhrﬁ (:% %l&?ﬁoﬂ?—m&h@? m?o—é];8,6,5-t§tra%gdr&0mﬂ-%-b%azeéléé%Oa(c%}ate

|\/5’ (ES) me 169 (poy.sqh)tmn of BBr3 in CHCly (1.0 M, 60 mL, 60 mmole) was added dropwise over

r

eparatijgn 4q mm toa sold? off B%@ﬁm&ﬂm) 9fmethoxy—3-oxo-2 2, 2 2-tr ﬂuoroethyl) -2,3,4.5-
2-[ (3- hydroxy-1-pr amnol -4-nitro | di ne- d a

op
2-[ (3- Hydr oxw@hxﬂr%ér bapzazspiner413retaty qugillﬁé4 mms»kq) ereanhydrous CH,CI (60
Accordi ng to et grtecm@dafargefne Pdephd £AU3itBnal D46 8125 tSUDST theltdabiébn was

2 oML 0r 04 ooy By ko2 s G5 AP pion R B ELE

2-chl or opyr i eily)e The mactiba vdraydﬁrmdht €0it6l@ °Cfdral Hr) thérew BeOR@HtRded36h the vwss/ap.

prepared 285 %e HsA0&as r%ungénulyéd QJZZS% M%ﬁ (Zx]ﬁ}ie% fx(oM l-iiO'j)c,-'- then was filtered
through a‘pad of silica gel (EtOAc eluent). Concentration of the filtrate left a yellow solid
which was triturated with hot hexanes. The title compound (4.74 g, 96%) was obtained as
an off-white solid: TLC (1:1 EtOAc/hexanes) Rg 0.40; 1H NMR (400, DMSO-dg) 3 9.28
(s, 1 H), 6.90 (d, J=8.3 Hz, 1 H), 6.62 (dd, ] =8.3,2.5Hz, 1 H), 6.57 (d, ] =2.5 Hz, 1 H),

25 527, J=167Hz,1H),422-438(m, 1H),4.07-422(m, 1 H),4.07(d,J=16.7Hz, 1

H),3.72-3.83 (m, 1 H), 3.58 (s,3 H), 2.94 (dd, F = 17.0,3.8 Hz, 1 H), 2.72 (dd, ] = 16.7,
9.1Hz, 1 H),2.65(dd, ] =170, 14 Hz, 1 H), 249 (dd, ] = 16.7, 5.0 Hz, 1 H, partially
obscured by residual solvent signal); MS (ES) m/e 354 (M + Na)*.

w
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-48 - WO 98/ 14192 _
PCT/ US97/ 1899s/14192 PCTRISEPE0GL | on 5
Preparation of 2-[(3-hydroxy-1-propyl)am nol-4-nmet hoxypyri di ne- N-oxi de

5 a) 2-[(3-Hydroxy-I-propyl)am no] -g-nethoxypyridi ne- N-oxi de =
A solution of 2-[(3-hydroxy-1-propyl) -4-ni tropyridi ne-N-oxide (0.275
g, | nmmol) and 0.5 M NaOwve in MeOH (16 nm., 8 mmol) was heated at

reflux under g drfMon of the enarfiofibrs of AEHTIRAES 5.0k {18,435 MGl 1§-C 00!
and gl acial Ac . , mol’) — was added. € solution was

concent r at ed 2ehsnzazepinesdacetate t he residue was triturated with 10
CHerr]CEkerr]. The insoluble materials were renoved by filtration and the

L e RS R g RGO £ 801011
|?>i l: MS _(ES) éﬂi&ligrl @Q—.)LB-]()lgkokyH)meZ,S,4,5-tetrahydro—1H—Z-benzazepine-4—acetate

reparation ratj on .

0 Bt oty 3 oMyt s BREGS 044 4 saraigica: 1H-bonzgaenipg Aot vy

benzazepi ne- 4esabved mceits enantiomers by )chiral HPLC using the following conditions: Diacel

3-[N-(t -B - =1 K ] -4-b i
o b 20 o110 PEHYECASO bty 22 Sachmh EOHIHBRE st MDA & N Ged
rapi dly to adegstioniab@d4gmm, 70 mg injactipnpipfonmeshtBIEDHyydrixy Graxo2B.88 g, 25
nmol e) in an Mﬁ%&lm&j&gpiﬂé—)ra@&até}r 21.5 min; tg FOEmetRAGE)LOB-NRESEB-5:0-

2

]

approximately 30 - 35 [err]C After hr, the reaction was dilufed with
i ce-col d o.5>ér€r-4\%rm*e>?%@1ﬁt begzpgentRerd-aaetaleg 94-1 AUt 20 (3 x 100 ni). The

conbi ned Et 20 | ayers were washed sequentially with Herr]O (2 x 25

m.) and Qrine (25 nl), dried 25 (MySQ err].), ,and concentrated to a |ight
yel | ow oﬁﬁ: TLC (tol uene) Rf 0.43. glm@l‘ﬁ-& The oil was dissolved in

anhydrous CH err]C[err] (48-nL) in a roundbottomflask, and

di -tert-butyhkmfli nat ] &1Ll Kk
O verts b pcasagge ot bl £ EUE Bgto- A By

rotated in vdtudibensszepipefacetdte for 16 hr. The resul ting residue was
diluted with hexanes (100 nlL) and the solution was seeded with a 30 smal |
anount of the pure, solid product (qobtained from.a previqus exggi nent by

silica géf 2 Methyl (R)nehy-Sumeshony 3iexp i 4 DB | Hdsbspeagepine-4posiiaand The
m'hxt ur ? was  adetyes)- (l)E&-xﬁétﬁ@d-Sﬁoonﬁ,ﬁs-téﬁhfldib—ISIGZLBénabzlePihe-ﬁag&%te was placed in
the re r|gerator el . e ro S ecte suctl on
Tt ot oot e e el ROl siBRaarg- i RensECR RS lerii il ©".
resolved into its enantiomers by chiral HPLC using the following conditions: Diacel
Chiralpak AS® column (21.2 x 250 mm), CH3CN mobile phase, 15 mL/min flowrate, uv

25  detection at 254 nm, 500 mg injection; tg for methyl (R)-(+)-8-methoxy-3-0x0-2,3,4,5-

tetrahydro-1H-2-benzazepine-4-acetate = 10.2 min; tg for methyl (S)-(-)-8-methoxy-3-oxo-
2,3,4,5-tetrahydro-1H-2-benzazepine-4-acetate = 19.0 min. '

Preparation 9
30

a) Methyl (S)-(-)-8-hydroxy-3-o0x0-2,3,4,5-tetrahydro-1H-2-benzazepine-4-acetate

35 A solution of methy] (S)-(-)-8?methoxy-3—oxo-2,3,4,5—tetrahydro—1H—2—
benzazepine-4-acetate (15.0 g, 0.057 mole) in CHCl3 (160 mL) was added dropwise over
30 min to a solution of boron tribromide (20.53 mL, 0.217 mole) in CHCI3 (160 mL) at -8
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conmpound (7. 19?1@ 75% as a colorless solid. The nother |iquors were
concent r at eWOIHAE " chr onat ogr aphed on silica gel (10% Et ORCTRA8Y ¢ o
afford additional title conmpound (1.42 g; total 8.61 g, 90%: TLC
(10% Et QAc/ t ol *Gemddr arRfonDm4iBtaining t%temp&@tufed:mm}ﬁl —5[%Im]d}9 9VR'he reaction mixture ‘

- 49 - 920
T Uso7/ 18001 el a8 2 °C fas0 i SYieQH 200 k) gvas gddedecrgpyise inifiafly,
6.64 - 6.82 (raintaipgng thp tQEPefaWe"AOCa( 2 The reacgio mixture was congergQuteiiy gise b |

3.77 (s, 3 H) 1v1s'130\?3201l'wli||c}16§as(réﬂon9enh‘3ted from MeOH P))O Mat hi‘he oil was dissolved in
()-3-car bo Xiq- [N-(tert-butoxycarbony 2,2- 5

trifl uor oe ﬁymal&arﬁ@{q%%@ﬁ? |w]a§)m l@)@ﬁltratxon The filtrate wag
sol ution Of neutralxzcd (to pH 7) with 50 % sodium h droxnde de osmng a white sohd The

3-[N-(tert- buto carb tri oroet am no]
br E)rmfaml sole (8 ‘?s“ﬂ‘ q'gg' %@‘ﬁ%ﬁ“g by Wﬁtaﬂéifm‘]‘i’ \éﬁgtagm?% °g§:eﬁga°2‘§a‘§l4h"mml ),
pal | adi um solxﬁwﬁamﬂleet(d?dia dﬁm in Vadunmneoglve affbidithecritie@opppidIPliignes %y.01 ny,

|
2,30, ™). 0 o e ORERY SN Sk lp RORIL
cycl es), tlAen mwmks 10Q% ELH mbﬂ%ﬁhaw 0amaemireflayorate, B¥ detectidn w216 hen; tg =7.5

reaction was qﬂggg_gﬁﬁ?&g%) ?@&rtﬁaq@ﬁmt(ha#glggyep% yol uene. Silica gel

chr omat ogr aph c/ hexane sanp e with CHerr]d [err])
renmoved the phosphi ne and baseli ne materials; all other materials
with Rf 0.55 - 0.70 were collected to%?%{&g_,;@j concent r at ed to | eave
a yellowoil. This was taken up in 20% c/hexanes (200 nL) and allowed

to 15 stand at RT for 1 hr then in the refrigerator overnight. The m xture
was fil tens(cji tP@elﬁﬁBﬁ/@fgzig?é- o] i RdinbNeoxidd |(g B ate vas
concentrated to | eave g 1 : TL %o !
Et CAc/ hexanes) Rf 0.55 (nmjor -product). The oil was dissol ved
i n Et CAc (100 ajri2}{(3-hytdoxyOBpriopy 1 aninb) 4b- @imet%ylwndmNejxxd&as added. The
Chrougt col i o to Fiogue e BABRN FSubibrt oo N i i diee” ana
t he residue vvéyneth}'lpyﬂdmfl%mﬂ@@ﬁm@d. BiV.di AlmUaC@@t Soqy 195, ERt3563)@0nthe 2-
Et OAc/ hexapes knibRoppidifd-f- thﬁh iobiflorkRRO &
T i L A L
er =

Hz, 1 H), 6.60 - 6.72 (mIH) 450-480(m2|—|),3.45-3.95(m
2H),3.77(s,3H) 3.63 (s, 6 H, 2.85 - 3. 09 (m 2 H, 2.58 - 2:80
(m 2 H, 2.33 - 2.50 (m 1H), 1.20 - 13%—%%—411) M5 (ES) nfe 500
(M + Na) +. c) Methyl
- () -3-carbegget Yeafls - L1 sl or am no) nmet hyl -
met hoxyphenyl anoa&-e falifdy 2 4% 5 nmL) was added all at once to
a solution of nethyl ()-3-carbonethoxy-4-
[2-[N-(tert- buigxwzamxhsmﬁrbo f{nﬂnc% sitdink | UOr oet hyl ) am no] net hyl - - |
nmet hoxyphenyl ] but aq,oate é ? g 1 mmol e) i n anhydrous ([6er CI [err.
(42 nL) at OC o a stirred solution of 2-am1no-6-p1cohne (4.33 g, 40 mmol), EtzN » 40 mmol) and

CH)Cly (50 mL) at 0°C was added di-tert-butyl dicarbonate (9.6 g, 44 mmol). After stirring at RT

30  ovemight, the reaction mixture was concentrated in vacuum, diluted with HyO and extracted with

CH7Clp (2 x 50 mL). Drying (MgSQOy4) and concentration gave the title compound as a colorless oil;
. MS (ES) m/e 209 (M + H)T.
i))r 2-{(tert-Butoxycarbony!)methylamino}-6-picoline _
35 To the suspension of NaH (60% dispersion in mineral oil, 0.44 g, 11 mmol) in DMF (20 mL)
at 0°C was added a solution of 2-(zerz-butoxycarbonylamino)-6-picoline (2.1 g, 10 mmol) in DMF
(30 mL). The reaction was stirred at 0°C for 15 min; then methyl iodide (1.6 g, 11 mmol) was
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under argon, and the reaction was warnmed to RT. After 1.5 hr, the reaction
was Momesi9at ed, and the residue was reconcentr at ed - PCEMSY1880ks .
Drying in high vacuumat 35 40 C left the title conmpound (8.70 g,

quant itative),das, al‘hé%a'c@c‘/ﬁ BRkbirfwas\BndehPdtedin® achlth, GMted with HJOHhd extracted with  ~

50 - 8/1419
PCT/ us97/ 180d3H2Ck (3 x SQiTL%]PWWg (MgSO04) and concentration gave the title compound as a colorless oil:

() - 8- et hoxy-MS @RSy e 023 M 2H)ti fl uoroethyl)-2, 3,4, 5-tetrahydro- | H 2-
benzazepi ne- 4-acetate A m xture of nethyl ,
()-3-carbonet hoxy-4-[2-(2,2,2-trifluoroethyl am no) net hyl - -

4- et hoxy[Shem)IBﬁbﬂt@ﬁm&ﬂmm@&@ﬂiﬁy%xﬂhﬁ)mmb}2—pyndqy9dcetaiene (9.5 nm., 50.13
nmmole), and 5 X f1er hr the
reacti on was conce%‘?ggﬁs‘a&&égﬁ%%mnw F%?Iec[)\%gés%c ?ﬁgrr% ozgk?%ghed on
silica (2:1 Btmmnma@sthyﬂamml-ﬁnmthegr9 maiolewas piided Tfoeming & deep red solutlon
conpound (5. 3&&& 15 %a.mﬁémyléamnﬁe @@m %M&l\}hﬂam&@%@ bhﬂg%lfl)l cYufolr &Hv%
TLC (40% Et OAc/ hexanes) err

(d, J 8.5 |.qilrrec1atH78°CEfoB@ a\dgglonqj Iimm, thent}grsactlgn gaq_gpenqbeci.bwt @Ug&tet{ 4G1 =
2.6 Hz, IIOH) sofutid® Tifb mikture W& Wariiéd to:R'I"'Qnd eRuwrfed-with ROAC x 40 HL). TR comgm&:i9

(13 H) : 3 I\/B, ( ES;o]fgag'nc layeﬁ.{%erg glgsqkeﬂ/lw_‘_tg hasne ging%@d%bq@%“_ffgpd (cmcfj concentrarg? %Bﬁﬁﬁ?

() - 8- hydr oxy -chroimitdpydph3 gaveaheXjtl, odmbeindtas a byldriess oil:HVIB-(BEmazep(Metacet at e
A solution of BBr3 in CHerr]C[err] (1.0 M 60 nm, 60 nmole) was added
dropwi se over 15 30 min to a solution of nethyl

() - 8- met hoxy-B-Eshy-Rngeghylarmine)rd-pyirigylacssatery| ) - 2, 3, 4, 5- t et r ahydr o-
é'::i gr lrj]e glzl?é re Pi n (e 68’A Wt & efh?i—é ﬁt@kb&&y?ﬁbm}n@&lﬂaﬂmﬁ)ﬁ‘ B%‘;ﬁ@ﬁcetate (0.6 g, 2 mmol)
addi ti onal 1 a9f4M HGydtogsanejgné 2Q mEopass st WOVemlght pher was eaacaniiaiedughl y
to -10 C and m&mmmbymﬁﬁbméwgaw@em@@n%ddm dsGrhie kot Qb (H) mve 195 (MALBD+.
The reaction was stirred at -10 to O [err]C for 1 hr, then was concentrated
on the rotavap. 20 The residue was reconcentrated from MeOH (2x) then
from Et QAc, td)@(M\ﬁbyliminbm-pyhdylethanolthrough a pad of silica gel (EtOAc

el uent) . ncentrati on . c
triturat€d with hg% ex%ﬁ'é'wﬁ”ﬂ m({ Jo?"hgn S uﬁé’e}(’}?pyfﬁ ichg{, 20 g t“gf%@
as an oirépwiks a wiutioh pﬂethYHZEIH(eﬂhy!BHEmd))ﬁd#}'héxlamt} (ORB 02 m@nol)[le ﬂ‘HFKﬂQ\MS?)

g4g(2) ( EXB% d [_@ﬁérlﬂe ah&xrtx[)ll wis &ﬁml_pi)letedéthe ('e%ctu;'n rhﬁctur@wgsq"irged t 0°C %n@qdéﬁche&-wli'@x IO%J
= 16.7 HZ 1 I}LDC')H ,spllgg)n The gglde Wgre empgve gy ﬁlyranora aggthe ﬂ}tra@ W corlpe@x;ate(ddn vg:uum
16.7 Hz, The resiflue was didsolved 1:3@1-1 add tHe solﬁﬂ&ﬁwfs%ne@(M‘@SO 3a&ﬂcoﬁaﬂtratéd =

EIL.; 8, §482|§|sz liecgﬁl;,bcntﬁau&g %re&sotdlugne_ﬂ iégaye the tige P&mpw_tmii_'as zbg)}qrr%ﬁ c[1§ l\?? (és‘; mi/e l]53 1%

obscured by r«ytdual sol vent signal); M5 (ES) me 354 (M + Na)+.

e

Preparation 12

30 Preparation of 3-[(zert-butoxycarbonvaminol-1-propanol

- a) 3-[(tert-Butoxycarbonyl)amino]-1-propanol
: A solution of di-tert-butyl dicarbonate (10.91 g, 50 mmole) in CHyCly (50 mL)
was added dropwise to a solution of 3-amino-1-propanol (11.5 mL, 150 mL) in CH,Cly
35 (250 mL) at 0°C. The cloudy solution was warmed to RT and stirred for 1 hr, then was
concentrated on the rotavap. The residue was taken up in HyO (100 mL) and extracted

with Et70 (3 x 100 mL). Drying (MgSO4) and concentration left the title compound as a
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-51 - 98/ 14192
PCT/ US97/ 1‘@’613’?’1\/\%
HPLC separation of the enantionmers of neth

() - 8- hydr oxy<glogsss-ofl: 3HNMR{(250MHy FRCIDH 4. 80 (brs, 1IH}p2A0 a3 8p(me2 B 4dddrate 5
a) Methyl 342 m, 2H), 3.03 (e, IH% 155 - 1.80 (m, 2 H), 1.45 (5, 9 H): MS (ES) m/c 198 (M +

(R -(+)-8- hydro y- 3- 0X0- 2, t et rahydr o- IH 2- benzazepi né- 4- acet at e and
met hyl (S)- (—13 - hydr oxy- 3 oxo_ 2,3, 4, 5- tetrahydro- 1

H 2- benzazepi ne-4- acetate Met hyl

() - 8- hydrgxy-3-o0x0-2, 3,4,5-tetrahydrqQ- 1H 2- benzazepi ne- 4- acet ate was

resol ved gnto Its enantionmers by chi m&%’t—?ﬂ]si ng the follow ng
conditions: Diacel 10 Chi ral pak AS colum (21.2 x 250 nm), EtOH nobile
phase, 7 nL/1yg . d o 4l nm 70 ng injection;
t[err] for : S 0X0- 2 3745
tetrahydro 1H 2- benzazepi ne-4-acetate = 21.5 min; tR for nethyl

(S)-(-)-8-hydkoxy-
S L et S oeabonylamino)-Loroganel. _ 5 1 i g
Pr epar atilén 8 To a sojytipicstiveed ander aggan e'frovrnéermmm ehiampingfl-prepangl (0.77

() - 8- et hoxy %?1 @)ﬁﬂﬂa) §1d4n§h)tlﬁ'ﬁl'h@mrlﬁh 7 mmo]) 1anﬁ'F' & ﬁﬁﬁ@@s@ﬁ@éd"@smﬂpéﬂﬁ@ﬁ ate
20 a) Methy - 0X0-

H- 2- benzazepiohén grogeté%yéfhéorgﬁqanatg (2g 1 mq,‘yp THF (20 ?rh..r) ajllg/e resultmg mixture was
(S -(- ) 8 e tallowat t3 s rodndtethpérathdvaitiiel weekehd, khed -we bonr@ftiatede The Asiduat e

Met hyl - 8- net hox 2.3, 4 5-tetrah e-4-acetate was
resol ved intd alspgnfiel‘ﬁﬂ'tc?gf?ﬁ@ fogtaghy %ﬁ%lgem%@z%ﬁ@k}&%éﬁ% tﬁ fite
condi ti ols: Dbmpeind (0.80 g, 38H) ned prkkyeliSwadlt MBS in/225¢. 3200+ H)T ., CH[ err]CN
nobi | e phase, 15 nL/nmin flowate, uv 25 detection at 254 nm 500’ ngy
Injection; tR for nethyl (R)-(+)-8- m;t hoxy- 3-4oxo- 2,3,4,5-

reparatio|

180
PETgEg'FIa Plon 7

20

a) 2-[N-(3-hydroxy-1-propyl)-N-(tert-butoxycarbonyl)amino]pyridine-N-oxide

A solution of 2-[(3-hydroxy-1-propyl)amino]pyridine-N-oxide (8.0 g, 47.6 mmol)
in tért-BuOH (80 mL) was tr';:ated with di-tert-butyl dicarbonate (11.4 g, 55.3 mmol).
After 18h, the solution was concentrated and the residue was triturated with hexane. The
25  resulting solid was dried in vacuo to give the title compound (12.5 g, 98%) as an off-white
solid: MS (ES) m/e 269.3. (M + H)*.

Preparation 15

30

propyloxyl-3-ox0-2.3.4.5-tetrahydro-1 ﬂ-Z—begzazepineA-aQ atate

a) Methyl (£)-8-[3-[N-(1-oxopyridin-2-yl)-N-(tert-butoxycarbonyl)amino]-1-propyloxy]-
é-pxo-2,3,4,5-tetrahydro-1H”-‘2-benzazepine—4—acetic acid

35. According to the proéedure of Example 1(a), except substituting 2-[N-(3-hydroxy-
1-propyl)-N-(tert-butoxycarbonyl)amino]pyridine-N-oxide for the 2-[(3-hydroxy-1-
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tetrahydro-1H 2- benzazepi ne-4-acetate = 10.2 mn; tR for nethyl

(S) - (-) - 8- N IRHY923- 0X0- _ - PCT/US97/18001

2,3,4,5-tetrahydro- 1H 2- benzazepi ne- 4-acetate = 19.0 mn.

Preparati on 9ra§lhaminolpybdineNkide! the tloéonimtiny/ was prepared as a light orange foam:
S)-(-)-8-net t et rahydr o- 1H 2- benzazepi ne- 4-

gczat gt Za ﬁg@%’%?@ ‘F(N? +In® g P

(S)-(-)-8-hydroxy-3-o0xo-2, 3,4, 5-tetrahydro-1H 2- benzazepi ne-4-acetate 35

A solution of nethyl (S)-(-)-8-rret hoX¥eparaQ¥014, 3, 4, 5-t et rahydr o- 1H- 2-

benzazepi ge-4- acetate (15.0 g, 0.057 nole) Tn CHC [err] (160 nL) was added

~

dr opwi se over 30 mnto a solution of boron tribromde (20.53 ni,
0.217 nole) i Z-[(3 ropyl)amiino]-4-me idine-N-oxide

- 52 - WO 98/ 14192

PCT/ US97/ 18001 [err] C under argon, maintaining the tenperature

bet ween -5 [ err] CAamikthre p£2-chicio-4HnethylppddineaN-oxide (12 leg, 0.068 m’ole)mowmﬂ: red at

|Cﬁ| tl-2| l[)ehrr] Cv f Oﬁm cﬁ%,,?sap‘ipé'yhﬁﬁ 3%e%§@§rlgg?éqm3 @‘%ﬂ?% rde"Q”f e reaction

m xture Wls NAHESH R EB4 rgolg] onl rert-amyl alcohol (§6 oulld was heateh itateflwg sAfter 16
reconcentrat ggl (fd EE@HM?% §obf, difuled vﬁ %d‘l? Y%ﬁ nft)) S8 sy | EE ret% R remove.

Herr] O MeCH and a small anount of was renoved tration.
The filtrat e igsgluble matermlsﬂ diie filirate wag celecemmtﬁdmdmcwewt% mmwwdwm de,

deposi ting a aWailéw o.ORéddystaliR@tion from CHSL the e mpelinds i @el £,88%) 5 by

coi 1 ccted and avey e, AT @e@%ﬁaﬁ@gﬁﬂ‘ﬂ%ﬁ e L T SHS

9 . 15 Thes. hridiue.e8 gas, ldHseye, { HY, 6c33i(@a 1y =rﬂ.5 RiHAY BALTE (1, Tas.7 éllzpak AS

colum (4.6 0 1.190%0 bi Lrate, uv
det ecti (()n at éﬁé%ﬂ{“’% H?Z.’ 29{)/2%9%"3m%h'1%3§ g?g l%\éﬁdsr%gﬁ}gé 18? £ 4.4 nin
(R-enant i omedD*19%) .

Preparation 10 15 Preparation of 2-[(3-hydroxy-1

- propyl ) am nol -4, 6-di net hyl pyri di ne- N- oxi de a)

2- [ (3- hydr oxy- 1- propyl ) am no] - 4, 6- di #ERPESAIeAAT di ne- N- oxi de

Accordingpto the procedure of Preparation 4, except substituting

Chem Soc. 192
hydr ochl ori deg

(ES) me 197 4Me'{a difo-1H-2-benzazepine-4-acetate

25  a) Methyl (S)-3-0x0-8-{4-(trifluoromethyl)benzylioxy]-2-[4-(trifluoromethyl)benzyl]-
2,3,4,5-tetrahydro-1H-2-benzazepine-4-acetate
To a'solution of methyl (8)-8-hydroxy-3-0xo0-2,3,4,5-tetrahydro-2-1H-benzazepine- -
4-acetate (0.31 g, 1.24 mmol) and 4-(trifluoromethyl)benzyl bromide (0.89 g, 3.72 mmol)
in DMF (10 mL) was added NaH (60% suspension inoil, 0.11 g, 2.75 mmol). After stirring
30  at RT for 4h, the bulk of the DMF was removed under vacuum. The residue was
partitioned between sat. NaHCO4 and EtOAc. The aqueous phase was extracted with
. EtOAc and the combined organic extracts were washed with sat. NaCl, dried over NapSOy4
wand concentrated to give a clear oil (0.90 g). Radial chromatography (5% acetbne/CHzClz,
;iljca gel, 6 m plate) gave the title compound (0.53 g) as a white foam. MS (ES) m/e 566.1
35 M+H)t.

-56-



-

Preparation 11 25 Preparati on of 6-(nethylam no)-2-pyridylethanol

a) 2-(tert - ®desaegy bonyl am no) - 6- pi col i ne To @CINGI97/E8901

sol ution of 2-am no-6-picoline (4.33 g, 40 nmol),, Et3N (6.2 nL, 40 nmol) -
and CH % Mé& 186)d-n EBLA o (40ri R orRRN ﬁiis'?éﬁta}( drgliiga bonat e
(9.6 g, 44 rrrm R[ﬁe)r s)t(élér 1 [I%QT;1 overﬁ%ﬂt the re%étlon m xture
was concent ratbé‘ﬂa?‘?ﬁm?é‘c‘%feﬁﬂe d| I ut ed with Herr]O and extracted with

tCHEFH] Clerr] (2 &ﬁﬂrmd}ogeﬂtﬁzsh ﬂgsk(MSQrgerdrdﬁh xaadynqspmmg@u on gave the
| e conpoun S
by oL (T or s Ao R b eoR i rupomshy ke g ednyaror 5

suspensi on5of bbiahkephid % ateard0.38 gi1.38mMmbl) etidPeatimban’s Eatalyst (RO mg) imvieOH 0 DIVF
(20 n)

2t ert- but o BOR R & DAt o 0 B oo g e oo "
m.) . The reactwasrenweed byt fitmeah. e&cmb@lfobsolmt gave a white foame(01601g).i Ratiidde (1.6 g,

11 nmol ) was
VO 98/ 14192 chromatography (5% acetone/CH,Cly, silica gel, 6 m plate) gave the title compoulrig (042

PCT/ US97/ 1800%) as a white feainie HH NI (250 Y2, 6B CHg)ydt 130 duers 8.8 Slrc 2 7.38 &4 Fn

vacuum digput 4 p bh),'d%(d%ﬂ%%wm%t@@éﬁﬂtﬂw 34H91[}6r6’iﬁd[ﬁifsh}(z3 X 50
m.). Drying ( Sq'er 1] concentration gﬁave he title congoun

colorless oill ), 505 H(),és§5 @ = Yo8HENH), 3§3(m, 1H),53.70 (8)3H), 3.60 (m, H), 2.95

Et hyl - 6- [ (t er {imp4H)0x¥s addbpay?. ) /et By, l1aayi no] - 2- pyri dyl acetate
LDA (18 mmol ) was prepared in THF (30 nm.), cooled to -78[err]C, and

2-[(tert- but oxycar bonyl ) met hyl am no] -6-picoline (2 g, 9 mol) was
added, formng a deep red solution. Preparatyt®& 15 min, diethyl carbonate
(18 nL, 13;,mml) was added. The burgundy-col ored sol ution was stirred

at -78[err]JC for an addltlonal 15 mn then t he reactlon was quenched wth
saturated NH4E 14 lEoX 3xQXQ somesiyl extract ed

Wi th EtOAc He&@%{l&#&zﬂéﬁaﬁ% i A8 via enang%gﬁ:@ﬁ\?e glyﬁaassné were washed with
brine, dried , ered and concentrate Ica gel

chromat'ogr aphy gave the title conpound as a colorless oil: M5 (ES) nle 294
(M + H)+. a) 4_Brdajogtmy.{lo,ﬁet(,ﬁa{1§w@l am no) - 2-pyri dyl acetate 15 A

(0.6 :;“ Bramol) ToxhifdcotoR B Piaritmb mipi® ol 5 el 84T 80
RT over ni ght, dichlerometimne (500 endt) mas mﬂicd N-bromodﬁeammwv a1 345 mrholpfollibetdinne

gave the titl %en%gmgf&%e?é g,%irﬂlﬁoliofﬂeq'éacm &/58&11&} Rl »\glM aﬂ_‘S})-‘\'ﬁatt fiood

latr;p with reflector placed approximately 12 inches from the reaction flask. After 24 h the

reaction was concentrated by rotary evaporation to half its volume and allowed to sit for 4

25  h. The white precipitate which formed was filtered off and rinsed with a small volume of
dichloromethane. The filtrate was concentrated to dryness and the remaining solid was
triturated with hexanes and filtered. Drying under vacuum gave the title compound (100.25
g, 72%) as white needles: GC tg = 6.56 min (HP 530 pm x 20 m methylsilicone column,
He carrier flow 20 mL/min, 100 °C initial temp., 1 min initial time, 10 °*C/min rate, 200 °C

30  final temp., 1 min final time); 1H NMR (400 MHz, CDCl3) 6 7.44 (d, J = 10 Hz, 1 H), 6.99
(d, =3 Hz, 1 H), 6.73 (dd, 1H), 4.55 (s, 2H), 3.80 (s, 3H).

l’t‘)) 3-[N-(4-Trifluoromethylbenzyl)aminomethyl]-4-bromoanisole
: To a stirred solution of 4-bromo-3-bromomethylanisole (35 g, 125 mmol) in
35" anhydrous DMSO (50 mL) and dry THF (50 mL) was added 4-trifluoromethylbenzylamine
(30 g, 171 mmol) followed by triethylamine (18 mL, 129 mmol). After stirring for 18 h at
RT the reaction was concentrated, diluted with aqueous 1 N NaOH (250 mL) and extracted
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e) 6-(Methyl am no)-2-pyridyl et hanol 20 To a mechanically stirred
solution of wogs/t#49a n THF (1.0 M 20 nL, 20.4 mol) was adde®@CT/US97/18001
dropwi se a sol ution of ethyl-2-(nethylamno)-6-pyridylacetate (0.38 g, 2

mol ) in THE (h mbo. (2x250 mLf\fT}ﬁrco&\Bi%ecP&Qéxﬁé ?\sr&"@&e%@ﬂ%ﬁ%ﬁﬁ%n& Rigied €act i ON /
m xture was warned to err% and .quenched w

The solids mr@azm\@& cpyre tﬁ“’(drt&f‘ﬁ'yﬂ?f*s %eilﬁ‘& "f’*f“ﬁ’{ rempigedyyas @Bﬁﬁ‘gh Iﬁ?ﬂ? ed in
vacug m ed ( ws&ﬁhﬁnd&@dpﬂyen mear gail 9@ 20% EtOAREHEL) 1oifethé fitleddehpbie (3@2112 |3 o)r(l)
Gave the t1 11 & d8TBolacs HOBEIE i o ﬁ%gﬁ%@’ﬁ?@ﬁ# CpdARES AT, )Y

Preparati o 12.2 H3®H), Pte(ara8.2éiz, 2H), 7.43 (d J =8.6 Hz, 1H), 6.96 (d, ] = 3.1 Hz, 1H),

3-[(tert-buto
3-[(tert-But o%@xgon 1% ’Rﬁ*) %34%011@ oG, SH)’”S@IS’ II-DA sol ution of
di -tert-butyl dicarbonate (10.91 g, 50 mmole) in CHerr]d[err] (50 n)

was added dropyi sgy. gtat Bui? n{éﬁﬂoﬁﬁbﬂf(ﬁﬁ:ﬁdﬂr&ﬂaﬂy‘l nsemmmﬁelﬁlyui BomodmidL) 1N

CH err]dJ[err] "35 sol uti'on was warned to

RT and stirred for 1i° 41?““{’5‘@!’\“% [N‘("f'm@@ﬁ&’é“rﬁlm@@d agppomethyllckavap. The

residue wag t ai&&aoﬂ&olerqaﬂ P4, 91 SntolAR dLTHRAW0 eatl) WaS bRIdd di-tert-butil &iBarbdrkRr 1 ] O

3 x 100 nL Dr | and concentyation left_the title conpound as a
55 4- ). y 1%3 ngg/oq) ereact?on was st?rre under argon for 18 h (vigorous gas evcrmtlon

PCT/ US97/ 1800 Jwas observedy. dfancérdratiorinti sﬂx[:zegd’l }:Hoﬁinl(aﬁlﬁ(XS h-r0% EfPAd/exade) [err]

4.80 (b ,

(br v, 1 1), EeoR i gmmbudst Bp sspyas fucsi o i dn Ra gl
Na) +. 044 1H NMR (400 MHz, CDCl3) 6 7.57 (d, ] = 8.3 Hz, 2HPT 40 &, & =i83nHA 2H),

P t t |

8,0 et S gt g o,
stirred under (ét3H)01V)f‘ﬂ(Se?fﬁerature of 3-amno- 1- propanol (0 77

g, 1.1 mmol) and trlethylamne (2 85 nm, 7 rrm)l) in THF (5 nmL) was added a

oy P e T esul DiME N R e b i togmels Dbt ot e o
over the vveek&ﬁahoxylfiﬂiihnmes concentrated. The residue was purified by
chr omat ogrﬁphy on SA llcft%n%‘?l.’. [1(1(% %oxycd—go [) (] Cl[err]) to give the title

trifluoromethylbenzyl)aminomethyl]-4-bromoanisole (37.08 g, 78 mmol), methyl acrylate

(35 mlL, 590 mmol), palladium acetate (0.88g, 3.9 mmol), tri-o-tolylphosphine (2.38 g, 7.8

moi), and diisopropylethylamine (31 mL, 178 mmol) in acetonitrile (200 mL) was

deoxygenated (3 evacuation/argon purge cycles), then was heated to reflux under argon (oil

25  bath set at 80 °C). After 6 hr additional palladium acetate (0.88 g, 3.9 mmol) and tri-o-
tolylphosphine ((2.38 g, 7:8 mmol) were added and the reaction was stirred under reflux for
an additional 18 h. The reaction was concentrated to dryness, and the residue was taken up ~
in 1:1 EtpO/petroleum ether (300 mL) and allowed to stand for 4 h. A gray-colored
precipitate was filtered off and washed with a small volume of 1:1 EtoO/petroleum ether

30 (100 mL). The orangish-red filtrate was concentrated and purified by flash
chromatography on silica gel (15% ethyl acetate/hexanes). The resulting residue was taken

- up in hexane, and the mixture was allowed to stand for several hr, then was filtered to
'irem'ove a yellow precipitate. Concentration of the filtrate left the title compound (34.52 g,

92%) as a thick yellow oil: TLC (silica, 20% EtOAc/hexanes) Ry 0.45; 13 NMR (400

35 MHz, CDCl3) 8 7.80 (brs, 1H), 7.57 (d, ] = 8.1 Hz, 2H), 7.53 (d, J = 8.6 Hz, 1H), 7.29 (br
s, 2H), 6.83 (dd, 1H), 6.72 (br s, 1H), 6.23 (d, ] = 15.7 Hz, 1H), 4.58 and 4.53 (2 br s, 2H),
4.46 and 4.37 (2 br s, 2H), 3.80 (s, 3H), 3.77 (s, 3H), 1.49 (s, 9H).
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15 conpound (0.80 g, 34% as a pale yellowoil: M5 (ES) me 254.3 (M +
H) +. WO 98/14192 Pr epar at i BATA/$97/18001

Preparation of
2- [ N-(3- hydr oxy- 1- propyl) N—(tert but oxycar bonyl)am no] pyri di ne- N-oxi de 20

a) 2-[N-(3-hydroxy-1- N-(tert-but oxycarbo %am nol pyri di ne- N- oxi de
A sol ution of 9- 1[/1% yhﬁ}&h‘ﬁwbgtomcewwlhh’r(ﬁrswwwm wzphamieomeshydl-dy  47. 6

mol ) [ nmgﬁggyd%@ac,g,ggnm_) was treat ed with di -tert butyl dicarbonate

(11.4 g, 55.3 mml ), Af ter 18h, thes centr.ated t he
resi due was triturat@ORPUT (ﬁéx‘érﬁé‘m"h?ée"ﬁte 593@ AgomHen ‘Efr"i“’ga'?

vacuo to give 2 (feitibufdxgargoaini- @&ﬂﬂﬁorgrnetﬁﬁ%nzglsarﬂnoxﬁétﬁylm te sol i d:
M5 (ES) me 269.

Prepar at i on 15m etggyélmnngF%% 534&'2 gop ‘6‘f“°}}é'{ Wy hanol (100 mL). The mixture was shaken
()-8-[3-[ N ( 1- mdeﬂwdrayem €5D-pyi) Yo NPt &prparalumfanﬂym,ahd)mqplmtanﬂ thobugh-a pad of
Vet byl () - 5[ SieR ©rsngiufs GRING e i PEDERETRAT B h Bl compouna
-propyl oxy] - (3415 gsa&sfmsa celozl,essorcleﬂHM%I (490 MHB,MgDzﬁa'ké&)ﬁdnb— 3132y aci d
g [N-(3-hy 1 CC%P'{bPQ A, 1.88dPT 2§88 SR 7EXRPLS 61639, 1HF4EOREr S 915 higbut i Ng
1~ propyl ) - N- (t 6F & 2K EHBOHRA FeitDrbTHPr AL &:3Hel 44, e
2-[ (3- hydroxy- 1- - 55 -
WO 98/ 14192
PCT/ Us97/ 18001D 2-IN-CertRuigsysaraeny br-{SyrifteprraetiyiBsiztlamippraettylife conpound was
prepared as a etbitydinydrogiandmieantid M5 (ES) me 500.4 (M + H)+.
> 13- hydr By~ 1- pr ofyf e SREG! or2hbhess eapsabpp Vs A
m xture of 2- chﬂoombehzymnﬁwrmth}ilm-n'smm}lyde&m(nllszp agid (84. 068 7imiragl) i:Br own,
E. dioxane (150 mL) was added aqueous 1 N NaOH (85 mL, 85 mmol). The cloudy reaction .
was stirred at RT for 4 h. The resulting homogeneous solution was neutralized with
aqueous 1 N HCl (85 mL, 85 mmol) and extracted with ethyl acetate (2 x 250 mL). The
20  combined organic layers were washed with brine (250 mL), dried (MgSOy4) and
concentrated to give the title compound (34.60 g, 100%) as a thick clear oil: TLC (95:4:1
CI-IClE;/MeOHIHOAc) Rg 0.49; 14 NMR (400 MHz, CDCl3) 8 7.58 (d, J = 8.1 Hz, 2H),
7.30 (br s, 2H), 7.09 (d, J = 8.4 Hz, 1H), 6.78 (dd, 1H), 6.65 (d, J =2.6 Hz, 1H), 4.47 (brs,
2H), 4.42 (br s, 2H), 3.76 (s, 3H), 2.81 (br s, 2H), 2.53 (t, 2H), 1.47 (s, 9H).
25
g) (R)-4-Benzyl-2-oxazolidinony! 2-[N-(tert-butoxycarbonyl)-N-(4-
trifluoromethylbenzyl)aminomethy!}-4-methoxydihydrocinnamide
To a stirred solution of 2-[N-(tert-butoxycarbonyl)-N-(4-
trifluoromethylbenzyl)aminomethylj-4-methoxydihydrocinnamic acid (34.60 g, 71 mmol)
30  and pyridine (6.9 mL, 85 mmol) in dry dichloromethane (200 mL) under Argon was added
cyanuric fluoride (4.4 mL, 48 mmol) via syringe. The reaction was stirred for 4 h at RT.
The resulting thick suspension was filtered through a pad of celite® and rinsed with a small
* volume of dry dichloromethane (50 mL). The clear filtrate was poured into a separatory
* funnel and washed with ice-cold water (500 mL). Drying (MgSOy) and concentration left
35  the crude acid fluoride (34.70 g, 100%) which was used without further purification.
To a stirred solution of (R)-4-benzyl-2-oxazolidinone (13.8 g, 78 mmol) in dry

THF (300 mL) under argon at -78 °C was added via syringe a solution of n-BuL.i in hexanes
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V. J. Amer. Chem Soc. 1957, 79, 3565), 3-am no-1-propanol (10.33 n_, 0.14
mol e), 10 WONBH@D2%rr] (28 g, 0.34 nole), and tert-amyl al cBEBUSIIBOM ) was.
heated to reflux. After 16 hr, the reaction"was cooled, diluted with
CH err] d [ er r](2(s3@030%h)., 758Al0i$ UTHe reRridr Whstifed 41078 CIMRY €5 min, then aBSifisnife  +

Teave o o yerrh Ao AN SRDRRET] R B Ao TR RS TE PRCRRe PR PR Gave.
}\/Eea—l; IC'I[—Il[ gr ? i) gﬁﬂwrdac(idﬁ)w&s?sﬁgpq BB Yth at -78 °C tizes Fs yednkiod v!iﬁzlrshldra[te'ﬂlrm4@5% 43
15 =6.7, 1 %4)%,5&17‘? ‘5@‘ f‘g‘r’ldﬁ?f‘at%% iddé"’\izl\é?l? Tﬁ_’% ?gﬁbi%ag’%@{ﬁl’)&fd’? & Lﬁ%&%i“ 2.1
Hz, 1 H), 3. 73brine (4QD8L)/dkied (MgSOy), al delpcengatdd to(dgyness=@uafii¢arion by fipsh 2. 29 (s,

3 H, 1.82 - %h%nét&raﬁxy@m ;silivﬁ%eﬁ é%% é(ﬁﬁ a&%ﬁe/{x%nes) gave theitle compound (40.34

Preparation 17 20 Preparation nmet : 1

(S) - 8- hydr oxy- & 98%)29a gk cieht qik (J.CARRBIRIPH ebaraps Re9.23; 1 HMR (400 Mitz,

t et rahydr o- 1H CpbBN3aaeRd,Ne & BE OHAS3VI. 2 @, sub, atieqn, o), 887 (b4l 1), 6.67 (d,

(- SA?VS,L;) P2 85z, 11, 4.62 fn, T, 26048 GOV % 16, 280, 3R TE3ED Y (i S &t ©

(S) - 3- oxo-® [ .11-3.16 (m@HNEIHRE 9, N 2y2G8d, [t HE-1[48-(§,9H) f | uor onet hyl ) benzyl | -
2,3,4,5-tetrahydro- 1H 2-benzazepi ne-4-acetate _ To a solution
of nmethyl (S)-8-hydroxy-3-o0xo0-2, 3,4, 5-tetrahydro-2-1H benzazepi ne-
4-acetate (0.31 @R-4iBadylvoiayolaiminyl-3C[2+Ni(lepterutrgtdiydnyh@hidy| bromi de (0. 89

011 g, 275 rmpgromsfy Bty s E eI A MERER e i

was renoved urifepionsgidim The resi due was partitioned between sat.

NaHCO er r]jsand Et OAgo 3 HRIIGHENUT (RPASEZYIRE o5 b iR FIR-IM-{rdtt-butoxycabbiyfe and
t he conbi ned or_gf_?rl extracts wer h d over Na2SO4

re washed with sat. Nad,, dri §
and concent r at®& nerpghdbeapdamingmethy-dometgexydiyeiogipnaatdenBE 8 §r 4IAgroR 5os
acet one/ CH[ er rih @ TMF 1300 mL) at -78 PC Wafadiied a sdhutiSnf &thiym Bisueméthsilyl)amiie (70

conmpound (0. SBm% glé? %z& r%m%ﬂ G syrl}n/%e.( E%r iH’ r%n?x?;?m% b:r)’05moa{:cl.\/|at-el- (gfprflfL, 317

-56 -
PCT/ US97/ 1800 1mmol) was adsded Matsyrjrige. After another 30 min at -78 °C the reaction was allowed to

('S) - 8- hy drxy - a8 -2y Ik stidrdd fﬂ%%%&igﬂfélkhe ‘Tﬁé’ fehetfon Svaé qui; %ﬁ‘eﬁﬂaﬂﬂ%% el M+ 2-
benzazepi ne-4- acetate arr h ro%enat [ oﬂ 7 ask was charged -
with nethyl (SfH&CId490 WL} and extracted with ethyl acetate (2 x 200 mL). The combined organic

(trifluoromet et Yashel itk vlide Gba hibjuge&(mgmb)das Bénékdtrated 3o dryRest.t r ahydr
o-1H2- 5 en%_az_epl ne- 4- acet atepgg. 8.9, 1 38 l‘%f' and Pearl man's
catal yst (20 ngyiicsiopdeyfaghehromatograppy pn siliga gef <2ﬁw”%3e &fﬁ%ﬂ&@ guedei for
24 h, the reaaitieeBmpeaseds.sng 86@Nisoviddolid cHPIaC @S Witrasphere™-Si 5u, 20%
25  EtOAc/hexane) showed approximately 20% unalkylated starting material was still present.
HPLC of the crude reaction mixture gave a de of 90% for the reaction; Iy NMR (400 MHz,
CDCl3) 8 7.57 (d, J = 8.1 Hz, 2H), 7.40-7.11 (m, 8H), 6.71 (dd, 1H), 6.63 (d, J =2.7Hz, ~
1H), 4.57-4.34 (m, 6H), 4.03 (d, ] = 8.6 Hz, 1H), 3.85 (t, 1H), 3.72 (s, 3H), 3.61 (s, 3H),
3.28 (dd, 1H), 2.90 (dd, 1H), 2.86-2.71 (m, 2H), 2.70 (dd, 1H), 2.44 (m, 1H), 1.48 and 1.46
30 . (2s,9H).

i) Methyl (S)-8-methoxy-3-oxo-2-(4-trifluoromethylbenzyl)-2,3,4,5-tetrahydro-1H-2-
* benzazepine-4-acetate
To a stirred solution of (R)-4-benzyl-2-oxazolidinonyl 3-[2-[N-(tert-
35  butoxycarbonyl)-N-(4-trifluoromethylbenzyl)aminomethyl]-4-methoxyphenyl}-2(S)-
methoxycarbonylmethyl-propionamide (38.0 g, 54 mmol) in THF (300 mL) and water (100
mL) was added dropwise at 0 °C over 30 min a solution of 30% HyO9 (18.9 mL) and LiOH
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was renoved by filtration. Renoval of solvent gave a white fPé‘beé&m%blg)

Radi al WORBHAHARt ogr aphy (5% acetone/CH err]Cl [err], silica ge
pl ate) gave the title conmpound (0.42 g) as a white foam %%)‘ I\{BIVR
(250 MHz, CDO [- &»0](}-3[2gebF inmp))50weatds (62 mi)g The ﬂgudyzspbutlonngs‘gsn(rad fOJ an.additiona

J = 3.4 Hz, H)

1H), 3.70 (s, sm;mmsu @3 22392, mipoly i water (175('(‘11% at Jf 32“ e %‘é‘@d\]‘” it ap af?

5.1 Hz, 1H). ice-cold solutlon of concentrated HCI (35 mL) in water (150 mL). The fRaajpamas i on 18 .
15 Pr epar ation of

(S) - 8- hydr oXuy-e3traskest withy "4*’3(4 lagqtaf‘? @579t h 19 Be rophiged praanie lgyers were washed

t et r ahydr o- 1H 2gilesime 7400 tie); dneac(mgaog) aidaompamitedmenmetsi Toe eywitingessidue

a) 4- Brono- 3- br ononet hyl .

4) br ono- 3- met hWaéﬁﬁe%tSﬁlé ??88\?%1%1 Hoioxang (400 m-igd‘?th > mfng%g%’fgﬁ% #%%é(? fon, (500
m.) was added Nvdsrobsspeed) CAftdritihgithe (@etiap WB4:5nq¢nmt9d éndlwmtrﬁ?d from 1:1 penzoyl
per oxide (6 g, r%&ClanLgnef(?— Hef S Ribe (6595 Bk VacbPld i ERFDMIE o Oranat

fl ood Iace 8 Xl mat e mchesfromt e
reaction fllé)sk tthfsalemorthlhstm sindler arganeah @ € imna Rewar H%@?f? Rdded grigtylampeyr y

evaporation to (Eﬁh}“]‘ %89 Mﬁqoﬁr%?d chgél(wg 209 md), fd%wéd 8y5d1phe|ﬂyl Hdphomai t e

preci pitate whi tere ri nsed | unme of

|
di chl or onet haneazideiik3 mM €0y rgmal) \Aég‘efcséﬂéf@rff”r%t}bﬁ‘i thBerS??Fé'Qg Wéﬁfszf’n“?ﬂ‘émregff’al ni ng

solid was dryrelsd. UTRtr@sHubinab taR@ e I8 SthaNatefatel (160 @), 2kt yished seqabatiallyagittum
gave the title comp

nd. (10 whi t e _need] GC t =
6.56 min (HP 53‘(9‘“?’(3(?&1 ’Fﬂ“ianﬂg’nﬂ? (P %)sgﬂx%ﬁgﬁ&l) cﬁncemrghon a“ﬁizlacar ri [e(rar; } ow
20 nlL/mn, 1500 c{h&fmdt@raphyfon ailic4 gak(85% dthytiapetaterhexands) gavathe tig campound (EC&, 200
err]C 30 final r

% err} a4 (h 72%3‘% ar&learg?c&)od rél"i‘&&b?%@%@éf%bj Nﬂ%&f@(ﬁg{g %@f%%@i 1)
él_?l\l-?45'?'r'(fsl 21&»”' ?M?R(@omfg CDCIg,)ﬁ;s:zugt)74 ;1 2H), 729(j ] , 2H), 3 ( -

i f1uofo ORI @01 £ z, 4.96(d,J TO
a stirred sol ut{oggc])?y ﬁglﬁyk damj:gnmgtr(re?h 2Iaﬁl slol e g}? 16%%% nl[%; } 5(n 35
anhydr ous DVSO ¥ 594 Hiz) IEnti48itdy ] FilE4 50 1R % W& Yl 4,95 16502, 1R, 37
4-trifl uoroppet gbsmm 81, D98 (%d 1H), 630 (@, 18y, 2.951ed, )1 Hf, 2l48qde d By

HZ’ 2H) 6.90 (9 ard °C ’fheﬁ'emnrgt@mgéxe% sbifon v@aﬂreﬁteg sloa'ly‘lwidia solidon of. 39 ( d,

triethylamne (1 After stirring for 18 h at RT t he
reacti on was concentr at ed diluted with agueous.1 N NaOH (250 niL) and
extracted j) Methyl (S)-8 -hydroxy-3-oxo—2—(4—triﬂuoromethylbenzyl)-2,3,4,5-tetcah5d7ro-.1H—2—

WO 98/ 14192

PCT/ US97/ 18001 bénzazepingiflsagetale o 15 (2 x 250 nl). The conbined organic
| ayers were washed whtsblutien efdoragrtiieramide in CHoRia[(&0M.I6P &xly: 1§0 megh) was added

conoent  at ef {04y 0e5% a0 b33blE, WINAR (ORIgat SR ed by 1 ash

" chromat ogr aphy on" si |ca ge c/ CHC [err] g title
conpound ( 34. 17trifluoromeghylbergyd)-2 %@Wb%‘ Bl%PWflé?‘?]a?e‘ﬁ (‘g 6&?5 Ji]?e—i
(400 MHz, CDCI| E)Holj)m Lrﬂfyﬂx]ou; Cﬁ?C q150]mE) at 20 °C&1naeﬂ'd¥gon2 Hfter an 4HditioAal 13 ke aB 2
He, 2K, 743 (915 to -20 °C the reaction was recooled g -20 LC and’3 quenched by Qréful dropwise
addition of MeOH (160 mL). The reaction was stirred at -10 to 0 °C for 1 hr, then was
30  concentrated on the rotavap. The residue was reconcentrated from MeOH (2 x).
Purification by flash chromatography on silica gel (50 to 100% ethyl acetate/hexanes) gave
. the title compound (14.87 g, 92%) as a white solid: [c]p -81.8° (c, 1.0, MeOH); TLC
.‘» (silica, 50% EtOAc/hexane) Ry 0.54; MS (ES) m/e 408.2 (M + H)*; 1H NMR (400, CDCl3
-+ 2% DMSO-dg) 87.53 (d, J = 8.1 Hz, 2H), 7.31 (d, J=8.1 Hz, 2H), 6.93 (d, I = 8.4 Hz,
35 ‘lH), 6.70 (dd, 1H), 6.41 (d, ] = 2.3 Hz, 1H), 5.16 (d, = 16.4 Hz, 1H), 5.01 (d, ] = 15.6 Hz,
1H), 4.39 (d, J = 15.6 Hz, 1H), 3.84 (m, 1H), 3.73 (d, ] = 16.4 Hz, 1H), 3.71 (s, 3H), 3.01
(dd, 1H), 2.98 (m, 1H), 2.90 (dd, 1H), 2.47 (dd, 1H).
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2) 70 (dd, lvl_vi)()’%?lﬁ%g (s, 2H), 3.84 (s, 2H), 3.79 (s, 3H, 1.75 _&ngﬁlhoo%l—i). _
3-[N-(tert-Butoxycarbonyl)-N-(4-trifl uoronethyl benzyl)am nonet hyl] - 4- brom)a
ni sol e To a stirred solution of

3-[N-(4-trifluoronethyl benzyl)am nonet hyl ] - 4- br onpani sol e (34.17 g,

91 mmol) in dry THF (100 nL) was added “dt a' utyl dicarbonate (22

g, 101 mmol). The reaction was stirred under argon for 18 h (vi gorous gas

evol uion mygrrg;g%%aﬁsﬂvaﬂe engﬂra&%r}taf PRl ogol. oy ormt 00" aphy

ound as a
clear oil: PBLC fiflnéroethyD)-20%% --wm 0eels phie-4-acetate 0, 44: [err] H NI\/R (400

MHz, CDCl[err]) [err] 757(d J 83Hz 2H), 7.40 (d, J 83Hz 2H) ,

G
;-

15 7.39-7.33 (m 2H), 6.83 and672é‘ 1H), 6.71 (dd, 54and
4.50 (2 s, 2H),a)Mabyl(R)-(+)-8-methgryy3-0xp- @ggm@q,oemlr)zg;aztg_teugmdm-z- d)
Met hyl 2-[ N (t errehzaabysxeesm@eu@@mlraaﬁyr (- (I)rmétu&ryosreidny (EpEstuorsEthy T 415 ] 4-

met hoxyci nnamat e A sol ution of
3-[N-(tert-but dﬁtyﬂf’d#w&rwn}amplpw-acetate
trifluorometohyl benzympam (ﬁp&l?rlehwki-ﬁfbxbﬂqmanhﬂﬁdreetﬁﬁ)lz 88,5getrah§droveo| )

mlhgll, ? (r:: yl at gl?eg}?%mg«%)%aﬁgajfi \zasggsog/gg ;)\'It%xtsp enantzlabcrlrlleli rKt]jy c(fi lg—iﬁé l(l)smsgqge
di i sopr opyl et hyﬂolim/mg cérditiont: Didcg BChivaine) OI® calumn (R1i2 x 2506'“!(12 @@thanigl mohile

deoxygenated (3 a / fl ux
under argon (OIqhﬁges?yﬁ%/rﬁﬁff?;(v?a?!‘u{?g%&%oﬁ){%ﬁ%% éé(%ﬂg rﬁl\%ﬁos]gﬁ?? lﬂ ium
acetate (0.88 o(H)-8-metharyidyoxarid2i22-trifiuoroethyl)-2 3¢ Jytefsrtydsnd- P@Z{ZGEneé a(je‘aw 8
nol ) were ﬁdde@aﬂﬁ th A& theBRE 19)QD)-2ASth Syl 3-5:R0- LR briffudideth¥1) 29,4, 5-tetrahydad)
additional 18 h, The Teaction was concentrated to dryness, and the Yesidue
was taken up 2‘ e“z?ﬁplfef”aﬁtftérﬁ]@‘ﬁetrol eum et her (300 nL) and allowed to
stand for 4 h. A gray-col ored precipitate was filtered off and washed
with a small volune of 1:1 Et[err]O’petProIe im her 30 (100 nL). The
orangish-red filtrate was concentrated '&?’H‘%ﬂ?‘l‘él ed by flash

chromat ography on silica gel (15%ethyl acetate/hexanes). The resulting
resi due was, akﬁ C separati J}‘ r;rrg= p i lomed to stand
for several ' OW precipitate.
Concentratlon oififlnoroethy 4 hiverot gazepipe-ggedttend (34. 52 g, 92%
as a thick yellow oil: TLC (si I i ca, 20% EtOAc/ hexanes) Rf 0. 45; [err] H NI\/R

(400 35 Mz, GDO [err]) [err] 7.80 (br ,
7.53 (d, J = 8.% Mﬁt!hﬂl@:(ﬂﬁ- T r3-0x0-2-(2, ?si-tf%’r-\)’me%ﬂéé 3(%“’“1%“"*% 72 (br s,
1H), 6.23 (d, Jbenzaklpide-#Hacetatdhind retind (HAA-3hyddoxlyB-6Mo-25(2,ZH riflucroethyl)2,3405-and

?328(-2 br S 25 VQ@Wﬂﬁ)i%éenzazeﬂéA-acetate (s, 3H), 1.49 (s, 9H).
PCT/ US97/ 18001 MethyE(t)-Rébydirgky-3-oxo0-2-(2,2,2-trifluoroethyl)-2,3,4,5-tetrahydro-2-

2 [N (tert - but RReALAROY dcdk bk rhichel 0 AUTEIMARENE ol TRARER - &

met hoxydi hydr ocl nna g g rewetted
with DMF) was af¢Hewing cenditipnp:diiacst Cihipalasl/PD® column (21.2 x 2 0 mm), 20% ethanol in

hexane mobile phase, 10 mL/min, uv detection at 254 nm, 100 mg injection; tg for methyl
30  (R)-(+)-8-hydroxy-3-oxo0-2-(2,2,2-trifluoroethyl)-2,3,4,5-tetrahydro-2-benzazepine-4-
acetate = 14.4 min; tg for methyl (S)-(-)-8-hydroxy-3-ox0-2~(2,2,2-trifluoroethyl)-2,3,4,5-

tetrahydro-2-benzazepine-4-acetate = 18.5 min.

_U
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5 2-[N-(tert-butoxycarbonyl)-N(4-trifluoronethyl benzyl)ann
met hoxyci n298181%234. 52 ¢, 72 mmmol) in methanol (100 ni). THET W‘H}?‘E

shaken under hydrogen (50 psi) in a Parr apparatus for 7 hr, then vva_s
filtered through a pad of - cel it ebeprration@¥e t he catal yst. The filtrate
was concentrated to afford the title conpound (34.15 g, 98% as a

colorless oil: [err]H NI\/R(400I\/Hz CDCI[err ). [err] 7.58 (d, J 8.1 Hz,
2H), 10 7. 31Préparation of ASn8-hydroxvi3-exe-2A2 22 -triflearoethyl 733 4 Sdetra r-1~66
(s, 1H), 4.47 4 RknrSsepi . ; ; ; . “,3H)

3H), 2.79 (br 5, S, f)
2- [N-(tert-58ut oxycar bonyl) N-(4 tr| fl uororret hyl benzyl ) am nonet hyl | - 4-

met hoxydi hydroglngﬁm,@y@gandmﬂeﬁ] lanisole @ TO a stirred solution of
2-[N-(tert- butoxyc

trifluorobenzyl)ani gré‘ilﬁf)ﬁls'j}l_“ °Wt4h959'§‘8'3ﬂ9ﬁ?36?ﬂ‘5r?ﬁéﬁ?%g' 47 gedindy g 71
mmol ) in dxdilcmﬁxa&al(el(sm L) wmdadrdeaebmmmdé (SN AT G followed by

). Th I t. t d at | ti
T enencs s HI FERbRE Py el S et et iy Rl
mol ) and ¥xt rlamp edthwefidetos plagdd aap;e_tcma@h(mmcm:sﬁom_tye readtion fask. Adtondt nthe
organi ¢ | ayer s, ek ﬁ&%&tﬁeh*ag o ?.gﬁnmaﬂ{s 'vglg é%@{eﬁ]}%ﬁiﬁgﬁear

concentrated to Ive e ti onp un as a
oi | : . TLC (95: 4h.1The white peyqiplitpie pifchifprmed M@aE] terﬂﬂo angbrinsp@pith psRpRVqlurooofivHz

CDCl [ err]) 8 7dxg}§or()(4\eth§ne— The Eltkdte waildbncentrated toﬁry%@ss(a’ﬂﬂ th%:rergd'ﬂmg Zoli@gvaﬁd J =
8.4 Hz, 1H), 6.78

2H), 4.42 (br tgturgf‘g w1t¥3he;c@n?ssan§§}tﬁred nggapg(uﬂgergacugpbgav?thsgﬂf compgpﬂd (190.25, (s,
9H). 25 15 9)72%53)15 #hiBaiRedles: BOWRZ 6156 eim@EHB/530 um x 20 m methylsilicone column,

2-[N-(tert-but o
trifluoroneth qf%é&ﬁ'ﬂ%%%}il{%l%@ IRy di D S HR U R ] Gimin rate, 200°C

To a stirred sﬁxianhtempn latin ZinplNinge) £1H NMR @) Mt GDEIL) SN-4¢4d, = 10 Hz, 1 H), 6.99
trifluoronethyl,bgen t ygfoci nnam ¢ aci d (34.60 g,
71 mmol ) 30 g F éﬁr Fi?n :gh@iﬁ 4458%(?%%@%%&% %{)y di chl or onet hane (200
nm.) under Argon vvas added cyanuric fluoride (4.4 n., 48 mml) via

syringe. Thge r}9a§FNQ@Z‘Q’aﬁ'xfﬁlbi’o@fhwarﬁl%m&hﬁ] aﬁordﬁ%amsole The resulting thick
suspension was filtered rou celite and rinsed with a small

SOt of ey di chl SPSrRERETY BB £ RS TErQdRy SR DY I a St o 2
separ atory of 4.816Mm6!3-Redomesyadsold (3B.6ig¢ E206ameh) mﬁydrémﬁlwscxlzsaaw g

S trat keft 35 4.70 g,
(bS] o et bR B e D S0 SH E RRLEE il 70 @
stirred sol utimexctioh wakidutedweitizigt-cAd & NaNaDH ¢2000mis) a(‘kdetﬂicgd witB Bm®(2)x 300 dry
THE ( 300 r%?)e ulgﬂf rTh%rcgﬁ’xgmgé orngﬁc {a%rg ng'e%he%c&q&%nwz ?306¥qu) N#fed ?M@%bt ?@n of

n- BuLi
WO 98/ 14192 concentrated to give the. title compound (41.35 g, 96%) as a pale yellow oil: TLC (toluene)

PCT/ US97/ 18001Rf10 32; 1H MR§4MMﬁQ el 7§7K§T¥H )= 9%1?1)9%%'(@0_%&,%5 gAd at

-78 [err]C for hen_a sol uti he above ‘acid fluoride
(34.70 g, 71 n@al)ﬂ)'%%?by&ﬂﬁi %%%4@)3%@%&?%@ i nge. The

reaction was stirred for 1 h at -78 [err]Cthen was quenched with saturated

NH4Cl and racted with e 200 i ned
organic | a%?er S )Viﬁ\i brllxé%y%ﬂ?%ylt)rybfftnfﬁ uoroe yl)anunometHH}A-bromoamso
To 3-[N-(2,2,2-trifluoroethyl)aminomethyl]-4-bromoanisole (41.35 g, 137 mmol)
was added di-tert-butyl dicarbonate (36 g, 165 mmol, liquefied by warming in a hot water

3.63 (s,

» bath). The reaction was rinsed down with a small amount of dichloromethane (~20 mL)
and stirred under argon in-a 50 °C oil bath for 18 h (slow gas evolution was observed).
35  After concentration by rotary evaporation under vacuum the resulting residue was diluted
with hexanes (100 mL) and the solution was seeded with a small amount of the pure solid

product (obtained from a previous reaction by silica gel chromatography using 10%

.63 -



5 bri ne &\ﬁ?o m_% dried (MgSq err]), and concentrated to dﬁ@?%som

Purificati Zash .chromat ography on silica gel 28
acet at e/ hexanes) gave the title conpound (40.34 g, 0% as a thick
clear oil: TLEQ2eHMeENY w/chexthnEhe mtktufe Pds;allowedvRtaqd atR Tdr $everal hours then ’
CDCl [err]) [er ( 2 m 3H),
6.77 (dd, 1H Wis péac@@lcrjl t.f?erei%gera% av%gxght the %_réﬁlft’t)’sz go@st(téﬂ b mon lﬂ'ﬁxoﬁ 0 (m
4H), 4.16 (m am)waS@dmth(hsxangq—i)Drmg Iryvacum gaveifhe titlg compound ( 51405 @%) @H)
2.88 (br s, 2HolorRss/s8lid:dHL.C éald% EtdAtRollshe) RFD.52; TH NMR (4dD)MHz, CDc??) 57.44

'ErRl)fIlluE(ragz hy@bﬁhéﬁﬂﬂﬂ%&%@f‘ﬁﬁ)ﬁ {\Fﬁl(a{lﬁr 9€Uto (%??%5‘ 3ng(9tal‘?6§ &8 Bony| met

hyl - pr opH)PRAN{sg3H)] 5.51 and 1.42 (2508 Stirred soI ution of
(R) - 4- benzyl - 2- oxazol i di nonyl 2-[ N-(tert-butoxycarbonyl)-
N-(4-trifluornmethyl benzyl)am nonet hyl) - 4-met hoxydi hydr oci nnam de (40. 30 g,

64 mmol ) d)i Metdiy)2-[NHiEer{-BatOxyrhrbomtl)-N{ B2 R arifljdtoatiad)amihseddthal}lslol ut i on of
l'ithiumbis(tr )am de (70 m., I Min THF, 70 mmol) via
syringe. Afte hgﬁg&%ﬂnﬁér}.&@[ bronoacetate (30 nL, 317 mol ) was

added vi a ¥yri nge. Aﬁ@lmonanﬂét[ﬂdtemtwwrmnyl)?‘B(Z[%E-rr}fmol:qq@}'k)mom@hyllm&s

al lowed to 20 bmm@ernli@otecm ?@g [18f %l)aﬁgthﬂtdcfy'ia%j(sg %L 805 aﬂﬂn%mahchéam The
reacti on was quencne sat ur and ext ract ed

with.ethyl aceddf& ?k"%“%bﬁ"?i‘)‘ylphﬂﬁlé"%(ﬁ*é?ﬁeHJ'B?‘ééﬂ‘ii eusopropyleq)n&ly@wg
washed with brmnme&ﬁﬁbmh)acet&ﬁm&ctzmd\/gﬁmas, dea%emqs mtewﬂilaibntaegdarpnfgess

Purification b h h ] %.et
cet at of hewancYeR e P oo PoligSismnin Ao a2 C” oy o raddiioml o

solid: HPLIG ( A;lallmmxhllattatzaes@t%rgeﬁ & ninhol Sind Bri-o- t&l@&ﬂ]aﬁhme B @ﬂg;/mmmh)a)rers howed
appr oxi mat el y a%gec? :ng% rXacﬁE: gastsk e& urﬂﬁrgﬁ for grf\ c%f?n?ltm h, E?esagu n. was

HPLC of - the cru Feact| thé reacti on;
[err] H NVR (40®négaprated to drynemd[therneylyiue[\easm]keﬁ upin I tEt@/petrgleam ether 300 ,

7.40-7.11 (m rggpand Qllc?v;ed(tg Qan@f@4 h GA%g/(cQﬂore]d precgpnzalte"*gas ﬁltered off]alia waﬁlev?? 4.34
( m 6H), 4.03 (. 6 Hz, 3 Héé 3H),
3 2‘8‘“( zﬂﬂnalh qq}umezof 3d litbglpetg_q]ﬁum gﬁg@; mi.). ('ﬁt}e ozgxbglsh-zedyf@}trete (\yas 1|_|)
(28)448( m t h]dﬂ) c%nébﬁtr&@djan}i pﬁﬁﬁ&ﬂ) ﬂa(sQShrorﬂkﬂbgraphy on silica kol (% bf{ﬂ'l v o. 1he 2

nmet NoxX 0X orone stetr.a I O- - 2~
benzazepi ne- Z a&%é‘t’&t”?"gs) The resdile ’es“iFSX"és ga?f'ﬁ%a%sﬁﬂat%weaww © was
(R) - 4- benzyl - Zllowed ol statld fro2yhi, tﬁbn[v&s [fiMered €r emo®ba yellow precipitate. Concentration
but b I hy! h 1]1-2
9 e oY it e e e %ﬁar DipaREE S 42 BETBlY ol L ERR PRAY 550
m) and water Et@ﬁelhexane) Rp@30; M@&Iﬂ@@ MH % FHED 567t84(1dd oieHz, 360457 (4, 1

_Sgi)uf i on ofs \A%O-@ HEelf}B] §26¢ab) 1) 187 Pandle) 7288 113), @6 (d, J = 16 Hz, 1H), 4.74 and 4.70
PCT/ US97/ 18001(2s, 2H), 3.83(, 3H.|3579((9 38D .3 . 80554 366 1(3m,i ZiDwbd ednd (168 s, PHFhe cl oudy

solution was stirred for an addi ti onal 1 hat O [err]C The resulting

h | Led 8 di
CulTrce (34, 3 2.0 st FortaBrs Y he oG bR e e vas

aci di fi ed wi t hmaloxydihydrodimmmael d sol uti on of concentrated HCl (35 nlL) in

water ( 15030n1_) Th&[‘or ﬁ%ﬁ&/@ '@5 ¥V8457 m§101 ‘ngeﬁe%%lﬁ\%dw Qasea{dagd a &‘f\ﬁitoﬂtbpmgﬂ?&(lzoo

m.), and t'he conbi ned organi'c®l ayer
2-[N-(tert—butoxycarbonyl)—N-(Z 2 2-tr1ﬂuoroethyl)ammo]methyl-4—methoxycmnamate

(45.85 g, 113 mmol) in methanol (100 mL). The mixture was shaken under hydrogen (50
» psi) in a Parr apparatus for 6 hr, then was filtered through a pad of celite® to remove the
- catalyst. The filtrate was concentrated to afford the title compound (43.71 g, 95%) as a
35 colorless oil: 1H'NMR (400 MHz, CDCl3) 3 7.11 (d, I = 8 Hz, 1H), 6.78 (dd, 1H), 6.65 (s,
1H), 4.63 and 4.60 (2s, 2H), 3.84 and 3.70 (2m, 2H), 3.77 (s, 3H), 3.66 (s, 3H), 2.86 (t, 2H),
2.53 (t, 2H), 1.50 and 1.44 (2s, 9H).
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with brine , dried (MgSO4) and concentrated to dryngss.
resul ting res%ugy' was treated with 4.0 M HC in dioxane (43 ?800 W t
stirring at RT (slow gas evol ution was observed). After 1 h, the
reacti on was concentrated and reconcentrated from1:1

CHCl [err]/tol ugrw[r{rztex)ButdxbﬁabdnmN(a& BiluomdéthPharihoméByll-a#ken up in dry DWF
(400 nL). To 10 th ié@y%olutlon wL.th stirring under argon-at O [err]Cin a
Dewar flask weP8"% T8 R P4fi ne (15.3 nL, 109 mvl) and

NaHCO err] (22.9 g, T243timetizsblution afl rhehyd @-[Ny(tetli-tpineagydripdngBN+(2,2,2- azi de
(13 i, 60 mln)ﬂuot%];&l?féarﬁlﬁbrﬁétﬁﬁg_4-§'n%[hog¥4dé}s}'d?otcm%al%1§t&g 3 ﬁg; 1(58%@%1) HgilBhe

concent rat ed
(400 ni), and (aa@rrédw@eq@emmpw NNeQH (130nﬂ-mle‘ﬁ0emno(l}sdﬁler¢19)ld3ar¢dctbn|wae (300

m). Drying ('\/Qx%%)atR’??ﬂ%@ﬂtfhétrésﬁ’lﬂn%éﬂﬂnééf s dotution GAS 9&?9&6%&% Q! |1 ca

gel (35% et hyl acet at e/ hexanes | e conmpound g,
74% as a cl ea€139ﬁﬂck3%mmol)m@mmé Eztméylwe%atﬁé% 0 mL ) (the ggymbipes) orggnic

422.3 (M + laycrﬂavtre weshddVRH(HA0 MM)%[(M@S&)A) bR dohcefitraéd foGivethetith 1.
2H), 7.29 75 (dd,

50t rposnddadt eqldomgs aé $rcanoit B ot St bl pnlsrl 00 _
15.4 Hz, 1H), @498 (d, J = 15.4 Hz, 1H), 3.87 (m 1H), 3.74 (d, J = 16.5
Hz, 1H), 3.73 (s, 20 3H), 3.71 (s, 3H), 3.08 (dd, 1H), 3.02 (dd, 1H),
2.95 (dd, 1H), 2.48 (dd, 1H). i) Methyl

('S) - 8- hydr oxy- 8 (Bet-Ber(z4l-2-pidzblidimonyied- (N tere-batpkyeadpBy ANE2 22t r ahydr o- 1H- 2-

benzaep ne- -k iy iponsi ol IR g oron L1 Bromde
mn to a sH ution ofo astingd solusiyn F2nN-terkchutexysapopd X N-(2,2,2-

E rl I6 f Itsgogorrgg hWr@lﬁﬂ?e)!ﬂh}ba%m%mrﬂetﬁylP&Heﬁn?)é%ﬁél@dr&:eﬁﬂlcllagﬁfi@?'1@@%1‘1_()@?@?3{ go
[err]C under abyjidine (1§ ply lgrf“‘aﬂl?j}“t ﬂ‘ﬁ“h@“{"‘r hape 8490 mL) ““der argen wgs addesl [ err] C,

t 23_ reacti ]E)n V\@anmmmwhed(as)mr,m hi@6l) Vi sriike Q TRORERIdN Ryds izgfeafmuﬂ4 rgartgnw ieh
addition o r eact stirr t - 0 or r,
Then vas 30 I baiinell sgReRE Y5t bled Frongh s pAH sfle@a0 MR ettt e
from MeCH 2@ xx)msed with a smBllivolhune af drp dichlgrdnledimhe (mdryaTbgclegtijtrapswad joneed gel
50 to 100% et 87

029 a5 a whi t B RFEhEL AR BRSE AU ce-cqup bl Bh ) DERERASE &, 07 O
Et OAc/ hexane) ®Rnhcit@don Igfstherg)de pyid ﬂ4®816241( 34 & 10)%) which PVPHSRWRH(!QRDGJMST

CDCl [err] urlf-&ll&ﬁ)Dl\/BC}d[err]) [err] 7. 53 (d 3 = 8.1 Hz 2H), 7.31 (d,

2

J =81 H, 3 (d g ,5.411(;11 =
2.3 Hz, IH), 5. 16 ('go a 3tmed:§81ugoq_g (R)_an}:enzgl Mx%zahdxgone( 52, él?_@mol) in dry 1?_0
4.39 (d, R5 1@06 nt) unddrhsgosat84s (Cf‘fWas]dd)ied via 9y3ing€la solution b8 nBubizin hkkdnes 3. 571

(s 6 SH) 3. 01 é}?’l Tég The Qidtlon was stl(rred af % °C %or%g nsm then a'gDqutlon of7 theg gbove

PCT/ USQ 7/ 18001acid fluoride (43.32 g, 108 mmol) in dry THF (100 mL) was added via syring¥. €fhar at i-on 19
HPLC separati Oﬂa&fonmst?r%%%xj %" 79's°8 he%alg %Len(:?xed&miﬁestaa%é/d' I§H4%%ng e)gn?act%d 2-
with ethyl acetate (2 x 250 mL). The combined organic layers were washed with brine (500
30 mL), dried (MgSOy4), and concentrated to dryness. Purification by flash chromatography
on silica gel (20% ethyl acetate/hexanes) gave the title compound (55.27 g, 91%) as a thick
clear oil: TLC (silica, 20% EtOAc/hexane) R¢ 0.24; 13 NMR (400 MHz, CDCl3) 6 7.34-
% 7.26 (m, 3H), 7.19-7.16 (m, 3H), 6.78 (dd, 1H), 6.67 (s, 1H), 4.68-4.63 (m, 3H), 4.21-4.11
" (m, 2H), 3.87 and 3.74 (2m, 2H), 3.77 (s, 3H), 3.28 (dd, 1H), 3.17 (m, 2H), 2.93 (m, 2H),
35 2.75 (dd, 1H), 1.50 and 1.45 (2s, 9H).
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5 trifluoroethyl)-2.3.4.5-tetrahydro-2-benzazepi ne-4-acet at
Met hyl WO 98/1419)2 Y P 8T/US97/18001

(R - (+)-8-net hoxy-3-o0x0-2-(2,2,2-trifluoroethyl)-2,3,4,5-tetrahydro-2-
benzazepi ne- 4- age(Rol4cBard-21®{abyldinonyl 3-[2-[N-(tert-butoxycarbonyl)-N-(2,2,2- .

5 3 ‘ gahg/d?o i Bgtﬁﬁa%ﬁﬁﬁ?“ﬂ%é’&"ﬁ@t‘{ mi%&]ypi’ S mﬁ}géﬁé?rﬁonylmethyl-

() - 8- net hoxy- 3-pumeanii® 2, 2-tri fl uoroet hyl)-2, 3, 4, 5- tetrahydro 2-
benzazepi ne- 4- acet at §, Pag S5 1641%# ngm Beﬂzgﬁz-smmd]%r 3 th&JBhtBﬁ:JcaxlﬂE’MS

using the f ol | ow ng con Chiral cel col um
250 mm), methan®i2, %@mrﬂ@roethyl)ampwa@@yllf@nﬁmwmﬁi%wa&t@ erg gdb%é’[*?‘bw at
295 nm 400 ngy dr?ﬂ?ﬁ-"{ B@f‘mU R o WRLANdd 4 Bhution of lithium bls(mmethylsxlyl)amlde (115

+)-8-neth 3- 2
l(’le) 4- acet a? )éy: OXOMlpng'H;]ﬁ, his rEnchI)f glgggr&egtqulfcr%mm methys gromoaéétate (4;"362&61 zepi

(S)-(-)-8-net hoaﬁﬁmﬁm @dd3d (R.sPrke! Akt an0theE30Win)at Z33C4hdredctibs aayillotred to -
2- benzazep|ne - acet a,

Preparation 20 Warbgo 5@1&.@%%‘{5‘%@{ adisionglifh. The,iseqtgRRRE ausPehed Mifh saturated
() - 8- hydr oxp0- 3-NH@ER40@mP) #hd extracted with ethyl acetate (2 x 250 mL). The combined organic

}\/L![ Llyijor oet hyl )la 2er§ wélre ?Na"[sh%d wallﬂ){)gng (4%0 prﬂﬂ Zfie ?MQ§0¢6 AbAkfrated to drynes@l

(R)-(+)-8-hydr o&yﬁ@atmxxdxyzlaelﬂcmorﬂat@gmmr@orswe@ Ba} (30%etyl aceate/bexangsy grve the-

benzazepi ne- 4' @52135@?4 %yll’j‘? asawhlte solid: HPLC (Altex Ultrasphere™-Si 5u, 20%
(S)-(-)-8- hydroxy 3"@ X0- K | uar oet é 5- P P

t et r ahydr o- 2- beBRRAe8sKNE) ﬂmge@gpgfchmately 6-7% una){ky}atqgesfqﬁt%g matezrx5al was still present.
()-8-hydr Oxw 3- groe 3f fié cridrehdtioh minuRabyA de of 88%40bthe Ractivhy tH MR (400 MHz,

using the . CPbR By BaRum 6re G AT . SHhp 1
gfozggj ,nmzo;mogt hanq) 1_H)2_:, 85- ?] 72 (g@mm?mmflnez ghesszﬁ) 101 (dd/ HDn2.95iidddBect i on
(R -(+)~-8-hydr oggg'z‘%i%’-i}@( 3',7; (dff ?%q [ gprﬁble IISS) ?rbd, 134,174(,25r %’egtHR'ahydr 0- 2- benza

zepi ne- 4- acetate = 14.4 mn; tR for nethyl

(S)-(-)-8- h%di méhgﬁgy &idefhory-3: ok bfch aqttﬂﬂaé}xétﬂynzz 3,4%.1Brahydro-1H-2-

t et r ahydr o- zazepine- 4- acet at
- 62 - WO @gg:pq_zgg_ngg4—acetate
PCT/ US97/ 18001 To a stirred solution of (R)-4-benzyl-2-oxazolidinonyl 3-[2-[N-(tert-

butoxycarbonyl)-N-(2,2,2-trifluoroethyl)aminomethyl}-4-methoxyphenyl]-2(S)-
methoxycarbonylmethyl-propionamide (52.40 g, 75 mmol) in THF (300 mL) and water
25 (100 mL) was added dropwise at 0 °C over 30 min a solution of 30% HyO (26 mL) and
LiOH : H50 (3.2 g, 75 mmol) in water (85 mL). The cloudy solution was stirred for an
additional 1 h at 0 °C. The resulting homogeneous solution was treated slowly with a
solution of sodium sulfite (46 g, 365 mmol) in water (240 mL) at 0 °C, then was acidified
with an ice-cold solution of concentrated HC] (45 mL) in water (200 mL). The reaction

a)

30  was extracted with ethyl acetate (2 x 300 mL), and the combined organic layers were
washed with brine (600 mL), dried (MgSO4) and concentrated to dryness. The resulting
residue was treated with 4.0 M HCl in dioxane (500 mL) with stirring at RT (slow gas

» evolution was observed). After 1 h, the reaction was concentrated and reconcentrated from
- 1:1 CHCls/toluene (2 x), then the residue (48.89 g) was taken up in dry DMF (500 mL).

35  To this solution with stirring under argon at 0 °C in a Dewar flask were added triethylamine
(21 mL, 150 mmotl) and NaHCO3 (31.5 g, 375 mmol), followed by diphenylphosphoryl
azide (18 mL, 83.5 mmol). After stirring for 24 h at 0 °C, the reaction was concentrated to
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Preparation 21 Preparati on of nethyl

(S)- 8- hydr BQW48R%- 2- (2. 2. 2-trifluoroethyl)-2. 3. 4.5- t et r ahyGIGSPE18001

2- benzazepi ne-4-acetate via enantiosel ective synthesis 5 a) _
4- Br onp- 3- br ondrymedsy [Thatesidhewas taken up in ethyl acefase 6508 mily) madiwashkeditdqoentiaily with s
4- br ono- 3- net h I )mml t hane (500
m.) was added ﬁ.%%@gg@%ﬁ‘g?%’g&&g@ éﬁéﬁ anrdg%{ C?ncﬂtragbrp%@ﬁgp benzoyl
per oxi de (6 g, clromatpstaphy qhlicagaldB9% e @eg@ﬁtewew@amt%eatlwqmpoanctL@é Shat t
flood 10 |anp g"‘sti%‘) Js%fv}h‘r“t@%&fd %ﬁ)cqu 943@96'1@%!?} YLé%M?JEﬁ?&c/ﬁJxQﬁE)k 0.56;

reaction flask Af ter I on was_concentrated by tary

evapor at i on3t o chigal Fi F—%Cbmce@e?ﬁ& %ﬂ%‘m&m@ &' =2.95:fthy opposite E’“"m“F=l’“""‘|fIFI‘2§“ dhite
preci pi tat e whirgBmicokdwastd wask i1l deqneid defebedNBIS EBSRME 6LV BBl NmRune  of

ol vas - oot Fo R BRE MR 6P cﬁﬂ%&yé”%@ J#@E@@é@%”' -

1 (P 230 [ o sy R ASHDAG B B80S ST 00 o5, SRy O 2

200 [err] Cl0  CyeHigFaNQye®h 55.6% Hris25f Nve06. tHomed: C[gma;mmmw@ VHz,
CDCI[err])[err]744(d J =10 Hz, 1 H), 699 - (d, J =3 Hz, 1 H),
6.73 (dd, 1H) g H), 3.80 (s, 3H). b)

3-[N-(2,2, 2- Tr u>r M;&w @ﬁﬂﬁ@ﬁﬂm@hﬁﬁ?ﬂxo@,% &Gmrahxc%ﬂH -2-benzazepine-4-acetate

2,2, 2- T“ f | uor oet hylsag5idiRn 626bréh trikfbéiddRIoH 2EBS( ﬁﬁdeﬁbor rﬁlp'ng}’nrﬁd?) @assahélédr ed
solutlon of 4- bi onp- 3- br onpnet h Ianlsole

anhydr ous DNVSOJ{op¥ise pysr 3Qimin to a S°h¥‘??“ o é‘h)’le(ﬁ},‘?'lnl?ﬁ’%ﬁﬁ%ﬂ Zf(a zé-’p‘ﬁ‘ﬂB%‘P?FB?('éI y
30 - 35 [ens] C2,34 3-etralplded- [H2behAkeplit-Nicetatd Q1.5 g, 62.3 ﬁﬂ&@tm @ihydras dHb o%

i eeco 8 R0 20C B Lokt i S LS 0 B 0,

(MgSO err]), amas recooled mem:‘tﬂmudamedhdsdbygnamﬁﬂkik'@wusetabl&ummfﬁd@md (Z501I35 g,

ﬁ/ﬁ;@ ?:Ega[ gf"r ]e)'r){ bela &T& %i §txri[clél§t gﬂo% geﬁt‘_g&r 1 %the%ﬁgsﬁf ggngﬁtg’@o%thféou%%é ‘7“1)0
(dd, 1H), 3. 93rgsisiue was zryncergragg flom MePH (2 3). ywrifipgtiop iy flash cheprgangraphy op)

30 c) 20  silica gel (50% ethyl acetate/hexanes) gave the title com ound (19.38 94‘7 as a white
3-[N-(tert-But oxycar bo 2-trrfluoroeth ﬁ;?am none a/ﬂ 4- br onoani s

ol & O ONST (156 MelED! T [ Ger i A ACIBy Ry CAL S (RS, col o
(41.35 g, 137 Eﬁl@3321(M+H)V\£aH~IHNme(d0@|GUCﬂ t2babMsOdd arétmrta,tJ&z{sﬁzgl, H},65

mol , liquefie t h

fnsed down w PATELHN A2 bt d‘%@nﬁwrfm@?? 15 iy 53R 5, 485
stirred under édgm*iGﬂrHalesz(ﬁml IHb)aBIGStsaBH)la%(QcSIIHWZQ?As{dce\IHD (2 83dad, WA,
observed). ,35 heyCO .Y, e cpum t he
resul ting rim (&C? ng ma?r&(ficgtf&%‘w\m Pﬁﬁ? a%gs\é%?ofg% M) ggg ?%\éa‘sgl ution
was seeded V\ntﬁ4&05ﬂrétﬂ5 Mnb2ht of the pure solid product (obtai ned
froma previous reaction by silica gel chronmatography using 10%

- 63 - WD 98/ 14192 .

PCT/ US97/ 18001 Preparation 22

30

benzazepine-4-acetate via enantioselective synthesis

+ &) 3-[N-(tert-Butoxycarbonyl)-N-(2-phenylethyl)amino]methyl-4-bromoanisole
‘ _ 2-Phenethylamine (19.0 mL, 150 mmole) was added all at once to a solution of 4-
35  bromo-3-bromomethylanisole (14.0 g, 50.0 mmole) in anhydrous THF (200 mL) at RT.
After 18 hr the mixture was concentrated. The residue was dissolved in 2 M NaOH (300
mL) and extracted with CHCl (3 x 200 mL). The combined CH,Cl, layers were dried
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Et OAc/ hexanes as eluent). The m xture was allowed to stand at RT f

several hoW®9%¥KER was placed in the refrigerator ove?ﬁT@ﬁ?wm‘me
product was coll ected by suction filtration and washed w th hexanes.
Dryi ng in vacuuoveryip8© tadne céﬂcéﬂt&teﬂoﬁpocrﬂdh ra&t&idb agfiltd@Phroagh aplug of silica gel .

Sl 8 e R B S SRS e, o

and 4.58 (2s, ®Hive Bystiowaild M§ (m)(r@ﬁZO(M+H)+ 2H), 3.77 (s, 1.51 and
1.42 (23 9H) . B aboqé y%Wll wag dlssolved in anh drous THF (200 mL) and dl-tert-butyl
2-[N-(tert-butoxycar -trifluoro am nomnet -4-

met hoxyci nnémfhéarlpglate (IX Og, 60 mp\lok:a) |wg§ added gk at once at T. After ] hrt e solunon was
3-[N-(tert-but ea%aﬁfa&anrla)m N‘lc(a@e?c}@orﬁzftb rhphQ (b Bﬁd&mmgvgawth& tidde

br onpani sol e (48.19 acr late (5 605
pal | adi um acet &?@Poungas a“("ﬁ'ggo oligs (2D %6?9% F’|4“?5°‘§‘8‘I§Q’Ir% 1?%”{% i) g,
12 nol ), and dNMIO@S0MEHS CIOIHEI7H '(Hﬁ(m 6H), 6.83L6.603%3 2H)aI52-4133 (AcEHRBILril e

(200 nL) was deo 3 (o) cycles), then
was heated to feﬁgggg%gﬂr(g’ ?@oﬁ\ﬁﬁu’g %ngéggg?qg%a [err]C. After 6 hr
addi ti onal 15 pal | adi um acetate (1.36 g, 6.1 nmml) and

tri-o-tolyl pho : nd the reaction
was stirred ung)gﬁ vy {(%Qq?ué%yg%g%m ﬁ%ﬁﬂ i@y]%émllfﬂglgﬁ la‘gt i on was
concentrat ed tme@pyxpégryllpmwntcweldr esidue was taken up in 1:1

Et[err] O petrol eum atdfkiot §f)ﬁ¥N (terr-buﬁk})ca@eﬂyl)ﬁkl(Q!ﬁﬁéigte&yﬁmm@]nﬁéﬂfyl 4.h. A
gray-col ored precipitate was fiJdtered a smal |

vol ume of 1:1 Promennijely G0 0 mmaladiepay] agyiaiki(33.0 &HE* mymal)i reHadium a¢etat 1 at e
was 20 cwcemoaiged4andndmwmfd-mylﬁmsﬁhhﬁqh4@ar4oammgegpm on silica gel

hexane, and t hESAPREUPLY R (70 hl g8 Erby s Rl 5 mbT o RERRsied "

filtered to re(fxeeachatjeldrgon gnrgccyqﬂest),ah@ waSheagehd reftuxmnder argon. Aftertdieir the

L heoant) W AR anfig o Bio oY il
16 Hz, 1H), memma@ggsh lﬂ%g‘it%c/hwl)le) gavebyellay oil| lchw jssalved 5. 10% (2s
1H), 6.26 g, étOth@xHIes I:bb{)mL}‘Jch frianglod fof 92 hr. The y él?oiw pr@é‘%uaté%w%?rexﬁ&ed?ﬂ
3.79 (s, 3H), 3.80 and_ 3.66 2H), 1.51 and & I—?h4 e)
Vet hyl  2- [ N- (t BY filiierythen the B%Wgﬂn)wa%cwﬂyraéfdﬂ? BivE a&“& F‘if?‘f L8 882t | - 4-
rrei EOS\//E l) hydr o¢H/NMR¥2 30 Mz, CDCl3) § 8. 00-7§9(xﬁ,01%)Pn610/ 0B(r, 11H), 6.85%6016, (mpeE)et t ed
W was

i th DVF) v pgged s b LRI BN i 4 00t (3 DT PR hoxyc

nnamat e (M2AB3.98-2.171 Bn, 28] 1.55-h33vém, 1980l (100 nL). The m xture was
shaken und hydr og t hen was
filtered tﬁi rough a gg%*(bg?e ol el it dl&?m&d in%éb}?ﬁ?b it R ﬁi%?dlf:gg‘l@g%eo filtrate

"~ was concent r at @oley was adsted at K. tThe mixursryss watmed4g R shgkengmder hydrogeng50

colorless oil: ps{l%f“ﬂ' %Mﬁ@er@ﬂ'&mu f[defffrc]:l}te@%xre}no% thd cdtalyst I T Bkl
1H), 6.78 (dd, 1H), (s 4. 63 and gasa&fq( 84 and

370 ( om 2H), W8 eppc?ngateép&der redyged Pgessugq_gf g1vs thed 1t tcom ygl @30 t,
2H), 1.50 and (11043«5 gl 238%) I NMR (250 MHz, CDClg) 8 7.35-7.02 (m, 6H), 6.85-6.76 (m, 2H),

- 64 -
PCT/ US97/ 1% 016 9? ]7%% m, 1H), 6.69-6.68 (m, 1H), 4.42-4.25 (m, 2H), 3.73 (s, 3H), 3.44-3.25 (m, 2H),
2.92-2.73 (m, 4H), 2.59-2.50 (m, 2H), 1.60-1.33 (m, 9H).

* ¢) (R)-1,1-Dimethylethyl[[5S-methoxy-2-[3-0x0-3-[2-0x0-4-(phenylmethyl)-3-
‘ -oxazolidinyl]propyllphengl]methyl](2-phenylethyl)carbamate
35 To a solution of 45T2-[N-(Zert-butoxycarbonyl)-N-(_2-phenylethyl)amino]methy]-4—
methoxyphenyl]propionic acid (10.35 g, 25.0 mmole) in CHyCly (125 mL) was added
pyridine (2.4 mL, 30.0 mmole) then cyanuric fluoride (1.4 mL, 15.0 mmole) at RT. After 2
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f) 2-[N-(tert-Butoxycarbonyl)-N(2,2,2-trifluoroethyl)am noneth -4-

met hoxydi hY¥R &¥144¥ani ¢ aci d To a stirred sol utl'lci')rﬁ‘¥ g0 hy -
2-[N-(tert-butoxycarbonyl)-N(2,2,2- 5 : .

trifluoroethyl hate mixtetewas filtaredthrdugh g pahyihebicPnwashad with 48d HpOf100108) | ) -

in di st (e : 130 nm, 130 ).
LS | bR S Do | )

The cl oudy reaction ] rre 1 . The resulting a
homogeneous sol ut i offowdsluAeRf{(RI-f-Perpylr rrazelidingye(5.30 g, 30-({T3'81°h19,a“g¥?0°%nol )
fmd extract ed mhltp 1@5:?}4} vg&%ﬁﬁ'@ggﬁ m.@é%, _.v;r.ls)évm stﬂi&gn%)maﬂ&gzﬂ% g.miet;at.t-/s Cod
ayers were_washed wi rin , dried rl),,and concentrate
to give the’ti t§ CeAlter 1;1 ‘E’Gﬁ‘ﬁﬁﬁﬁég(("ﬂﬁ%%lug",‘deiﬁé‘é}é’yg‘é‘%ﬁ%Idrs)c'RL}:‘f"%‘aﬁdgﬁii |: TLC
E 9)53 4:1 CHC: [ SﬂfobwisV:aQﬂ,S ey 21Eﬁer 1 hr the nﬁ)gtﬁ&. was pourgd intcig300 ngizg a;d
R) - 4- Benzyl - 2- oxazql i.di nqn ~daN\EL(L et - but.ox r.bqn - N\- -
trifluoroethyl f’é‘Fﬁcﬁg r‘?ﬂ@tﬁ}]ﬁf‘gb %M&/&rhﬁﬁﬂp%’e?%%@rﬁcg@%f) &t dedon MeSs o
stirred sol uti amnd ahcérpied ( Flastt silia tgebohoamagmaphy (30% BtOAcZhexaries) gave the title
trifl uoroethyl | -4- i hydraci ] ied.. ) 08
ol ) and ‘%@%F%ﬂ%@ﬁ@%ﬁ*@m IR e SECIEPARTE (00 )
under ar go#0wad 1Hk6&8 (m, 1H), 6.69 el - 10-4 '(@émﬁ‘?{@-ﬁﬁé (AR 4.40 an, 2H),

syringe. The rgagfi 985254 il RADS 085-£4 DR loHYT- The resulting thick
suspensi on was fi{s’tée}péd thrOl(Jgh a)pad of E:el i}!?er, and the filter pad was 20

rinsed with a small volume of dry dichloronethane (50 ni). The clear
filtrate was DQ}JBQQR*, S*)]—Mét%@-m-ﬁﬁﬂﬂkﬁ&f{[[m,f—&%&iyle&@y)ﬂ@ﬁ&%(w th ice-cold

water (750 nL). I.n ery nd concentration left the crude
acid fluoride (’ﬁ%“?’éﬁ‘y ?'g“li‘/gg’@ hw*%wﬁwa@‘&@'@a%‘@m{me?‘m)f#%’fmhdme utanoate
purificati os. To a solution EqRR 1 $idimetkylethgl| [Gimatiox@f2-[3-oxo-3-[2-0x0-4-

(R) - 4-benzyl - 25 ax L i di. no 21 9.1 1)1 1.0t ) 400,

under argon at (%@%@eﬁl@-@gggz&)&aéygprg@ﬁ ﬁ%&ﬂg? etshgﬁg’f? %‘ﬂ;il?;éF ylﬁcﬁﬁﬁﬁte?%'?e%anes
(2.5 . M 21.8 mmmalt))in anflydrope BUF (0 nelagvas afideddithium bisggmehflsilylefnidei (32.0t hen

a sol ution of h@g émg‘vmp, 22.0 mrrﬁfé;]_ﬁte Fhuer heler inaes Geth iAo RL ke (90 FHL% -;"F

(100 nL) was a via syrin reactron was stirred tor 1

e.
-78C then was &UEmanley Wik %Mefgﬁlﬁw*amﬁuwwaé raregd tg g o tAfEE B b the mixtureyas
ethyl acetage psurd RRO200ML Hgdaamc@daﬂa&a@dnpﬁm G x SOPRRID. WRE Sonird FRONE t h

bri 500 30 . nl), drjed : d rat to d

ur | i cat i on bYPS REFF ¥ GH DGR AHY cortceRRacsh Rt PG Gor oS goaay £

acet at e/ hgx aneﬁjomaﬁebpgat:é D¢ gedaPAuitiufeXBPRT, @[J_% 880A0/hexsned) dffthecticle

L1 TECabd s PP ol LIRS,

6.67 (s, 1H), dxaelidn8Rrdpyilpi®hylimethyX2-phdnylethyl)carbariiaty refdytively. SThiomdt@s 74

(2m 2H), %77\»@? §k&¢go§f&§:e£§lﬂiﬁcfltlﬁgmN%é%)ﬁpgsé'?}\q&a?\?’ (m 2H), 35
?—I), %SS a 1. s, 9H).

2. 75 (dd, nd 1.45 (
- 65 - WD 98/ 14192 .

PCT/ US97/ 18001¢) Methyl (S)-8-methoxy-3-o0x0-2-(2-phenylethyl)-2,3,4,5-tetrahydro- 1H-2-benzazepine-4-
acetate _
To a solution of [R-(R*, $*)}-methyl B-[{4-methoxy-2-[{[(1,1-
30 dimethylethoxy)carbonyl](2-phenylethyl)amino]methyl]phenyl}methyl}-y-oxo-4-
(phenylmethyl)-3-oxazolidinebutanoate (9.91 g, 15.4 mmole) in THF (75 mL) was added a
. solution of lithium hydroxide monohydrate (646 mg, 15.4 mmole) and HyO9 (5.2 mL, 30

.‘a_» % in H,O, 46.2 mmole) in H9O (25 mL}) at 0 °C over 10 minutes. After 1.5 hr a solution of

- NapS803 (9.7¢, 77 mmole) in HpO (100 mL) was added. The mixture was acidified to pH

35 4 using 2 M HCl and extracted with EtOAc (3 x 200 mL). The combined EtOAc layers

were dried over MgSOy4 and concentrated. The resulting residue was dissolved in 4.0 M
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h) (R)-4-Benzyl - 2- oxazol i di nonyl 3-[2-[N-(tert-butoxycarbonyl)-N (2,2, 2-
trifluoroewnybyenpnonet hyl ] - 4- met hoxyphenyl | - 2('S) - met hoxy c aPE&RPP %I -

pr opi onam de To a stirred solution of
(R) - 4-benzyl - 21@%@{{' Aadli PRI, %‘ft[elf\hf(ﬁﬁlﬁks [Ne tfxt)i a0 @Rk tratedThen i
N-(2,2,2-trifluoroet

am norret g%I ] - 4- met hoxydi hydr oci nnam de (55.2 g, 100
mol) in TQEP‘}“C‘T'HE faqym tolie Mg [err] C was added a sol ution of
l'ithi um bi s(trimethyhshbowk }eaiahd@as(diskslved in anhyttkqus DMEF (76 miliiF To tHiSsoltioh Wayi a

syringe. After ac eadded
via syringe. g‘gpméggééb&r%%ﬂ ?T‘&f’lyﬁir?f"? Eéy%%a%ot% 'Sng\'ﬁgl“)“ ‘l'owed to
warmto -205[ ernmhﬁreaml cSdléd th @ Cfaad diphengiptiosphombdzide (s mEnz3. | manele) wias gesed.

quenc hed with %{ F{{?ﬁ etgﬁ]xgxxéur%g e.lngatetg 49% r@u tmg:BQSt%LJ (ﬁb%gﬁgd iWE’L@A@ ES*GM'

acetate (2 x 2 or gan ers were washed with
brine (400 nl) midrwasted WHSE4Q (2 aﬁ\@ mbhéquatMaS@oamW’é%med Flash silica

Purification béffé Mtcfgﬁigﬂm%ﬁm'a%e%esﬁ'gﬁeQ& G coﬁ%@l%’de(ﬁ BY s, 33% from [R-

acet at e/ hexane ave l e cogpoun 4 as a white
solid: HPLC (AI(R’é)S*UI'WF@d@H&'@F@P*Wz‘ﬁ[(lé mz‘bv}at °x¥)ca 7 hexane) showed

appr oxi nat gpy @mgn W%Woﬁﬁéﬁblﬁhafyt]hﬁmymicﬁ644€(bh6ﬁ95neﬂfyl)u- present. 15
HPLC of the crude reaction xtu a Sg oggﬁ(?l/ b@' the reaction; 1H
NMR (400 Mz, °va°1"’1%3["8?‘[%373[°%?“19‘ iﬁ%@ PN 6. 73 (dd, 1H) 6. 64
(s, 1H), 4.69-4.53 (m 4H), 4.04 (d, 1H), 3.87 (t, 1H), 3.85-3.72 (m
2H), 3.75 (s, - 3 H) benzazepine-d-

2 bo 5 73 (m e -s(warox”%oxoféa%?w@;%—z 5oL bongarepines- o
20 i) Methyl acetate

(S)-8-methggy- 3- 0X°1% (s%xu%ozomaﬁ)hlegrpakmws gx&m? eﬁaﬂtefh?bw@s-telrbhﬁro-

benzazepi né-4-acet a
(R -4- bgnzy| 2. l&éggjzmpmg-ﬂqcetgc 52261[ g\|_7(1t rgqnpls:) in CH,Clp (40 rr?L) was added BBr3 (21.3

but oxycar bony! Y 1b@indrExdis, oh BRSS!0 TIATGHES fidkled iaiimreyplaauariched2( ) -
met hoxycar bonyl net hyl

pronam de and
water 25  ( 100Vt M§O M%O% gd ams agg ng’é?s‘emoW/ ﬂ%ﬁd%rﬂu%“%fcglg%ﬁ
30% H err] ( er nking 36 BEOARM@xanes as eldentOThe rds@ifing &‘aﬁ’geg;plﬂﬁasrmstalllmd\fmmr (85
m.). The clqud on wa |rredf n i 14 AW
[err] C Thé 8 éﬂf% ‘8#852'}?3%16?‘8 ?so% %g’mﬁsé’g?gidfds ’g gil\\/{mgt(%&)argle
sol ution of socﬁ76n(mlls+uNd)i"te (46 g, 365 mmol) in water (240 nlL) at O [err]C,

then was acidified" with an ice-cold solution of concentrated HCO (45
m.) in water (2Q0 nL). The reaction 30 was extracted with ethyl acetate
(2 x 300 nL), and the combi ned organi c |Esample lwer e washed with brine

(600 n), dried (MySerr]) and concentrated to dryness. The resulting
resi due was treated vmth40 MHCI i n_di_.gxane_ (500 g at RT
(sl ow gas 25  Prepagtign pifd-3-3-(3pyrid: amino)-1-grepylox ~$-0XQ-Yid 13 9 .
concentrat ed arginiag [,aﬁ from 1:1 CHC1 [err]/tol uene (2 X),
then the residue (48.89 g) was taken up in dry DVF (500 nmL). 35 To this
solution with stirring under argon at 0 [err]Cin a Dewar flask were added

“triethyl am ne a) MethﬂZi) 83- [E@Doxmmqyl)ammomlo@ﬂﬁ-@mgz 3,47 3etratipdry- 1H-2-

foll onwed by di %hen ho Q&p é" azide (18 nL, 83.5 mml). After
stirring for 2 err]C, the reaction was concentrated to
- 66 - 30\WD 98/ 1449@.utxon of 2-{(3-hydroxy-1-propyl)amino]pyridine-N-oxide (1.4 g, 8 mmol) in

PCT/ US97/ 18001 , R ous DMEY'&E wasTelaQecf &&ﬂbﬁo%&uﬁ&hﬁ'@n@l@l [#)-settydixy-acbat e
(500 ni) and was sequenti a
2,34 5—tetrahydro—1H-2-benzazepme-4—acetate (1.7 g, 7 mmole), triphenylphosphine (2.76
* g, 11 mmol), and diethyl azodicarboxylate (2.33 mL, 14 mmole) in anhydrous DMF (4 mL)
“and dry THF (10 mL) at RT under argon. The resulting solution was stirred for 18 hr, then
35  was concentrated under vacuum. Silica gel chromatography (2% - 10% CH30H/CH,Clp)
to give the title compound (1.2g): MS (ES) m/e 400.2 (M + H)*. Unreacted methyl (£)-8-
hydroxy-3-oxo-2,3,4,5-tetrahydro- 1H-2-benzazepine-4-acetate (0.4 g) was also recovered.
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wat er (400 H{Pand brine (400 m.). Drying (MgSO), concentration, and flash
chr omat ogra}y %ilica gel (30%ethyl acetate/hexanes) gav@cirm?'f 18001 :
conmpound (21.81 - g, 84% as a vvhite solid: [a]D -132.6 (c, 1.0,

MeOH); TLC (40% Et CAc/ hexane) Rf 0. 56; chiral HPLC (Chiracel OD, 20% ~
Et OH hexane) k' b)—Et%yD@) sihe2- $nlifo) SI05H0 1@2@3 -oxb-218 £5-tetrahydro-1RREN C
standard had k' b 1. 86 %nonepggﬁect ed) Dlﬂ-I\}';rg’ S) n1e 346. eZra(meJ; H+;, [err]H
NVR (400 Wepl PAMF1) [err] 7.03 (d J = 8.5 Hz, 1H), 6.79 (dd,
lllzl)i), 6. 61( (d, J = 2. A rhiztureldf)mettly] B5-8-[3- [2—(N-c(xdpyrdlyl7arﬂi60]7l-bibpyl&*})]ﬁ-cﬂcol7 (Eﬂ

1H, 4.0 (m .99 5,16.7 Hz, 1 84 1H), .3.79 (s,
3H), 3.71 (S 5%13’:4' é?%airﬁwrﬂizabbfn%@wefa%r@a%f? 83 gi'%@d@ & 1P palladiym oy ¢ g

for 10 derr] Hl[amoal](E:{Z@) rcyéiGheaene] (3 nd,, 155n6b), ard, etiEandlN20 ML) daOkeateFatefliax C,

(52) 6; h? dr gx§72 rre% ﬁ 5 mmu °2wa§ ﬁZ&’gB/‘E&{% ﬁltﬁreovfasf ?chmf)eer?z aTzhé"er%%uele Bcetate
A sol ution of bmftfﬁd ‘by plnrpmnﬁoaephymn@rl[ce rgﬁl](@%[ -St% CHEQHICHACIDB(Eive the @50 nmol )
was added ﬂB’\d(osﬁ 5,06'@%) 2Q WHid féa(?rh 6M§ ?ES&%/Q Ro®b (VIR

3 oxo 2

(S)-8-net hoxy- 2-tTrifluoroe

2,3, 4, 5-t et¥hydr o- 1H 2- benzazepi ne- 4- acet at e (21 59, 6223 mol) in
anhydrous CHf er¢)] @b-[SE[B-r(i Pyridylamin)23profdxydi3-0x3 2, 4, SRk by dR6-0R2-betb dzEFin AL
additional 1.5 hr.at.:15 to -20 C, the reaction was recooled to -20
C and. quenched ‘W’%%ﬁ‘deful dropwi se addition of MeOH (250 ni). The

reaction was stirr edAamxwﬂeOaftemyD(+§;8ﬂBu(2 pyridylantii® i -prapylQONeR62B 45l on the
rotavap. The ated from M 2.%).
Purification by g?hgg{] rgt)‘ljr(grlwlaz)tgge H{e %ﬁe’}ég g'fm“foncglhbue'f%(dg‘ﬁ‘dg(e)eflwpydmw
acet at e/ hexiBnes. lézxvéﬂmql}) B imdl 'EHE@mpbl,l FigO((3 enl3 8and Me@XtDA2 raks) weas\stiireceat room

:/gl i((éS) [a]D - 13tQm§er§t9re]f01018 ﬂ\b&ﬁg wasﬂt.& ﬁi hﬁ}%ﬂ t, Od/%&é%?{sg ?&%}1 Bgtvegn 40;

DVBO-d[ err]) [ eqtlp)]l a@t@Qar(ddNatg, andgh edaygys were ppparated. The agequp p(xgﬁg wag pfutiogslis 8
E (Cji j 2.5 Hz,brdight to%:l-?@ withl 3 N]Hel akld -afioWld to bealill., Ti: rgsliltmi %g@@ls(wr&e ilkoted3- 96

1, 2 8§6<5dmﬁ’@m‘?@ snd 3o iy e compaing (kg EFas v sokd M T 3704

tan solid:” MS m/e 3704

[ err] H er rdoF[ eiM } N3F.eAndl: C4led fBACé?(ﬁ-I23N3Of} 825 BNO: &, 6425; Hoéis4l N, €1.24. Found:

54.40; H, 4. 96,CI}|,,§ é ﬁ‘ZDG

Preparation 22 (9 repara |on of net hyl

(S) - 8- hydr oxy- 3- 0x0- 2- ( 2- phenyl et hyl ) - 2. 3. 4. 5-t et r ahydr o- 1H- 2-

benzazepi ne-4-acetate via enantiosel ecti hesi s a)

3-[N-(tert-Butoxycarbonyl)-N(2-phenyl et%ﬂ%% no] net hyl - 4- br onpani sol e

2- Phenet hyl am ne (19.0 nL, 150 mmol e) was added all at once to a solution

of 4- 35 231 ONBepirdtion BPABBRITY! AN 4 brEbyIEI|-ehxé-B 3@HIydr ous THF

(200 nL) at RT. er 18 hr the mxture was concentrate. he residue

was di ssol ved it ine-4-acet] nd extracted with CHerr]d [err]

(3 x 200 nm.). The conmbined CH err]C[err] layers were dried

;3 C'?'/7 U-SQ 2/ 180 0\]{@1) %ﬁétgiyéll](_%z-&[} [2-(4-nitro-N-oxopyridyl)amino}- 1-propyloxy]-3-0x0-2,3,4,5-
tetrahydro-1H-2-benzazepine-4-acetate

30 According to the procedure of Example 1(a), except substituting 2-[(3-hydroxy-1-
propyl)amino]-4-nitropyridine-N-oxide for the 2-[(3-hydroxy-1-propyl)amino]pyridine-N-
oxide, the title compound was prepared as an orange foam: MS (ES) m/e 445.2 (M + H)*.

b) Methyl (i)-8-[3—[(4-ainino-2—pyridyl)amino]—1—propyloxy]-3-oxo-2,3,4,S-tetrahydro-
.35  1H-2-benzazepine-4-acetate

According to the procedure of Example i(b), except substituting methyl (£)-8-[3-
[2-(4-nitro-N-oxopyridyl)amino]-1-propyloxyl-3-oxo0-2,3,4,5-tetrahydro-1H-2-
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over MgSg err] and concentrated. The crude material was filtered through a
pl ug of siWPOB14i8P ~using 50% Et OAc/ hexanes as el uent .PCAAES1§R01 ot o

was concentrated under reduced pressure to give a yel'low oil: M (ES)
m e 320 (M + Hjenzazepine-4-acetate for the iﬁq@yb{b:byﬁé}ykm-gwpanﬂylmls;n@lssm}’\mcl] -Pn v

anhydr Ous THF é{xé—%, . Qetl@ﬁ%réjﬁ-bérﬁ%gpggw&etaé the gﬂl&&ﬁ;ﬁgwﬁas%agd ds260.0

nmol e). was ad at _once hr the solutio
concentrat ed. WHgdpan MSEES)ge/e 383 at®Gr aphy (10% Et OAc/ hexanes) gave the
title corrpound as an off-white solid (20.8 g, 100% from

4-broro. 3- r ool byl Al S0l e) o LSBT or 1 o5 4 220 MM (DAL D) Ler]
3H), 3.52- 3. 3lvefitizepitd4-acetiOZi®. 73 (m 2H), 1.61-1.33 (m gH) 10

L2 e o Oy LA ) SRR i 5.

3- [ N- (t ert - but[(GbearsinoBepyyitiylyahtino?-1phenyidxel- Brpk-a3idifotematytisor LHF2-benzazepine-4-
b | :

o emoan! 501 ¢ (40l ATy TN PP DR B sXIA IR
4.80 mol dp, aaqh;f:nzazepme-ﬁhacm ﬁh?ﬁsﬂp evmmuammepx(saarectﬁsm_whng @0101 kb (ES) ni/ey

propionitrile ﬁ?ith)w%aﬂ@qmg&r%ﬂg 4N404 - 1.453%,cp\assiad, 'I—P'E/SWIQOB fUrge
cycles), then was heated taq refl ux F argon. ter 48 hr

reacti on was GOYMEE 0H8EH 6APINd3dd t hr ough a pad of celite, and

concentrated. Flash silica gel chromat ography (10% Et CAc/ hexane) gave
a yellow oil, which was dissolved in 1Q% 20 Et CAc/ hexanes (100 nmiL) and
left at 4 C for 72 hr. The yel |l ow precit was renoved by

filtratiori5then the sol ution was concentrated to give a faint yellow oil
(14.98 g, 62%, . : 7.85 (m

1H), 7.61-7.0 PRRLR , . ; M—tH), 6. 32
(m1H), 5.22 (mmlﬂ—mmwapgsw(s 3H) 3.52-3. 20 (m
2H), 2.93-2.71 (m 2H) 1.55-1.33 (m 9H). 25 The above 0|I was'
di ssol'ved in MeCH ( m.) and 10% Pd/C (6. 40 g

added at 0 C aTH‘éethéib(’E)a?r -Welé-mrdhoned-e ’ES’PWY%WHHQEH Ptﬂi’d@?‘ﬂr%rmﬁéﬁ 5( 50

psi) for Tzohr,te&dnw}omz-f;édzizeplﬁd4iabmugh a pad of celite to renove the
catalyst. The filtr

t d d t
Give The tithe comiHEngL e PREeRr BrRaRpBir Stcept spSitig 2 fiph- ©
[err] H NVR ( 258opyPEminGPChiethorypyrifline-N-oxide¥or the 0-2(3¢hndroaidl - prépyBamboiridine- 2H)
30 6. 75-6.7 2
3.44.3.25 (m opfe 'Wﬁﬂe%@@%?a93%%1‘%&@?%@@: Y5 By Bl gpo3 b 57
(m 9H). c)

11D | - X 1 I5)1z ro-
oxazol :Tg;[ %I f??%h?% )?pheny ?ﬁ%ﬁ& Qéﬁp&ﬁ}'é%&l&?ﬁﬁp(g%?gmngﬁi ?)54 Shetdahyd o &

sol ution of 4-b PZpgeRIng ﬁ‘ﬁ?t?}?(ycar bonyl ) - N- (2- phenyl et hyl ) ani no] net hyl - 4-

ﬁt hoxyphggyh] Pr Opi QRbrAing & Be plbeddfe f Ex2iaple 1(mwxa9pt kd&st@hﬁr%ﬁﬂdt@lk‘?fg-ﬂ3~(325
was adde n uori de

( 1) 4 m, 15.0 [ﬁ-ﬁ%fngshog)f NF?E‘_OPYA lgamlgtl l-prop}go%-ox)oa ZJG'ZF Q—temydlrjo-llﬁ-}

- 68 - \BEnZAABdpiné it etate for the methyl (£)-8-[3-[2-(N-oxopyridyl)amino]-1-propyloxy]-3-

PCT/ US97/ %600 ]0x0-2,3,4,5-tetrahydro-1H—2—benzazepine—4-acetate, the title compound was prepared as a

pale yellow oil: MS (ES) m/e 4144 (M + H)*.

¥ c¢) (£)-8-[3-[(4-Methoxy-2-pyridyl)amino}-1-propyloxy}-3-oxo-2,3,4,5-tetrahydro-1H-2-
" [benzazepine-4-acetic acid
35 According to the procedure of Example 1(c), except substituting methy! (£)-8-[3-
[(4-methoxy-2-pyridyl)amino}-1-propyloxy}-3-0x0-2,3,4,5-tetrahydro-1H-2-benzazepine-
4-acetate for the ethyl (£)-8-[3-(2-pyridylamino)-1-propyloxy]-3-0x0-2,3,4,5-tetrahydro-
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hr the mxture was filtered through a pad of celite, washed_w H20

(100 m.) tWQr’? 192 with bri ne (100 m.), dried over I\/gSO4 Pﬁ'f{ifggﬁl%'ﬁ

concentr at ed. a solution of (R),-4-benzyl-2-oxazolidi none

(5.30 g, 30.0 1%1*’@32%%1%@&%&&6 title compomtwtsm@amé)as %@f-&&awlﬂ B ’

(11.0 m, 2.5 (E’S)sm!eumocrqmngvemesalca?oﬁ:ggmg 1&3%53&07571820 & 61.0B;a4,rd43; NAf t er
rous THF (25 nlL) was added

é?ongngteezvte?%gﬁ%ﬁ‘f@cbd f{ﬂ?{igﬁlﬂqﬂg 'm xture was poured into 300 niL

H err] O and extracted with EtOAc (3 x 200 nlL). The conbi ned Et OAc
| ayers were dried over MgSO4 an entrated. Flash silica gel
chr onmat ogrgphy (30% Et OAc/ hexarl es) ga%ﬁ?gﬁl tle conpound as a

thick oil (12.12 g, 85%: [err]H NVWR (250 MHz, CDCl [err]) [err] 7.41-7.12
£5 .

(m 10 11H)pye 4n g_?x! @-:)Qfo %@, ,4,%-%@&'&0—35

(m 2H), 4.21-7Z, m 28, . ) : 3.
1.55-1.41 (m Jlgif-benzazepine-d-acgjcacid (R« S*)]-Methyl -[[4-nethoxy-2-[[[( 1,
1-di et hyl et hoxy) car bonyl ] ( 2-

ggﬁtn g:,]g;? )él()) igas %ﬁlttg)ﬁt(g)\fé-][ﬁt;f@%%“;él A -propylog(g]-?.-my thyl- ZE h))clo %3 4 oxazol Hdin
(R -1, 1-di net hgtkahydwll[l—{-ﬁbmhitpmyatt&cét&eoxo 3-[ 2- oxo- 4-

(et et 1) ag gl LA AR LSRR R Bt by 5o bt
bi s(tri met hyl sithle) andidiehyt a@dBarboxylate (04 mIALM.5 miBleFin aDRydBousAVE (7. 51tnL) 78
[err]C. After g a&&%‘o@ﬁv\;é&%éva%é to% sQEB&ggf tﬁétﬁgpl((% Sgg\ﬂrox[y-%mﬁthy]f%géo-ml s€) was

added then the m xture e mXtire was
20 pourdd i rieterhydro- JH-2-ppnepzepine-4ragetats (199 St regd 0&5trwngf-)@t\é triphenyig®ephifie) . The

conbi ned Et OAQ413.1 mg, 1.58MB0R mmyd@éds@ﬁu%gﬁi mMy AT magﬁﬂ&ﬁ@ﬁﬁlﬁéﬁqgmlﬁ ash
silica gel chronat ogr / hexanes ave X

m xture (HPLC,3"%#85 bl é&&%ﬂé%&ﬁlfesﬁﬁ%? b, jthe teactipg was °°“°°“ h?jfeé!ﬁEF R -
1- Di met hyl et hytkdoh&entreted sm-xFed: SKiza gel(cRromatogaphp (2EDY Emcmmo; k3AvleOH)

Tt Xty e BaRPHLRRBSRHCR M B JORENABEOM RSB Sdy t‘%"lcﬁé 26'6%7 (M
+ Na) +. 20  colorlegs ofle fThisIwas rechromatographed on silica gel (absolute EtOH) to afford the title

('S) - 8- met hoxy- 3z g&&ﬂxd%zzb?g Bg%%g% fvde wﬁxt§fo%m5’ﬁ,%t1(5@sﬂmr§lon}Rﬁo 33 fwﬁa&

H 2- benzazepi ne-

S*)}- net hyl [é?-’}q,CHCis)m}?dmed [YHX 1.1Q= 7.39(m, 1 H), 6.90 - 7.10 (m, 2 H), 6.78 (dd,
di met hyl et hoxm@@rst;@pm)(&ﬂow&pé Iémdnplmwliﬁb@@xl h@gmyik; b%or] - OX

0- 4- (pheny! et hy oxazol i di nebut ano

O 75 my PSRRI de P B b e A8 & e S b T L

(646 ng, 5. 43nnmh1e)s}gm()ﬁ[serm Qkerdd J £362, 34 Hz30H), 2.05 Y228 (i20H); M5 ESsymol €)
in H[err]O(ZE;lyma [,_err]C over 10 mnutes. After 1.5 hr a solution of

Na2SO err] (9 1e) -in Herr]O (100 nm.) was added. The m xture was
acidified to pH35 4 using 2 MHC and extracted with EtOAc (3 x 200 niL).

The conbi ned QRGth 1RV EE-F3- (2-pyr1dy1a?ﬂﬁ|'b?l ‘M’ ?Qxﬂvﬁﬁw&{gﬁ%% X 4%rtgtrahydro-1H-
di .

concentrated. The resultin ue was dissolved in
- 69 - Aoeomrapinebacctate

PCT/ US97/ 38001 A mixture of methyl (£)-8-[3-[2-(N-oxopyridyl)amino]-1-propyloxy]-2-methyl-3-
0X0-2,3,4,5-tetrahydro- 1H-2-benzazepine-4-acetate (243.9 mg, 0.59 mmole), cyclohexene

(0.60 mL, 5.9 mmole), and 10% Pd/C (63 mg, 0.06 mmole) in 2-propanol (6 mL) was
v heated at reflux. After 21.5 hr, the reaction was cooled to RT and filtered through celite®.

. The filtrate was concentrated, and the residue was reconcentrated from toluene. Silica gel
35 ;:hromatography (5 % MeCOH in 1:1 EtOAc/CHCI3) gave the title compound (212.8 mg,
91%) as a colorless oil: TLC (5 % MeOH in 1:1 EtOAc/CHCI3) R¢ 0.39; 1H NMR (250,
CDCl3) 68.03 - 8.13 (m, 1 H), 7.35-7.48 (m, 1 H),7.00(d, Y =84 Hz, 1 H),6.77(dd, J =
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HC in dioxane (75 nL). After 45 mnutes the m xture was concentrated then
r econcent r awaniofirdasm t ol uene (200 ni). The abov@CTESFHIRE)\as
di ssolved in anhydrous DMF (75 nmL). To this solution was added NaHCO3
(6.50 g, 77.0 nem|xj HapoHy, 6icatdyl=28 He 1(H), 8.521 6.63(n.8 Hyoke)d, at=8RTHz, THD, 5

ol &) was. added ! &5 =160 Rl A GNGLAPERIGH0 m 3Eh) Pod 22 B B0

nmol e) was adde ure was rated
resul ting past e3ﬂ/&§ 3l sHi0gdl F A.3 HzCONH), 25196 3.15 (m, 3 F,)3.03(aSHDd24P fdd. Heerr] O

(2 x 300 ni), dr fﬁg&rl%®e§@i (m. 2, M@’ fedoRéM LFlappsh silica

gel chromato rap hexanes) gave tﬂe title conpound (2 61 g, 33%
from[R- : (R* S*)] - net hyl
[err]-[[4-methoyy 423 -g. %L(fz:hyﬂiaﬁa:ﬁabjny @};flex)m)zcaétbﬂr%ﬂo@s 4 3Qetrahydro-1H-2-

phenyl et hyl ) am no nmet heny| ] met [err]-oxo-4-(phenyl met hyl) - 3-

oxazol i di nebut ah@&?@ylﬂaﬁ-ﬂ&“&% oil: M5 (ES) me 390 (M + Na)+. f)
Met hyI 10N L10H (0.80 mL, 0.80 mmole) was added to a solution of methyl (£)-8-[3- -(2-
(S)-8-hydroxy-3-0 D epi ne-4
- acet at eP i’gg'lam"gc% Fpr p’&’&ia %hﬁg Podr’r(o'oz% irrg QQ‘WM PH%'%eﬁza% o

(S) - 8- met hot§ - 3acesate 207.2 mgh@.AY matote) in) TEF @.&mb) areitHersleﬁr wL) at RT. The initially
1H 2-benzazepi n ?l’fﬁdf%ﬁftl@ﬁ Becatne mm%engou} v?mﬂrllqgn' [letgﬁ[ ﬁrr &lge[a@c{dn]wag ﬁ@drmﬂ)

was added BBr 3 err .3 mol e

[err]C. After 4rylth1’fﬁﬁt<eé2ﬂﬂelémmﬂl@ apgheongensiatede§DS chromatcr&raphy fol (200 L)
and Coggeg}t Irzfltoi@/ﬂhﬂihm @&n@ﬂi‘rﬂng’\ﬁii%f’mﬂ)ed’oﬁ&nirﬁtgdﬁuﬂﬂ 1fophilizition g@@d thotitg

usi ng 0 c/ hexan s e e resul ting orange

recrystallized F?’B?ﬂ“?@)&ssz%%iﬁ%g?srajl@?‘fﬁnﬁw pf‘i ﬁopg ggﬁé&ﬂ}%\?@ 20%,

of f-white S(D5| dc@gcm{ ccaﬂz%mgms%(ma))mm lHNM}B?@OME-Iz;GH@DB)MSB 7.93
Example 1 P t a

- propyl oxyl - 3 OQS {Zﬁga}ézg I7%E'Jt(r.a él%ﬁ%pﬁ.lfﬁ:ﬁﬁ'f{ %yé?’ rglbdgg)zmérlzéI ishgg-(ﬂq'%cgf‘%’c
acid ap.6 Hz, 1 H), 6.76 (d, ] = 2.6 Hz, 1 H), 5.30 (d, ] = 16.5 Hz, 1 H), 4.05 - 418(m 2H),394

Met hy' ()-8-[3- [ (JNl%er'}ﬂ)/ﬁﬁ@% hﬁr?:DWtqwdsﬁ“z,Oz(ﬁr,%o@(d’ciiﬁ =gprepydro

-1H n aze ne- 4-ace
T 5 hydr oxy- 1515 DBY PR e ASD 8 @iriom NLO Sk (D030 O bt §. 3. Hz, 11D,
anhydrous Dbfr (8.48%dd, r\/aamdszdmpwrseztz@ @, 3H); MS @) afe IBAMYI H)*. Anal.

)5 hanoxy 3 24 orasbgr it it a0 5132&25 TR PNl PR 3.

azodi car boxyl at @9.62.183.951.N, 245.mmol e) i n anhydrous DMF (4 nl) and dry
THF (10 L) at RT under argon. The resulting solution was stirred for 18
hr, then 35 was concentrated under vacuum Silica gel chromatography (2%
- 10% CH err]OH/ CH err]d[err]) t Exgmple St he title conpound (1.29):
Ms (ES) me 5100 2 (M+ H+. Unreacted nethyl ()-8-

hydr oxy- 3- o>2<o 2,3,4,5-tetrahydro-1H 2- benzazepr ne-4-acetate (0 4 g) was
al so recover ed. Preparation of ()-8-13-(2-imidazolylamino)-1-propyloxyl-3-oxo-2.3.4.5-tetra H-

ben;azepnne—4—acetrc acid

The title compound is prepared generally following the procedures detailed in
30 Examples 1-4.
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PCT/ Us97/ 1%8F$14192 b) Ethyl ()-8-[3-(2-pyridylani no) - P¢T/US?7/18001
=propyl oxy] - 3- oxo- 2, 3, 4, 5-tetrahydro- | H 2- benzazepi ne- 4- acetate
xture of nethyl ()-8-[3-[2- (N oxopyEsagplgtani no] - 1- pr opyl oxy] - 3- oxo-  “
& 2,3,4,5-tetrahydro- 1H 2-benzazepi ne-4-acetate (1.2 g, 3 nmol), 1.2 g
'1,39% pal I adl um._on cycl.o exen (3 n1.[ nmol ), and

et hanol (20 mi3 eRAEALl 6petrahydropyrimidipylJagingl-1-peg s

filtered and tz_}mz_t,ﬁuégghﬁ@lmb@melg@-uaé@gacﬂhe r eS| due was
purified béHchromat ography on silica gel (2%- 5% :
CHerr]OH CHerr]d|[e Jto give the title conpound (0.72 g, 64%
as a white foamel((Ebg [Htert-B@&}@arbMﬁam;lG)'1-Pll?DylOxy}-3-0XO-263.4.5-tetrahydr0-lH-

()-8-[3-(2- Pyrg_gy,gﬁgi,,gg)t ace}ate pr opyl oxy] - 0X0- 2, 3, 4, 5- tetrahydro I
H 2- benzazepi ne- 4- A m xture of ethyl

()-8-[3-(2-pyridyl ahseigjonef aﬂeﬁyb'akwmﬁowbn@%lzpr@anol (0.14'g, 0.8 mmol) and

tetrahydro- 1Hd?amﬁmoﬂﬁaé(@%ﬁt@8 futhole) h anBydFBEY DMFI(2 ki) WaR Juagd oxi de
nonohydr at 5 nm), and

5 nL
MeCH (2 nil rg*élfertP édg‘éﬁ‘°"r9§6}?f“>’1 - S%P'awéf%%%“ F1 &&r%ﬁ@rwl(* “Zrhen was t hen
concentr a'zj e?h bImZépam—dmtawa(s 1pgra.4 hinmregdnd)eipua@[phosﬁhme (0.21 f\0.8 1@&161)&1 e and
t e ar.a ase
bt atht 2t b aah R MR e PED R e S SR ORePRRSE 108 Rosbiig Sl o

wer e col | ect edvas stirred fop8 ki then was oonceatmtedjundedvztcourgl Sidicd gaéchromhtegmphyqo%nd

(C?efr]gH[ 2r5(r)/? N?grr)]w%? @?ﬁ(‘:lﬁl)dga E(T’g?ﬁ%ol&%d &)qig)zyﬁm@ém§4ﬁlﬁtm+ LFCd ror

Found: C, 64.02; H 6.37; N, 11.20.

Example 2 2§ Metﬁ’mﬁ)aggi-h@moqfpr&ﬁyiﬁyy -3okd- ésam iaaar%awm-d;&mgepm-m

- propyl oxyl - 3- 0xo- 2 dr o- benzazepi ne-4-acetic
aci d aggtatpdtiyqrogcptag spls_ [ 2- ( 4- ni t ro- N oxopyrl dyl ) am no] -

1- pr opyl oxy] - 3- 0x0-A sclutfbnf methyl (£)- SHMkﬁlbﬁd)&%aibohblambﬁﬁl@Z@ploﬂﬂ-340;6&e'[ ate

ggbst ituting ﬁ‘f% "ﬁ?ﬁ?‘iﬁ%g i]ge" ngpclgeq% O%a%% &2{2 tq 8@?’?"%‘?@@@’0& de

for the 22pP(3- Waydmmed)unﬁemgqn)at Q"@rfmb]upyleh d/lameonhbntrated to givothe tde cdnpmubd t | e

conpound Was gb?g 1(%9%2% ?Ebkgfe@{'ﬂ%a Pr)%%sﬂ;ﬁi dd2pk ( £ufAc- 2 (M + H +

b) Met hyl
1- propyl oxy] 3-0x0- 2, 3, 4, 5-tetrahydr o- | H 2- benzazepi ne- 4-acet ate

According to : e C-
L s e

- propyl oxy] - 3% ?‘@‘ﬁa“&‘afeet rahydro- 1H 2-
-71 - 25 A mixture of methyl (£)-8-(3-amino- 1-propyloxy)-3-oxo-2,3,4,5-tetrahydro-1H-2-

benzazepine-4-acetate trifluoroacetate salt (0.75 g, 2 mmol), 2-bromopyrimidine (0.5 g, 3
mmol), NaHCO3 (1.4 g, 17 mmol), and EtOH (10 mL) was heated to reflux. After 24 hr, -
the mixture was filtered and the insoluble material was washed with MeOH. The filtrate
and washings were combined and concentrated, and the residue was purified by
30  chromatography on silica gel (1%-6% MeOH/CH,Cl;) to give the title compound (0.54 g,
- 82 %) as a white foam: MS (ES) m/e 385.5 (M + H)*.

d) (+)-8-[3-[(1,4,5,6-Tetrahydropyrimidin-2-yl)amino}-1-propyloxyl-3-0x0-2,3,4,5-
tetrahydro-1H-2-benzazepine-4-acetic acid

35 . A mixture of methyl (+)-8-[3-(pyrimidin-2-ylamino)-1-propyloxy]-3-0x0-2,3,4,5-
tetrahydro-1H-2-benzazepine-4-acetate (0.36 g, 0.94 mmol), 4 M HCl in dioxane (0.25 mL,
1 mmol), 10% palladium on charcoal (0.24 g, 0.24 mmol), and MeOH (5 mL) was stirred
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PCT/ US97/ x800%/14192 benzazepi ne-4-acetate for the nethyl pcruse7/18001
()-8-[3-[2-(N-oxopyridyl)am no] - 1-propyl oxy] -3- -

X0 s AR SR I gy i 1

( ) - 8- [ 3- [ (ancantraiesl. Theyesidep mamm@qne betwpgndpPRoRyd aBeas KaLO3; A ®lidet r ahydr 0-
H

;Jﬂﬁt@a aZfe Was ﬁfl&féﬁtﬂy?lfi‘&ioﬂ and dried to give the trtl@‘E cgr ggsfo the
pr ocedur e of substituting

[ (4- ani no- "'Z“‘ﬁ??‘m}@%?liﬁ“@ ﬂ)r}g%yﬁﬁ"}! @QXSI@Z&N4& ééﬁ@n?d?‘b‘}%l-i-z benza

zepi nes4- H,7.45; N, BCH, Fond: @1 54.68 It hyIN(13:39: [ 3- (2- pyridyl anino) -1
- propyl oxy] - 3-oxo- 2, 3,4, 5-tetrahydro- 1 H 10 2- benzazepi ne- 4- acet at e,

the title conpound was prepared as a white solid: M5 (ES) me 385.4
(M+ H+. Anal. Calcd for Jerr] H egfabdiesr r] Jerr] 1.25 Herr]QO C 59.03;
H, 6.56; N, 13.76. Found: C, 58.80; H, 6.49; N, 13.62.

Exanple 3 15 : Prepar ation of

() - 8-[ 3- [ Plepamtibms {6- aipind2rpynidylaninoi-dipyd pe o] g
tetrahydrQyl - acetic acid a) NEt hyI
()-S-Pé-[g':}llr%g%?%g @Z«, s lAd- i dyl )am no] - 1- pr opyl oxy] - 3- oxo- 2, 3, 4,5- 20
t et rahydro- 1H 2- benzazepi ne- 4- acet at e According to the
procedure of Emarmhecamﬁ@)xd isQXGRRY g&rebgrylfsrwvhﬁggm@p{oee%mradeemm1 -
“propyl)a t hoxypyri di ne-N-oxi de for th

2-[(3-hyd Pfs g‘aopyl ) am no] pyri di ne- N-oxr de, the title conpound

was prepared as a colorless oil: M5 (ES) nme 430.3 (M + H) +. 25 b)
Met hyl. . () - 8- 3-[ (4- met hoxy- 2- pyri dy, an]e ]- 1

- pr opﬁoxy) - 0X0- 2, 3, 4, 5-t et rahydro™ 1H 2- benzazepi ne- 4- acet at e
According to the procedure of Exarrpl e 1(b) except substituting nethyl
()-8-[3-

razepinsidaacetic agidt at e for the met hyl
()-8-[3- [2 (N-oxopyrldyl)am nol - 1- propyl oxy] 3- 30

O 2o A M AV i RS i St 05 b Spgean 1
()-8-[3-] Q:éndhﬁphmx@tacztawrr dyl)am no] 1

- I - : i ne-4-. i id
RO 003 g dogid bR exggé%r@tﬂrr%r—rr%@aégr&%'c o
subst i t ut ipwidyieshang] fof )heg.[[33hydroxy- -propyl)amino]pyridine-N-oxide, the title compound was

[ (4- et hO)ﬁYeere@){HQM?tQ%”MS(%SEEWﬂW—LH?"' 0xo- 2, 3, 4, 5-tetrahydro- 1H 2- ben
zazepi_ne- 4-acetate for the ethyl

()- 8-?@ (2-pyridyl am no) - 1- propyl oxy] - 3- oxo- 2, 3, 4, 5-t et rahydr o-
- 72 - b) (%)-8-[2-[6-(Methylamino)pyridin-2-yl])-1-ethoxy]-3-ox0-2,3,4,5-tetrahydro-1H- 2-benzazepme-

4-acetic acid
According to the procedure of Example 1(c), except substituting rnethyl (£)-8-[2-[6-
(methylamino)pyridin-2-yl}-1-ethoxy]-3-0x0-2,3,4,5-tetrahydro- 1 H-2-benzazepine-4-acetate methy)
30 for the ethyl ()-8-[3-[2-pyridylamino-1-propyloxy]-3-ox0-2,3,4,5-tetrahydro-1H-2-benzodiazepine-
4-acetate, the title compound was prepared as a white solid: MS (ES) m/e 370 (M + H)*.
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PCT/ US97/ 18¥098/14192 1 H 2-benzazepi ne-4-acetate, the titl| PCHEFIIIMIwas

pr:ejgared as an off-white solid: M (ES) me-400.3 (M+ H+. Anal.
Gal.gd for err]Herr]Nerr]Jerr] 0. EBxahiple9 C, 61.08; H, 6.47; N, ¢
¥ ';’18 Found: C, 61.15; H, 6.20; N, 10.12. 5
EX le 4 Pre aratlon of 8-[3-(2-pyridyl am no

g p ity 8-92-62-he ()1 =‘ _.L,s -3-a %—_2345-te)trah dro-1H-2-

- propyl oxyl - 2- rkgHsiz
1 2- benzazepi @nﬂz% " eﬁ@h&H 10 a) Met hyI

()-8-[3-[2- gN- oxopyri am no|- 1 -propyl oxy]-2-net hyl - 3-oxo- 2, 3, 4, 5-
tetrahydro- "1 H 2- benzazepl ne- 4- acet ate A sol ution of

2-[ (3- hydr OXy al M&hﬂmﬂé {mb&&hﬁmioaiaw NetBiyds-ok3 3R, K5arahydr& 1H-2- ol e)
and di et hyl i car bo (0.24 nL, 1.5 mmole) in anhydrous DMF (7.5 i)
was added sl owl QS‘; %ce g"a sol ution of nethyl

() - 8- hydr oxy- 2- met hyAccade)g(ne the Protedure dfFExample 1(a), except substltutmg 2-(benzimidazol-

tetrahydro-1H [ 5y o

tri phenyl phospﬁzl )ag?%%&\& f‘%}jﬂegz @5%&5@ gﬁ%hr@ e ollpgﬂ ﬁgg}oa% thbpﬁﬂ ofnpgmrlﬂ_

at RT. The 18ddiwasprepated as anedf Whiterspld: MS (ES) ra/né9M§MmHH1 ylfe&@ﬂhé\fam‘c After
2 hr, the reaction was concentrated and the residue was

reconcentrated from x%/I enes. Silica gel chromatography 1

Et OAc/ CHO [ er r Jo) NEBH <Ben21m!<&a«>)e2 Yihd-ctyoxgl-exq %8, 5rtPFraZ’iV 011H 2-benzazepine-4-

Et QAc/ CHO [err Jabdk@y material as a cloudy, nearly 20 colorless oil. This
was rechromat ographed o SI|IC olute tq afford t t|tIe
conpound (243.9 ng, AGSingLo thyp ?4%%%3@8"3% @%&g’éﬁwﬁ'ﬁe‘“ﬁp -Ri2-0. 33;
E err] HH)NI\/R 15 (bengidGifazokDl){1esthioky]-3-6%0-2,3 8,51t {hg0id- 1 Hid bedzakdpine 4- éo@tate f3r 23

m | , 6.90 6. 45
26.72 (m 3 H e%hég-)%ﬂ"’"é“’@‘%a’%‘“ ‘P‘_PPFFf]’*y]?‘%z-”gSg?“’(z‘H&i 3 A

-3.90 (m 1 H) betzaZdpireett-acdtate] Be Btlda-tzqmp_‘puh{) wagpréphredsis a vhiy poBdes I MSJESYme 6. 4
Hz, 2 H, 2.73 v 3.04 (s, 3 H, 2.41 (dd, J = 16.7, 5.4
He, 1 H), 2. 053?85(1“’3’?)1'546%%6@4’%)(5) me 414 (M + H) +. b)
Met hyl ()-8-[3-(2-pyridylam no)-

- propyl oxype2- net hyl - 3- oxo- 2, 3, 4, 5 tetr ahyane1dH

2- benzazepi ne- 4- acetate 30 A m xture of nethyl

()-8-[3-[2- (N—oxopyrldyl)am no] 1- propyl oxy] - 2- met hyl - 3-

0X0- 2, 3, 4, 5- t etPrapage b6 ehFihidhz6leRdtRixg1-8-04323 ASitetrBhydth-[HDL €) ,
cycl ohexene 5d9 nmol e), and 10% Pd/C (63 ng, 0.06 nmole) in

2-propanol (6 #E?L‘l%%?mﬁ%%%—éd reflux. After 21.5 hr, the reaction was

cooled to RT and filtered through celite. The fiItrate was

concentr at and t ica gel
35 chrong?ographyhgghg/é&% fFe? %%E %21(? gjrni %a{:/tjreéﬁ{é getfﬁ?édll?
conmpound (212. &xpgple 91 % as a coI orless oil: TLC (5 %MeOH Iin 1:1
Et OAc/CHCl [err]) Rf 0.39; [err]H NMVR (250, CDCl [err]) [err] 8.03 -

8.13 (m 1 H, 7.35- 7.48(m 1 H, 7.00 (d J=8.4H, I'H, 6.77 (dd,.J

30
2.3.4 5-tetrahydro-1H-2-benzazepine-4-acetic acid
, @) Methyl (£)-3-0x0-8-{3-(1-oxopyridin-2-ylamino)-1-propyloxy]-2-(2,2,2-triflucroethyl)-
" 2,3,4,5-tetrahydro-1H-2-benzazepine-4-acetate
35 ‘ A solution of 2-[(3-hydroxy-1-propyl)amino]pyridine-N-oxide (252.3 mg, 1.5

mmole) and diethy] azodicarboxylate (0.24 mL, 1.5 mmole) in anhydrous DMF (7.5 mL)

was added slowly dropwise over 3 - 4 min to a solution of methy] (+)-8-hydroxy-3-oxo-2-
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PCT/ USQ7/ 1980DB8/14192 8.4, 2.5 Hz, 1 H) 6.63 (d, J=2.5 Hz, PCTAJS9748808p -
6.62 (m 1 H), 6.40 (d, J = 8.5 Hz, 5.27 (d, J = 16.3 Hz, 1 H),
4.62 - 4.82 (m(ziztd}nﬂu&oaﬁm-z §43Qetﬂ)i%3dr% 1H)-2—bé}xzﬁﬂpme-3va9ﬂaté (2483 ), 0.75

a),nz( 20 ?dd Facle) dnd ‘“é’é"ﬁ&’%l’*%“ﬁ% J;?"ri-r) ‘2582‘“6‘6“?‘“2"“%%%@ ﬁ)sg (ES)

Erg e83?g E g/l + H)RFI.‘ Affer 17 hr, theQpaction was concentrated and the residue was reconcentrated from
ri hyd 1H
peny TRl k, Sfh Sh ikl oflFlerilent ERYS: Spoma e %8%8 M. 0.80
mml e) I was égdéde(i?ﬂ/(}!ﬂ@p)l gav4 b tité compohyd (263.6 Big] W%)2s an off-whitp faajryly! IHdWIRo) 1
- t
Eon ool TR ey s .
initially 68:1|(d¢dy= &b12ft Hor H)e@ Hoimb g e%%@vdfl% Abe. BHRh 3757880 18

hr. the react'%%&@ﬁa&ﬁ' 'iH)edsuq(J Mﬁbﬁﬁﬁgé@ 4.25 (i 3 H), Dl (@apl £)6.8nd

concentrat ed hr omat ogr JHlerr] O contai ning
0.1% TFA), concehtizatieh07 a%agﬁf%?pw M%@?B‘f?”@é@é&lt% title conpound
(252.4 ny, 183%9 as a light yellow, hygroscopic solid: HPLC (PRP-1, 20% 15

Coforr] ) | or M Medd @-Foggatsbybsprigming- I%r%oiﬁ#-%? L hing ﬁ?ﬂ“?zoo :

7.11 (m 2 H), %3,83-tetrabyd®d-1Hr-behzadppinG48etgdd, J = H)

.6 Hz,
3 0a 7 ()T fortle ey, §°-*‘?§?b€*¥%ﬁd* ‘f*m@g’s%é?%ﬁmﬁv% : 5

Hz, 2 H), 3 03 (@A triflueroathryn2.34, 52tetrahydro-%qunzpﬁepmﬂgagete@ (253.64pg. 05383 (dd,
i z 13 021 3151 I'r‘ﬁmol?_:& 'agolor%xJn% (6 SmeJs Snx%lé) pailléﬁxén back %U)mg, 341 mr@olébllanedd J
Cal cd for C[err‘f%[‘éﬁaﬂll(? %F‘@Q%P‘?a}edic' GﬂEF[@??’]Oéd’eW CO;LS% ﬂ[%‘?ﬂ%’@"le

49.57; H 5.1 ]wasNdel 2. afteOLTtr, ¥d black (11.3 42, 651 mhloleélarﬁﬁqyclbhexZnel(B 27 mL,
EraTpl 2,25y At b s od s WS B
The title corrpcaahtd@u sndothefisar pad ganeasbdd witlf ekt ﬂﬂ\Ma@ﬂCH@lperemw amét ail ed
in 30 EXW' egco%éé}\tration from xylenes left a yellow oil. Silica gel chromatography (5% MeOH in

1:1 EtOAc/CHCl3) gave the title compound (194.0 mg, 79%) as a light yellow oil: TLC (5

% MeOH in 1:1 EtOAc/CHCl3) R 0.53; 14 NMR (250, CDCl3) 8 8.08 (dd,  =5.0, 1.0

Hz, 1 H), 7.37 - 7.48 (m, 1 H), 7.02 (d, ] = 8.4 Hz, 1 H), 6.79 (dd, J = 8.4, 2.5 Hz, 1 H),

6.63 (d, J=2.5Hz, 1 H), 6.52-6.62 (m, 1 H), 640 (d, J=8.4Hz, 1 H),534(d, ] =16.6

25 Hz, 1H), 4.60-4.80 (m, 1 H), 3.75 - 4.30 (m, 6 H), 3.71 (s, 3 H), 3.50 (g, ] = 6.4 Hz, 2 H),
2.80- 3.15 (m, 3 H), 2.46 (dd, J = 16.8, 5.4 Hz, 1 H), 2.00 - 2.25 (m, 2 H); MS (ES) m/e
466 (M + H)™*. :

¢) (£)-3-Oxo-8-[3-(pyridin-2-ylamino)-1-propyloxy}-2-(2,2 2—tnfluoroethyl) -2,3,4,5-
30 tetrahydro-1H-2-benzazepine-4-acetic acid
1.0 N LiOH (0.44 mL, 0.44 mmole) was added to a solution of methyl (+)-8-[3-(2-
pyridylamino)-1-propyloxy}-3-oxo-2-(2,2,2-trifluoroethyl)-2,3,4,5-tetrahydro-1H-2-
.‘l benzazepine-4-acetate (159.5 mg, 0.34 mmole) in THF (1.7 mL) and H7O (1.3 mL) at RT.
" The yellow, cloudy reaction became homogeneous within 10 min. After 24 hr, the reaction
35  was concentrated to dryness and the yellow residue was dissolved in HyO (4 mL). The
solution was filtered, then was carefully neutralized (pH = 7) with 1.0 N HCI. The
precipitate was collected, washed with plenty of HpO, and dried in high vacuum at 40 - 45
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Prepar ation of

()-8-[3-[2-(1. 4°é¢<6afr&& f}@hméeaﬁwuhm@bwﬁg @?m;l&l an%fmm&vgoﬁ&yhpécwl@) ’
2.3.4.5- tetrahy(gjé% enzazepi ne-4- ace

()53 (ter-b Badeannion 0.1% TERUS 130k S 1B Jpoaz s O 87t o-
.3 H ] 2- beng@oenj NHY,4-28CR4ALS, 1 H), 7.02 (d, ] = 9.2 HA 130 6176 06.8D{m, 2 H), 6.51 -
tert t n n

di £>§ h§| azlcj)dioégt(lé%bgo ghi%@@ %]350#{,'05 %5’25”%1(51( ’g“) }ﬁ-ﬁﬂaﬁ%h#ggg 4%9/2'“?321*?11‘_‘)02%5
added 10 df opv# 6.6 Hz1 H)Sb‘lﬂj-tii 8ot HYE3.20/1 3.45 (m, 2 H, partially obscured by residual

8- hyd 3- t
(b o a O - ek sigly, 208 R BROL QW hdn, 3 1y, 2 30 R i O o 396 96
anhydr ous DIVF ( 2.03 (mxi 3 Hi&lMS éﬁ@ nfeS2(M i)t aAndRTCalerfer Cautpahis NIy ¢ EHp01 i ng

sol ution it f & rat ed under vacuum
Silica gel chrogt%ogé g{aﬁ?}'q Iﬁ%lﬁ&onﬁd é%ql?/gycl]%/ssdf—%([?@(r:? % [err]) gave the
title conpound (0.11g): M5 (ES) me 407.3 (M+ H+. 15 b) Met hyl
()-8-(3-am ng- 1 -propyl oxy)-3-o0xo-2, 3, 4gpark@é {Rhydr o- 1H 2- benzazepi ne- 4-
acetate, trifluoroacetate salt A sol ution of nethyl

()-8-[3-(tert-butoxycarbonyl anm no) - 1- pr opyl oxy] - 3- oxo-

2,3,4,5-tet fahym&éﬁ*ﬁgﬂfﬂwmﬁy%&ﬁ&ﬁl&lﬁxﬂmﬁl-g?oPyIBx@jl-ﬁégh%lg-Lﬁtr] (7
m_) and TFA (2 was, st rred rargon at or 1 hr, en was
concentr at ed to%@%ﬁ—l—f@@%ﬁ%ﬁ%ﬁﬁ&m—%o 75 g, 1009 as a colorless
glass: Ms (ES) me 321.4 (M + H)+. c> Met hyl

i g haang i ot e
() - 8- ( 3- ami no- 123icpigtraldio- B-@xbenazepint-badetater ahydr o- 1H— 5.

benzazepi ne- 4- acet at %c&frlhfng %9%%31@& i%rﬁﬂé ?%x%p %bEHHﬁkng f%(mqrgxy-l- :
3-h

2- bronopyri m di ne
YdE‘H‘é! m xture was

Et OH (10 nl) \A/agrouaé‘é&r@af%t%6 ﬁ@f#hﬁ@erh)N'ow fqF the 2-
filtered and thgrdpfisahiHé)psridied Rokik, HEGHNdHPOEhdN/Asipréddaietias White fohrht MALE@S)

and washi ngz ‘g M q_e and concentrated, and the residue was purified
by 30 chr QratB’Z‘? 4% Hi1ica gel (1 %6%I\/EO—VCH[err]C1 [err]) to give
the title conmpound (0 54 g, 82 % as a white foam M5 (ES) me 385.5
(M+ H+. b) Methyl (£)-8-[3-(4,6-dimethylpyridin-2-ylamino]-1-propyloxy}-2-methyl-3-0x0-2,3,4,5+
tétrahydro—lH—2—benzazepine-4-acetate
According to the procedure of Example 1(b), except substituting methyl (%)-8-{3-

25  (4,6-dimethyl-1-oxopyridin-2-ylamino)-1-propyloxy]-2-methyl-3-0x0-2,3,4,5-tetrahydro-
1H-2-benzazepine-4-acetate for the methyl (z)-8-[3-[2-(N-oxopyridyl)amino)-1-
propyloxy]-3-oxo0-2,3,4,5-tetrahydro-2-benzazepine-4-acetate, the title compound was
prepared as a pale yellow solid: MS (ES) m/é 4263 M+ H)T.

30 ) (£)-8-[3-(4,6-Dimethylpyridin-2-ylamino)-1-propyloxy]-2-methyl-3-0x0-2,3,4,5-
tetrahydro-1H-2-benzazepine-4-acetic acid
According to the procedure of Example 1(c), except substituting methyl ()-8-[3-

{(4,6-dimethylpyridin-2-yl)amino]-1-propyloxy}-2-methyl-3-o0x0-2,3,4,5-tetrahydro-1H-2-
‘benzazepine-4-acetate for the ethyl (+)-8-[3-(2-pyridylamino)-1-propyloxy]-3-0x0-2,3,4,5-
35 tctrahydro-1H—2-benzazepine-4-acetaté, the title compound was prepared as a white solid:

MS (ES) m/e 412.2 (M + H)*. Anal. Calcd for C33Ha9N304 - 0.5 HCI - 0.25 H70: C,

63.62; H, 6.96; N, 9.68. Found: C, 63.62; H, 6.96; N, 9.69.
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d) :
()-8-[3-[ (WolshafzTet r ahydr opyri m di n-2-yl ) am no] - 1- pr opyl opgirasoniseeL, 3, 4,

5+ tetrahydro- | H'2-benzazepi ne-4-acetic acid 35 A

m xture of nethyl ()-8-[3-(pyrimdin-2-ylamno)-1 ’
- propyl oxy] - 3- oxo- 2, 3, 4, 5- tetrahydro-1H 2- benzazepi ne- 4- acet at e
(0.36 g, 0.94 mml), 4 MHQ in di oxdpemple 135 i, 1 mol), 10%

pal | adi um on charcoal (0.24 g, 0.24 nmmol), and MeOH (5 nL) -was stirred
- 75 -
PCT/ US97/ HESk8ER i ' d : S

- Wwas fi5|t ghradifk-4-aett it rate was concentrat ed. The resi due was
partitioned between Et OAC and aqueous Klerr]CJerr]. Asolid

preci pitated, which was collected by filtration and dried to give the title
conpound #sMethyl (+)-8-[2xB-4rsinsthiakzal:4-WB1ethex J75mdthyN3-oxd-,3.4,5Aa@dhydrcalH2k f or
Cerr]H 1 2.5 Herr]0: C 54.40; 5 H 7.45; N, 13.35.
Found: eb"‘é%f”é%‘gﬂe Jﬂgg’[“llz N, 13.39.

Exanpl e 7 Preparation of

()-8- 1@2 (6-am AQugtdhd kﬂwr@azme))f éxampwk)owpt%u%&u%§§ <ﬁ1aémfo&.§arzgxwdr o- 10

1H 2-benzazepi ne- 4- acet | oun

pr epar ed @EH@MKW ?5&%76% fﬁg‘“@ ﬁé%‘w@wmdr@gpywmqlfy@dmﬁ-N-oxxde- tptitlapl es 1- 4.
15 . compound was prepared as white foam: MS (ES) m/e 390xaral€ 8 Preparati on
of ()-8-[2-f6-(nethylam no)pyridyl]ethoxy]-3-o0xo-2.3.4.5-tetrahydro-1H 2-
benzazepi ne-4-acetic acid 20 a)

Met hyl () -19- ¢ER8{B(2- Amiirtoytianei-49)) pyethakly R 2-2negtiyl-3 Jox o2t 80k §letr3hyaix® 1 B-23hefzazedimt r ahy
dro- 1 2-, e aciP€NZazepi ne- 4-acetat e According to the

proce ure k) anple 1(a), except substituting 6-(nethylamno)-2- -

pyri dyl et hanol Afcordingte tl&—;{rqcsdmdfbs@wple— Me)opydp) subswotingméthyl (8)-MN2@: de, t he

I
tHl)t e cormuaﬁ% 52@ y1)-1 -ezhogg%ﬂaﬁﬂ-ag%r%ezn%@ slz&rafhs)@rml}ﬂvﬁfén@epm 8 a8 ske tdiie
- et hoxy] -eshyd (-

I n-2-y
gzzpygg[lxl@p;(na JRIPRY. oxly) ?%%O'Eé"rﬂz%?gﬁl?mi@‘ H-2-benzazepine-4-acetate,
the title compound was prepared as a white solid: MS (ES) m/e 376 (M + H)*. Anal. Calcd for

20  CygHpiN304S - 1.3 CF3COoH - 0.36 HyO: C, 46.62; H, 4.38; N, 7.93. Found: C, 46.45; H, 4.57;
N, 8.27. -

Example 14

25

tetrahydro-1H-2-benzazepine-4-acetic acid

a) Methyl (%)-8-[3-(4-nitro-1-oxopyridin-2-ylamino)-1-propyloxy}-2-methyl-3-oxo0-2,3,4,5-
tetrahydro-1H-2-benzazepine-4-acetate
30 According to the procedure of Example 1 (a), except substituting 2-[(3-hydroxy-1-
propyl)amino}-4-nitropyridine-N-oxide for the 2-{(3-hydroxy-1-propyl)amino}pyridine-N-oxide and
substituting methy! (£)-8-hydroxy-2-methyl-3-oxo-2,3.4,5-tetrahydro-1H-2-benzazepine-4-acetate
for tﬁ’g methyl (+)-8-hydroxy-3-oxo-2,3,4,5-tetrahydro-1H-2-benzazepine-4-acetate, the tile
compound was prepared: MS (ES) m/e 459 (M + H)*.
35 i

-80-



4- é{cetlc acid According to the procedure of Example 1 (c),

except subst met hyl ()-8-[2-]6- (et hyl am no) pyri @Tﬁ
- et hoxy] - 3- O\i)‘(/lgléizzhgﬁﬁ 5-tetrahydro- 1H 2--benzazepi ne-4-acetate nme M%l

(06 [5- [ 2- S Methy) G8:13-amingpyridinea v lagingyel-pronylged A petpulr YRt LS SN IGu o
zepi ne- ﬁ/ 24epzagtminest-atetate t it | e conpound was prepared as a white solid:

NB?ESES) n e V\f) 78 AMo?dqu ib-the procedure of Example 1(b), except substituting methyl (£)-8-[3-(4-nitro-1-

PCT/ US97/ 18%Xgpyridin-2-ylamino)-1-propyloxy]-2-methyl-3-0x0-2,3,4 .3-tetrahydro-1H-2-béhearmpine-49

Pr epar ats Onac@tfate for the methyl +) 8 [3 (4 nitro-N-oxop ndm 2-%lam1é1to? éﬁr(ﬁ;lyloxﬂ_a -gxo- -2,3,4,5-

()-8-[2-(2- be ﬂiég}‘/ ] - 3- oxo-

benzazepi ne® °t1 € ﬁzepg‘e""ace‘atea)he ke ﬁ?’PP‘{“)"d 8ap Bmf’%éfhisl awhifeam:2Mp| (ES

- et hoxy] - 3- mﬁeale(m,ﬂH}?.tet rahydr o- 1H 2- benzazepi ne- 4-acetate

According to the procedure of Exanple 1(a), except substituting

2- (benzi m dazol - 2-yl)-1 -ethanol for the _

2- [ (3- hydr dXyE18-p3-Gipiinjrepymidi-pyiandne)e-plopploxig-2- mdiBylt3-6:oe2, 3,0 5neaRddrb 0 H-2-Was

prepareﬁ, asbeg&g%;% _x\%&%g ?’El id: M5 (ES) me 394.4 (M+ H+, 416.3 (M +
enzi m dazol - 2-yl) -

1 et hoxy] 3- ox0-&ccprdingstotthet prodegure of Exdrmple bieh zazpikubgitsting methyl (:aesen:al-(@- aci d

According t . | 2_~CX6 t Wy i

()-8 (21 Q"g:ﬁé‘?%"ﬁi‘ﬁt“@@ prOpS AV E il s oSS aphs; RN B alte «

1H 2- benzaZ& ﬁé“th%&‘éxlétfbsi%fr Pyr’dylawwérlmrwloxy] -3-0x0-2,3,4,5- tetrahydro-lH-z-

() - 8- [ 3- ( 2-tyzdzepihiracetate, theRitR RYipoAl wAs PrePardd B whid Blidi: abmct\ﬁgyé}éa%g M
K’,Enfgé)elg'nfeﬂﬁ Wnel T £°r?falhl2élbl‘4r h 218338%(?(&@3 2028 et L S R

Exanpl e 10 Found: C, 50.63; H 5.26; N, 9.90.

Example 15

20 Preparation of (i)-8—[3—(Pvrimidin-2-vlamino)—I-nroovloxv1-3-oxo-2.3.4.5-tetrahyd;o-1 H-
2-benzazepine-4-acetic acid

A mixture of methyl (+)-8-{3-(pyrimidin-2-ylamino)- 1 -propyloxy}-3-0x0-2,3.4,5-
tetrahydro-1H-2-benzazepine-4-acetate (0.071 g, 0:18 mmol) and lithium hydroxide
25  monohydrate (0.009 g, 2 mmol) in THF (5 mL) and H»0O (2 mL) was stirred at room
temperature for 18 hr, then was concentrated. The residue was dissolved in H>O and the
PH was adjusted to 4 with 3 N HCI. The resulting solid was collected by filtration and
dried to give the title compound (0.05 g, 73%) as a white solid: MS m/e 371.4 (M + H)*t.
Anal. Calcd for CjgHy9N404 - 0.5 H20: C, 60.15; H, 6.11; N, 14.77. Found: C, 60.14;
30 H,6.06;N, 14.71.
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Preparation of
()-8-[2- (4vwagos21benzi m dazol yl') et hoxyl - 3- oxo- 2. 3. 4. 5- t et r ahpeirossyHiséh

benzazepi ne-4-acetic acid 25 The title conpound is prepared

generally follow ng the proceduresgghathgd in Exanpl'e 9. ‘

Exanpl e 11 30 Preparation of ()-3-0x0-8-[3-(pyridin-2-ylamno)- 1

- propyl oxyl - 2- (2. 2 2- trlfluoroethyl) 2.3.4.5-tetrahydro-

1H 2- benz zaai RI-B NamiRAl- N Yorod 91-8%R0-83[4F-( 1

- oxopyri din-2- ] ; loxy] 2-(2, 2 2- trlfluoroethyl)-

2,3,4,5-té¢ d) acetate 35 A sol ution of

2-[(3-Bydroxy- 1 propyl)anlno]pyrldlne N- oxi de (252.3 ny, nmol e)

and di et hy 0] ous DMF (7.5
B8R R PRt Supde T BRI e gysose o (7 )

() 8- hydr aotseh@droxdél- 2benzachme-4—acetate - 77

P CT/ US 97>A§.)8(9)gg. %Q%mg to the procedure of Example 1(a), except substituting 2-[(3-hydroxy-1-

(2, 2, 2- t r iprapybemiseh{rnitropyrdine-N-axide feriba?-H3-hpdrox yrd prepy BpninelpyddipeNat e (248. 5
ng, 0165 id zhmmé&}n Ol W fRepRRY PRSP 18ank: 48 (ESY /e 4453 +©) in
anhydr ous OIJZ‘)IIVE .5 rrL)p%at .a Af tglfgeﬂ hr, t(heﬁ?/gactl ghr?mqvxgjs
concentrat ed and the residue was reconcentrated from

xyl eI’IES/ CligINi&h¥1(R)- Si[fs-‘[(aangmi 2-phtidylivaming]-&propy o8y edlbae, 3,4 Stiehydro00 nl) then

5% rly) ve the title conpound (253.6 ng, 70% as an
of f - V\/mte %%‘zf‘iee = %ﬁé (250, cDCO[err]) [err] 8.11 (dd, J = 6.4,

1 4 Hz, 1 H), ZAcrOrdmgIoQ@p(mrpddre ¢f)Exa@ple3 (b), excdi® s¢bstituingdnethyl (R)-8-[8. 81 (dd, J
i 4 3 652 §2 '(g?mxjnoha cﬁryﬂéy%}anﬁnoiq 3&%”03( mdoxéa%‘h i-gtrah&dro-i]i@ 27 Hz, % g?) _3 75
3.15 (m gweqq)azepg)eﬁgaqe@@: fogthengpg'nyg(ﬂ-S ~[3-[2-(M- o5og¥21dy11anpb\o] lzprggylox 3‘28 (m 2
H; 3'\/5 ( E?(O-WSQ’, ﬁ&?raﬁyd‘%ﬂlH—2|?Qei‘izaz§&ne-4-acetaté)}hleMi‘IE;&Mrlnp?ugd was pr:[epar?:dl as a thyl ) -
0X0 [ - pr opyl oxy rifluoroethy
2,3, 4,5- té‘f}\[‘tﬁl‘cﬁﬁ(ﬁ‘{ g#ﬁ%’ éﬁgg%@%*n@ 4-acetate A mixture of
rret hyI ()-3-0x0-8-[3-(1-oxopyridin-2-ylam no)- 1-propyl oxy] - 2-
(2 2 t

"SRR IR Ay Byt Bl B AN R B PERART I B Aset ate (253, 6

ene al’ l'adr um bl ack
(11.3 ng, benmepmcm e;:)encamd i sopropanol (5.3 nmL) was heated to refl ux.
After 0.5 hr, 10484 Qb(t%%r&e&me of B m)eéxcem sybstiify ,ﬂ&ﬂ@ R)7§JP§[ af ter
14.5 hr,  Pd bI ap f F exene

2.65 mol é%—%pwwa@d)awaérprawl%h?ﬁ%év‘r %@ywydr%% 2rt€a@@mm 4as
hot - fi | t eragélatt Fdr@meHihy! (+)-8-[3-(2-pyridylamino)- 1-propyloxy]-3-oxo0-2,3,4,5-tetrahydro-1H-

25  2-benzazepine-4-acetate, the title compound was prepared as an off-white solid: [(l]D23
+74.97° (c 1.45, MeOH); MS (ES) m/e 385.4 (M + H)*. Anal. Calecd for CogHp4N404 -
HCI- 1.5 H0: C, 53.63; H, 6.30; N, 12.50. Found: C, 53.87; H, 6.13; N, 12.42.
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celite, and the filter pad was washed with hot 1:1 MeOH/ CHC [err].
Concent r at Weyoszuado22 0 reconcentration fromxylenes left a ymi10$97048001

Silica gel chromatography (5% MeOH in 1:1 EtOAc/CHC [err]) gave the
title compound (194.0 nmg, 79% as g, lgbtsyellowoil: TLC (5 % MeOH
in 1:1 EtOAc/CHO [err]) R err] 053—'?@_1; erriiH NVR (250, CDCl[err]) [err]8.08
(dd, J = 5.0, 10 Hz, 1H) 7.37 - 7.48 (m | H, 7.02 (d, J =8.4
Hz, 1 H), = 2.5 Hz, 1

H, 6.52 , 5.34 (d, J = 16.6 25
Hz, 1 H, DL . -430(m6H),371(s 3 H, 3.50
(g, J 5 6.4 280-315(m3|—|),246(dd J =16.8, 5.4

1H,

|_I)Z’ 3- Oxo- égE‘%ﬂ%@.%@ﬁ%yﬁ&%%yﬂyﬁ’gﬁ%ﬁwﬁw °p§l°fé% X%I\Qt%‘tﬂ) uor oet hyI ) 2) 3

, 4,5- 30 teuhbtdretiiieX-eniide@inbdnzaamepi ne- 4- acetic acid
t'yﬂ* dglPafn'éln(T)_- A%cé'ﬂlnmihg}xo\é@d%rea&(ﬁgm};fg 1%)5 céﬁt's%txt% mé@— (I?’}ﬁg'd&)‘yﬁ- [ 3- ( 2'

1- propyl opsppmamgl $niepwridinerNiokidg ferake Tr{(Pihydrogy-4;pEepyBamishipairidingN- 2-
b enzagﬁpl B%iad tﬁ@ﬁ?eaéoﬁp()gfﬁﬁvai p%areg as?‘éh (FFHEECQ&&) nMEHﬁSXéieM?‘B)(MW +{err]O
(1.3 ) | ow, cl oudy Teaction becane hom)geneous W thin
10 mn. After 24 hr, the reactl on 35 was concentrated to dryness and the
yel l ow resg) qlmaehms) @[ﬁﬁﬂhﬂxﬂﬂ 2-pyridyBarhih6)- (-Hropldbxy ] TH6xo-2,3,4,5-1&kdhyidrbon Was
filtered, gh%l\g carefully neutralized (pH=7) with 1.0 N HO . The
preci pi t at Z%P'I"%étaéffa washed with plenty of Herr]O and dried in high
vacuum at 40 - A4Bording to the procedure of Example 1(b). except subsntutmg methyl (S)-8-[3- -78 -
WD 98/,

PCT/ U % %64 ?meo-N_oxoPy?%yl af“&‘ol]o-pr H]goxotz%’ﬁ 5eu"(t:r(zf‘)h d(rz)ot]}l% “(130. 0 'y, 83%
as. an of f bonrazepingdi-dcdtateHipt the (meRpl (1)-8- {3 [2-(N-025%@4[)mm<})d\m[>>épxy]]@ cont ai ni ng
0.1 % TFA})x&z 33 53teﬂrahyld?cr Iﬂi . Hé'%‘%zép%%%-kééﬁm 'E?M%ﬁ} %ﬁg&dn)i vla® Enre}:aer
-800(m I—g , 6.76 - '6.87
(m 2 “éutsoam MS(ES)"de n%ﬂ’f“‘l)H) 639— 6.50 (m 2H) 530(d J =

166Hz 4.10 - 4.30 (m 3 H), 4.02 (t, 5 J=6.3 Hz, 3.70 -
3.82 tiall b d |
A bﬁ%?r%-ﬁ-ég) aginpigap i pyindl LBRpYo Ry f’?a-féﬂ%ete"a%ﬁ?%%”a
16948&12aﬂcph&34ébc@:ﬂaeid 2.03 (m 2 H; M (ES) nmle 452 (M+ H) +.

T TR g eyt o2 5
Exanpl e 12(4-ammo-2-pyﬂ¢)é}33max]1lmmmﬂoxo' '3-993{’ 3'36"45 Brahyde- Wﬁﬁwmmmez‘l-yl ami no) -

1 -propyl Qe fsr WRLEMA (13-80p8Q2- yrxdylamx%oﬁl $rops ltoﬁ#][ﬁm@i 94,5-tetrahydro-1H-
1H 2- benzazepi ne-4-acetic é) %l

()-8-B3- (% bsnwmqﬁrmeia%mw.cainaowdwaameﬁmg asangfbbiteoselid: BIpdt hyl - 3- oxo-
2, 3, 4, 5-t gy safy4s) MeDHY; MISUESZaZ3R5 A eMAr Hi'et Adal Caled for CopHogN4Oy -

1.125 HyO: C, 59.36; H, 6.54; N, 13.84. Found: C, 59.31; H, 6.74; N, 13.73.

xam
30

tetrahvdro-1H-2-benzazepine-4-acetate

.
b4

a) Ethyl (£)-8-[3-(2-pyridylamino)- 1-propyloxy)-2-methyl-3-ox0-2,3,4,5-tetrahydro- 1 H-2-
35  benzazepine-4-acetate
A solution of (&)-8-[3-[(4-amino-2-pyridyl)amino}-1-propyloxy]}-3-0x0-2,3,4,5-
tetrahydro- 1H-2-benzazepine-4-acetic acid (0.27 g, 0.7 mmol) and 4 M HCl in dioxane (0.2
-83-



According to the procedure of Exanple 1(a), except substituting
2- [ (3- hydr @¢/9gtr4192 propyl)am nol - 4, 6- di net hyl pyri di ne- Nypgng7h8001t he

2-[(3-hydroxy- 1- propyl ) am no] pyri di ne-N-oxi de, the title compound
was pr epar d.a e A4 (M + " b) .
0 SHSLED B0 6D 0,80l

- pr opyl ox yt}nczmmdhyﬂ thg residye Magpattitioned between 8OAg lagdiagueous KoCO3. The

1H 2- benz t re of
Bl 1?%;,9& gﬁasé“?ggaﬁgfﬁub E{Jl}xr}]egdrrlﬁ:élt( soA QQJéUne&taed &‘e,ragla&ee@#hyl .

- OXOpYT i driﬁsozveyu& y¢89 (5 ml) 354 G ybaupine él%eﬂhﬁmmiaoané the rgsudtinget r ahydr o-
%;‘F 523 F%n[zg@@tﬁnnﬁas%eﬁ_é"g%%fﬁxxf Qlftet ii@hrnﬁE l4ktion was concentrated under vacuum to
0XOpYr i ngl.- 1-
b opyl oxy B8 e apahe | C8 £ Bhipdncs i o S FF v 4B 4™ Mook ¢
(Izg)rrpound @alsd for CopHpENMOY AR5 QA TYH) 6.89yN 13,440 Fobda: (E8B 30718, 426.3 (M +
+
() 8-[ 3- (Zl%c%llr%éqshyl pyridin-2-yl am no) - 1- propyl oxy] - 2- et hyl - 3- oxo- 2, 3, 4, 5

t etrahydro- 1H 2- benzazepi ne-4-acetic acid Accor d| ng
to theyprocedure of Exanple 1(c), pf ypubstituting nmethyl ()-8-[3-
[ (4, 6-di met hyl pyridin-2-yl)am no] - fm{]%goxy] 2-met hyl - 3-0x0-2, 3,4,5-tetra

hydr o- 1H 2- benzazepi ne- 4- acet ate for the ethyl
() - 8-[ 3- ( BreR¥ihiighydran th XM T

1-3-dkErsadiydr o-

1

1H 2- benzazepi ne- 4- acet ate, 5 t|t e conpound was prepared as a white

sol i d: tetra 2 id) + Anal. Calcd for
C[err]H[err]N[err]CIerr] 0.5 HCl . 0.25 Herr]O C 63.62; H, 6.96;
I_\I’ 78' _%3 ' kjrcparaudn o@%yggyi ﬁ&‘g troé\énzﬁoxycarbonvlammo) 1-propyloxy]-2-

PCT/ US97/ f8Myl3-oxo-2,3,4,5-tetrahydro-1H-2- benzazep1ne-4-acetate Exanpl e
13 Prepa )} t Z 4 Vo) al

- et hoxyl - 2- rret% &é}hg&’tﬁép'% ef%g'[ot%g%%g mé{}? epée%—%lbﬂ %‘wg:% (ed'nzazepl ne-4-acetic

acid nltrobwymcnsbpnxlamwo)[ lzp(oearmlrquterﬁ ¥-Bydraxyy | -propglamino]pyridine-N-oxide,

- et hoxy] - an”@bhi(ﬁtm%'rﬁl%}%d %—lﬁ’yd?ox&@tﬁ)émﬁd@ 9xo-213 Hﬁaetrah%dro-lH—2—benzazepme—4-
benza%e pi ne- 4- Accord rocedure of Exanple

1(a), ®xc é‘i?fa“‘s%f)g‘ﬁ‘ﬁeﬁhyﬂ YA O &S Ry °-1H-2-biwlsze£lﬁaﬁar~'e%twe tile
95/ 32710) cémounth &aLprefasedus drcoMoyiess bil- MOES) ma 5003 (py+ HOHF.ne- N- oxi de, the
title conpound was prepared as white foam MS (ES) me 390 (M + |'—|)+. .
b) Methy‘/l (£)-8-[3-amino-1-propyloxy]-2-methyl-3-oxo-2,3,4,5-tetrahydro- 1 H-2-
benzazepine-4-acetate
25 A mixture of methyl (£)-8-[3-(4-nitrobenzyloxycarbonylamino)-1-propyloxy]-2-
methyl-3-0x0-2,3,4,5-tetrahydro-1H-2-benzazepine-4-acetate (1.4 g, 3 mmol), 10%
palladium on charcoal (0.55g, 0.6 mmol), and EtOH (20 mL) was stirred at RT under a
balloon of hydrogen. After 18 hr, the mixture was filtered and the filtrate was concentrated
to give the title compound (0.89g, 99%) as a tan solid: MS (ES) m/e 321.4 (M + H)*.
30
¢) Methyl(+)-8-[3-[(2-imidazolin-2-yl)amino]-1-propyloxy]-2-methyl-3-ox0-2,3,4,5-
tetrahydro-1H-2-benzazepine-4-acetate
' A mixture of methyl (£)-8-[3-amino-1-propyloxy]-2-methyl-3-ox0-2,3,4,5-
tetrahydro- 1H-2-benzazepine-4-acetate (0.3 g, 1 mmol), 2-methylthioimidazoline (0.46g, 2
35  mmol), diisopropylethylamine (0.42 mL, 2 mmol) and dimethylacetamide (3 mL) was
heated to 100°C under argon. After 2 hr, the reaction was concentrated under vacuum and

the residue was partitioned between CHCl3 and H>O. The organic phase was dried
-84-



b) () 8-[2-(2- Am not hi azol -4-yl)- 1 -ethoxyl-2-nmethyl -3-oxo0-2,3
, 4, 5s t et r ahywevggriafozt 2- benzazepi ne- 15 4-acetic acid PCT/US97/18001
Aocordl ng to the procedure of Exanple 1 (c) except substituting nethyl

)i8-[2- (2 2
Qer 12 (zmn%%%h and ERrdBle” ek oidi o purifcd ty mrequrmiye HELC tosiyethe 0 o ¢ o

tihe tensampEpnd0f2dg( A %)ys p wlomxhdﬂs {ES) nv/e 389.4 (M + H)*.

- pr opyl oxy) - 3- oxo- 2, 3, 4, 5-t et r ahydr o- 1H 2- benzazepl ne- 4- acet at e; t he
title corrpound was {)repared as_a white sol (ES) nile 376%

‘Anal . Cal c® for8-Bd(Z-lreidazofipri- é%qwlekp‘]oqlew]%ne@v@ m%? ey W‘]"H o 36
Herr] Q@ CiH4thehZizepine-4-adicabld 7. 93. Found: C, 46.45; H, 4.57; N,

8. 27. 25

Preparation of Methyl(+)-8-[3-[(2-:mxdazolm-z-yl)ammo}-l-propyloxy]-2-methy1-3|§c>>(xor-1£$,2,5-l 4
() - 8- [ 3- ( 4tcanhydop YHi2dbenza2epiheadracetdte Yagmapnifiadagtordinget thy progednyenf2. 3. 4. 5-
E ;a t gaP%dE zExa]r?pl_t ?(c?%%gtfyn%gl pgﬁﬁfé ﬁPI‘?@ '?g/e ihe title com%))unlxeats hBC'.'hne solid:

- propyl oxyMSZESbm}‘eﬁEg.(M(bHT 3An|a} ECalcd for C2 tHgigNaBy di 86 CF3COoH: C, 46.08;

1H 2- bﬁpza ephNay b RCLRIE B%.37; H, 4.53: N,9fgcording to the procedure of
Exanpl e %la) 'eXcept substituting 2-[(3-hydroxy-1-

propyl)am no] - 4-nitropyridine-Noxide for the 2-[(3-hydroxy- 1

- propyl ) am nol pyri di ne- N-oxi de and Example g¢/bstituting nethyl

() - 8- hydr oxy- 2- met hyl - 3- oxo0- 2, 3, 4, 5-tetrahydro- | H 2-benzazepi ne-4-acetate
for the nethyl () 8- hydroxy 3-0x0- 2, 3, 4, 5- tetrahydro-

1H 2- benz apepiraoniof d B Eliaetrs ;

g{)_e 45?5 ( Mm hykp ’i 05%3%3§48§‘,-;Etatggro-ﬂ-! 2-benzazepine-4-acetic acid

PCT/ US97/ 180Mtethy! (£)-8-[3-[(Zdiazepintisyan)ing- [-@ropylomriiZroghylidixe-23.4.5am no) 1
- Propy! oxy fesghyaRd-Paglo- &n%&x@eﬁa&aﬁe tetrahydro-

1H 2- benzazepi'ne- 4- acet According to the procedure of
Exanpl e 1(b), e%é@ﬁ@lnéﬁ’dé% progadprepf REamBle 19(r). gxqept qubstigyting g-metbylthio-1,3-

oxopyri di ndxaze)ﬁin%ffbﬂlﬁé 2-methyRhiGiiti S Mie, dre iRt BYhpaim@X@s Prepardd: vE @ES)aRyydr o- |

H 2- be)%;bz Eﬁ‘{]&& acetate for the net hyﬁJ

()-8-] ""I@oxopyrl di n- 2-yl ami no) - 1- pr opyl oxy] - 3- oxo- 2, 3, 4, 5-
tetrahydro 1H 2- benzazepi ne-4-acetate, the title conpound was prepared as a

whi te foam, My BN piazepin-2 PEmibE 1 GMpyidd) F2-methyl-3-0x0-2,3,4,5-tetrahydro-1H-

2-benzazepine-4-acetic acid

According to the procedure of Example 19(d), except substituting methy! (£)-8-[3-
25  [(2-diazepin-2-y)amino}-1-propyloxy]}-2-methyl-3-0x0-2,3,4,5-tetrahydro-1H-2-
benzazepine-4-acetate for the methyl(£)-8-[3-[(2-imidazolin-2-yl)amino]}- 1 -propyloxy}-2-
methyl-3-oxo-2,3,4,5-tetrahydro-1H-2-benzazepine-4-acetate the title compound was
prepared: MS (ES) m/e 403.4 (M + H)*.
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b) ()-8-[3-(4-Am nopyridin-2-ylamno)- 1 _
- propyl oxylwa-ogmiley! - 3- oxo- 2, 3,4, 5-tetrahydro- | H2- 10 PCT/US97/18001 .

benzazepi ne-4-acetic acid According to the procedure of
Exanple 1 (c), except substituting gy l5,()-8-[3- (4-

am nopyridin-2-ylam no)- 1 -propyl G—F'B%—xy =Z=met hyl - 3- oxo- 2, 3, 4, 5-t et rahydro- |
H 2- benzazepi ne- 4- acetate for the ethyl ()-8-[3-[2-pyridylamno)- 1

- pr opy | oxyge 3788 of +3.3% xe-8-BLa R Rridih-3y Rmino)- -uronvmmmza@hne- 4-acet at e,
the title corrpou}r,l ‘ reparec asawhlte solltdc’ (ES) me 399 (M+ 15

H +. Anal. Lt CFlerr]CJerr]H O.

125 Her] & Mthﬁ(@)-g%onSLB‘@ﬂ, %thleo%p@ﬁdm-Z ylammEPleﬁbpyBxy]@(zﬁﬁz- H 5.26; N,

?’r 23 arat i Owﬂa?roethyl)-2,3,4,5-tetrahydro-lH-2—bcnzazep1ne-4-acetate Exanpl e 15 20

()-8-[3-(Pyrim EBII‘OWE}g}&hapﬁomﬁ)xre]of Exapple 0y, lex&posubstRuttigf-[3-hptrexghldr o- 1H-
(2) bgn[z gz (egé;n?ynf}aal?‘r?o él mfftg)ﬁ{;)% d}ne-l\i ox1de fort e 2- gﬁ ﬁ%&ﬂ%é‘ F%?bg?li rgﬁs]gyndme-

t et r ahydr oM<biid2, dndnutazmpnmmem&b)ei axoeS bﬂir@m&" gu.-.@m@mmy)) ZHE51 it hi um
hydr oxjgle t%ﬁahggfsoﬁ? ?%gﬁf%&&n(eqt Q8o the M) () '3 h-ghﬁ)xf' 3. dil-;)z sl Herr]O (2

m.) was stirr nper at u then was concentr at ed.
The resi du@tmbaérwl%éépv@aemwﬂcem tbeaﬁecqm@und was Pfﬁwwaé\’l%(ﬁﬁ)ﬂ/%d to 4
with 3 N Hde3 dhenyesulting solid was collected by filtration and

dried to give the title conpound (0.05 g, 73% as a white solid: M5 nie
371.4 (M + H)+. Anal . Cal cd for Cerr]JHerr]Nerr]derr] 0.5 Herr]O
C, 60.15; b, Mathilit)-Noxdk8-[F--mEtbvipkidif-2-ydnide): I-BOpyloty)-2622&- N, 14. 71.

;3C8I'/1 U-Sbs7 / 1§i6169_roethyl)-2,\§9,59-§e/tr%%902-lH-Z-benzazepine-4-acetate Exanpl e 16
Following the procedure of Example 1(b), except substituting methyl(+)-3-oxo-8-

[3-(4-methyl-1-oxopyridin-2-ylamino)-1-propyloxyl-2-(2,2,2-trifluoroethyl)-2,3,4,5-

tetrahydro-1H-2-benzazepine-4-acetate for the methyl (+)-8-[3-[2-(N-oxopyridyl)amino]-1-

propyloxyl]-3-oxo0-2,3,4,5-tetrahydro-1H-2-benzazepine-4-acetate, the title compound was
20  prepared: MS (ES) m/e 480.2 (M + H)*.

c) (-_*')-3-Oxo—8l[3-(4-methylpyridin-Z-yIamino)- 1-propyloxy]-2-(2,2,2-trifluoroethyl)-
2,3,4,5-teirahydro-l H-2-benzazepine-4-acetic acid
Following the procedure of Example 1(c), except substituting. methyl(£)-3-oxo-8-
25  [3-(4-methylpyridin-2-ylamino)- 1-propyloxy]-2-(2,2.2-trifluoroethyl)-2,3,4.5-tetrahydro-
1H-2-benzazepine-4-acetate forthe ethyl (+)-8-[3-(2-pyridylamino)-i-propyloxy}-3-oxo-
2,3,4,5-tetrahydro- 1H-2-benzazepine-4-acetate, the title compound was prepared: MS (ES)
m/e 466.2 (M + H)*. Anal. Calcd for Cp3HogF3N304 - 0.5 HoO: C, 58.22; H, 5.74;
N,8.86. Found: C, 58.54; H, 5.58; N, 8.64.
30
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Preparation of (R)-8-[3-f(4-amino-2-pyridyl)amnino]-1

- propyl oxylwo-9sma4192. 3. 4. 5- ~ tetrahydro- 1H 2- benzazepi ne-PCTASRST/IE00ACI d
5 a) Methyl (R)-8-[3-[2-(4-nitro- 1 -oxopyridyl)amno]- 1

- propyl oxy] - 3- oxo- 2, 3, 4, 5- t eExapyesp- 1 H 2-benzazepi ne- 4- acet ate
According to the procedure of Exanple 1(a), except substituting

2-[ (3- hydroxy-1- propyl)am noj - 4- n|tropyr| di ne N-oxi de for the

2-[ (3-hydr pee x RA idahi- 23 afreind]ilt | € conpound

V\I\gts h plr epar pel%g §l§xfl'§,£ﬁ,§‘ rt‘&%yf &8 qi—l—ﬂ\-/é:ngaEz%meA-acééSam (g)lvi\/lethl_q (£)-8-[3-[N- b)

(R) - 5. [8- [ (pyeidinni 290 Di-gyr- buty*y)cmbom}(b)]amimﬂ)-rlmngﬂymw] 3 8x 025425 @rdhy@rd-Hi+ ahydr o-
1H 2- benza ac According to the procedure of
Exanmple 1 %‘B?HQ& é’ggf&%u Stltutl ng nethyl (R)-8-[3- 15

[ 2- (4- ami no- N- oRepyding id thepioprsiire of Exppplpy(borepfepssubgiiutingdnethB-(£:8-fhydr o- |
H2- [mﬁ?gﬂﬁﬁﬂﬁlﬂg- -ﬁc(?etnaﬁlﬁm(fy@zfrb(;r@ﬁaﬂﬁfbﬂyjpmpyloxy] 3-0x0-2,3,4.5-
()-8-[3-[2-(N-ox0 am nol -1-p yl oxyl - 3-

oxo- 2, 3, 4, SUahydroy ﬁrQ?"zafFP‘Qe ﬁ'é?ﬁ‘ﬁi@ﬁf%éh%nﬁhﬂt(ﬁl'%ﬁ @&-titl e conpound was
FrR)epngg ?&o@yndyl)amnvd}lltﬁo;fymm BWO-(ZBQ).S hehyd002 beddMbepine4tacetateBe  C)

- propyl oxy ﬂe3°°83?8u'f2‘§g%r§’a¥e&af QIW’H% B°aTH-1\ﬂS (ES) m/e 4344 M +di ne- 4- aceti ¢ acid

According to the procedure of Exanple 1 (c), except substituting nethyl

(o omol oy 42570 8T N A MRSl bony Dol propnoms 23851 e o
t he et hyl (e)rarzydmliclfz:q?yzaz@neaﬁ-amyacxr_i propyl oxy] 3- oxo0- 2, 3, 4, 5- t et rahydr o-

1 H 2k 2-b .
L 25 2 IegAaz&m ﬁ:eo e a&e.;da;eeofnmg%n& iye ﬁg,;mﬁua&uwgﬁmmg _?éﬁf RS 2N,

(M + H)+. maﬂm-?célp ererutezfyéftrPf'H[')éermr?aytsvémom -2,3,4.5-teplyydro- H2f er r ] O
C, 53.63; binzdrepile-dNceticZachiGor tho B (18- DB-Byfidy lamifd) 4 propYloxyE34Re-2,3.4,5-

- 82 - tetrahydro-1H-2-benzazepine-4-acetate, the title compound was prepared as a white powder: MS

(ES) m/e 470.4 (M + H)*. Anal. Calcd for CosH3gNaN3Og - 3.25 HpO: C, 54.59; H, 6.69: N, 7.64.
20 Found: C,5447; H, 6.32; N, 7.95.

25

() (£)-8-[3-[N-(1-oxopyridin-2-yl})-N-(zerz-butoxycarbonyl)amino]-1-propyloxy]-3-oxo-
2,3,4,5-tetrahydro- 1 H-2-benzazepine-4-acetic acid
According to the procedure of Example 1 (c), except substituting methyl(x)-8-[3-[N-(1-

30  oxopyridin-2-yl)-N-(zert-butoxycarbonyl)amino}-1-propyloxy}-3-oxo0-2,3,4,5-tetrahydro-1H-2-
benzazepine-4-acetate for the ethyl (+)-8-[3-(2-pyridylamino)-1-propyloxy]}-3-oxo-2,3,4,5-
tetrahydro-1H-2-benzazepine-4-acetate, the title compound was prepared as a white powder: 1H
NMR(400 MHz, DMSO-dg) & 6.6-8.3 (m, 8 H), 3.7-4.6 (m, 3 H), 3.3-3.6 (m, 5 H), 1.8-3.0 (m, 5 H),
1.6 (s, 6 H), 1.3 (s, 3 H); MS (ES) m/e 486.4 (M + H)*.

35
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WD 98/ 14192

PCT/ US97/ n8008/14192 PCERUSOTII80011 7

Preparation of (S)-8-][3- [(4 am no-2-pyridyl )am nol- 1

-pr opyl oxyl - 3-oxo0- 2. 3. 4. 5- t gl 0- 1H- 2- benzazepi ne- 4-acetic acid
a) Methyl (S)-8-[3-[2-(4- n%@i%-‘oxopyri dyl)amno]- 1

- propyl oxyl - 3- oxo- 2, 3, 4, 5- tet rahydro- | H 2-benzazepi ne4-acetate
Accor di Ngpfe@arkdt P (@F-SGW6-8-[OINIEXRH- £y (N rerr DU GRPartDHARiAdIIL NI

2-[ (3-hydroxy-1 - ] pr opy, amno-4 ni tropyri di ne- N-ox] de for the 2-

[ (3- hydr oR&geylexyliZe(Agrifluoramelaylbenzy ol 4 . Jfetralydro- B2-henzageninerd-geefic acidmound was
prepared a9 Meth r(&M%xﬁ-@e{m[NWO&ﬁ@hdﬂiiZ%yH-éﬁ(t&t—(:ﬁ(bﬁych'}bdnyl)ammo]-1- b) Met hyl

S)-8-[3-[(4-
) onyl oxbe %3‘%‘; iR BN .75 eahycin B pesmcpins ety o o o
Accor di ng to tAeojutioceituetiy] ¢f)-E3N3( leoxbpyridin-@xt)eli(regubst i t ut i ng net hyl

S)-8-[3- d
Epa opyl[ oxy'f‘ég orgg @%@ﬂ@-@%r%%ﬁ@% 5%)9 ¥%lfﬂmeﬂﬂlydro-l%2-benzaze|8me-4-a i etate for
t he met hy#cid §0.48g, [0 ol ke BIMFHS mild Ma} eapletiop -200C(BEafslyY isw athgand
0X0- 233, 4€T%§)§NLN1WQ0M"‘6@mW @é%l. ro&;rﬁmés %@B@ded %Ewisé t }\ﬁercl@rﬂﬁgun;j was

prepared as a
(S) - 8- [ 3- # foAutipnioh 4- nzﬂwvmfamfamir%qm@e g%lw Bﬁ%pﬂ? )d% 91\5‘9 @®.54mb) wast r ahydr o- 1
H2- . addB@ NTRZLBRIIBE wis ABRE ufidenah Q’gon atmosphere at -20°@\fek Q0 ehid@ed & H1he

d t tit t
F{(a am o1 TER ToFah s} combentBiec A3 e p e s P tmingRORE P a1 o 1
H- 2- benz ageshedidcdessively with 8GN @O4{ Qrx) 1 HigO €t Xy 5% citriBadiB2(x2-HnO (1dy) ami no) - 1
- -2 ; on et at
 OPH DXt ol oK B SNB 0t i oo E: oot ot
77. 5[err]00(1@0!!nd1®,-42l\ﬂe@%): MEEDSe 6fH3 G453 H+H M + H) +. Anal. Cal cd for
C[err]H[err]N[err]CIerr] 1 125 Herr]O C, 59.36; H 6.54; N 13. 84
Found:

Exanpl e 1@) :Me‘hyl 3 'Pf%ﬁ*&? Hﬁ(@’rﬁldwﬂ- B {rer-puigxycarbenyliagminodn) traeayiRFY - 1
- pr oEyI OX¥J(4-Qrmeid?t)éEhyﬁseﬁi§y¢)' 23,3,54ethehydro-1H-2-bétzasBine 4Qxcethte | -
H 2 zazepin g 8- m no
o ondl oy - 2- REHRE 6 s arocedue pf ERaals J) gt %fpt ssdergien T ok
benzazepi 8:3-IN-4 exqpyadm-2-yl)-N (tert-butoxydarsaiyt)amimn)- dipropyloxy]-2-(4-
()-8-[3-] 152 )
L Pahya SRR RNELE S UG h s ARG it e |\ Ly
di oxane (8- @—(N-oxopyrxdyl)ammo] 1-propyloxy]- 3-oxo-2 3.4,5- tetrahydro-Z benzazepine-4-
acetate, the title compound (0.321 g, 78%) was prepared as a clear oil: MS (ES) m/e 642.3
25 M+H)*

(c) (#)-3-Oxo-8-[3-[N-(pyridin-2-yl)-N-(tert-butoxycarbonyl)amino]- 1-propyloxy]-2-(4-
trifluoromethylbenzyl)-2,3,4,5-tetrahydro- 1 H-2-benzazepine-4-acetic acid
According to the procedure of Example 1(c), except substituting methy! (3)-3-oxo-

- 30 8-[3-[N-(pyridin-2-yl)-N-(rert-butoxycarbonyl)amino]- 1 -propyloxy}-2-(4-
triflioromethylbenzyl)-2,3,4,5-tetrahydro- 1 H-2-benzazepine-4-acetate for the ethyl (1)-8-
{3-(2-pyridylamino)-1-propyloxy}-3-oxo-2,3,4,5-tetrahydro-1H-2-benzazepine-4-acetate,
the ti"t}le compound was prepared as an off-white solid: MS (ES) m/e 628.4
(M + H)*. Anal. Calcd for C33H36F3N304 - 0.5 H7O: C, 62.25; H, 5.86; N, 6.60. Found: C,

35 62.01;H,5.92; N, 6.81.
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- 83 - WO 98/ 14192
PCT/ USO7/ 180@198/14192 m., .8 mmol) in ethanol (10 nlL) was heptPUSE¥*18001

reflux. After 72 hr, the reaction was concentrated and the residue-
was partitioned between Et OAc and aqglg Hgerr]Cqerr]. The organi c-.
phase was washed with brine, dried ( , and concentrated. The residue
was di ssolved in toluene (5 nL) and triethylamne (0.35 nL, 2.5
mol ), and rdtRe W {4 -3- 'miz @6)- 1 véx o-f4eflux. After 18 hr,
the reaction was c%n ent n er, vaguu to give the title corrpound
(0.20 g, 69" Py 4470 azgpingzd-acgiicacidang| Cal cd

for C[erSr]H[err]N[err]CIerr] 0 25 H[err]O C, 63.37; H 6.89; N, 13.44.
Found: C

Exanpi e 19 %12"3‘H*?ﬁ?é%‘é?ya’i“i“(%%y‘éwift“}'ﬁzﬁff@.‘ﬁ*é}é.gi(ﬁa‘fa%‘%qw%h&b%%n?ﬁo%-
- pr opy| oxy]tetpahirduohlH-2 derpagepinedi-aretc acid t et r ahydr o-

1t 2-b enzazepl Nerd3anRLld - ALt é)gndm =yD)- Na()terP B\ﬁ?@’c%%blgn)a%lqo& ]- ﬁropﬁ'loxyl-}(&

met hyl ()-8-[.3-(4-nitrobenz xycar bonyl am n
met hyl - 3- oxXgflyorgmathylbenzyh P-tnrahygr QJE&WZQQPXHQ‘MSQ@@EJQKQ 158 g, 0.25 mmol) was

Accordimg tieeaieh Q/xdhrm&mlri@d@ianaﬁﬂﬂb & RT fo?) h, ﬁ%& ﬁﬂtsolﬁm&ré c:'dtxéeg%ztéd (8ps

nitrobenzyl carbon | a p p nol for th
- propyl ) am ‘ﬁ‘ff{ grapn ég‘%é é(é% &3 N/HéPcF%H‘-H%‘E& Q. b{"(ﬂ:@ st h?%/ concentration and
() - 8- hydr oxyephilizetisnygav8thexide 2ordpotin® (0. BT BYR): MS dE e mm &m)meAﬂal efled

¥ 2- bonzazdd EIRRNAR af SESCHERT Fodin: C ekt BNl Famd: cusaes g 455

col orl ess AV.I6:04NM5 (ES) mie 500.3 (M + H)+. b) I\/Ethyl ()-8-[3-anmi no-
1- propysoxyl - 2- met hyl - 3- oxo- 2, 3, 4, 5-tetrahydro- 1H 2-
benzazepi ne-4-acetate 25 A m xture of nethyl

()-8-[3-(4-nitrobenzyl oxycar bonyl anibixample26- pr opyl oxy] - 2- _
net hyl - 3- oxo- 2, 3, 4, 5-t et rahydro- 14 2- benzazepi ne- 4-acetate (1.4 g, 3 mmol),

10% D|) and EtOH (20 L) was
stirred at <2 upidin2d hN-(ueshyPammolel- t he ni xt ur e
was filter - e45i-tletri the- M 3- I:Aai&dcacnd to give the title

compou (0.89g, 99% as a tan solid: M5 (ES) me 321.4 (M+ H+. 30
3 _

c)
Met hyl () - 8<03Me(hz} ER8C A4 RN 1ox SpyyidyiN- rudthylaprirapyl Houpsloxd}-Bekbl3:45-0X0- 2, 3, 4,

5- t @defaBiNEr > Ri acetate A m xture of
met hyl () - d[fasmgrgnlg{)z- %etﬂ?%éﬂ? g ag&até;yl - 3-oxo0- 2, 3, 4, 5- t et rahydr o-

1H 2- benzazep| neh ﬁﬂl‘é{@étoéf'@‘h()’b(‘*? tj3 [2-(Nrenpyridghaminely)-plebypxyildecrot i ne (0. 469,
2 35  mmob)3,4 slieusRpre Rl Rbdnydzenhd 18 abdard &t k. 3. PmiEBlid DRI 161G LY acet ani de

_ (3 m) Zg\a cooled to -20°C under an argon atmosphere, and (TMS)>NLi (1.0 M solution in THF, 8
mL, 8 mmol) was added dropwise. The reaction was stirred at -20°C for 30 minutes. then
CH31 (0.5 mL, 7.6 mmol) was added. The solution was stirred at RT for 18 h, then was |
concentrated. Silica gel chromatography (10% MeOH/CH7Clp) gave the title compound (1
g, 62%): MS (ES) m/e 428.4 (M + H)T,

30 o
(b) Methyl (+)-2-methyl-3-ox0-8-[3-[N-(pyridin-2-yI)-N-( methyl)amino)]-1-propyioxy]-
2,3,4,5-tetrahydro- 1H-2-benzazepine-4-acetate

: According to the procedure of Example 1(b), except substituting methyt! (£)-8-{3-
[2-(N-oxopyridyl)-N-(methyl)amino]-1-propyloxy]-3-oxo-2,3,4,5-tetrahydro-1H-2-methyl-

35  benzazepine-4-acetate for the ethyl (£)-8-[3~(2-pyridylamino)-1-propyloxy]-3-ox0-2,3,4,5-
tetrahydro-1H-2-benzazepine-4-acetate, the title compound (0.7 g, 73%) was prepared: MS
(ES) m/e 412.4 (M + H)*.

-89 -



heated to 100[err]C under argon. After 2 hr, the reaction was concentrated

under vacu%%g t he residue was partltloned bet ween q;@lr,{[gg'y/isomd
Herr] O, The organl c phase was dried ‘

- 84- WO 98/ 14192 "y
PCT/ US97/ 18001 (MgS™) and concentrated, and the residue was

Eli r 1%1; i ed bY(cpl(ilﬁmfhWEOkPR@-lm(ﬂ‘fMg%}Wi-N( ('\r/lnethy%ammoo]kt-bxepyjomm,m;js-( 0. 24q,

as a ye e + H) +
()8-[3-] (2 g‘?o&'rz yaze&’}“ﬁrﬁ'acg']’caf propyl oxy] - 2- net hyl - 3- oxo0-2, 3, 4. 5-tetr
ahydr o- 5 Adderdingte theapregeiure oZExample kic)aexcept substituting methyl (1)- -2-methyl-3-oxo-
'_Vg; g%llyl( 2)X§ 2{ % %@hﬁngﬁﬁzw (gn gxyﬁlnéﬁw?] ricgropy:loxy] 2,3,4,5-tetrahydro- 1 H-2-benzazepine-4-
t et r ahydr o- arsma@f@ret o eth e {iEh &% Copysid emingird- psca)pjbmlﬂ-e@ addererahydiool H-fre

procedure Oéenzazepme-4-acet§é(mr&el&l@:omfdﬁﬁa W Eabhapdy. b%rlﬁéﬁﬁﬁlﬁgbﬂse HPLC gave
the title conpound as a white 75.4 (M + H)+.

sol
Al Cal oo BRae (L GGV Cpamtying 04 R Acplee, b CORosPAER = 46, 05
10 H, 4. 7igophizalo3glive fRUIE corhpoud®. B8;(ES) mA 3884 (M, + 1)*0JAnal. Caled for

Eﬁ‘?h?@?gpﬁw@ﬂw%aw REpaIA gﬁgw{%@y;%@ 3,508 R, Pasl Fofhd AE%308: 1, 5.26;

nmet hyl - 3- ox;22@. 4. 5-t et rahydro- 1 H 2-benzazepi ne-4-acetic acid
a) Methyl ()-8-[3-[(2-diazepin-2-yl)amno]- 1

- propyl oxy] - 2- net hyl - 3- oxo- 2, 3, 4, 5- tetrahydro-1
H 2- benzazepi ne-4- acetate Example 27 According to the procedure of
Exanpl e 19(c), except substituting 2-nethylthio-1,3- di azepi ne

1;7;); thelé(z) rrlr)art hyI t h| o] m dazgll_lztloex -8t- h_e t| tI u]nd rz%%ag_ed: I\/B (ES)

()-8-[3-[(2e _@tﬁ ﬂlma%eﬁai@ﬂ fodcetid acid
- propyl oxy] - 2- net hyl - 3- oxo- 2, 3, 4, 5-tetrahydro- | H

2- benzazepi ne-4-acetic acid According to the procedure of
Exanpl e 19(@) Mehyd ¢9t2-Baniaglt3-oxot8-[3g Naiit dxppyridin-BypN-(sers- 25

[ ( 2 d' azepi !ﬂxt&y&rhﬂﬁ?%lno n gr@&ﬁ?ﬁlﬁw k: ft&raﬂfckgxh'ﬁbé?é&e&ng’tl%cém& etrahydro-

tat
mat hyI (32 8-[3-[ (écqorﬁlngatz)dhq m’oqd\;g ;gg)fa?fw}ana)ﬁW%ﬂk@%ﬂlﬂ@benzyl bromide
met hyl - 3- OXRr the 3. tﬁﬂ@or&ﬁéthﬁb%&l%‘r&ﬁd@'tl*ihQﬂ?eQ:éﬁ:Bblﬂﬁ'(é'l as:etzeﬁ)@ wabirepdréd: ©

conpound was ed: M5 (ES) me 403.4 (I\ﬁ
MS (ES) m/e5904(M H)

(b) Methyl (+)-2-benzyl-3-ox0-8-[3-[N-(pyridin-2-yl)-N-(tert-butoxycarbonyl)amino)-1-
25  propyloxy]-2,3,4,5-tetrahydro- 1H-2-benzazepine-4-acetate
According to the procedure of Example 24(b), except substituting methyl (£)-2-
benzyl-3-oxo-8-[3-[N-(1-oxopyridin-2-y1)-N-(terz-butoxycarbonyl)amino}- 1-propyloxy}-
2,3,4,5-tetrahydro- 1H-2-benzazepine-4-acetate for the methyl (£)-3-0x0-8-[3-[N-(1-
oxopyridin-2-y1)-N-(terr-butoxycarbonyl)amino]-1-propyloxy]-2-(4-
30 triflucromethylbenzyl)-2,3.4,5-tetrahydro-1H-2-benzazepine-4-acetate, the title compound
(0.045 g, 44%) was prepared: MS (ES) m/e 574.4 (M + H)*.

(c) :(+) 2-Benzyl-3-oxo-8-[3-[N-(pyridin-2-y1)-N-(terr-butoxycarbonyl)amino]—1-
propyloxy] -2,3,4,5-tetrahydro-1H-2-benzazepine-4-acetic acid
35 According to the procedure of Example 1(c), except substituting methyl ()-2-
benzyl-3-oxo-8-[3-[N-(pyridin-2-yl)-N-(zerz-butoxycarbonyl)amino]-1-propyloxy]-2,3.4,5-
tetrahydro-1H-2-benzazepine-4-acetate for the ethyl (+)-8-[3-(2-pyridylamino)-1-
-90-
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Pfgparation o

3- 0xo0- 8- (o] A
71 tor odTRAGE svxa‘%?%g ol b dedegalh e AT

Met hyl (O)O%goquamaat@\&) fvas prepansd: -M$ (ERop'y 56QI3 (MAH)¥tami no) - 1

“=pr opyl oxy] - 2-(2, 2, 2- trifluoroethyl)-2,3,4,5-tetrahydro- |

H-2- benzazepi ne acet at - Follow ng the ;)r ocedure of Exanple
17 (a), exc@grﬂs%rﬁswt ihorraré [B-(pyrgim3 ollamine)- lipropyloxyl -2,3,4,5-tetrahydro-1H-2-

propyl )sam mla;zémfi@hjgyétﬁ)é&llddl ne- N-oxi de for the 2-[(3- hydroxy 1

- propyl)am no] p ne- xide, and substituti

“fret hyl () - 3- oxo- % %{ftaraase;}hﬂzme%dzre?f Frqmnla%ﬁ(aaxragmfubzmsm@:J 24gnzyl-Bwxe-3Hidr o-

1 H 2hb§n2[§\2?9hﬂhﬁ “HyIpBlefrat-ButhGicarbbieyamideyi Ifrt)py%xb}LQBQWm@al@H@-ﬁl 2. 4, 5- N
}\/gt E ES%I rmlé;nzazepme-g-g Ztgzag Ifaretpglt_g-ﬁ-ﬁst [’3—[“1 (pyrlr[l}y-Z-yl)-I(\)lmrt%utoxycarbongggrglpg]-

Met P?/l ()- 3}~pv°py18x)[]32-((44tﬂﬁembmhqhytberdvr)-za%mhﬁ)re-mpz anydzepiyid-4-Acetid adid Ahe 15
tr
Fol | ovithg ikolp@unt (00 b odofa) Ve bloarda: b8 RETRALER D £ P ARl Bated or

met hyl () - SCapbipod30s CFgccng(erg@t §/57.14; H, (5)6@er6 89.rEc2nd:| e.rﬁvme)n 432, N, 6.87.

-propyl oxyl -2-(2,2,2-trifluoroethyl)-2,3,4,5- tetrahydro- |
H 2- benzazepi ne- 4-acetate for the nethyl (2-8- [ 3-[2- (N-oxopyri dyl)am no] -
1- propyl oxy] - 3- oxo- 2, 3, 4, 5-t 0- 1 H 2-benzazepi ne-4-acet at e,

t he t|tIe corrpound was 20 prepared M5 (ES) me 480.2 (M + H)+.
c) ()- : | ¢ .1

- pr opyl-oxy =& - dingl-ylam]

H 2- benzazgmn,rjaetm&mn}bg@ggzdzenxne-4-acetxc acid Fol | ow ng the pr ocedur e of
Exanpl e 1(c), except substituting net hyI ()-3-o0x0-8- 25 :
[ 3-(4-nmet hyl pyridin-2-ylamno)- 1

- pr opy! oxy(p) Metiyl 2£)2-trerir-blrtanycstohylinpthgl) 3; akoB-E3efiN- € xd pyridin-2-y1)-N- (tert-
1H2- benzatfﬁ&y@ﬁbé}\yﬂgﬁ;r@}?-pt‘%lo&pf’z gh B%anaﬁ%a:% 1[}§2ﬁ:2nz9 e?ingw L 2Pthfa0) - 1

- pr opyl oxy benzazepi ne- acetate t he
title %rrpound ﬁ&‘grqugﬁgé}f\eep}'ocme@gg}ample 24(a) except subsumtmg terz-butyl

bromoacetate for the 4-trifluoromethylbenzy! bromide, the title compound (1.0g, 80%) was
prepared: MS (ES) m/e 614.4 (M + H)*.

(b) Methy! (1)-2-(tert-butoxycarbonylmethy!)-3-oxo-8-[3-[N-(pyridin-2-yl)-N-(terz-

25  butoxycarbonyl)amino]-1-propyloxy]-2,3,4,5-tetrahydro- 1 H-2-benzazepine-4-acetate

According to the procedure of Example 24(b) except substituting methyl (£)-2-

(tert-butoxycarbonylmethyl)-3-oxo-8-{3-[N-(1-oxo-pyridin-2-y1)-N-(tert-
butoxycarbonyl)aminol-1-propyloxy}-2,3,4,5-tetrahydro- 1 H-2-benzazepine-4-acetate for
the methyl (£)-3-ox0-8-[3-[N-(1-oxopyridin-2-yi)-N-(zert-butoxycarbonyl)amino}-1-

30  propyloxy]-2-(4-trifluoromethylbenzyl)-2,3,4,5-tetrahydro- 1 H-2-benzazepine-4-acetate, the
title compound (0.72 g, 77%) was prepared: MS (ES) m/e 598.4 (M + H)*. )

(c) Methyl (£)-2~(carboxymethyl)-3-oxo-8-[3~(pyridin-2-ylamino)-1-propyloxy}-2,3,4,5-
tetrah;'d_ro- 1H-2-benzazepine-4-acetate
35 . According to the procedure of Example 25(a) except substituting methy!l (+)-2-
(tert-butoxycarbonylmethyl)-3-0x0-8-[3-[N-(pyridin-2-yl)-N-(zert-butoxycarbonyl)amino]-
1-propyloxy]}-2,3,4,5-tetrahydro-1H-2-benzazepine-4-acetate for the (+)-3-ox0-8-[3-[N-
-91-



me 466.2 (M+ H+. Anal. Calcd for Jerr]Herr]Flerr]Nerr](err] 0.5 H20:

C, 58.22; Hwo»sAd4192 N, 8.86. Found: C, 58.54; H, 5.58; Npchyésb180d:
- 86 - WD 98/ 14192

Eg/ grSgZ{ é%?gc?m-(z)yl) -N- (zert-butoxgc: rbone/l)ammo] l-propyl|05(y] -2- {4-tnfltuoromtethvlbenzyﬁrrpI e 22
yC an ony| )%!ﬁ,ﬁﬁﬁptrahzdro-ll-l -2-benzaz epme-4-acet1c acid, the title compound (0.57 g.

propyl oxyIqﬁm&aﬂveswaep,epdaéﬂjrmsm%ybmy@@ He: 4-acetic acid (a) Methyl
()-8-[3-[N 5 (pyridin-2-yl)-N-(tert utoxycarbonyl)am nol- 1

- propyl oxy] - 3-oxo0- 2, 3, 4, 5-tetrahydro-1 H 2- benzazepi ne-4-acetic acid
Accor disng @d (thb(fmrbxfxsdumgl)ofoxﬁgsamﬂgﬁd]n (ziylla)mlﬁag?eﬁbpﬁ%maiﬁus-i Bg rrﬂ hyl .-
([err]) 8- 1L .= C ridin-2-y N-(tert-butoxycarbonyl)am no

- pr opyl oé%hygr-oolx%-z_f?gz,(aﬁ%pgle Hae acfdet rahydr o-| H 2- benzazepi ne- 4-acetic
ac| d for the nefesprdifgtoghd @odedurg B Exanple 1(c) except substituting methyl (£)-2- _
oxopyri dyl ()c@r%we‘tﬁﬂ)pf SRY8- @(%)Ln&n )S@arngmg’)'r-flal%gglg;f]%ygg Q?tx%h S0 pi ne-4- ace

tate, the I'e conp “TES) me
484.4 (M _,_bep&a;epme-4-acetate f%}he ethyl (£)-8- [3 (2-pyridylamino)- l-propyloxy] 3-ox0-2,3,4,5-

() - 3- 0xO- Befraylif¥- anbdﬁerze%nﬁélz;)ac%(et RE hn@éﬁ FRIORDY 564 r%g[ali‘led MS (ES) .

- propyl oxy benzaze I ne- 4 acl
Accor di ng 41/8%'1'2%3%%50@% Lﬁ'@l'&’ Eg‘?{rﬁgﬁgﬁ 329" Zléx‘ae& B &k BB UtN. 9P Trfoeng: C,
()-8-[3-[ N67.27; H, 6.24;N;8i88i n- 2-yl ) - N- (tert - but oxycar bonyl)am no]- 1
- propyl oxy] - 3-oxo- 2, 3,4, 5-tetrahvdro- 1 H 2- benzazepi ne-4-acetic
acid for the ethyl ()-8-[3-(2-pyridylamno)- 1 -propyloxy]-3-oxo-2, 3,4, 5-
t et rahydr o- 1H 2- benzazepi ne- 4- acet dxempkel28 titl e conpound was prepared as a

whi t e ygowder: NS (ES) me 470.4 (M+ H+. Anal. Calcd for
C[err]H[err]N[err]Nerr]qerr] 325Herr]0 C 54.59; H, 6.69: N.: + 7. 64.
20 Foun :r rat -2 -3 ~[3-(pyridin-2-ylamino)-1-pro vioxyl-

Exanpl e 2 —tetrah dro-IH-Z- enzaz me-4-ac tic acid

(2) Methyl()-2-(4-nitrobenzyl)-3-ox0-8-[3-[N-(1-oxo-pyridin-2-yl)-N-(rer-
20  butoxycarbonyl)amino)-1-propyloxy]-2,3,4,5-tetrahydro-1 H-2-benzazepine-4-acetate

According to the procedure of Example 24(a), except substituting 4-
nitrobenzylbromide for the 4-trifluoromethylbenzyl bromide, the title compound (0.284 g, . :
69%) was prepared: MS (ES) m/e 635.3 (M + H)*. : -

25 (b) Methyl($)-2-(4-aminobenzyl)-3-0x0-8-[3-[N-( 1'-oxo-pyridin—Z-y])—N—(terz-
butoxycarbonyl)amino]-1-propyloxy}-2,3,4,5-tetrahydro- 1 H-2-benzazepine-4-acetate
- According to the procedure of Example 24(b) except substituting methyl(+)-2-(4-
nitrobenzyl)-3-oxo-8-[3-[N-(1-oxo-pyridin-2-y1)-N-(ters-butoxycarbonyl)amino}-1-
propyloxy]-2,3,4,5-tetrahydro-lH—2—benzazepine-4-acetate for the methy! (+)-3-0x0-8-[3-
30  [N-(1-oxopyridin-2-yl)-N-(tert-butoxycarbonyl)amino)- 1-propyloxy}-2-(4-
trifluoromethylbenzyl)-2,3,4,5-tetrahydro-1H-2-benzazepine-4-acetate, the title compound
(0.104 g, 40%) was prepared: MS (ES) m/e 589.3 (M + H)*.

(c) (+)-2-(4-Aminobenzyl)-3-0x0-8-[3-[N-(pyridin-2-yl)-N-(rert-butoxycarbonylyamino]-
35  l-propyloxy]-2,3.4,5-tetrahydro-1H-2-benzazepine-4-acetic acid
- According to the procedure of Example- 1(c), except substituting methyl(+)-2-(4-
aminobenzyl)-3-oxo0-8-[3-[N-(1-oxo-pyridin-2-yl)-N-(terz-butoxycarbonyl)amino]-1-
-92.-



Preparation of ()-8-[3-[N-(

1- oxopyri GV@98/4419%_ N- (tert - but oxycarbonyl )aminol - 1 - 25  PCT/US97/18001
prOpyI oxyl -3-0x0-2.3.4.5-tetrahydro- 1 H 2-benzazepi ne-4-acetic acid
(a) () - 8- [plogyloxty)-2,3;405« exfryiyided- m—!-Z—-t;ehiaanﬁd-e-ﬁ&etdwtoeWe&iybamsL[Ba[m nol- 1
<pr opyl oxy, et - 2..Denzazs ilc acid
Mecordi o VESTRE o ar B B S i e B e a R St IR

met hyl () - 8:-0['r@0{1rl¢(@ OBg 79%) wap pepared: CMB-(ES))mI)‘:éNSG(Mr-&Hﬁ'ut oxycar bonyI ) ami noj -

1 - propyl oxy] - 3- oxo- 2, 3 4,5-tetrahydro- 1H 2- benzazepl ne-4-acetate
for the et hil (2-8-[ él’l dyl am no) - 1- pr opyl oxy] - 3- oxo- 2, 3, 4, 5-

t et r ahydr dd) KEZ2-{fe B‘szl -340@(:%E3a@éndlt‘ﬁé’l‘tamfl°é'iGEWMMHZM§ prepared as a
whi tg 904V‘Q%ahyﬁx%tfﬂ htbenzazepédﬂWacfeﬂQQmW DMSO-d[err]) [err] 6.6- ? 3 (m g
||:|)|) : 1.3 (s, mcco ntSB‘C W@d;&rg@f ﬁ,xmlq.’l.’].(&)_,cxc%gubstltutmg ('+)—2—(4-ammobenz§'l)-3-
- 87 - oxo-8-[3 [N-(pyMEin 9By 11 M1 @#1-butoxycarbonyl)amino}- 1-propyloxy]-2,3.4,5- tetrahydro—lH—Z-
Ercl;g?gz { Ogaljiepme-4-aceuc acid for the (+)-3-ox0-8-[3-[N-(pyridin-2-yl)- N-(rert-butoxycal?g(onnﬂammo4

() - 3- axo- 8r-prapyibky )Ry 4Hteifinerdmythybdhzy )23 4, Dadtrakydeal HeRlydny @epinel-adetic acid, the

propyl oxyl 4- Y,

it 2 bony b spiabid 0896 B 00 BEed: s oy il U b A TP, AR ot

- OXO0pYyr i d.@y_;ﬂi3¢N)40ng§B(:0wt dRyoAY: @ﬁylo;ghhqﬂ;’q.N 1.68. Found: C, 50.92; H. 4.78; N,

propyl oxyly g« (4-trifluoronethyl benzyl)-2,3,4.5-tetrahydro- 1

H 2- benzazepl ne-4- acetate A sol ution of nethyl

()-8-[3-[N-(1-oxopyridin-2-yl)-N(tert- but oxycar bonyl )am no] - 1

- pr opyisoxy] - 3- oxo- 2, 3, 4, 5-t et r ahydr gxanbld # benzazepi ne- 4- acetic acid

(0.4 g, 0.8 mol) in DM (5 nL) was cooled to -20[err]C (CO[err]/dry ice

bath), and 10 (TI\/B)ZNLl (1 .0 Msol utlon in THF, 0.9 n1_ 0.9 mvol ) was
. B4 Aint polo@yiEd-t#y | benzyl

br omi de (Oﬁ% _added. The sol ution

was stirred '  I0 mn then at RT

for 18 h. The sol utlon was concentrat ed and the residue was taken up in

Et OAc znd mms)tseéxosgtﬁ SédV InHV! | nﬁn/ H%Io% 142 x), Herr]O (1

X), 5%C|tr|c aci d ]g 2 ¢ o% T % IN%anc bg}ltne (1 x). The Et OAc

layer was tHfiPgametberwy >r713 éﬁﬁfﬂb eé ?aﬁf@ereme-ﬁ%atf he title

Cor’rpound (0 42 feccofdifig to ¢ rﬁmrerﬁ'ﬁxzﬁﬁ_}ﬁe QS(ﬁ)l\/&xte stbstituting methy( &)- 31\/Bt hyl

() - 3- oxo- [03 ESIYN(ByH |?1ﬁ)2 )) 5, ert-but ﬁ?b]opg Lal qozl

- propyl OX x -oxopyndm-z- N-(te t—butoxycar ony amino ropyloxy -(4-

trifluoromethylbenzyl)-2,3,4,5-tetrahydro-1H-2-benzazepine-4-acetate for the (%)-3-oxo-8-

ra

25  [3-[N-(pyridin-2-y1)-N-(zert-butoxycarbonyl)amino]-1-propyloxy]-2-(4-
trifluoromethylbenzyl)-2,3,4.5-tetrahydro-1H-2-benzazepine-4-acetic acid, the title
compound (1.9 g, 90%) was prepared: MS (ES) m/e 558.3 (M + H)*.

(b) Methy! (+)-3-ox0-8-[3-(pyridin-2-yl)amino]}- 1-propyloxy]-2-(4-trifluoromethylbenzyl)-
30  2,3,4,5-tetrahydro-1H-2-benzazepine-4-acetate
According to the procedure of Example 24(b), except substituting methyl (£)-3-
ox0-8-[3-(1-oxo-pyridin-2-yl)amino- 1-propyloxy]-2-(4-trifluoromethylbenzyl)- 2,3,4,5-
tetrahydro-1H-2-benzazepine-4-acetate for the methy! (+)-3-0x0-8-[3-[N-(1-oxopyridin-2-
yl)-ﬁ-(tert-butoxycarbonyl)amino)-l-propyloxy]—2—(4-trifluoromethylbenzyl)—2,3,4,5-
35 tetrahydro-1H-2-benzazepine-4-acetate, the title compound (0.40 g, 88%) was prepared:
MS (ES) m/e 542.3 (M + H)*.

-93.-



2-(4-trifluoronethyl benzyl)-2,3,4,5-tetrahydro- | H 2-benzazepi ne-4-acetate
20 wo 98aa0e2di ng to the procedure of Exanple 1 (b) eXeants97/18001
substituting methyl ()-3-oxo- . 8[3[N—( 1

- di 2-(4-
t(r)i(? Fﬁglrol %/th)l@ks%’(%[é ?bw'@%{gﬁb;ﬁ %gf{}&%%}rﬂ ﬁengg eplyi)ﬁy(%l acfat ate for
t he et hyl (l‘}ﬂﬂsf-ometh be"{)@%é SretpybgrlFdd bynratenise4-apetate.

- pr opyl oxy] - 3- OBan%%}?ohforﬁeg@@%@m@pm%ot?%m@d%“ﬂse masomuoﬂ% tate, the

title conpound as a cl oil: ES) nie
642. 3 25rrpme@1 - -oxo—89[3 -(pyni rb- -yis)ammofl -propyloxy}-2-(4- tnﬂuoromethylbenzyl)— )

I( ) - 3- Q<-TD 82 B3; -dhrahyudfo- H-2-bén2akdpidd-4-icRfate (DUt DB YE AirkkI3hd) am no] -
-pro OX
T Doy oxsarob R yiing (&5 s 2 0P HaGie 10 Blsh Al 48 eborsolitisni ¢ aci d

Accor di ng was ¢dneenmmaed,cald the rediduswasphrificl byc)lica gldcbmmasighphy (1uf | ng net hyl

(03 oxo  BopcBahddd I B L R A () Rids S RERE RoEA py aro] - 2

H 2- benzazepi ne-4-acetate for the et hyI ()- 8- [3-(2-pyridylamno)- 1
-pro X £ z acet ate,

the t |y|t1 eygzdc))%%%"% 83[34”15( S&’Ezw%qbe“&?‘?ﬂ’a&%ﬁ?g @gﬁmg&?%/éa(ES) e 628.4
(M + H) +. umn‘emY&&W&rz ereaydpriPeg-benzpapiverdracpigacid 0.5 Herr]O G,
62.25;. H, 5. 86; A%or@n@fbthEQUEHaurleEﬁﬁnple 6&) Bxkcepttubstinfidg mdkhyfi+)B8d oxo-8-[3-[N-

|_3C$-/8 Us97/ 1 g:garima-yl)-NV}Qenzoyl}ammo% 1-propyloxy]-2-(4-trifluoromethyibenzyl)-2,3,4, %?EXWP@ Bk

Prepar at i oR-bedzatepiria-4cacetatt-fpith¢ erityli ()-8 2¢2¢pyridy aegino)-ll -prewydyxy]-B-oxe-2,32;5 4-

L1111 98 OTRLORE et Pad AL AR ialEh A5 RRARAL FRBAE FoRfEof 11 ¢
- pr opy| oxy PD3-chrpmatdgraphy (IGrOFnGH pemmqmnasung %1% TFA over } b comlgntiation and

1H 2- benza 23 +

()- 3 0o, 8?-3/[%%\ élréi%fn:xeﬁqtﬁ%ﬂkfound ogerg_ 18;70()) XM(;S a(;EtS)%) Wl 324(M H)*. Anal. Calcd.

- propyl Oxyfor 3612{32 305 - 0.85 CF3COoH: C, 60.50; H, 4.54; N, 5.74. Found C 022 H,4.35;N,
trifluorongghyl benzyl)-2, 3, 4,5-tetrahydro-1H 2- benzazepi ne-4-acetic acid

(0. 158(9 0.25 mmol) was 10 treated with 4 MHCO in dioxane (3 nL) at RT
for ?'l then the solution was concentrated. ODS chr omat ogr aphy
(grad| ent 5-60% CH err] CNH err] O cExumglle3ing 0. 1% TFA over 1 h),
concentration and | yophi l i zati on gave the title conmpound (0. 117 g,
829 : I\/B(ES) m.e 5284(M+ H) +. Anal Calcd for

d err] H er tiehjirato . 0X0-8 2 £ !&“ KRYBO; H,

4.82; N, 6&;;1 quﬂQ;hyﬁ ﬂ);—_éimSh'et: y&_‘é‘lH 2—benzazé_&ne-6£ $éhic at

Exarrpl g 26
(a) Methy! (£)-3-0x0-8-[3-[N-( 1-oxo—pyndm-Z-y1)-N-(rert—buty1acetyl)ammo]-l-

.—-_1

propyloxy]-2-(4-trifluoromethylbenzyl)-2,3,4,5-tetrahydro- 1 H-2-benzazepine-4-acetate
A solution of terz-butyl acetic acid (0.228 mL, 1.2 mmol) in CH2Cl, (10 mL) was
treated with oxalyl chloride (1 mL, 11.4 mmol), followed by DMF (0.0005 mL, 0.06
mmol). The reaction was stirred at RT for 1.5 h, then was concentrated. The residue was
30  taken up in CH,Cly (5 mL) and was added dropwise to a solution of methyl (+)-3-oxo-8-
[3-(1-oxo-pyridin-2-yl)amino-1-propyloxy}-2-(4-trifluoromethylbenzyl)-2,3,4,5-tetrahydro-
1H-2-benzazepine-4-acetate (0.35 g, 0.6 mmol) and Et3N (0.5 mL, 2.4 mmol) in CH7Cly
(10 mL) After 18 h the solution was washed sequentially with H7O (1 x), 5% NaHCO3 (2
x), HoO (1 x), 5% citric acid (2 x), HoO (1 x) and satd NaCl (1 x). The organic layer was
35  concentrated to give the title compound (0.4 g, 97%): MS (ES) m/e 656.4 (M + H)*.
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Prﬁ_;_ep_ér ation of

() =25 et hylywgg ,Zplg§ [3-[N-(pyridin-2-yl)-N(methy])anino)]- 1PCT/US97118001
propyl oxyl “é ? tetrahydro- 1H 2-benzazepi ne-4-acetic acid 20 (a)
Ve %Eh I .
g [ 3- [ 2-PNMsHE PRI R PR Ry i N feraprassiiamiprl-4-rssnylosyk2y 5.

“&¥ r ahy dr o(4-frifhkoPormeitFibenzyle 2.2 4 Setpirahy deb- HT-2bagzzepine-4-acetate A sol ution of
met hyl ()-8-[3-]

23, 4, 51 et r anydrsop RO Do) QB SRR s, | e (19
m_) was 25 oxo-Sedt¥d 1toew-pm@re-rZr)al)EI\Tﬁmrémt)émm)gmthﬂwmalmvbz-(éhnd

(TVB) [ ekr | Nifrudrdmnitberdy ‘)112'3%5 feaa@aﬁq& z-bemzegme.c;_ﬁc&mp%o} 1G5 g5

dropwi se. The reactlion Wwas_ stirre O[err]C for 30 m nutes, tHen
CH err]1 (OXg-8nB-INH1mxapsidin-2uald-Nytertsbutoxpisarbepsamingd- lopiepydawi2dé at RT for
18 h, then ti@Sorometh 1b&@91§amsze&shydﬁl-imaoesﬁlzqﬁmr DA At cohBind

veoh o errhllofl), gave he ke pupop o 9 o2 Wb (E9) e

()-2 met hyl - 3- ox0-8-[3-[ N-(pyridi n-2-yl)-N(nethyl)am no)] - 1-propyl oxy] -

2, tet d t
the pr dBeauroCar Biathor EIPRR F B BBt iney emypop e fas 0
[ 2- (N- oxopynﬂutybr)uethyl(:mVWB)ﬂa.‘ﬁtetrd]ydrd-IH-rifhnp;alch(ge]-Ll-ssemaslﬁ 3,4, 5-tetrahydro-
(1;"'5 th ?32” b ?IS ﬂ)r?%q 'ﬁf@' P S&r?gfeé hiple 135) %Jagngﬁl%ﬁ uting methyl (£)-3-oxo-

t et r ahydr o-8l [ﬂé’éﬂ‘?aﬁéﬂl Nétezlt-%é%caty amt“ﬁbl‘IPFQPlY(@xhb?rﬁbund (0.7 g, 73% was

pr epar ed: Nﬁ]uoromethflg&ylmﬁg,ﬁﬂ%tr%y@l’d tH-P)bknzazepine-4-acetate

;DC%Q USSﬁ /1 8@65!’3 ethyl (£ }M)) 8- [g-((é ync?ylammo) 1-propyloxy]-3-oxo-2,3,4,5-tetrahydro-1H-2-benzazepine-4-

() 2 Met hy lac@atethe &u@an[el\éo(rpwnddmp%pm’ea Pﬁr(mmdnydy)cam BifrbhatbgRPIBAID-BB%] - 2, 3
ne- R

Nevor di ng (GHGNASY ShRaining 017 BERRAG T nsen B Eniahy ?Y°a€§ﬁt&°ﬂﬁ?wdh%4%y|

() - 2- met hym@pqm-(o OB g, 19%)ME KEDpye £26. anemaw))* MnghSake For ShisHea FaN40s - 1

- | 1 at 2+D t at f th

Dol (Xt g ot B 6 FO63s. Bole2COBNIAILBLBAN 0. | AT D e

et hyl g) 8 pyri arm no) t et rahydr o-
1H 2- benzazepl ne-4-acetate, the crude title conpound was prepared.
Purification by ODS chr onmat ogiEphyle33- 60% CH err ] N H err] O

containing 0.1% TFA over | h), concentration and | yophi l'i zati on gave
the title conmpound: M5 (ES) nie 3984(M+ H)+ Anal Calcdfor 10
' 311 eidi igofutoRyca Amifi

C[err]H[errg;@ﬂg@n_bj;g_

(a) Methyl (¥)-3-ox0-8-[3-[N-(1-oxo-pyridin-2-y})-N-(isobutoxycarbonyl)amino}-1-

propyloxy]-2-(4-trifluoromethylbenzyl)-2,3,4,5-tetrahydro- 1 H-2-benzazepine-4-acetate
According to the procedure of Example 30(c), except substituting isobutyl

chloroformate for the benzoy! chloride, the title compound (0.47 g, 80%) was prepared:
MS (ES) m/e 658.3 (M + H)™*. '

30
(b) Methy! (£)-3-0x0-8-[3-[N-(pyridin-2-yI)-N-(isobutoxycarbonyl)amino]}-1-propyloxy]-
2-(4-trifluoromethylbenzyl)-2,3,4,5-tetrahydro-1H-2-benzazepine-4-acetate

.-', According to the procedure of Example 24(b), except substituting methyl()-3-oxo-

8-[3-[N-(1-oxo-pyridin-2-yl)-N-(isobutoxycarbonyl)amino]-1-propyloxy]-2-(4-

35 trifluoromethylbenzyl)-2,3,4,5-tetrahydro-1H-2-benzazepine-4-acetate for the methyl (£)-3-
ox0-8-{3-[N-(1-oxopyridin-2-yI)-N-(tert-butoxycarbonyl)amino}-1-propyloxy]-2-(4-
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15 Preparation of
()-2-benzyl WO esiH®R f 3- (pyri di n- 2-yl am no) - 1- pr opyl oxyl - 2. 3. £CE/US97/18001
tetrahydro- 1 H 2-benzazepi ne-4-acetic acid (a) Methyl

() - 2-benzyl m?lu@ﬁéﬁmﬂryib%ni}h\}i §4Q&&%9dr@lﬂ' 2bé’ﬂzlzeb§n(:h@fcétate the title compound !

but oxycar bo S-tetrahydro- 1
H 2- bgnzaze@%%g&gg’gf&’legar%oﬁg <§§3y,,1,,e%42 %@Yj ng tg t he procedure of

Exanpl e 24(a), except substituting benzyl brom de for the

Lo L oIS B B s O 5 20
()-2-berzyl &r@umome&y[liéni)m-l Mmt@trahy@royml-hhr(zaupmeﬁmcmmr bonyl yami no] - 1-
25  propyloxy] - Kc&r&ngtétﬁé %@Péﬁqfe%'ffz}%é? 5’3%5‘75 Pédﬂﬁnﬁg%%hﬂﬁﬂﬁp oxo. hyI

According to the procedure ept su
()-2- 8-Fe BY-{pyridingy - 1\spbt.1;qx¥carbonyl)ammo] 1-propyloxy}-2-(4—

- ox0pyr i di nfr@l‘ubftlo}ﬂemz'(ﬁeﬁi)ﬂ)' iﬂyh@wmmenyﬂ 2-88182bine k- ac&aepyl oxy]
2,3,4,5-tetrah %/ zazegl ne-4-acetate_for

th
AR e R S e S ML T T R R S———
1 -propw OXab]eta%- {hé-crudie title compound was prepared. Purification by ODS chromatography (10-80%
{1 e conpobiicR0 et Ba R 0 B Sorktnrug® AR5 SRupEn R5EH8 )8
H+. . confpojind (0-RRA07)! W(@SD%QH 3 (M + H)*. Anal Calcd. for C33H36 F3N30g - 0.25

[N-(pyri di ”g?r%é@@% tefhrsa é"db%@?@oﬂﬂs IR &7 60.78: H, 5.50: N, §28.

pr opyl oxy] hydro-71 eénzazepi ne-4-acetrc¢’acr’'d”’

According to the procedure of Exanple 1 (c) except substituting nethyl
()-2- 15

benzyl - 3- 0x0-8-[ 3-[ N-(pyridin-2-yl) - N— tert but oxycar bonyl )am no] - 1

- propyl oxy] - 2, 3, 4, 5- tetrahydro IFLZ benzazepi ne-4-acetate for the
ethyl ()-8- } [

[:C-grlou_sgw 1MMWM_L_W

propyl oxy] - 3- oxo- 2, 3, 4, 5-t et rahydr o- 1H 2- benzazepi ne- 4-acetate. the title

iO”H)pgunﬂ) (a) Medz;a) (--o 8%‘@@?1% g?){—ﬁ%g v ﬁ-(lﬂfﬁ:?g[ﬁ%ca n)ﬁfi%gcmle 560.3 (M
- pr opy! oxy] prepdoxyl2.3; Heawymr@rlHr%bczzazesne-%emtazepu ne-4-acetic acid

(A;:cgr g" ng Ito t heABéd?&ﬁEthﬁe Pocdds A t? ERardplt #a), @X%&BPIubSiitiEgi bty (K)-8-
enzy

N Coyri i iy R 2 - NSy BAPRsegine fopeetat fos the methyl (-
- pr opyl oxy] hydréky43-6xd-B B 4 Bhydahgdrol 1 HR-Benzazepine-doestarz ;ip tiCeoinpatsd BO gaci d for

1 or opy oy §278 Yo AR AR A S0 1855 S Ve anyer b- 14 2- benzazepi n

e-4-acetic acid, the 10 title conpound (0.014 g, 409% was prepared: M5

(CE[SZar ;”]f &;2@) ‘Méth@l}s s -ﬁxo-jé-gﬁl'(N-(%k&qyrfdﬂ{-z-y g-N—ﬁtegbﬁfo&}Jﬂb%ﬁ%laMxﬁlf L d g;r 114

H 5.32: N prepquxy] 2-(4-trifludromethylbenzyl)-2,3,4 5-tetra.hydro~ll’-l-2 benzazepxne-4-acetaté
According to the procedure of Example 24(a), except substituting methy! (S)-3-

30  oxo-8-[3-[N-(1-oxo-pyridin-2-yl)-N-(tert-butoxycarbonyl)amino]-1-propyloxy}-2,3,4,5-
tetrahydro-1H-2-benzazepine-4-acetate for the methyl-(£)-3-oxo-8-[3-[N-(1-oxo-pyridin-2-
yD)-N-(terz-butoxycarbonyl)amino]-1-propyloxy]-2,3,4,5-tetrahydro-1 H-2-benzazepine-4-
acei-?te, the title compound (2.3 g, 72%) was prepared: MS (ES) m/e 658.2 (M + H)*.
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Exarrpl e 28 Preparation of |
(carb WE@PWI) 3- 0x0-8-[3-(pyridin-2-ylanm no)-1- propyrg% §97/18001

2 3 4. 5-tetrahvdro- 1H 2-benzazepi ne- 4-acetic acid (a) Methyl '

()-2-(tert- but@)xM@éWb@brmeHyﬂN (Byrigir 2 N¥-(feneutoxycarbonyl)aminol-1-propyloxyl-  ~

- 0X0- pyri di n- %‘Mlt)xﬂ%réth@th lbenzyl) -2, 3 4@&9‘5&5@%—WM&%&6@-4—3&tam

- propyl oxyl -2, 3, 4, 5-t et r ahydr o- - benzazepi ne- 4-acetate 20

According to the pr’%f@@’iﬁ‘ﬂ'rgéog‘FPB‘E%FW& of Exapgle 2800 53 60p8 SHbsttrERg ety @ - but vy
bronpacet at e for6-8t[BENA toké-bYidin-Q LMY lelrebutorly cddbagi)abino k- Efmbylbkﬁ-mﬂpound

ﬁ/t]a-t ggl 80%5 txglﬂuoromethﬁ{)gx%?]53354,%%1‘5%%20—fﬁ-%—b%%é’zé%)iéelﬂ-;cet e+for the methyl (13-92

()-2-(tert- butocm—;S€[3¥[N€Im-)obwpyhh§n@-yl3-1\b(xof-8utb@cbﬂNelﬁyp);nmdﬂﬂ -pPopyloxyNe{(4-ert - 25
but oxycar bonyl )lﬁ%r&%ltp%%eéxzﬂ By4 2 é%l.hy%to—l -Q%ut auaur%e\[zg?cﬁtatep_lt,hg élga ﬁ?fgp%'f‘d

H 2- benzazepin rd
Exanpl e 24(b) (&4 gefi%)swisprdpatadi M§ (ESIM64@)1-(M+ Hyt.

(tert-butoxycarbonyl nethyl) 3 0x0-8-[3-[N-( 1 -oxo- pyr|d|n 2-yl)-N-(terr-
but oxycar bonyl ) am no] - | -propyl oxyl -2, 3,4, 5-tet rahYdr 0-

H-2- benzaZépi HE) F)cerod-B- prrldrn~2-yl)rNe£tqvffehwmycv(ryoru )@mo}al{p@pymx)(]—z-(4~

- oxopyri di n- 2- chﬂothétﬁﬁBénzﬂ?&@)ﬁ%‘ﬁ‘@frﬁ}%yd )@m%mazep}ne-ﬁﬁ)cetm acxd

propyl oxy]-2-(4-trifl uorone enz

tetra ro-
H 2- benzazepi ne- 4- LEPEHNE 10 thy @rocedure ot)ﬁ,x[a{néiegé% BEFeEf 5(’%“‘7“2‘“% mettrybShgeoxo-
prepared: M (8E3)Nperidifd-vh)- I@Meﬁt—ﬁd)okycarbonyl)ammép) pdRYIBYY-2-(4-

Lot rahyar oo I BNSRRIRPHE2 22 Bl Brog i bRt e R W R (o™

pr ocedur e 16f Exa-tﬁ]E{B{ENi{ﬁfraﬁm 2yDap{tesbbokydactonyljpmindjHlypropy)iexdI-2-(4-
(tert-but OXYC%RH&'?X:}‘&F%Q%Q} g,;%%o é%g{yﬁ oghig &Pb‘éﬁéﬁgé(f%zd %Je alehirk WRE borpdhgx ycar b

onyl ) am no]

y
H 2- benzazepi f@8 4;@&7@twerefpeqedt;@((5¥)@lecﬁ2§—lshf{e PN

-91 - WO 98/ 14192 '
PCT/ US97/ 18001 i I.di n-2-yl)-N-(tert-butoxycarbonyl)am no]- |
- pr opyl oxy] - 2-@4P3rPrauds ‘%ﬂf!ﬂpﬂ@éﬁmw 1-propyloxy]-2-(4-trifluoromethylbenzyl)-

2 3, 4, 5-t apr alzyrh, &t&@hﬁr@enmmzqﬁmuaeﬁuaadam d, the title conmpound (0.57

( d) ()-2-( cgggg;;nﬁ%éf(ﬁg“g@ ‘fl p’?‘f‘i“&f"ﬁ%‘) Wgﬁﬁiﬁ%s}i?““ HOELFTE

- propyl oxy] - 2 I8 (fyridin-2- yl)-N-(tettemroaymcbonyl)mnhblzl—pmp'ﬁa;zye}-m(nfa- 4-acetic acid

(A)C_C‘Z’f ding to g RERSHANSyIRS 3 BSAIRMS arb- (1Eh- 18R 5 neSHREEL St foPfhe LAY
oxo-8-[3-[N-(pyridin-2-y1)-N-(zert-butoxycarbonyl)amino]- 1-propyloxy}-2-(4-

25  trifluoromethylbenzyl)-2,3,4,5-tetrahydro-1H-2-benzazepine-4-acetic acid, the crude title
compound was prepared. Purification by ODS chromatography (30% CH3CN/H2O
containing 0.1% TFA over 1 h), concentration and lyophilization gave the title (0.657 g, -
72%) compound: [c]p -42° (¢ 1.0, MeOH); MS (ES) m/e 528.1 (M + H)*. Anal. Calcd
for CogHpg F3N304 - 2 CF3CO5H - 3.75 HyO: C, 46.69; H, 4.59; N, 5.10. Found: C,

30 46.47;H,4.58; N, 5.48.
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(car boxynet hyl ) - 3- oxo-8-[ 3-(pyridin-2-ylamno)- 1

- propyl oxy] WO /1%t et r ahydro- 1H 2- benzazepi ne- 4- aBETASE/I8801 t he
ethyl ()-8-[3-(2-pyridylam no)- 1 -propyloxy]-3-o0xo0-2,3,4,5- 10
tetrahydro- 1H 2- benzazepi ne- 4- acet at e, tHx@mpleBhe conpound (0.30 g, 56% wasr
prepared: M5 (ES) me 428.4 (M+ H+. Anal. Calcd for
C[err]H[err]N[err]CIerr] 2 H[err]O C, 57.01; H 6. 3 1 N 9.07. Found: C,
57.27; H, 6.24;P -3 8-(3 idi

Exarrple 29 15 _2-bensa r of ()-2-(4-am nobenzyl) 3 0X0-8-[3- (pyridi
n-2-yl am no) - 1% @Lée&& 2.3.4.5-tetrahydro- 1

H- 2- benzazep ne- 4-acetic acid (a)

Met hyl () - 2- (4- ng 1 %y)ta) -ox%- sltgocp?n&&zw lﬁo)olxﬁoﬁ}lyé){y@-?@ -425-skritydrd fent - 20 .

but oxycar bonyl )am nol- 1- propyl oxy 5-t'etrahydro-

H 2- benzazepi nebelizazepingthacetate According to the procedure of

IZELX?WP:c f 24(a), ; hexcepAchsg ﬂotmbtpr&ﬁd&}e of 1t3xam plei(by; e&gpvswsafuﬁﬁg ﬁeprslsuholtfbeﬁ
-trifluorone oun

was prepar ed: % WQ&## ’)6% ) W repa(r% 1\98 @SA& nife 3844 (M +Q-8

Met hyl () - 2-104- am nobenzyl) 3- 0X0- 8- [ 3- [N-(I 0XO0- pyri di n- 2- yI )-N-(terz-

but oxycar bonyl ) am no] - - propyl oxy] - 2, ta@t r ahydr o-

H 2- benzazepi ne- 4- acet ate ?E/fi'cng]f?gﬁng to the procedure of

Exanpl e 24(b) except substituting nmethyl ()-2- (4-

ni trobenzyl)-3-px §1({n T 3(.(;!9(
- 0X0- pyri di n- 2- ttert-

propyl oxy] - 2, 3, & F AL P azepinest-geefigacid o gt hy|
() - 3- oxo- 8-1s3- 30 [N-(1 -oxopyrldln 2-yl)- N—(tert butoxycarbonyl)am noj -

1 | 2-

L T oy o Bty Sy 84 Birp el AoKO 204 at o, 1 he

title conpound (triflucrori@@hylibénay]]-243H4G-tatabydoo- éﬁ{?ﬁl&dlaz&ﬁnt({ﬁ)etand e 589.3 (M +
+

H) (c) 8- y-3-0%0-2-[4-( X _
()-2- (4-Anm nobenzyl ) T%methgl (g) Fé‘yfrﬂf é?))‘/”r‘? [4 ? mf\?g bg?%yllbzu% 8)% t?:tfatarhggﬂyl ) am
i no] - 35 1 - pl-apphzazgpined-acerptes 04l gr%’ymml) " A2 8263 meol insedeClp

aci d 20 mLﬁfE@@Cdl}aQQdcfeQ dkB@nsQﬁ@&@@dﬁr& 3&1& nE?&BEﬂ%M’oXyc%ﬁﬁ)nylarﬂ?ﬁS)em
substituting nmethyl(

am nopen
1- oxo- pyri di n- 29r9P*)“°?\f~0(1t3§r p-> bH‘E’!?Qf&%F‘S@MW‘)‘gﬁ?W‘?ﬂme 12 108 ‘L‘E 0364 mL). When the
92 additiofi6¥a8 8émigldte Ahe ice bath was removed and the reaction was stirred at RT. After
PCT/ U897/ 18001 ’

h
T o bomr s oni k8 y the soReREYas S8dvzGand; e roguet RATSINSH by fash chrgmarograpy en
- pr opy! oxy] - 3- osilicaZeB(180%-GHl5 it MeOLVCHER) begmaheqnlmmmade(ﬁat g) astatviear

title 2L onpouRdNivk QB MEDMDCNSS sRER -5 HYBH) s (, $HB 730%m( Myt H) +-
7.40 (d, T = 8.2 Hz, 1H), 7.03 (d, T = 9.8 Hz, 1H), 6.70 (m, 1H), 6.30 (s, 1H), 5.23 (m, 3H),
4.95(d, J = 16.4 Hz, 1H), 4.50 (4, ] = 16.4 Hz, 1H), 3.95 (m, 3H), 3.78 (s, 3H), 3.70 (m,
1H), 3.45 (m, 2H), 3.15 - 2.90 (m, 3H), 2.50 (dd, J = 19.2, 5.5 Hz, 1H), 1.95 (m, 2H).

30  b) Methyl (S)-8-(3-amino-1-propyloxy)-3-oxo-2-[4-(trifluoromethyl)benzyl}-2,3,4,5-
tetrahydro-1H-2-benzazepine-4-acetate
To methyl (S)-8- [3-(4-mtrobenzyloxycarbonylammo)- -propyloxy]-3-oxo-2-[4-
. (trifluoromethyl)benzyl]-2,3,4,5-tetrahydro- 1H-2-benzazepine-4-acetate (0.12 g, 0.19
' mmol) in MeOH (2 mL) was added 10% Pd/C (20 mg). The reaction vessel was flushed
35  with hydrogen and then fitted with a hydrogen-filled balloon. After 4.5 h, the hydrogen

was vented and the catalyst was removed by filtration through celite®. Removal of solvent
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5 (d) _
()-2-(4- Am nobenzyl ) - 3-oxo-8-[3- (pyridi n-2-yl -am no) - 1- propyl.aoxy] - 4,5- '
t et rahydr o-wf’wlé-gﬁenzazepi ne-4-acetic acid AcESFé*Sﬁé“’?“B‘ the -
procedure of Exanple 25(a) except substituting ()-2-(4-am nobenzyl)- 3-

0X0- 8- [ 3- ( N- ( pysgave the-tifle goripaving (0% g)las 2 paly geliowomsityea fihisapaterial was used without ‘
1- propyl oxy] - 2, @rferulifltiaRnY ‘5} 2%5. 2nzazepi ne-4-acetic acid for
the ()-3-o0xo0- 8- %—e[r%u(lpyalrhiegi %&BE%)I -eN-B?%g}dtt jSftaoxycar bonyl )am nol - 10

1- propyl oxyl -2-(4-trifluoronethyl benzyl)-2, 3,4, 5-tetrahydro-1H 2-benzazepin
e-4-acetic_aci d) MBfiyl (S)-3-oxb.8I[B EpyeRiilALHahido 2 BrodylofyiZf(anas prepared: M5
(ES) me 475, 4 é?l\ﬁ+ K’?l(t Anal [&}ﬁgd f??ﬂ 4 O%?r,]gﬂﬂ%e[r% Nerr]Jerr] 2
CF3C2H 1.5 H| Wiliyopgmeshylpenzyll-2.3.4,5-setmhydr | HR-ponzazepipgrdracsiite 50 92: H. 4. 78:
N 7.64. 15 A solution of methyl (S)-8-(3-amino-1-propyloxy)-3-ox0-2-[4-  Exanpl e 30

ot ooy oyl - 2- (AT P R R e Pl e 019

H 2- benzazepi nemrhoBcZbiomopyrimidine 2B09 g, (07 nvlaolhyid dilserBepytahydanhife (0.1 mL, 0.98

- oxo- pyri di n- 2- 4| - Br. - 27 Az .

r1 11 Gor omet hy1 BG0 g PR SR eI 80 KCop 18 . e seaction was allowed g sqol o
Accordi ng t¥ t hRT pmrgw@sonsw@ntsﬂe@oam agyelley sgsiduexElaght cheamkstagiaphy pmsjlicregeh(%
()-3- oxomBokftONe| gabe the title compound (42 mg) as a clear oil. MS (ES) mfe 5431 (M +
-oxopyridi n-2-yl 5 N-(tert-butoxycarbonyl) am'nof- | - propyl oxy] - 2-(4-
trifluoromethylBEnzyl)-2, 3,4, 5-tetrahydro- 1H 2-benzazepi ne-4-acetate for
the ()-3-o0x0-8- 25 [3-[N-(pyridin-2-yl)-N(tert-butoxycarbonyl)amno]- 1

- propyl oxy] - 2- (4- - .

trifluoromet hyl BeMsy) Sy 3-oxq-8:3¢ i Sricmhydrppyrimigedayiaming) HarorY'ssdia ¥ aci d,
the title 15 (udftuvponmiylbin9)e,3,06%rahpso-pHepeneatepibs4-aBte 1 e 558.3 (M +
H) +. (b) Met . .

)25 ox0-8- 13- (pyr | dh o8 Syfioecnesionavpacaie on haged ¥k eyl (V3 Gy 1 benzy! )
- 30 2,3, 4, 5- (pprimidinylamino) H-iZofyboxy &2 ¢p{triuarometbybhenzyl]-2,3.4,5-tetrahydro-1H-
Accordi ng to theghr |14 € I vl £ . Slibst LUt i

A Oxg?g&[zgi_‘e 1%!:! ﬁgd)%%}%cew rg)%zs%é:ﬁ% RIS &‘o‘%&c SHPBL LY Edn@&tﬁ?&h e

- propyl oxy] - 2- ((@.ZtmL}, p%}Q%ﬁ@/EﬂQ)@g)z yﬂh;ng}tgn;ezwagshaken under hydrogen (40 psi) for 5 h,
tetr ahy_oltr]I 9-2U2+ 2thBeing ﬁ;cﬁegdﬂavaévatﬁ&{)a?q?%ef&faxféh@aslrf%b%h b hn%u@%w&gh Belldd( 1

- oxopyri di n- 2- ) - ert - but oxycar ponyl ) am - ) )

- pr opyl oxy] - 2- (%Yaf’?ria'i‘%h%frtw"i‘?w BRYs AR %‘“‘% ‘é‘?&?{@%mt?g (5% mg) as a dark residue. This ,

t et r ahydr o- 1H 2wizanabweigiunfurtierguefiedtion. MSEES) mlecss4Z.afiouH)t. (0. 40 g, 88% was
pr epar ed: M5 (ES) mle 542.3 (M + H)+.
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PCT/ US97/ 18001 ¢) (S)-3-Oxo-8-[3-(3,4,5,6-tetrahydropyrimid-2-ylamino)-1-propyloxy]-2-[4-

25  (trifluoromethyl)benzyl]-2,3,4,5-tetrahydro-1H-2-benzazepine-4-acetic acid

C

To the crude methyl (S)-3-oxo-8-[3-(3,4,5,6-tetrahydropyrimid-2-ylamino)-1-
propyloxy]-2-[4-(trifltnoromethyl)benzyl]}-2,3,4,5-tetrahydro- 1H-2-benzazepine-4-acetate
from Example 35d in EtOH (1 mL) was added 1 N NaOH (0.25 mL, 0.25 mmol). After
stirring at RT for 8.5 h, the reaction was quenched by adding 1 N HC1 (0.25 mL, 0.25

30  mmol). Removal of solvent gave a pale yellow solid. Preparative reverse phase HPLC
(Hamilton PRP-1®, 30% CH3CN/H,0 containing 0.1% TFA) gave the title compound
_ (18.1 mg) as a white powder. MS (ES) m/e 533.3 (M + H)*. Anal. Calcd for
";C27H31N4F3O4 -2H70-- 2 CF3COqH: C, 46.74; H, 4.68; N, 7.03. Found: C, 46.34; H,
431; N, 6.82.
> 35
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(c)

Met hyl () - 3- S¥QIBIHME. [ N- (pyri di n-2-yl ) - N-(benzoyl ) ami no) - 1- pr BEFU§XIA08L (4-

trifluoronethyl benzyl)-2,3,4,5-tetrahydro- 1 H 2-benzazepi ne-4-acetate

Benzoyl chloride (0.094 n_, 0.8 mvol) waExaagidedd dr opwi se. to a sol ution of -

met hyl

() 3- oxo- 8-[ 3- ( i di n-2- yl)am no] 1 propyl oxy] 2 (4 trlfluororrethyl benzyl)
5 2,3,4,5- ratiapcf 65)43-0x2-83r(2 et i ni-' and

di i sopr opyl et hy bt di6méRy 1fbeyl)- 22,3,49,5-'@?Bh32d§6-n1Hg:ﬂe‘ﬁ%zla&e[-@%&lw GhQ M) . After
18 h, the solution was concentrate e residue was pur|f| ed by

silica gel c?womatography (1:1 Et CAc/ Hexane) to give the title
conpound (0. 293a)9Meﬁn§«%i) 3l\ﬁofsl¥§)[Nm$x&f}ﬁda X—M-N—ﬁﬁ')el’hil)amﬁag)]-(lcpropyloxy 244

()-3-0xo0-8-[3-] ) benzo m no ropyl oxy]
trifluoromet hyl @%ﬁ%ﬁ"}’et‘}ﬁ bzl’3e‘f$ EN%°')‘§ ZF‘E"’EZ%EHQ% apstinacid - acetl c acid
According to the pr ermlmlﬁg mftheﬁ)radmﬁre oﬂE;(aﬁ)pld%zsqepEchthEwnhﬁhg ﬂ@thyl (£)-3-

ety () 8050 Gl PP B Ao A
2- benzazepi He- 4n'@®eltoabéyﬂ>©mzyb+’2é,‘éﬁ -tepriahy(dre- BH{23beh 2azgpjine-4hadetats foothe (H)-3-0xo0-8-

- propyl oxy] - 3- OESOLNZ(g?nélin-% Dlﬁétreéﬁi“{‘%gé/ ngli%mg%b%@%sﬁgwﬂ 4 acetate, the

crude title conpaoun E S chr omat ogr aphy
(10-80% CH err] @ﬂ}lﬂpé\eﬁh}"@e@d t2edhi- F?@rabydlﬂyafmﬁeow¢pme4r)weue agid airet HGlt salo wasind

| yophi l'i zati on 4 Mistrhded 1 G0RaVREd (hOZee Bhse ud}@g erp(%t%é\gsa%dll (M

in

. Anal. Ca f H F .
CFl e 1] O b7 1] 1% Qa0 Fhe BHOAR Igiee b sepechiad St sigpepitresed (eiveahe il campamnd
5.77. 20 15 (4.1g, 100%): MS (ES) m/e 558.3 (M + H)*. Exanpl e 31

Preparation of
()-3-0x0-8-[3-[N-(pyridin-2-yl)-N(tert-butyl acetyl)am no]-1-propyl oxy]
2- (4-tri 1 uor ont Mpthplehizdrbyo-8 [ BINI(ISextopyridin Ji)eN-nlethlyl-Zmine)i -pavpplony-24dacet i ¢

acid 25 (a) “{'ﬁhﬂ%(xjomgﬁzvklrg?@@ufﬁ?{,? tel J‘L-IH 2- nzafepme-4-acetate
pf

1- oxo- pyri di n-2-y yl'ace
aslph: B(2)etxceptipubstituting methyl (£)-3-

propyl oxy] - 2- (4-t ri fPEFOFdRELP Mgl pecadure

H 2- benzaz ey neod-ERaNAl Eoxopyridin 2 y)-N-(mety R R nigbutyl acetic
acid (0.228 ni, 1}1@9 }?)ixown m e%?%e metl@iﬂ E)] nﬁmg}fllo’mzm treated with
oxal yI chl ori dettfiuopgmetty}bonzyilsidd.>-fepliygigs "'WP("EF ‘Berstic paid fopthganethyl
mmol ). The reacg)- Mammswymﬁ)aaﬁnoﬂ préfyloky p3-8xo-2 B@l5-te@syeRngent r at ed. The

resi due was 30 in and 'se
to a solution o e"‘m%?‘ﬂ“ei E%etaée ﬁ;&ﬁg Epoufd | %%é ?f%gﬁﬁprﬁwm?‘é Iﬁg&eﬁ I“’?%lgf

- propyl oxy] - 2- ((Mi-H)TI uor onet hyl benzyl ) -2, 3, 4, 5-t et rahydr o-

1H 2- benzazgpi ne 4- acetate (0 35 g, 0.6 mml) and Et3N (0.5 nL, 2.4 mmol)
in CI—I[err]C%g nm.). After 18 h the solution was washed
sequential |y W|°c) Wﬂbﬂ(i()‘ﬁ %)0 -8- @Mv@!{l@fﬂ)}N{(mﬂhﬂ)ﬂmm@I-Pm[))émw]l-@-(ﬁ1 X), 5%
citric acid (2 mmormaymzﬁm4saeqa®a;od1mgen4a;epme4 fue0r gani c | ayer was

35 concentrated to |ve t titl f ound g, (h nl e
656.4 (M + H)+. ordmg tot eproce ure of Example 4'(b), except subst1tutmg methyl(x -3-oxog4

8-[3-(N-( 1-oxopyridin-2-y1)-N-(methyl)amino)-1-propyloxy]-2-(4-trifiluoromethylbenzyl)-
30  2,34,5-tetrahydro-1H-2-benzazepine-4-acetate for the methyl (+)-8-[3-[2-(N-

oxopyridyl)amino]-1-propyloxy]-2-methyl-3-ox0-2,3,4,5-tetrahydro-1H-2-benzazepine-4-

acetate, the title compound (0.32 g, 60%) was prepared: MS (ES) m/e 556.2 (M + H)*,

} d) (3)-3-Oxo-8-[3-(N-(pyridin-2-yl)-N-(methyl)amino)-1-propyloxy]-2-[{4-
-35  (trifluoromethyl)benzyl]-2,3,4,5-tetrahydro-1H-2-benzazepine-4-acetic acid
- According to the procedure of Example 4 (c), except substituting methyl(+)-3-oxo-
8-[3-(N-(pyridin-2-y1)-N-(methyl)amino)- 1 -propyloxy]-2-(4-trifluoromethylbenzyl)-
- 100 -
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}.,;3 oxo8[3g 5oyrldn2yl) N-(tert-butyl acetyl) %

-pEOPY| OXy! 3.4,5-tetrahydrq- 12 hspasaepineyt-rerrs doy the "Gthzrl @H‘é W&RyFyépmino)-1-
1H2- benzazepi prypgrorfie-mkyl-3- oxo—2345 tetrah &@mf-ﬂbé\@aiepmémcaa@cm@lume of

Bxanpl e 24(b), exce

- oxo0- pyri di n-2¢ W?ouﬁfa (ﬂgfg tlb%f'tij #mﬁ%ﬁ)nﬂiﬂzplr%??ﬁxyf‘['% ([E"’T-O(fog
trifluor orret hyb@gligoN@O&BBC%GijétH@(hydrﬁiZSlH— 294N 524 e poured: €, éﬁ;éi ate for
the net hyl ox08[3[N-( 1

- oxopyri di n 2 yls)8 IRI-G( ert - but oxycarbonyl)am no]- 1 -propyl oxy)-2-(4-
trifluoronethyl benzyl)-2, 3, 4,5-tetrahydro-1H 2- benzazepi ne-4-acetate, the
title conpound (0.22 g, 56% was w: M5 (ES) me 642.3 (M +

H) +. 10 (c)

()-3-0x0-8-[3-[N-(pyridin-2-yl)-N-(tert- butyl acetyl)am no)-1- propyl oxy) - 2-(
4- trllpm& BER2Yd-3 12 (pIridinD: lok

H-2-benzaz @I ng et | ] )

Exarrplel?) EXeept S ¥ J

8-[ 3- [N-(pyrldln 2- yI) N-(tert butyl acetyl)am no] - 1-propyl oxyI 2-(4-
H)'rf![lﬁgr g?ﬁ;lhyl fﬁ@:‘ﬁi&é %)— -§XO48-§ y(:‘l xgw m-@-y]amuh_) %—propy%o%?]ef'(ff“ Zéflnf’f‘u%%eﬁ;[?) LS
- propyl oxy] - 3- @ﬁdsi;ea’awd&-iléﬂrl&hwemne -4-addtale benzazepi ne- 4- acet at e,
the crude title com%\ﬁrxxfs%nﬂﬁoﬁe%eﬂyu@ém;ge@m;;mws G ol LERLRRIAPNY

(1 0-80% d}err O contai nin h),
Concentr at 1o AP bPEIPRY-Fpsion (. ¢ s iy TH (400 Stpm i TOOE (599 g,

1099 : M5 (ES) i uRde afkoh Mete abiet 2-@Q?j|droxgg;}b arﬁ@as)pﬁﬁcﬁﬁer ﬂIJdlkﬂE t1.6g 69

Flerr] N err er 53. Found: C,
6 \Eg 2 4] |[‘|, 5] 9q6 ni\tgl) @i‘ié@phegﬂpho[sphme] (?8 0g, 69 mmol) After aql sop ds had completely

Exanpl e 32 dissolvddr(e}amiiites)the keaction was cooled to 0 °C in an ice bath and dusopropyl

8’ Ogylo(;)czyIB [ 3- Elﬁd cg%ﬁougater(ré- %m%.bé};é ??%%& @dﬁ&g algz nryl ) .?.gn r@gctlon was allowed to

1H 2- benz aZ@pl w@m’,s]awb{ uodZTaa;ndd/agsxrred(fq)lsmst&pptentrauon and ﬂash chromatography on

() - 3- 0x0- 8- 3- [ %e?%?]ﬁ-fd‘l &/Etbi—&)'ﬁ%&étﬁ?ﬁ&@%fiﬁmg@gi %Wﬁ%aso%d

propyl oxy] - 2- (4- ["uor onet enz
H 2- benzazepi néoam- geeadgitional 5.7 gof Pmduct Cal}\b@:@iﬁﬁﬂ%’dﬂt@)’?lﬁ&g qf thseepyered of

Exanpl e 30(c), sﬁ%ﬁ@%ate‘iidpﬁ&m métabm rba%aa&lio ive a total of28!58 Q6@ Y SR fiRr the

l(3 ES) oyl chior gggrmqpn&) Ms' 55 SRR "z'(% y&rmﬁoﬁo MBS, RSB 5 5509 (ag, 1 =P

(2 ) (3 ?pr |825 3- bls; (.pHz| mmz9 @l IE)N.(8 etp?m mx(;craﬂ bOmyHi7), 3H), 684-6.79 (npsnnﬁlstex%/]
- -tri uoro e e cetate

According to t ﬁghgié?gg‘ﬁ? 18% %iﬁgﬁ&%ﬁ‘?@{“ Eﬁkc@_{ésﬁ%g??ﬁt |}¥} 462&

met hyl () - 3- oxozH) 3.84 (mg1HB 3[5BKY, 3H), 3.40 (dd, 2H), 3.01 (dd, lH) 2.73 (dd, 1H), 270 (dd, 1H),

- 0X0- pyridin-2 rbonyl )am nol - 1 - propyl oxy] 2-(4- 35
trifluoronet hyFbenzyI @ %Q)g%%&éﬂtb:t rahydr o- 1H 2- benzazepi ne- 4-acetate for

the methyl ()- 3- 0X0-8-[3-[N-( 1
o oxopyrl di B0 2- ¥§ Mebhyl (LI 0lME-BXpFAdIR2NAAS) NBdopylbxy R @R BitMbrodhf -

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

To a stirred solution of methyl (S)-3-ox0-8-[3-(1-oxopyridin-2-ylamino)-1-
- propyloxy]-2-(2,2,2-trifluoroethyl)-2,3,4,5-tetrahydro- 1H-2-benzazepine-4-acetate (26.56
" g, 55 mmol) in isopropanol (500 mL) were added 10% palladium on activated carbon (8 g,
35 7.5 mmol, carefully pre-wetted in isopropanol under Argon) and cyclohexene (55.7 mL,
550 mmol). The reaction was then heated to reflux under Argon in an oil bath set at 90 °C .

After 6 h an additional amount of 10% palladium on activated carbon (8 g, 7.5 mmol,
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trifluoronethyl benzyl)-2, 3, 4, 5-tetrahydro- 1H 2- benzazepi ne- 4-acetate, the
title conpouredrefully pre-pgtted iyisoggdnolmdenpirgprirand cycldBeXeBS) S5t el 6552 ngnqIM + H) +.

(c) ()-3-Oxo- végré fudL,JN Aﬁyrrahqwﬁ&.amh !}a&eéeaa%%mxmwmmohgmeg&h and the

1- propyl oxy] - 2- (4- | uor onet h enza/ 5-te
H 2- benzazepifier Bfada"é"ét"Yaéhe&dY‘@ 1:1 MeOH/CHCl3 (4 OABIe)oFrBF ﬁbrafed”"csﬁémﬁ%@dure of

Exanpl e 1 (C)undé¥a€ftim é?!dbﬁetﬂei:&lielm pliBfida\y(flascHadBatography on silica gel (95:5

13- (% (wrichen Gl L sobioicar bonviaaol L prgbil sl - (o

for the ethyl(sifida 8‘70[1\3¢(()H1IDQHCI§Y RAOBZONS (ES) m/e 466.3 (M + Hy*; 1H NMR (400 MHz

the Crude. 1 VESERBTRA AL, Tdblh B PRl ROLERE TR e, ) 68050  aphy

(10- 80% LEDH}. 46 (i}, CRDH 3r(0)JG: bomHlai ), #2304.13 00, R V2(d, 1=H§.5 Hz, 1H),

SS%G“US""“ S YR (A ﬁf@% B G 8 0. 301 (4, R TRAAE ?ﬁ*& er??%[ erel
0.25 CF(F‘éﬂH})GqOe(d#]lﬁ) 1 (QchPHbr] O C, 60.49; H, 5.64; N.
Found: C, 60.78; H 5.50; N, 6.28.
(95 oxo- 8- [y H%%ﬁﬁd%ﬁ—a@;wwzwlww 32 ufuoroetiy} 2345
tz(r)| fl l(JO; orrNEt Mdn%aymzﬂeﬁaﬁpﬁe%tét&fayﬂr 0- 1H 2-benzazepi ne-4-acetic acid
a t . . ‘p .
(S) - 3- 0X0- 8- [ 3 [ NTOr2 B SYPR A ms iyl S Reope &Pt  UPESA IR 1 -
propyl oxyp- 2,(2.22; tﬁﬂumatmhyﬁ.ﬁs s3-tétrdiy @robid 2-herepiapine4-agetete §1 %50 g, 42 mmol) in

Al di t ' ol
(-8 c{;}&gmf’g? %I %‘F%ﬁga{sg#%é%} ERE D il Z{zﬂlléep‘#éndg?g? ot e
for the methyyasgyrglat RT forzhyhhndwe@mdwmogemogsp@g¢,aﬁw,e@tml,zed with

1H 2- benzaze%{l@,u 1 M@a@? mL! Wmﬁiof)l & VMRRH s Echcbhtited #Pnear &Fbss YRS
prepared: M5 (ES) me 500.3 (M t hy

('S) - 3- Ox0- 8- [FHATGVEPLIEion I presipiale: ;)“ theypradugt, Jhe g‘}?)ﬁ‘fﬂé%%"éﬁs esaptest affienbibe | -
gr opy! oxyp- 2-réxﬂmh1hgfghmmy@mﬁtwlramwéa mZne&;aﬂoE metzleahmﬁﬁ@n wid-tRerbenzazepi ne-
acetate

EX Le 24 : t
substituting rﬁ@{l?ﬁy rateté?)f @?a%ﬁvaporg nF i O)ecge o 15%vagtnturat%m1t§ as gl?) excep
- 0X0- pyri di n-vahyre)of Mafet, d"ﬂtbmbmnmm}edanﬂmwyduhm givk thelitlp capyduost ¥16:38,83, 4, 5-
tetrahydro- 1H; t Ryl N( 1
oxoopyri di 5% RENGARE %»Jlﬁ ﬁﬁf‘cﬁ{x—%&ﬁﬂn ‘RE: {;@;niyﬁj %Cl(l)jﬁz% S Qinbiglod
1- pr opyl oxyl TEA K B mamém 1.0 MeOHEMS B imie45.3 (M + H* o FbNMR40Q he
ti E;lee CoRBOUNgHE DMSE-dgy 875 WS 118, £ (RN Mod @) = 928150, 8.8 Wh2ehy) +-

) ) 6.58 (t, 1H), 6.47 (m, 2H), 5.30 (d, J = 16.5 Hz, 1H), 4.27 - 4.13 (m, 2 H), 4.15(d, J = 16.5
Hz, 1H), 4.02 (t, 1H), 3.78 (m, 1H), 3.37 (m, 2H), 3.00 (dd, 1 H), 2.69 (dd, 1H), 2.65 (dd, -
1H), 2.41 (dd, 1H), 1.96 (ddd, 2 H). Anal. Calcd for CoHp4F3N30y: C, 58.53; H, 5.36;

N, 9.31. Found: C, 58.37; H, 5.42; N, 9.20.

30
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(S)i'-;S 0X0-8-[3-[N-(pyridin-2-yl)-N-(tert- butoxycarbonyl)am noj -1

- pr:opyl oxy] - 2-(4-trifluoronethhyEsengleB3- 2, 3,4, 5-tetrahydro- 1
benzazepi ne-4-acetate According to the procedure of
Exgrpl e 24(b), except subst | tut| ng rret hyl (S) 3-

0){0--8-[3-[N—( Preparation pf (@R Y rid: al A YRTOPYIOX

t rr fl uor orret hy y 2- benzazepi ne- 4- acetate for
the net hyl 5()-3- ox08[3[N-( 1

- oxopyri di n- 2- aF{|I\)Iethbl((RFB-TOX@BI[%NS%?EH]HJZ)M]&&]-r-prlapylgi}‘}-gy(h%t}xﬂaox()&hy1)-
trifluoronethy Eg g/ 2 t et rahxdr 0- H 2- benzazepi ne-4- acetate, the
title conpoundh3:4>-tetr ld“i'lg' -begBAzeRinSs

BfPared: MS (ES) me 642.1 (M + H)+.
10 (d) A solution of 2-[(3-hydroxy-1 -propyl)ammo]pyr1d1ne—N-ox1de (0.33 g, 2 mmole)

(S)-3-oxo-8-[3 n[l gl_e(l'@}lazogxcarboxy)/atg (Ol}!_rgf. elrmmof"l} in aXﬁyadrro MI} ?IerB]\f/a]é-aQée%pyl oxy]

-2-(4-
trifl uorordt hyldydydsopyvis2 1Ba sbjulion ef methyldRp-8-byHidxr3vza24pR2arifluaogbyl aci d
(557501 e e ol eale LA g p Al
- propyl oxy] - 2- (P485g, 26 mmole) in anhydrous C 2Clp (10 mL) at RT After 17 hr, the reaction was

trifluor glrret hydohasEtkd - Sich &rsrﬂécagaéanq (Sadih 0 SRNIRMRIDEH{CR gl T O

0Xx0- 8-[ 3- [N-(M?lcﬂmﬁwﬂd)@?5&8@%%%&%&’3&%/‘85%%@5))'%@14%? M"ﬂf)b*pyl oxy] - 2- (4- |
trifluoromnsthyl benzyl) - ,4,5-tetrahydro- 1H 2-benzazepi ne-4-acetate, the

E;; e conpoung, et (ﬁ?—i%-%xg-ii-[§j(8;9rid¥1\€£ylgrrﬁ?r}%?-rl-%%py%?y](—E@,Z,gjmﬂu%?o%thyl)( M+ H+.

(S)-3-0xo-8-] %i,ﬂﬁﬁétdhydra-iw-z-hnmkmpméA-pcamyI oxy] 2-(4-trifluoronethyl benzyl
)- 20 2,3 ,4,5-te ﬁp pAzv4T9] (of° -
According to the pr‘%?:nisgur g?glft‘hggk Qég Z? oQgE‘P dﬁcze l%rgi"gfi 9mﬁéloxy} 2
(S) - 3- oxo- 8- (322 2-tr1ﬂuorpwh)(1b¥/Bﬁdrtntr@yWO)lfl\ﬂ-ﬁlcmz&pb\qtm@m(%éﬁg,l 0 amimals).-
1- propyl oxyg] - ?clyéléhexene (0.75 mL, 7 mmole), 10% Pd/C (88 mf 0.07 mmole), and 1sopropanol (9 mL),
trifluoronethylbenz 2 3,4, 5-tetrahydr enzazeplne- 4-acetic acid
for the ()-3- was heated fo reflux under argon. After 18 hr addmonal 10% Pd/C (36 mg, 0.03 mmole)
c2>>é 0- 8- _3f I[ N- ( piné & cnreizemé 10.73NmL ‘Bﬁxhrol%wv@?é)éﬁa%ibmﬁfl' B@mbme]reabn@mmﬂoaﬁue]reo? (4-
trifluora tetr I.0 enza acetic
acid, the cr udg'%l’$ ‘fe t"'%z tnd thﬁg% HaW%s %]P%? Mar ?‘f‘\c‘é'g{%}‘%'hl
chr omat ogr ap hyyell30 %4l CSiﬂM ge]l Eidoinfitegmphy (1%-5% MeOH mlcﬁzﬁgz)(gaw/ﬂma'ﬁm mnqmuﬂd h),
concentra i Eﬁ;gg, 729%
-conpound: Ta] [(gra{r%l]g - ?@qf @9}%&39%%? (’é§§’ 5§1}/I(+Olg 8. 1 ( M+ H)+. Anal.
Cal cd for (Jerr]Herr] Flerr]Nerr]Jerr] 2 CF[err]CJerr]H 3.75
H20: C, 46. 69:¢) Kir)-4-03d:8-P-(pyrichio-y TR 1-Sropybbky1-248 2 2 frifttbrodthy32,3 5. 5. 48.
tetrahydro-1H-2-benzazepine-4-acetic acid
LiOH - HpO (25 mg, 0.6 mmole) was added to a solution of methy! (R)-8-[3-(2-
30  pyridylamino)-1-propyloxy]-3-oxo-2-(2,2,2-trifluoroethyl)-2,3,4,5-tetrahydro-1H-2-
benzazepine-4-acetate (0.25 g, 0.54 mmole) in THF (5 mL) and H'ZO (2 mL) at RT. After
18 hr, the reaction was concentrated to dryness and the residue was dissolved.in HoO (4

mL). The solution was carefully brought to pH =4 with 3.0 N HCl. The precipitate was
collected and dried in high vacuum at 40 - 45 °C to afford the title compound (0.15 g, 62%)

35. asan off-white solid: MS (ES) m/e 452.1 (M + H)*. Anal. Calcd for CpoHpqF3N304 -
0.5 HyO: C,57.38; H,5.47; N, 9.12. Found: C, 57.72; H, 5.24; N, 8.92.
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Prepar ation of nmethyl

() - 3-0x0-8-[ 3- (pyridin-2-yl am no) - 1- priEsaypied?d] - 2, 3, 4. 5-t et r ahydr o- 1
H 2- benzazepi ne-4-acetate 5 (a) Methyl

()- 3ox08[3(pyr|d|n 28yIamno- -proyloxy 2345tetrah dro-1H 2-
benzazepi ne- /Prepgratignof (S 4 L LIp ORGP e Exanpl e
1(b), except wwmﬁm&hanol the title

conpound (é) 35 g, 769% was prepared: M5 (ES) me 384.4 (M+ H+. 10
Exanpl e 35 Preparati on of
(S) - 3- ox0- 8- [ B Meth4l 5)—8-{34{4—&3@&l-opgpyhdheﬂ-)aaryinam-pm)aylazxygﬁeqamlm;ﬂ,z-2- [ 4-

(1t5r| fluor orre}\/gﬁu})ﬁl%gt% I2I3 £s. ?étr“hy%rc}-?é Lahydr %inlel_—k_gc-eg%nzazepi ne-4-acetic acid

(S)-8-[3- (4 ni t robérszgutlmxyf(.‘?ai(bebmﬁi-n@)ﬂyllanpmiﬁylh@h)ﬂpy@ir@xbozidé .60 g,
(trifluoromet Byl RanZN% lijethyParbdiarb &l IR WS L, 3% hbrePRNA AR e, ¢1AGst at e

To net hyl
(S)-8- hzdl‘bx ymb) wabaddeqd dropyisg pYeq riania thy solusion 2§ mpthy! (8)-2-hydret-3-a¥7d o-
1H 2- benzazep{zrm fifffo el B-2( T4, ety do-3B-2008RLake it AR 0@043. DmmBlep0 MMOI )

'e,n( SH L.G[ ; L&Li@ﬂr tBR%FE&IPb%%’S}‘P%ZQ 93&)3 6 me?? in anﬂbfﬁalgkﬁ%% 1 Eﬁ f%s)sow 'Agffr ﬂ{m )

and FII et hyl ﬁzmdttﬁaéab@my\lv&toem(eetrﬁ&dr&hcdacge&&rma)togra&y:(grﬁmt 1%- 5% addi ti on was
conp ete, the Ve an S .
o oo e e T S aRGe s £70 ok SR el S i e, |

flash chrtﬁmt@ﬁh@hyﬁ)ﬁ silica gel (100% CHCl[err] to 5%
MeOH/ CHCl [err]) to give the title conmpound (0.12 g) as a clear 25 roil.
[err]H NVR (400 MHz, CDCl[err]) [err] 8.18 (d, J = 7.65 (m

1H), 7.50 (m bBMethy] (8)-8-[3%4- mtl(y&p,yngmﬁ-ga@mpkl-p@pyloxy;] 3@(3(0(2(1(2 22-- 9.8 Hz,

i::i)') ’ 2 gg E(T trﬂfﬁbmit%yﬁg A 45- telr'éﬁydro'ilﬁ@ lfcfﬁazﬁﬂe»macetate 4.95 (d, J = 16.4 Hz,
1H) , 3.45 (m 2H), Jnixgire ofznqgl%yl %8 Fé&-meéhy -oe(awnﬁgx—?iyli@%) l-gr@yp%ﬁ-%m ,
1.95 (m 20). oxo-3(2,2 Zh)ﬂd%dehwl)-mﬁ 5-80t(a8y<hmlH%beﬁzazepnne-&acetate (0.45g,0.9

E 2{ ?g%lyg)r(g) 1#“5“’33 ,nczglg te{xlel 4% OFE éﬁe)) WFX/'C] (O% ;0 #8 gxmo alnd isopropanol
(S)-8-[3-(4- n(ﬁmbmnmammaﬂmmyltramgqnomn [ fopaddisiogd] 1g%m 0.720.18

(trifluoromnet t n [

(012 g, 0. 1o ole) SEYclonbrer (b7 1 AN it ke 8560 R AREN B

reaction vess bq»t-fmgadﬁlprggghezghtg@ and\the filtes pert wesarashadvithoh EfQAG &?n\?ﬁ“ffﬁ“’&

hydrogen-$5 | | pet f3R1ibwei. siitd g chromatdgraphya 1 Byt HEOM in CH;Cly) gave the title
compound (0.32g, 74%) as a white foam: MS (ES) m/e 480.2 (M + H)*.

c) (S)-8-[3-(4-Methylpyridiﬁ-Z-ylamino)-l-propyloxy]—3-oxo-2-(2,2,2-triﬂuoroethyl)-
2,3,4,5-tetrahydro-1H-2-benzazepine-4-acetic acid

30 LiOH - H7O (33 mg, 0.79 mmole) was added to a solution of methyl (S)-8-[3-(4-
methylpyridin-2-ylamino)-1-propyloxy]-3-oxo-2-(2,2,2-trifluoroethyl)-2,3,4,5-tetrahydro-
1H-2-benzazepine-4-acetate (0.32 g, 0.67 mmole) in THF (5 mL) and H7O (2 mL) at RT.
"After 18 hr, the reaction was concentrated to dryness and the residue was dissolved in HO
&4 mL). The solution was extracted with ethyl acetate, then was carefully brought to pH = 5

35. with 3.0 N HCL. The precipitate was collected and dried in high vacuum at 40 - 45 °C to
afford the title compound (0.22 g, 71%) as an off-white solid: MS (ES) m/e 466.1 (M +
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was:vented and the catal yst was renoved by filtration through celite. .
“Renpval of wapésyrmé2 ' PCT/US97/1800t 98 -.
0498/ 14192 :

' /[ US97/ 18001+ i Kl e CEYO [ g . el l ow,
&i due. Thi . Anal. Calcd 88\ GalibfFaNabCOYTRMNS 65 N Mt )Fﬁﬁ'ﬂ' F.gor el | 2
#S) me 465.B5%M 8.7B) +. c) Met hyl

“'S) - 3- 0x0- 8-[ 3- (pyri m di n-2-yl am no) - 1- pr opyl oxy] - 2-[ 4- 5
~{trifluoronethyl)benzyl]-2,3,4,5-tetrahydro- 1 H 2-benzazepi ne-4-acetate

A sol ution of nethyl (S)-8-(3-anino- lilr#%lﬁli‘gxy) - 3- 0X0- 2- [ 4-
(trifluorarethyl)benzyl]-2,3,4,5-tetrahydro-1H 2- benzazepi ne-4-acetate
(0.09 g, 0.1 om of | lé| - b i m.dine, (0,09 0. ml ) and

di i sopropyl et SHOR S ; = ) was heat ed
at 80 [err] C gifinorb&@hii)-2 BleS-reeshytiioorH-0bsnzardpinsetadetic aupdb| t o 10 RT and
was concentrated to give a yellow residue. Flash chromatography on silica
gel (2% MeOH Et OAc) gave the title conpound (42 ng) as a clear oil.
M5 (ES) m e S:3MethyNS)-8-[2-[6-(methylgmino)pyridin-2-yi}-1-ethoydBiogp-2-(2,2,2-

(5)-3- oxord- [@msémék@%.@:ahgﬁ- RNy b Itk Aachinkl ARnR) - 1- propyl oxy] - 2- [ 4-

15 (trifluoroneth ehzyl ) -2, , o-tetrahydro-1H 2- benzazepi ne-4-acetate
A Parr hydr ogenat i derozdhingioate methadof Example 7@ excepetupsiituting p-(medhylsmgno)-3-

(pyrim di n- 2- ywagieth@nol fdr the 2-[(3-hydroxy-1-prolpjrl)amino]iyridine-N—oxide, and substituting

-propyl oxy]-2-[4-(trifl uor yl ) benz -2,,3 - t.et dro- 1H
2- benzazepi ne(sgrféﬁé’é‘?’é ‘é“’("ﬁ%%&'tﬁhb‘g"ﬁgﬁj '?’5’4 ."‘&Eﬁgﬂf’“’a@% ENZ3EEPIe2 i)
concentr at ed ddelate for the (R)-8-Byddoxyild)oxod(2, 2 DsfRdicethy D2, I3-tetriy@rovi Bi2ur € Was

hak hyd i).f h h d
e B ) SRR et Melice Bhmponlht was BRparkd ik el VS s Vot ©

Evapor ati on o466t sé)vents gave the crude title conpound (52 ng) as a dark
residue. This was used without further purification. M5 (ES) nle
547.2 (M + H) +. e&l_ o ]
(S) - 3-- Ox0- 8- [ B- (38424 6-€Mebyiaamingiy 6 dipr2-vh-drethoyy P o3 (242, pirdprassyl)- 2- [ 4-
25 (trifl u01,9,&3&&%%@.%&4&_&-&&“%%5:&&tcra@mvdr o- 1

e [

H 2- benzazepi ne- 4-acefi,c acjd To the crude I
(S)- 3 x| 5 ( 3, et GbgbAg FrrAPlg 33y exgpprpedating meiyl (-8-2-16-
gl)lr_LC)gylboxy] - 2-(_[n*{htl'(ylélla’xﬁif\d))pjiﬁdikmyl]w-éthﬁdfy1&-340}(6—27(3,2%452g@'bqitﬁjh)‘ﬁB,@;S-tetrahydro-

- benzazepj,ne-4- acet at r in Et was.
haded 1 n e eRRHE acsiat for the o] (RSVEL G piEoetodt (oo s aE™s o
h, the react i@ h2srifipnoecedtydel, 14, S-ttebyriyo-1HN -biBazefin@ B-apdtate, ObeABle co®@oundmol ) .
Renoval of so i ) . j se phase HPLC
(Ham It on PRP‘L%S[E‘%%%Z%% 3369/6“%%‘9 %/W%ﬁ?i%zc@?}?gﬁﬁ %%ﬁ'?a% FA) lOave t he
Lithe conoun@aFagFaNa0 07 HagF: $:94 HohidN. dcii Foundus., 668%: Hsd9eNa. 3 (M +
H +. Anal. Caggsl for Clerr]Herr]Nerr]Flerr]Qerr] 2 Herr]O 2
CFlerr]CJerr]|H C, 46.74; H 4.68; N, 7.03. Found: C, 46.34; H,

Example 41
30
tetrahydro-1H-2-benzazepine-4-acetic acid
351) Methy! (8)-3-0x0-8-[3-(1-oxopyridin-2-ylamino)- 1-propyloxy]-2-(2-phenylethyl)-
2,3,4,5-tetrahydro- 1H-2-benzazepine-4-acetate
35 A solution of 2-[(3-hydroxy-1-propyl)amino]pyridine-N-oxide (336 mg, 2.0

mmole) and diethyl azodicarboxylate (0.3 mL, 2.0 mmole) in anhydrous DMF (10 mL) was
added to a solution of methy! (S)-8-hydroxy-3-oxo-2-(2-phenylethyl)-2,3,4,5-tetrahydro-
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4.31; N, 6.82. 35 ' -99
WO %60 28114922 PCT/US97/18001

PCT/ WS97/ 18001 ' Exanpl e 36

Prepar ati on 0fH-2-benzazepine-4-acetate (350 mg, 1.0 mmole) and triphenylphosphine (525 mg, 2.0

8 r|3f IO)ljgr gmre? ﬂ%ﬂ%gﬁﬁﬁm‘fﬁﬁﬁ@%Qﬂgﬁy&#%n%@ﬁéheb@%%gé’g%ece g%%ét ic acid

5 a) MElkathydilida)gelhoonantéprdpBy [drhdiecht: EtOAc (500 mL) then 5% MeOH/CHCl3) gave

(£ vor omed R B R dh e faimloft APSTRR M TERmie SUOMBD". ot i

According %o the procedure of Exanple 25 (a), except substituting nethyl

()-3- efiyl -[3|\$x(> 8 3-(pyridin-2-ylamino)- l-propylox -2-(2-phenylethyl)- 23 45—
- oxopyri di n- 2 y l%— tert-bu char gny amnoJ - propy oxyf
trifl uoromet higlr 22{33325!4‘3?31%"6%3&FWdr o- 1 H-2 benzazepi ne- 4- acet ate for

the ()-3-oxo- 8- A mmtuEé“:of[n%tl{yﬂWS)l%Jda L3V JoxdpyidRr1-ylitroX Y HAiphRRYIL2-g o] -

Oy Oy | ity A towabydios H-2hoaaepiTe- oS iE S e RSB ¢ aci o

the HO s@pt h‘ﬁ!‘ohexene 0.6 ﬁﬂ.,e&&hﬁldnle)Tm%?PdTEt(EZ g, 0.58a8mole)) ukt Z-pﬂbpirml theL¥ r ee
base by partiti

| ayer was sepgf’sa @gé%ﬁht%’bmdémfﬁ%{’r é%[éf 81 tge mfxr?ure waﬂcgfg%reé throuég afémc( 4.1
g, 100%: M5 ¢(dHB® rtHedil&BBadS\m(sMashdd)mth hot 1 1 MeOH/GHCl3 (200 mL), and the filtrate

0 )5 e A Ay O oo oo 012

H 2- benzazepi sreoutl Bask sili t:?egel chromatography (50% H%’(S’b’épmaﬁ‘% gavsdheditiscampound 3¢
Exanpl e 2@s5 (ajn omaproaﬁubﬁﬂngLﬁs%)QM@(EbyﬁVe(o)ssw+12ﬁ 0x0- 8- [ 3- (N ( |
-oxopyridin-2-yl)-N(methyl)amno)]- 1 -propyloxy]-2-[4-
(trifluoronethyl)benzyl]-2,3,4,5-tetrahydro-1H 2- benzazepi ne-4-acetic acid
for the methyt) (S)-3-Oxo-8-[3-(pyridin-2-ylamino)-1-propyloxy]-2-(2-phenylethyl)-2,3,4,5-tetrahydro-

()- 8[3[2(N— apyr i d 1 propyl oxy} - 3- oxo- 2, 3, 4, 5-t et rahydr o- 1H 2-
benzazepi ne- 4 Oé)%fagel}i?%ga?etxf]f’e&corrpound (3.0 g, 9499 was prepared: M5
(ES) me 572.3 1.0 N LiG#H|0:3 mR3).3 mmole) wag added to a solution of methyl (S)-3-ox0-8-[3-

Met hyl 4-
(1111 uor ok ngpLens PO OB A L 2 S e
According to tHaeetsse 538 enes 820 mnpleipTHE 4.3 1)) anshiHalhtl 2 Or'Gt iThgmixture

net hyl () - 3- 0XQas allowed to warm to RT over 18 hr. The mlxture was washed with Et 0(2x5mL
8-[3-(N-(1-oxgpyridin-2-yl)-N(methyl)am ng)-1-prop on ]él"g %{Aé trlfluoronet

hyl benzyl ) - 3#en a mldyacuug Vasiapplied 4o mpre ?ﬂﬂ% 2%%2@5? 2USIRYeT ¢ e
met hyl () - 8- [ daf paséeliithrough a 0.45040 ]A)tfoﬂiiy Fi}te{ihavas carefully acidified to pH 6 using

| - propyl oxy] - et rah o-1H 2- he i -
acet at e, ﬁ: f?%ﬁbﬂ%%aﬁ& '%Oﬁ@f rec'p":» I \E/(\fgfwe& waszheg(yjﬁ él\i/_é%j)é%fdr{r’%i 556. 2
(M + H)+. under vacuum at 50 °C to give the title compound as a whxte solid (62 mg, 48%): MS (ES)
m/e 474 (M + H)*. Anal. Caled for CogH31N304 - 0.75 H20: C, 69.05; H, 6.75; N, 8.63. -
Found: C, 69.05; H, 6.66; N, 8.55.
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d ()-3-O0xo0-8-[3-(N-(pyridin-2-yl)- N-(rrethyl)am' no) - 1- propyl oxy] -2-[4- 35
(trifluorongigvglypenzyl]-2, 3, 4, 5-tetrahydro-1 H 2-benzazepi ”?c‘}n%@?/ido& aci d

According to the procedure of Exanple 4 (c¢), except substituting
met hyl () - 3- oxo- 8-[3-(N-(pyridin-2- Xul) N-(rrethyl)am' no)- 1
-propyl oxy]-2-(4-trifluoronethyl benzyl

- 100- WD 98/ 14192

PCT/ US97/ 1800
the nethyl ()-8

propyl oxy] - 2- 234 -1 P ehzizepi abstidracid 1 H- 2- benzazepi ne- 4- acet at e,
the title 4 corrpound (0.02 g, 15% was prepared: M5 (ES) me 542.1 (M

+
H +. Anal. Calcd for err]Herr]Nerr]derr] Flerr] CFlerr]CJerr]H
Herr]O C 53 2dethyd (Sy3-gx{6-(methylaprino)puidin2-yQetheey ] 350x013-(2-phenyledhyd)s?,3,15-
6. 14. tetrah dro-lH-2 benzachme-4-acetate Exanpl e 37

Preparation of (S)-3-o0xo0-8-[3-(pyridin- Zgi
1- propy! oxy] - 2- ( 2. ?1E°P'PP¥1I3M“6&OHX}F‘P@§ 15, @“QCBW%Séﬂﬁ’e&H?GF@UﬂOH of (S)-
iH 2- benzazeplzsu@déoxgcﬁéxocz@:plﬁnylemyl) -2,3,42-tetyiifyay- 1I§-§¥b|3§m teﬁt Jlic)éra(e (350
oxopyri m no ri or oe

2, 3, 4p% tgp I’W%Il mT°@ E%Bﬁﬁ‘fgg‘éﬁgéé’bﬂgﬂég?ﬂ éz mg, 1.5 mmole), %dTo a stirred
i ﬂ gt L on of metiphehylpiBspiind (363 mgyt.2 mnmild)\h arlaryoqoos YHB(Q:ELWB gahyg:ilé ﬁrxélﬂpg

- henzazepi mol) in dr . and dr
DVF (200 pw@?nf?o&dﬁég}ag? %I%T \%"/éarr Zigﬁ‘aﬁﬁwﬁg?ﬁ?%gfﬁ%x@ﬁh%ﬁ&‘i?a i NO) pyr i d?/ne
N- oxi de (11. 6 chton@@graphy (50m0&nmnt$)lfpﬂm¢;l lbplacegohd flash(sili8a gelg, 69 nmol ).
After all sol 'cﬂx%nﬂ %HWS% @tbﬁc/}%xanﬁs)%%?tgé M&éjco(ngggrlxc{gﬂ%h?t%}caﬂ &?0 Fn%aCt ion

was cooled_ to g In an I ce I1SO
azodi car bdRy| &t @) B EShw/e 468 MoH)™ was added via syringe. The reaction was
all owed to 20 WarmslovaytoRTand was stirred for 18 h. Concentration

and flash chr el (8:2:1 CHA [ Et QAc/ Et OH)
gave the titl g’ﬁ@ﬁ%&% E%&feég"l%“@” T ’%2 i]§8'3"3§63| -9%9-2- (2‘Phe“3f'65¥d 2Af3addi ti onal
5.73 g of produmhydraslHiBbahtrpined-abyticragidycl i ng of the recovered
starting materi al fr oV act i veatota (96%
of the title c@n%%m 0 lfg) lg)n‘ﬁgfd d R/ solfon °f["5fhryf&)1%ﬁ%q?’400
MHz, DMVBSO26[ emithypmino)pysidDR-yijithox}3-250-2-(BpRenylbth3 I3, 4, Sedrahylir@OH(A , 1H) ,
7. 18 (t, 1H), , 4 o~ (T,
IH), 5. .32 (d. bbuepi rg%gceﬁte%ﬁﬂ% 03 ot ’? (él)% i ap @(28 bgtbpocc, §
1|_|) 4.02 ( t , and the reagqq)n wag, aggfwn(dnep st;_xH}: RT3°o5t§ hrs Theppjxturg wapwashed wglp-[ﬁtZOgZO j_
(2 | H) Z)& S(Ar/gg)hthéd‘ﬁ mild vzcﬂuﬁ\dﬂs a d to remove x%sx@l?al Gl%gmc bdidents? THE ac‘dégxg;
1- pr Opyl Oxy] %“YE@% pgss&:? l‘r?q_ggta 4%;"4%:' )Qt(.r%cyhsf( %lter then was care ]ly acidified to pH 6
using 10% HCl in HpO at 0 °C. The precipitate was collected, washed with HyO, and dried
under vacuum at 50 °C to give the title compound (134 mg, 55%) as a white solid: MS _
(ES) m/e 474 (M + H)*. Anal. Calcd for CogH31N304 - 0.75 HyO: C, 69.05; H, 6.73; N,
8.63. Found: C, 69.23; H, 6.59; N, 8.55.
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2,3,4,5-tetrahydro- 1H 2-benzazepi ne-4-acetate To a stirred
sol ution of Wﬁe?ﬂﬁwﬂ( S)-3-0x0-8-[3-(1 -oxopyridi n-2-yl ani no) - PET/USS7/18001

propyl oxy]-2-(2,2,2-trifluoroethyl)-2,3,4,5-tetrahydro-1H 2-benzazepi ne-4-a .
cetate (26.56 g, 55 mmol) in isom_;@@gg_q_tg (500 nL) were added 10% v
pal | adi um on activated carbon (8 g, 35 7.5 mol, carefully pre-wetted in

i sopropanol under Argon) and cycl ohexene (55 7 M., 550 nmmol ). The
reacti on was tPepariteniof 64 1hes f digdry) i3oxpet-f4-set at 90 C
After 6 h an agdi &c&_hceagggdcar bon (8 g,

7.5 mol , - 101 - WO
08/ 14192 35 '

PCT/ US97/ 18001? Met#zl (Sggggf[dj r+e)(hy@;ngn&6%\eﬁg2_yg ﬁg&x;),@%;agb gnder Argon) and

cycl ohexene (5 ter an additional 18 h

the reaction wiaflyasemethyloeszyl:- 2t3ff’r Disgmhyder- i -2 hepsapepingrtragetaie filter pad
was washed with 1: 17dkediRGE memyl (Si-éﬂ?dxﬂ@ 3-01'&1@—[1 l(thhﬁ&bﬁetﬂﬂ%eﬁ%@m r5at ed

d dt d f
gol (o5 55 ietmoResl ey e ot (R8N0 44 BraR AR ( LopatigmaRog ac
a white stickyinfCHyQl, QL) was addedsisbiuten of Bk miio) CHGiridelethhyol B.10g, 988 M5

EE(?) 1TT1H;9 4?632 H\/b aﬂ!{gileth;}{a c}ax?o e (gptlzmii_/l‘z_(% Wol)gwﬁlﬂ%]gféirg % 7.94

1H), 6. 46 (m T, tie sBlvert aas rbmvémmﬁeﬂ-dzducid—pr;assarezBadialjcaro(rrmtogz-iﬂ)\y omlsilica (d J

;H)lf5 g (I;i (dd, geiﬁﬁmmz"lé}% ?ﬂga?@c‘%ggig%fﬁgﬁ 63 %Qﬁﬁ'{‘g’@‘a ’ﬁ?‘@ ij 96

(ddd, 2H). the title ggmpound together with unreacted methy! (S)-8-hydroxy- 3-0x0-2-[4-'
g SL g Oxo- B [ 3@1(1@)6&&&5&1)%3&% 81219003 -telra R R Y1 9Behzage fire-& acktatd. Ifﬂlmat%ﬁ byt ) -2,
- r O_

-benzazepi ne-4-acetic acid To a
stirred sol uti @Hggfpqufq.m radial chromatograpl? on silica gel (6 mm plate, 50% EtOAc/hexanes)

(S) - 3- 0x0- 8- [ 3ro(gverthetitie-cAmpbimdi(M ) g)las AlcRPYIID XM (BS) nd®542.3 M + H)*.
(2,2,2-trifluoroethyl)-2,3,4,5-tetrahydro- 1H 2- benzazepi ne-4-acetate (19:50

g, 42 mol) in di oxane (150 nL) was added aqueous 1 N NaOH (75 nL, 75
mrol ). The cl oe)d{B)Belad6i(Mnthylamino)preidin<t y1}- 1 -ethoxt]-3FRkof Jof4-(Briftuorankethy Dbéney!)-
resul ting t d with aqueous 1 N HC
(75 m, 7 ”D?,?Q%_‘[}Eéahz@oliiﬂ ?Een%p@%u@g Crag?ed to near dryness b

rotary evaporation Toapaletionsf mathel Eh8-(2-He(mpatiydamino)pyridin-3wHel-¢thexaiB-oners-
decant ed of f a['l%rlfhﬁr&&thyl)f)ﬁﬂ'ﬂ!-ﬁ -Qﬂmrﬁﬁkﬂgem&ﬁrﬁm—&‘é@{e\(@ g2 i gm 22

nmet hanol . The cl e
Cvaparati on - TRESDan B GO addead N Meot @ SERTS ARer 3 AT atRT, the ik o e, e
of water, fil tsbll‘&dt wandertlsved dndenftdiiced prossbine fo@ivgiawehite Residuk.t Tifis eandgissdved (n16. 38

S err) oty b P ol e PR oot LR M KBt R s 5 (.

1.0, MeOH); NBwisES)leagdand Bedunfév vacudmup giverthe titheNvRpguh0 (2825mg) Mﬂz»yhne

gl\/gtl'} <(1|[ er r2 1) [&5&] [065)92%6490 o% l'}%(OHg %(xésﬁ]wezi{%% @Z ﬁﬂ? ((jﬂnehlJciaTcldgf é o

4.27 - 4. 13 (n{lz@zafsszM)f(HzOJCa&lf@, H,5.45; N, 783, Faysyl; C46260; H 5354, 3. 78’

(m 1H, 3.37 1#. 2H, 3.00 (dd, 1 H, 2.69 (dd, 1H, 2.65 (dd, 1H),
2.41 (dd, iH), 1.96 (ddd, 2 H. Anal. Calcd for
"(err]Hert]Flerr]Nerr]Jerr]: C, 58.53; H 5.36; N, 9.31. Found: C,
58.37; H 5.42; N, 9.20. 30 Example 44

* Parenteral Dosage Unit Composition

35 A preparation which contains 20 mg of the compound of Example 1 as a sterile dry
powder is prepared as follows: 20 mg of the compound is dissolved in 15 mL of distilled

water. The solution is filtered under sterile conditions into a 25 mL multi-dose ampoule
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-102- WD 98/ 14192

PCT/ US97/ 183¢2198/14192 POTUSPH1E003 8
Preparation of

(R) - 3- 0x0- 8- [ 3arddyephdlizad. 2Thel powiderd} retornstiwped|byagdition (f20mI2eft5% fdxtrosedetwater ) -
2.3.4.5-tetrah

(R) -3 0x0- 8- [ 3%\)@)_{’8!'( g%%n@ﬁ@%ﬁ&ﬁ’u%la% 1@&%& Or}?écaogage% thereby de@mﬁ@& Q)V he
- propyl oxy] - 2- (nzectzormqhﬁmq |%ﬁqsem9119twn may be madgbyadditionof g Fptgreg-volume of

1H- 2- benzazepi m%'d%sa?ggﬁhﬁlhﬁanother volume of D5W for§fjkdifoh QP a@fetered dose may be added

2-[(3- hydroy 1- m.nolpyri di ne-N-oxi de, ( and
di et hyl az %BPBB‘%)"&% a‘{‘ﬁngp dispensing the drye, Pﬁ‘“é?ﬂ‘?ﬁﬂ?rogbg fBTr\TgP% 1&)‘“%’}’" RBs
added 10 sI ogthst iffeariontinfsibsydtean| uti on of mnet hyl

(R) - 8- hydr oxy- 3-oxo0-2-(2,2,2-trifluoroethyl)- _

2,3,4,5-tetrahydro-1H 2- benzazepi ne-4-acetate (0.3 g, 1 mmole) and

tri phenyl phosphi ne (0.485g, 26 mmBtamipld 46 anhydrous CHerr]d[err] (10
m.) at RT. After 17 hr, the reaction was concentrated. Silica gel
chromat ography (gradient: 0.5% 5% MeOH/ CH err]Cl[err]) gave the

title conptundOfahDesgg Un@ummpgsition col orl ess oil: M5 (ES) me 482.3 (M +

H +. 15 b) Methyl (R)-3-o0x0-8-[3-(pyridin-2-ylamno)-1

-propyl oxy]-2-(2,2,2-trifluoroethyl) - 2,3, 4,5-tetrahydro-

1H 2- benzazepi ne- 4- Ac@psgedor oral admiinistration is Rreppsed by B1HPE #AdrHijing S0 mg of the

(R) - 3- 0x0- 8- [ 3cdnipod X@Mﬁa l't-lzwi‘tﬂ 500 la@toééraﬁ@yh@ﬁf}rragnesxum stearate. The

(2,2, 2- trlfluor%gthg/@%% '6{@ d llbenza |ne 4-acetate (0.35
g, 0.7 nmol e), Te8FHD Bﬁé%‘?’i‘ﬁ g ﬁ’t‘“ afﬁﬁﬁ Gabtiby pa/ (88 ny, 0.07
mol e), anth i sopropanol (9 nlL) was heated to refl ux under argon.
After 18 hr, additional 10% Pd/ C (36 0. 03 5m’ml e) and cycl ohexene
(0.75 nmL, 7 mmole) were added.. After ”@%r'p?%fhe reaction was hot-filtered

through celite[err], and the filter pad was washed with hot Et QAc.
Concentration hekbHodee Unit C -o%i@éﬁ{ oil. Silica gel chromatography (1 % 5%
MeOH in-CH err er gave itle conpound 25 (0.26 g, 77% as a
colorless oil: M5 (ES) nmle 466.2 (M + H)+.

(R) - 3- Oxo- 4y [ 3- ( pyr Adémazo%rﬂﬁulﬂﬁﬂstrln&h@ Bﬁébﬂéid/ﬂ;y .%nxér% a%d grahiithidrdgporgeshy! ) - 2,
3, _4 5 t seutcrro(élet.1 %% mg of czﬁmgr%réﬁl?aztee &hyderate anc{: 50 mg ota ﬁe compound of Example 1

with a 10% gelatin solution. The wet granules are screened, dried, mixed with 10 mg

starch, 5 mg talc and 3 mg stearic acid; and compressed into a tablet.

25 The above description fully discloses how to make and use the present invention.
However, the present invention is not limited to the particular embodiments described
hereinabove, but includes all modifications thereof within the scope of the following
claims. The various references to journals, patents and other publications which are cited
herein comprises the state of the art and are incorporated herein by reference as though

30  fully set forth.

- 109 -



LiOH Herr]O (25 ny 6 nmmol e) was addedtoasolutlon of

ng, net hyl

(R -8-[3- (WD 9§(34192 m“ ‘M\‘ L _ PCTIUS97¥18001
pyri dyl am no) - 1- pr opyl oxy] - 3‘\“\“ \ (“ fluoroethyl)-2,3,4,5-tetrahydr
0- 1H 2- Whatigciziegd fse- 4- atetGt € ( g, 0.54 mmole) in THF (5 nL) and
Herr]O (2 nL) at RT. After 18 hr the reaction was concentrated to
dryness and the residue was di ssol ved |n Herr]O (4 m.). The sol ution
was careful ly brou’ght t4 coyppquad pocording;te formulg (N HOl . - The preci pitate was
collected and dried in high vacuumat 40 - 45 Cto afford the title
compound (0.15 g, 62% 35 as an off-whitegsolid: M5 (ES) me 452.1 (M +
H +. Anal. Calcd for Cerr] H%erp] Fl err] rlgerr] - 0.5 Herr]G C,
57.38; H 5.47; N, 9.12. Found: 5.24; N, 8.92.

-103- WO 98/ 14192 o

PCT/ US97/ 18001 -

Preparati @n of Co,H )
(S)-8-[3-(4-nethyl pyridin-2-yl am no) - 1- propyl oxyl - 3- oxo- 2- %2. 2.2-
trifluoroethyl)-2.3.4.5-tetrahydro- 1 H 2-benzazepine-4-acetic acid 5

a) Methyl (S)widrdi- (4-nmethyl-1 -oxopyridin-2-ylamno)- 1

Exanmpl e 39

- propyl oxy] - 3- oxo-2-(2, 2, 2- trifluoroethyl)-2,3,4,5-tetrahydro-

| H 2- benzazepi ne- 4- acet at e A sol ution of

2-[ I( 3) hydr oxy 1- privhoiy Rgmﬂmob 4AkyMMJ4B&Enydlm€2hthw1yﬂe\-CQLg@Qalyenyl 3.6
mmol e) a odi r ous

CH err] T er r‘fhgfﬂx Yy lhﬁ g‘él((l%dé%ﬂwlggan&?gﬂ%@itﬂfﬁ"ﬂoatwd] %" sol ution

of met hyl (S)opSotajiy mbsym@d(bxgnyZaccessmle combination of one or more of R10 or R7;
(2,2,2-trifl uoroetlgysll,}l C%égyé}oa'ﬁ?iq% o gy dr o- 1H 2- benzazepi ne- 4- acet ate

0.60g, 1.8 h 0. 95 6 |
gnhyd?ous CHFg?r] )CE ’ér?‘])R?6C(%€¥2 eﬁ%lﬁﬂ%;\f';(g’arlngg SS(O)leI?,R" ?ﬂ&mﬁ?b:ct: (r)]n was

concentr at ed..pStdr: optla{,&am ography (gradient: 1% 5%
MeOH CH t 1994

foam M5 IESIrE]S§:1 Lﬂe;r ﬁgg@ gfe(l §61 %\%R”nﬁR(S%@f&%@}ﬁ%, or - %SCR O(O R'Wh' te

(S)-8-[3-(4-net hy | R HOR-CHY, yS@DﬁineS(OanNRbm@mm(memracmsz 2-

o oroet hy! ) - 2oghofs B Aafs, "GO, RiR, K05 280 IS5 )20 HkE conm,

('S) - 8- [ 3- (4- reQoyshlkgl-oA-Epyeiodikyl-2A-¢h gaikery)- A-Goeabyynpix\-C8salRoxy-,

0x0-2-(2, 2, 2- h etrahydro 1H- 2- benzazepi ne- 4- acet at e
(0.45 g, O. QA?O'LH& Rﬁo Xxjgﬁﬁﬁhglxsgns 0.93 n., 9 mmle), 10% Pd/C (0.2 g,
0.18 mmol2®), and iR p%%pé?(@) -C(O)NR') -G OB S(RbeR <t -$@m¥Rhux under ar gon.
After 18 hr, additional 10%Pd/C (0.2 g, 0.18 mol e) and cycl ohexene
(0.27 m., 2.65 rmﬁgﬁ) were added. After 36 hr, the reaction was
hot-filtered thro Scelite,yand the filter pad was washed with hot Et QAc.
Concentration 25 |eft a yellow oil. Silica gel chromatography (1% 3% MeCH
in CHerr]COJ[err]) gaverthe jitle Rt corrgound (0.32g, 749% as a white

foam MsS (ES) nie 480.2 +.
e
2 H N *
R _
\ W N
, . N rR— |
25 A , @ ,
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()S) ? [ 3- (wmm%zpyr\\“\‘N\mu“““m“\l propyl oxy] - 3- oxo- 2- ( BCFUBIY80BY yor oe-

tet rahydr B- 14+ nzazepi ne-4-acetic-acid 30
L|O—I H[err]O (33 ng, 0.79 mvol e) was ed to a solution of nethyl ‘
(S)-8-[3-(4- met hyl pyridin-2-yla
1- propyl oxy] - 3- oxo0-2- (2, 2, 2-4rifl uoroethy
1H 2- benzazepi ne- 4- ace .32 g, 0. 67
(2 m) at RT. er lj18 hr the re
and the residue wa /dl SN (4 nL). The sol ution was
extracted with ethy , sareful ly brought to pH 5 35 wth
3.0 NHC . The precipitate was collected and dried in high vacuum at 40 -
45 Cto afford the title conpound (0.22 g, 71 % as an off-white
solid: M5 (ES) me 466.1(0OM + (Q),
-104- WO 98/ 4192 T
PCT/ US97/ 18001 N\N. H+' Anal. Calcd for (Je r]H[l\eFE,,r]Féerr Nerr]Jerr]:
C, 59.35; H, 5.63; wN GReh —TW 58 974 ¥ Y 8. 73.
Exarrple 40 5 Pre atlon of
(S) - [2[6(methy|amn@ |Qd|n2yl]-l-et90§~ & ox0-2- (2. 2. 2-
trifluoroethyl)-2.3.4.5-t rahydro- 1 H 2-benzazepi ne-4-acetic acio
a) Methyl (S)-8-[2-[6-(nethylam no)pyridin-2-yl]-1 -ethoxy]-3-o0xo0-2-(2,2, 2-
10 trifluoroethyl)-23, 4N§h_t_@tqfahwlr_o_ll-|-2 benzazepi ne- 4-acetate
According to the netfhod“of Exarrpl e 37(a), except substituting
6- (et hyl am no) - 2- nayridyl et hanol for the
2- [ (3- hydrgoxy- 1- pr&ﬁy‘lﬁ’am no] pyri di ne- N-axi de, and substituting
(S)-8-hydroxy-3-o0x0-2-(2,2,2-trifluoroethyl)-2,3,4,5-tetrahydro- |
H 2- benzazepi ne- 4- acetate for the
(R - 8- hydroxy 3- OXgrid=(CRIR).20! (aHReypr oet hyl ) - 2, 3, 4, 5- tetrahydro 1H-2 15

lﬁ/gnfaEé)epln;lg acetﬁte t he &) lgg 8%%%5% )k, rbﬁ&a ﬁgoﬁic?zg? 18 gzes oi | :
(S)-8-[2-]6- (MEM&@R%Q@@)@R@ GR2,G(D},-CONRINNRIO, BQIQR 2012, CZS)Z} oC($)| uor oet

%L%ﬂ di ng toz?@% tl\ﬂ&?(%;] g@gﬁﬁ ﬁr}%%@?ﬁa éﬁ@gglﬁ%&\@ﬁgﬁt Ut na rret Rgilo'-

(S)-8-[2-[6- OCRE;, CHEl oy CREERS:pyri di n- 2- yI] 1
- et hoxy] - 3- 0x0- 2- (@4&N ﬁctsrdrfd uor oet hyl)-2, 3, 4, 5-tetrahydro-

1H 2- benzazepi ne-4-acetdte fOr _the nethyl
(R) - 8-[ 3- (2- pyri dyR&isith&-s2lkppk HphyFwmeafiyl, élaemcloalkyl-cmsalkyl or Ar-Co_galkyl;
2-(2,2,2-trifl uor ork R\Hs) -Gloket oY @jORENY dr 0- 1H- 2- benzazepi ne- 4-acetate, the

(e comound gt % LB R el B S B o LR ER By L
56.94; H, 5.52; ¢diky! Qulﬁﬁt.uteﬁtby Bk tohredgrodi3;chdden rohalokn, CN, NR8,, ORg SRE,
CO2R8, and CON(RE),;
Rfis H, C,_galkyl or Ar-Cq_galkyl;
R®is H, C_galkyl, Ar-Cy_galkyl, Het-Cy_galkyl, C3.7cycloalkyl-Cq_galkyl, or
20  (CHp)CO9RE,
Rb and R® are independently selected from H, C;_galkyl, Ar-Cg_galkyl, Het-Cg
galkyl, or C3-gcycloalkyl-Cy_galkyl, halogen, CF3, ORf, S(O)RE, CORE, NO,, NR,,
‘CO(NRS),, CH,N(Rf),, or RP and R® are joined together to form a five or six membered
aromatic or non-aromatic carbocyclic or heterocyclic ring, optionally substituted by up to
25  three substituents chosen from halogen, CF3, Cy_salkyl, ORf, S(O),Rf, CORf, CO,R, OH,
NOy, N(R), CO(NRE),, and CHyN(R),; or methylenedioxy;

-G

, 5-t et rahydr o-
n WHF‘(S-HL) and -H err]O
Whs concentrated to dryness

T e L T e e ) I 1 1 )
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8. 85.
Prepar at i OrWOf98/14192

[N 5 Serdsmign

(S)-3-0x0-8-[3-(pyridin-2-yl am no) - propyl oxyﬁ J- (2- phenyl ethyl)-2.3.4.5-

tetrahydro- 1 H 2- l@h@&z@b

(S)-3-0x0-8-] 1(&
2,3,4,5-tetrah

amdey’ Zareim@dendeady N or C-RY, provai)ed tWiet dwyrhore than one of /

qur 2-yl am no) - 1- pr opyl oxy] - 2- ( 2- phenyl et hyl ) -
benzaze i ne-4-acetate 35 A sol ution of

2-[ (3- hydr oxy-1- prdwa},éFM@qubm%aa&yw&apmclq@%%alk@, ol e) and
di et hyl azodi car boxg;age é(@)@oﬂC(O?OlQ mol e) in anhydrous DWVF (10 nL) was

added to a solution of

net h
(S) - 8- hydr éxy 3- oxR2is¢h Cpmlm At Rousatky, HetfCosealkyh 0rRg-dexsloalkyl-Co.galkyl,
- 105- 84nl €9 RS, S(0)Rf, CORE, NO, N(Rf) CO(NRf) 2N(Rf)f

L1 phomyl éﬁggéh. ne %Ysgéﬁé 56 588 % AHaF N b B OE By

RT. After 24 hir-CONREH, »mf galkya sptivaaiyesubstaitadby halo, -OR%|-$i) -GNl |-NRER &N O,,

chr omat ogr aphy 00 t hen 5% MeOH/ CHCl [err]) gave
the title corrpgf:g(?g(b rancg? %oﬁégr C%z’rrg 57%: M5 (ES) me 504 (M +
H+ 5 10 b) MstihQll¢S)- 3-o0x0-8-[3-(pyridin-2-ylan no)-

1- propyl oxy] - 2- ( 2- qng@yi &Ij’uyl) 2,3,4,5-

H- 2- benzazepi ne- 4- acet at e

tetrahydro-1
A m xture of nethyl

(S) - 3- 0x0- 8- [ 3- (1- dsdd Byt 9t n- 2- yI ani no) - | - propyl oxy] - 2- (2-

phenyl et hyl) -2, 3, 4,;pid Bér2ahydr o- 1H- 2- benzazepi ne- 4- acetate (288 ng, 0.57
nol e), 10 cyclohexene 0.6 nL, 5.8 mmole), 10% Pd/C (62 ng, 0.58 mmole),
and 2-propanol (6 mi§y%10or2 was heated to reflux under argon. After 31 hr

the m xturig was hotsniollt&rzed t hrough a pad of celite, the filter pad
was washed with hot 11 CHCI[err] (200 nL), and the filtrate was
concentrated. Flash* eL chromat ography (5% MeOH CHCl [err]) foll owed
by a second f\hthnrQ i ca gel chronmat ography (50% THF/ cycl ohexane)

geve the {1 ] G SqmRANM Ay MopudBail el L@ foam (133 my,  48%: W6 (ES)

(S)-3-0x0-8-[3-(pyridin-2-ylam no) -1 -propyl oxy] -2-(2-phenylethyl)-2,3,4,5-t
et rahydr o-g 1h; 2- benzag R h&&cémﬁ.r@%uamapindmchk%s 1.0 N Li OH
(0.3 n., 0.3 mmle) was added to a solution of nethyl (S)-3-o0xo0-8-[3- 20
(pyridin-2-ylam no) 1- ropyl oxy3-2-(2-phenyl ethyl)-2, 3, 4, 5-tetrahydro-1H 2-
benzazepi ne- 4- Kt at e (133 ng, 0.27 mmole) in THF (1.5 nL) and H20
(1.2 nL) at O [err]C. he m xture was allowed to warmto RT over 18
hr. The m xture was \Naﬁhedm_t_JbFﬁLZQ,.sz 5 m) then a mld vacuum

was applied to reerf réﬁ/dual oryani ¢ sol vents. The aqueous | ayer
2

e N .at
Q ,wherein Q1, Q2, and Q3 are each CRY, Q¢ is
CRYorNanduis 0.
25 3. A compound according to claim 2 in which each R'is H, R"is H, Cj.galkyl,

-C(0)Cj.galkyl, C(O)OC1.galkyl, -C(O)Cyp-galkyl-Ar, or C(O)OCq.galkyl-Ar, W is
-CH,-CH,-, and RY is H, halo, -ORS, -SR8, -CN, -NRERK, -NO,, -CF3, CF35(0),-,
-CO,RE, -CORE -CONRS,, or Cj_galkyl.

30 4, A compound according to claim 1 in which R2 is
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was passed throu ha045[err]mAcrod|skf|I then was car

acidified t‘UOF?Pﬂg“&a ng 25 ““l mwm l‘!hﬁ\at 0 [err]Cl"fl‘WQSS"”1 001
preci pitate was coll ect edovvash dried under vacuum at
50 [err]C to give t e tltf - corrpouncﬁ as a whlte solid (62 ngy, 48%: MS (ESy
me 474 (M + H)+ Calcd for (ferr]Herr]Nerr]Jerr] - 0.75 Herr]O
C, 69.05; H, 75; N,, (CR)Fodd—C, 69.05; H, 6.66; N, 8.55.

--106- V\098’I”1 19 Y

PCT/ US97/ 18001 Q. ,.Q Exanpl e 42 .

Preparation of (S)-8-[2- Q ,wherein Q!, Q2, and Q3 are each CH and u is

[ 6- (et hyl am rbo) pyridin-2-yllethoxyl -3-oxo-2-(2-phenyl et hyl) -

2.3.4.5-tetrahydro- 1 H 2-benzazepi ne-4-acetic acid 5 a) Met hyl

(S)-8-[2-[6-(nethyl am no) pyridin-2-yl]ethoxy] - 3-o0xo0-2-(2-phenylethyl)-2,3,4
, 5- tetrahydrso- 1 :aG, i i sopr opyl

azodl car boxyl at e %&1&3 %hzﬂ&mng%é}alg‘dﬁh%h?chfa%ho L}§[ Iflo% ng (?S)-

8- hydr oxy- 3- o%0-42 QY&?&WI‘EF% 23,4,5 tetrahydro- 1

H 2-benzazepi ne- 4-acetate (350 10 ng, 1.0 mol e)

6- (et hyl am no) - 2- pyri dy| et hano e and

t ri phenyl phosphi ne % 393 “hgf mPf“%‘l ?‘r‘f('t‘ﬁé’éft‘?ﬂalﬁ‘rﬂh‘? saZFHF (10 ni) at 0
[err]C. The m xture was allowed to warmto RT over 72 hr then was
concentrated. Flasigtsil | a gel chr omat ogr aphy (50% Et QAc/ hexanes)
foll owed by a second 5 silica gel chr omat ogr aphy (25%

Et CAc/ hexanes) gave t Qorrpound as a white foam(250 ng, 15 519% :

M5 (ES) mle 488 (M \
(S)(8 %2 [g (I\/Etgyl amHI)’lO)pyl‘Idl n- 2‘;39”ln 1(s)>121y angRband§ frf

0XO0- enylethyl) 2,3,4
, 5- 1Pet r ahydr o- 1H 2- benzazeplne 4-acetic acid
7. A compound according to claim 6 in which W is -NR&-(CHR8),,-.
8. A compound according to claim 1 in which R2 is
b
AN -G
o p—w—
15 i R N -«# , wherein G is NH and R and R€ aré joined together to

form a five or six membered aromatic or non-aromatic carbocyclic or heterocyclic ring,
optionally substituted by up to three substituents chosen from halogen, CF3, Cy_salkyl,
ORf, S(O)iRf, CORf, COZRf OH, NO,, N(Rf),, CO(NR),, and CH;N(R),; or
methylenedioxy.
20
9. A compound according to claim 8 in which RP and RC are joined together

to form a six membered aromatic carbocyclic ring.

10. A compound according to claim 9 in which W is -CH,-CHj-.
25
11. A compound according to claim 8 in which RY and RC are joined together

to form a six membered aromatic heterocyclic ring.

12. A compound according to claim 11 in which W is -CH,-CHj-.
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1.ON LiOH (0.62 niL, 0.62 mmol| a solution of nethyl
(S) - 8- 2- [Wo98A4192 u l “ PCT/USS7/18001
(rret hyI am no) pyri di n-2-yl ] e phenyl ethyl)-2,3,4,5-tetrahydr

0- H 2- benzazepi ne- 4- acet ate (250 rrg, 0.51 mmole) in THF (2.5 nl)
and H[err]O(19 ) a | ¢tion was allowed to
stir at RT for E% 5Fnc(?)“Jr"l"lg\lintd ag:ordméto dﬁﬁqdﬂ %{c{']ﬁEt %0 (2 X 5 m)
then a mld vacuum was applied to renove residual organic -solvents. The
aqueous I ayer"/v!kaH BBSeCRmlgia 0.45 [err]m Acrodisk filter then
was careful 'y acidi |esTpo pH 6 25 using 10% HC in Herr]Oat O [err]C.
The precipitate way,colhrtted, washed with Herr]Q and dried under
vacuum at 50 [err] C t6 gi ve the title c oywierairdeac B4is RigR" 5Fr Gysqatkyhhi t e

sol i d: +. Anal. Calcd for

derr] H[Nssr r] ﬁfésré%}éf%%lgx%gm O C 69.05, H 6.73; N, 8. 63.
Found: C, 69.23; H 6.59; N, 8.55. ' -
-107- WO 98/ 14;%9%mpound according to claim 13 in which W is -CH,-CHjy-.
PCT/ US97/ 18001 Exanpl e 43
Preparation of (S)-8-[2-[6-(nethylan no)pyridin-2-yll-1-ethoxyl-3-oxo-2-[4-
(trlfl uor onet hyl )bsnzywm&psurﬂascdr@hgwmq-m MhicB RV aZiepliye- 4- acetic acid

() - 8- 218 6 CrEbrsplkab TR s G5 PYH-Coreiy [T G (GHp2CLOIOR, or

(trifl uor onet(cy,)JOR"dy Wwhick R3is # &r-0)efalkghydr o- 1H-2- benzazepi ne- 4-acetate

To a solution of nethyl
(S)-8-hydroxy-3-0xo0-2-[4-(trifluoronethyl)benzyl]-2,3,4,5-

t et r ahydr o- 1H 2- bé6z az épiompoundacenrding to(drihd 5 dn wmcmnimfb@l-:;a}kdl Ph3P (0.23 g,
0.88 mmol ) 1 l

6. (et hyl ani go)d % 1%7[ %Jﬁﬁg{qgﬂ% )1 %%((515?@1 \e@gcﬁgﬁjéﬁ th »519&&'* iR 09E1_4aiky1

di et hyl a?ddi car boxyl ate (0.14 nl, 0.89 mmol) in CH[err]CI[err] (2 n).

After 2 days 17.at monfpbﬂ)dsa@édi‘&ﬂétd’@émrlerﬂ)wﬁdhnhﬁeCHg%CGd pressure.
Radi al chromat ography on silica gel (6 mmplate, 5% MeOH CHCl [err])
gave a clear oil (0.63 g) which contained a m xture of the title

conpound t oget her 18v t h Auotmpamidedcardinbgiol cldib)l-vhidhyistr oxy- 3- oxo- 2- [ 4-
(£)-8-[3-(2-pyridylamino)- 1-propyloxy]-3-0x0-2,3,4,5-tetrahydro-1H-2-
20  benzazepine-4-acetic acid;
(+)-8-[3-(4-amino-2-pyridylamino)-1 -propyloxy] -3-0x0-2,3,4,5-tetrahydro-1H-2-
benzazepine-4-acetic acid;
(%)-8-[3-(4-methoxy-2-pyridylamino)-1-propyloxy]-3-o0xo-2,3,4,5-tetrahydro-1H-
2-benzazepine-4-acetic acid;
25 (%)-8-[3-(2-pyridylamino)-1-propyloxy]-2-methyl-3-o0x0-2,3,4,5-tetrahydro-1H-2- .
benzazepine-4-acetic acid;
(i:)—8—[3-(2—imidazolylamino)-1—propy]oxy]-3-0x0—2,3,4,5-tetrahydro-1H—2—
benzazepine-4-acetic acid;
(£)-8-[3-[2-(1,4,5,6-tetrahydropyrimidinyl)amino]-1-propyloxy]-3-0x0-2,3,4,5-
30 tetrahydro-1H-2-benzazepine-4-acetic acid;
(£)-8-[3-(6-amino-2-pyridylamino)- 1-propyloxy]-3-oxo-2,3,4,5-tetrahydro-1H-2-
i)enzazepine-4-acetic acid;
(£)-8-[2-(2-benzimidazolyl)ethoxy]-3-oxo0-2,3,4,5-tetrahydro- 1H-2-benzazepine-4-

acetic acid;
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15 (trifl uor omet hyl ) benzyl ] -2, 3, 4, lﬂ“‘“ @“rlﬂﬂ!lsgwl benzazepi ne- 4- acet at e.

Thi s mat eri alW@28/14192 furt her pur i chr omat ogr apEHUSH/180G1i ca
gel (6 mm plate, 50% Et OAc/ hexanes) to give the title conpound (0.12

g) as a clear oil: NSi-ER-(4iz-25tRzithidavblyl)¢thaxy]-3-0x0-2,3,4,H)etrahydro-1H-2- /
(S)-8-[2-[6-(Met 0, 2-yl]-1-ethoxy] - 3-o0xo0-2-[4-(trifluoronethy
ﬁ'{"') benzyl)- 20 d%x%@%}%agéémﬁégro 1H 2- benzazepi ne-4-acetic acid

“Fo a sol ution of met H¥- Bﬂéfﬁ’@itfﬂlﬁf@n‘{)m%}rﬂa’ﬂr h%‘)‘Wﬂ13cﬁxﬁ2'Lﬁ»‘§1$ “Jetralyydro-1H-2-

_-et hoxy] - 3- oxo- Zaenzazepme-:{-éce(:&ﬁdm uor onet hyl ) benzyl ] -2, 3,4, 5-tetrahydro- 1

H 2- benzazepi_ne- 4- acet a was

added 1 N NaéH (0. 50 (Fﬁ_‘%' Z T'-}F“C%ZE‘; Zhylét"eﬁ?xﬂt%‘e?‘%%?ﬁ%waﬂ‘h@ IH'Z‘) sol vent

was renoved undedeniaéfifedlagetiesddtre to give a white resi due Thi s was

di ssolved in 25 t he sol.ut neut to,pH =_7 with 1 N
HC . The resul ting pr%’i E??“a?’gm"py"dm'%ﬁgw'llé’é‘fpey xﬁ%’ hiyga'"ﬁ?ﬁé jacuum
to give the titltetrahgdgoelliigtbériz8zepinedg)acas: &idphi t e solid: [a][err] -74.0

g:fe(r)r ?i[ eIrE: ]OIE? er 'rv]BNE E&% fg‘grsﬁffépﬁﬁ('%ﬁ’g%‘f‘@ﬂ@pm%% teéraﬂgdm'l{lﬂ 27 83.

Found: C, 62060;beppazepigsé-aqqtic acid; 7. 66. 30

Exanpl e 44 PaiRg I3l [8 @hmﬂgﬁﬁ%—ﬁl@la}m@ ﬁd)& -oxg’? 3,4 S-Cetrah ro-lI‘f‘Z—
preparation which contains 20 of thé conp T as 8 Steri]
dry powd e rbepzazepnayiacetic addif of | ows: 20 rrg of the corrpound i s dissol ved '

in 15 nL of distilleds.- 3-oxo-svm@r4s@teﬁax%@kdwlﬁ.mm-s-yi)hﬂniney erdpoRRy1-B3851 | e
condi tions |nto a % ul e
--108- yq_r&m'lé-gy enzazepme-4—ac tlc amd

BCT/ US97/ 18(1(51 (SpBq3-(4rapinopyiridind2-yEhnopoviey1oxg]-B-0£6 D 3 4| 3t tdtr &t didy1 H-2-
addltlon of 20 se in water (D5W for intravenous or
i ntranuscul ar i %‘é ?pg[é)‘g%]gm%“gage I s thereby determ ned by the

injection volune. Sublgedwaes-[3HNpyridin-2ral)-NoGembdoxppcbadyljaring- lefrogylogi-ered
vol ume of 2@#5 tgﬁﬁﬁﬂ@ 1HD- EenE&e@HQ—EQ@thc‘éQh“”e of DSWfor injection, or

a netered dose nay be her nechani sm for di sg nsi ng t he
drug, as in a bottle @Hﬁ%&%bpxqm@mzpvu Ni(tesritoxygarbonyl)amigph krpropyloxy]-3-

i nj ection-i mpusidge- 253(455-@eﬁﬂahydro-lH~2 benzazepme—4—acet1c acid; -
Exanple 45 10 o a(+) 5)% g% HQ -(pyri mr? B 1\} (tert—butoxycarbonyl)ammo]—1 propyloxy]-2- '.
(4-trifluoromethylbenzyl)-2,3,4,5-tetrahydro-1H-2-benzazepine-4-acetic acid;
_ (3)-3-0x0-8-[3-(pyridin-2-ylamino)-1-propyloxyl-2-(4-trifluoromethylbenzyl)-
2,3,4,5~-tetrahydro- 1H-2-benzazepine-4-acetic acid;
25 (#)-2-methyl-3-0x0-8-[3-[N-(pyridin-2-yl)-N-(methyl)amino)]-1-propyloxy]-
2,3,4,5-tetrahydro-1H-2-benzazepine-4-acetic acid;
(i)-2-benzy1-3-oxo-8—[3—(pyridin-Z—ylamino)-1-propyloxy]-2,3,4,5—tetrahydro-IH;
2-benzazepine-4-acetic acid;
(%)-2-(carboxymethyl)-3-ox0-8-[3-(pyridin-2-ylamino)-1-propyloxy]-2,3,4,5-
30 tetrahydro-1H-2-benzazepine-4-acetic acid;
(+)-2-(4-aminobenzyl)-3-ox0-8-[3-(pyridin-2-ylamino)-1-propyloxy]-2,3,4,5-
tetrahydro-1H-2-benzazepine-4-acetic acid,;
(i)—3—oxo-8-[3-[N-(pyridin-Z-yl)—N-(benzoyl)amino]-1-propyloxy]—2-(4—
trifluoromethylbenzyl)-2,3,4,5-tetrahydro-1H-2-benzazepine-4-acetic acid;
35 (*)-8-[3-(2-imidazolin-2-ylamino)-1-propyloxy}-2-methyl-3-0x0-2,3,4,5-
tetrahydro-1H-2-benzazepine-4-acetic acid; -
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A capsul e for oral admﬁllﬂﬂ |It|"”| " pared by nixing and mlling 50 my
of the woosnaepnd ofy PR T Wt 75 g of | actose and®CF/VR§7/a3001

magnesi um stearate. The ~ resulting powder is screened apd filled into
a hard gel atin Cap?%i—?—oxol@-[3-(pyridin-_2-y1amino)-1-propyloxy]-2-(2,2,2-trifluoroethyl)-2,3,4,5- d
Exanpl e 46 al Dosagé Unit” Conposition 20 A tabl et

for oral adni fgtEabydipilbn2-bepzaspRipuf-aeptisgcithi xi ng and granul ating 20 mg of
sucrose, 150 ng of (gps-gi-ansihdthiatod4diby ethalyd-2anthybB-0xg-284,5-kerayanp tiivzd of
Exanpl e | wth a 10%ge4_ati n solution. The wet granul es are screened,
dried, mixed RERFZEPIPeERACCCECIG oy o ch 5 g talc and 3 g stearic acid; and
conpressedsi nt o a t@&p§-3-(4,6-didbthylpyridin-2-ylamind)el -proppiexyliesuathypBraxn-2634,5-y

di scl oses how,to K use. .t [ I invention. However, the
present i nventt?t&q%gﬂﬁ%?gﬁnlz%e?%%ita%“t%%‘glg'pa-rt i cul ar enmbodi nents descri bed
her ei nabove, but i r(d)-8{feéh50,7-tawltidid-tH1liodiszepingl-demingl-{-piopylpkd-2swerpd-of t he
fol | ow ng Slaa) & MEb RS e S 8Ra6Esid-0 journal s, patents and

ot her publi catof(?)%’sﬂ\i\g?gﬁ@g%eﬁg?t e}éﬁz pre ﬁ%rei ﬁ’conpri ses the state of the

art and are i ncor pdihd-ewo-Pré}-BY-foypgin ey RrNcbiereburlaceidaginodd-prom iy l2-Eet
forth. 10 trifluoromethylbenzyl)-2,3,4,5-tetrahydro-1H-2-benzazepine-4-acetic acid; -109-
110 What 1s clainmed is:; ... . .
(+)-3-ox0-8-[3-[N-(pyridin-2-yl)-N-(isobutoxycarbonyl)amino]-1-propyloxy]-2-(4-
trifluoromethylbenzyl)-2,3,4,5-tetrahydro-1H-2-benzazepine-4-acetic acid;
(S)-3-ox0-8-[3-(pyridin-2-ylamino)-1-propyloxy}-2-(4-trifluoromethylbenzyl)-
2,3,4,5-tetrahydro- 1H-2-benzazepine-4-acetic acid;
15 : (i-)—3-oxo-8—[3-(4-methylpyridin—2—ylamino)—1-propyloxy]-2—(2,2,2—triﬂuoroet_.hyl)-
2,3,4,5-tetrahydro-1H-2-benzazepine-4-acetic acid;
(+)-3-0x0-8-[3-[N-(pyridin-2-yl)-N-(methyl)amino)}- 1-propyloxy]-2-[4-
(trifluoromethyl)benzyl]-2,3,4,5-tetrahydro- 1H-2-benzazepine-4-acetic acid;
(8)-3-ox0-8-[3-(pyridin-2-ylamino)-1-propyloxy}-2-(2,2,2-trifluoroethyl)-2,3,4,5-
20  tetrahydro-1H-2-benzazepine-4-acetic acid; _
(R)-3-oxo0-8-[3-(pyridin-2-ylamino)-1-propyloxy]-2-(2,2,2-trifluoroethyl)-2,3,4,5-
tetrahyd;o-1H—2—benzazepiné-4-acetic acid;
. (S)-8-[3-(4-methylpyridin-2-ylamino)-1-propyloxy]-3-oxo0-2-(2,2,2-trifluoroethyl)-
2,3,4,5-tetrahydro-1H-2-benzazepine-4-acetic acid;
25 : (S)-3-ox0-8-[3-(1,4,5,6-tetrahydropyrimid-2-ylamino)-1-propyloxy]-2-[4-
(trifluoromethyl)benzyl]-2,3,4,5-tetrahydro- 1H-2-benzazepine-4-acetic acid;
(S)-3-0x0-2-(2-phenylethyl)-8-[3-(pyridin-2-ylamino)-1-propyloxyl-2,3,4,3-
tetrahydro-1H-2-benzazepine-4-acetic acid;
(8)-8-[2-[6-(methylamino)pyridin-2-yl}-1-ethoxy]-3-oxo0-2-(2-phenylethyl)-2,3,4,5-
30 tetrahydro-1H-2-benzazepine-4-acetic acid;
(S)-8-[2-[6-(methylamino)pyridin-2-y1}-1-ethoxy]-3-0x0-2-(2,2,2-trifluoroethyl)-
2,3,4,5-tetrahydro-1H-2-benzazepine-4-acetic acid; or
| (S)-8-[2-[6-(methylamino)pyridin-Z-yl]-1-éthoxy]-3-oxo-2—[4—
(trifluoromethyl)benzyl]-2,3,4,5-tetrahydro- 1 H-2-benzazepine-4-acetic acid;

35  or a pharmaceutically acceptable salt thereof. _
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' é[err] A| goﬁe?@?‘“@%?o?g llmmﬂ!/mu &II” Ellr][glr LLnyI A-C er rlicwg‘{’} b1

A:C[ err] oxoal kenyl err]oxoa

A- € err] ani noal keny? AACf'["énr%[b rAcﬁorgll"E “y“ i 1 Which § 'S onaq'?ggl é’éﬁdl{l Futed by’

ahy accessi bl elaummlfm@pmwﬂ-(b%-tmﬂumlylbz 3 R[Se;ptrqhy@’p 1RF 2 berizazepine-4-

A¥is H, derr L&y, Rlerr] is -COR[err],
~COCR [err] R ]ér rfh&%}#?#& “Jra%uwagﬁﬁscfpmb‘ ¢ ttt,‘er?og'( Olerr]N\R R, -PQ CR) ,

-PO(OR)[err], -NJerr], or tetrazolyl; 15 each R8 i ndependently is

I-Q[m , | -NR 'Rd:\" -NR C%@z R,S(KQM&%G ac%ésix[ng to c]:lél.\llme%r fign fsl %q @- ONR [err], of

err] is - , -CN, - err :

-Ccderr]R ; (methylammo)py{;%xg-rZﬂl] i-gt §(hprcy]»r§acp)@ ZREZé;% g-fﬂru}) th&%Z 3 %RFQF@‘FW‘T

-NJ err], - CFiH-benzikpiat-AlaB{tioalidior h pharmbéehdall) Beceptable salt-th&BdR [err],

A-Clerr]alkyl-, A-(err]oxoal kyl-, A-Cerr]al kenyl-, A-Clerr]al kynyl-, 20

A-Cerr]al kyloxy-, A-(ferr]al kylamno- or A-CJerr]alkyl-S(Or;

Rerr] is R -C(OBR, @(@)rmﬁ[llﬁi’afc]:qrdm@@@lm 1, whig [9)9)8F [B{(#FRmethyipyridin-2-

-S(OQferr %6\' R Lﬁxr'nru]o’) 1-propyloxy]-3- oxo-?.—(JZ:z% 2~ tnﬂuoroethyl)—z 3,4,5-tetrahydro-1H-2- [err]

111 [err
benzazepine-4-acetic acidor a pharmaceutically acceptable salt thereof.

22, A pharmaceutical composition which comprises a compound according to
claim 1 and a pharmaceutically acceptable carrier.
15
23. A pharmaceutical composition which comprises a compound according to

claim 1, an antineoplastic agent and a pharmaceutically acceptable carrier.

24. The pharmaceutical composition according to claim 23 wherein the

20  antineoplastic agent is topotecan.

25. The pharmaceutical composition according to claim 23 wherein the

antineoplastic agent is cisplatin.

25 26. A pharmaceutical composition which comprises a compound according to

claim 1, an inhibitor of bone resorption and a pharmaceutically acceptable carrier.

27. A method of treating a disease state in which antagonism of the o83
receptor is indicated which comprises administering to a subject in need thereof a

30 compound according to claim 1.

28. A method of treating a disease state in which antagonism of the a8
- receptor is indicated which comprises administering to a subject in need thereof a
‘compound according to claim 1.
35
29. A method of treating osteoporosis which comprises administering to a

sub_;ect in need thereof a compound according to claim 1.
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3,

5
L g 4 AL ) e
CRl er =

CR[er]CR[err] ersr]*CR[err]CR[err](CR[err])

C(OCRerr], CR[err]C(O) CONR[err], NR[err]CO 0OC(O, 10 C(OO C906

%( S), | E(R[S) NR[ er r ]30. NR[ £ keth6d for mhﬁt@)g[aﬂé:bkdﬂ?{x@ﬁ/ﬁl]g[a cd)ﬁ%rﬁégcﬂlg[ﬁfx@t]é%fgrtl&g[ﬁ\' | .
err err err err err

C[err]C or GL@E‘FP'] “féﬁg‘emR%aconlpgﬂdeacc‘lﬂmgg ﬁg?";\ﬁ[ err],Sor O

Rlerr] is H (err]alkyl, Het-(err]al kyl, C[err]cycloal kyl - err]al kyl or

Ar-(err]alkyl; IF[ [l é}%ﬁgr - rrEf or .
TGO oRes]) | 18h A methp for } ofilgiturndr o tok i“é’f‘%ﬂg?"%g%‘f’ hEomeLises, |
Q[ err] cycl oalakpinigringitd afubject in aped tigireafialcaimpguind according to climd] er r] al kyl
substituted by one to three groups chosen from hal ogen, CN, NR[err],

OR[err], SRerr], CJerr]Rerr and CON(R[err])[err
Rlerr] is H C[er¥ al kdme sat]rtre@r@raftl}wswroms or reStGHOSlS which compiesrr] is H C

[err]al kyl, Apmidigéd Kydb ecHﬁtneéé[tﬁ'é'réc]f%'cBMboun@[a@Jo'f‘dlﬁé’ﬁlc%hKyl Clerr]alkyl,
20 or (CHZ)[err] rr]R err]; Rlerr] and R err] are

i ndependéﬂt |y sel ect ed fromH, C[err] al kyl, Ar-Clerr]al kyl, Het-
Cerrlalkyl, or C3rr] Qyﬁiemadl KMi'eaﬁi[gexﬁﬂirﬂxhktidn which d@g@ﬂses%bﬁ:ste]ring%[ err],

S(O N ,
o o et SR ot g gperinlebggr 1) L1 11 SNt i) (ert]
or six menbered aromatic or non-aromatic carbocyclic or

het erocyclic ri ngesﬁopcp‘f)g‘g{ 3"%{7'*5‘”“ gﬁE&?_ hxto%ghlp?c%rfs& atdnﬁrﬁ?terﬁlébs“ tuents

chosen from hal o err

S(O[err]iR eﬁtepwrse@r{rmthlcal wtérraﬂf'rql e@mqounmcomqgée plpim Nard agyantinepplagtic,

CONR[ err] )[%E&]t, and CH err]N(R[err])[err]; or met hyl enedi oxy;
REPLACENMENT SHEET 112 Qlerr], Qerr], Qerr] and
Q@ err] are independently N or CRerr], provided that no nore than
35. The method according to claim 34 wherein the antineoplastic agent is
topotecan.
20
36. The method according to claim 34 wherein the antineoplastic agent is
cisplatin:
37. A method of treating osteoporosis or inhibiting bone loss which comprises

25  administering stepwise or in physical combination a compound according to claim 1 and an

inhibitor of bone resorption.

38. A compound according to formula (II):
2 ‘F!1
R —0 N
O
30 CO,C, catkyl an
wherein:
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ol i) L MRN8 oo
A g[ err ]Cgﬂsr ’ % 2 ér%qalkybﬁ er- e@lkqn&&ér%rqlwybﬁéﬁ ‘}°x°alk°HYbr Kyl ,

hal ogen, CF| eArd &B&leyxryl A-Sq %&ﬁbﬂk BIC| qanfitdaikehyl] A-PQastfidalkynyl,

H( RL:{ {)] )[err ka 4 yawccesgr%%ggrgwg r]eorneﬁcéfrlﬁ,lforR7R[err] 's
CFlerr] S(O) [ err] AxCH,ég.Gc}yR[cﬁlkyl].HetorAr COR[err] or -CONR[err], or

Cerr]al kyl ept i on blsxlcg?[lgz qéﬁ?s%#g C%(@m%@h@ﬁé(b%m[ err] or

-NR[err]R7

-CONR{err];

1€PO(OR Y2, -NOgporitetradolyll or 2;

is 0, | or2;

k is 0, 1 or2 3 ’
sis 01 or 2 each R mdepéﬂdkﬁtlyés%l@ NRRd

or a pharnmac eut i caRPy ys -AFeehNati(@):R' 2 OladR BOE(OIR’, ZEOINR'2, Or -CO?.’B

conpound accor di ngri®;Gt %1'31 -bRID i NRBIIGEM?CRga 84F[;§(U§,]- -CO2R’ -CONR‘T

NR'SO4R!, rNR éROor écgrz%‘O@)ER

A

, Wher ei n &err err err] _are each or N,
uis O, h ACoe lrarl- #r%éqzroa leﬁ'ﬁ:aﬁré'wnyl ~ioCopeaikunyy ArRypalkyloxy-,
C(OQerr] 6a13k(yd galkylammo-ﬁﬁi\Q): Akyl ¥yl-Ar, or C(OOCerr]alkyl-Ar, Wis
-CH2- CH2-, an RY e
_NR[err]Rerr], e?@NR@?‘[&é élg( é}‘?ﬁgﬁ °f's<°l§}be?'r] Rlerr],
-COR[err] -CO\IR[err] or Clerr]al kyl; or [err]
,Wherein err], Q'RQF;], and Qerr} are each CH uis 0, each R is
H R is Hor C[err]laikyl, wis 0 and Wis -CHerr],-CHerr]-; or. 30 '
R® N ' R a
| )—r | D >—w—
IN N/
15 R , R ,
b
R \\ — N W
o ~—N A ]/
R RB . G k4
L
T
l N
) ()
20
©), 0,
R |
../N /N (CRY), —W — 1’/N\(NR_CR' W—
Y L
Q. _,.Q° QX .-Q
\Q , Or
heet Has Been Replaced
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113 [err] , wherein Gis NH and R err] and

Rlerr] are wao®149and Wis , Wherein G i PCIASHESL err ]
and R[err] are joined tog __forma five or six nenbered aromatic
C .
ét er ocycl iC . . .ring,..optionally r -

or non-aronatic carﬁo wj{'

substituted by up t h eg substltuents chosen fyom hal o , CF3,

d err]al kyl, CR[err§\,8 )[err]R[err] COR[ err] m m,ﬂmn uu , NJerr],
N(R[err])[er_r] CONRerr])[err], and ’ CH e ;oor
mathylenedioxy, and Wis -CH[err] CH err]-; or [err] 10 o

, Wherein each R %%&)gjﬁﬁgi{%)k ] Clerr]alkyl, Rerr] is Hor

Cerr]Jalkyl, s is CHerr]-CHerr] 3.

A compound accord |U1g abnntdr&lmgz,@(vﬁk% SRDRy O] NRE, GRgOB[ge(ERQ(@Rk)ﬂREZ,
Ar-Clerr]alk l&f k I

-CH err] Cé[ e)rer gz&%«)ﬁ[ 8—!%)% e|2r %?@ ‘%ﬁu% ké{ %QC(S) n whi ch
R is Hor )NPéI.N?F (8), S(O) )@N—N NR CREO: | ai m 3
i n which R[erdnglzs caétl[ g,r@ﬁg;EfRegrr] : A corrpound whi ch
is: 20 y}%Z pyri dy amno)- 1

- propyl oxy] - 3- oxo Gzls §ot @t rahydro- 1H 2- benzazepi ne-4-acetic acid;

(1 )Hg L3 (4-am no- ReayH| dykﬂlﬁ@lﬂi&% ARV DY 7oycIdalidt-Cy Qalkyldr Ar-Byleaikyiahy dr o-
en zepl ne
()-8- [3 - met hoxéﬂca g‘y' ﬁ@ﬁh’rﬂrn%()o)o& - propyl oxy] - 3-oxo0- 2, 3,4, 5- 25

tetrahydro- 1H 2- [RiwiaBe@i gakyl- Bl qalkal Cd;7cycloaltkyl- C0_6a1ky1 Ar— C0_6alkyl or

11 - beane azepgratair SpAfea by o ice hooe choliyofy e i v, GG SBE T )

- pr opyl oxy] - Sle)Ré andTONREMt et r ahydr o- 1H- 2- benzazepi ne- 4- acet iC
acid; 30 %1{13(:[%11\( i.opéxéo %ugy@t rahydropyr| m di nyl ) am no] -

1- propyl oxy] 3- oxo- g dro- H 2- benzazepi ne-4-acetic
aci d: 15 Reis H, Cy_galkyl, Ar-CO_Galkyl et—CO_Galkyl C3.7cycloalkyl-Cy_galkyl, or

(CH,) CO9RE;
RY and R€ are independently selected from H, C;_galkyl, Ar-Cq_galkyl, Het-Cq_
. galkyl, or C3_geycloalkyl-Co.galkyl, halogen, CF3, ORY, S(O),Rf, CORf, NO,, N(Rf),,
CO(NRf),, CH,;N(Rf),, or RP and R are joined together to form a five or six membered
20 aromatic or non-aromatic carbocyclic or heterocyclic ring, optionally substituted by up to
three substituents chosen from halogen, CF3, C;_4alkyl, OR, S(O)Rf, COR{, CO,Rf, OH,
NOy, N(Rf), CO(NRS),, and CHyN(Rf),; or methylenedioxy;
Q!l, Q2, Q3 and Q4 are independently N or C-RY, provided that no more than one of
Ql, Q2 Q3and Q%isN;
25 R'is H, Cj.galkyl, Ar-Cg.galkyl or C3.gcycloalkyl-Cg.galkyl;
R"is R, -C(O)R' or -C(O)OR';
R™ is H, Cy.galkyl, Ar-Cy_galkyl, Het-Cg_galkyl, or C3-gcycloalkyl-Cqp_galkyl,
halogen, CF3, ORf, S(O)Rf, CORf, NO,, N(Rf), CO(NRf),, CHyN(RS),;
RY is H, halo, -ORS, -SR¢, -CN, -NR8RK, -NO,, -CF3, CF35(0),-, -CO,R8, -CORE
30  or-CONRS,, or C1.galkyl optionally substituted by halo, -ORS8, -SR8, -CN, -NRER", -NO,,
CF3, R'S(0),~, -CO,R8, -CORE or -CONRE,;
‘ ais0,1o0r2;
bis0,1o0r2;
kisO, tor2;
35 mis 1or2;
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114 ()-8-[3-(6-am no-2-pyridylamno)- 1

-propyl oxYYOS8/EM82 2 3, 4, 5-tetfahydio- — —IHF 2: benzazepi n@ GO 5¢ d;
()-8-[2-(2-benzi m dazol yl ) et ho tetrahydro- 1H 2--
benzazepi ne- 4- acetsi® 1 ae#:d; >ﬁnrm “m"m m’mn ‘
[ 2-(4-aza- 2- benquglgjqz,ptyl )et hox’y] £3- bx0% 2,8, 4 5- tetrahydro- 1H 2-
benzazepi ne- 4- acet i c aC|

(+)-8-[2-[6- (et R &eR b dpyndm 2-yl]- 1

- et hoxy] - 3- ox0- 2y3s dobr;t et r ahydr o- 1H 2- benzazepi ne- 4-aceti c acid;

(12) 8- L(Za gggﬁ%%gcggtgﬂ%aﬂ)gﬁq%kSatt X -3-0x0-2,3 ,4,5-tetrahydro- 1 H 2-

()-8-[3-(4-am nopyridin-2-ylam no)- 1 propyl oxy] - 2- met hyl - 3- oxo- 2, 3, 4, 5-

tetrahydro- 1 H 25benza in id:
()-3-o0xo0-8-[ 3- (pé?lmd{&n ouq%aém% é{c’dg&ﬁw b 4,5-tetrahydro- 1 H

2- benzazepi ne- 4- eyl & )éaxg-S-[iﬁpyn m-2~)'lamm0) 1-Propy¥ oxy}-2, 3 4,5-tetrahydro-1H-2-

(R)-8-[3- Mbélﬁhiz amuéet&e%ryl am no) - 1- propyl oxy] - 3- oxo- 2, 3, 4, 5-
t et rahydr o- benzazepi ne-4-acetic acid 0-8-[3-[(

1,4,5 Qtetr ahy&ﬁh%lp(it? Brit--pimipoRridinng- ﬁléFln°il-Pf)9Pé!b‘§f¥b§(9’}° 23&5-t6trahydr0-
2,3,4,5-tet IlHWn@azeémé:H.acdﬁeazazepl ne-4-acetic acid;

S) - 8-(3-(4-anm nop ropyl ox 30x02345tetrah dr o-
()8 (3 (e oL S Sl Bl LPr OPY! 0] ’

()-3-0x0-8-[3-[N-(pyridin-2-yl)- N—(tert but oxycar bonyl )am no] - 1 -
propyl oxy] - 2, 3, 4, tetrah dr o- ne- 4-aceti c acid;

()-8-[3- [N-( 1- oﬁ@pyrﬁﬁ Emvllafcc'@’-(’%g)bfe lﬁ?gﬁbcarbonyl)am nol - 1-

propyl ox¥] - 3- oxo0- 2, 3, 4, 5-tetrahydro- 1 H 2-benzazepi ne-4-acetic acid; 25
()-3-oxo- 8- [3 [N-(p;ﬁldln 2-yl)-N-(tert- butoxycarbonyl)am noj - 1-

propyl oxy] - 2- ( 4- trifll uor onet hyl benzyl ) -2, 3, 4, 5-t egt ahydr o- |
H-2-benzazepi ne- 4-, N+ _NBeeCR W &0 ‘
() - 3- 0x0- 8- [ 3- (pyhi di ff 2- y|am§3‘); 1-p
trifluoronethyl beﬁ\zyl a2, 3, 4, 5-tetrahyd
30 ()- mﬁhyl 3ox08[3[N-( ) -yl)-N-(met hyl ) am no)] -
1- pr opyl oxy] - 2,3 ,4,5-tetrahydro- 1 H 2-benga® lk)d-acfﬁf)lc aci d;
()-2-benzy|-3-oxo-8-[3-(pyridi n-2-ylamno)- 1 -propyloxy]-2,3,4
tetrahydro- 1 H 2-benzazepi ne-4-acetic acid;

g % 2- Ec?r bﬁxyrreth@RBnpAmoB@hcg%r («p&i mkdﬂyﬁmzamm)l-A:bg@&%yénwy] 2,3,4,5-
et rahyd

032 (4 o Ao O BT gRpaiky WK Hs faptigpaikenyl - Cogemipopliiy) 2,3, 4,5

t et r ahy2d o- optidnZihebsiamedpbyany beassitile comisthziion of one or more of R10 or R7;
A is H, Ca_geycloalkyl, Het or Ar;
R7 is -CORS, -COCR'2R?, -C(S)R8, -S(0),OR', -S(O)mNR'R", -PO(OR?),
-PO(OR")3, -NO3>, or tetrazolyl;
each R8 independently is -OR’, -NR'R", -NR'SO2R’, -NR'OR", or -OCR'2CO(O)R";
25 RY is -OR’, -CN, -S(O)R’, -S(0);NR'7, -C(O)R', C(O)NR'7, or -CO4R';
R10is H, halo, -OR!1, -CN, -NR'R11, -NO, -CF3, CF3S(0)r-, <CO2R', -CONR?,
A-Cgp.galkyl-, A-Cy.goxoalkyl-, A-Co_galkenyl-, A-C2-galkynyl-, A-Cq.galkyloxy-,
A-Cp.galkylamino- or A-Cp.galkyl-S(O)y-;
* RIlis R, -C(O)R', -C(O)NR'3, -C(O)OR' -S(O)mR’, or -S(O)mNR'z,
30 W is -(CHR8)3-U- (CHR8)-;
U is absent or CO, CR8,, C(=CR8,), S(O), O, NR8, CREORS, CRE(ORK)CRS,,
CR8,CRE(ORK), C(O)CRS,, CRE,C(0), CONRI, NRICO, OC(0), C(0)O, C(S)O, OC(S),

N
-(4-
perizazepi ne-4-aceti c acid;
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115 - ()-S-cﬂﬂﬂﬁ AR Wl -1 - N (benzoyl ) ari no

- propy| oxyWo238/44192 l'uer otrethyl*benzyl ) - 2, 3, 4, 5- t et rREREIN ﬂ;oﬂl

H 2- benzazepi ne-4-aceti c acid; '
()-8-(3-(2- |Q(S)HH!£0NRE€®)ﬁ(@W)NR&S(OMWINﬂ@NRQNR@CR&QL CngW CR&0G}, 5-
tetrahydro- dedd 21henzgzept -acetl c acid;, 5 _

()-3-o0x0-8-(3- ﬁrldln Iamno- ropyloxy 2-(2,2,2-trifluoroethyl)-
2.3 ,4,5-tet rahycﬁgds H;LCh aalbsé#i alkéh ﬂlsdémlmky galkyl or Ar-Co.galkyl;

([err])-8-[2-(2- qmlglﬁkht:@t?ﬁk LR (0)19):3F

1- et hoxy] - 2- met hyl.- 3- 0xQ- 5tetrah)(/: ro-

1H 2- benzazepi ne Rtisis & F¢- 63yl dHet—Co_(,alkyl 3.7cycloalkyl-Cq_galkyl, Ar- Cg_galkyl, or
()-8-[3-(4, Gclcgan@r Supbtineed BY Siredo e Brol) choberPiréiR Yh1ogen) €R; NRLhpRe FRex0- 10

2,3,4,5- tetr ro-mﬁ\?enzazepl ne-4-acetic acid;
() 8[3(4 ro- 1 H 13d|azep|n2ylamno)- 1

- propyl oxy] - 2 foermltgaj&&yl&moo_gala'l 4,5-tetrahydro- 1

H 2- benzazepi ne- t _

()-3- oxo-6- | 3 [ N A po1 8 S ienepdepty MY Y% Bty e mor tham oneof

- propyl cuay]QLQ2 and Q%is N;

((aéll 'Ejl’l fll5uor onet hyg: li)sq@zdll Qan&l ?Ar-‘ho 6aﬁ<9f5r%}y6q§80&lm %&6§ﬂ§1azep| ne- 4-acetic

() - 3-.0x0- 8- [ 3- [ NR'pyRb dF (@B 05 tGOMOR} sobut oxycar bonyl ) ami no] - 1-

propyl oxy] - 2- (4- tKM1§ hum@n@twysmn@w NRZRB,-{03; Jo#t, F@hs)2; -do,Re, -CORE

H- 2- benzazepi ? g .

(5)-3- oxo- 5.5 A0N52 8 - s5h apanGIpL sobstitirc iyl s PR -FB, -ON, -NRER', NO,,

trifl uonemet-Opi, mSioy,l,)>-€0,R8,4CORS 61 CANRE,0- 1H 2- benzazepi ne- 4- acetl c acid;

20

()-3-0x0-8-[3- (4%9’h]y(fr&yr|d|n 2-yl am no) - 1- propyl oxy] - 2- (2, 2, 2-

trifluoroethyl)-2i804 &2 etrahydro- 1 H 2-benzazepi ne-4-acetic acid;

()-3-0x0-8-[3-(N Rylrdrg.kﬂﬁiz yl)-N-(nethyl)am no)]- 1 -propyloxy]-2-[4- "~

(trifluoronethyl)benzyl 3,4,5-tetrahydro-1H 2- benzazepi ne-4-acetic acid;

(S) 3- 0x0- 8- [ 3- (py®ildirA: 2- yl ami no) - 1 - propyl oxy]-2-(2

, 2, 2-trighl u%gggmhaemgaﬁy accepaBle dalbrhéB4fr ahydr o- 1H-2-benzazepi ne- 4-acetic

aC|d (R)-3-0x0-8-[3-(pyridin-2-ylamno)- 1

-propyl oxy]-2-(2,2,2-trifluoroethyl)-

(Zsf g [53t ?t4 rahydr4o 1H,%pﬂaee§szﬂ@@pmékoaﬁr@burﬂ ofieHedormula (I) as deéﬁneczi in c1a1m '
ridin XQ

LT T uor oot Hyr ek pipbtes St i 2kamppul RERYMIE I B4 oo 8.5 50

('S) - 3- oxo- 8-f{>x®u4a(1/)ﬁ4 5, 6-tetrahydropyrimd-2-ylam no)- 1 -propyl oxy]-2-[4-

(trifluggomet hyl )benzyl] 2,3 ,4,5-tetrahydro- 1 H 2-benzazepi ne-4-acetic

aci d; (S) - ox02(2penylethyl) 8-[3-(pyridin-2-ylamno)- 1

- pr opyI oxy]-2, 3,4, 5- tetrahydro- 1 H 2-benzazepi ne-4-acetic acid;

(S)-8-[ 2- ( 6- (et hyl ani td X 1- et hoxy] - 3- 0x0- 2- ( 2- pheny! et hyI)

35 2,3,4,5-tetrahydro- - benepl ne- 4-aceti c acid; _

(S)-8-[2-[6-(met hyl am no) pyeradNp-2 yl ] - 1-et hoxy] - 3-o0xo0-2-(2, 2, 2-

trifluoroethyl)-2,3,4,5-tetrahydro\lHed,0gakazepi ne- 4)_ afetl c acid; or

av) V)
wherein R1 and R2 are as defined in formula (I), with any reactive functional
groups protected, and L! is OH or halo;
30 - and thereafter removing any protecting groups, and optionally forming a

pharmaceutically acceptable salt.
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116 (S)-s-[z-[ﬂ!lllmm&mwmﬂ mri din-2-yl]-

1- et hoxy] - 3w@es/ 121924 - benzyl ] -2, 3, 4, 5- PETUSHYLA0GL 1

H 2- benzazepi ne-4-acetic acid or a phar maceut i cal | y acceptable salt

t her eof . 5 42. 6. Apmo&sqdbapramegm caapound opths fdringla (Dhab défired impelaimes a  ~
conmpound 0 har mac ally '
accept abl e carrl er. &b s éoqnp?i@éérga@@ngJco%%b@%%f_gémﬁygvgrgth?%O%% cgrrpound

of the fornul terppla (¥D: defined in claim 1, which process conprises

reacting a conmpound of formula (I1V) with a 10 conpound of fornula (V):

[err]

wher ein err] and Rlerr] qre as defined in fornula

(1), with any reactl_ld/e funct jonal 15 groups protlected and L[err] is OH

or hal o;

optionally formng a

eafiter renoving any pr tec ng groups, and
tically accegta f’&s'glt C(H
o

8. A conmpound accor ny one of clains_jl tdl5 for use as a 20

medi canent , 9. uq,i a ccf?rbtam‘a of the fornmula (1) as
defined i claiml in the manufacture of a nedi canent for the

treat ment of osteoporosi$lV) 25 10. The e of a conpound of the
formula (1) as defined in claiml in the manuf acture of a medi canent

for the inhibition of angiogenesis.

10

15

20
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30

| R

wherein R1, R\ R", W, Q1, Q2, Q3 and Q% are as defined in formula (I), with any
reactive functional groups protected;
and thereafter removing any protecting groups, and optionally forming a

pharmaceutically acceptable salt.

43. A process for preparing a compound of the formula (I) as defined in claim
1, which process comprises reacting a compound of formula (IV) with a compound of
formula (VII):

R' T
HO N AN |
o N NN \r (CR',),—W — OH
l
Qs ,.Q°
CO,C, calkyl o
av) (VID

wherein R1, R', R", W, Q!, Q2, Q3 and v are as defined in formula (), with any
reactive functional groups protected; .
and thereafter removing any protecting groups, and optionally forming a

pharmaceutically acceptable salt.

44, A compound according to any one of claims 1 to 21 for use as a
medicament.
45, The use of a compound of the formula (I) as defined in claim 1 in the

manufacture of a medicament for the treatment of diseases in which antagonism of the

o83 receptor is indicated.
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46. The use of a compound of the formula (I} as defined in claim 1 in the
manufacture of a medicament for the treatment of diseases in which antagonism of the

oy Bs receptor is indicated.

47. The use of a compound of the formula () as defined in claim 1 in the

manufacture of a medicament for the treatment of osteoporosis.

48. The use of a compound of the formula (I) as defined in claim 1 in the

manufacture of a medicament for the inhibition of angiogenesis.

49. The use of 2 compound of the formula (I) as defined in claim 1 in the

manufacture of a medicament for the inhibition of tumor growth or tumor metastasis.

50. The use of a compound of the formula (I) as defined in claim 1 in the

manufacture of a medicament for the treatment of atherosclerosis or restenosis.

51. The use of a compound of the formula (I) as defined in claim 1 in the

manufacture of a medicament for the treatment of inflammation.

52. The use of a compound of the formula (I} as defined in claim 1 and an
antineoplastic agent in the manufacture of a medicament for the inhibition of tumor growth

in physical combination or for stepwise administration.

53. The use according to claim 52 wherein the antineoplastic agent is
topotecan.

54. The use according to claim 52 wherein the antineoplastic agent is cisplatin.

55. The use of a compound of the formula (I) as defined in claim 1 and an

inhibitor of bone resorption in the manufacture of a medicament for the treatment of

osteoporosis in physical combination or for stepwise administration.
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