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Vit ronecw ogfus PPt or Ant agoni sts PCT/US98/00490 FI ELD
OF THE I NVENTION 5 This invention relates to pharnmaceutically
active conmpounds which inhibit the vitronectin receptor and are

useful for the treatnent of infl amrirh,'hfﬁ, cancer and car di ovascul ar

di sorders, such as atheroscl erosi estenosi s, and di seases mhereln
bone resorption.is a T\andmct;nmactqhoraﬂmtagemmpor osi s. 10

BACKGROUND OF THE | NVENTI ON _ Integrins are a superfamly of
-cell adhesion recept ors, which are transnenbrane gl ycoprot ei ns

expressed on a variety of cecFIELD QRIHE INVENHEON ace adhesi on receptors
‘includs OfHid Jave’nhbd flafels RfphhinkicbufiodRAct@eBRpstngs wiith inRibftthe( t he

vitronectin receptor ecept or lb,/1llais

expr essed B'i’i rﬁf°8%°é a’%‘ﬁng‘L%’é%ggﬁ?}mﬁ‘gaﬂi‘b@gm ?&‘?ﬁg‘?’%gregat ion 15
and the f oafardidmasmlaoﬂlsexddsm suchtas ktherostleodsisand tebtenasist and diseaaesbyheerih bope wound.
orr] "o csiion foa tacon, BelBfomeofellle, 1 O3 T8 i ng endothel 1 8l
snoot h nuscl e, -osteocl ast, and tunor ceI I's, and, thus, it has a vari ety

of funggions. The [err] rmcent;mumpoa‘s&nﬂmﬁimmenbrane of ost eocl ast
cells nediates ad%st eocl ast s L9 t he bone matrlx a key

e, f
step in the bon%pe?%'ésﬁep% ﬁug?fgﬂ?fgc"g%eg[. 0S8 FeeaRyOrs ng fire trangmerpbrate e |
1987, 262, glycopdteins eadpressedsen actazietof ealls. z'&#swﬂeMS sdhgsiontmeerptors includer esor pt i on

is Osteopomlrma@@%hﬁa edree&e&p&ar meaééﬁéctﬁr}ed@%ﬁn'rﬁ@ﬁsﬁns oot h nuscl e
cells madlatesth%l:r ratlon | cess whlcﬁ can lead to

r est enosi sTesPEaE epllb /Ma is sxpressed qnd Eeu‘g QB‘PB&%?F';F“QH\S?“E‘& platplst aggregation of g

‘Car di ol@s candalie fdasation am&moa&;c cld atthe site of a bléeiiihg wemnadl PhilipsBstabks, - et al .

Cel |, 1994y 79 194d57 @qs 5&%@&&‘5 i e@%@%ﬂhﬁ&mﬁéoﬂ%l to

pronDte tunor regress |on cin anglogenlc_ ood vessel s.
Thus, inclydipg englothplial, smoetbknurs% wpqdaéw@ttwﬁorrce%s@mdowu aysietysef ul in

treating difem&ess. The6/B, ASeptor expre.@sd SAROMEHbréne dfaﬁétﬁﬂ&?cbﬁs raaﬁht@anu:er

The vit ronacﬁxgl gn orfe &F&%r ot§ F OwnFé te] e &r 8(’[)0 rgsomg T ces l?o

i ntegrins, RS Flgs %’rern] ’T% r‘y] 2y f 'ﬁ ?’f%ﬁ Bt 5? Int. J.
Exp. P hottal, /1§ Chem., 19M;LZ62{737|03] AZiease Hiaragrsrizadiby oxnsssiverbonnd Vi t r onect i n.
[err] bi ndfescﬁptk&,ng@stesa&bﬁ; Vil bl AR expriGdatelnland doic shooth musete 107 [ nogen,

l'am nin, throhbospondin, vjtronectin, von WIlebrand s factor, osteopontin
and g mediniss e BHgEstion into peointiiag prRcess Whirhsaa daa 1p restenosiy K onect i n
recept.or [ pger¢uanB@s ctvenddy aiptopiasty. Browrd, & abeCardivaisaidal Rer), 1904, 28at16si on of a

\(/%;l”etsy of A tﬁ uLnagy Fﬁgeqkf epﬂl %?h 99 gg%rlqg’faﬁag E%o%{n that %%Bfgggt%%%%t &saalbleceI I's,

angi og%‘-?meswspwte fupnes repRsasiPnhy Aduping apopsis eiangiogenicood vsszsplenws, 1994, 264,

569. This hgahwtat lodkihENREREEEEceptbr would be AP th tatfpalistases) sihm@N Wound
granul ation_ tissue, but.not i n, normal ski n. WO 98/ 30542

PCT/ US98/ 0PgBorosts, restenosis and cance:
The vitronectin receptor is now known to refer to three different i mtegrms

designated otyB1, 0tyB3 and o Bs. Horton, et al., Inz. J. Exp. Pathol., 1990, 71, 741. 0,B{
30 ~ binds fibronectin and vitronectin. B3 binds alarge variety of ligands, including fibrin,

fibrinogen, laminin, thrombospondin, vitronectin, von Willebrand's factor, osteopontin and
bone sialoprotein I 0485 binds vitronectin. The vitronectin receptor 0O.yBs has been shown
to be involved in cell adhesion of a variety of cell types, including microvascular
endothelial 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.

-1-



The vitronectin receptor is known to bind to bone matrix proteins which

contain the ' tri-peptide Arg-@y-Asp (or R@) notif. Thus, Horton' et
al, Exp. 1991, 195, 368, disclose that

pept i deswgﬁh']’%gﬁqgant I -vitronectin receptor antibody EE’%@%’ | b| t
dentine resorption and cell spreading by osteoclasts. In addltlon Sat 0, et
al., 5 J. Cell Biol. 1990, 111, 1713 discloses that -echistatin, a snake

venom pepti de The Gtronectin receptonisknowen totbind RI®ne egtrxpeeeing which gpatadithe i nhi bi t or
of bone r ﬁ'?ﬁépﬂh%ﬂ&-@l@ Asb%aln%rsa%anwms,ng%n, et al,, B HRiRES 1991t pshent  of

ost eocl asts S nogw been di scover ed t hat certain

conpounds 3¢ displatedbat RGPhiopiainipepersidet #d an anti-vitrprepyin regapter pasibedy r eceptors. Tn

par ti cul ag2306) inhibi datinereSorpion\atd el shleadingShydate66MERO WinsliFitiah,SatbDet al.TOr € -pot-ent—-

i nhi bi gor t a he fibr] jeceptor.
“SUWVA ds[—‘ %Ié"lt’}ﬁyékﬂh?}@% bisondse ikt ea{m#ﬁ ps"hﬁe "EACT B?Pugg‘r‘{gr I ses conpounds
‘as descr i bengaibstheRGRsequenceyif i poterit inhiitor of bongrbserptian &l tsgiesalturg@nd vity for the

i nhi biti oqhh;gmgtlg&hmé,&gp&%awow&ept or and-are useful in the 15 treatnent
of inflammatiopn, cancer | ovascul ar. d| sorders, .such as

n
at her oscl er osi 48% Wbeeng‘*s?"é%rf gain compoppds é%%?“%‘é?‘@i‘%fﬂ&ne resorption
i s a fact og83 adohBascapsdre dppardails, it has been discovered thal kick conipoandsiagtn i S al so a

phar ﬂ%eumo&ggoé&mn@ﬁ&; bfife siamﬁiﬂe&gm? Pl iBncRon recepror, 4SSC! 1 Ded

her ei nafter arnmaceutl ca Thi.s invention is
al so a nmethod of treating di seases which are medi at ed by the 20

vitronectin recept or I n esmmmuonmmnm conmpounds of this

i nvention are ef reating, atherosclerosis,, restenosis,
|t ot on. (5 ii¥encif comprises colrpS i Pee RS eReinaRte SR BB | on s &
factor, s@mma@lmabq;putydgx tbe inhibition of the vitronection receptor and are useful in the
DETAI |}§D tEaemEN: B in@nmétton, cancer and cardicvichlat ANcRdbr, Gtk QQM&SEE:%SIQQN@'

conmpounds whi ch arge nore otep inhihitors of the vitronectin
recept or f‘ﬁ%?ﬂ"sﬁné“dfq“ﬁ?*ﬁ‘ﬁ R PRIE &SP @Hon *’Fﬁé“’ﬁ’b\f&‘fh”éaﬁf%ﬂ??ﬂ% conprise a
di benzocycl oheThisirevemtivh és dlsd aphamaiacenticnl tonpeidorcaindpaising gnpdlkis ks t uent i s

present o ; menbered rings of the ‘
di benzocy?fgﬁged%fgrﬁgagﬁgn%%&aa?&&ﬁﬁ%h@ SUbSt i t uent contai ning an acidic
noi ety is presdhis nygntioRds aj-‘é\?é’f‘ﬁ“??ér?ﬁﬁ?%ag flipqagps gthichjaee ngiated by the

di benzocy eluohesh esteptor] Mea SiriiiE Al tdRipBiRls bf i nﬁmioﬁ HeluSefiigbs eved to
orient th stituent sidechains on t menbered rings

h ven
so that th “"ﬁﬁ?mﬁ‘{f"é‘?s&s festenosis, mﬁﬁ%ﬂﬁﬂ Zt"ﬁdfsﬁ*ge‘r\/w efeghele"é‘ﬁ n receptor. It
is prefer r%drpvblalsaMtsmthnelosteoPDmmSourteen i nterveni ng coval ent bonds
via the shortest intranolecular path will exist between the acidic

group on the aliphatic substpidgiitrlybes6RIBEVRN- Memrbered ring of the 35
di benzocycl oheptene and the nitrogen of the nitrogen-containing substituent

on ongsof the This mveﬁroamhpxeseﬂwelmaﬂipafneﬂwﬁwm RbreldoRnhIRIREOS I Ohept ene.
Specific ¢QIRO nds of %%n & nvention =
_o. ec ERior4 Z@e ibrinogen receptor e novel compounds comprise a

PCT/ US98/ @M@@cycloheptene core in which a nitrogen-containing substituent is present on one of

()-10, 11- ichysidte dixlninibhred EhiQsr fieRiffeh by d}ci’dﬁlaﬁ&)e atd B SPHiN stk

di benzol a, 4‘ cl ohept ene- 10-aceti c aci
()- 10, 11- EPH¥ 6“3“{"%Pee‘yéiwwm“?nmbavwnvféb%oxy] 5H
di ben30| adibkrapeycivhepénen Fhd dibaredytioheptnélingsysiem is believed to orient the

substituent sidechains on the six and seven membered rings so that they may interact
favorably with the vitronectin 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 substituent of the seven-membered ring of the
35  dibenzocycloheptene and the nitrogen of the nitrogen-containing substituent on one of the
aromatic six-membered ring of the dibenzocycloheptene.
Specific compounds of this invention are:
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5 ()-10,11-D hydro-3-[3-(4-met hyl - 2- pyri dyl am no) - 1- pr opyl oxy] - 5H

di benzo[ a, d] cycl ohept ene- 10- aceti ¢ aci d; or pharmaceutically
accept ablygp sidsse t her eof . I n cases wherein therassgonapsls of
this invention may have one or nore chiral centers, unless specified,

this invention includes each uni que nonracem c- conpound whi ch 10 may be
synt hesi zed and resol ved by conventional techniq . : Al so

i ncl uded i®-10nk1DibydrevP-Ehaming-2ipypdlameolsl Prf’ngﬁ’g'S%bunds of this invention.
Prodrugs a@itenfpdtitiheslerecOhectizayidcoval ently bonded carriers which rel ease
the activ J t 8 st ant i nvention) in vivo.
The corrpog%also’lolfm?ﬁﬁirggi{%% tly(%n?ﬁ-%}-‘b&ﬁ?y If L"g&%l?y-r]fglﬁng" of ""v'i"f'r'""(")"ﬁé'(:'f_i)"'h' “and

ot her RGDdibeszola,dersicheptensd Opegsiciagidsando the vitronectin receptor. | nhibition
of thesvi t(i)Oﬂ)?H_tlDi!ﬂydrS-@f{D-f(@fnetﬂgl- -pyridylaffloR 0pkaslofylishhi bi ts osteocl astic bone
resorption_and ig useful in the ?.r_eat ment of diseases wher ei n bone
resor pt i offiBe %@6@?@?@6“"\’&%{%&5%{)[ ogy, such as osteoporosis and

ost eoar t hror phasmaceutically acceptable saksthereaft her aspect, this invention is a nethod
for stinul ating, DARE,HeAiATAL EHbolhtis 6P thidnvenfieTRYy HRSoR S Indtethizlti N9 a
conpound whi ch causes an I ncrease in osteocal cin re?ease. _ I ncreased
bone. pr odgenterahmniess peeifiedathisirysriqningydeyiach suigneqopraeesmicrrmpopnd vhigh e is a

def i Ci1@NCnay be synti¥sized 4 resbivedls) doaventisiabechiquéssnodel i ng of bone is desired,

such as fracturge heal i nd the reyention o ne, fractures.

D Soanes mad mAisaiaidesh @R oyehfon are prooclis B R birRhude of BRSipherBEl U1 ©°
struct ur e Rumigs aed wosiferedd6 be any rcgml@.ﬂr; houdpfbmwhic}leeaﬁenbﬁt whive,

hyper par atpﬁbéﬁﬂi &Binpaimds of ARdRdtanbindértieMSLvivdly Per cal cenmi a of mal i gnancy,

b
osteolytic | esigns produced. by bgne . . fastasi s, .bone | oss_due to
Tmobi 1 zat i on 196 cuRRRAAE VR e bBEiE of Y ROt G g gter RED'
ost eortdl acbataining pepticiag 1 shesvitenmekctinstoeptpe tintdbition ofdim Nigorsetinatdeptof srom
admi ni st erj . - S, ' - . '
Add ¢ | onal Po s IIRRHRRoctsnic onf byl dnB HARLAOH e rsmont of isegas,
vi t r onect iwhemin bong gserption is asspriated ithnathology.dnghras petppporogipand of cells, said
conpounds gseudr@hriie useful in the treatnment of inflammatory disorders,
such as rheumatoid arthritis.and. psoriasi nd. .. ardi ovascul ar
i Seaces. | sucn Tancyee abe 4 R BtoR iy A et B Mating bone EBMANRAARSY e
preser®0 i reomptises administeting enaipoiindiwhich dauses areinerrase in asteoqaicinmsieaseon of ot her
di tsﬁas es :Ilﬁ&éddéh BHde prgdﬁtion Ql&tc,lelaﬂiet néﬂtrﬁ}j&i&‘e{ilsets%tesé%h&ﬁmﬁ)&é_d'ﬁ@dbﬁci&ié?]9[ ders,
asthma, allergies,, adu respir.at or i styess syndrone, gr Ver sus
host di seﬁ@?‘g%ﬁﬁ%b‘l“!’m &%Pda‘&gé’gl"?”&l’ﬁ‘{e Bt fueh %ﬁf&% F’E@r;@ﬁg?g’e |
cont act deprevadtidniof borierffa-taresaDiseagesant eietablilic elizorers aihith odshiein lagstobbeneLine
i seases.  slkime would oS58 TR Gl BfmBC R Thedsdd SfefifhuifRahso Do useful

for wound he o - 3-
WO 98/2305 Faget's disease, hypercalcemia of malignancy, osteolytic lesions produced by bone

PCT/ US98/ Gf4&hsis, bone loss due to immobl}iRation 5P St hdEmdak défieendy, BeIRBL's di#&%ﬂt ion are
nt | 0

al so useful  for, the treatnen I ncl udi n revention angi ogeni c

i Sor der s coPBalpcit TyRiGSE BN deaPEsinepd herefiuiati PO Sk o Rmeaend

condi ti onsfsiobention, abnor mal neovascul arization. -Were the growth of new
bl ood vessel s  additionhify, 5l theldbapoitias ofthe MRt irdvBhtioR Sty viddiiecepat hol ogy

associagted with a diséase,_inhibition of .5 angi o isis wll reduce the
del et et oUECRPFSANY e’tﬁﬁé‘%@b‘&%‘é of gells.s3id Gopeupgs %ﬂ%ﬁ}’e&wfm intheyi sease '

target is ttamivat ofdnflafiniatayp disdriiers, Yihrae rietvdatgid anhritisahd pseviasy, and vessel s i s
required tQ .. r.t fia.del rou ' L ipRibition of -
angi ogeni s°|9%"'°v”ﬁ°r“a‘?§ge3§"é’ 5g %Lég\gkhgrggdagm Edgéusgeﬁ{)s?s' frgé %??’Z"% l|‘“issscf gg’eand t her eby
cont ri but epresentiimvgntianireay be ysefeldonthe tratmenterpeayersioniof ofbet diseases ingudipg.y
requi r emerfubnot HAEP oS thrdmibobrdbliic AiseMd:, aathmb LiMYgfs WaEH RsphaRPdistksar i zation is

a

35  syndrome, graft versus host disease, organ transplant rejection, septic shock, eczema,
. contact dermatitis, inflammatory bowel disease, and other autoimmune diseases. The
compounds of the present invention may also be useful for wound healing.
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10 continual requirenent in order that the tunmor grow and the
establ i shnent of solid tunor net ast ases. Thus, the conpounds of the
present invention inhibit tunor tissue ‘angi ogenesi s,_ther _
prevent i W® B netastasis and tunor growt h. P@E@%ﬁ‘&or di ng
to the nmethods of the present inventi-on, the |nh|b|t|on of

angi ogenesi s using the conpounds of the present invention can anel i or at e

t he synptons ofnih&ompdmdsjdfsmmmm&mnudnmmsammghg S tinedt) ﬁx&lddhtg di sease.
Another L NGCARRHL bFark BRG] alchierd Afi RONRRNAIS, BLorbliead RS) By mmvge@t on are

eye I'seaseés. c neova arizati on | Seases

i ncl ude- cmqnélapnsnewalwhm%m neovascténwoaewereshmmﬁb o&m@m vessels
transpl alnt B teQ@Buse BE bp&intribm![ﬁ@{oaﬂab {)dtﬁoloéyt&@obxﬁtr&ﬁftl@i HikdaSe, xdgibgﬁu\i% lu m and
neovasc a annus on ens S LTl onal -eye

di seas s wilSSEe B Seluthon el of i seHbe AR AEPRCE B8 oy ccumed
ocul ar hi sdisqataa&'guss diabetieteiinppthy.h Where the growth pf reweloodivesselaisdequiredas cul ar
gl aucona. su{)ﬂort %rowth ofa ﬂéi%%xﬁ) hﬁs\éﬁ@ tidhﬁﬂanlb? E!&k%éexﬂ%?%ﬁﬂ@cﬁxc@th% ola d OT

i nhi biting mnistering stepw se or in
physi cal comply fbe Bﬁ“%l”’é‘é‘??ﬁ??ﬁﬁ@%‘f“‘%ﬁé%?%éh‘?me mass base @niloedh and an
ant i neopl asupplg re@¢thentss Eximplss 1ﬁdhﬁlé'fgﬁﬁ&li\oﬂﬁldm€ whétk aédvasculdzation is a Thi's

| VENtPN GloiftalledittorR if Oderind B HRG gkl arleRRRabIMimEy EPERANALO! FOrmul a
ik

(1): fess
conpri ses metagases. ginup thegomponnds of @Ecﬁfcsﬁm Anyestion irhibit tumor tissue

[err] iogenesis, thereby preventing tumor metastasis and tumor growth. -4-
WD 98/ 30543@ g P g gro PCT/ US98/ 00490

I n anot her aspe “s'(fF“l“?'H'%mlu?f\fB‘?ﬁ]?quﬂf‘f‘%Prﬁseﬂtr‘B‘teég‘g‘ g inhihiias i ng a conpound

of f or angiogen(ebib hising the compounds of the presen ievention can ameliorate the symptoms of
15  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
neovascular pannus associated with contact lens use. Additional eye diseases also include

20  age-related macular degeneration, presumed ocular histoplasmosis, retinopathy of
prematurity and neovascular glaucoma. '

This invention further provides a method of inhibiting tamor growth which
comprises administering stepwise or in physical combination a compound of the present

invention and an antineoplastic agent, such as topotecan and cisplatin.

- 25 This invention also provides for a process for preparing a compound of formula (I):
C, 4alkyl-O I O
CO,C, calkyl @

which process comprises reduction of a compound of formula (ID):

S0

CO,C, zalkyl

C, salkyl-O

30 o



5 V\:h.i ch process conprises cyclization of a conpound of formul a (rrry:
[err]’ This invention further provides for novel

i nt er rediiategseQl the fornulae (1V),(V), 10 (V) and (1) pcrusoBooad
15 - 5-

In another aspect of this invention is a process for preparing a compound of
formula (IT): '

o ~-CO,C, galkyl @
5 which process comprises cyclization of a compound of formula (II):
CO,C, alkyl D

" This invention further provides for novel intermediates of the formulae (IV), (V),

10 (VD) and (I):
00201_salkyl
. C1 _sa]kyl'o O 'Q
avy
CO,C, calkyl w:
15



WD 98/ 30542 _
PCT/ US98/ 00490 : [err]

As used herein, Cerr]alkyl is meant to include nethyl, eth ropyl 5
i sopropyWO3eMEy| , isobutyl, t-butyl, pentyl, n- pentyl ﬁﬁf Wﬁ
neopentyl and hexyl and t he S|nple aliphatic isOners t her eof .

Certain reagents are abbreviated herein. DCC refers to:

di cycl ohexyl car bodi i mi deg_ a0 DVAP ref e

0 dlnethylan1nopyr|d|ne Dl EA
refers to dllsopropylethy1an1ne, DS re to e
| mrele? HOBt refers to 10 -

N-et hyl - N (di met hyl am nopr opyl ) - ¢
1- hydr oxybenzotri azol e, THF ref ersat0 tet ahydrofuran, .DM- refers to

di net hyl- f or mani de, NBS ref er H®E& NNgr onp- succininmide,” Pd/ C refers to- -

a pal |l adi um on carbon cat al yst, DPPA refers to dlphenylphosphoryl
azide, BOP refers to benzotriazol - 1-yl oxFO:LCrealkyl

tris(di met hyl am no) phosphoni um hexaf | uor ophosphat e, F& rbfers to
hydr of | uori ¢ aci d, PPA refers to pol yphosphoric acid, TEA refers to
triethylam ne, TFA referg Ry trifluorgacqdtic acid, PCC refers to

pyri di ni um chl or ochr omat e*® punds of the instant invention
are prepared by the nethods desc
Publ i cati on No. WO 97/01540 (I nters N7

Bondinell et al., PCT
pllcatlon No.
PCT/ US96/ 11108), published January 16 19'
i S i ncorporated herein by refer@nce. 20 0.3 @@. Additionally,

gmglre di scl osure of which
conpounds of t an us to
t hose descri be S%ﬁéﬁ&%cﬁé@?fsﬁﬁ%ﬂg{roég Q%/ m@ogtﬁy : WO
98/ 30542 isopropyl, n-butyl, isobutyl, t-butyl, pentyl, n-pentyl, isopentyl, neopentyl and hexyl

|[3CT/ ]U598/ QA8 simple aliphatic isomers thereof. ' 'Schiene 1
err -

Certain reagents are abbreviated herein. DCC refers to dicyclohexylcarbodiimide,
DMAP refers to dimethylaminopyridine, DIEA refers to diisopropylethylamine, EDC refers
to N-ethyl-N'(dimethylaminopropyl)-carbodiimide. HOBt refersto
10  1-hydroxybenzotriazole, THF refers to tetrahydrofuran, DMF refers to dimethyl
formamide, NBS refers to N—brorho-succinimide, Pd/C refers to a palladium on carbon
catalyst, DPPA refers to diphenylphosphoryl azide, BOP refers to benzotriazol-1-yloxy-
tris(dimethylamino)phosphonium hexafluorophosphate, HF refers to hydrofluoric acid,
PPA refers to polyphosphoric acid, TEA refers to triethylamine, TFA refers to
15  trifluoroacetic acid, PCC refers to pyridinium chlorochromate. .
Compounds of the instant invention are prepared by the methods described in
Bondinell et al., PCT Publication No. WO 97/01540 (International Application No.
PCT/US96/11108), published J anuafy 16, 1997, the entire disclosure of which is
incorporated herein by reference. -
20 . Additionally, compounds of this invention are prepared by methods analogous to
those described in the schemes that are detailed hereinafter.



a) Tf[err]O, 2,6-lutidine, CHerr]dJ[err]; b) allyltributyltin, Lid,

(Ph[err]P)[err]PdCI[err] DVF;, c) Rudferr], Herr]lQerr], CdJ[err],
CH err] @pboghaziz ] O d) PPA, e) EtQAc/Li HVDS, THF; f) H er ptr/ubof/6dass C,
conc. HCl, AcOH, g) EtSH, AlC[err], CHerr]dJ[err]; h) Tf[err]Q
2,6-lutidine, CHerr]d [err] i) CO, Pd(OAc)[err], 10 KQAc, dppf, DWVSO
2- Benzyl - 4- net hoxyphenol em _Soc. 1949, 71, 64) is converted to
the correspondi ng trlfl uoro dsul f onat e ester, compound 2- Schene
| (e.qg., 1-2) by reaction with trifl uoromet hanesul fonic anhydri de
-(Tf[err]O) in the presen f a sui tabl e base ~

- oTf

HSCO\/\ e’
\,40 )
5
HaCO \
COLE
7
o~ ) i HOS A
l_
COLE CO,E
5 9 10

a) Tf0, 2,6-lutidine, CH2Cly; b) allyltributyitin, LiCl, (Ph3P)7PdCly, DMF; ¢) RuCl3,
H510g, CCly, CH3CN, H20; d) PPA; e) EtOAc/LiHMDS, THF; f) Hy, 10% Pd/C, conc.
~ HCl, AcOH; g) EtSH, AICl3, CH2Clp; h) Tf20, 2,6-lutidine, CH2Clp; i) CO, Pd(OAc)2,
10  KOAc, dppf, DMSO. '

2-Benzyl-4-methoxyphenol (/. Am. Chem. Soc. 1949, 71, 64) is converted to the
corresponding trifluoromethanesulfonate ester, compound 2-Scheme 1(e.g., 1-2) by
reaction with trifluoromethanesulfonic anhydride (Tf20) in the presence of a suitable base,

-7-
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PCT/ US98/ 00490 ' 2- Benzyl - 4- net hoxyphenol (J. Am Chem Soc.
1949, 71, 64) is converted to the correspondi ng

trifluoMboas sul fonate ester, conpound 2-Scheme 1(e.g. "C’i"’ﬁ‘}“"’o"“"“
reaction with trifl uor.onet hanesul foni c-anhydride (Tf[err]O in the presence
of a suitabl e base, for instance 2,6-lutidine, in an inert sol vent,
‘generally CH em:B]eﬁiyl-e-rme}hoxﬁﬁamﬂ (Jonmoo‘:he?:r .?oc\/\lgtd,h, 71564) 1sa:|oh\36i1éd fohhk yl tin in the

Efi?fr”fﬁhgf Shnd 81.‘%@5"8‘ R Rt Bl F”’y‘ﬁp"““d ﬁ‘i‘%ﬂﬁ grfﬁ‘)? err]Pdd [err]),

in an-i ner@mmlwélmﬂmmesulﬁmc a!m#?lde ©hie hmmme gezmitelebasby Til | ey

(i] f Og. @E}%mé&?@lfﬁtéing@xg%n inéH Ioweﬂns %Jneﬁlhh CH2Clo. bmcﬁaidf\lez gﬂuﬁaz age of the

olefin_in 0 a e car i C. aci can

be accérrpl“‘ gﬁ’gﬂ‘yg‘; in the presegEe %gfﬂ ﬂ%‘i“ﬂ’ﬂ?ﬁ‘%‘?’g fg&%/xmngan agent ,

cl assi cal bis(thiplieffighosghinejfalladivm @I)hlotidd{(BhaB)pBdCIp)s insmlinestrsblvertisadh 28s aqueous

acetone o xi dative
(‘i))rl\?iﬂ%z 3 e?\ﬁﬂh&sﬁn@eﬁggTﬂP g?for%@gé’r 199, 55, 9?@)"‘%1’& 1-3

cl eavage €' carboxylic acid 1-4 is

conduct ed Oxidatyecplagyage of the plefinindrIcheme ! wnforidireptlyithn cathoxylip aciddef  Chem 1981,
46, 3936; cdhbe accomph@eﬂ by @&ﬁh man aﬁﬁopnié@ﬁdxzfn QbdnfcRssically WVRIORI N RuC err]

ted %U th -
N O 3P | o P P S i3S aoyPis o o PE =G P PHHBM o 1] ON,
H err] O. heweveplotidativacleamags/of therdefmin &t affordrlitretly the caboxilic 2aidil-#is t wo

oper at i ONgpndul¥Phckirtilg tdthé Bl fothod ofsr.arplagsfw@rgrth%@@i l¥Se86gavage of the
olefin to the_cor acconpllshed by

n

pr ocedur e?’&é-?”iemk{?ggwf% ’gﬁgﬁ?ﬁ‘é‘“‘?ﬁ ‘é’k‘?’?‘!‘ Fﬁ%“ FISE“"W in fifh bydhemgadsom oxi dat i on
of the al d¢Rydg ot RudwiticNalDA ¥y H5I06AS b sblveat migturd (fICCRK DHCH, a#@a err] as
d d | | d
o D) g R LS i e S B 10
be accorrplssasqmw‘rvglqemy phibe plan toghaxerespo dehyds. which cantb t he net hod
iletscrl bted aboomiphished By meaméf Pl hﬁ?ﬁ éﬁ?ﬁ@%ﬁsl&lﬂm the R FollSWES by(&addaﬁ&m 1300_)

ernatl v nvelr.t e (0] orr.e I N acl )
ohioride 8 l%hl&ghvé&? U Aok AR 5. 5 b NickdiS SOEEEIBOBRG 201
of skill i(Fetahedren 1981, B7200 beanby @ralcaxtalesnaMoutanan (J. OrghChem b&sﬁmﬂt h an
appr oppi atssv)Fbyaﬁ%oanqhtté 13@5@5&& (gh[@ﬁs&c #ld, 26klg’ r1. in an

ot one. 1. 40 RN tpsoched v Broph Bt cyETiN: w361 SR o ISR B, Y

enol at e ofAleinatielyat-dicar b conterted toctas via ehegamapaniding afid citoridelvf li-4, which  acet ate
on exposur, t

diis oBr opy%1 tgeopc'j@QI =28y ;ng&%{%&)% l&%ﬂ% ﬁ?%?’lf %ﬁlﬂ% tuke"r;?rtet %th éﬁﬁugg%%e (Li HVDS) ,
gi ves 1-6¢h approgmgte Frigdelt(erafts catalyst, gigh s Clagr Sé‘ﬁ’ér iBaninsft an al dol

react pgn, sallvéda,csu@m BFEClzrbr Usg, R6veEs ﬂﬁQyé)i: k¥asd 1051 sm&ihntor msn a0 for
I nst ance e 1-7 can be

H 1-
acconpl i s ﬁglpﬁgﬁe 'ﬁ‘%‘f’% &th 8\e§§?l§te 8(/%&5’? ﬁﬁtaéepﬁﬂlﬁé 5“5’51“’ | §1 &ﬂ;}f or exanpl e
pal | adi umarstitebn exposure to amappediprivia pwille baseoningiRgs Whium dusemoxmh}m@q)r | ate
sol vent, suSR) @ﬁxﬂﬂ@rﬁbis&nﬁ&hﬂsﬂy’l Brmidd CLIRMISSS e s Frequently an.ﬂﬂ acid such

as HO . Alternativel reduction cap. be acconpl’i sh atreatrrent

of 1-6 wi CRVERPLEhRice ‘P‘é%@"' irercH e alfhoushaTHIR N She RFRSERSH °€ ‘F‘F‘P‘Pﬂﬁ‘} & et herate by
t he géﬁerébrxmh@HWBorTMEDR fseften psed) B.eduaﬂiml oSMnmgx@ﬂl-ﬂtchs beConun. 1988

833 t
acc Z) npl i g?i‘ g‘%h\ﬂﬁ%hﬁ& %Eh@%g?ﬂ% & oﬁg{ 2R P’%iﬁca gf f°¥é§xaag’ er '%f [err],
of by rea®miaeivaigh carbent(Re(FH imanyippeontiatasolyepte puch ay aqetesmcidn:e rthe moencenf |

pr8€f er abl y ridhltr@irabili Ghdh@s B AkdM@tively, this reduction can be accomplished by treatment

PCT/ US98/ &% i’gdvvg met'{‘y%s‘gﬂ’s'ﬂﬂﬁ preseach Sfieren riflpqride etheratg by the geners) methofier ar e
descr i3bed of PrpBasppaes dnPSobmc Sy Carmpups1988, 833). Removal of the methyl ether

of 1-7 to give 1-8 can be accomplished with BBr3 in an inert solvent, for example CH2Clp,
of by reaction with ethanethiol and AICI3 in an inert solvent, preferably CH2Cla. Other

-8-




in Organi c Synthesis" (published by John Wley and Sons). 1-9, the

trifl boronet hanesul fonate ester of 1-8, prepared by the nethod descri bed
earlier £ghetie, conversion of 1-1 to 1-2, reacts W tprpsdol@byotONOXi de
in the presence” of potassium acetate, 5 :

1, 1' - bi s(di phenyl phosphi no)ferrocene (dppf), and a palladiumcatal yst, for ..
I nst ance pal | adi um acetate (Pd(QAc)?2), in _a suitable solvent,

pr ef er abl ysebplmmthogds fop Feanong) of amethyl ether are desenkeddn Greere, (Rrotgettve Gronpd by Cacchi.
and Lupi (dl©fganit Systhesis9@ablisRel byIBMOWiley mdGong. 1-9/1fe Scheme 2

12 b a8 A9 RrRil 2 A UL BRI 11

Schenme 2 conversion of 1-1 ;9_}_72,_ reacts with carbon monoxide in the presence of potassium @@PiE,

=

[err] 5 . 1,1-bis(diphenylphosphino)f (dppf), and a palladinm catal i

CORE is(fiiphenylphosphine) °r§;£‘(’“§-_(h‘§?9r ?i)“xya-pi’-a r“é‘;’)‘;’ﬁ R;g’rtﬁf%'é SYET di ne- N- oxi de,
"DEAD, ( Phyaiadium)geetgte @‘i@r‘ﬁhﬁ ivitable solveny prefepabl DMEOpcgtrdingtothe) 1. 0 N
NaOH, Et Ogenctdl enethind debcfibed &y Oacthi and 26pi (Tez. Lerr. 1992,331356806b giveal-165chene 2(2- 1)

oo o i - Sofallale I o carbon-oxva B BN KAAIBLANE LLAG Rt 1 0o 11 2

Py

M t sunobu-type coupli ng reac n eact
-0- may be used to form an ether linkage.

10

Scheme 2

15
a) 2-[(3-hydroxy-1-propyl)amino]pyﬁdine-N—oxide, DEAD, (Ph)3P, DMF; b) cyclohexene,
10%Pd/C, 2-propandl; c) 1.0 N NaOH, EtOH, then acidification.

20 Compound 1 of Scheme 2 (2-1) is reacted with 2-[(3-hydroxy-1-

propyl)amino]pyridine-N-oxide in a Mitsunobu-type éoupling reaction (Organic Reactions
-9-
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PCT/ US98/ 00490 1992, 42, 335-656; Synthesis 1981, 1-28) to afford |
2-2. The reaction is nediat ed by t he conpl ex formed between diethyl
azodi car BESAPE and tri phenyl phosphine, and is condifHEPSOR40

aprotic solvent, for instance THF, CHerr]C[err], or DWF. The pyridi ne-N
oxide noiety of 2-2 is reduced to the correspondlng pyri di ne 2-3 under
transfer 1892, 4mad5-em szﬁthm 1981N1128)ito afford 32N Thérepdioh Bdhadbreddly tHey St

pr ef er abl | | | n inert solvent,
for i nstaﬁ%"ﬁg1 ﬁrﬁn h‘ r\‘Iamdcl)"}m Ltex'?dt ?“mﬁ%ﬁ)"%&'@ rf'% hexene, o
" 1, 4-cycl okenduetedinan aprgmﬁobleatcfoamsm Hz%lfz,qr HMF. cThgeyddinestch as

pot assi Umoxlde moerfaBzlereaﬁc_eawmawﬂmﬁo%ﬁasﬁmmam pasFiRndrer used as the
hydr og r eagent tion., The ethyl ester

nsf er | y
of 5 98T WAt aaSon et § BB cap Aty PR PR 670 '
Al ter nat eaaiaﬂateddabdrom gorisgpicsplverg, foeinstatice metharel, pthdnadtor 2opaolnds descri bed
her ei nbef el € .
Sehere %@lomgnea? GQRbHeR Do e, Tt &Yﬂ‘f\#b%'a@%f'f&nﬁ%ﬁ[‘ﬁx%h %%@%\%
HOAC; b) Soomatedr ppmonigy fermate. 25 compragnby Yspq as the Yydroggroramsfes pagent in this
Schene 3 sypewBicaction. The iyl estdraf B3 iesapunifiet @f dfséripd in StHenrRCh®@ Ao, 2-f Or mul a 5
(1-5) conmpounds. According to this schene, 3-1 (J. Med. Chem, 1981,
24, ng) |s hydr ogenat ed over an atnosphere of hydrogen gas at a
sui tabl e pr essutemateaethodsiopprepari@contain intermediate coPpounds descgibed of a pal | adi um

catalyst, sbRfnaYRAL SscohPihBrks Ghokibehvei stiRRlegs alasent . for exanpl e

Pd/ C,

glacial acetic acid, at a suitable tenperature, for exanple, 25[err]C to
give 3-2. Cyclization of 3-2 to 3-3, is acconplished by first
converting 3-2 to the correspondi n§cleaied chl oride in the presence of

a sui tygbl e chlorinating agent, for exanple, thionyl chloride, in a suitable
sol vent, for exanpbe, benzene, at a suitable tenperature, for exarrpl e,

85[err]C. . ortgb% CI d chI F a sui tab

Fri edel - Crart rG]\,Mcf"% 2

sol vent, for , CH erp]C [ e Sui tugbl e t for
exanpl e, 25[err Ji ves 6- >
- - 10- Co,H (o)
1 2 3

a) 10% Pd/C, HOAc; b) SOCI,, toluene; ¢) AIClL,, CH,Cl,

Scheme 3 summarizes an alternate method for preparing Scheme 1, formula 5 (1-5)
compounds. According to this scheme, 3-1 (J. Med. Chem., 1981, 24, 998) is hydrogenated
over an-atmosphere of hydrogen gas at a suitable pressure, for example, 50 psi, in the

20  presence of a palladium catalyst, for example, 10% Pd/C, in a suitable solvent, for example,
glacial acetic acid, at a suitable temperature, for example, 25°C, to give 3-2. Cyclizﬁtion of
3-2t03-3;is accomplished by first converting 3-2 to the corresponding acid chloride in the
presence of a suitable chlorinating agent, for example, thionyl chloride, in a suitable
solvent, for example, benzene, at a suitable temperature; for example, 85°C. Treatment of |

25  this acid chloride with a suitable Friedel-Crafts catalyst, for example, AICl3, in a suitable
solvent, for example, CHyCl», at a suitable temperature, for example, 25°C, gives 6-3.

-10-
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PCT/ US98/ 60490 | | | ~ Scheme 4
[err] PCT/US98/00490

4 WO 9830542 a) LINNTMS)[err], ethyl bronpacetate; b) Jones
reagent, Gs(err]; c) Herr], 10% Pd/ C, HOAC, d)
C[err]C{err]CI[err] DVF; e) Ad Eerr] CHerr]d[err], RT; f) Herr], 10%
Pd/ C, HOAC Scheme Sghesgfhar i zes an al ternate nethod for

prepari ng Schene 1, formula 7 (1-7) conpounds. According to this
schene, 4-1 (J. Med. Chem, 1981, 24, 998) is reagt@uEw th et hyl
bronpacetate in the prgesence of a suitabl e base

a for exanpl THF, at
~exanpl e, -7§? : B é? PN s

e
presence of a ig

ture of OX|dan
s err]/Jones reagent, in a suitable sol ¥ =nt, for

umametemmmuwe for - -
ved in the

exanpl e,

exanpl e, acetone, at a

sui tabl e tenperature for exanpl e, 25[er5]C,tC)give 4-3 (J. Og
Chem, 1993, 58, 4745) 4-3 is further hydr ogenat ed over an

at nosphere of hydrogen gas at a suitable pressure, for exanple, 50

psi, in the presenge of a palladiumcatal yst, for.exanple, 10%Pd/C, in a

sui tabl e vent or exanpl ecHgl aci-al acid, at a suitable
t enperatu 25[eyr]C, to d N 15 Cy$ki zation of 4-4 to
4-5, is acco [ ting to/t he correspondi ng acid

pasefce of a suitable chl dA®at\ng agent, for exanple,

.|ﬁ t

oxal yl chl ori de,

11 - CO,Et CO?Et
3 4
O el
CO,Et CO,Et
5 6

a) LIN(TMS),, ethyl bromoacetate; b) Jones reagent, OsO,; c) H,, 10% Pd/C, HOAC;
d) C,0,Cl,, DMF; e) AlCl,, CH,Cl,, RT; f) H,, 10% Pd/C, HOAC '

5 Scheme 4 summarizes an alternate method for preparing Scheme 1, formula 7 (1-7)
compounds. According to this scheme, 4-1 (J. Med. Chem., 1981, 24, 998) is reacted with
ethyl bromoacetate in the presence of a suitable base, for example, LIN(TMS), in a
suitable solvent, for example, THF, at a suitable temperature, for example, -780C, to give
4-2. 4-2 is oxidatively cleaved in the presence of a suitable mixture of oxidants, for
10  example, OsO4/Jones reagent, in a suitable solvent, for example, acetone, at a suitable
temperature, for example, 25°C, to give 4-3 (J. Org. Chem., 1993, 58, 4745). 4-3 is further
“hydrogenafed over an atmosphere of hydrogen gas at a suitable pressure, for example, 50
psi, in the presence of a palladium catalyst, for example, 10% Pd/C, in 2 suitable solvent,
- for example, glacial acetic acid, at a suitable temperature, for example, 25°C, to give 4-4.
15  Cyclization of 4-4 to 4-5, is accomplished by first converting 4-4 to the corresponding acid
chloride in the presence of a suitable chlorinating agent, for example, oxaly] chloride, in the

-11-
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PCT/ US98/ 00490 presence of catal ytic anmount of an additive, for
exanple, DVE in a suitable solvent, for exanpl e, ! rj, at
a suitabVe9@2rature, for exanple, 25[err]C. Treat nent C?H{‘{#@Jé‘gﬂ{ d
chloride with a suitable Friedel-Crafts catalyst, for exanple, AlC[err],

In a suitable solvent, for exanple, CHerr]C[err], at a suitable
t enper at UpRsentduf c&&@ﬁmﬁbuné’&[ae adch&e, fot examplé, BMF4n & suiGable Solverkt foit her

hydrogenated v re o droge pressure, for
exanpl e, g"r Eﬁ?ﬁ ﬁi&“ﬁé@ggﬁ&?&m ﬁ %pgd?.ﬁ’% alté?a g?}'gbgcdexarrpl e, 10%
- Pd/C, in ehlonde wzﬂm;un@lﬂlﬁieé@iﬁrﬁmcaml&mfomm‘ﬂ% A %!italéﬂzwlweut. acid, at a

suitabl e Sp@ée ch aasﬁ&eﬁmx@pmm,forezéw b3dg;, gives #5VE.545 6. _
Aci d addltlon 't's o t he conp pg ﬁ{xy B epared I.n a standard nmanner in a

10  s¥i t Esther hydrogengied pyes AR atfEs AR SuffeblepressyedSs of an acid,
such as hyhipi 5®psi,in the presencé’t)fdl’paﬂn’dﬁlm @alysyy fbr example, 10% PEAD, fnw i C,

phosphori ¢ et , | :
met hanesuf"%’%glc °IV%% %rek %‘?g adﬂ?“guhé(3 'ﬁ%‘r’lrgn?e ne#‘ﬁ%g%rexa'@le’zw tterions
whi ch may 28, 1o give 4-Bccept abl e. Catlonl c salts are prepared by treating the

par ent cowpounicwaamuaﬁa@ﬁ%&oﬁfmndsuepﬁkaakmdﬁaﬂa%a such as a
or. al koxi d alnin cation;

hyd d t

o 1S B B R o s e ot B anrepr o e B Ry EbeoeRy: CRl e r
Caferr], hg{rd)rm}uc hydrofluerivg sulfifie iphdspbori, sgtec iriflucrossctanplaleic, @fccipi&tor ons pr esent
in phar mﬁﬁlﬁhﬁe@ﬁﬁnﬁ: @gﬁfﬁ?ﬂé Eoniidhdds form inner salts or zwitteribhY ﬁhx&ﬂ%ff'ﬁe‘ on al so

provi des a pharmaceut| osi t1on which conprises onpound
accor di ng a%cgpta‘égc%ns@a SWéP@lPFFP%‘ﬁEIb&“??H&E %E"éﬂl‘ Fempoupd ‘é(lf‘&%‘b?"&‘fﬁ? éf carrier.
Accor di nghiy alkilhe reagenif QuuhdsS a Bfdrbxides carmeta bt ﬂkbxwohﬁmmgm: dppropfie manuf act ur e
ofa n | $ he~qonpounds of this
I nvent |90ncarH%m OI%n%ahapf&%{a%ﬁ%%ch D Tgf%égag%{sc%%so% 019 k eCa rrial%ul ated as
sol uti ons am ‘barh specifie dxampled of eatiprgrpresent in phpmaemuetrlbuacwmln satsy at i on.

Powders nay be T eiBiftioh alsh Bidviads Ahdintasficdd torfpositibh HRICIE cothprid@H or

ot her phar maceu | cal | % a&ce ?I e caJ Ler prion to us he liquid

fornul at i Bﬂnm pr&orgng as escrﬁ:ﬁs gragn 7@’3?’2?2?“8‘: Iy 3eceBg @ °§YPef i on. Exanpl es
of sui t ablAscatdinglg thescompeunds pithis mvsnttonmaabeﬁsednskdmmfsotmﬂaon standard 5%
dextrgge ianahék. ﬁ{anpéééljtﬁﬁl%;m GQfol tQﬁec@ &tﬁgﬁﬁfﬁtﬁamﬁﬁmd a01 ution.

Such formulation is especla swta B'aren era | stration, but
may al so hereinbefpre dﬁ%E'BFdf'W bS f%““@ﬁﬁﬁﬁ%quf’%&q’ RPllized BRVIETHOH i n a net ered
dose i nhalpaenteral ddeiiisiatied. Hovders may be ietuhstithtbdiby ddditioh bf Amjtatdedillent r abl e to

add exC PoeQhs eSO WOOY] VAL HLLP0E: B AId rmtaion mal 49,0

cel |l ul ose, aca mannl e or sodium
30 - citr huffered, lsotomc, aqueous solumm wmleé P?sult@bi@@ble%#sammmw be

e gcapaslt ats?ﬂne s&lﬁt’iﬂneitﬁﬂa@rsgﬁeﬁﬁké @Chvaest oﬁbt;)ffered soclﬁﬁPd bfArRforim aaemo for oral
adm nlt s I‘aIOI‘l eut L Cca ce e SOol.l carrliers
S b audehiSgh, Suifaataigp by SHEH P pirmicl smisatioh, b mayelsp  + ot &
prepar at i bmusf for oral admihistrationpossintained in 280¢t¢rdi drae mhaderor nebwlized éorst ar ch,

-l act ose, %lxﬁ"faﬂm q%iﬂe%eﬂh@%% AHd@xcibibiitd ﬁcﬂs%lyvﬁ?lﬁynmgﬁ@ ikt st earate or

stearic acld, pectin, acacla, agar or urd carriers
i ncl ude SWWY %@Qﬂﬁt acgrit P°'c¥F‘F'¥}é“°cﬁl¥°° %qltﬁles%ﬁ’&‘%éﬁ’@l’ ot SPH@“{: arrier may
al so i30c| witatea sustai ned rel ease material such as glyceryl

E?g?St earate OrAltngtgﬁ',r %clese gc'ar%ﬁo%ﬁ&s%&’ be%}xc%'ﬂs%la?eﬁi, tableted or prepared in a

3()

emulsion or syrup for oral administration. Pharmaceutically acceptable solid or iquid
carriers may be added to enhance or stabilize the composition, or to facilitate preparation of
the composition. Solid carriers include starch lactose, calcium sulfate dihydrate, terra alba,
35  magnesium stearate or stearic acid, talc, pectin, acacia, agar or gelatin. qumd carriers:
include syrup, peanut oil, olive oil, saline and water. The carrier may also include a
- sustained release material such as glyceryl monostearate or glyceryl distearate, alone or
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PCT/ US98/ 00490 with a wax. The anpunt of solid carrier varies but,

pref er aklefog¥dsyy be between about 20 my to about 1 gcanrsegoesge unit.
The pharnmaceutical preparations are nmade foll owi ng the conventi onal

t echni ques of pharmacy involving mlling, mxi ng, granul ating, and
conpressi ng, when necessarfy for tabl ei} forms; rqe I ng, .m xing and
I

filling foanthpayas The gapust ofsolideaier yarjey WePrelpibly. Will e GePae AR 20 i 5 used,
t he prepams to@bousil lglpeiddsige uhif eTHephammteutical prepaativns atp made follbwing érgLl Si on or

an aqueous, ornmul ati on ma

be agm ni St 'g‘{ete'éoq@} ﬁ'ﬁ& fﬁm&ﬁﬁ#%ﬁ'@%%%ﬁ@b# ?mﬂa 5’t [ ?\ capsul e. g
For rect alcoagmwngswhmnemsmwmmm(mnmlnmmngnsawl medarbaed, al so be
conbi n&d  pelatin cé%ﬁl@fo%ﬁ?'m&mlﬁ;uﬁi‘bﬁﬂxeﬁﬁ ubcAC@E plaptirdtRh will be/fathd form 6! atin_or
pol yet hyl ene cols and nolded 10 into a sug 0si t The
conpounds & 'r BEFTHRYWE 95 2% FECH Co TR ES &Q‘He \f?‘l‘%ﬁﬁ@\’i‘f‘l n receptor, and
are forsedatibon fnay bé adndtistagd dirsstip posorilied inton softgelatirdapsule.ng pat hol ogy is
attributane t Gk jgandulifiib, e compostl &b BakBFkidy hd fb ofbyagh T onect i n

receptor. For instance ese co S are use treat nent
of di seasedthreipiepts sYch@scaspa Puer, 5 ﬁ%mmlthr polysthylege glyedlpandgyoldefhus, the 15
I nst anp cGrPaly s;fuj—ﬁ useful for the treatnment of ostoepor05| S,

hyper par at hyr oi t's dis ercal c | i gnancy,
osteol ytic I esi néﬂ?%’ﬂifcdgifr%gﬁf%eﬁ%man °n%§§tg1 g’ gﬁ -eﬁ%p?? 0%@ e to
i mobi | i zas¢folfooweatingdibeaseamhereiidlie @d@impamhngamm& tofligand or celk hi s

i nventi on & 1ﬁieﬁ&s%h%%%n&&nh@ééﬁoyt%¥ inbtinc@ SthéAB borhpbihds ardikkful HRI1 OgeNi c,
antllnfla tory and anti-petastat]c ents, and be useful in the treatnent

of 20 regtrpgnp phsliseases, wherrip lasy pf $g ‘%"%e matrix creates Pa‘h° ohdMSeiound i s
- adm ni kst enmlanecddi;mmd:raad uspfublor the treaminent af dsyoeparodis) Rypefpatathytoidism, a

TRNNET  SUG) gl )Rl AN Llfihafly, it sﬁ,ufpé{wcsﬂ el Nhi bi t bone

resorption, -or armaceut | cal conposition
cont ai ni ngnatsasischepelencrive ¢o immabilization,os gx hormone deficigncys rFhe C@F@B@né@fbet ween

about O, 1thieuﬂbmhammuéﬂr@edmavdm aﬁtilﬁr%brsixﬁ%ibgénﬁhthe 25 condition
of the patien Pref er or al e.a .5 to about- 20
o/ g s e °3§$%me‘=5|“se‘a*mﬁv§fﬁ 's preforred. An
i nt ra\%ommﬂwmmdﬁmﬂms peptide in 5% dext rose in water or normal
saline, or a S'ﬂe'c%p&{aﬂ iElihﬁidxs@é?ed’\éz&x& o?éﬂyto?mr@nterauy to tHeparidht, ¢4 S, 1S nost

ef fective, although an I ntranmuscul ar, bolUs njection IS al so useful.

Typi cal | y,mﬁ“ﬁér ) '@ﬁt"é“r“&P"eHB%‘E’“\Rf fime f5Suifisispito tphiyit bors TEOmRICR1059thRY / kg;

pr ef er abl ysutieindiestion .3 The pHarmlacautidal 20mpapition coﬂfzkiﬁingfha'pmwiﬂﬁd Rlaéminikesred St er ed
one to fo | I Iy dose of
about 0 4% %P sg%l&s&egt} ?(b%?é(f?y{% él'ﬂ 50 mglkF i & eve coas%&&%th% t hod by

whi ch $he cendifenefdes m‘@ta&??efﬁbbft@ eral dose Wb apout O5ep YR mgkane rout | nel y
skil'l e? | [Foﬁ' Béatethdrapy pﬁmraﬂﬂlﬂuiuﬁﬁ‘orhk Ezf[éfirrk&vﬁl inBivehdi indGidH ol t he
concentration,r.e era ic e

Tt o1 v erReP B if bdiirost Py ecnot R Cp s A BRSSP S si 5 or

i nhi bi ti ngexcipients, ihmos effective, whthaigh ammpamwe@aramm imjestian is algo stefipwi se or in
physi cal ogghbf @He%reﬁteﬁ?&ﬁ%&’%ﬂﬂbe aboutocﬁ ht?)lsOb %br@l@ Bf}%e%e@n‘?r

I nhi bi ors of bone ‘resor pt1on, such
13- 0 and\ 2P napflres O'E-;Imompounds are admlmstered one to four tlmes dally at a level to

PCT/ US98/ 0@_14;9@3 a total daily dedelo€ alsbuo014 torgbout /400 Rig/ke/diye (Iiha preERsIevel Afd apy,
anti - estrqgeisy by%hi&x%g éoﬂn%gll.\ﬂ}fs r!adx%%jgtetre'dqp feaéiﬁ" determined by one routinely

skilled in the art by comparing the blood level of the agent to the concentration required to

have a therapeutic effect.
35 This invention further provides a method for treating osteoporosis or inhibiting
~ bone loss which comprises administering stepwise or in physical combination a compound
of this invention and other inhibitors of bone resorption, such as bisphosphonates (i.e.,
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I nvention provides a nmethod of treatnent using a conpound of this invention

and an anabol i ¢ agent, such as the bone norphogenic protein,

i proflavone, useful in the prevention of bone Iosségg@é h i ncrease
bone na¥¥O 98530542 - Additionally, this invention provid %é’to 4%8

i nhibiting tunor growth which conprises adm nistering stepw se or I n
physi cal conbi nati on a conpound of this invention - and an

ant i neop|aiisridréhag) htimonérepiacemietitherdpy! M-estwgﬁﬁsobrfwtciwhuarialad:{jtmi tiss, such as

t opot ecan, i krinot coor di nat i on
conpl exe Jhvention p ﬁ&e@ﬁn@&gd 8fl?e?&x{lﬂﬁ§ﬂgta%rgfb‘ﬁ#&]%f L@réﬂq‘m@t are wel |
known gr. @apiplreageahﬂc}xe%ﬁbp h@pmrpbegcmcmmpm@mum “b¢'° P‘H‘@“@%ﬂrpt ot heci n
3”3'73963'2"??15“53%@8“8;&0&416’“3“3&?%”% 57158 4399276, B Patent o
Aol 15501 on PURRERL L RiyEnten groryiss e oty o su il o
Med. Cherompd@88dministering Pepwire 68in phiysirial coptbination a chmphid. OftﬂlﬁemeptldeO 23 554,
Wani , et ﬁxhananlina{)ﬁ%o aggﬁnbomér%ﬁ% O%Qxecamptoge&r?&%logéﬁg Ncﬂ&? et al., Proc.

14t h Internation era I cancer Section 1,
28, -t he dpRdtecan, ifinoteryAnd @- 36?“°é%{@ﬁ°‘b&?f“ewdlpéauﬁ‘é?1€wdmﬁl98 PR} %Zieéd by
r ef er enc euchlddRisplatin, orfidphitin antmmphhd,lamwmom gobgyof amringgplatic n, is avail able

.under,+ he na Pl at i N | r at | on. Useful -
e B AL p s sl S oy LRSS B oL

5, 562,.925,004F58, 4@90,4631334736% 65&&888464%16066&35313&4 0336, Ratent s her eby
I ncor por ak@iicativn PEEIRARMANDs . 8918 099 and 0 088542, Wani Rt 1QU, M4 T4, Digks,Ng t unor

Jondi nat .%%55;%%'0%2@ S P R S s AP B ¢ e
pl at i num Uaéragdd Nittaj esial..0yoq dérh dnrerharione)Cengpl Chaviotielapy., 1985 cAmicdeeradni ni st er ed
USi NG 55| OYerion 7, 28, il nﬁ%é%&%&é SFlehihiviHich id ﬁ@eﬁﬂ&%{pﬁfaﬁeﬁ bﬁ?éf#&lé THe @ |

dextrose/sal 1 né sol ution contai ning ose schedul e of
the plat |HQHWE'GG?'81%%&W°8WP'€¥;R§B'6% isAygilable upder the @ame Blainoj® fromyf  f r om about |
to about Bl MyeSquibli Carfporatitd. lsefudBimmiflations Jor Eikplitindiye deseribadia 1A.ea per

cour se n S 0 rglj ati on conmpound
may be gll\’/aéerx]lt ﬁgs Btsgf%igean&llﬂdgl? thggh%ue Jlﬁ:?olglﬁe 8} %El{ ﬂﬁjigﬂ =9 )), treatnents may
be repeat%@mwmfﬁm Usi ng a corrpound of the canpt ot.heci n

anal ogp cl ass 'ﬁﬂ%xﬂéﬁcﬁ%&”ﬁiﬁ%ﬁtm@@iﬂdﬂ Igﬁwmmaneon{pheese@;ufnﬁ,enag stepwnsef L hgr apy
0 ody

enerally e foma err
gur face Zl?'é'gﬁyﬁy al CB'E@“M af’B’T'P%’B%ﬁftt&‘F f'\)’%‘“&?ﬁﬁ%"&?&f"?'{%ﬁgﬁén& t preferably,
t he cour sglatfumtcdoendmpjoneompaoind for example i:xeplatinoq:xntbeadmmlsswﬁmsmg dbwut 1.0 to
about 2. OinHB/eHl\E Effhsic T‘i%anéfe%UJ Lot xsaard%M?Eahﬂ@%lJtBﬁ ciHtahthe five

consecutive Prefera course o erap% I's repeat ed at |east
once at a'&b‘li‘fm “The dose s"shé@‘%ﬁ" Q‘I‘)‘“’&B%‘E‘mﬁ“’f‘\ﬁm%‘“ manbe epdhe hasiser val .

The pifar nsfden dbos 1 t6 abgRoSOOhper aqaxyrebme‘r Qﬁgrmﬂpdfeddwuﬁbcehesabeﬁdaﬁse onpound of
35 this t 1 neo ont ai ner, but
formual ti J(’)flr?élgt%‘e{‘ q“tﬁggf‘sfo?&egﬂ ""‘(':'orﬂggiﬁﬁé'r' §° ST yrbe % gw%t&%ot h agents
are provi @nes waekly gind thegreekly fregtmentsapaychgfepeated several tlmes Using a

- 14- comI und\@ﬂ%ﬁ%dlé’cm analog classina parenteral administration, the course of
PCT/ US98/ 90

al, ne usi,on/ onsstemfor:
si nul t ane f@pya%fﬁ?rﬁ%lysﬂpé‘fyegﬁ%f?f“ ﬁbﬂ“& lttgﬁ%é’fr#daomgj 2 k&i‘? é'ffé‘ﬁ o
For c3fhv eper dapt fonahoirtfive comequtve dafys. t Mest pmfcmblynthe oriurstehfﬂleramr/anploxm and t he

ant i neopl ﬂaﬂoﬁ:&e@aﬂ%ﬁoxﬂ?‘ﬁbo{lhﬁo %85 810 b2 6 1Ry &gtfmjaﬁmﬂr epar ed,
conprising, n a sin cont ai ner,, suc o rton or other
cont ai-nert queaﬁeewaawgﬁwy the gepuse of fhragy ﬁfePﬁit?Fb#”easmnceaéé‘?ﬁ’P% ners each

‘havi ng anseeén‘dag&da&uﬁm&y-e@ﬁtdahﬁn@mpound of this invention for

Pﬁ;egﬁltelr ﬁiaoglda 1iglrrm‘f’lalt":téu?xczil cgr%pogi o rrn!ay o Q(e% wxf;m: oththe &‘HPEE,}J of ¢ amount - of

35 this mventmn and the antineoplastic agent in the same container, but formualtion in
different containers is preferred. When both agents are provxded in solution form, they can
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agent for parenteral adm nistration, as described above. Such kit can
conpriee for exanpl e, both pharnmaceutical agents in separate

cont ai Negp simekie same container, 10 optionally as | yophperagekatads, and
containers of Sol utions for reconstitution. A variation of thisis to
i nclude the solution for reconstitution and the |yophilized plug in two
chanbers of .a sjngle container, which can be causéd to admi x prior to
use. W t hbaeqstpingd in an infusign/injscuen ypfem fersinuliaReoneasiinistration ofjaAtandom the .
conpound afanglént] Nventi on may be packaged separately, as in two
o oy mEb HRlnlchf i AR B M B ARG AT | 1 2 15

singl e contai ne are rOV|ded in solution
form thegntingeplastic agent aithesams er different times, p kit mmeﬂmommxnm irsasingden f or

si mul t §neeyiRaifd NubH Statdk cBftor M ofhlr &n@aﬁi@x‘jﬁm\fﬁuﬁmmg& vilRbrother  €Xanpl e,

the conpound .of thjs inveniion nma b nj ect.abl e form or -
i nfusion B ers eac i’ﬁ?" B&Ff’“éf%‘f“'f' "a"WB‘F %‘J“Y‘f‘f@"'hé?fl neopl asti c

agent in parssealaiminiftration as dtmg-xbedlhbmg asdmfefﬁ&we amoax)mf thapndhefiddstient can
recei ve aQ {o& gﬁ‘Ll}tQﬂ aldﬁur%%gﬁo BN deSdrinOubQVe. 'ﬂleﬁﬁk &R Bl AJE%P onpound

of this inve an 1 nfusion of ant|n01ast|c agent..
The corrpoem WBW%‘?&#“‘&H’@GW%%'&ﬁ %F‘Glsé‘g?wmmsays to

det er qp ne optitfally as lyophilideiyhigs nt OshtaherCSTIMIAEGHS foMptcohstinftion CAWhrididn L O have a
gi ven phar Lnhi biti onpl?f vitr.onectin bi ndi ng

| 0
Sol i d- Phagg'%co ?gfqaéegﬁéﬁleﬁm%ﬁcﬁs‘ﬁta 8“"["@9 d5lHedR M HEBRTS or human
pl at el et ofasmglf eontdinef,Ovhich@agbeagiset Jo admnbpridrerusé' Waitbsechiani ng 2 iV CaCI [err] . '

?;2 ((jll E-oe/‘; (r)]c MEH&R Sthgﬁ')enr = tic aﬁlent afid Jhg tr:crﬁa]%o‘ﬁ%& c? Hay n@?ﬁloﬂ_gﬁym @dcﬁ%@tg 50 NaN3

and t hen F‘T’H%"Eﬁ heBingvg efso @BQRMZF tEEﬂ‘@A“pﬂ %&"@E”(“é@fﬁ"ﬁ’ﬁ indew York, - 30
NY) atl50. Linglecpadinesel | . 0.1 - 0.2 [err]g of [err] was added per well. The

plates were  ywpe, h,pmge Vgxﬁa@wmm% £ Sl V\%%ﬁnbAtc?ritﬁfed LgE of the

experiment, the wel A'&3hd. wer e
i ncubat ed infpsiop/ipiegtiqsystgm @r siulangrusadministration ds imé tgndem amaegemente For buf f er

for I1 Prl aiaxﬁpgemetcﬁﬂiga{nabﬂm m\EﬁtianWyfbg il :ih?&bﬁi}ebﬁﬁerd}ﬁ mﬁdxﬁom e asgl rated
conpl ete washed .twic er A ounds were
di ssol ved¥| %ﬁﬂb TR SORAa %@%“‘é‘“??%%ﬁga'gk“ %??F‘Eﬂdl “bfﬁs“"b\?ﬁ‘?c Hsing s“nR

di | ut @8 wiatsystem, agaviept trnfrécsive o BitialbolusitgpetiGiectiop ler ififusion oflde corhgohiadC] |, 1 vl
Cadl [err] of this mventmrfMleE@bkA%ﬁ inkusioh o?%mgegﬁishl dgeh? @ Tinal corrpound

concentration 100 [err] hi's. solution
-15- ARy be tested in one of several blologxcal assays to determine the

PCT/ US98/ G&#Sﬂratxon of compbundiwhilihlis lequiretl & Hahea pivenphianbcblogied] effefpound
concentration. Various concentrations of unl abel ed antagoni sts (0.001
were added to the wells in triplicates, followed by. t he

- 100
addltlzgn duhibitign af yigrpnectin bindige- SK&F- 107260 (65- 86 G /ol ).
The pl at eSoNdePRask PRHyBRER 107260 émmh Blo,BSORmARSR2AR bt iuenan plald OW Ng

i ncubati on Lrat | et el ed once with
0.2 nL of %é%&c%ﬁ?anﬁﬁ)é? b‘\ﬁ%r ( ‘“‘“gz\%ﬁc{?rgg q%lm’l‘yggﬁ‘f ®)%¥e receptors
wer e sol uldilted with buffen T@omtaining @fmmw@e aNtMnGlg, lmMMgﬁblﬂbquer A) and

2 tdAt ' ti i th
[[err] H] - ﬁiég%m ﬁﬁd&@ﬁmﬂﬁ&% aa@eat@ys lyaﬂmm a (Eléﬂnﬁ%rﬁ%@tpn't ng wth

\Rﬁj ét Ready e In a
Count aP, Wwat b per wel, éHTQ&? E&.E@ﬂv ff@e‘# paravelh Ter Rigesdrers 3H) - SK&F- 107260
was det er ifcaksled oveinlpht pUeS eAnRe Gifie dfGhe exaemﬁénslﬁ&rweh@ M@Qvamd OHES
consi sten H}uﬁ % of N and | I Cferr]
(concentr yt tIYI(I)) nLE%fA eéer11 %au%gtﬁ%l g'ﬁtﬁlb "E’[h‘f'{%bg 9? ﬁ'cf?%ﬁ'“b‘f’ the same
[[err]H] - g@rfq_rdﬁg@g:)oomagnperature Following mcubanon the wells were aspirated '
completely and washed twice with 0.2 mL buffer A.
35 Compounds were dissolved in 100% DMSO to give a 2 mM stock solution, which
was diluted with binding buffer (15 mM Tris-HCI (pH 7.4), 100 mM NaCl, 1 mM CaCly, 1
_mM.MnClz, 1 mM MgClo) to a final compound concentration of 100 M. This solution is
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determ ned by a nonlinear, |east squares curve-fitting routine, which was

nodi fied fromthe LUNDON- 2 program The Ki (dissociation constant of
t he ant agonj was cal cul at ed according to the equ
Iqerr]/%éﬁ’&ﬁ[err]) where L and Kd were the concentratalll;on g}ﬂ[) and the

di ssoci ati on constant of [[err]H] -SK&- 107260, respectively.
Conmpounds of this invention are also tested for in vitro and in vivo bone
resor pt i onthen diluted itmthamqayeﬂ finblaooipowtd iconcerttaticn. tVakious wuedhuattonsief | nhi bi ti on of

pone T Of Ml BBied A dtg;oé M) wero addgd (Fhd @gkm@nca@s%hm% in EP 528
587, which erforne u5|n eocl asts ih place of
r at osteoc‘?‘& °”8ﬁ§}° r%@f%W?é (6Pa§59t6'HE‘P1 "descri bed by

W onSEi et ?I Tl@pll akes waredndvbited fofil Br alaﬂﬂmerﬁpaaamra. FélRwing incubation the Vascul ar )
snoot scl.e ce ration as n aortic snoot
‘nuscl e SrchI‘f'? \?@Feeasﬂgaé °°’?ﬁl5telgeaf"?‘v¥ﬁh 19 °°8'h“‘8/% %J?‘?‘”r?gdﬁ’.“ﬁgr dlal n a |
Transwel | wal-to-wxlll fashios. Mm&rﬁy&msﬂwmﬁd with §.& salind i %t SDSanditheane wi t h

pO{ es of t Sbodd é@%mhmmewdsqxﬁtmﬂm Hg@d ea‘mttnbs‘onfdohxttﬁrg Wf(?%§ oat ﬁdowz g/h
vitronectin en ment eqd_ wi 0
“bovi ne seriﬁimu&FBMRéi'dYas\g?emai%ﬁiﬁ?‘t"ﬁ‘ﬂ%‘mm‘?%g’m‘m weh g%O[err] ‘

. cells/nlL, efidensgr Ho:ppmmoemm ofi{ 1H]-SKEAR- 1070 60pwasdeitennined in the pregérico o

oD Cerd a3 MISKAAL 107 9sdUnll oAl cdftentty/1s fh YA ol BARLLAR @%?dr @S control.

0.2 nm Suspens] on “was conpart ment of
t he chanbetcsomcqnmrx of the anta@eﬁﬁa# Teckinding of lfS 07360) eEM

suppl e m; gt @fbrifinedibPa Q&fhﬁ@y néastfsqgié%immh-;ﬁugg Iaouune, which Masubamem%}mﬁ carried
out at t NDS air ter

i ncubat i on; b]tqﬁé f‘ gﬁelé‘(%gléf"fm "(’)“nmf'ﬁi@ %Jb ﬂ'?’?tgw%s °8P“‘f‘ﬁg filter were
r enoved byaog@dmg@ﬂle equatione Ka gil@sp/(1 FHKE), Wth\thﬂ frens tifej copggntrationet hanol and
st ai negs wi &Jatﬂ&%s@xﬁﬁﬁ@mﬁ{aﬁddﬂ%%%x&ﬂm@d keRfechily. "easured either by a)

counting the nunber of cells that had mgrated to the. | ower surface
of the filter or by b) extracting the stained cells with 10% acetic acid
foll oved by det@smponnds@f thiscinwhtar ol ectesdd f&dh vanivland in vivo bone resorption

16- 4
sgys\/égngﬁé ﬁt%e for evaluatuﬁ_lmhtbmo of bone fo mn, such aé tt‘e pit

PCT/ US98/ 0'(5'4?@ épégara wi/’rm ctom ze

Each exper formationpssay Heglpsedin 8 5%% wbnaﬂetmberasrfemssnag&@mw ey rats
(ﬁSO 4ﬁt§d)g &Q&%&lasts in phcd\ﬁﬂr&;&tkocléﬁﬁﬁarﬂaﬁe?ov&&&oﬁuhwﬁﬂﬂédﬂ Elysf:ﬁbl edegt om zed (by

t he vendor ac.oni rd Or use rats receive a
repl acenent'vmcf'(g le‘m(')f’ Sarr'r"?%ateé"a%@?gsgp &aépom On receipt of the rats,
circulating ionized cal cium level s are measured in whol e bl ood i nmedi at el y

after it h@gschBRfEmooth musth telidhigiioR ¥sshti | Veni puncture i nto heparini zed
tubes. Rats are |nc uded 1 f the ionize (peasured with a

G ba- Cor ni ng nmo%&er @i smeRth musglege ‘é‘?’?“ﬁ"é The coll prigrptionwas 1y (a1 j s
fitted25 monivwirddin aBranswbliekll culgrechmobs by ihger obicarbonateahdnsbirane withr t he

delivery o ortseu?ts s oHR(CEIk R TRy lrrel AL Ay waic%g@t Wi iERRREICE! Y. The

rats are t ree c el oni zed wat er .
Basel i ne CﬂefPéWF@e‘bﬁ“é)Wsﬁm“ﬂﬁd“@‘&@ﬁ%r@t"mt’?ﬂ&ﬂﬂliblﬁm@taé? ed either control

\{e r21 |5 cl e/ Er cdr?umau_ on of 2.5 - ﬁ@fxaltogy&élﬁhﬁl. land mepre&eaM vmp&st dﬁnpbb-EaTdﬂl - Béa ) dose
: ug/ kgl h. in QVi or a
T turg of "o e pkilions (oh 2 A 2 thé iventatone oS bl B copgio R

i nf usi 3h vofiahe ¢ell syspension was placeddn the gpmgcmaemn@ pftht clagbemJbe owep. The

cal cemi ¢ 1 gifaR®eEnt @ontAR4QA1D.6 mL of DMEM supplemented with 0.2% bovine serum albumin.

Incubation was carried out at 37°C in an atmosphere of 95 % air/5% CO2 for 24 hr. After
incubation, the non-migrated cells on the upper surface of the ﬁlter were removed by gentle
scraping. The filter was then fixed in methanol and stained with 10% Giemsa stain.

35 Migration was measured either by a) countirig the number of cells that had migrated to the -
lower surface of the filter or by b) extracting the stained cells with 10% acetic acid
followed by determining the absorbance at 600 nM.
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15 rat is neasured at two-hourly intervals during the infusion period of
6-8 hours.’ Human ost eocl ast resorption and adhesi on assays

Pit resgw%,%ﬂand adhesi on assays have been devel oped angcghmosiasa zed

usi ng normal human ost eocl asts derived from osteocl astona tissue.
Assay 1 was devel oped for 20 t he measurenent of osteoclast pit vol unes by
| aser confocal mcroscopy. Assay 2 was devel oped as a hi gher
throughput screen in which collagen fragrents (rel eased duri-ng

resor ptl%yﬁpﬁaﬂﬁa&mxm:ﬁmaal tve ELISA Assay 1 (using |aser
confocal mcr uman 0s | |ved
cel | .suspensi o %’%ﬂp&%&é&pfmg Y 9§ gatmale praglien atle ggtn@%gg%ge war med
rapi dly aweigh). e'Fhe]r@s anﬂlyms!h@ﬁlm)dﬁctpmlzmw tl@@monﬁ'dmnmfbyns) 7 days prior to

centrigf uggkl an rﬁt&ﬂ:@&@%pl@emeﬂ%o&tofﬁ{y?cfx'ixie@)le%Rdays On rccexpt&lﬁ‘eﬁﬁd' umis
aspirated .and replaced wth nurine antj - HLA- anti

i | ut ed 1SHSOIeHRg ISR CAIITHEYHA A oS wopheledt %’H"Pg‘e#blﬁelﬁ séfré&af Bf*"30 nins on
i ce and 3@ithdrawn b)nmi}kednﬁuhﬁﬁwm& heparinized tubes., Rats ardincludedlif the tonized\Osleeel x2 with

STerr] O RAP LA R R 4 BLLADRGAN) 512 mpan | Bl 1D, 21

t ube. with an lnt!wdhmmeﬂs apgd aﬁmﬂcﬂq@e@efar the dglivery of testanatarial andder bilopdan

I mpr 0¥@d e/@ﬁl}éﬁvt ITAE ralts are then put Sﬁ‘ﬁﬂibﬁ{f c%laﬁm-ifﬁe chow and%#fofﬂzé‘d @aﬁ&rl G
magneti Cc- nononuc ar, C Qated W nti - use
(Dynal | ﬁ"ﬁég&ve g0, e ed sl SREER SRRl SR aced i nt o

5 m of parathyroxd hormone 1-34 peptide (WPTH1-34, dose 1.25 ug/kg/h in saline/0.1% bovib€ seram
\é\gl_?glsggfégmxgug Bachem, Ca) orar?lx reofh 1-34 ?xytd tfsé m\%aersxﬁ bgl contmuous mtrg[vgx)a(olu(s: ;’;.IZI de

pr eser vat {nfsion viathe yRBeys FAtheter ‘F@m é’ﬂe""a‘ SYTnge purgg, ?*'Frﬁﬂfﬁ“l“? %SP@S% He&atheads on
a mghet et neasureldt asikbuily intervaledukinghe irfWsion period of 6-8 hours. The beads are

m xed with the cells and the suspension is incubated for 30 m ns on

ice. The suspension is mxed frequently. 5 : The bead-coated cells
are i mobHuman@steerlast reserption apdiadbiedion assaysni ng cel | s o

(osteoclast-ri Pi@refséxﬁﬁ&daﬂﬂldté&& Q@@@Hﬁv@@e&n’ﬁe%l@e@ﬁxﬁﬁ%@u@igedﬂm entrifuge

t ube. Fresh rrgdlu i s added to the bead co% S:Isto

di sl odge BIFPalhumnp osteqsiasts gervad from osteoclastoma tigyye. Asspylwas Bf‘g@g % repeat ed
x10. Zhe theacanwmisatiofosteéciasepievoliinges by thest confocal microscopy. Aldsay /wa| e

ost eocl as f esceln 10

di acet at eh%SQF&bﬁ{l%E&h%gﬁp&ﬁf&?wuméﬂggfrf "ggggﬁee p{iast I'c pasteur

pi pet is [RSYUHtqn)arsapeasured by compatitye Eld$dy ¢ t o the chanber . The
osteocl asts are pelleted by centrifugation and the density ad usted to the

appropria M i’r‘BdI um (Hhe nunber of osteoclasts:is variable
from kgsag'ir&tl) ﬂa{krc?l\ﬁ ,mmsco emented with 10%fetal calf serum and
1. 79/ Bt er of ébmqu hgman ostebclemmed cell suspensions are regwpvecafromylignié of t he

cell suspen ﬁﬂu‘éébn(s&%gé? %ﬁﬁ&l@&b&lﬁ 2708 Bhd wath&d x4 & REYEH640Hh&dinm by 15m

centrifuge tubes s are eted by centrifugation.
9 centnefugatlon (108011) m{ns atp 4%03 y 9

. The medium is aspnrated and replaced with murine anti-HLA-DR antibody then

diluted 1:3 in RPMI-1640 medium. The suspension is incubated for 30 mins on ice and
30 mixed frequently. _ |
. The cells are washed x2 with cold RPMI-1640 followed by centrifugation (1000
1pm, 5 mins at 4°C) and the cells are then transferred to a sterile 15 m} centrifuge tbe.
The number of mononuclear cells are enumerated in an improved Neubauer counting
chamber. | _
35 o Sufficient magnetic beads (5 / mononuclear cell), coated with goat anti-mouse IgG
(Dynal, Great Neck, NY) are removed from their stock bottle and placed into 5 ml of
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. To each tube, 3m of the appropriate conpound treatnent are added
(diluted to 50 uMin the EMEM nedium. Al so included are
appropriate vehicle controls, a positive 20 control (anti -vi%?ronecti n
recept or MRA338¥2npnocl onal anti body [87MEML] diluted to 70S98/438 g/ i )
and an isotype control (lgderr] diluted to 100 ug/m). The sanples are

I ncubated at 37[err]C for 30 mns. . 0.5m aliquots of the cells
are seeded GrksPmsdithi(this whetith bWy the fogie Szidd présed8tives: I The Pledib@ is removed  and

i ncubat ed at, 37[err.].C {0 hours. Fach trea LS screened in

quadr upl i catbé'.'m%'g{;ﬁll’."g Ihei’”%ﬁ'ﬂ% ???gg%ngé‘e’rre,l\a/\%é rTgtggprlesrlf néei%fiu"éhanges. of warm PBS
(10 M/ el | iThekeals apsimixggl vithghe cells and the suspansiantisincybiated éat 30 mans ohr esh. nedi um
cont ai ni ng tig@mé)@wggn{sm@d enfly. control sanpl es. The sanpl es
are in;stjbat ed - [ er r%é: for 4 h@ﬁeé. : : Tartrate resistant acid
phosphat as®e (T eq5i-aopted) Erlls ate smmatulized gn a magnet ang theremplping cells, o 30

ost eocl ast |(bsrsxalyst)rich fraction) are decarfxbintoarseerikel S0asizentifugatube.ng t he attached
ost eocl asts ar | s ”PQ@ r '%S! ' fixed in
2% gl ut er a‘fdeh?éxegﬁ?ﬁﬁg{lg SO ium"g‘};{%%&*&"%'%se‘?&?‘%{‘%?ﬁ% .&&%Ogﬁ&.' They
are then washésowash pigese s repsatedi 10 Thecharrheoated refls arp discprdedes i n TRAP buffer at
§7 [N-e{jr] C glol S n!lfe'ﬂabl&%ﬁtb%dmgs a&nﬁeﬂb&ﬁ?h@ﬁrﬁnggmz l\'{A @ﬁlngt ﬂbo;escegn ‘f (pH

, i et hyl for n m xe 1 0. citra er (p
a5y o T SRRGE T ARARIETE 4 e oo alBteablt bkeed vt prsif e io e e T
col d water tthesagiplegetheghamtienmer sed in col d acetate buffer (0.1 . M
PH 6.2) cant ai nfiGstdodkits e pefisiia vyReuiRighith afiltle bl R Hmgler 11 C Tor 4

m nut es. .
WD 98/ 30542 appropriate number in EMEM medium (the number of osteoclasts is variable from

PCT/ US98/ 0048sor to tumor), supplementédwitls H0%bfefal exlf semmneampil 7gliet of adidmt he slices are
air dr1'5ed fcgtmnikg a wash i n wat er. . The TRAP positive

ost eocl ast s ( rick red/ purple pre_'cig)ipt ate) are enunerated by.

bright-field nilmlabgussef theselhsuspension (pergompaindiseamenthere depantediatonf t he

dentine by 15ml centrifugetiibes 2tie@Ells afe pelleted by centfifdgatival Ues ar e det er mi ned usi ng
the N kon/ Laser.{. ec ' Assay 2

s pit SAHE 35prite compound R AEST BiY Gt 050 o ched

(using an ELI SAG

atnd pr ze(fpa/rﬁngM Z&Mﬁﬁéb?gm@dﬁi@mmw ucﬁidjeebntrdjs].tafpe_sitivpei ][ ial 9

st eps SRMtrdl (anENVitrétledtin E5R gRlEdihe el ow. :

. Al i quotoatr(g);( huﬁ%n.osnt eogtloa\s :dga?nvﬂtﬁgg@ﬁ suspénsiirhg#]ds} are renoved
from|iquid 100 us/mb) andgpisptypecontre K@ﬂé&?w%rlﬁgaﬂwbpﬂm%m@?sw[ err]C and

washed x1 i rindiBhted &G79C ford0 minsby ~ centrifugation (100rpm 5 nins at

At HOA DR and Tyl oFAd R eBaaRlo G 4o RRE sl ettt T 20

suspensi on | a@djncabateeiapd74Cpr Bhpurs. Bach greatment igsseeened in quadruplidgateed f r equent | y.

. Zhe cel | sThafsBeedawashed Zn 3k éHanged bfwRRMBSkGaH1 f wd1l in W vl )plate
centrifugat i&gd%%ospfgedi di‘gﬂn%%im rlﬁ at }Lec{}%%g? 1and th?acél | s are

" then transf PFEETPEC 10 firth me AR PT FANPRUGA fpatment or control - the hypber  of
mononucl ear sewples The sampiegareringubated at 370€C fondf wpsd Neubauer counting 20

chanber . : ‘

Tartrate resisiant acid phosphatase (TRAP) procedure (selective stain Jor cells of the
30 osteoclast lineage) '
. The bone slices containing the attached osteoclasts are washed in phosphate
buffered saline and fixed in 2% gluteraldehyde (in 0.2M sodium cacodylate) for 5 mins.
. They are then washed in water and are incubated for 4 minutes in TRAP buffer at
37°C (0.5 mg/ml naphthol AS-BI phosphate d.issolvedlin N,N-dimethylformamide and
35 mixed with 0.25 M citrate buffer (pH 4.5), containing 10 mM sodium tartrate. -
. Following a wash in cold water the slices are immersed in cold acétate buffer (0.1
M, pH 6.2) containing 1 mg/ml fast red gamnet and incubated at 4°C for 4 minutes.

-18-



Sufficient magnetic beads (5 / nononuclear cell), coated w th goat

anti-rouse | gG (Dynal, Great Neck, NY) are renoved fromtheir
st ock boévblfszsﬁﬁﬂ pI aced into 5 m of fresh nmedi urpdibssoogmhes
away the toxic azide preservative). The mediumis renoved b

i mmobi i zing the beads on a magnet and is repl-aced with fresh medi um 25
The beads are mxed with the gells and the suspension is incubated

for 30 miMs onExcess buffer is pspiratedsand thesfices aregi dned foflgwine p wash 1B vafey.

The bead- ¢oat edtheTRAB pasitive osteazhusts (btiek rednpuzplepgtipitate)iak entnaeraedy ni ng cel s

(ost eocl ast I t centrifuge

t ube. b“gh? I%’e]fd g&ﬁgi’%ﬁ‘%lﬁ% t?eg‘ rgxg&%g ﬁjto‘g‘ t?%&m%%gbg mé’ g‘a‘?g'a riE'kel ls to

di sl odge anwnlqahqpped ost eocl ast s. Thi s wash process is repeated

x10. The bead- pRIbIBMeLRE ddterminRd dglﬁg:naé R&@n/Lasertec ILM21W confocdine Vi abl e

osteocl asts are enunerated in a counting chanber, using fluorescein

di acetate t BUANE® | ive cells. A large-bore di sposabl e plastic pasteur

pi pet is used to add the sanple to the chanber. The

ost eocl ast I mrl fugation and the density adj usted to the

35 é%fo ﬁuaﬁ#e nun‘ggaréal n EMEM nedi um (t he nunber of osteoclasts is

vari abl e from Thehuman osteglasts apeenighed and p fereempaprd SFreqRing@ss f et al cal f

i Sr umiand gdscrBidlih theliniGdl 93REN dfAssay 1. For clarlly, Ql&%ebﬂélﬁhﬁ repeated hereinbelow. '

T/ Usos/ G090 Alasbls of i cstoclagiomecdrived.cel spspensions NSFFRRIHERPIBE above i n

Assay 1, -t heitogemstrorages, warreedyepidly atif°Gand washed x4 in 8EMI-1640 mediwm by an | (Jerr],

as outli nedc&mllfaﬁ\éuon (100 m,5m1nsat 44§, ost eocl ast prepar ations are
prelncubated for 30.m nu t gﬁq{lf rr]GC.with test ‘gn‘ﬁound (4
doses) or *cont FBFg‘ed‘“@‘S“P“te an g”f‘?f@ﬁa%‘ég&écp%ﬁ‘lt@°% tthe corti cal
bone 4bi ces dllmeMBhlsRHﬂI-mw&aeded The suispafsion is incubated ot 30uies ol ied ndand ar e

i ncubat ed f %?ﬁr 2 hours at 37[err]C. ) The bone slices
are washed |n Si X ‘chahges ‘of warm phosphate buffered saline (PBS),
to renove *non- émheqlksﬁtev@eh=ﬁ§2“ﬁhﬁolaﬁé’bfﬂéWﬁoﬂem&=%ﬂlmopélm a 48 wel |
plate rpm, S8Rk ad 490CNghdithealls 40 e thitfefted ©QRIeHR 15.ml kbntrifuge tube. The ti ssue
culture pla is t The

t
Cuper nat ant 25 PERbeE SERORBNicR: s & spirralfth o Bmeoh Selelr commsng g ar e
scree@d inchamtgnpetitive ELI SA that detects the c-tel opeptide of type I

col ' agen Wh' ch Sufﬁment magnbtﬁ: Heﬁds?ﬁ?ﬁ%dﬁﬂéléa‘?gelf) hBatk PR éHat %—ﬂé&@? This is
a comercially avail net er at contai ns

(.
a rabbit ant®? F’F%B’F‘:‘%ch%laﬁ rempyed fW@be‘E‘%St?ﬁ‘gﬂmaﬁ“dg’—laci%mm no acid
sequence ( GfugsH yisdivkh ahisim&shemy@qtofk yzxdkrpjaseatvhate) iThe medismid rembvedhe
car boxy L By HahnobiBLAPER bltlfortd mhahs i Gy IiGudanip! | 2020, The
results are 01 N 'on of resorption conpared to a
vehi cl2 cd'ntroIThebt"adSm’em“l-'ireer'ﬂ‘il‘lt Boand shetsuspension; ipincubated {or 30 mins on The

human osteo%@ﬁ&u%QSIWEMQ&e@@mpr epared for conmpound scr eem ng as
descri bed aboverhl rget he | of Assai/i"édleor clari t hese steps

are repeat'ed ar‘i'eclpﬁtF‘g‘ffilf %’mmw‘pzed on ama T EHPOR G
ost eocl ast onestepelastvichl fraction) areidgvented intos: sterile S0emtwomafuge whe.| i qui d

2{98{ 8%egy$t O 39&h MbARIES addBPlothe/bedd-conted CE1lslS uidiB e WAy Bifled dstdoblaftEM - 1640

This wash process is repeated x10. The bead-coated cells are discarded.

. The viable osteoclasts are enumerated in a counting chamber, using fluorescein
diacetate to label live cells. A large-bore disposable plastic pasteur pipet is used to add
the sample to the chamber.

. The osteoclasts are pelleted by centrifugation and the density adjusted to the

35 appropriate number in EMEM medium (the number of osteoclasts is variable from

tumor to tumor), supplemented with 10% fetal calf seram and 1.7g/liter of sodium

bicarbonate.
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25 centrifugation (100rpm 5 mins at 4[err] O . The nmedi um
is aspirated and replaced with nurine anti-HLA-DR anti body then

diluted 1:3 in RPM-1640 nedium The suspension is mcubagq_&uééé%i% m ns on

i ce andWO9830542 i yed frequently. . The cells X2 Wi th
cold RPM -1640 foll owed by centrifugation (1000 30 rpm 5 mns at
4[err]C) and the cells are then transferred to a sterile 15 m centrifuge

t ube. In Ehitrastusrthe inethbd SRABEALBOVRAS A2y |, IheddompOutidsRre 3érehed @ AN

i mpr oved e gt chanmber. - : Suf fici ent
magnetlc ogassEil @mﬁr%'r'\ormc e"é“r""%‘é‘?‘?‘X coated with goat anti-nouse |9G

(Dynal , eat 'M@REOMPW“P@WMD@@PA fon30 minyteeetiBTIowith testand pl aced into
5 nm of 35 componld®® Bosa® @ comrbik.Ni S vvashes away -t he t.oxi-c--azi-de :

gr rer;gr ?t ;\r/]g) I'@I?gxﬁr@gé% ﬁ?qxlgl?eorvgxg ﬁompmshces mywel SO Jlé-wgli ti ue:[ he beads on
-20 - culture YEte%84 318 GntRbated for a further 2 hours at 37°C. '

PCT/ US98/ D 04901‘he bo%e shcec? a.Fe was% ylﬁ“ sx;? @ﬁaqges%f @mﬂ ﬁﬁ%&h%%ﬁffgrghesaﬁr@ I's an d t he

-suspenS|on |s I ncu ne suspension is
m xed frequ® )wmmvenon-adherent%aaeaeltbebwdéewpl&w&ﬁéwﬁha lized on a
magnet and &hﬁ;nh@mhmdﬁg’oﬂﬂldrsontmls ~ (osteoclast-rich fraction) are

decan dinto Fresh mediumis

added qeo % he b@’ﬁ'ssc%ﬁ?@&c REF fsgﬁet“dncakaé?d%grwﬁv aE%'%ped ost eocl ast s. |

‘Thi s washe pr ocBesupemnatants degmeedchywelllare Fpisatésbintd-individualitubesiahd arar e di scarded.
The Vicabhda w&&&.gﬁh@@tm@ﬁ fhafditiR HRlaobdptd &w&b&ﬁgmmp usi ng

f1 uor escei n acetate to |lahel  live cells. Iarg}g bore dlsposable
pl astic past EWassiqyaRe e resARUPnPEPCatsy This is a commereiplly avgilANe EMSA he chanber. .10
The (@steometbBtrimaak)ehap edntabiseachatibit antitiotly thhtsgedifically ads witleaiBnsi ty

adj usjed to, [ Qﬁgq (the nunber of
ost eo%: asts l{llgg%drsleg%ﬁme@p% Ri[uﬁé %SBWLI?)EFY A%)E l)gﬁmsuppl enented with
10% f et al ceRrtox¥tsrminplipigpeptideypf therad.chaim oftypei Iigallagen. The resulsiagear bonat e.

Cst eoc| ast osxpresid by B AnhISHGOE hdSiporidompire@iontiehiale @shust.t h conpound (4 doseS)

or 15 controls at 37[err]C tor 30 m nutes. . The cells are
t hen seeded onto osteopontin-coated slides (human or rat osteopontin,
2. 5ug/ m ) Human psteaglast adhesiow assayhour s at 37[err]C. Non adher ent

cel | sa@re renorRGubyn Y@BlPart Bitichdd A& §re¥é.rﬂpfbpébﬂp\5uﬂdrkc mat e
are

buffered al | and.the cells renmaini e sl'i des I Xxed in acetone.
o e “Pﬁga‘(?é’? 4 itpl 9 sieprory sa%vr%e%mffﬁ?ﬂtx hesq sigps aregpedteding aci d |
phosphat aleecifbElAR) , a selective marker for cells of this phenotype -

(see stepg 15 nlns oﬁﬁ\ﬂnﬂxr ﬁ{l:ﬂ%ﬁfaatfeﬁ%d?&l saxﬁ%ansmns anJ xjegmedg? &rlﬁaﬁOpy' The

results are expressed as % are

vehi cl e contifregen strorage, wazgeq ranjdiyeas BEIC omd yvaghed 1 in l@éﬂl']é‘"éﬁ’edlwlbb’ Culture
Human2gnbr y&eﬁtﬁfugﬁudﬂem(ﬁﬁﬁ Issmied#48G3 cel I's) were obtained from ATCC

(G109 10 O il oS B I o BBl FRECTL 21 0o
gl ut ami ne adithtetidlsHe |R|‘PMI+1|611-Q1medxum The sgsgtpxsmn}sgmmbated for 30 mins on ice and
mixed frequently. : :
> The cells are washed x2 wzth cold RPMI-1640 followed by centrifugation (1000
30 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. S o |
. Sufficient magnetic beads (5 / mononuclear cell), coated with goat anti-mouse IgG
(Dynal, Great Neck, NY) are removed from their stock bottle a-n.dﬁl.)laced into 5 ml of
35 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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30 Constructs and Transfections A 3.2 kb EcoRI - Kpnl
fragment of the [err] subunit and a 2.4 kb Xbal - Xhol fragnent of the
[err] suhki@ivghoesygre inserted into the EcoRI - EcoRV cl oni ngp@irisssiondoot he '
pCDN vect or (Alyar et al., 1994 ) which contains a CW pronoter and a
(418 sel ectabl e marker by - blunt end ligation. For stable expression,
80 x 10 6 HEK 293 cells were_el ectrotransforned_ 35 wi, th éerr] constructs
(20 e[rr]@§ DNAThg beadtare minsd with the cellsgd the spspensionisiacubated fpr 3R pinsion, |

1994) and plcel Fié suspedsith imiingll Ab@enthox 10[err] cells/plate). After 48 hr,
the growt h nedi - 21 -
WD 98/ 30542
PCT/ US98/ 004®@oclast-rich fraciian) ase dnsenisddnto @ dtediletS ml sentefuge ubg.m. Geneticin (418

Su: f a{ s G BCOFFéEi’rmfzﬁlﬁﬁxthmdh @4 toMdbéad-coated céiia@o @iflbdgs ﬁ&@pe%bmwd in . N
sel ection j um:unt i e C e e 0 be assaye
| munocyt ogﬁgﬁ“@?ﬂ m&??é?‘?@’ga‘%af Ci?‘rﬁﬁshf’@; °é'89‘é fecifded. To

det er m ne swhet Mae vinble osticilaf are enunmsdtatin anblmnng(q:jra&baeukmgffmomséeimnect in
receptor, t 4Py

centri fugat P%c&&% osla%ﬂ!& aemqyga g&gggﬁ? 9;1%%&&{3??@%% ‘?Jg&rr%garﬁat ure and
air dried. Sseampletothedhambeity with 2306, a monocl onal anti body

speci fipc feor tlhrge B@é&iast@ma%d\w&enﬂmmﬁ a.aizﬁddddﬁtmjt@:eé topglar d -
i ndi rect inmmunof]| uore cenw £ Cﬁ dhegi n Studies

Corni ng 96- ABFPPTEIERAR i, F B oL S EPTFtiE YHEORTR | C w th 0. 1
mL of mmmmoz)rmﬁemmed(\@t@%ﬁeta] eplfiserumran®Plg/litcedfi sodpm At the tine
of the expekji®biate.t he pl ates were washed once with RPM nedi um and
bl ocked with 3.5% BSA n. RPM rmediumfor, 1 15 hr at- room t enper at ur e:
Transf ect &d 299stead! 1‘%"%‘?"‘@“’? frepiRsR AR TPTPiRcURBRA Wit eanipepnd (4 doseskoryp| enent ed
with 26 nM kdemeds at BHC TorB0amioutés. 1% BSA at a density of 0.5 x 10[err]

cel I's/nL. il‘h% c&ls ?]'eéf;e{n sgeec‘l}‘: ontd §R{£ﬂ§d&%¥¥@sﬁ9§kﬁ&lﬂ:§n or%%% %ﬁl’ntkn, and

I ncubat ed for ence or a nce ' of various

[err] ant ag@rfpﬂﬂﬁ)aﬂlimcilmdrfgﬂhﬂ%ﬂﬁé??@n 0. 025 m of a - 10%
f or mal dehyde SNOHTaﬂ&?entéHﬂs Le%mMB&bﬁdskﬁﬁgmdhaéangeMw1m6gmaﬂexed at room

20 tenpert times with 0.2 niL of
RPM  red| umbnftersd “g{ﬂ%‘“’gﬁé“%%f"éw g@Bﬁ%iA@ﬁéF‘@\Q@F‘Eﬁ"ﬁ& % th 0.1 nL of 0.5%
t ol ui @One *bl ue Thepst@Blasts are atained forrtartrate-resistantigeid phasplatas&dRA, st ai N was
removed by %&E&i‘@éhﬁ&ef"ﬁ%ﬁ@%tﬂs%ﬂeﬂ@b@?b@%ﬂ@lﬁf an&q}@enumeraxedt | ui di ne bl ue

i ncorporated, | nto cel was el ufed dition of. 0.1 nL of 50% et hanol
cont ai ni ng Bt TRFIesopy-CRe Tesylipare F’&mewms duinbitionefadhesion sompassd te 3| density
of 600 nm onelicl2bontrolyi crotiter plate reader (Titertek Miltiskan MC
Sterling, ééﬁ)AdhesionAssay Sol i d- Phase [err] Bindi ng Assay:

LI‘Hgq:n:ad—coated cells are immobilized on amagnet and the remaining cells

25  Cells and Cell Culture

Human embryonic kidney cells ( HEK293 cells) were obtained from ATCC
{Catalog No. CRL 1573). Cells were grown in Earl's minimal essential medium (EMEM)
medium containing Earl's salts, 10% fetal bovine serum, 1% glutamine and 1% Penicillin-
Steptomycin.

30 Constructs and Transfections

A 3.2 kb EcoRI-Kpnl fragment of the ct,, subunit and 2 2.4 kb Xbal- Xhol fragment
of the B3 subunit were inserted into the EcoRI - EcoRV cloning sites of the pCDN vector
(Aiyar et al., 1994 ) which contains a’CMV promoter and a G418 selectable marker by
blunt end ligation. For stable expression, 80 x 10 6 HEK 293 cells were electrotransformed

35  with ay+B3 constructs (20 pg DNA of each subunit) using a Gene Pulser (Hensley et al.,
1994 ) and plated in 100 mm plates (5x10° cells/plate). After 48 hr, the growth medium
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The vitronectin receptor [err] was purified from human pl acenta. Receptor
preparation was diluted with 50 MM Tris-HO, pH 7.5, 100 MM Nad, 1 nM
CaCl[err], 1 mv 30 WMdC[err], 1 m\/ll\/gCI[err] (buffer A) and was

i medi at VY 983043 t o 96-wel | ELISA plates at 0.1 m PEFUREPY. 1-0.2
[err]g of [err] was added per well. The plates were incubated

overnight at 4[err]C. At the time of the experinment, the wells were washed

once W ltg bw‘sixp;ﬂexﬂemed with wodgwc&nemmmwsmfmt GLHQ:OLBRL BéthesdaDMI)OVi ne
serum a u

n erature '
Fol | owi ng Bs’a?f’rg H‘af"?aéne\‘/’\é'} ﬁe L"ct\‘/w‘:?l’%e d‘ag'p‘lmPa&h%&"lo“ées “F’ret e’}fﬁ%‘ {?% washed
—twice w tha@}@dm buf fer ‘A - :

- =22 - WO 98/ 30542

“PCT7 US98/ oémwocytochema‘amlymofWSE“rfeﬁ”F] H] - SK&F- 107260 conpetition assay,

vari ouz%concentﬁgal Onsrg%vhptgf ‘@Rﬁ%ﬁg?‘ﬁ? ant a %?fe%%h (n_g ‘?%%Pl 100 [err] M
d to t heoskem g f
\[Nf;(rar ?H] eSfé&%tdeHQ&!Ns wéizammpbhilized onglass mimosdope didesf byrceritrifugatinh, f%md m
t enmper at ur gcetoﬁ? th’ Q\Qt'ﬁﬁlgtr%omn“emgkrgﬁfégﬂ& %)1? gnédhgpé’@cfr%&fﬁfx%nﬁ%bg ed COITp| et el y

and washed once wt Ice C In a well-to-well
fashi on. TmenqclasalanBhady sRerific £05 theishPp suIAPIG Ya$ dgmansirptedyysing,stangard and t he

bound [ [ er inhirdct SisSimofiGoreBéncevmethe®t er mi ned by |iqui-d scintillation counting

with the addition of 3 mMl Ready Safe in a Beckman LS 6800 Liquid
Scintil®ation Counter, with 40% efficiency. Nonspecific binding of
[[err] H - SK&F- 107260 was determ ned in the presence of 2 [err]M

SK&F- 107266 Adhes g8 SEdigsi st ent |y | ess than 1% of tot aI radi ol i gand i nput .
The 1 Cferr] 10 of the ant oni.st t t_50% bi ndi ng of
[[err] H] - SK&F- 169‘%@@? éﬁﬁA&atﬁfe‘Yeé?PﬁeWéﬁ gV’%}gkﬁ g‘robi rLg t0 squar es
curve-fi tthmganrmm(omug/uﬂ.nml\/mxddmnEdAtfthomdsfeheexpenmthW program:
The Kl err [ [ qated

[err] w :q“agr%a ofde ik FEAH paﬂﬁnahbio@&d%fl&wm ,ﬁ&%@ak 1

accordi ng to uat i on + L/Kerr]),
wher e 'L anbf %{@m?mm?temt ﬁ@nsfected 93 ealls atgterenupRepded i Iﬂbmeﬁ!@goc. ation

const ant oﬁupb[emeﬁtk&ﬂvnmm%ﬁﬂ 7r4&a@eq%lm 3t a ddrfaity of 0.5 x 106 cells/mL..
| nhi bi ti OnOQ Rggélﬁrggpgiglggwgaadh% well angxgated for }]hxaat E&Jr%l GRd 1 on of

GPlib-111a B8 atel ets
(obt ai ned pressarRr@bpeesf yariqus @vﬂa(antagqnysz%d’otiwlgemwbehmﬂﬂﬁ mbofa 3%

Oft Z|[ gl UCO$0‘ﬂQorm3ﬂeH§M: galﬁtﬁn@74 mﬂded@? aﬁh‘%@em%’t@r@kfxed?atmom chﬁa El'ﬁr r]
a e at.e was cen e
super n?i@ anfempemt“'e f8b}(g’i'“r‘feé'ﬁ?’/\%}§tesa‘ﬁ5? ?’é‘ﬂ‘e t“é’ ao?’é‘ﬂt"f ‘Qpﬁg@[‘&}ﬂmsephar ose 4B

col.um ( E. ¥d thedsthprent cells wepe staiupdi withid) brhb df 0B Itol@iBiner e for 20 ifd at rqoimh 7. 4, 100

mvi Nadl , 2 Cand 0

i ncubat i onte%e co[l%%# f/%‘é @\;‘\s/arse ¥ WIS' %ﬁ&%&ﬁ;{iﬁ %ﬁg %&Ed Aff'&ger

| ectin-r et iiidine bipg inporporated ‘\Rfé’sce‘éﬁ Was&hnted;by gheyaddition of & 1d‘€b‘n?faﬁ°f"ﬁ w@anmb%
dextrose. comammg%o mPKCie Qell @dheWb WasbdtitdtRl arpdptiddl dérsinCof 600@mGnlal b-111 a

DL a1 58 S SRR e i Whuskn M KoRE PRI V2T Y1 am de gel

el ectrophores ora I'1'la in Liposomes. 30
A m xture of phosphatl dyl serine (709 and phosphatidyl choline (30% (Avanti

Pol ar Li pi gaidmeu,q;5mdﬁ, Atsﬁg wal I's of a glass tube under a stream of

8' t5r ﬁg? PTL Zﬁ{jl L:l‘geé\atrweftﬂl rP(H’,Btor avds was punfie%lﬁl'olflr} l%gnagl 8la(?énzal Eeceptgro ncentration of

preparation was diluted with 50 mM Tris-HCl, pH 7.5, 100 mM NaCl, 1 mM CaClp, 1 mM
30 © MnClp, 1 mM MgCl2 (buffer A) and was immediately added to 96-well ELISA plates at
0.1 ml per well. 0.1-0.2 ug of atyPB3 was added per well. The plates were intubated
overnight at 4°C. At the time of the experiment, the wells were washed once with buffer A
and were incubated with 0.1 ml of 3.5% bovine serum albumin in the same buffer for 1 hr
at room temperature. Following incubation the wells were aspirated completely and
35  washed twice with 0.2 ml buffer A. 2
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phosphol i pids in a protein: phospholipid  ratio of 1:3 (ww). The m xture was

resuspended and sonicated in a bath sonicator for 5 mn. The m xture
was thenvgq)%,y‘%gf overnight using 35 12,000- 14, 000 nol ecplcqfysd@boos
cutof f dialysis tubing against a 1000-f ol d excess of 50 mM Tris-HA ,

pH 7.4, 100 MM NaCl, 2 nMCaCl [err] (with 2 changes). The GPlIb-111a-

cont ai ni ng Ilposon§s wee centrifuged at 12,0009 for 15 rmn and resuspended
in the dial ysi sina[PH}-SK&F-107260 competition assay, various concentrations of unlabeled 23 -

WO 98/ 3054gtagonists (0.001-100 uM were added to the wells, followed by the addition of 5.0 nM of
PCT/ US98/ 0q

r at a fin ot ei n _concentration. of
appr oxi matle 8%‘&%1/03160 ?ﬁ%l’lﬁﬁﬁ%ﬁﬁgbﬁg%ﬁ hr at room, eIPRELAIUE- aﬁﬁ’ﬁ&mﬁntl I
needed. incubationGhewellsi werevaspiBiteticiomgletely atiPwashed brica vath 0.2 ml of ice coldThe bi ndi ng

Lo the i DEkOAS LOf: eo@ﬁagagh%%' it e YB3 sATSRAAYi0 130 AL TRE!

conpetitive bi 3 usi hg as an
| i gand. Thand the b°'m RS REFLO2260 o deteratined bydiguid FF‘%F“?BQ’\/@PFWM@M i on pl at e

ﬁsg errblh_yI (Mdictiioh B3 Rl ﬁ&fdpsﬁﬁﬁﬂ @Beckman LS 6@edﬁqmdiscummtm:ﬁ¢dmgte£2 wiB 409 -
ydrophi | i ur pr.ecoat.e : o
oy Y OPT by SRS S Sp R by (R SR 0T oRIeREf he pregpncs 883 " O 2 T

t enper at ur@dﬁﬁ&HIQ?Z@Qﬁnﬂl“@skonmybdeﬂsfhm lﬁlqﬁ@ntai@dmmandown cBrd€sar at i ons of

unl abejed ( oncemdasﬁlsﬁis@ahag%ﬁs:weﬁﬁlb&%dmﬂdmgtohﬁm@ﬁﬁamz o Upl i cate.
[[err] H - SK&F-

s a
concent r at feEmyed gy g "&%\“‘”I‘ 3%“0'\%?5"%'@‘“’??‘7’@‘“’5(5 8‘?"(“9%‘%“’? ’T"é‘?d“]’ gowrthe e
purified LUNDOMN-Zpregratn. Eht Kb(dlskdcammmmam bﬁge batigpaistymas caldubatedi Xt ures were

I ncubat ed

311 - oe- £579log %, Gl B Prusot kARG ACHY D » EiCo SAISE MR PR
M I 1i pore ¢anpentrationcnd thedissesiagon FQS‘F‘P’EM&@W%W’%@ wsmqqmreéxe col d buffer

(2 times, each 0.2 nlL). Bound radioactivity remaining on the filters was

ted 1.5 n t Ful l ert CA) i
;Oggcﬁrralnnu qui d Sci nt |I?lfl?§% ﬁxsﬁbiﬂ Eiﬁ&(ngﬁﬁbf@%é’é'f ggG?ﬂOO)U vvle'[ hOZO% )

effici'ency. Nonspecific binding was deternmined in the - . presence of 2
pM unl abel pgirfeksdn ok SPaBAnand was consistently | ess than O. 14% of the 20

o o AL ] L AR S B A o S 1 o

\'?ﬁr e aﬂ?lhymdi Hyyg_eﬁtlmningrhea% obtglphicesidgl 20 NI TrissHE, pH 7.4) 10 mM NaCl, pr octeﬂur e.
is metho e

ant agonl st | E)f{;i?sﬂ %gm %mwgg &)Q:I I%CE rﬁﬁﬁ%@égﬂ}?&) by 50%

at equili bPl?tﬂﬁ*)d W%BPP“@W#@@%ICF@S&E@WSQ@F ¥{4aB%)i um di ssoci ation

const ant (&béquqmrdtémsmﬁmoammrﬁmma\ﬁem qoo:nMNacn; iaeM:bmlg, m\df Prusof f

equat i on: ere concent.r 0 -

SK&F- 107266"‘3(}%‘88“}"% (‘ﬁ“#*r %g r%%“{% "\‘FE"%&"?&? IR RS Washed W P%Ja%'k“d is the

di ssoc2at i buffer A. The keotirstetaired GPIIbIHA wa@Fedl\@WeMmmaxmsg 40% denttosss

det er m ”edAhlﬁro%E&Iré‘sWéjpe?fHﬁﬁeﬁ%t #C. The GPIIb-Ila obtaine@'wab 8699 Pur€ %QBQHEO'S of this

i nvention have an affinity for the vitronectin receptor 30 relative to
the fibri nB’Q%RSP%‘Z%’BtIﬂ?‘d%Fl@‘F‘é%PPB?‘”E%an 10: 1. Most preferred conpounds have

a ratio of activity of greater than 100: 1. The
ef ficacy of,. &@g mﬁgﬂnﬂip&gmwvent ion alone or in conbination with an
~antineopl ast1C agen erm ned using several transpl antable nouse

tunor A®del s. 38 mixweeof Bh°sﬂ‘a“ﬂ%l§°éﬁ? (7Q&3 andphosphatidsSheling 307%914vamic f or
details of P&lhﬂﬁﬁldm dried to the walls of a glass tube under a stream of nitrogen. Purified

GPIIb-IIIa was diluted to a final concentration of 0.5 mg/mL and mixed with the
phospholipids in a protein:phospholipid ratio of 1:3 (w:w). The mixture was resuspended
and sonicated in a bath sonicator for 5 min. The mixture was then dialyzed overnight using
35 12,000-14,000 molecular weight cutoff dialysis tubing against a 1000-fold excess of 50
" mM Tris-HC), pH 7.4, 100 mM NaCl, 2 mM CaCl2 (with 2 changes). The GPIIb-Illa-
containing liposomes wee centrifuged at 12,000g for 15 min and resuspended in the dialysis
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PCT/ US98/ 00490 The exanples which follow are intended in no
vvaytollmt t he scope of this i nvention, but are p, ' '
i1 1ustr YR¥M¥E o nmake and use the conpounds of this {’gﬂr‘@gﬂ?l on. Many
ot her enbodi nents will be readily apparent to those skilled in the art.

5 - EXAMPLES
Gener al buffer at a final protein coNdéin@fdn dTagpelimately @ SRPNAD.CRhe Sipasoimeawser e recor ded at

ei t her g"{?‘{%ﬁ@%"w i ng, 10  respectively, a Bruker AM 250 or Bruker

AC 400 spk [err] is deuterlochloroform ‘DVMBGd6 is
hexadeut eri odi net hyl sul foxi de, and CD[err]OD is T

t et r adeut @phiitBée BRGRe o GPemima shifts are reported. in parts per-m--l-i-on:
([err]) downficel the inter andard t tramath IS|Iane
Abbr ev at i ons %S"W‘W&ng"a’f"é"’bﬁc*ﬂ %‘ uns assayedt YERPYEEE 4 = doubl et
t = tri pl@inpetiive bindimg iethod ming [FH)-EKRAFAD7260ds an RIGDAYpeligafd. Mbebl et s, dt 15

doubl et A Pma: é}kﬁﬁ.&é& NVR
cgﬂpl ?ngo%t(')énséﬁlsa?%p 5, Igﬁr@e ntfhf%{’? ?aQE%Qrﬁblﬁﬂng waverﬁl n'% r gr ed (IR
spectra wBadford b} esing Oe?-ﬁ up hydrophific durapore membrgnes. cHE Wells were @Epcagiect r onet er

and Fouri ﬁi’th@ﬁﬂmﬁcffqo Hyhﬂfpbﬁf[)@ﬁe (ngrrhﬁ):heﬁﬁ@mt:ds GStVﬂu% MO)at rdogtforded on a
t,ra were

oo it o' REPutdny Dyl He-R e R iR Vit PiosAb il R RBRRRL Y, 0T % er so
mavenunbehm@épmes(wm[addqd]t? themg@ngpmmmﬁm SK&E1107260 sias appliedss 70 FE, PE

- Syx APl | {akp woll at ¥ g i Bnddhiration of 4.5 BRI foll BREH Y théla‘akhﬂgn biasle st PulRfEdAr drrent
(FAB) or eal ect rospray (ES fes' oni zat | El emant al -anal yses

wer e obt aPiAelgt G, aef"F‘é'l“ HPRseRET: T%&G@“%‘F% l‘%‘;’[‘l“”"‘gﬁ?or BRI er. Melting
poi nt s wekempéradsen macmnmmnwm-sx&mlommapmpmwappmm urbowdd ar e

t 5
Anal t Soh @"ﬁmﬁ”ﬂéﬁ@fﬁhﬁ‘ Bl rb SR FMwid iR G e RO By
wer e (2 timgscpaghd)-2 miy)- Buag edicadtivisy ppmainingon yhe fillgtsivas Fenated dmbS ilavi t y
.chr omat ogrea) BoME (BeckifdnThsdtments, Fulléioh, ©4) ifFa BMXidak LiguidSeingRAtioa0 (230- 400

Rai nt - or ot peeLeoatln 5 O emeieRa’ Nipiprang e wsosiipRLiRly o0 © "

deri vat i zprdsen¢d df @aMywilabelad SKEFI§7260land was qopsistently ESS[tbmq 148pefitheDS i ndi cat es
an ochdemy fllo¥divitf adde@' R the/@bRE AR itk ﬁﬁmﬂé‘rla ﬂﬁ%e&ﬁ@ﬁdﬁ%r@ﬂi&h@ support

havi ng a nom nal, l{oartlc e size of 5 [err], Jones
Chr onat ogfetIMA2Lens: | et on, Col or ado. YMC CDS— AQ is an CDS
chr omat og r aphi Comspegpart lbmzﬂngida’ta&vae smalyrad tyraganlinesideasesghares carPelfitiGg Lt d.

Kyoto, P:@Elﬁ re. This me Bﬁapxjov{g&rtﬁlldsﬁ oPthQQA%éEﬁ‘Eésgcoﬁ%W gﬁf&lév' nyl benzene)

chr omat ogt aphi ¢ support emark of Ham | ton

Co., Re noa““N@V‘a‘d’é“C*GElP‘P‘ESéP‘F%f copindingof [3PHrQ¥é%Fﬁ78§(HU e g squilibiyy). washed
di at opsic ePRSICS0 s rélated ItAE doiiliBriird disSocRfiFtohitae ExIRsfthdntaybrilstibhde@ ofOT P. |,

Denver, the Cheng an8 i’rusoqf equation: Ki = IC50/(1+L/Kd), where L is the concentration of [3H]-
SK&F-107260 used in the competitive binding assay (4.5 nM), and Kd is the dissociation
constant of [3H}-SK&F-107260 which is 4.5 nM as determined by Scatchard analysis.

Preferred compounds of this invention have an affinity for the vitronectin receptor

30 . relative to the fibrinogen receptor of greater than 10:1. Most preferred compounds have a
ratio of activity of greater than 100:1.

The efficacy of the compounds of this invention alone or in combination withan
antineoplastic agent may be determined using several transplantable mouse tumor models.
35 See U. S. Patent Nos. 5,004,758 and 5,633,016 for details of these models
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PCT/ US98/ 00490 ' Preparation 1
Prepar atwgr;ﬁfg 43t hyl PCT/US98/00490
()-10.11 ro- 3- car boxy- 5H di benzo[ a, d] cycl ohept ene- 10- acet ate 5 a)

3- Benzyl - 4- (t rifluoromet hanesul f onyl oxy) ani sol e’

Trifl uoronet hanesul foni ¢ anhydride (10.0 nlL, 60 nmol) was_ added over 3 mn
to a soIﬁq%ﬁmﬂFsYh‘ﬁbﬁ?ﬁmeWﬁ%ﬁFﬁW@Méﬂ1“(“1!5"‘?@%“"56 nmol ; prepar ed
accor di nNginvéntidn, bdiare provided tCliltidtratShdw tokfk® andise :tﬁébmpmlds?drhmd rous

2,6-lutidine (12 err] (250 niL)
at -78[er rﬁvgngﬂd%dgny%%ﬁ%gqu'}%‘g%l&e g%%%pp (R thascasgﬂ L‘? ari Cfor 0.5 h,
then 10 was warned to RT. After 1 h, thereactlon was dlluted W th .
hexaneg (250 nlL) and washed EXSMpeRki ally with 1.0 N HC (2 x 100 n),
1.0 N NaOH (2 x 50 nL), Herr]O (100 nL) and brine (50 nmL). Drying
(NaJerr]SO err]), concentration, and silica gel chromatography (10%

Et OAc/ hexanes) gave the title conpdiupekabs a |ight yellow solid (16.65 g,

96% : TLC Rf 0.51 (10% Et OAc/ hexanes); [err]H NI\/R (250 MHz,
CDCl [err]) [erlrJ 7.10-7.40 (m 6H), 6.77 (dd, J 15 9.0, 3.1 Hz, 1H),
6.66 (d, J = 3Nuclegr magngic reaor@@ce(seect@ Mpre repordgd teithey 250 owomf(lwqger r]) 1492,

%ﬁrﬁﬁla)l([ﬂoés 3&% a BAKEr ANMLE0 or Brhfiét AC AU ecaéaeaeﬁ{@mﬂ is M5 (ES) ne 369b)
err
4-Allyl - d%?t‘-ﬂ'f% orforrg W§é¥gls‘_ﬂ°’m{4“)ﬁ\[‘@ h’ﬁ%’"ﬁ"‘gelgl\aacw)‘s in a roundbottom

fl ask vvas teﬁhdm&ndmethdml rCH&mghl Shsfclmrrpporte.d in passpbr milliors (6} dewnfiskisframd | onwed t o

cool to ﬂsﬁﬁ SR NAe, ‘kbbrevxanons for d taarea ollows:s=" -
(trlfluoro anesu onx )ani sole (21

bi s(tri ph&pg F‘pﬁ U§B‘I‘h‘"ﬁé)‘ﬁ5?‘F‘aﬂl FaHteR M T Fﬂ“B‘P‘eg gd (=2‘°'1b3°‘ gf d%’bbtsﬂ#ﬁl Y, anhy dr ous
DVF (150 doublet ofetiplets gl =abpaydnt, b 8 bogdl.t 1 indiéA3.the NMMR céupliig bomtant wer e added,

and the Mgl 8 e8P VithodRupve elalt oA Bfkch T QUMY G2 SiygguaLi on argon

flush cy m xture was preset at 950
af f or di ngElmey 683 initared) sneprrunetas. aad Fonrier iransforminfeared (FHRhspeetrrewetar k

m xture W?e%ozasmmfrcataﬁﬂ.psaa 4b0'® ;ﬁfmea\égd@u&ha&h IN Bsd TR speitel wkee resi due was
reconcentr at from xyl enes resul ting residue was taken up in .
Et[orr] O ﬁ?@em)mmsswmﬁé DB g oo SR Yongri TR e 19959 ) Tor 0 & h.
The | 2§ er éavib édsemﬂatwmmntehberé(@mmsyewmoﬂmmact ed with
Et[err] O frdmime@0odite st Ko toRBRIDEA (P%'eﬁéu&éﬁﬁf He) kdnfafich t hrough celite

renpve the 1 nsol ubl e soljds rate was washed
s eq uent i afechmigyes- hElFEEPt‘(l gralyses were obtaingd ising aiPerin Fmer40C efsmeptal (vyS{ err])
an::l conc e aiiahyxkr, Weligf foints \céreuﬁgn onyecTHofidé-Hodver rgeltmg poﬁz;l &ppiﬁﬁt&h glhclaa’ey (sili caI
gel, 5% E t 2 1 SoID nasalgtye ow oi
(14. 21 . L%Qg#%@?‘%‘?‘%%sﬁ?ﬁ%ﬁ#&an%ﬁ é’fs [err]H NVR (250 Mz, -
CDCl [ 85 r]) [ er Apaitssh Silia Ge) GF apd E¢ Merck Sifica Gel 60 F(a5d thin layerplages verey Hz, 1H) |
6.66 (d, Jseﬁf&tﬂmger&ﬂﬂnﬂ r% %&8 a(smand gravxty ciiinato! @erQZarﬁéﬂ 2H): 3.97

(12562 1048“‘°§f—51 g‘?ﬂflsel ,gh)gglgagf q;&fcﬁ Mau 1496,

- 26 - were carried out on Rainin or Beckman chromatographs ODS refers to an octadecylsﬂyl

derivatized silica gel chromatographic support. 5 p Apex-ODS indicates an octadecylsilyl

30  derivatized silica gel chromatographic support having a nominal particle size of 5 g, made
by Jones Chromatography, Littleton, Colorado. YMC ODS-AQ® is an ODS .
chromatographic support and is a registered trademark of YMC Co. Ltd., Kyoto, Japan.
PRP-1® is a polymeric (styrene-divinylbenzene) chromatographic support, and is a
registered trademark of Hamilton Co., Reno, Nevada. Celite® is a filter aid composed of

35  acid-washed diatomaceous silica, and is a registered trademark of Manville Corp., Denver,
Colorado.
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PCT/ US98/ 00490 c) 2-Benzyl -4-nethoxyphenyl acetic acid

A sol ution of Herr]lQerr] (23.83 g, 104.5 muol) in H[er :
added t V@983 st sol ution of 4-allyl-3-benzylanisole (5. ﬁ"gg}g"og%} mml)
in CC[err] (28 m.) and CHerr]CN (28 5 m.), and the well-stirred

m xture was cool ed thoroughly to O[err]C. RudJ[err] (231 ng, 1.11

mol ) was added, and the reacti orPymmtisglrred briskly at O[err]C for 4 h,
then at RT for 45 mn. The m xture was filtered through celite, and
the filter pad was washed W|thCHerr]CI err] m_) then Wit h

H[ er.r] O_(Breparation of athyl (£lald ] dihydroc3-cashoxy-gHdibenzals RIS XHEEr wWas -
extracted with CH[err]CI[err] (3 x 120 nl). Dry| ng (Na[err]SCIerr]) and

“concentrati Ie br o Qi | s vas partitioned between Et[err] O
(90 ni dgg %\T(tﬂg %%‘B“ “}fonyg%d)af'ﬁe | ayers were separated. The

Et[err] O | ay er Trifhwramethanestifohicdnbydride 019.0IbH0rcl) was hddedioyer 3zmid ta he

combi ned i Hof Lﬁyﬁgmm&yﬁs&nd (16.9g, (5D hnto); lgéptaféd aQBfding!tld. Am.
CHerr]d [err] ext raciion (Na2S and concent rati on gave
the title 49, 21, 34)5@1’?‘8\)@‘8?%2%%“&1‘16 30 fIP%deB inanhydrous "y o | ow sol i d

g 47 %9 g, @H&&Lz (isﬂrmI].)Ht NIRRT Gndelarddilz Thékadtion ey stirdeé at-78°T.f6¥0.5h, Sren( m006|—|)
16 wpoodetogey B K Dy 1 W%gig%wddﬁd“ﬂwede%%é% Cor oad).
1710 161@“@96‘2""‘1@@1“ gox 1 ), 1.9 DUMaQHR {26 30| mL)E2Q B9GP mi) end 279.0
g MNEN?%[ er bine ( 317%1,9 K@ £zso|14) E@fcfdmu&ﬁzn&l{ch/gdldh{dﬁﬁokmphy (10% o d)I
(0)¢ Cl O ene I ne
powder edyg%ﬂﬂ %) pcﬁg’ﬁ 88%?\’%'%1%%"2?)3‘("5‘{@%%8&9?5’) 76 R81 ) wgs
added to 08l (106 EOAcepsotsyEOSMREPI0OMEL QPQDEE . 1§)7.40 (ml 68), 6TOQIA I ter 15

e "-@%Cﬁ &R, 1H),666 {eoP= ﬁ"i’!l‘fzeﬁ-l)oé‘éﬁ(s,'ﬁ-ﬁ 17539, 38): F’I'l_ikétfmi {496,330 nL) was

added and the m xture was stirred riskly for e |layers
oo o 0D E1s 1s b, 1%, 869 sl W Sy S e 36 87 S
(330 i) . (MReHEOH 70 el)dani ¢ | ayers were washed with 5% NaHCO err] (2 x
80 nm.) 25 then with brine (80 nm.), dried (MySd err]), and concentrat ed.
The residue was reconcentrated fromtoluene, then was chromatographed
(silica gbl 4-Albybsergrapipplscanes) . The title conmpound was obtained as a

KI(I\E/:?l ?%%8 olid (Lici¥s.e8 g,4§%ﬁnmo-f)|-|ﬁ3a Rfunﬁt%&%‘n flask was ﬁhl%gﬁ%gﬁﬁ 4gic(u9m46 [er H—DH
m '
7.25-7. 48 ei"riffm“?sf@?eh%ﬁ‘ku%‘%’"a&' l(lr) ‘Bé'wdk “d, J =26 H, 1H, 6.71
(dd, J = 8riflyor@0ethangsuffonyiqxylahisole L2101g, 68.6 n@ld,‘.), 4.11 (s, 2H), 3.77 (s, 3H);
FTIR (CC bRitfighk h&gﬁﬁad tha(§1¥ chidridé 2.13 g, 3.0 "aﬁﬂd ¥EpilERIsom e 261
(wNa)[err(ﬂz'éﬁ%%Q‘l’wi erlgi[?ac Bl c{% H{ y;g Rso e) Ethyl
()-10, 11- ?B“Yi tsﬁb‘wl 8?498‘% #5 ths MPHS Mag PRIBRde ne- 10-
acet al® 3Sith argon through m@éﬂtyﬁhuamﬂ/aﬁo@ﬂﬁs}‘(@cl% ik ;mﬁuiﬁ waﬂiﬂat)edm aildded
dr opwi se b [ I mde (1.0 Min
THF, 6 rer%B’eg"'QH% eq‘fdfggd‘“Fﬁﬁe ‘b‘J' ’%g’m&k thlelh TTRH,M 2, %ﬁé ‘9"% flask at -78C
under ar gaWKIF s gmcengRafed on the resayanhishovaryum.cing the resige ayregpngenfrated
-27 - from xylenes. The resulting residue was taken up in Et20 (120 mL) and stirred briskly
. with 10% KF (120 mL) for 0.5 h. The layers were separated, and the aqueous layer was
30 extracted with Et20 (2 x 120 mL). The combined organics were filtered through celite® to
remove the insoluble solids, and the filtrate was washed sequentially with H20 (60 mL)
and brine (60 mL). Drying (MgSO4) and concentration left a cloudy, yellow oil.

Chromatography (silica gel, 5% EtOAc/hexanes) gave the title compound as a light yellow
oil (14.21 g, 98%): TLC Rf (5% EtOAc/hexanes) 0.51; IH NMR (250 MHz, CDCI3) &
35 7.03-7.31(m, 6H), 6.74 (dd, J = 8.3, 2.7 Hz, 1H), 6.66 (d, J = 2.7 Hz, 1H), 5.79-5.98 (m,
1H), 4.89-5.07 (m, 2H), 3.97 (s, 2H), 3.75 (s, 3H), 3.21-3.33 (m, 2H); FTIR (CCly) 1610,
1496, 1256, 1046, 914 cm-1; MS (ES) m/e 239.2 (M +H)*.
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PCT/ US98/ 00490 then a sol ution of

- 3-met ho enzo[ a, d] cycl ohept ene- 10( 11H) - one (715 ny, #ﬁg ?490 in
dry THFX%QQE}E@QBS added dropwi se over 3 mn. Additional d’ry 0.4 nm)
used in transfer. After 0.5 h at -78[err]C, the reaction was

quenched wth saturated NHerr]d (15 m), warnmed to RT, and
-extracted with EtOAc (2 x 30 nL). Drying (MgSdJ err]), 5 concentration,

Bt OAcl noxDr Skl meltoryphényfilic ol ) - Of“éil‘ﬁxﬁ”es o dl.cval ohept ene.
-10(11H) - one adoly %‘Ogiﬁy%%ﬁg%%ég Qap Ha (g;'l“f‘{j & %ﬁ d by the title

| ;fgazr;sxg,;‘;‘;:f gz';;;“’*‘**“ﬁ&i‘ggaéfs@% ”@@;&gﬁgzﬁ e (-
7.7 H VoM i} G IC @ mg LILD (™
8.2, 2. 6 1wmol)pyas addey, ané geagtiopryvas gtirreg Hyiskiyiat@7C fog 4 hothpn at:m‘ﬂbr %%mmsH) 3.68
(s 1H) @he@ﬁxﬁﬁb wak fﬂteﬂeﬂﬂﬂ'm%ﬁ. celite®, and &.ki}'zneﬁpa@&aé Washeld mﬂﬂéﬂicmlzolH) 2.79

d J =160 J = 7.2 Hz,
( 71 RopEbeg 8?“%%%@%96‘3( 8‘?%3""’3 ‘3‘%’6&?("8?‘85'5%‘*"’&‘1?'3%‘5 WF¥E 1503, 1261,
1 198 extradtéb®jth CHAG12¢Hk 420 thl.). NByibgBYa28048) 26d Sorer(t@NerNaft & brod&il2 ( 2 M

+H) [egg] - 'rmF]ngsr ait)noﬁéch&’é:wcen Bt70(90 L) and 0.25 N NaOH (90 L), and the layers

)-10, 11-di rret ox - benzo| a 0 eptene 10- acetate
10% Pd/ C Wz&zemﬁﬂ aypr WERER R D2 BeH (D 1¢mlyapdthe () 10, 11-
di hydr o- 1&W%m&m¢mtya&drﬁdl(pnamimc@]:ml (ﬂnamzem&aétﬁnaﬁﬁﬁ@te (741.1

”U 2. aﬁg 0V gs%)%r b quan%R DSve uliﬁfiﬂlg(:om% %ngn‘aﬁ:; a)Fellgw o T@G'Blc%. sbitd r?edgqi al défOH (23
H[ er r] (5pelowisplid (4 9es 74%)n HNMR (2300¢Hn €D &7 Q&h*—‘\e@ Qﬁ)- 6{TR(dhgh celite,
‘and the fiLigies s mdu»aew@sned 7z} T 601G, zfﬁ@m ¢s) 3854 egHOPNRENt r at ed,

ol | o 2@4%9%9’3%@%Cﬁ&éﬁiﬁﬂa%% GRSy o P g 1Y

Et OAc/ hex&?%()\d%mn)b.meﬂm«-wrﬁ 2370 @bsdund as a colorless oil (643.6
ng, 91%: TLC Rf 0.57 (20% Et OA\C/ hexanes) [err]H NVMR (250 MHz,

CDCI[err]) gerr 7.05- é d J =8.2 Hz, 1H), 6.76 (d, J =

2.7 He, Y(Sé'odlbejlzdav 153"’10*8?‘2“3'129(171 ne 1H), 4.30 (d, J = 15.0 Hz,

1H), 2011 4 25Fipely pawileredR-BenzyldrmethoxypHenyl adeiicacid‘@%g, 12.72 mmdPwas 90 (m 1H),

1) o btk et fd povpioeghnCucifnés G i e e bl | ” 17,

(t, J = 7waspqured onto ice (33 2). BpO{33@aL) wasraijed] @4he migtnge wastived 1285, 12 63,

--(1%;?"_'[ é?fﬂmﬁc F 19 minMihé fa @;s Wéﬁs 26gthea ﬁé}'ﬁk dr Yas dxtragteBwith
Et hyl lfgblégéj%g, lﬂ"(‘i H’l foé%‘ﬁ? 5{‘@@? l?n’é g‘?@“éc et a

Anhyd E.ﬁ us théh @iith bring (30 inL38irigd (MﬁSCBﬁ, androdnpentvared. a'ntbeekuh)h wast once to a
sol ution §or?ct:ﬂ#led fromoglg% 3 thn as ¢ mat graﬁhed (silica gfb 20% EtOAclhee%xh g)

1- dlhydro enzol a, tene- ny, 2.07
nmrol ) in ‘}Flfr“GH‘§°‘£‘ﬂ["@FP‘]‘€Pfdeﬂsra]y °2‘15°|'\‘E51 & éﬁhrﬂ&kﬁa{?%%n The yel | ow
Solj ution m&&mevwméu{mmsamzscncwdsm 13 ¢, 1H)["E39-Nas (5,00l ed todOC
and quenc r par at ed,
and the aqﬁgg\ggﬁa@ t3el%f’ bé"rlﬁsgﬁ ?ng[ ZIX)F 51% f= g“Elihe conbi ned
or ganf@ | 3pdizs 1Hk481 éhs?fféhl‘l(l N&S@F)eﬁ 77 §s, %iﬁdFHBr(SQW ﬂ@&oetﬁ01&282,637@el

-28 - cm-1; MS (ES) m/e 261 (M+Na)*t, 256.0 (M+NH4)t, 239.0 (M +H)*.

e) Ethyl (+)-10,11-dihydro-1 0-hydroxy-3-methoxy-SH-dibenzo[a,d]cycioheptene-10- '
acetate

35 Anhydrous EtOAc (0.58 mL, 6.6 mmol) was added dropwise to a solution of
lithium bis_(trin-xethylsilyl)amide (1.0M in THF, 6 mL, 6 mmol) in dry THF (24 mL) in a
flame-dried flask at -78°C under argon. The yellow solution was stirred at -78°C for 0.5 h,
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WD 98/ 30542

PCT/ US98/ 00490 chromat ogr aphy (25% Et OAc/ hexanes) gave the title
conpound as a nearly colorless oil (611.7 ng, 100%: TLC Rf 0.26 (20%
Et OAc/ heWarassps42[ err]H NVR (400 MHz, CDCl[err]) [err] PCT/US98/06499 > (m

4H), 6.93 (d, J = 8.1 Hz, 1H), 6.69(d, = 2.6 Hz, 1H), 6.58 (dd, J = 8.1,
2. Hz, 1H), 5.00 (s, 1H), 4.25 (d, J = 14.9 Hz, 1H), 4.11-4.25 (m
2H), 3.73- J =
lg') o an n%%kﬁmrbéfgl §hdc§9 5H5d1ben£6ia d]%ycTohll_éter% 10 u%—'ahe (735 %8, i:%lglgl) h
15.6, 4.9 mdrym?f" Gl yafeml éfowifsover wins Adfitionalgry THEPAmLIWES= 7 2 1z,
" 3H); FTlI Rusedin tm(sf&] ARérl9h A678PC thédweadtipn wadlliénchid @l JaturadtdBREAQIXDS!, 1291 '
1272, 11760152 STEH g AB.Loh B0Re 0 xsom bk B! 1) o7 Gerie

([er 1] . 1Goneenitioncdobeigoruipgrhy dribsmaeh 1% EIRAchayinos @90 BE) then 20%

di benzol a, Eib%/ﬁéﬁﬂépéﬁ@ ?&é&rﬁ@%&ﬂ&y-sn-dxbex zo[a,d]cyclohlﬁtbﬁeL werieRhdanesul fonic
anhydride (0. 45 a sol ution of

e
ST 81 (05 A 41 i WY st S Bwstt iy it 55‘“&]‘&99&% whdsvliwolo. acet at o
(611.7 1y, (5321.9)ﬁg,rﬁ4%|))TB@Rfﬂ.S'B(ZO%tEtOMe)(aﬂcs)% HNMR 250 MEy@DCli)® anhydr ous

CHerr] O [£&4d J(-va ﬁz,]ﬁ%lj i) 3@@:. 4@&8?@@9"—2%&9?&‘11),%%#& 9~?]2h2 et he

reaction MBS and oW sol ution

©was dull%te!élzmﬁ%ﬁpém%ﬁ)(ﬁw 3 Dehtp w&ﬁsééd%ﬁtﬁ%ﬁﬂy- #28z.1.0 N

HO  ( 5t m—%lH)WBMl{Hm HZ,(15D,12.99.(d, alld16WKzﬂQI£If,566'(d 1 =DepimgiiphMuastierr]) , )
concentra exanes ave

the title ¥ ﬂﬁsﬁ%ﬁﬂaﬂ%%#ﬂg% ) pOsERABI38 W, 3504 Blor Y1eR R °Chod

Et OAc/ hexatis6.)10¢4 &8 L; Iﬂsmq)wmmmmﬁmmﬁﬂﬂ)[err] 20 6.98-7.30

(m 7H), 4.35 (d, J = 15.2 Hz, 1H), 4.19 (q, J = 7.1 Hz, 2H), 3.91 (d, J =

15. 2 78-3.95 )., 3.37 = 15.2, 4.1 Hz, 1H),

3.02 (dd, B Eﬂ‘yié)zw 13“‘8’ 11T£'3'Tfié‘&y'5ﬂj3‘b°“2?[?=6]°§“g‘§‘°!"3“°—1“.'L%"'e'éfe 4.8 Hz, 1t|)|),

2.53 (dd, J = 1B%PA/O (282 hifz, 0.23-inmol) waF added toh seluifonlofiethyl 310,11 FTI R

L1 g oo iR S 1 (19

i) Ethyl (xP@plp }u)clc (0.19 mL, 2.27 mmol) in glacial A (23 L), and the mixture was
10, 11-di hyﬂ&&n%n@?wﬁpﬁjmﬁﬁaﬁkbﬁﬂﬁﬂﬁﬁ(ﬂgﬁy CAfedh 6} 198 fadtldn e fiRdred

A t d | f -5H
G benzal o, Hheugh ey teite A B Nk BIOA U BARNES fonc Bl 1) 5T
7.56 mmol )and the residupaomegnicentraed from tolueng. Tige reBingaintly ' yellow, oily residue

1,1' - bi s( diRRARYIRBABIRGI(IR0alLT, 06 BRFAIIELEhe g%af?brﬁﬁxeaﬁecdﬁﬂahﬁdasﬁnd anhydrous

oo (L ﬂefscﬂw(é%a%dn#%bﬁfé Reb.sCPR st e GRS 0 Thn

was sti rreﬁDOlgMéVOSﬂBa[ﬂzoﬂh 701 (@0 = $12 Hi, lmJGMﬂH&IHatlmm@r(dqal After 3.5
h, th e diqktzed -, to Oferr]C, -
and a?scvjl ??Eed E480l@ '15%1—& H? Ir‘ﬁl? -'J'Ez?fuﬁ]zﬁ), (315) dscd)ﬂig)ext raE:t [ o]n (3

x 30 m), ¥UfY3P- H@;WNHP@W](S@,{‘% AL (dd, &57 }5@,.1591293,4 »§ 5d&Ac

Heation from
35 tol uenm) 264 (4, r=1H8, Slo-1Ry BgR.52 (daj0 £15.6,93 He, 1H), €Y Qe pgHRaphy (silica

gel, 3:2: 04 /ggsq—% Clhi th 1:1:0.1
Et QAc/ t ol ue & %ltve eﬁh“ﬁﬂfl q3rrh>§§dw£‘{ 4 @Si&gq&g%?@ % as a
" vi scous, y@ﬂ-’rw 3280 fm)ﬁa?rlterdM“yH)é'r%tﬂa(M+HzBQHD“h hi gh

-29 - 30 . ' WO 98/ 30542

- PCT/ US98/ 08488)(1 ()-10,11-dihydro-3-hydroxy-5H-dibenzo[a,d]cycloheptene-10-acetate
Anhydrous AICI3 (1.38 g, 10.35 mmol) was added all at once to a solution of ethyl
" (2)-10,1 1-dihydro-3-methoxy-5H-dibenzo{a,d]Jcycloheptene-10-acetate (643.6 mg, 2.07 .
" mmol) in anhydrous CH2Cl2 (21 mL) at 0°C under argon. The yellow solution was
35  warmed to RT and stirred for 3 h, then was cooled to 0°C and quenched with cold 3 N HCI
(10 mL). The layers were separated, and the aqueous.layer was extracted with CH2Cla.

The combined organic layers were dried (MgSO4) and concentrated. Silica gel
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vacuum at 40[err]C. TLC Rf (3:2:0.1 Et CAc/tol uene/AcOH) 0.60; [err]H NWR

(250 Nz, CDOl [err]) [err] 7.95 (d, J = 1.5 Hz, 1H), 7.87 (dd, J =
7.8, 1 Sugnddh 7-00-7.35 (m SH), 440 (d, J = 15hssobido, A 19
(9,7 = 772 PE%BH)  '3.97 (d, J = 152 Hz, 1H), 3.82-4.00 (m 1H),

3.43 (dd, J = 15.3,4.0 Hz, 1H), 3.07 (dd, J = 15.3, 9.5 Hz, 1H), 2.69 (dd,
J =15.8,4.8 Hz, 5 1H), 2.53 (dd, J = 15.8, 9.5 Hz, 1H, 1.28 (t, J =7.1
Hz, 3H): Foiromatagraphef2s o EtOAghexanespgave the title porapoysd aseasssly oplsss oibgo cnferr] :
?/II\SM(H Ea% M (61137@g,200%:NFHLE R 0.26 €20%)] EtOR/Rexandsly| I HINNIR (400, ML TIX13) b |
err - : _ _ : 1w '
oy At ot Oﬂn&)?{.%{nl, 4ED, 6934, 1 =81 Hy 1H) 660 (4 1= 26 Hr, 1), 658 (44, T=81,26 - . -
2- Car boxy-H® 1H) S@0Ks; dHb 425Ud T 5di 23z 1 H) 44 14126 o B3 T3-3.88 Gadit3e’® = = a)
gfbt h%ﬂh 52- Eiﬁ{]!@)’dls B2, eh ey ad e nvisacet ﬁ?z,?m)bzm dd, 7= 15|.0,9.!¥Eizhvﬂl), 2.6|5 _ s
- met hoxy- ny e e Z c ride an um num
chl ori de a@dﬁe"s](,s%?gégizr }ﬁﬁ%ﬁﬁ@?# g%%"gs*l%ﬁ’ﬁ)ﬂ%rpaﬂg?g 1991, " I71 to give
the title (CCls)36Tic(simep)/B#47 (broad), 1734) 1508E129Y) 1222, B&TE; Y1525mTEMO BH) Indey | acet at e
The conpo b 4 £) is treated with sodi um borohydri de and 20 .
trifl uoro;gggtziqls:ﬂg?:lﬁ IZ%;%I&?JH‘ romet hane according to the general procedure
of Synthesis 1978, 763, to give the title conpound. c)

2- Benzy - Syl QU TYEINGihyaece 8-(Eifldtblethanesulfonyloxy)-5H- The conmpound of
Preparatio b2 édi?? tretgt ego_vm %@ aqueous sodi um hydr oxi de and 25 met hanol
and stirr ey Qo ERs -8R ent rated and treated with dilute
hydr ochl ori ¢ acTrifluoromethanesulfiniceanhytizide (. 45emlc, @rf8 srmal) was added drop¥ise to

5, 11-Di hy - 5 i . _10- e The-
conmpound g%%‘?‘@gﬁﬁ%ﬁ'gﬁhg%%m%%@?ﬂ %Hg&l%%gﬁ%rejgy%%egﬁgg%gg%cf tiatg acid and

I's. ] _
30  phosplblk-ome 1 meeD aud %ﬂw‘*ﬁ@a (@ Hmbydt=iZapmel)ingphydsqus % ng to the
gener al5 pr@Cy4uT8C ahder argon. AftrDeSch, fie sdactionRiak @atmed tORT alBéinied fgilhe the title,
conmpound. . . . . .
5,155 s 2y b s AR et syl it L0 The
conpound ofiCHp afar 3k NeHCOB (§ mL); and brine £pmly). tDryiag (e¥P4)i conceatiation) avdi num 35
chlori de agkQrpel debridbogrddhly fl@%%t@l&c/ﬂéﬁﬁé%ﬂ peve tRfiind BsmpRdiss bolokBsstot S 1978,

S g (1) 1 to gl xhed r&%ﬁzg@ ; TRy God BRI ines) 0.58; 1H NMR (250 MHz, CDCl3) 8
PCT/ US¥B/ 0028030 (m, 7H), 4.35 (d, ] = 15.2 Hz, 1H), 4.19 (q, = 7.1 Hz, 2H), 3.91 (d, ] = 15.2 Hz,
1H), 3.78-3.95 (m, 1H), 3.37 (dd, I = 15.2, 4.1 Hz, 1H), 3.02 (dd, Y = 15.2, 9.6 Hz, 1H),
2.70 (dd, J = 15.8, 4.8 Hz, 1H), 2.53 (dd, ] = 15.8, 9.6 Hz, 1H), 1.27 (t, J = 7.1 Hz, 3H);
'FTIR (CClg) 1735, 1493, 1427, 1250, 1215, 1144, 961, 856 cm™1; MS (ES) m/e 451.1
(M+Na)*, 446.2 (M+NHg)™, 429.2 (M +H)*.
25
i) Ethyl (2)-10,1 1-dihydro-3-carboxy-5H-dibenzo{a,d]cycloheptene-10-acetate
A mixture of ethyl (x+)-10,11-dihydro-3-(trifluoromethanesulfonyloxy)-SH-
dibenzo[a.d]cycloheptene-10-acetate (808;9 mg, 1.89 mmol), KOAc (742 mg, 7.56 mmdl),
. Pd(OAc)2 (21.2 mg, 0.095 mmol), 1,1'-bis(diphenylphosphino)ferrocene (210 mg, 0.38
30  mmol), and anhydrous DMSO (11 mL) was purged with carbon monoxide (three
evacuation/CO flush cycles, followed by bubbling CO through the mixture for 5 min), then
was stirred under a balloon of CO in an oil bath set at 70°C. After 3.5 h, the reaction was
diluted with HzO.(ll mL), cooled to 0°C, and acidified with 1.0 N HCI (ca. 8 mL).
CH2CI2 extraction (3 x 30 mL), drying (Na2S04), concentration, and reconcentration from
35 toluene left a reddish-orange liquid (2-3 mL). Chromatography (silica gel, 3:2:0.1
EtOAc/toluene/AcOH; mixed fractions again with 1:1:0.1 EtOAc/toluene/AcOH) gave the
title compound (581.9 mg, 95%) as a viscous, yellow oil which partially crystallized in high
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f)
5,11- Di hydro-2-(trifl uoromet hanesul f onyl ) oxy- 10H- di benzo[ a, d] cycl ohept en-

10-on The conpound of Preparation 2(e) is tr h
trifl | c WeP@#0%43e according to the general procedur é’é‘%@g’o@%
Soc., Chem Conmmun. 1987, 904 to give the title conpound. 5

5, 11'— D hydr o- 2- net hoxycar'bo_nyl - 10H-di benzo[ a, d] cycl ohept en- 10- one
The conpowaguund atRO¥D FLAT ROA: ZZXIthOiAsItdlmdAedHy\ﬁ 60) |HNMRI250MEE%i de, met hanol ,

| | adi d hyl
' gﬁl fgx: gen%gcéfs?gﬂhdj 1%}? ﬁﬁ) ‘7%@& pfg)ﬁr oce 8%%%%? (h&@ E@% p Chem
Commun. 198A= mﬂw@w e H%élH), 3.97 (d 3 &S Siiel 1H) §-82-4.00 (mp3iD),
5, 11- Di hyds. 43 @493 153 %.0302 0 Don@alias 3 ySIERDED, 269 4d; RNES 8, 4.8 He, The

hyar oxi o 1. 255 hacks s i, b, PR by bk el SoGURBRARAE T 4 1o

gi ve the t(btdad), tTHoPLHRA280 crdd; MB (ES) n¥d 342.2 (M+NH4), 325.2 (M +H)+, 307.2

- Di hydro- ?.rpyotoxycar bonyl - 10H-di benzo[ a, d] cycl ohept en- 10-one
The corrpound 0 reparation 2(h) is treated with NN-di nmet hyl f or mam de
di-tert- butyl acetal accoding to the general procedure of Synthesis

1983, 2, 135 to give the title Prepagfigiound. 20 j) Ethyl

2-tertsBut oxycarbonyl - 5H di benzo[ a, d] cycl ohept ene- 10- acet ate

The cofpound of Prearatlon 2(|) i's treated vvlth zi nc powder and et hyl
brormacet panation of x¢-104 hrdihudro-SHediberizolad el clol dfcacetates 1947, 1,
1 and J. Chem Soc 1938, 60, 2947 to gl ve the title conpound. 25

k) Ethyl i.be d].cycl oheptene 10-acetate - The
conmpound o‘T)C@F‘giS@%W 52{’%"&\&? 3ll‘?%'é‘f’ed with trifluoroacetic acid in

di chl or onet haneMathyl 3smethexgyephenflagetare mmqatedmthtbmeyitchlanmnﬁalugum the title
conpouidl. chioride as described in J. Chem. Sec., Perkm Trans 1, 1991, 171 to give the figeparation 3 30
Preparation of 2-[(2-am noethyl)ani no]pyridine di hydroc ori de a)
Mbno- Boc- 150MPaEMy | enedi ani ne A solution of di-tert-butyl

di carbonate (10.91 g, 50 mmole) in CHerr]C[err] (50 nm) 35 was added
dr opw se rred sol ution of 1,2-ethyl enedi am ne
(33 O%LMeé'g ﬂ 7%93 %et%’@?ff(enym]s t“[ err] (250 nL) at Of err] C under argon.
A precipitate s'&paaoalpwdem’qewgamn 2(a) istieatedhviith sofiom boyghedrideed addi ti on was
conpl e2®, iilBoroRRES AcRiin \WRtBloYoRiciRAk dcborlilg tothd geh&dl prdtedute of Synthesis

p?é-::-/ U89 8/ O%?Zé 763Vt9g19ve tth%le compound.

¢) 2-Benzyl-5-methoxyphenylacetic Acid
The compound of Preparation 2(b) is treated with aqueous sodium hydroxide and
25  methanol and stirred. The mixture is concentrated and treated with dilute hydrochloric acid
to give the title compound.

d) 5,11-Dibydro-2-methoxy-10H-dibenzo{a,d]}cyclohepten-10-one
The compound of Preparation 2(c) is added to a mixture of phosphoric acid and
30 phosphorous pentoxide stirred and heated to 80°C according to the general procedure of
United States Patent 3,567,730 to give the title compound,

e) 5,1 1-Dihydro-z-hydroxy-1OH-dibenzo[a,d]cyclohepten-10-6ne
' “The compound of Preparation 2(d) is treated with ethanethiol and aluminum

35  chloride according to the general procedure of Tetrahedron Letters 1978, 5211 to give the
title compound. '
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hr, and concentrated on the rotavap. The residue was taken up in Herr]O

{100 nL.) and filtered to renove a small anmount of insoluble material.
The fil kygbgsonas extracted with CHerr]d[err] (3 xpt@usetdossand the
conbi ned organics were dried (MgSO4) and concentrated to afford the

title conpound (6.00 g, 75 %9 as a cloudy liquid: [err]H NVR (250,
%5[ ?rmr ] % -D!1L1yg@-%gnf?@rquethaiesiléo(ngbgygpo@%nzo[a,d cyc%g)hegtﬁﬂ 13-0.'1'3
2-[[ 2- (Boc- ami mmﬂwﬁﬂd@rﬁ?mp;rmumz@) insctreted withl eiflic anhydride accordingfto thiext ur e of
..nono= Boc- 5 7”'5@! o Do

..chl oropyr %Eé‘fz’ eg%‘é gsé’ﬁr g&ﬁ}%gbzl%ég% ; 43@%9,3%‘1‘"?0(1’15)‘:?“1%1% err]
(15.29 g, 182 10 rrm)l e) and tert-anyl alcohol (36 nmL) was heated at
“ref1Uxs Ay 61 1-Hihyaro-2-medofid @rwmmbenzora,dﬁyaouépeenmm&neool ed, diluted with

CH d 100 t | ubl
SASUEN erTLL A of BRPURNE A okt TG R ARERIS metogty om Col uere.
Silica  palladigmlacetite ewhl, Shis@iphynylphoshive)Drpaieidh fisethly) sulfexide dcopding title
compound {823 6] ﬁseémr@sfﬁc:hem Soc. %&M%ﬁﬂbﬁ iswbmo@ﬁétmag wi t hout

2.65 -

further purification: err err] 0.42; [err]H NWR
(250, CDCF‘{'E!M“H [err] 816(dd J :.65 13Hz 1H) 705- 730(m 2
H) , 61@8(br 8.6 Hz, 6.50 - 665(m 1H), 5.70 - 5.95

1 M5 (ES) me 254 (M +
|('|)m[ er r] b SﬁDmy%fb_g;ﬁfyﬁgﬁ)dmnm d‘}]ef%‘)hﬁt%nn% Ong R/rr di m(a 22) © (10%

Pd/ C (106. 4 nyThecompo &epwa%ona?&z)eww with diluse mnou@ﬁodz-n{x pirqxiise -
ani no) et hyhd ﬁxm}oisnaéazbdiwﬂ@d.mtmydflﬁhrsﬁe&d7to etlQ tifle GbMpoand.and cycl ohexene
(0.25 ni, .25 mmol e) in absolute Et (5 nL), and the m xture was
heated to reflux After 16 hr. the reaction was filtered through
celitdéSand §, hbDihyﬁtorbtbe-wmz;ycatbnu}é-rlﬂHalitmnko[irdiaclobqvtdum-ms combi ned
wi th the resi dige oltiahied plofihch ABAA IithdyohfarmgdiRke scal e),

r% D Eeﬁuﬂéiag@g édIWifga ef’ i

T

and the 25 materrals were purlf chr omat ogr aphy

(5% MeOH UF@I"[“ goding{e.the genra P‘1°F‘fd5’°é‘615ﬁﬂfflfﬁﬂ 8%4% 135 Wg%“’eé@%‘lﬁas ed on 1

mmol e of Zorhgodnd.BoC- am no) et hyl ] am no] pyri di ne- N- oxi de) .was obt ai ned

as a yellow oil: TLC (5% MeOH/ CHCl [err]) Rlerr] 0.43; [err]H NWR

(400, CDCl[err]) [err] 805 - 8.12 (m 1 H), 7.37 - 7.46 (m 1 , -

6. 53 206. H1Ethyh2-tert{ButoxgearbpnylcfH-dibenzglaglcyploheptepg-10-getae (br s, 1 H), 4.86 (br
1 |'|) 3.26 Th@&mpo@mﬁﬁ? tﬂon H) 1s3tre41§d(v§hzx9cﬁ8wdeﬁ@d@ me 238 (M +

S,
2- d d h) d

e T N B AT S e

2- [.[ 2- ( BoChem. Soc. 1938160,2P4T to\giviealm tivle cpypandd.ne ( 148A ny, 0 63 mMmole) in

anhydr ous CH[err]CI[err] (3.2 m) at 35 0C, then the reaction was war ned

to RT, After 2 hr, m Xture was suction filtered to coll ect the
preci BPt akbRh¥r ?ﬂm’ﬁ)(kﬁ}bﬁb%%[aMﬁWPWﬂP‘%ﬁ%r ous Et[err]O and dried to
afford t MBe édnipogndof PRepakaton 23 3aSuded vithaifludatdi¢agidas a yel | ow sol i d:
é‘? [\INR (4%%11!01%% %) ﬂx&ed 'ﬁlc mixture is concentrated to give the title compound.
PCT/ US98/ 00490 . 7.99 - 807 (m 1H, 7.92 - 7.98 (m 1 H, 7.19 (d,
J=9.1H, 1H, 6.98-7.04(mFéa%ﬁ_0D_2 3.76 (t, J =6.2 Hz, 2 H),
3.27 % J =6.2 H,, 2 H partially obscured by residual sol vent

Preparation of 2-[(2-aminoeth ino idine dihydrochlorid

a) Mono-Boc-1,2-ethylenediamine
A solution of di-fert-butyl dicarbonate (10.91 g, 50 mmole) in CH,Cl; (50 mL)
35  was added dropwise over 30 min to a briskly stirred solution of 1,2-ethylenediamine (33
mL, 500 mmole) in CH,Clp (250 mL) at 0°C under argon. A precipitate separated during
the addition. When the addition was complete, the reaction was warmed to RT, stirred for 1
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signal); M5 (ES) me 138 (M+ H)[err]. 5

Prepration 4 Preparati on of
2-[(3-h X propyl)am nol pyri di ne- N-oxi de '
2-[(3- I—éﬂ{’ yé”%zpr opyl ) am no] pyr| di ne- N- oxi de 10 rTF% ’t?rsgw% 20

2-chl or opyri di ne-N-oxi de (16.6 g, 0:1 nole), 3-am no-1- propanol (15.3
m., 0.2 nole), NaHCO err] (42 g, 0.5 nole), and tert-anyl al cohol (100 nlL)
was heat edr,tand concentrated b thx rota¥hp. cThe2dsidue wad thlen g AcH@ (100@ad.)exb| ed, dil ut ed

W th CHergickieh Ldtbibuel i Hnbone BFlschitfe dilltial, The Gkatd ¥Relacddd WOV E

i nsol ubl e trate was concentr at reconcentrated

from tol u&IrIzCﬂz)GmelQOM apd the ombined orgapics were deed MeSOrand Geaespiated t200s
MeOH CHO [agrbdd]the 1@R\eBmpdund (6180 &, 75 b acHnBAaAY n%;d 18 SMRI25O WIS 75y el | ow

oo [efr ]y SRRty 05“0%’“%%“ 1, 568445 4 1.456@’?1@4 bt 1
7.30 (m 1 H, 6.64 (dd, J = 8.5, 1.4 Hz, , 40-660,(m1H)
4.49 (br s )21[[%%:5‘;@'3'?)%"%‘%%8&’?}”&& _mde H), 3 35 - 3 60 (m 2 H), 1 75 -

2.00 (m e& 20
Preparation 5 mmme (5.83 g, 36.39 mmole) 2-

2-[(3- hydrcnmwp&ndiﬁ@mokadanydmz]hloﬁdamzs(gmmdnmm)mmmdg(ls 29g,182 Q)

2- [ (3-4Rydr 1-nr | | Accordi ng -
to[gheﬁér(@%d and's %P-ék}l%i@o eﬂn@&d&%%d a?ieﬂﬁab'\kfti?é4?ﬁr &%5 arkbrown

ni t ropyri dﬂh‘éw?éﬁ?‘d@ Q‘SE‘E' with GHa Gy 0@“&4&4@6‘#9"4@“@"0 gmoveAnand, N. | ndian
Jour nal Ofinsoluble ma@iﬁm The Hrdd s cﬂx@sﬂmﬁ@&d&&@n&nﬁﬁéﬂdﬁpﬁbﬂeﬁg eRidy- oxi de

?ég; O(ri,?leorflfl(}%l? : h %l@?{]‘? ’Hﬁ%‘%@;@) gave xmpure tlt? %%cr)l?n% (g %3 a%9905 anaqe S NB

Pr epar at i gell@ sohd Wthh was eysd wathoup furtér purification: TLC (10% MeOH/CHCl3) Rf

2-[ ( 3-{rydr, 1 tyhn '
2- HS ll% r% I%NMI@{%{)@E]@@KFG(H@IJ&?X%'}%:, gg} mﬁrgg(‘“m’m@' Accor di ng

4- et
Col e br debuBidtiol Bhes0n 600 @n Ho 5 Tix L 8hmd st 25 1A SO1g 3 POk 4 B
met hyl pyr isnMSNES)nE254 e FBtown, E. V. J.. Arer. Chem Soc. 1957, 79,
3565) for the 2- - 33 -
WO 98/ 30542
PCT/ US98/ ) Zelf2-(Boc-amino)ethyl]amino]pyridine

20 10% Pd/C (106.4 mg, 0.10 mmole) was added to a solution of 2-[[2-(Boc-
amino)ethyljamino]pyridine-N-oxide (126.7 mg, 0.5 mmole) and cyclohexene (0.25 mL,
0.25 mmole) in absolute EtOH (5 mL), and the mixture was heated to reflux. After 16 hr,
the reaction was filtered through celite® and the filtrate was concentrated. The residue was
combined with the residue obtained from a separate preparation (0.5 mmole scale), and the

25  combined materials were purified by silica gel chromatography (5% MeOH/CHCl3). The
title compound (148.4 mg, 63% based on 1 mmole of 2-[[2-(Boc-
amino)ethyllamino]pyridine-N-oxide) was obtained as a yellow oil: TLC (5%
MeOH/CHCl3) Ry 0.43; 1H NMR (400, CDCl3) 6 8.05- 8.12 (m, 1 H), 7.37 - 7.46 (m, 1
H), 6.53 - 6.61 (m, 1 H), 6.41 (d, J = 8.3 Hz, 1 H), 5.12 (br s, 1 H), 4.86 (brs, 1 H),3.26 -

30  3.51 (m, 4 H), 1.44 (s, 9 H); MS (ES) m/e 238 M + H)t.

d) 2-[(2-Aminoethyl)amino]pyridine dihydrochloride
4 N HCl in dioxane (3.2 mL;) was added in a stream to a solution of 2-[[2-(Boc-
amino)ethyljamino]pyridine (148.4 mg, 0.63 mmole) in anhydrous CH»Cly (3.2 mL) at
35 0°C, then the reaction was warmed to RT. After 2 hr, the mixture was suction filtered to
collect the precipitated solid, which was washed with anhydrous EtyO and dried to afford
the title compound (132.8 mg, quantitative) as a yellow solid: H NMR (400, CD;0D) &
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chl oropyri di ne- N-oxi de hydrochloride, the title conpound was prepared as an__

of f-white solid: M5 (ES) nme 183 (M+ H[err].
Pr epar aty@9s/40542 Preparation of 2-(ethyl am no) - 6- pypicesosHens!
a) 2-(N-Boc-am no)-6-picoline To a stirred solution of

2amno6p|collne(4 33 g, 40 mol), Et[err]N (6.2 nL, 40 mol) and 10

CHerr]dJerr] (50 t 0 ded er rbonate (9.6
g, [44 ]mm{'?g.'éﬂ@{@?'l ?’% r’?gg[sa{f“ }Qg) 719 ﬁqd\ﬂe’rﬁ%dﬂf)'é?ﬁq} %%tl n m xt ur(e' was
concent r a3.26l(t,) Jri= G 2HARH), BIRT (1) Jei6. Dtz 2 Hidfartialy obseuted ipCreddhalhédivent

CH err] d .ﬂaﬁwggséﬁrm*‘gﬂl ng (Ngsq err]) and concentration gave the

title con ol'l M5 (ES) me 209 (MeH)[err]. 15
b) 2-(N-Boc- N et hyl am no) - 6- pi col i ne . To a suspensi on of - NaH -
(60% § spersion in mineral oil, Iprdgard§on£9.5 mml) in DMF (50 nl) at
Oferr]C was added a sol ution of 2-(N-Boc-amnino)-6-picoline in DMF (30 ni).
The reactlon was stlrred at O[err]Cfor 15 mn; then ethyl iodide
(4.6 g, 3B 2rf( 3£y it ‘ ‘stirred at RT

over ni ght ; then was concentrat ed in vacuum The residue was diluted with

Herr]O a extracte th err [err] (3 x 50 nmL). Drying
(MySq err} r}) F@&ﬂ’é&’ﬁﬂé’ﬁ% am%ﬂhY@** A%i48l  chr omat ogr aphy (20%
Et QAclthex ane\) mganeoﬂzwﬂmnyhdme-bhmmdﬁds 6.8, Coiaie), Baminot I-propdiol ERE M e 237

12010 e BT, o S S s =

2- (N- Boc- Nﬂ“’Q f@i hwl&maﬁ%ﬂmmﬁweﬂ ilpged witteCHoClg 30fmd) andgustiarided, for mi ng
a dle)ep redueiai tU'&anﬁe 1n§$lhl§ié mhridlh. MThe filtrate wak cOhdeMtratsiPnd edad@nteaded? M., 17.9
mo Wwas e ur

d | ut . 78C
for an adfé?'fll °§ Fm%a"ﬁf‘ﬁ %%‘l %?lhcé &F é’gés??qa{%ﬁ%s(\@%’elﬁﬁaﬂ%}ﬁlgﬁﬁﬁt urated
NH[ er I Ol the ¥tkecomipennd &3. 62 g, 93%0\@8\ yedlowsalidt FLET200h MeOVCHCHhEBs M8:h Et OAc(3 X
30 ). ThensAoRiso D@, ﬁ(dhénéeéé IRIL T H), 734 (m,sm;i TWoL B 308 (g:h“? dried

t nc) ﬁ&é&gﬁ@&&‘”“ﬁﬁ‘ bEEL ol 6 B i mof b s 3RS A o 300

( M+H) [ er rH), 3.35 - 3.60 (m@ HE111§ | 2.00 (m,t2y); MSi (BS) me 16y(MeH)facet at e

A sol ution of ethyl 2-(N-Boc-N-ethylam no)-6-pyridylacetate (1.5 g, 4.87
mol ) and 4M HCl / di oxane (5 nL, 20 nol) was stirred at RT overnight,
then #¥hs concentrated. Reconcent rBEpamtioRS from t ol uene gave the title
conpound as white solid: M5 (ES) me 209 (I\/H—|)[err]

-34 - .

a) 2-[(3-Hydroxy-1-propyl)amino]-4-nitropyridine-N-oxide

25 - According to the procedure of Preparation 12, 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
was prepared as an orange solid: MS (ES) m/e 214.2 (M + H)T.

30

a) 2-[(3-Hydroxy- 1—prole)amino]—4-methylpyridine—N—oxide.
35 | According to the procedure of Preparation 12, except substituting 2-chloro-4-
methylpyridine-N-oxide (see Brown, E. V. J. Amer. Chem. Soc. 1957, 79, 3565) for the 2-
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WD 98/ 30542 :
PCT/ US98/ 00490 e) 2-(Ethylam no)-6-pyridylethanol To

a mechanically stirred solution of LiAlH err] in THF(1.0 20 20. 4
mol )  WO9BRHE2 added dropwi se a sol ution of ethyl PCT/US98/00490
2- (et hyl am no) - 6- pyridyl acetate (1 g, 4.1 mmol) in THF (30 nlL). After

the addition was conpleted, the reaction mxture was heated to reflux. 5
After 5 Muort»ﬂyexdihaamﬂmvhymsmmj theltitleopaint Was poaphref 1e an bffavhite t h 10% NaCOH

sol ution te renoved by filtration, -and the filtrate was
concentraﬁeﬁ'F%(§§€H%§$é&% wﬁe5|due was dlssolved in CHerr]dJerr],
and the sol uti on was—dri-ed-{MySd-err]) and concentrated. -

Reconcentration from tol uene (3 : he title conpound as a col orl ess
oi l: (ES) 167 (MeH) [err]. -
Preparation 8 Preparatlon of

10, 11- D hprelpapa athwantihe) cbkdyeidy .oo]cyclohepten 10- one 15 a)

2- Benzyl - 4- nethoxyphenylacetlc acid- A sol ution of

2- benzoyl - 4- et hoxypheny| acetic acid (13.0 g, 0.048 nol), prepared by

the nmethotl HfN-Boc-ppmo)-gRispine1981, 24, 998, in glacial acetic acid (600 nL)
was treat ed Toasﬂiﬁd%lutﬂdh@ﬂﬂ-aﬂdnbhi plcoﬁng@ 33fg, Atmfmmjmgra(mlz ﬂﬂudmﬂﬁayhﬂd at

50 d

Che 119 ¢ TGRSl O v St ety i BRonele OB e b S R s R,
met hy| eneovetmiight,ithiereactionyinixgurd waszcomentratei in vaduemodiitsd st HoDeand]ekiradi x{moo MHz,
CDCI [err]¢ubén éﬂ. x 50 mL). Bryihg (1§/I§SOﬁ|ﬂxd co%ce?té‘atfoi gavi the titfe cgmfaéund %&'Qolorﬁss oik M

7.15
10 11- D hﬁ‘/"% ﬁ@%%‘f/ﬂgl—# di benzo[ a, d] cycl ohepten 10- one ) A
sol ution of 2-benzyl -4-net hoxyphenyl acetic acid (14.2 g, 0.055m in benzene

25 §.20b)n§_}N%gﬁé}h}g{%ko)g@h&f]?‘ge (28 nL) was refl uxed for 1 hour and

concentrat’ed de was dissolved in élene

chloride (40 rf9a susprasipmef Nasf (§0% Gispergian indeinamal oil, 1.15 g ?yém@éha G8mddn to
a sol ut i o 0o was 4ddbi sdlutiod 4f (N Bodarkiho)Bpiolin® nfuBMttxioaaE) ik eattida wab00

The Stl on e 2.5 hours at
KRG B 15 pih, SRR e 30T BRI Rty
| ayer S westisred eqo%T exeeightthep %coqchmawgawc@nptﬁs@adaswmm@d “stédqh@rmdal |y

V\/lwats hdlmlafﬁ Me@@iWCHQ@Q (VR5GHL. %ﬂ &5 concentration, A8 sﬂlsa;gtt SHirbtHatSgRApRY 1 ON
concent ra&g@%t#'gﬁ&%f’?)égYeetg‘? e”WB%"‘“? A% ‘E"Yﬂfgif%/’g‘ %S’te SLF’(%B MR (1 1) and
9.35 g of the title corrpound was collected by filtration: 105 -
106 3.72 3 4 1 :

PR S o e it oI AR AT A
35 - gy&\;ggimas prepared inT (30 mL), cooled to 8°C and 2-(N-Boc-

PCT/ U9 8/ &éiiylfitlino)-6-picoline (3.5 g, 15 mmol) was added, forming a deep red solution. After 15 min,
diethyl carbonate (2.2 mL, 17.9 mmol) was added, the burgundy-colored solution was stirred at -
78°C for an additional 15 min, then the reaction was quenched with saturated NH4Cl. The mixture
was warmed to RT and extracted with EtOAc(3 x 30 mL). The combined organic layers 'wel:e
washed with brine, dried (MgSOy), and concentrated. Silica gel chromatography (10%

30 EtOAc/hexane) gave the title compound as colorless oil: MS (ES) m/e 309 (M+H)+.

d) Ethyl 2-(eﬂ1ylammo)—6—pyndylacetate
A solution of ethyl 2-(N-Boc-N-ethylamino)- 6-pyndylacetate (1.5g,4.87 mmol) and 4M
HCl/dioxane (5 mL, 20 mol) was stirred at RT overnight, then was concentrated. Reconcentration
35 from toluene gave the title compound as white solid: MS (ES) m/e 209 (M+H)™*.
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Preparation of ethyl
()-10, 11 di hydr o- 3- met hoxy- 5H- di benzo[ a, d] cycl ohept ene- 10- acet ate 5 a)

Et hyl & ¢4 hoxyphenyl ) i ndeneacet at e Top@iﬁg@gd/ombutl on
of 3- (3 rre(t) oxyphenyl )indene (4 g, 18 mml), prepared by the t hod
of J. Med. Chem 1981, 24, 998, in THF (15 nL) at OC was added dropW| se a
solution of LiN(TM5)[err]. (20 mL, IMin THF) over 5 mn. The resulting

sol uti on vis2-Eitkpdemino)-6-pyrigylsiapcde to a sol'ution of ethyl bronpacetate (3.34
g, 20 mml) in T&Fmeaﬁmaan)y stifred-séRli6y ¢fILEAIH) in mgro M0, 20Afm¢sl) 2.5 h, the

X o ERES bt P ORI SRS 1 g a1 oL 01 20
concent r at BdF (39 ngliv éfiehtbe edditibo was exuudvetedmf:mwmmpmm W#SMWOMUGW

chr omatggr ﬂﬂéﬂs hr the readtish Weédoleh Eﬁ°ﬁ]an4cﬁie§&l@‘%th ¥R MRDH Blutiby. eI‘He' t | e

(2:_0 r5n(:))0l(J R]d ﬁjﬁ}lds werg 5611(%?4 g_ﬁﬂa@gﬁd f‘? ﬁltgz}xﬁ waszf[oece(n%%tergl%vgugmz a'h% {fsxdgq_b 6 3 H) b
(s, 1H), 1WasdiioRed iMCHE];, anfl tBe {otutiod s dried @dg§ D) abdYoncentrated.  b) Et hyI ( )
3-[(3-met hﬁé(c\éﬁ gﬂéﬁgé)ln)rt%e '}‘31%&&‘ ?) é ?é;tthgtxtle cogxpgund as la coloﬁés? & k ulhgggsé)of et hyl

3-(3-net hog neaceta tone (30 m_)
was treate pr % aqueous sol ution of osm umtetrOX|de (0.5 n) 20
fol |l owggl by a dropwi se addition of 1.2 M Jones reagent (5 nL, 6 nmol)

according to the - literature proceduge (J. Org. Chem 1993, 58, 4745).
After stirring overnight at room erature, the dark reaction

m Xt ure was quenched W t h |sopropanol (2 5 rrL) foll owed by sodi um
bisulfite 7 : CdlonMBsn-Skbhact ed with ethyl

acetate, Ww , and concentrated to give
a solid residue. 25 Trituration with 1:1 ether / hexane gave 0.76 g of
the til3e £oOPPensytid-njethokypenyidoetichoid Mz CDC [err]) [err] 1.18 (t,

249,290 (0 i et bbb g o b bon bl 11 4.4

d, 1 7.25
E[er r ]H§ 3- [vaeﬂlﬁme%bssty Meg.| Ghershi981,| 24, R98i lnalaelalsv@wc acid (600 mL)agtrgated of et hyl
() 3-[(3- nBidepar momhgmmmah nitshaleogslfor217immmmemxxmre and 10%

Pd/C (0.6 | aci al dro d at 50 psi for
1y it s B BB B e e s ﬁ&?&?@ e Fom Befe ol ag
was wa2he dandirdthydenetchloride to give 4.2 df thdtide dordpbuxdt éH\bﬂdR 490 0Mtiz, CRQl3) dand

t hi de t 0. 65 f
Lhe title corseanno & PR RRRTIBE BT e &) “Lerr) 130 (1, any ) 35

2.20(m 1H, 3.0 (m 1H, 3.74 (s, 3H, 4.1 (q, 2H, 4.18 (q, 2H, 4.4 (d,
1 H) A 6. 2 () 1®H-Dihydro-3-methak3-SH¥libénzh[a,dJcyclohepten-10-one
P CT ) U-SQ 8/ 00490 AV\nggl{ gf(}%gzyl-4—methoxyphenylacetxc acid (14.2 g, 0.055m) in benzene
(120 mL) and thionyl chloride (28 mL) was refluxed for 1 hour and concentrated. The acid
chloride was dissolved in dry methylene chloride (40 mL), and the solution was added
dropwise under argon to a solution of AICI3 (14.7 g, 0.11 mol) in methylene chloride (600
mL). The_reaction was stirred under an argon atmosphere for 2.5 hours at room
temberamre, then was quenched with ice-water (200 mL). The layers were separated, and
30 the organic phase was washed seqﬁentially with 10% NaOH éolution, water, and dil. HCI.
The resulting solution was diluted with ether (200 mL), dried over MgSOy4, and
concentrated. The solid résidue was triturated with ether/hexane (1:1) and 9.35 g of the
title compound was collected by filtration: Mp 105 - 106°C; 1H NMR (400 MHz, CDCl3)
03.72 (s, 3H), 4.1 (s, 2H), 4.2 (s, 2H), 6.7 (d, 1H), 6.82 (s, 1H), 7.30 (m, 4H), 8.1 (d, 1H).
35
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d) Ethyl ()-10,11-di hydro- 3-met hoxy-

11- oxo- 5H-di benzo[ a, d] cycl ohept ene- 10- acet at e To a
magnetical ly stirred solution of ethyl () 3-[(3-

met hoxyM?% 95¥bhenyl succinate (0.65 g, 1.9 nmmol) in dry ?@T’Hﬁséor%gchl oride
(10 ) were added DMF (0.2 nlL) and oxalyl chloride (0.2 niL, 2.28
nmmol ). After 1.5 h, the 5 sol ution was added dropwi se to a suspensi on of
al um numchloride (0.6 g, 4.5 Inat y nmet hyl ene chl oride (15
m.). The m xture was quenched after 2 h with ice water, the |ayers

wer e separ at ed and the aqueous | ayer was extract ed W|th met hyI ene _
.chl ori de. Préfupa f e & dflilydrpfamethdxyy enec(adityilehtptoncelO-ddt8E er r|” and
concentrated. The resi due was purlfled by coI um chrorrat ography
(Sigerr]/2- 4%EtOAc/hexane) to give title compound 10 (0.3 g): [err}]H NWR
(400 MHz, BBy (B Y (3ymethgxypheylipdepgacetatey 2 88 (m 1H), 3.55 (m 1H), 3.84
(s, 3H) , To%a ol Lotlition b 3- (%n&ﬁox@ﬁenﬁhﬁdenél@&f)l& ldmol)hh'epaﬁd 8ptem 1H), 5.8

2
E;n 10H)11 ‘Ei""ﬁ S e e lone %lsﬁ‘f b mf @%TL(? G s fliekidillies o 15 A
m Xt ure o$olu§1phyf LiN(TMS), (20 mL, IM in THF) over 5 min. The resulting solution was added
()-10, 11 El'b i 8 a%olmm)éﬂ‘l TlbkorRoeestat > DI M E@ﬁlm oBegt @nggekod

t d 10% | t d (25
) wil e sOpip Ao e{%awwuewﬁ?d 5 S o "L 75100023

usi ng cel sdluqoe pid) thalayersvererh 6gparated. Themrganicdgyet was daied over Ma80f andt r at e was

t hl d
fS”S?CJS*@%W?&%W.é‘?&%‘h hﬁ’"a“‘*’ﬂf’é“ﬂ‘?&bﬁ%ﬂ 8‘5°'RfE€é'*%é”eefr]§”'[e?r]

1. 28(SiQ/T AP EOASlsganeno ewayitle sompguid(1.1 gy H NMIAPAMEE §DCE) 80 (5. 31) .
3 85 (d 189 ¢, 34-1)1235(((@&:, 1H), 2.85 (BHH), 318536, 36, 4.0, mﬁmﬁ(c(amzm)(s, 1H)0 (d, 1H),
7.22 ﬁge fol | ow ng conpounds illustrate nethods

for prepar F&m’]tlﬂ 7%%1 ictive conpounds of this invention
frominter medl ate corrpounds such as described in the 25 foregoing

Prepar at i Q)nﬁ (+;3—[(3-methoxybenzoyl)]ﬁhenylsuccm Exanpl e 1

i A

30 dlbenzo[a
' ((j ) blO 1[1 alietoyel (30 i) [Was fréatddNvithdFoyquially kolatitin b dsmifurp :eupylﬂom]mB)l—l- f
| ben a yq,ng t

2-[(3- ?:ydtrnogk&%m{ pr o :a%dl%o g@?’%%’ﬁ%"s ﬁa%)efltg mx( fngﬁ(ﬁ) &9&&&%@1&% nmol -e)
and di et hijter aé‘i‘b?f 3‘2?3\“5 PreChem1983, 38, 4745). éﬁefrfﬁﬁl"é)‘“’?rh‘g'&ﬁh?a%us DVF (58 nl)
vv;;ls addedteghperptineS the dMR keadtibnithiktufeOvad (idhl:heti Iw@nﬂ isdpropdnbl/(2.5 mL), followed

10, 11 r e- 10- acet at e
(1.37 %' %ﬁqlm%x.%\ltlw gf %é%élm? Bﬁ (y? mr[rz) e pro %té\?aglf&fé&e&) \Q%lp;.tﬁq
37 - acetate, wg@cggulg@gwgdned over MgSO4, and concentrated to gwe a solid residue. '
PCT/ U298/ @Qch@Bon with 1:1 ether / hexane gave 0.76 g of the title compound: 1H NMR (400 MHz,

CDCl3) 6 1.18 (t, 3H), 2.90 (m, 1H), 3. 3 (m, 1H), 3.92 (s, 3H), 4.1 (q, 2H), 4.4 (m, 1H), 44

(d, 1H), 7.25 (m, 2H), 7.5 (m, 6H).

c) Ethyl () 3-[(3-methoxybenzyl)]phenylsuccinate _

30 A mixture of ethyl (+) 3-[(3-methoxybenzoyl)]phenylsuccinate (0.76 g., 2.1 mmol)
and 10% Pd/C (0.6 g) in glacial acetic acid (35 mL) was hydrogenated at 50 psi for 17
hours. The mixture was filtered using celite® and the filter pad was washed with acetic
acid. The filtrate was concentrated and reconcentrated from toluene and methylene
chloride to give 0.65 g of the title compound: 1H NMR (400 MHz, CDCl3) & 1.20 (t, 3H),

35  2.20 (m, 1H), 3.0 (m, 1H), 3.74 (s, 3H), 4.1 (g, 2H), 4.18 (q, 2H), 4.4 (d, 1H), 6.2 (m, 2H),
7.22 (m, 6H).
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12. 47 mol e) in anhydrous DMF (23 nL) at RT under argon. After 23.5 hr, the
reaction was concentrated on the rotavap, and the residue was
reconcen Al ﬁ rom xyl enes to renove residual DW. - %’bh o9

chr omat ography- (30% Et OAc/ hexanes (0.5 L), then EtO&:: 1 %% then 5%
MeOH/ CHCl [err]) gave recovered ethyl ()-10,11-di hydro-3-hydroxy- 5
SH-di benzol[ a, d] cycl ohept ene- 10-acetate (298.1 np, 22%, then the title
conmpound @1 B8l ()-10,11-dihydis-3petbaxysl 1yosbiSHndibentola.fleyaldhieptbiel Oca2B@teVHz

CDC [err]) [erﬁio%nqa%nétﬂﬂlysﬁned&hﬁongfe%% Bzy 1 6 85' 7.30 (m. 3

g 58 (_d ‘aneihogylpgzyl)iplpﬂyl_guecx%e (. g517.9 (xmol)jn megxy?ge Elaomy: (10 %61 (dd, -

1
4.10 - 4. XNere(dtdedDMF (0.2 ml arid oxal¥! chioride (0=bmE, 228 mioly)) Afler@45 K, the J = .1
J
. 6,

I H) 35 70|_|%1u§crn %ﬁ%dég)‘%ﬂqsa o s?xs egs: oféalugm%lzlkgﬂl r@fFB 38%% l(lglgl)?lg

Hz thaf}ene shigride((HymL) ’Ehe mixtare vgs quepphed afttmjz h withGiee water, the layens 2 H)

]Iét ﬁ7| ( E ;. %vere sbpakathd, anrﬁh nedds layer was ekfFaeled Wil n%?leﬁ%h‘toﬂ&[ The | - b)
y

r o 3- 0 5H 15
di benzo[ a® 8‘]“%’9&‘1%% layers Wé‘é"&"ﬁ Ié‘%&aﬂg Brcéitated] ﬂﬁ %H"’ewaéf et hyl
()-10, 11- Mwuycammcp@n(amgmpwmﬂw% E@Mﬂ#xahepogwhﬂ«gqmpound

5H—d| nz ] % Pd/ C (0.73
gg Qbéigjj Fl-)’ ohex ]ﬁfgg%éﬁlﬁb%& Iﬁ)’z%m 41% anol (35
o) wes. haM SR tﬁf@f%wssm 19, 493 u D Sien. B0 109 60, et moves by

filtrations,tifg.ough ceI ite[err]. Concentration left a 20 yel l ow oi |, which
was resubmtted to the reaction conditions. After 17 hr, the reaction was
wor ked up as before, and yell ow resi due was again submtted to the reaction

condi t i on®) Ethyl (i)-le’ilﬂgly@oﬁ-ﬁct@c’fil‘sdipmg[adkvcleh?ﬁtem_)O-MBteead of -

Ib lsggrk qggg@l mﬁ&uréeﬁef@ﬁti) 16h¢-dmy&u9tﬁeﬂ4@§y ll-oxo-SEIXttﬁ&hwaé‘dis a@]Eycﬁ&fg%tHh%fel fnddrede 2; Pd
anot her 1 8%“‘?\?03%&%0‘815‘0% dﬁ%’?@ ﬂ%?&o‘ﬂéﬁc‘ﬁvﬁ%‘i"laf"eézs Y ¥ omat ogr aphy (
25 1:1 Eﬁydiégédaent arfOP;i fgalBchobfse The thixeure wagfiltered uifly it and3dpheds a | 1 ght

K | 400 MHz,
toa F\évr (r)i) 3&“’ Jhe mé&h-)aflfén‘&%&%a& é@ﬂ@%&&gﬁ%ﬂ&ﬁw& le( H, 7.02 -
7.20 (m &m yen?ctdem(edogueezégg the titlej copppoungl: 75 NMR (400 Mz, Qﬁé3 % H), 6.67
(dd 20 12813(533),266(6 41p, 2.90 (), 145, 3@(::., fro9.8d @) 3H), ﬂ5(|<_1|§3113)24(i811(q,J4=22.? Hz,2 _
, 4 05 %t“,()'hot—(g ’33”’[&70‘2‘ %ﬁ’ 7?‘%‘4‘*’}’ 22]3(‘—“’1%?0 Hz, 1 30 H), 3.75 - 3. 00
m 1 H, 3.48 (app. g, 2 H, 3.30 (dd, J = 15.0,4.1 Hz, 1 H), 2.93 (dd, J
5.

15. 0, né fch%wnig clipnpmﬁd@ﬁu{tﬂﬁi methods ﬂa'i_’m)@paﬁﬁg ﬁxe'ﬂi’ologicajﬂ actx%e S I2-|Z ( dg HSJ =

I—‘II’“

NS (6ES)9 ﬁjcgmagfd% this | ’q)v?xgxpf: ]from mtermeilhated:?mpounds such as descgged in the
() - 10,201- DosegaingPréparadions2- pyr i dyl am no) - 1- pr opyl oxy] - 5H di benzo[ a, d] cycl ohep
tene- 35 10- acetic-acid A m xture of ethyl

()-10, 11-di hydro-3-[ 3-(2-pyri dyl am no) - 1- pr opyl oxy] - 5H .

di benzo[ a, d] cycl ohept ene- 10- acet at Ex@mRl®Y g, 2.18 mMmle) and 1.0 N NaCH
(2.6 m., 2.62 . -38 -

WO 98/ 30542, - . :

PCT/ US98/ 009G 13 < 'lE) is warned in an
oi | ba&0h ihe a.dioyol gcetic apig , the ‘reaction was
concentrated on the rot avap and the residue was purified by ODS

a) Ethyl (¥)-10,11-dihydro-3-[3-[2-(N-oxopyridyl)amino]-1-propyloxy]-5H-
dibenzo[a,d]cycloheptene-10-acetate
A solution of 2-[(3-hydroxy- 1-propyl)amino]pyridine-N-oxide (1.94 g, 11.55
35 mmole) and diethyl azodicarboxylate (1.8 mL, 11.55 mmole) in anhydrous' DMF (58 mL)
was added dropwise over 10 min to a solution of ethyl (x)-10,11-dihydro-3-hydroxy-5H- .

dibenzofa,djcycloheptene-10-acetate (1.37 g, 4.62 mmole) and triphenylphosphine (3.27 g,
-37-



chromatography (1:1 MeOH Herr]O. Concentration left a cloudy, aqueous

sol ution, V\/m ch was made honbgeneous by addition of a little 1.0 N
NaOH. The was adjusted to 7 with 5 1.0 NHA, and the solid

preci pit 3@8%“ col l'ected and washed with Herr]O The notBf&yUS8004%0 i ¢ 0y

were concentrated, and the residue treated sinmlarly to afford a small

second crop. The conbined materials were dried in high vacuum at

40[ err] C t2.aimd1é) ik Ahylidohd BME @AM RTunderax%Qn TAkted 23.5 803hedsacBomnear | y

. colorless solid: HP C Hamlton PRP_SILWI“RINé O%CHSE rr CN/H$err]O
cont ai ni nga CREER eJotpvag, f 58 r]) [err] 7.94

(d, J = 4.témbie reshduﬁﬂ)MFH;;hcaneBﬂmremﬁogﬂphy mommcnﬁm& 0.51L)2Ben(m 4 H), 6.97

2

d, J = 8. . ] I 74
|(—|), P ﬁgﬁé 1Dt {n sﬁgﬁe%)}ifgnc%) gavgféo\lékd etl'ﬁz( +3-16, hg*hmyé}gg% aroféy 4 é”‘z
Hz, 2 5§ @Bef(za[aodkyd %w?e-i%m?‘ei@% 13"%@2%)’3“6?@&(‘}%3 cqmpgun él 52‘6 - 3.40 (m
i H, partml%yasayenowabsh{mm(bsomsmma ) SDioaa =6.6n3/Hz, 1 8),2B5(-dd, J

5.1, 4.3 , 60 (dd, j =
159 5 3 o7 BB dy (G &§8¢dﬁa-ﬁf226%*9zc APl 15
sol vent silghte.)l, H);L5$53-6572(n00 f{)rﬁ 29Zd.|-1)- 15MEH(.E§) 410 425 MHD), 496[(6Jr] . Anal .

ﬁal gd8forF—os7 ﬁmslsh earﬂsm[mrrkpb%tkgz(r&l%ﬁ Thely 1 06582, 7/, 78 H 6. 56;

Exanpl dJ—F;,Sélp g%{}p 193 dd}\'_l?o 9.3 Hz, 1 H), 2.65 (dd, J = 15.6, 5.0 He,
([err])- 101,HIL2dil K@d!slSé[%l@z}-lai):m-zzsmmﬁm amm)zz-m{mpm MS’] 5H

di benzo[ adﬁhﬁé"e g @- 10-acetic acid a) Ethyl
10, 11- ro- 3- 3 2- (4-ni tro-N-oxopyridyl)amno]-I-propyl oxy]-5H
()- ( dyl) ]1-1- | ]

di benzo[ a, d]cycloheptene 10- acetate 25 ‘According to the procedure
of Ex?rrpl €b) JEthy!, (+)emmnﬁhﬁ|aﬂo$u@%h&%mﬁ?6)(13€rﬁmkxwmi-
propy m | oxi de for e

dﬁ?énzqia,gjrc%clo f ne—idgﬂcpy%

2-[(3- ydroxy i di ne- N- oxide, the title corrpound
was obt ai ned f ot mixmre gt ethyl (iidOdMdlmm%t(b@amnqghm@m@rombn]-

Et OAc/ hex aS}PﬁlbedzBﬁ Oé‘%fél%mné-m&eé% %‘34‘5 m&eﬁi@éﬁwﬁk@i grady) - Ms (ES)

T Gy e RS bty g, s optoopl 5 g et refo o

di benzol[ a,Zfrcthen thi equalyst wasi®mavediby fidtration through celite®. Cdacentrationdeftn t he
procediy e ﬁflo»&%ﬂ'ﬂx& v;isl?és tﬁiﬁ&ﬁgttheg'%ééﬂ &H&lix_ . gh@ryh He )tﬂe]]% f)senzo[ a, d] cy

di hydro-3-T3-[2-(4-nit oxo am no propy
cl ohept e ne""°’!§»‘5§i up aibe %e%“&ty gll WPS'@‘Wé” ag agnin supmittedhtothe feac‘m“ °°Hd“1°ﬂs,

é gu hyd{ O-uding 3: 1|[Elo(wxsapmpanm |y Immfmaidoflnsompml @%MyentHrhe mlxturebwas_ g

I benzoj a, - = I\tle ound was obt al ne

fol |l ow ng Hsl!“ﬁl Ca@ﬁﬁ@&r% ﬂ&l%ﬁ? ,063 "hmotl?)ivaﬁf{?g% ‘g?sr] ): M5 (ES) me
446 (M + mp@up(} for another 18.5 hr. Work up as before followed by silica gel chromatography ( -39 -

WO 98/83054i21 EtOAc/hexanes) gave the title compound (0.94 g, 63%) as a light yellow oil: TLC R¢
PCT/ US98/ Q

- Di hydr o- S(Q%%Ot?ﬁcg‘?ﬁaﬁﬁl %‘3%yF‘|W#g4ﬂ%i‘6‘)‘ 2 ¢DGIY B3O8 il fmy.1 H), 7.33 - 7.42

di benzo[ a, (d}, ¢ 0! et 20r(ey; 485,4061d,J =83 Mz, 1 H), 6.77 (d, ] = 2.6 Hz, 1 H), 6.67 (dd,
- 1=8.2,2.6 Hz, 1 H), 6.50 - 6.60 (m, 1 H), 6.39 (d, J 8.5 Hz, 1 H), 4.69 (brt, 1 H), 4.29
- (d,J=15.0Hz,1H),4.11-425(m,2H),4.05(t,J=5.8Hz,2H),3.84(d,J= 15.0Hz, 1
30 H),3.75-3.90 (m, 1 H), 3.48 (app. q, 2 H), 3.30 (dd, J = 15.0, 4.1 Hz, 1 H), 2.93 (dd, J =
' - 15.0,9.2 Hz, 1 H), 2.64 (dd, ] = 15.6,4.8 Hz, 1 H), 2.52 (dd, ] = 15.6; 95Hz,1H),2.02-
2.15 (m, 2 H), 1.27 (t, ] = 7.2 Hz, 3 H); MS (ES) m/e 431 (M + H)t.

¢) (£)-10,11-Dihydro-3-[3-(2-pyridylamino)-1-propyloxy}-5H-dibenzola,d]cycloheptene-

35  10-acetic acid .
. .A mixture of ethyl (i)—lO,l1-dihydro—S-[34(2-pyridylamino)-l-propyloxy]-SH— :
dibenzo[a,d]cycloheptene-10-acetate (0.94 g, 2.18 mmole) and 1.0 N NaOH (2.6 mL, 2.62
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1.0 NLiOH (0.74 m., 0.74 mole) was added all at once to a solution of
ethyl ()- 5

10, 11- di kyeslo®so8ad 3- (4- ani no- 2- pyri dyl ami no) - 1- propyl oxy] - Spicatiusesamba, d] cyc
| ohept ene- 10-acetate (216.3 ng, 0.49 mmole) in THF (2.5 nL) and
Herr]O (1.8 nL) at RT. The two- phase m xture was warmed for 1 hr in

| bath t. t t dded
? 2 g)ﬂbl ﬁé‘“{“ﬂ% 'B sgfelgﬁﬁ)kﬂe&}rzeac }s(}vn H emﬁ gf_{seg.f)t[asgré]‘gt"frgrs 5% t?wﬁf at hgn
reaghiorewas canesdtratedn the-rotavapsand d@ rme saspuifigétly ORS1: 1
CH[ err] G\Vchﬁoﬁ{afdggpgys(lni-ﬂ{eomﬁli@ OCAHcb:RRGPIRF 1Qloudya§rﬁﬂblfs's&qucm Whicd FA (0. 11

L, -1.47 mol e) concent r
CH err] CI\VVFT&"PT%W'FQF‘?HY@ ’@"‘1%3‘([@‘% $§%r%k§gmﬁ? c"@%é‘gﬂ‘i“?déf’ 73ftht 0 renove
CH3CN 5ef t1.08M HCl, and thgisbljd precipi@teives sdllecrbd anl, washeidovith 58yO. e enolerngeneous by

addi tion Q{Zugl' é Mﬁg@g*?ﬁ%%d%&ﬂ%ﬂe ﬁ@ﬂ&@ﬁrﬁgjaﬂﬁﬁ%qm SC%O o) C%n 1.0 N NaO_l

and an oil precipitate trated to

renove th medyppierglioveradipdin high vasnm at 402C waffopd thetitle cpmipsungas 15
di ssol ved (510 80199%) 45 a haeylcolamsds édie: HPLOMSanallph ISR I®! M7 cHC di!@/ﬂ?@' id was

|l ect ed, h h t
aS[err] C ieaMERRERA% TEA ?%Wﬁﬁ%’%ﬁ?ﬁdﬁ%qﬁg@@ {2100 of f-wihite
sol i d:I0HPLHD, 788781 6m 1BRP7.03 -€7.23 (m, 350 63 (&7 SONEE]| 1), .83 (phe 2i4rHzg
g é%HIFA) 1@) 6.66- 74 xﬂ@ﬁ)“k%ﬁ(ﬂ&%%ﬁ@@ iﬂéﬁﬁ& 1H)[§6(£Jt I é‘? (d, S 58 .
7.02 (m MH)’@%‘%"(&“ﬂHZé*E#@ 3179%8“ 18037265 40dm, 2§, partially o 4,Hz: 1
H), 6.27 (dbkcused b¥ rédjdualsoREnt Gigohl), 3.260dd, b= 651,(4shiz, QW)L .83UddI = %.118 (d, J

356 50 (it tiftadd e s dah 8 Oho & B bl it by Hied, 01

Hz, 119, selvag sigadl). lﬁs 21’9(18.278) MISHES) m/ei403 (M + Hy*pAnal; Galédfovbscur ed by
resi dual ét%)%é Eﬁ 0235@75(,@65“%6385 ?.uné @7'3*285 HednNlspp - 2.01
(m 2.H; H?S% n1e4 (M + H)['err] Anal . Calcd for
Cerr]Herr]Nerr]derr] . 1.67 Herr]QO C 25 67.09; H, 6.83; N, 9.39.
Found: C, 66.99; H 6.59; N, 9.34. Example2

Exanpl e 3 Preparation of ()-10,11
-Di hydro-3-[3-4-neth I-2 pyrid Iam nq) 1 propyl oxy -5H 30
dl ben _LH,' LA 1) P N AY Lo . 11 O] “ d ~propvio
N-oxopyr| dyl ) am no] - 1- pr opyl oxy] - 5H

Et hyl () - , - B
- di benzo[a d] cycl oheptene 10 acetate According to the
procedure of Exanple 1(a), except substituting 2- [(3 hydr oxy- 1- 35

propyl) amah(ﬂmﬂ(#emﬁﬂf@WN%ﬁ [Fel2i(d-0ittocht-okepyridlamino]- 1-propyloxyl-5H-

2-[(3- hydr@@nz&am@maﬂeb@ﬁg.rm&%{el di ne- N-oxi de, the title conpound

Wig OtitSal ned as, a xggxlgé%églgrlogéﬁure of Examplg Wa)r,] gxcept substltugng 2-[(3-hydroxy-1-
PCT/ US98/ Q@d;@[)ammo]—&mtrop}rrdﬂrxtﬁﬂﬂgdﬁfbh;he@g[(3ahydmxy-1 p%&byl)ﬁﬁmo]bﬁﬁkﬁhﬂmc I n

h t
b) Ethyl "g‘*’%ﬂd@%&'@%ﬂ?"ﬂﬂo- ?’r‘“;é {follawingsilse s iyl il %f%gfdfo?y][ "5
5 di benzo] ﬁf@wﬁh@mg‘ﬁé\% mllEtOAc/CH 3): MS ) e 492

+H)t.

30
b) Ethyl (£)-10,1 1-dihydro-3-[3-(4-amino-2-pyridylamino)- 1-propyloxy]-5H-
dibenzo[a,d]cycloheptene-10-acetate -
According to the procedure of Example 1(b), except substituting ethyl (+)-10,11-
dihydro-3-[3-[2-(4-nitro-N-oxopyridyl)amino]-1-propyloxy}-SH-dibenzo[a,d]cycloheptene-
35  10-acetate for the ethyl (+)-10,11-dihydro-3-[3-[2-(N-o xdpyridyl)amino]- —propylox)}]-SH-
- dibenzofa,d]cycloheptene-10-acetate, the title compound was obtained following silica gel
chromatography (20% MeOH/CHCl3): MS (ES) m/e 446 (M + H)*.
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According to the procedure of Exanpl e 1(b) except substituti ng et hyl
()-10, 11-

di hydro-3-[ 3-[ 2- (4- net hyl - N- oxopyri dyl ) am no] - 1- pr opyl oxy] -

di benzoP%P 4 ohept ene- 10- acetate for the ethyl ACP’H&”’OM”
()-10,11-di hydro-3-[3-[2- (N

oxopyri dyl ) am no] - 1- propyl oxy] - 5Hdi benzo[ a, d] cycl ohept ene- 10- acetate, the
title 10 conmpound was obtai ned follow ng silica gel chromatography

r adi ent n e 445. 3(M + err
((:)g ()- | ?1 %l%ldroo’@oggg bfgm%o'z yi ﬁﬁﬁ FJX% S{ﬁ-)si[ propyl ox§/] 5H-H)[ b
di benzo[ad:mgloﬂbn@mw@-nﬁbacawdc aci d 15 1.0 N NaOH (o 144 niL,
0.144 mml e) V\P@Niﬂ@ﬁ JomB, 651111 ﬁhb!@nw@fad&afau bt dnbe thQ.sdihtion of ethyl (&

di hyd 2-, 5 d | oh
Lene . é—i%é—mﬁéy- T o A St aThLCﬁfx?u?E
was war rrem-mmemzmﬁmg 19.49 mmole)amTHF (2.5aland #1501 .82d ) @t RT.CThettiven was
concentr ' -and t he

sol uti onaévas acmgp"? cfg'ymgtlttﬁpg%toq}()‘ %ﬁﬂi %%gl%ﬁm%aﬁ% P (“og}o

CH err] G\PH\!W“F@"ZEWHIW%WW%QW TE%‘CFFW}S kPEFIaFﬂ%E ‘l}%éjg’éﬁb@ﬁ’ﬁsat i on and

| yophi | i Zgntehtfrated ud hb eesidié Wi dxssolved if O dﬂh)t The MR was VS (ES) e

417 3 | 2.0 TFA
TS0 L ol i g S, SR 1 o2

N, 4 32. CHg@\VHZO containing 0.1% TFA) followed by concentranon to remove CHEGM infl 2p 4 '

(P; eggr i&' SiE' Cllxeous solution, which was made homogeneous by addmozn oi;' ae little CH?(:'.‘I%I H’I‘he

) e ot bR s L GNNAn iy A e 2 it

() - 10, 11- wasvpoeeomaed 1 rinov dieiCHEM, m)theaemmgdynq wib celfeati. yTh:SWIas

di bengp[ adl&})ﬁX& in%?ﬁé&x?ﬁﬁ?}l 1a &Qgh%@ Sdgusted to 7. Thezsol(d &ﬁsccgﬁ&ie'a J he

proce ure or exa exce tin ['am no :
pyri dyl et WkhBlenty g Hz%én@dﬁdsnw Va5 8L AP Af %m WWP‘EH“H& 31%3oxu de, the
title conmg,meb)w&off-wmtesamanmstdmmlmL&sswd JON/HSD\edhitiing | ca gel

oh omat 005 1Rt 295 V5 G T ok T )5 e 5l I L1 ]

-41 -
PCT/ US98/ BeG 4 H), 6.95 (d, 1 8.2 Hz, 1 H), 6.88 - 7.02 (m, 1 H), 6.82 (d, ] = 2.4 Hz, 1 H), 6.67

()I 1gzdt1 fday=ls. 8-23 B2 1[15; .21 (BY4, @rn)n:pés(ad A slyd dna:;!mﬁa haxyd.1$dd; sk benzo[ a, d] ¢
ycl ohept e

S 0 s M b et PO S Bkt 8.0, = 17 Fi 1 155 K- 13D,
di benzo[ a3-33 €330 @h 83)ch82 (80, Jackitl, t0.0He,d H)SR461@ld, J0= 188, 88ddz) 1 Has di ssol ved in -
MeOH (3 ATB R scGre 2 ded, Th

it uti(onwg%é" Iﬁ%lgs”ﬁrgb}mgﬂl#lmgﬂt&%bagzzfﬁddq %4750, VB) 139988, The

- 3 H); MS (ES) me 418 (M + H)*. Anal, Calcd for CpsHy7N303 - 1.67 HoO: C,

25 67.09, H, 6.83; N, 9.39. Found: C, 66.99; H, 6.59; N, 9.34.

- 30 dibenzo[a,dlcycloheptene-10-aceti

a) Ethyl (1)-10,1 1-d1hydro-3-[3-[2-(4-methyl-N-oxopyndyl)ammo]- -propyloxy]-5H-
dibenzola,d]cycloheptene-10-acetate
- According to the procedure of Example 1(a), except substituting 2-[(3-hydroxy-1-
35  propyD)amino}-4-methylpyridine-N-oxide for the 2-[(3-hydroxy-1-propyl)amino]pyridine-
N-oxide, the title compound was obtained as a pale yellow oil following silica gel
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concehtrat ed in vacuum The residue was dissolved in Herr]O (3 nL), and

t he sol ut i on was acidified with 20% TFA. Chromat ography on C 18 Bond
ElL.ute ( r] CNH err] O containing 0.1% TEA) OPcanidogrobdod| e
compoun as a |te sol i d: I\/S( ES) 417 (MtH)[err]. Anal. Calcd for
Cerr]Herr]Nerr]Jerr]. CF[err]CCIerr]H C 60.83; H 5.23; N,
4.96. Found: C, 60.64; H, 5 The above

descri pt i efomatpgrgphyi(eradient30 ?MPQ%EF%&* hﬁ‘é"%@éﬂ 117& Me@8dmCH g)ent i on.
However, MSYERS@&BL3MuemiHon is not limted to the particular enbodiments
descri bed her ei nabove, but includes all nodifications thereof within
the scope of the foll ow ng clains. The various references to

j our nal s, bpEthyh¢-10htidibydres-[B(bmedyk2-pyridylavinoh L gropylokyled-15  herei n

tC(I‘)lgEr |h§es “f"b'%fs‘[d?'!‘fe‘ﬂp‘é‘%??'%*“@nd are incorporated herein by reference as
- 42 9 sarsingsto the-precedure of Example 1(b), except substituting ethyl (+)-10,11~

PCT/ US98/ Gﬂﬂ&ﬁ-3—[3—[2-(4—M&ayl-N~%xdﬂyﬂdﬁl}iﬂuﬂo&-l -propyloxy}-5H-
) dibenzo[a,d]cycloheptene-10-acetate for the ethyl (+)-10, 1_1-dihydro-3-[3-[2—(N—
oxopyridyl)amino]- 1-propyloxy]-SH-dibenzo[a,d]cycloheptene-10-acetate, the title
10  compound was obtained following silica gel chromatography (gradient: 30 - 50% EtOAc in
hexane): MS (ES) m/e 445.3(M + H)*.

¢) (¥)-10,11-Dihydro-3-[3-(4-methyl-2-pyridylamino)-1-propyloxy)-SH-
dxbenzo[a,d]cycloheptene—lO—aceuc acld

15 1.0 N NaOH (0.144 mL 0. 144 mmole) was added to a solution of ethyl (+)-10,11-
dihydro-3-[3-(4-methyl-2-pyridylamino)- 1-propyloxy}-5H-dibenzo[a,d]cycloheptene-10-
acetate (35 mg, 0.08 mmole) in EtOH(5 mL) at RT. The mixture was warmed ovemight in
an oil bath set at 32°C, then was concentrated. The residue was dissolved in H>O (3 mL),
and the solution was acidified with 20% TFA. ODS chromatography (5-10% CH3CN/H0

20  containing 0.1% TFA) followed by concentration and lyophilization gave the title
compound as a white powder: MS (ES) m/e 417.3(M + H)*. Anal. Caled for
CocHagN20O3 - 2.0 TFA - 1.0 HoO: C, 54.38; H, 4.87; N, 4.23. Found: C, 54.66; H, 6.4.53;
N, 4.32.

25 ' Example 4

dibenzo c e -]O-aoet'c id

30  a) Ethyl (£)-10,11-dihydro-3-[2-[6-(ethylamino)-2-pyridyl}-1-ethoxy}-5H-
dibenzo[a,d]cycloheptene-10-acetate
According to the procedure of example 1(a), except substituting 2-(ethylamino)-6-
pyridylethanol for the 2-[(3-hydroxy-1-propyl)amino]pyridine-N-oxide, the title compound was
obtained as colorless oil following silica gel chromatography (5% MeOH/CH;Clp): MS (ES) 445
35 M+H)T
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1. A compound which is: 5

()-10, 11- D hydro-3-[ 3-(4-am no- 2- pyrldylanlno) 1- propyl oxy] - 5H

dlbenzo cl ohept ene- 10- aceti c aci d;

()-10, 1 WL@@% 3-[ 2- [ 6- (et hyl ani no) - 2- pyri dyl ] - 1- et hoxy FCESI8/00450

di benzo[ a, d] cycl ohept ene- 10-acetic acid; or

()-10, 11- D hydro-3-[ 3-(4-net hyl - 2- pyrldylanlno) 1- propyl oxy] -5H 10

di benzo[ apydlyu61 Dm%fbf@[’zi(@—'(&ﬁﬁiduﬁo)@pﬂldyl]- -ethoxﬂrsmdlﬁéiﬁﬁ[ﬂﬁlb?ﬂbheﬁﬁhé—w-
acceptable sal t, t hereof. A pharmaceuti cal conposition
conpri si " ¥hpound according to cIa|n1_ ‘1 and a pharmaceutically
accept abl e carEthgr()- I_I!Bl1—dlhydro-3-[2-[6-(ethﬂarmno)—2)<pmda}]ﬁm§m;']—ﬂ-&| conposi tion

whi ch co 3RO RSt | C
o anca I ARPOUE I A Gyt s S T

phar neteut) BaNaQi & maealioyatiafdsdt Shecsoltinn was gapdat R qygmizht, then was
anti neopl aﬁa&dn&aﬁgmtacuum 'Thp edsidtiemas dissolved in HoO (3 mL), and the sofition wasuadidifiedit i cal

compos {1 G 5 Hesl Blohioshaly I, ELSud BB ccow@lb LAGERNES 145rAg e 1o

C|splat|n I'se

whi ch ant sayeHieditle edmpoignd 4sarwhite SOhd M$(EDAIT GYI+HY. |Arvei Calefer kheHagNoBapt-Bses

adm ni st ecpgmgmcas@sdamsns ;IN] 498 CEoundaT, 064,31, 5.26; N, 4228pound according to
clalng# . A et hod of treatlng a di sease state in which
ant agoni smof the [err] 30 receptor is indicated which conprises

adni ni stering Tie ahowdssagiption fallyndigibses tomao fmake and use thepregonuimendgacor di ng to
claiml. However, the present mvgntlon mﬁ%t fmﬁmgthg arttlEtﬂﬁ'tehBEdlﬂl t@&b@ figg! S Whi ch

COfT'prI ses adm ni ster| ng I N neea er eo a conp ound
accor di nghergnzbeys, FW‘J!“CI‘SBS “n m°d‘ﬁ°a“°“s ther”éw“hm“ﬁs?ﬁf' HB'He f°§P“’1“Eh| b| ting
angi ogenedhitms\WMThe ariooy FpfeteRES torjoithils, phterits &@ otifer publications vl R€ditein need

t here a C | ai.m
43 - ?§ lffflm%ﬂnh esglﬁ7 g%gh@ge ‘Itrpan% % mcog'porated herein by reference as thou%yc.l_ / US98/ 00490
y set fo:
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10. A neihod for

conprises adm ni steri I n need thereof a conpound

accor di Rgp b@sdalRi M 1. ”"I IH"I"“' ﬂm”mA met hod of tr etrunys/00490

at heroscl erosi's or restenosits ®hich "coAprFses adm nistering to a

subject in need thereof a conpound according to claim 1. 12.

of treati I nfl ammati on whi ch conprises admnistering to a
Poay s AP

A net hod
subj ect j Wb

T

13. A net hod of
or in phySA&ﬁﬁ ogm_l_ gl on a corrpound according to claim1 and an

st epw se
ant i neopl

-asti-c:

I nhi biting tunor growmh or tunor netastasis which

of a conmpound according to claim1. 10
i nhibiting tunor growth which conprises adm ni stering

w14,  The nethod according to

claim 13 wherein the an_t i n_eo_p_l astic.agent is t opot ecan.
15. sThe rret f(g)dmmcnmgi&rw [3.q4-6hinoD-phddyiain6)- RplopoyHsHneopl asti ¢ agent s

cisplatin
formula (

q Senzo[a.d]cycloheptene-

1 process for preparing a conmpound of
lo'acemac'dA [err] whi ch process

conpri ses redugl-i®Ghi-BhydroddRié(athylasfindg)-pynl ¢l-{Hethpxy }5H-

[err]
forrrula(

10

15

20

25

30

35

dxbenzo[a,d]cycloheptenc-lOlaz:etlc acf); B ocess for preparing a conmpound of
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(1)-10,11-Dihydro-3-{3-(4-methyl-2-pyridylamino)- l-propyloxy]-SH-
dlbe.nzo[a,d]cycloheptene-10—acet|c acid;

or a pharmaceutically acceptable salt thereof.

2.

A pharmaceutical composition comprising a compound according to claim

1 and a pharmaceutically acceptable carrier.

3.

A pharmaceutical composition which comprises a compound according to

claim 1, an antitieoplastié agent and a pharmaceutically acceptable carrier.

4.

The pharmacentical composition according to claim 3 wherein the

antineoplastic agent is topotecan.

5.

The pharmaceutical composition according to claim 3 wherein the

antineoplastic agent is cisplatin.

6.

A method of treating a disease state in which antagonism of the o, 83

receptor is indicated which comprises administering to a subject in need thereof a

compound according to claim 1.

7.

A method of treating a disease state in which antagonism of the o, Bs

receptor is indicated which comprises administering to a subject in need thereof a

compound according to claim 1.

8.

A method of treating osteoporosis which comprises administering to a

subject in need thereof a compound according to claim 1.

9.

A method for inhibiting angiogenesis which comprises administering to a

subject in need thereof a compound according to claim 1.
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19. % which®ist U [ers reTUsbEbdabo

10. A method for inhibiting tumor growth or tumor metastasis which comprises
- administering to a subject in need thereof a compound according to claim 1.

5 11. A method of treating atherosclerosis or restenosis which comprises
administering to a subject in need thereof a compound according to claim 1.

12. A method of treating inflammation which comprises administering to a
subject in need thereof a compound according to claim 1. '

10
13. A method of inhibiting tumor growth which comprises administering
stepwise or in physical combination a compound according to claim 1 and an antineoplastic
agent.
15 - 14. . The method. aécording to claim 13 wherein the antineoplastic agent is
~ topotecan.
15. The method according to claim 13 wherein the antineoplastic agent is
cisplatin, '
20
16. A process for preparing a compound of formula (I):
_salkyl-O
COZC,l_salkyl M
which process comprises reduction of a compound of formula (II): '
25 '

C,salkyl-O.

90

K CO,C, zalkyl -

17. A process for preparing a compound of formula (II):



20.  A.conpoun . 45 - VO
gi{ 3054ivmmm whi ch “l,ll“l “mml““'ll “ l“' | _PCT/ US98£(C)$,4‘112;)8,00490 err]

Cmalkw-o*
K COC,salkyl

(D
which process comprises cyclization of 2 compound of formula (III):
C, salkyl-O0 O
Cci{O)C
CO,C, qalkyl am
5
18. A compound which is:
| CO,C, calkyl
C,cakyl-O
10 19. A compound which is:
0
C, zalkyl-O Q
HO,C
CO,C, qalkyl
20. A compound which is:
15
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A compound which is:

C, salkyl-O
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