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Addi tionally, Brooks, et al.,
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Pat hol ., 1990, 71, 741. [err] 30 bi nds fibronectin and vitronectin.

'] binds a |arge variety of ligands, including fibrin, fibrinogen,
vitronectin, von Wllebrand' s factor, osteopontin
' {] binds vitronectin. The vitronectin
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Compounds of formula (I) are disclosed which are vitronectin rece;
ptor anmgomsts and are useful in the treatment of osteoporosis
wherein: A is CHz or O; R! is H, halo or Ci-galkyl; R? is H, Cigalkyl or CH2NR'R’*; X is O or CHy; Y is (a), (b), (c), (@), (e',)p (f) or

(2): Gis NR”, Sor O; R’ is H, Ci-salkyl, OC -galkyl, SC|-galkyl R
yl, NR”’R"* or halo; each R’ independent] H
lor2;ora pharmaceutlcally acceptab]e salt thereof. P Y is H or Cr-galloyl and s & 0,
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trl-peptld@v(g‘?isg,y "Asp (or RGD) notif. Thus, Horton, et al. pciRukes/Anss
Res. - 1991 368, disclose that RGDcont ai ni ng peptides and an

anti-vitronectin receptor antibody ,i.% i nhibit dentine resorption
and cel | spreading by osteoclasts. In agé |on Sato, et al., 5 J. Cell
Biol. 1990, 111, 1713 di scl osesV!trmtct@&ncsnthmagoalssmake venom pepti de

whi ch ~contains the RG sequence, is a potent inhibitor of bone
resorption in tissue culture, and inhibits attachnment of osteoclasts
to bone. It has ndWELROF FEINENTIONat certain conpounds
are potents i nhl bi t THi$ inVéntioh elates to hm{ae&uuaﬂ@ dcB8Yd dompRGRR VI inkiBit the
particul ar, has  been di sgovereﬁf t such thog unds, are 10 nor e pot ent
i nhi bitors of‘”‘L’WE’CW EraEaPs AreMsee 6 © fR%e AR SANGEE At o .

SUMVARY OF THiardidddEd\Tar @iNorders, such as atherosclBhisis and vestehosis) andbdigsases esheimiamands
of the fornul ter, whi ch have

phar macol ogi c'gfog-%cotnﬁ\%?&%&?g g}%o@@éﬁdr ion of the vitronection receptor
and are 15 useful in the t r eat ment of i nfl ammati on, cancer and

cardi ovasgul ar di sorders, sughSGROUND @ngmk;@mqog and restenosis, and
di seases wherein bone resorption is a factor, such a ost eopor osi s.
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factor, such as o0steoporosis DETAI LED
DESCRI PTI ON  Blood., 1988,71, 831. i yitjoneatintrpesatos Guba is sensessesian a mumhsoofels.whi ch

are nore pot eifﬂEluﬂlEiB emiokHRIiS, Qﬁo&tmﬁuscle ostedé'lisf QPGP RAAL BEs, il MRty
fibrinogen recgpt en
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moi ety i Sﬁpr e%gn'tﬁ %zo‘?,[t%n ﬁkin Bgn%tr?gésr e% leea},?a a';'ac{eﬁ]éed by excessive bo oy

di benzocycl oheparpien is W@P@Nb’én The g dftzobrepto expressespndipgtan geitis sinedth ewede t 0
orient the o5 npbRARE iﬁeﬂ%kraﬁbr’fiﬁm@og@rﬂn V\#ljaﬁe& hfélcﬁ@% RRVENeRIhe 5@'@? ri ngs

so that they nay | nteract favor tronectin rece
i s preferred PEIEHangpRs FOrongRY|apgioplgsty oﬁ?"f"@eﬁ al., Cardioygsculay Besi. 1§94 3%al 8t bonds

via the shortaadmmuyeamblaculaa,rca@ubvw¢ Insxmtshmim%ot a@t5goms@-§'aglec

gr oup ony%{ue al |(§_Rat|c substltuE of. the seve{g gd r| ng of

di benzocy® oh@FF AU BINPT FERZCSHPR PY ERcipg apopiosiso ?ft&g‘@ﬁme d VERFHz E’ﬂ‘lﬁst i tuent
on one of theagents that bliocknke ivtrogectinreseper @duld be gsefil in treatidp bEEatcescyls‘cthept ene.

-2 - agd%ggetri on conprises conpounds of formula (1):

osteoporosis, restt;gagﬁ
. The vitronectin receptor is now known to refer to three different integrins,
designated a8, oty B3 and o, B5. Horton, et al., Inz. J. Exp. Pathol., 1990, 71, 741. a8,

30  binds fibronectin and vitronectin. o, 83 binds a large variety of ligands, including fibrin,
fibrinogen, laminin, thrombospondin, vitronectin, von Willebrand's factor, osteopontin and
bone sialoprotein I. o.B85 binds vitronectin. The vitronectin receptor 0,85 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.
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~is Oor CH2;. 10 Yis [err] Gis
NR*', S or O; The vitroneRin feseptbr ikiwh]to Bﬁhﬂk(ybone%ﬁﬁrbteﬁﬁMhydh,contam the

- 'R . h R d
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conmpounds  of I'S" 1 nventlon cases the conmpoun

i nvent i on Sray/ Kl SiInt98r 1 ldol7d3 disrlosgs t@é?ﬁh&@" ﬁmabgsenempmqlee‘uhwh hi s

i nvention i nCLyhess the RGD%BcﬁfénéénisQ%teﬂ%ﬁﬁﬁ&mf%omm iR ciRye, Bfd
synt hesi zed and,_resoly conventional techniques. In cases in which

conpounds havihipis QWP‘EF@(T}(B%‘?“BBFFS ©89en

- 3- It has now been discovered that certain compounds are potent inhibitors of the

o.yB3 and o, B5 receptors. In particular, it has been discovered that such compounds are

10 more potent inhibitors of the vitronectin receptor than the fibrinogen receptor.

SUMMARY OF THE INVENTION
This invention comprises compounds of the formula (I) as described hereinafter,
which have pharmacological activity for the inhibition of the vitronection receptor and are
15 useful in the treatment of inflammation, cancer and cardiovascular disorders, such as
atherosclerosis and restenosis, and diseases wherein bone resorption is a factor, such as
osteoporosis.
This invention is also a pharmaceutical composition comprising a compound
according to formula (I) and a pharmaceutically carrier.
20 This invention is also a method of treating diseases which are mediated by the
vitronectin receptor. In a particular aspect, the compounds of this invention are useful for
treating atherosclerosis, restenosis, inflammation, cancer and diseases wherein bone

resorption is a factor, such as osteoporosis.

25 DETAILED DESCRIPTION

This invention comprises novel compounds which are more potent inhibitors of the

vitronectin receptor than the fibrinogen receptor. The novel compounds comprise a
dibenzocycloheptene core in which a nitrogen-containing substituent is present on one of
the aromatic six-membered rings of the dibenzocycloheptene and an aliphatic substituent

30  containing an acidic moiety is present on the seven-membered ring of the
dibenzocycloheptene. The dibenzocycloheptene ring system 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

35 acidic group on the aliphatic substituent of the seven-membered ring of the

- dibenzocycloheptene and the nitrogen of the nitrogen-containing substituent on one of the

aromatic six-membered ring of the dibenzocycloheptene.

-2-



doubl e bon%ogpﬁggast'he cis (2) and trans (E) isonmers are w tRidg ids8184s0P€
of this invention. I n cases wherein conpounds nmay exist in tautoneric

forms, such as ketg:-enol tautoners, such as . [err] and [err]

, and each tautorre&f"c? ‘?VSP‘H‘%°§m88ﬁ?§%#’%ﬂ“8§1°§§“’5@?H& i ncl uded wi t hin
this invention whether existing in equilibriumor |ocked in one form by
appropriate 5 substitution with R . R’ The conpounds of
formula (1) inhibit the binding o i and ot her RGD

containing peptides to the vitro I nhi bition of the
vitronectin recept of—ofHdos% bits osteoclastic bone
resorption and is useful in thgafreath of di seases wher ei n bone
resorption is associated with pathol ogy, ch ﬁ*osteoporosis and 10
osteoarthritis. | n anot her aspe%@é this ipvention is a nethod
for stimulating bone formation which conprises adm nistering a
conpound whi ch causes an increase in osteocal cin rel ease. | ncreased
bone produfti ederet: a cl ear benefit in di sease states wherein there is a
defi ci ency ofs lcRErRld.zed bone mass or renodeling of bone is desired,
such as fracture heaiing and the 15 prevention of bone fractures.

Di seases and net ab&!itHdialordarealkhi ch result in | oss of bone

structure woul d al%gipﬁpgikﬂkﬁgpehinﬁhygreatnent. For instance,

hyper par at hyr oi di s Paget ' s“di sease, hypercal cem a of nmalignancy,
osteolytic Iesionsg%?SHﬁégﬁﬁby bone nmet astasi s, bone | oss due to

i mobi i zapi on or e hornone deficiency, Behcet's disease,
osteonal aci a, hyperostosis and osteopeyrosigw_coul d bemegn_fr

admi ni stering a conpoquﬁéﬁ of thiF’Iﬁﬁéntlon.
Addi tional ly, sincd"BM"80nmppunds qf! the'instant invention i

O\R

vitronectin receptord—on a naﬁﬁEofg different types o | s, said
conpounds woul d be useful in thé treatment ‘of inflammtory disorders,
such as rheumatoid arthritis and psoriasis, and cardi ovascul ar

di seases, such as aphbgoseMBrosis and res*pnoshﬁt_lbe conpounds of Fornul a
25 (I') of the pref i nvention may be~u for the treatnent or
prevention of other(di sgqses i ncl 4di ngl but not limted

t hr omboenbol i ¢ di sor dg
di stress syndrone, gr§

adult respiratofy
prsus host di segse, organ transplapt rejection,

septic shock, ec2epafl, contact dermatgtis, inflampeg | di sease,
and ot her autoi mune (i seases. ’ The conpounds of’ the present inv&ntion
may al so be useful foN wouRd healing. 30 The conpounds of the

present invention afe alJso udeful for the treatnment, including

prevention, of angipgenilt digorders. The term angi ogeni c di sorders as used
herei n i ncl udes ¥Ti ons. i nvol vi ng abnormal neovascul ari zati on

Wher e theégromﬁh of new bl ood veSsel s is the cause of, or contributes
to, the pathol ogy associated wth a disease, inhibition of

angi ogeni sis will Edwre, $ beodel eterious effects of 'the di sease. An exanple

of such a 35 diseas rget. s, di abetj.c reti at hy. Were the growth of
new bl ood vessels i lsﬁ'&éﬁiﬁg@%]’f)@"ﬁa&yl' 5@&@%@&8&&&%% a del eterious
tissue, inhibitioneath Ririgdepegredentdy is HwrlC;_gabkyiiaad t he bl ood

- 4- WO 99/ 155Q8 o 1 or 2:

PCT/ US98/ 19466
or a pharmaceutically acceptable salt thereof.

Also included in this invention are pharmaceutically acceptable addition salts and
complexes of the compounds of this invention. In cases wherein the compounds of this
invention may have one or more chiral centers, unless specified, this invention includes

-each unique nonracemic compound which may be synthesized and resolved by

25 conventional techniques. In cases in which compounds have unsaturated carbon-carbon

-3-



supply to the tissue and thereby contribute to reduction in tissue mass _
based on biapsbnssos supply requirements. Exanples include grBarUSes1%éemor s
wher e neovascul ari zation is a continual requirenment in order that the

tunor grow anghubiR®oR&! Gdth Eh%QfEQZ} arfftrah® tE)dan\éE@Hre within tﬁ@gcaﬁé &Qﬁﬁ vatﬁ'tibﬁ, t he
conpounds of the present invention inhibit tumyr tiss enesi s,

ther eby pr evelHcRg MOy COMPPUNS My EXIStR UIRRATICPERt ’H‘CH 5 Reto-ei] thuts s,
according to the netfiods of e present invention, the inhibition of

angi ogenesi s gasi; a ,Sandfe.adhhaltmhaﬁﬂbfm isvoarnplaredaa beiagiricludedat e
the synptons of I | sease.
Anot her ther a% &H’ “85 Y’z‘i?“g‘é’? ?' gt%grt%%sgn%i" egulhgp%fo ?f}}%]ﬁéd m%ﬁ@fo ibﬁ\?éﬂtg Prgért]éar e
eye 10 & sembautidnavitleR} zed by neovascul ari zation. Such eye diseases

i ncl ude corneal ne?ﬂ@éo%ﬂo@ﬁds of form@haif) ﬁﬁ&?the%ﬂﬁﬂgeﬁ’ vitoh&&iland other RGD-
transplantation, herpetic keratitis, luetic keratitis, pterygi um and

neovascul ar peANAIRINGRIPHATIP E1 WHFMRCtIgRESRIOr Inbihitiqneof theai@onerghisrepiaf on

di seases al Soodtéiﬁiabtﬁ'ﬁlhlblts osta&ﬂhsﬁebcﬁie%kofﬁﬁ@hl b is ASFRNIR tRlieRihenPéiasd H8Rs!
ocul ar hi st opl reti no r emat ?_]ll‘l t and neo ascul ar

gl aucoma. 15 ¥ érein bon "FFﬁrB“‘inri %[*B‘Hj Vilh P3ReIOR, SRR AR 8stepPREH G
i nhi bi tini t uoseoaghidrit h whi ch conpri ses adm ni stering st epvm se or

hysi cal nbi nat t | c
gent . such st op i ERLEPLRRNTI: Rivet Rt bl for s“m"wi‘snﬁ‘*sgﬁéﬂcﬂgf%?@r il a
(1): comprggq ngbmyteqmg ascompound whigh gguses an increase in osteocalcin release.
wherein R i Syidreafdd®ohd ﬁ&ic’ﬁh‘ﬁ is aleidaPbeénkfithaldkkhse stalteﬁ whetelnthérk istdeilency\R' R’

' H 4
Z{ t S r ng? g| Sacgf rﬁglell'aﬂ(zjee pb%F%{er}\g%s o¥ re!rr?odehr(\)grofct;[or?erpars {d@qnﬁg,t S@ftlyas fracjuge healing and the

N NR'- 15 30prevéitidn of bohe Iractures. Diseases and metabolic disorders which result in loss of bone - 5

structure would also benefit from such treatment. For instance, hyperparathyroidism,
Paget’s disease, hypercalcemia of malignancy, osteolytic lesions produced by bone
metastasis, bone loss due to immobilization or sex hormone deficiency, Behcet's disease,
osteomalacia, hyperostosis and osteopetrosis, could benefit from administering a compound

20  of this invention. '

Additionally, since the compounds of the instant invention inhibit vitronectin
receptors on a number of different types of cells, said compounds would be useful in the
treatment of inflammatory disorders, such as rheumatoid arthritis and psoriasis, and _
cardiovascular diseases, such as atherosclerosis and restenosis. The compounds of Formula

25 (D of the present invention may be useful for the treatment or prevention of other diseases
including, but not limited to, thromboembolic disorders, asthma, allergies, adult respiratory
distress 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.

30 The compounds of the present invention are also useful for the treatment, including
prevention, of angiogenic disorders. The term angiogenic disorders as used herein includes
conditions involving abnormal neovascularization. Where the growth of new blood vessels
is the cause of, or contributes to, the pathology associated with a disease, inhibition of
angiogenisis will reduce the deleterious effects of the disease. An example of such a

35  disease target is diabetic retinopathy. Where the growth of new blood vessels is required to

support growth of a deleterious tissue, inhibition of angiogenisis will reduce the blood

-4-



Alternatelyw N

A 9466
wherein Gi s_ogwfii%?js each R' independently is H or C[err]])-czz,ill]ﬁgf/ll. 5
her ei n e} <SP o s thereby conritutet redugfin o ispur g 5P PREby o
conpounds of supply requiremtntonExanepldshuclidel grawth 0ftumors where neovasculgjizatib jslal
ai benzol a, d o ARLIRaRthin]rderflal thebuBF 4164 b 'cacblsprent pf sef uror
_Di hydr o- 3- [ 4mgtpstasesti Fhus. the eernpoopds of theprespng ingmtion inhibit tumor tissue
di benzo[ a,5d] CylRBRRICMEreby fledhBihg funftf itastasis and tumor growdh.~ 10, 11
- D hydr o- 3-[ 3- (4-"et hoxypyrl di n- 2-yl am nozh- 1-propyl oxy]-5H .
di benzo[ a, d] cycl ohepisedrsoriinede theirpethods gf thg gresent irivention, theynhibitiomaf
- Di hydr o- 3- [ 3argiopehedisiisidg YHeadinpounds bf the bt @¥dtioaldan ameliorate the symgtoms of
di benzo[ a, d] cycl,ohe tege- 10-acetic acilg' . R - 10,1
"D hydr o- 3- [ SUERUFEE R S FRG) Sanciraht diseassy ) - st
di benzol[ a, d] cycl ohdpbtheraherpeatetarget for khd;compounds of the instaq) inverition 11|Eb eye Eh 20
- D hydro- 35 [ 35: , - o dig-2-vliamno).- .1.-pro oxVy] - :
di be%zo[ af(’d] &‘é%é%éﬁ%%eﬁ%. %,ag%gg{,%%@p%%%g Sich eyt LAY ‘“il)’qel‘%,"f%y“"‘“ SL“?”
- Di hydr o- 3- [ 2disgrd¢ratsheh asreome3littansplasitationletpetig keratitisoluglic Kdratitis, pterygium and
di benzo[ a, d] cygeRE fiRRaslasbeRitddivith @htalh lens use. Additional efeldisedsel alsd fclude
-Di hydro-3-[3-(isoquiholine- 1 -ylamno)- 1 -pr_opyf oxy Eﬂ.—f-
di benzo[ a, d] c3&reliegmagelar degenesation; presyied oculay histoplasmosis, retirapathy ofi 0, 1
1- D hydro-7-f bﬁﬁﬁﬁri&inanéwﬁduﬁﬁr@_}aaccﬁh@? no)-1 -propyl OX)é] - 5Ii|- .
di benzo[ a, d] cycl ohgpt ene- 10- tic acid; . - y L
T hydr o B 1S C o na R g Ey e P Aimpthod of ipiisnesuppt e which
di benzo] a, d] cywhpisepddministedifl: siepetisecor &t pleysical combination accirﬁ[ﬁ).md 6goﬂmdlla M
-Di hydro-3-[ 3; (4- idLn- 2- ' - | oxy]-5H 3
di be%zo[ a, d] c§¢ gﬁ‘%&?%}é@&%%&%%%ﬁ@@ ard BEARK. ([err])- 10,11
- Di hydr o- 6- et hyl - @g[}({ﬂ(ﬂg‘}ﬁp farmul (Dt ani no) - 1- propyl oxy] - 5H
di benzo[ a, d] cycl ohgma%gey isl0-acetic acid,
- 6- WO 99/ 1550
PCT/ US98/ 3% 466

N NR"—
I N
y
R , wherein R’is H, Cy_galkyl, OC_qalkyl,
SCj_4alkyl, NR"R" or Cl and each R" independently is H or C;_galkyl.
Alternately, Y is '
RIIRIIN N
l AN
=
25 ' , wherein each R" is H or Cy_jalkyl.

Alternately, Y is

N NR"——
T
O NR :
» wherein each R" independently is H or C;_salkyl,
30 andsisl.
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([err])- 10,11 '
- Di hydr o- 2wdiornssa8y| ani no) net hyl - 7- f | uor o- 3-[ 3- (pyri di n- 2- y| RGA/HEHB19466.-

propyl oxy] - 5H di benzo[ adl cycl ohept ene- 10-acetic acid; (S) -
10, 11 - Di hydr o- 3- [ Aitdrsetdl-Yisopy| oxy) pyri di n- 2-yl am no] -| - propyl oxy] - 5H
di benzo[ a, d] cycl ohept ene- 10-acetic acid; 5 (S)-10,11

di benzo[ a, d] cycl ohept ene- 10 ¥C aci d; (S)- 10,1
- Di hydro- 3-[ 3-[ 4- (di met R'Mm¥o) pyri di n- 2-yl ani no] - 1 - propyl oxy] - 5H

di benzo[ a, d] cycl ohept ene- 10- ae iC " -
ah¢ ein G is and each R mcfe% c{e!%y |_i_s i—f])_%r

- D hydro-3-[2-16-(net hyl am no)gyrldln 2- yI]-I-ethoxy]-5H—

- Di hydr o- 3-[ 3- (-4- (et hyl t hi 0) pyri di n-2-y[ ani no 1 -propy

di benzo[ a, d] &iedaBibpt ene-1 0- acetic aci d (S)- 10, 11
- Di hydro- 8- [ 3- (4- cAtkeRRaeqdy, Y i n- 2-yl am no) 1 - propyl oxy] - SH .
di benzo[ a, d] cycl ohept ene- 10- acet i c aci d; ()- 10,1

-Di hydro-2-net hyl -3-[3-(pyridi naa -yl am no) 1 -propyl oxy]-5H
di benzo[ a, d] cycl ohept ene~" 1.4 ic acid; 15 (S)-1 0,1
-Di hydro- 3-[ 3-(4- amnoptrldl -2-ylam no) - | -propyl oxy] - 5H .

di benzo[ a, d] cycl ohept ene<_1 £H<acetic acid; ()-10,1
| - Di hydr o- 3-[ 3- (4- net hyl py] - 2y|amno) | - propyl oxy] -
di benzo[ b, f] oxepi ne- 1 0- acef dci d; ()- 10, 11

- Di hydro- 3-[2-[ 6- (et hyl ami ey pyri di n-deydid R & 1 &LAO
di benzo[ b, f] oxepi ne- 10- aceti ¢ aci d; ‘ﬂ’e 1 1-4 y% 10 11

an
_Di hydr o- 3- [ 3- ( 2- SMDRSERFRtY§ioh the noysl compausdsefithis jnypoting. are the following:
di benzo[ a, d] cycl ohgplientDilydrat-£2-(Caminbghiridin-2-yl)- 1osthexypSHF maceut i cal | y

accept abl;g salf. gﬁggglbheﬁtene_m_acemac]ﬁ I n cases wherein the conpounds of
this i nvent| on na or nore iral centers, unless specified,

this invention i nctirded1-Baudraadi4(royridiord- mmm®1mwpbﬂm whi ch may be

synt hesi zed mngﬁqucygghgﬁyengq@\ég&fcl |aal t echni ques. According to the
present i nvention (S) configuration of the fornula (1) conpounds

is preferred. (#)-10,11- D‘hydf‘h3' CethoxypyidieR-Yiuniponhawpnasy-Fhsat ur at ed
car bon- car bordistawélh @)dye10kptenBQbAcetic acid; t he cis (Z) and trans (E) isoners

are withinn the sco n.. The ni ng. of y 30 substi t uent
at any on@ occurreé éBtlE%@E"ﬁg’\n{gg’ﬁf’gﬂfz’?lﬁ@‘ﬁg' ’?P&b’%}' fy ot her

subst it uent ' glibenzo[a,djnyelnhapiene-d0-acanig aokdher occurrence. Al so
included in this imye t'_ 169 n of this invention.
Prodrugs are conm%g '1(?5]h rg3ﬁ§%§{)va ﬂafm&gorp(ig@?&g?r%ﬁers whi ch rel ease
the active dzbenchiaﬂdbuelohnpe@ede@mtmaag to for mula (1) in vivo. Thus, in
anot her aspect of i18,11-D{18/akd-93- ?J &5, §§etrah9&¥§%rlrﬂﬂﬂdf Hgﬁnnow'f ﬂf&by?d’x?] ?(ll) Ul a

internedigtes in aration of forml compound
('| 1) % dlbenzo[a %]c@clo eptene-10-acetic acid; P ) 7_
[err] . ()-10,11-Dihydro-3-[2-[2-(ethylamino)thiazol-4-yl}-1-ethoxy]-5H-

dibenzo[a,d]cycloheptene-10-acetic acid;
(¥)-10,11-Dihydro-3-[3-(isoquinoline- 1-ylamino)-1-propyloxy}-5H-
_ dibenzo[a,d]Jcycloheptene-10-acetic acid;
25 (£)-10,11 -Dihydrb-7—ﬂuoro—3—[3-(pyridin-2—y1 amino)-1-propyloxy]-5H-
dibenzo[a,d]cycloheptene-10-acetic acid;
(5)-10,11-Dihydro-3-[3-(4-methylpyridin-2-ylamino)-1-propyloxy]-5H-
dibenzo.[a,d]cyclohepten e-10-acetic acid;
(S)-10,11-Dihydro-3-[3-(4-ethoxypyridin-2-ylamino)- 1-propyloxy]-5SH-
30  dibenzo[a,d]cycloheptene-10-acetic acid;
(#)-10,11-Dihydro-6-methyl-3-[3-(pyridin-2-ylamino)- 1-propyloxy]-5H-
dibenzo[a,d]cycloheptene-10-acetic acid;

-6-



g[er r] - Gaﬁkb/?);ggﬁgso%r R2 is H, A F(ra;]r] IBZI kyI pﬁ%&%ﬁf{a%

Xis Oor CHerr]; _ Yis . _
Gis NR'< Sor O (#-10,11- Dihydro—2-(d1methylam{ne)mq(hyl 7-fluoro-3-[3-(pyridin-2-ylamino)-1- R

is H Cerr]- Eﬁh&ﬂ%k){] ﬁ?ﬁﬁér{zk[a%%l/dhepéﬁlr(ﬁ?éeﬁa’k id: ;NR'R" or hal o;

each R' inde ent
is 0, 1or I;O (S£10,11-Dihydro-3 BdMa pmpé(fgem}pwém@axlarylna}:b@mpal@m -S4 t
t her eof . dxbenzo[ad]cyc?c@leptene-lo-adeﬂcXdiél anot her aspect of this invention

?r g ?OVEl § nter rmd §5t l%sl 10151hy8m.'§':'ﬂza[6 (meth%'lammo)pyndm -2-yl}-1-ethoxyl]-SH-

dibenzo[a,d]cycloheptene-10-acetic ac1d
(S)-10,11-Dihydro-3-[3- [4-(d1methy1ammo)pyrldm -2-ylamino}- l-propyloxy] -5H-
dibenzo[a,d]cycloheptene-10-acetic acid;
(#)-10,11-Dihydro-3-[3-[4-(ethylthio)pyridin-2-ylamino]- l-propyloxy]-SH-
10 dibenzo[a,d]cycloheptene-10-acetic acid;
(8)-10,11-Dihydro-3-[3-(4-chloropyridin-2-ylamino)-1-propyloxy}-5H-
dibenzo[a,d]cycloheptene-10-acetic acid;
(£)-10,11-Dihydro-2-methyl-3-[3-(pyridin-2-ylamino)-1-propyloxy]-5H-
dibenzo[a,d]cycloheptene-10-acetic acid;
15 (5)-10,11-Dihydro-3-[3-(4-aminopyridin-2-ylamino)- 1-propyloxy]-SH-
dibenzo[a,d]cycloheptene-10-acetic acid;
(1)-10,11-Dihydro-3-[3-(4-methylpyridin-2-ylamino)- 1-propyloxy]-
dibenzo[b,f]oxepine-10-acetic acid;
(+)-10,11-Dihydro-3-[2-[6-(methylamino)pyridin-2-y1}-1-ethoxy]-
20  dibenzo[b,fJoxepine-10-acetic acid; and
(8)-10,11-Dihydro-3-[3-(2-aminopyridin-4-yl)-1-propyloxy]-5H-
dibenzo[a,d]cycloheptene-10-acetic acid;
or a pharmaceutically acceptable salt thereof.
In cases wherein the compounds of this invention may have one or more chiral
25  centers, unless specified, this invention includes each unique nonracemic compound which
may be synthesized and resolved by conventional techniques. According to the present
invention, the (S) configuration of the formula (I) compounds is preferred.
In cases in which compounds have unsaturated carbon-carbon double bonds, both
the cis (Z) and trans (E) isomers are within the scope of this invention. The meaning of any
30  substituent at any one occurrence is independent of its meaning, or any other substituent’s
meaning, at any other occurrence.
Also included in this invention are prodrugs of the compounds of this invention.
Prodrugs are considered to be any covalently bonded carriers which release the active
parent drug according to formula (I) in vivo. Thus, in another aspect of this invention are

35 novel prodrugs, which are also intermediates in the preparation of formula (I) compounds,
of formula (II):



[err] - wher ei n: Ais CH2 or O

Rerr] is r C[err] 6al kyl; 5 R2 is H Clpefilsofiedaky| or
CH2NR'R"; Wo IS of is Oor CHZ Ris H {err] 6alkyl,
OCl err] 6al kyl, SC[err]- 6a| kyl, NR'R' or h — ant each R’

i ndependently is Hor O 6al kyI A rmaceutically acceptabl e
salt thereof. 10 Abbrevi_(i ons \and/ ynbol s comonly used in the
pepti de and chem cé(l'—‘aﬁql"s)zarex"‘*' sed Werein to describe the conpounds

of this invention. In general, aci d abbrevi ations foll ow
the | UPAC-1 UB Joi nt Conmi ssion on Bi ochem\cal (J)\Igrrer](c) ature as
described in Eur. J. Biochem, 158, 9 (1984).

Cerr]-[err]al kyl as applied herein means an optionally su ituted al kyl
group of I to 4 15 carbon atons, and includes nethyl, ethyl, n-propyl,

i sopropyl, n-butyl, isobutyl and t-butyl. Cerr]6al kyl additionally
i ncl udes pentw]llerelﬂ— pentyl, isopentyl, neopentyl and hexyl and the

sinple ali phatl C i ereof Clerr]-[-err]alkyl and C[err] 6al kyl
addi tionalPly i ndi cgf‘g‘éﬁ?ﬁé al kyl group need be present (e.g.,

that a coval ent boRHxslli;.hplo@séhI@alkyl Any C [err]-4al kyl or
Cerr] 6 alkyl maprgsﬁ)pE Mr?_ﬁé@lﬂ"t uted with the group Rerr], 20

whi ch may be on any car'b n reSults in a stable structure and is"*

avai |l abl e by Gbﬁ\ﬂéﬁ:ﬁmnal synt hetic techni ques. Suitable groups for
Rlerr] are CJerr] $3i kyl, OR SR C[err] 4a| kyIsquonyI C[err]
4dal kyl sul foxyl, -CN, N( R )2 CH2N( R" ) - G - CON(R

)2 -COR', -NR C(O)R O)[err] wher ei Ny 0, 1 or
al o ns X , Br, and . 25 | Ar,
or aryl, @)S applled herel m ansngﬁ.w Br napht hyl , or phe or napht hyl
d

substi t ut by one to three substituents, such as those defi ned above for
al kyl, especially Cerr]-[err]al kyI, Cerr]-[err]al koxy, Cerr]
. 4al kt hi o, CF3, NH2, K INR'E— Br or |. Certain radical

erein. t-Bu refprd NReT= tertiary butyl

e t-butyl oxycaffbony] radical, Fnoc r/ef%s/to t he
30 fl uorenyl rfet hox yl radical, ers to the phemy| di cal, Cbz
refers to the b bxycar bonyl radifcal, Bn refers to ji he Jenzyl _
radical, Me refers to yl, Et refers tegr R'R"N or
-0- & ’

groups are abbrevi
radi cal, Boc refer

15 GisNR", SorO;
R’is H, Cy-galkyl, OCj_galkyl, SCj.galkyl, NR"R" or halo;
each R" independently is H or C;_galkyl; and
sis0, 1 or2;
or a pharmaceutically acceptable salt thereof.

20 In yet another aspect of this invention are novel intermediates of formula (I1I):



et hyl , ! naéﬁ{’ﬁ%“w acetyl, Alk refers to (Jerr]-[err]alkyl ,el;r@k)vgggjl%s% to

- Or and cHex refers to cyclohexyl. Tet ref
5 tetrazol yl. Certain reagents are abbr at gd herein. DCC
refers to dicycl ohexyPcarbodii mi de, A
dlrrethylamnopyrldlne| DIEA refers to dii _
refers to 1-(3-dinet W@,mNﬁﬁ'pT‘dﬁylL)}g Xt €, hydrochl ori de.

HOBt refers to 1-h (dr oxybenzot ri azgle,. =4 refers to tetrahydrofuran,
DIEA refers to L iL.sopropyl et hyl am'he, DEAD rekers to diethyl
azodi carboxyl ate, PPh¥ refers to tri phenyl phosphiGtaC@¥D refers to
di i sopropyl azodi carbpxyl ate, DVE refers to di met hoxyet hane, IBVF
refers to dinmethylformam de, NBS refers to N bronosucci ni m de, 11D pys ¢
refers to a paﬂfhewéh:um on carbon catal yst, PPA refers to pol yphosphoric
acid, DPPA refg grcbphenyl phosphoryl azide, BOP refers to
benzotri azol - 1-yl oxy-tri1%s(di net am no) phosphoni um
hexaf | uor ophosphat é¥ i, P@Pé"igl-ﬁ’dkﬂydrofl uoric acid, TEA refers to
triethylanmsne, TFA g2fer, s;,tsng%rd,dek@m)Reet ic acid, PCC refers to pyridinium
chl orochronat e. e corpounds of formul a (1) are generally
prepared by reacti r?&'saoeb%bund of 15 formula (IV) wth a conpound of
formula (V): [err] R’isH, Cjgalkyl, OC.galkyl, SCj.galkyl, NR"R" or hdlb;\¢hd

(V) wher " are as defined in formula (1),
Wi th any reactive fu%lzz{2 aqen%ﬂy ‘“P‘S’%H?}F\%h ected, and L[err] is OH or
hal o; °raPh@rmcquhealbfam@erab}eesabmemgfany protecting groups, and

am ne, EDC 5

opti onal | y{of or m ng ﬁbbrevxanoﬂbﬂd@?ﬁ:@b‘lg &b g( %S&%Hﬁr?e Etl(?fa%lh chemm%l arts are
Sui t abl y, certaln co ounds o or mu e prepa a
conpound of  used jegg %Smb@)‘hwwwd@@g‘ﬁ@i}nuﬂr@pnf gengéral, (IWIa)mnOZEld

[err] abbreviations follow tht YWPAC-IUB Joint Commission on Biochemical Nofhénclature as
described in Eur. J. Biochem., 158, 9 (1984).
C1-4alkyl as applied herein means an optionally substituted alkyl group of 1 to 4

15  carbon atoms, and includes methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl and t-butyl.
C1-6alkyl additionally includes pentyl, n-pentyl, isopentyl, neopentyl and hexyl and the
simple aliphaiic isomers thereof. Cop-4alkyl and Cp_galkyl additionally indicates that no
alkyl group need be present (e.g., that a covalent bond is present).

Any Cy_galkyl or Cy_g alkyl may be optionally substituted with the group R¥,

20  which may be on any carbon atom that results in a stable structure and is available by
conventional synthetic techniques. Suitable groups for RX are C_4alkyl, OR”, SR,
Cy-4alkylsuifonyl, C;_galkylsulfoxyl, -CN, N(R");, CHoN(R"),, -NO,, -CF3, -CO,R”,
-CON(R"),, -COR", -NR'C(O)R", F, Cl, Br, I, or CF3S(0),-, wherein ris 0, 1 or 2.

Halogen or halo means F, Cl, Br, and L.

25 Ar, or aryl, as applied herein, means phenyl or naphthyl, or phenyl or naphthyl
substituted by one to three substituents, such as those defined above for alkyl, especially
C1.4alkyl, C;_galkoxy, C;_alkthio, CF3, NHjy, OH, F, Cl, Bror I

Certain radical groups are abbreviated herein. t-Bu refers to the tertiary butyl
radical, Boc refers to the t-butyloxycarbonyl radical, Fmoc refers to the

30  fluorenylmethoxycarbonyl radical, Ph refers to the phenyl radical, Cbz refers to the

benzyloxycarbonyl radical, Bn refers to the benzyl radical, Me refers to methyl, Et refers to.



-10- | wherein Rerr], R2, R, R and A are as defined
in formul awd 9915888 h any reactive functional groups proPETUSE$/19466
and thereafter renoving any protecting groups, and optionally form ng a

phar maceut i calyhy, ACFERE R cBtys Alik referSto C;_4alkyl, Nph3bfiefsabli Yor iﬁb?hﬂh?%ﬂ cHBx
bet ween a conpgund of forgglal (fl V&%\n t 2@3 conmpound of ormula (VI) is
carried out iwferhe syrlekeyt Lot M hiFazolyi car boxyl ate and
t ri phenyl phosphi neCertaimreaggntsdre sbbsodiataltierein. DCC refers to dicydoliekyloarbbdiynide,
certain conp of formul ) are.pr .e I . npound
of formula ( % i r%tocdg%n%oﬂ%ﬂ?%% rfdéﬁr%hugﬁ)%& ?%’r% ﬁngfrF%y?%ixﬁ amine, EDE |
(v 5 refersto 1-(3-dimethylaminqpropyl)-.3-ethyl(avtpqdjimide, hydrgchloride. HO;qufg;s 10}
Reerr], Rz, W-hgd}gweﬁ‘{o?riﬁﬁle,dﬁﬁF Regcks meifra{ymblf&axg], 'ﬂIEA‘f%fEE gy reactive 15

S protected; and t

functional grou od; ] thereafter renoving-any
protecting gr&iseproriadylapince READ refery taidiethyh azodicarbgrdateretPha refersie y
' ?ccept F-b|( ? V)S airitp%]enylphosphine, DIAD séférs @@éiié?pkﬁﬁla'i&ﬁé'a}( l?di?l.aﬁ,ebm@. fegs @O{mpun?hOf
or nua a conp 0 : nmul g S C ied out i, e
presence of dw&eﬂvwe&m% Bﬁrfﬁ?lt%lij‘é“egwg&’?@am‘d?’ﬂq#f@#ﬁ ‘Bﬁ\gé‘ﬁﬁpﬁgcﬁnﬁm fr
aproti c st VePd/C refers to a palladium Giocgpsanvdaiyaf, PPAcefenapdlgpHobphotit acip/ Ry ed by
the nmet hods descrjb i ondi nel | t al., PCT blicati.qn WO
97/ 01540 (1 nt % sl %ﬂ’aeﬂ%g%sr’?%gf%’ﬁ’ RQP référs © bepaduiiizolsty h%ééS‘?‘gwmf's hed
January 16, 1@&8inp)phbsphemtinrhexafluemipbesphate,dfF mfercio hydrofluoric dcitlc PEAgefatseal
herein by ref . : L L | bte . 1)
are prepared ﬁ{/eﬁﬁ&tﬂﬁggd ?anrgfe(r)s tg ltjréﬂdt%‘g&k&k%?hgég des cér)%g%“% c@ﬁ’é’g@]@ 3{%3
that are detail ed Rb¢eompeupgdsol formula (I) are generally prepared by reacting a compound of

15 formula (IV) with a compound of formula (V):

CO,C, alkyl
212l Y-(CH,), ;-L!

av) W
~ wherein R1, R2, Y and A are as defined in formula (@), with any reactive functional
20  groups protected, and L! is OH or halo;
and thereafter removing any protecting groups, and optionally forming a
pharmaceutically acceptable salt. '
Suitably, certain compounds of formula (I) are prepared by reacting a compound of

formula (IV) with a compound of formula (VI):
25

-10-



Schene | [err] a) 10% Pd/ C, HOAc; b) SOC 2, toluene; c)
Al O 3, CH2QONQ 9915508 Schene | details the preparation of %Tms”/”““
- internediate useful in the preparation of formula (1) compounds.

wherein R1, R2, R’, R" and A are as defined in formula (I), with any reactive
functional groups protected,

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

5 - Suitably, the reaction between a compound of formual (IV) with a compound of
formula (V1) is carried out in the presence of diethyl azodicarboxylate and
triphenylphosphine in an aprotic solvent.

Additionally, certain compounds of formula (I) are prepared by reacting a
compound of formula (IV) with a compound of formula (VII):

10
R' >
HO RII \ I
NN+ _(CH,),;—OH
R"
CO,C, alkyl X
avy | (VID

wherein R1, R2, R" and A are as defined in formula (D), with any reactive
15  functional groups protected;

and thereafter removing any protecting groups, and optionally forming a
pharmaceutically acceptable salt. '

Suitably, the reaction between a compound of formual (IV) with a compound of
formula (VII) is carried out in the presence of diethyl azodicarboxylate and

20  triphenylphosphine in an aprotic solvent.

Compounds of the formula (I) are prepared by the methods described in Bondinell
et al., PCT Publication No. WO 97/01540 (International Application No.
PCT/US96/11108), published January 16, 1997, the entire disclosure of which is
incorporated herein by reference.

25 Additionally, compounds of formula (I) are prepared by methods analogous to
those described in the schemes that are detailed hereinafter.

-11-



-12- WD 99/ 15508

PCT/ US98/ 13V3 89/15508 Schenme ||  PCT/US98/19466
[err] ) a) LIN(TMS) 2, ethyl bronpacetate; b) Jones
reagent, GsM; c) H2, 10% Pd/ C, HOAC; d) C202C 2, DW;, e) Ad 3,
CH2C 2, RT; f) H2, 10% Pd/C, HOAC 5 Schenme Il also details the

preparation of an internedi ate useful i%%e%—lprepar ation-

_ . °°

1 2 3

a) 10% Pd/C, HOAc; b) SOCL,, toluene; c) AICl,, CH,Cl,

Scheme I details the preparation of an intermediate useful in the preparation of
formula (I) compounds.

-12-



of fornul awblg%,lgg,gpounds PCT/US98/19466

- 13- err] Schene |11 (a) EtQAc/Li HVDS, THF; (b)

H2, 10% Pd/C, conc. HO, AcOH (c) Et Sk, eﬁl [err], CHO 2; (d)

2-[ (3-hydr oxy- 1 -pr opyI yam nol -4-nitr I ne- N- oxi de, DEAD (Ph)3P; (e)

NaCOEt , EtOH, (f) cycl ohexene, 10% Pd/ C, EtOH (9) 0. N NaCH, EtOH;
CQZEForrmI a (1)

(h) HA. 5 Schene |11 details the preparation £
compound. Reaction of I14=1} (which is a Sche -3 conpound) in an
al dol -type reggaig.on gnol ate of e4hyl ¢

gener at ed fromgt ~ --e,xﬁasur-e.té
base, for instance [

bi s(trinethylsilyl)am de (LiHVMDS), gives T11-2. Frequently, THF is
the solvent of choice fqr an aldol reaction, 10 alghough THF in the
presence of various additives, for instance HVPA or TMEDA, is often
used. Reduction of Il11-2 to give I11-3 (which is a Schene Il-6 conpound)
can be acconpl i ghed by hydrogenol ysis over an apptopriate catal yst,
for exanple p‘%lbadl um et 2 on act CHgt.eg

appropri ate sOPVERF, g acetie acid, in

! . . N -1

m neral acid such ernativel ’57',’ t hi ductifon can be accorrpl i shed
by treatnment -

coe CO,Et

3 4

ey
I 9@
——p
o 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) AICl,, CH,Cl,, RT; f) H,, 10% Pd/C, HOAC

5 Scheme II also details the preparation of an intermediate useful in the preparation

of formula (I) compounds.
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15 of Il1-2 with triethylsilane in the presence of boron trifluoride

et herat e bYQaNE8588ner al met hod of O fanopoul os and SnoRET/USHY/ S
Commun. 1988, 833). Renoval of the nethyl ether of 111-3 to give
I11-4 can be acconplished with BBr3 inSchemedHrt solvent, for exanple

CH2A 2, or by reaction with ethanethiol and AIC 3 in an inert solvent,
preferably CH2d 2. O her useful methods for rengval of a nethyl ether
are described_in G eene, tive 2QcH.d3 0URS A Q@ (C Synt hesis"
(publ i shed by°H s). Conpount Fheme 3 (111-4) is

reacted with 2-[(3 pyl yam no]j - 4 e-N-gxide in

‘a Mtsunobu-type coXy eacti omt©S>gani c R P2, 42-835- 656;
Synt hesi s 1981, 1-28)™to afford 111-5. The reachioggigg nedi ated by

t he conpl ex forned between et hyl azodi car boxyl ate and .

tri phenyl phosphine, and is conducted in an aprotic solvent, for 25

i nstance THF, CH2C 2, oi# DMF. Conpound I11-5 is reaeted with an al kali
nmetal salt of an appropriate alcohol to afford I11-6. Suitable-alkali
metal s incl udEHléthi um sodj potassium and ¢&SFym and the

al cohol used Tot e ™ 20 t reacti hsHanel o ed : as. the
sol vent. Methods fp i —tre al kali neta Yalfohols are )
wel | -known to skil T he ar Q i di ne—tioxi de noi ety
of Ill-6 is reduced to the oS rresponding pyriding Ill-7 under transfer
hydr ogenati on conditions using g‘*%al | adi um cat al YSCO:B ef erabl y

pal | adi um netal on. activated carbon, in an inert solvent, for instance

nmet hanol , et hanol, or 2-propanol. Cycl ohexene, 1, 4-cycl ohexadiene, formc
acid, and salts of formic acid, such as potasstumformate or ammoni um
formate, are co used as drogen transfer reagent in this

nl
type of reactigoNt The ethyl @ste (S hydrolyzed 35 usi ng aqueous
base, for exarfl e Libﬂ/iué/aqu

aOH i n aqueous net hanol or

et hanol , and tQe Pnternediate ¢ Oxyl gf € salt is acrditied with a suitable
acid, for instalce TFA or ™ 8 afford the carboxylic acid I11-8.
Alternatively, ppe internediate g “CO,Et

- 15 - WO 99/ 15508 |

PCT/ US98/ 59466 carboxylate salt can be isolated, if desired, or a
carboxyl ate sal p-of the free carboxylic acid can be prepared by

nmet hods well-kn’(\bly_m u&b t hose 8f skill Fry art. [err]

Schenme IV 5 ~Z | NN
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(a) NaH, ) , _
2- [ N-(3- meVIRAPES B onyl oxy- 1-propyl)-N-(tert-butoxycarbonyl) a"rﬁ’%‘&i”ﬁ??’?‘ I ne-
N-oxide, DMSO, (b) TFA, CH2A 2; (c) see Schenme II11. 10 Schene
| V descri bes (Et@AtRiNMDISy FHire(d &, 10% Ptk cgnee HEL, acOFh (OfEtS B Aldlia CHoY L

ds. =L | AWM S vt n I met al
yar i do (RS plo PARHET bR ol TP IR ThOR:
aprotic sol vEHRH;: @esyslohpxepe TiG® Pd/C, EtQhie) TRNAaQH. BiPRE (WECl: hereof , to

afford the correspondi ng al kali netal phenoxide. 15 Al ternatively, an
al kali metal am de, for_instance LDA, ,or the lithium sodium or

pot assi und sal t -of SsbsmeHl desilsiths prapagation of afonsmladbepmnonndi Reastionefiiloh. The

I nt er medi at e (which iskSUhewE qtls dofnpB&iis :ixaéui Mdd]Q&;%d' reftish ?ﬁth thibnolate dfe@gl ed in
situ with an appropr.i.ate el ectrophile, or instance . i

2- [ N ( 3- met h&Fe *Bﬂwa&aiﬂi@%?t&%w-Wé pesfate B EXPRSHES FAAS Apprpriate amide

ami nol pyri di bese]fopXisthdce lithivaf ditsopropplamidel (DDA oplithilise bis(tim&hyFi)amide
tert-but OXycar Bk, Fhes PR HREHLA, $1R4Pwe Tolvdfir e bioide TBPMEHadl Mbhor o1 o ©
-16- 10 1 although @tHie the prévence ¢f vahi@ fdditives, fdrfimstahcé HMPA GONMMEDAORfEDr

removal of Ue.d dincrion of BUIPRNSAIRIXAiEK RLAKHERIIGE Rt bl ~Known to

those of skill 1n the art, and Ssevera use , escribed in
st andar d r ef @reomplished) Ryrhydrogeralysissover apapproptiatstcatalyisy or example palfpdivmmmeglyani ¢

Synthesi s”. loadivateddRDA TS, liy ark AipYéirfaRboivent, dict af el dn #aSredence of
ggﬁgﬁgu{/e[ glrjfairrlliggrgl z«llc?d sSu(t:: gsnﬁd.l :L.Itematively, this reduction can be accomplished by treatment

15 of III-2 with triethylsilane in the presence of boron trifluoride etherate by the general
method of Orfanopoulos and Smonou (Synth. Commun. 1988, 833). Removal of the methyl
ether of III-3 to give III-4 can be accomplished with BBr3 in an inert solvent, for example
CH2Cly, or by reaction with ethanethiol and AICI3 in an inert solvent, preferably CH,Cly.
Other useful methods for removal of a methyl ether are described in Greene, "Protective

20  Groups in Organic Synthesis” (published by John Wiley and Sons). Compound 4 of
Scheme 3 (iH-4) is reacted with 2-[(3-hydroxy-1-propyl)amino]-4-nitropyridine-N-oxide in
a Mitsunobu-type coupling reaction (Organic Reactions 1992, 42, 335-656; Synthesis 1981,
1-28) to afford III-5. The reaction is mediated by the complex formed between diethyl
azodicarboxylate and triphenylphosphine, and is conducted in an aprotic solvent, for

25  instance THF, CHCly, or DMF. Compound XII-5 is reacted with an alkali metal salt of an
appropriate alcohol to afford ITI-6. Suitable alkali metals include lithium, sodium,
potassium, and cesium, and the alcohol used for the displacement reaction is generally used
as the solvent. Methods for forming the alkali metal salts of alcohols are well-known to
those of skill in the art. The pyridine-N-oxide moiety of III-6 is reduced to the

30 .corresponding pyridine ITI-7 under transfer hydrogenation conditions using a palladium
catalyst, preferably palladium metal on activated carbon, in an inert solvent, for instance
methanol, ethanol, or 2-propanol. Cyclohexene, 1,4-cyclohexadiene, formic acid, and salts
of formic acid, such as potassium formate or ammonium formate, are commonly used as
the hydrogen transfer reagent in this type of reaction. The ethyl ester of III-7 is hydrolyzed

35  using aqueous base, for example, LiOH in aqueous THF or NaOH in aqueous methanol or
ethanol, and the intermediate carboxylate salt is acidified with a suitable acid, for instance
TFA or HCL, to afford the carboxylic acid III-8. Alternatively, the intermediate
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10 a) PhOH, Cu, Klerr]CJerr]; (b) sulfur, norpholine; (c) KOH H20,
i - PrOH; gd;msmlszgs benzene; (e) AId 3, CH2A 2; (f) EtOA(?CWQQG’F%YZ
TMEDA, THF; .(g) Et3SiH BF3 OEt2, CH2A 2; (h) H2, Pd/C, EtOH (i)

BBr 3, CH2C 2.carbogyate salt can be isGhutndeif desitet yora\caiboayihte salt of the free carboxylic acid
2-fluoro-4- ﬁ%hﬁ al cohol , for
exanpl e pheno%"li]gé(%glgfﬁ‘Is gtgﬁc%ev&%ifﬁ)ggm@&@ew ?‘ﬁl liE}Llpheaamsw tabl e base for

i nstance K2CO3, to afford the diaryl ether V-2. On treatment with sul fur
and an appropriate primary or secggdmedvam ne, preferably norpholine,
according_to the general -17-
met hod of “Harri-s (J. Med. Chem 1982, 25, 855), V-2 is converted to V-3 in
a cl assi cal W I | gerogdt-Ki ndl er react®on. Bbhe thi oam de t hus olf ai
I's hydrol yzed oo respondi ng cér»b’ox'\yl ic.acig V-

with an al kal | , sui wabl y # Kﬂﬂ/\lrf : oIic

sol vent, such as Et OH O I-Pr
H30 HaC
] CO,Et ” CO,Et
(|) .
o+
b /N PN _c
— |
™

S O.

(2) NaH, 2-[N-(3-methanesulfonyloxy-1 -propyl)-N-(tert-butoxycarbonyl)amino]pyridine-
N-oxide, DMSO; (b) TFA, CHyCly; (c) see Scheme IIL

CO,Et

10
Scheme IV describes an alternative method for the preparation of formula (I)
compounds. Compound IV-1 is reacted with a base, preferably an alkali metal hydride
such as sodium hydride or potassium hydride, in a polar, aprotic solvent, generally THF,
DMF, DMSO, or mixtures thereof, to afford the corresponding alkali metal phenoxide.
15 Altemnatively, an alkali metal amide, for instance LDA, or the lithium, sodium, or
potassium salt of hexamethyldisilazane, can be used for deprotonation. The intermediate
phenoxide is generally not isolated, but is reacted in situ with an appropriate electrophile,
for instance 2-[N-(3-methanesulfonyloxy- 1-propy!)-N-(zert-butoxycarbonyl)-
amino]pyridine-N-oxide, to afford the coupled product IV-2. The tert-butoxycarbonyl

20 protecting group in IV-2 is removed under acidic conditions, such as 4 M HCl in 1.4-
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5 Car boxybigg/15408d V-4 is converted to the correspondi ng acPETAISOYI44€ by
reaction with either SO 2 or oxalyl chloride according to conditions
wel | - known tQ, t hose il S aci d

chl oride wit AlOX#PeS J%r &p’P .‘k%t?ec‘%n é@grﬁgr fct:omjmof1 ;I' O??% su%fﬁg%éep’lAl a3 o

SnCl 4, in anbitweydarttwoyMeoresting grénpese EplbRnowmto UBSE of shilbini e artiand swtqh c
ketone V-5. eofy) méaiug AP s & flel in Q51 rd%eéréﬁ@@v@@m@fs‘%ﬁﬁ@ﬁepé Pe&bdiive t O

ketone V-5 unhder acl dic conditions 10 exanpl e tp phosphoric
acid. React i Gmoups inyOgganis Sé{ﬁth&tiléfolwﬁsyb@etl@ael FeRYeRREd 1R ¥ rfls ollowing ol ate of

et hyl acefat mcmrggutﬁaéu,hescg@ﬁgenpt ed fromethyl acetate on exposure to an
appropriate amde base, for instance |ithiumdiisopropylamde (LDA) or '

| ithium bi s(trinethylsilyl)am de (Li HVDS), gives V-6. Frequently, THF
is the solvent of choice for an &chdhe Yeaction, although THF in the
presence of various additives, for instance 15 HVPA or TMEDA, is often
used. Reduction of V-6 to give V-7 can be acconplished by treat nent

of V-6 with triethylsilgne in the pr \i fl uoride etherate by

t he ge of O ghanop nt h. bCommun. 1988,
833). Any ol efini by- product s t hat el i MmnatTon of -the
al cohol are reduce rogenati on over appropriate catal yst,
for exanple palladiu tal on activated carbof (Pd,C), in an 20

appropri ate sol vent, subh as MeOH or EtOH. Al t@rnativel y, the reduction of

V-6 to give V-7 can bg_acconplished by hydrogenol ysis in the presence
of a mneral gghd such a @ Typi gbl y. thie on is catal yzed

by Pd/C, and is opfinyl |y Wongddctedd n acetic 3 Renovge of the
met hyl et her of V give V-8 can—be*accorrpt BBr 3 Tmafr i nert
sol vent, for exanple a2, or by reaction wi thethwaf@Hiol and AIC 3 in
an |nert sol venty pref @rably CH2C 2. O her udeful nethods for renoval

of a nethyl et arlt dvscribed in Greene, "Protective Goups in
Organi ¢ Synt heS|S/(pubI I shed by John Wl ey and Sons). V-8 is

subsequently converted to formula (1) conpounds follow ng the procedure
outlined in Sche Aci d aqdi ti salts of the

ndardf manrhé? i X

conmpounds ar eMB? abl e so vent from
t he parent conpou ochl
hydr obrom c, hydro sul furic, phosphori cetic, tr| fl uoroaceti c,
mal ei ¢, succinic or 5 st hanesul foni c. Cert ai g ogpounds form
inner salts or zwitterdons which may be accept able. Cationic salts
are prepared by treating the parent conpound with an excess of an
al kal i ne reagent a/hydr oxi de, carbonate or ®, containing
t he appropriat"ée vmth gn app b m ne. Cations
such as Li+, Na+, MyA+  ——aknd NH[ e i fic exanples
of cations present ( QR
- 18- RLschpfention al so provi des a\plys Eaceutl cal
conmposi ti on which conprises a 2 conpound accoro‘l"ng to formula (I) and a
phar maceut®i cal | y acceptable carrier. Accordi ngly, the conpounds of
formula (1) "?)’Pmatué@d(jdbf k@smﬂuﬁaﬁﬁmb‘ﬁrﬁ: ef) K®H, H,0, 1@?@]!{0@ oti,,
Phar maceuti cal conposi tions conpounds._ of for rrul d as
her el nbef or o RFEEEF! (el qalaycmaaomq%ceamgm TNBEK. B o RSP s
powders for OEty, CH3CBY] , PADYEOI{(EBBr9/CH ers may be reconst| tut ed
by addition of a sui ta Il uent or other pharmaceutically
acceptable carrier pri or to use. The liquid fornmulation may be a
buf f er ed, 15 sot oni ¢ Copungenially ayailable ZflnorbdampthexyacftophananglfVel) déactsevithsinar e
nor mal i sot 0NgiCohol, for exifd ie%ﬂe&(ﬂliHrtHe%eser?ée%?g&fpgr AP ORI Bastaber or
buf f ered sodi um or ammon acetate

instance K2CO3, to afford the diaryl ether V-2. On treatment with sulfur and an

appropriate primary or secondary amine, preferably morpholine, according to the general
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10 solution. Such formulation is especially suitable for parenteral

admi ni st r VPSA/1598t may al so be used for oral adm ni st PSE{USAS/LIH66
contained in a netered dose inhaler or nebulizer for insufflation. It
may be desir aihiediod Hafd (ﬁmqo'camwsmczs sﬁ)pWZMbeEﬂwtb(V-BﬁiD&laass&eﬂ atin,

hydr oxy cell se oly L ene um chl ori de
or sodium %(ﬁ ?ta‘glf'glcrffg&on % mamlgﬁg'th gbt m Shlyéurgbg ‘ité’%ounds may be
encapsul at ed conrabbrshmg:badmxplumm ¥ iyrreaction w1th aeralkablrmnaldwdmyudupui‘tz:hly or al
adni ni st at | Qon,That EREAHIAGRbIYSRRGE RIANL & \§e%l1§ fledfs, BlGH &l iprop, carriers

may be added t0 ’en e or sta | ze eco osition, or acilitate
prepar ati &n &farboxylic acidh¥B-4ds penyseiied tg the copespending arid rcblorld@:bmect@paw@mther

l'actose, cal @dm? SMdxhRA &léﬂl&ydéééiraﬁg td Endfiods RRll-known to tﬁwr&%ym @kgarate or
stearic acid,_ta F?‘ fc\%m a, agar or. gelatin., Liquid carriers 20

“ncl ude syr ureadustisat thesaeid splaride wiihian Spropre Bricrelirats catplvet, siehiep SCiaY

al so i ncl ude saCl ,m an 1ﬁ¢tsiomnedudhals ea@elfmtmi phovides kheagclg Retdde M-5.

t t t t t
Tonst €3 2L 7 S L 8 G o e B 0P
to about 10 g epanplewithgelypimsphoriFaeidp ReactineiVi-§ &l anpaidg) atype renoSorawich tmde
fol 1owng t Nenolare of eIMEGE! FEh cntMIhEHER B BRABLRGY oh BN g™ | |1 1D

m xi ng, granu Pati ng: conpressi ng, when mecessary
forms; or mi |apprpfiatequrida fasgnier instap¢eighingy dijsaprgpylamide %Bﬂhm lﬁthmapsul e forns.

When a |iqui d)ls‘%@i'i'rfcﬂﬁ}fsﬂyﬁarhig@ ﬁulHMl?S)Péle&aV 2t 'F?Ehu\%tu TR ib the s8)Ferdt OF SRoRle

a Syrup eli )i:l r, ﬁ&r‘g S Onr'% a&]%ﬁf 'II]S or non-aqueous_ suspensit on. Such a

i quid prn feaeiPnalihop Thing PEssEnFe 9f yariaus gdditives, fS’F nftapdeed jnto a
sof t gel asi n HMPA Wk TMEDA, is often used. Redactionaftvab tcﬁgi% NL‘B&dh&bElaéHbmphEIﬁd by
conmpou nds of tlIthn%n* (I)}\«? @R)Vlt,?lr%rl FEF%P? g?n t?le gf(‘:ecs)gb ﬁyfg a'ffi},lemi%etﬁﬁateﬁ% nt S such

as cocoa butt i or p

into a s upposgletmalynethod of Ofphanopoulos'ﬁhésmnpb‘im@s Caemanr.i1988] 833). einy odﬁfmxc

ant agoni sts Q. drhificiingak %ﬂﬁrbﬂ eﬁlﬁ'ﬁfaﬁt}? bf th@gﬁo%leére reduce%?‘.lzﬁ{/&f'l:; ehon dpr VEgting
pat ?

di seases wheréin the underlying @gy I's attributa I gand or cell
whi ch i nt er ach @PRiPRIIAtE (RIS HPrRvamplepalahwpmstal opeetivatedicarber (PG incan

conpoundspar expptsp;fmé sd‘l%t 36ch asMEOH bEBIOTE nAlt&Bat%ge&%G&uW&l\nﬁ hpgSe Of the

bone matri x I nstant conpounds, are usef ul
for the tr eaﬁfr’rz "%4% @@B%?/Wsl?ygmgﬁ%é?b'&r% Pff/?eBF‘H? inera} acid pichat HE

di sease, hypédiypwhity thireadtions datpipsed py PALT, and gstdpﬁmhpﬁtdiﬂﬁctw mdoaRdcidy bone

- 19 - Removal of éi‘??l @ﬁllers c(’f \bQQ(? givgi’SS ?z?,'nebe ac%?/rg% fsged wél? gho nlg %ﬁ b%?ti( eved

hor nrone defi ciency
to have util |S@lyerasfoamamplnﬁzclamrlbyamnggernh ethanethiol andX1Cl3ifi laa imeettsolvgntand
anti - met agt atp'ré?elﬁﬂ? @}ﬁle@h%sHﬁ?ﬁlHJhoaﬁo} Rndvi tafrﬁélﬁ)ggfn e are des 3nbed in

at her oscl eros %reste 0Si S, T IS adm ni stered
ei ther orall '8‘?"3 FUPRUXE ‘P“ypsf'bofgﬁ%‘cﬁé(f‘ﬁh%ﬂ% (Pyhlished by John Wilexanrd Sensh t hat

the concentr at-s Mubsfeqdemug codvesred foi foinand () SorhpYtindd follENRHG theH SeRlide @slined

ot her S\ gg_‘el nthat i on. The pharmaceutical conposition containing the
conmpound i s adnini 'St er ed : at an oral dose of between about 0. 1 to
about 50 ny/ kg i n Acidraditen selenefitet @nipoundshard prepared in amﬂd‘dtrﬁa(ﬁﬂerﬁlfl at he

pati ent. sfr efsgr anl %lJentq"chﬁ He pqggfaco%%xgd Q1 AL O 2, L O ab h%q%?%gnbugo

For acuté therapy, parenteral m ni's lon 1S pretert
i nfusi on of thydrobromic, hydspflnetis. sfusigs Rbesahotic.acetit, w:;th!eroaomcnmalnul sxsahlcrme or

a simlar fOFnEBﬁlaﬂ&duﬁBmW Cgha‘iﬁlbittﬁm:&npounds fo%%rﬁl-%%r %\bﬁﬁe%twh?éh_lrﬁ%f i y

al t hough an intra s% lus injection i s also use

the parenter éFceB@gE 1‘?"’%@ taswrepefedf.‘/tﬂ@amf PR cREPRYE Vﬁﬂ’eﬂ“@*%ﬁ of

bet ween an alkaline reagent, such as a hydroxide, carbonate or alkoxide, containing the appropriate
35 cation; or with an appropriate organic amine. Cations such as Li+, Nat, K+, Cat+, Mg+t

and NHy* are specific examples of cations present in pharmaceutically acceptable salts.
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0.1 and 20 ,gq/ he conpounds are adm nistered one to four Cq]?‘?ﬁ? at
a level to 95&550& eve a total daily dose of about 0.4 to abtg| gﬁbJs){

ng/ kg/ day. The precjse. | eve t he .conpounds are
adninistered is reatff S?V‘Efg't"&aﬁi’r’?é‘ﬂ"%ﬁ a(?H%"}aﬁﬂ‘f’F%éPS}‘p“m"“ WIigh FOTaRFiSER2 ¢ he
art by conpar icogipbivel debedibgkefoeinulaf(l)tahe a phmemiacduticdllyeaceaprabéendaridri on requi r ed
to have t i tion further
provi des a net oé%’g}%pﬁé eda pﬁ{’ftqgg)g goémglrao(s)lmay 5 usﬁ%{ggb aﬁgl‘\f%g“"e °E%ne | oss

whi ch conpri sausedigirient. ﬁ@mwgutwbmnp@emgns ofnhqﬁwmowds oémrbiulve(ﬂ) wepaged as

2s Bi sphosphorshaefREsErtedmay s Birilied By Voo 5 17 DA ORI R 71y apy
anti - est rogensPafe@Fefé&F’E‘i‘tl%SW‘ﬂ" Powdgsamay 'Zﬁfecqnﬁﬁlt§ted by addltlm@frﬁ suiablp didwentles” a

met hod of treajrgaRt mmﬂ@:uﬁcaﬁwWﬁﬂle‘%farriehbﬁoﬂt@\d%"t']!'h@ﬁ'lqaiacbﬁﬁhlanon may be a
ﬂ. the bone rotein, iproflavone, useful

anabol i ¢ agent, nor
in the pr event‘?“fﬁ’e‘gsls"m%ﬁc Y¢S sJutto 'gﬁsgmpleﬁ SP?%R?WQ%‘B‘SW{%"W&?%‘”‘W‘C
Addi ti onal | y, s'ratmssolumammmﬁrdﬁ%wxdese m wmhﬁﬂuﬂﬁefred soidida & AAgmbitM aciteW h

0t 0P SRR S A Ao B o B B SRR R
canpt ot hecin ahtralscrgfoc brab edmisgistriticasor contamed npohaead doserinlaldr ec acbudina for
9- am nocanpt Otlhﬁﬁﬂzﬁronaﬂqnﬂj lﬁ:tdegi L4 Eﬁ‘zﬁlérﬁﬁugﬁ gPé\cﬂWﬁylE%rpohdtoﬁéj %ela?r?

cisplatin, ormaplatin and’tetrap atl n,
ant i neopl ast i diydroxy celilass¢ a§“‘€<ﬂ?b’6§'r¥h’§° SHC?lh@a@aﬁ?btsedlh@@hhnénar ggium ass are

descri bed i n Uitate. Pat ent Nos 5,004, 758, 4,604, 463, 4,473,692,

4,545, 880 342 776,. 4.5 399, 276, EP Pate App |Icatl on

Publ i cati d AU e fobRangs B4 be mpsu‘a&d sabletedor PRRRAFed B m

1986, 2 &,mlﬂéiﬁBQr sydupi for artl @iimmstﬂatloh/EHhar&ﬁmu;all&%&ptaB& 5055 61‘ Il(}m [

al ., J.

| nt er nat i onal ;)?:ﬁgaddé%eoreg’ﬁame %{gﬁghzqu? I%oéié'rm orto facg’é?:t? P{?ﬁarl"‘mnz‘g
the entire di $h¢ @m!noélt@ﬂ §d¢d]caMﬁr$:im01u§e brerchyctosecealqiom atléae irydrefeptera alba,
The pl atﬂliﬁﬂ@%lﬁtﬁ@fegifa%r sRBrC AR IAX pebilr Badfal dhar bge bR 1ohi®ARLET the
name Pl atinol from - 20 -
Bri st ol W@r s- gl pde sy i, PEARRLRTL glive Qik saline apd watar. athesawier gy glsg pnciuden ar e

descri bed in WuSained re]eaEEi:h&BilalN@éh asZlyerl fdRostdathtédo ;be%'lﬁxstetaﬁ‘?e 8Rhé b
di scl osure of & ch_whi ef erence,

i S
In the nmethod OF $ AR D W“Ph?{t%?%‘b?%ﬂfrhvaﬁﬁo%ﬁ % ]iység{%t?ﬁ“ﬁ?"é‘taé?‘itﬁa
stepwi se 5  ongtorbpltykg pfaldosagnbnmaﬂ@haanz{cemmu;ﬁdpaainoﬁm@am:hzaie(fél)ovaﬁgithan
anti neopl asti r di;n und r exanpl e
cisplatin, Ca;coggé?xﬂgrrzﬁl H&gm ues C?f BPA:%E&JH}W&IG‘RQ n'gihn? tgg@au ﬁ%‘{) The
preferred 28ar rOBPTaSENg, vct@xwmg@r)s éq'fl taidetdorimst Pltmﬂ]@!mtlmlm argl ﬁllmg for ﬂmndm tol.
The dose SCheCEéla@ianipbshféﬁfoﬂJ\satWﬁEﬁm IfRR SR id Q8d Qﬁém”g{ﬁ?ﬁ dﬂ‘%%ﬁu éx&){?]etfé} si's

y

of from about Qut er square met er surtace

area per cour Y SR e?’Plﬁﬁ’f‘ggﬁ aq“Pﬂ‘Fsd%' BRraqusPus Fapessian Ak adlimdii at i on
conmpound may Herngilatim mayebetadministered directllyipie or ildchis.a s@ft%efahﬁ cXﬁSié' y

b f th
camt ot hegi.n anal og Bratd WARLEREn, WeBBaipoutis Sl pxoion Say Ao B Grebiney

t her apy géfer aYlF}yexém!ﬁnmw aSscowmttabglytce:@] telatin atywlytett3lie @lyrglsnid abldeody
surface area inwasupdsitélgy for about five consecutive days. Most
preferably, the course of therapy enployed 15 for topotecan is from about
1.0 to about 2.0 nyfiFEoBPOwsafessiibedhesein pisanigeenisiagl the viteehestin receptor, and g

consecutive datﬁsful 153 &Ea&fn@hhs}fasd hﬁersmuﬁes‘ﬁ,d@;fly;hgsﬁﬁmgy 1§ a{tﬁﬂﬁé’élceg) l?gtané &zt
once at about 0 .about ﬁu]‘gwent y-el g day interval

The phar n%geutl ca qmteﬁﬂs)so‘g’le‘} 'ih‘(’)ﬁxrl?ﬁ tig deqeBtof T HRNANGF- tﬂI‘FSBB‘?THPQ“I'?és wemsbilder of

the treatment of diseases wherem loss of the bone matrix creates pathology. Thus, the

instant compounds are useful for the treatment of ostoeporosis, hyperparathyroidism,

Paget’s disease, hypercalcemia of malignancy, osteolytic lesions produced by bone
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formula (1) and the antineoplastic agent in the same container, but
fornual ti onwo pe/tbsds er ent 20 containers is preferred. Wien IrtTusssanse are
- provided in solution form they can be contained in an

i nfusion/inj eﬁietagtas@)bsﬁ@mmfe t& IniHbBiBARBH Sr S5t HofthSrie! dafitieRtyO'Thi BorfipdudBEem
arrangenent . nveni enfl adm ni stration of fhe conmpound of

formula (1) aftis ipkntionare a]sgrli’f‘{“ﬁ’égb‘? have upility as gptitymor. gpti-angiogegic, (i f f er ent
times, a kit wstiipfiaypmitey,and entpmiesistatic agentsaarsl begisefulin the wanhaitofr, such as a

box, carton or i ndi vi dual bottles, bags, vials or other
cont ai ners eacﬁgrﬁgrgérﬂﬁpéa}}r(\i%?ﬁgts I ve anount of the corrpound of formula (1)

for parent&ral = The aqmwné isradmiinprered sithhs oeallylye garghtosally tathel patientfif ®ct i ve

amount of the I | as
descri bed abO\I/ﬂZ't Hﬁéég‘gtﬁ lcﬁl’flﬁt$ “éccg)g@e%g?rﬁpﬁ (ged m% 18 rs Ufgggﬁ%mﬁ@{ bﬂ‘g %s@ip%ﬁ ol

phar maceut i caluchdesfigatiop., Thepharmaceticshsompasition GP"‘P‘ﬁ@gé%ﬁ*@“&’@mdalF Administered

optional 'y as adh oralldgsydfibeiviesl aidutig3 to abisht 5@ﬂigﬂdgﬁ€ﬁ%aﬂﬁer%@ﬁs‘*§tér@%hfﬂﬁ:r
reconstitution. f}fﬁ var.i.ation.o

reconst it uti oS HHPR | SeRIUTH; %T %eéﬁbﬁbf)f}ﬁé’rﬁﬁk’ﬁ/%m%gc UdEO %f°e%¥’s§'% E’E for

cont ai ner 10 whiFohaco®nthdrapyc parerderal asimauiistratiopris prefetred.use intikédous imlisuﬂxrbf the
arrangement, 'i) ide in 5% d ds@ ﬁp\pit?rsc{r n%rrﬁﬁ %Qﬁnea&da stnnfiar%m(?#{%g w1 h sunabﬁe

~invention may De pack age separate
| yophi | i zed t 6¥dpipRis, igmog e{fe%ue,raltamzlmnavﬁrmculnr kplus 1mg¢®nomlmaus¢éﬂ 35

Wien bot h agen-‘yﬁlcaryetmrp%héﬁqidwa wal bl kbt 0109 tdMhbdul 800 AFRg; %@efﬁﬁﬂfy%&%@n' n an
I nfusion/inj eét [ %gza%g} -hfﬂr si nmul f aneous adm nistration or 1n"a tandem

arrangenent . @mPERds 2 AdmIRistersd opg iafgretimes)dajly ot alevel g0 an
i . V. i njedsablachiéveranptaldaily dbsesif @bbdbag to about 400 mg/kg/day. The precxse level and

- - I
21 methé)d bx thlclﬁ%ﬁie 0 dp%g@s acymmﬁ ere%l is gdagntl)gg%etr ;Iy%gg é‘ﬁgél%;n

agent in a secon

recei ve an i niskilled mbhﬁ alsb}t gopepaiing élctblqmd leyel ofitheiggeontoalie doneentratigrongiaired to
of formula (I }§e0deh tP¥sradp 1 nfusion of the antineoplastic agent.

The conpounds nay be tested in one of several biological assays to
determ ne the Té&d&@ﬂf‘?’hf%ﬁ REpVigasfBEine feR reating osteengmesised inhibitiesre a

gi ven pharoac fbbmgbs}saabhlﬂi‘ dompirises admmxsterxrlgfﬂfd 1§el d?nn ﬂ{ysiéhltcro%ﬁﬁﬁbﬁ‘a Bdrhgbund :
Sol i d- Phase [3 }Slbﬁ?( Q{Ztger E‘Hgﬁj e err q@ H{‘) ? ta or, human

pl at el et LppiR (08 3" ?{i? l?°ﬁ‘e PIPUE 35 HiSRRPSPRgPates thd-CaCl 2 and
1 % octyl gl uceléndednatgh domione refildcament thersgy, bti-éstrogehs parblaitorimginkaddibiakk 2, 1

mM Md 2, 1 mid Mty %)ré\migs a%etﬂgod?%qatmenwln%?oc%é?phﬁmsdf tf?iEI%VEJ& on@nqgr? di at el y

added to 96-wel | ELI'SA pl ates
wel | . 0.1 - 02pabplig agegt sichay fhe remmowerem‘owa W@‘lﬂvone‘rh@ﬁ;ilnathe@rwtmn

I ncubat ed 28V ebhb&Rlloss andlab idcreasébonk ifast.i me of the experinment, the wells
wer e washed once i A and, were incubated with 0 1 mL of 3.5%

Wi
bovi ne serum al bumﬁ‘l’ditW“T]het@%‘ﬁﬁe“i‘Sn Proyifes élmefft?fd of inhibiting tpmengrewyEhigh ur e
Fol | owi ng i ncubxapmsenaddnenswahg Stepweis€ordia [phy ida tombination GRFMIpER of ferafk1a@s hed

DVEO to gi ve & SRttt apent  Compapds of IR i B SR 1 ndi g
buffer (15 mvViopotesansjginofegan amd&;ammo@nmtmm and plafifuBa@badindtion complexedl MhCl 2,
1 mM MIa 3p t Qual af bﬁ?hﬂrp%ﬂﬁéﬁl’ﬂﬁ a?:@@éiﬁﬁfaﬁﬁ‘tajrgae]‘?fm 0%"[)1?(; sTof Mt n-g Lgsego! ution

is 20 then dilute o the required final npoun nt ra ari ous
concentr at i on&8fs: °mP°‘"tﬂ§ I°§H\§I°éHP‘8H’F§§d‘ﬁ?1§$ §1 ai%‘@MCTJbeﬂngﬂVPa%rI%OSad ded

to the wells i5/004,75§)4i60846% 4,47)6HDUETASIBRO0 4,342,776, 4,513,138, 4,399,276, EP Patent
Application Publication Nos . 0 418 099 and 0 088 642, Wani, et al., J. Med. Chem., 1986,
29,2358, Wani, et al., J. Med. Chem., 1980, 23,554, Wani, et al., J. Med. Chem., 1987, 30,
35 1774, and Nitta, et al., Proc. 14th International Congr. Chemotherapy., 1985, Anticancer
Section 1, 28, the entire disclosure of each which is hereby incorporated by reference. The

platinum coordination complex, cisplatin, is available under the name Platinol® from
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the addition of 5.0 nM of [3H]-SK&F-107260 (65 - 86 G/ nmol)
The pl at esWRH8 55%cubated for 1 hr at roomtenperature. Foll é’CT/léS98/l9466

i ncubation the wel |l s were aspirated conpletely and washed once wth
0.2 nL of i ceBustoldMysu-PaibipCorgorgtion; Usefil f ?mtuba!\%t fOfFéelﬁ%ﬁre desrgibpbivdbtor s
wer e sol ubi | i gedh Wok. BﬁZmemdlf 310,95 (B8 etivd disBRsure of each &hidh is hereby

[ 3H] - SK&F- 107260 wa rmned by liquid scintillation counting with the
addi tion of 3'“Fﬁfp?iét§€ig F8%n a Beckman LS Liquid Scintillation Counter,
with 40% ef flnahemet)hod bbinbipting frargorg@ronethrghicif cdx@rﬂse&ﬂ&ﬁnﬁ@ﬁi%ﬂemse
determned in _t.he sfently
| ess t han 1%%}'fmpl6fséﬁa g:?nal?]:maco ou%dBM‘o?ﬁﬁﬁéé%ﬁg{?aﬁn?o onc %}?rg%l on of
t he ant agoni splatirm mrmmatIOEO%HPmdt fegexaimple3tigplaingFanite adadistopgd using slow

det erm ned by; i ch was
cetermned o m?rﬁtt%tg lﬂﬁatm erﬁwaﬁ% 1993&.’)&1’0{52&%1?9(@(3?2@% %dlagat.?% ch was

of the ant agompaaitel. VH@C@Eﬁ %b?d&teé?fthe platinug-¢aoFdipatign componddpay-Re oithe gsisr ] =
I Clerr]/ (1 + bfskshh abdﬂﬂﬂcﬁaﬂeulaﬂm éN@ tﬁr& Jﬂ@teﬁ@ﬁ‘gﬁhﬁ) 6ﬂ$dd9 @urface area@Bitcoubse

di ssoci atlon constant ﬁ{, [ Hh (SK&,; r.es ectlv‘?Wy
Conpoundsl®f  PHEeappeoL tafusions afpe ut“H‘Pt F‘Eﬁ’{i‘at}?‘t o1 oa BPF\H\‘-’HQP’E%”%F
107260 in timed Weekbyo athe watkly treatmange maj be bapaite@sevetabtimbo Uffsifg 001

m conol ar.
Conpounds  of ‘t:chm%ouflﬁ"] ?/fe tﬁ% camrPtothem imalogtclas§ in Ga ?arent?ral aanmstratloB ihg gc\)/urileoof bo

resorption  therapy gergsallagmplayadhisdrom about Oid taaztiout 3H10. (bmatm?a@f lwgy syrfacharen o n of

bone for mati Oper f34/d} aBSut FiNE cHlisbeutive days! Mﬁ?ﬁr&i@fbb@s ﬁ@éoﬁh‘sc? 6f @eagy i lgfed528
587, which may also be perforned using teoclasts 1n p ace of

rat osteol} aste topgigan ‘Hé’ oBARPRICk- Bt aP%F %‘%’E“g/r% def|body é‘é‘&i}CF Beed PeR/daydgor ablgnski

et al., Cell sfianebnbltuevd dlys BEr8fRiablySthe codsse G&h&ﬂpy is repeated alMR8d Shé at 85u0h h
muscle cell m rat i on or hunan aortic snooth muscl e

cell's were us&d® E?"]taﬁyap%tf'ig%d%%tewaﬁ nonitored in a Transwel |l cell
cul ture chanber bymsphtagmxepMaycmﬂmsn@hmayMomﬂaawd whh béth thepmmeeumf of8 um

(Costar). Thef(lrﬂl\&ﬁ L}Igsaﬂﬁ g@gﬁuﬁgog\a/g& %Eﬁt 1? the'¥me g&ﬁ:&lﬁ% %ﬁtgg}nﬁia}tfog %gﬁijefbnt

Cells were s enent e OVl ne serum
al bumi n a0 a containerg t§rm,fquathﬁm beth agests aremproyidediip golyeen formy theyeps bger e

pretreated W tbhdif&t in @R HPHinRELOoN system‘f@félﬂuﬁarﬁgﬁk%mxﬁxﬁtrdtfbﬂ%r {rof tartddnfi N at
20[err] C. The solvent alone was used as control. 0.2 of the cell

suspensi on vvaé"iﬂgét?&‘&f in the upper conpartment of the chanber The | ower 15

conpart nment .cont ai rwedcdavﬁumamﬁmwx&smm mmnwommuta(m%mm ne ser um

al bum n. nl nCLi tc oer}“V\ﬁ esa?nre or%q“feoréjt tat B%t Le g cO 5

95% ai r / 5% COB™"SPP EARF™ A At (B5i°0N. S PHES G r'ﬁpé‘?’gtge aé‘é‘lgtes on
t he upper 2% ur terdaingf swhesszcvct earrtow@r ethpecrmmr bydigidnal|bettles, bags, yaisaquiothgr The

filter was t h%&’lt;lhé‘? Wctl@%%@bﬂﬁgc%ﬁﬁtﬁn&g?/ fo O?fﬁglf?ltﬁ'r teral

M gration was maasure counti.n nunber at had
mgrated to tH@“‘Z‘Gﬁ‘m“?’bWe‘FeS%'theF‘ aweo#ndtan@ffwtw@érmam 9§ yheantiasaplasti¢ agegt fone

stai ned cel | s pufefilrai Sfhine@ition, ai?sQleEl:nbed abovE OB hMWEILah Yokl 1Br BkAMSpl, [BBth
absorbance at ar at hyroj dectonm zed rat, del

Each experi neﬁ?%ﬂ“a‘é"t"fiﬁﬂ agenisdp §?9§‘¥at5? aptagneIs Rl the IS O—BNSH FBY 8 rats

(250- 400g3Bdodyyophilized plugs, and containers of solutions for reconstitution. A variation of this is to
include the solution for reconstitution and the lyophilized plug in two chambers of a single
container, which can be caused to admix prior to use. With such an arrangement, the
antineoplastic agent and the compound of this invention may be packaged separately, as in
two containers, or lyophilized together as a powder and provided in a single container.

35 When both agents are provided in solution form, they can be contained in an
infusion/injection system for simultaneous administration or in a tandem arrangement. For

example, the compound of formula (I) may be in an i.v. injectable form, or infusion bag
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25 weight). The rats are thyroparathyroi dectom zed (by the vendor,
Taconi ¢ Faws99/idsagays prior to use. Al rats receive aPCIPISBAMEHL
dose of thyroxine every 3 days. On receipt of the rats, circulating

i oni zed cal cijkeh gVRiss, afaegm@wqhedmmowaaic@g&hmsecaﬁaeﬁlf@ioﬁlbxg.ami%sdch has
been Wi t hdr awn b§ tail veni gunct Ltl)rﬁ’él ntqQ heparinized tubes. ts are
incl uded if thiSieBnp paEntean resslye an inital bpiustypenjgetgniop infusienof thecampgunddel
634 cal ci um péf fermmilay@efollowed bylanZnfubfoh of thaahtitiedplabtic dgedtt ed 30 with an

i ndwel i ng venous d ar ' het.er for.the del.ivery of test material
and for bl ood ﬁescé’%’ﬁ%ﬁ%dé%ﬁaggb%g%ﬁd\}%Pr)'/ef Offﬁ‘éer?lg’t“go%‘rzaéxfsﬁ%srfc’gﬁtfmblﬁe ©di et
of cal ci urh f r @gcentretipreefdotippund; whach iagquired to have a Basephanmpaddlogial effest.ar e
neasured and each rat is adnministered either control vehicle or hunman

parat hyroi d hormone 1-34 peptide (hPTHL -34, dose 1.25 ug/kg/h in _saline/0.
1% bovi ne ser‘!\’?ibmo““‘a?rﬁﬂ‘??ﬁ'ﬁ,b“@%em Ca) or a nmixture of hPTHL -34 and

t etsL {rat erial saiawawﬁmwl -TOV260 BIIES 0 1@%.— Hinbi® placenidl ¢ hirkhén yx};&&%% |
cat heter usin rnal. Syri unp.. . The cem c, respopse of eac
Fat s measur QP TS By buAd: Gameining 4 mif G2 pit [£RBREoROY 6 6. 5
hours. 10 diluted with buffer T containing 1 mM CaClp, 1 mM MnClp, 1 mM Mg@3 (buffer A) and
Human ost eocl rption .and .adhesj.on a . Pi.t resorption
and adhesi on g@%%;‘g‘ﬁﬁa\}’é’ BEdR™ g'\'?lg oHEsd 5’%‘%’%@%&?&?@8&@?&%@ New ¥4 or mal
human ost eocl ¥¥} & OdemLetiwell- ol 082eeof asPowas addsd pas wells Tay platesacredevel oped
for the RE@dLESIBRInCH 408! RPGE ‘aﬁ'fe dRttle eY(PJ: X, tﬁé’ whiSGre G308 GRle

5 oped as a higher t

m cr oscopy. As,sa%/ 2 was devel ] hroughput 'screen in
whi ch col | agefith Pufffrdnnd wereinguhsted withyQ-hgl of 3.5% pexies ssrimoplpumingn thesswe ed by

conpet i t vis ELuBr for 1 hr at rooS&Aeraturel FollGvih @ SR bR HRGHM1Is Wefd RFARY)
Aliquots of human %steé)clﬁ%s(ﬁ oma- derbéglgl‘ cel | suspensions are renoved from
liquid 10 commlery and washad Gyjee withp: Puffirdt-y at 37[err]C and washed xI
in RPM - 1640 nedi Gompgunds were dissoleghini0dBIaNSONo £ilODmivistdek BblaGor tvhich
4[err] C). i | oy 1 ed. W rin

anti - HLA- DR a‘ﬁ?sl %@%dr{?ﬂ‘eﬂr#ﬂﬁlﬁgbmph%m%gq E{@pﬂl f\lg)Rm m@@n&@?@ﬁ?@%%
suspensi on_i smMMabte &mM deQp) taiadigalneripeundgrdeentration of 10/l dTHis sduientd v .
15 20Themgpbihiedtb theveqliRd fihal éMTIpBurﬁQOQCARR%ﬁén; 'onpéﬁngﬁﬁ tion’s of
centrifugation mns at 4[err]C) and the cells are

10Q0 . rp 5 .and
then transfer '1“@?(5’3’("'8 agtagqnisty (0004 5 %ﬂ M peve; addeskrothpgwells in triplicates, fllowad hper of
rrﬁn(r)ﬂr;ucl ear cté hﬁit@drﬁofﬂSMbﬁL%ﬂ-SK&Bmohﬁpr(@S//% (Nﬁﬂb:@ll)er coulnjti)ng g
chanber. Suf fi ci,ent _nagnetic, beads (5 nononuc ce ,. coate
W goat ant i - mouB W wit HEhay RERTF ol REHARTRYSOLpEng WhiFREGH FEom
their stock bwtlslveramgiragedcaupléetelyand wathedfonce with 0.2 mlf sfdedcobdbliffamA(ihlai S
washes a t 10X j I ' . R di I S L ed
by b T 21 P e PR T ER BNV S onif RO LRt BB e
The beads ar eb9¥ns EdIviESF- OE260 ayap getammtdiy ligyidusingillation counting Moight thel f or 30

m ns on additioh €3 miReady SHRH$h BBcKnfanTISGduii SERMURRdn)Couhter, with 0%  The
bead- coat ed ce%él.s ar and the remai ning cell

|mm.|&’iéed nya magnet | mal | S
(ost eocl ast - rf ﬁe‘fclya&"f‘fﬂ??' ‘are H‘é@gﬁtfgdsg‘%{:do?azsgt“@ﬁ dpterinethin therresereefe
t ube. 2 uM SK&F-107260 and was consistently less than 1% of total radioligand input. The
30  ICsQ (concentration of the antagonist to inhibit 50% binding of [3H]—SK&F-107260) was
determined by a nonlinear, least squares curve-fitting routine, which was modified from the
LUNDON-2 program. The Kj (dissociation constant of the antagonist) was calculated
according to the equation: Kj =IC50/(1 + L/Kq), where L and K4 were the concentration
and the dissociation constant of [3H]-SK&F-107260, respectively.
35 Compounds of the present invention inhibit vitronectin binding fo SK&F 107260 in

the concentration range of about 2.5 to about 0.001 micomolar.
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Fresh mediumis added to the bead-coated cells to dislodge an tra
ost eocl ast YO 99715508 This wash process is repeated x10 The %

- cells are di-scarded. The vi abl e osteocl asts are enuner at ed in a

counting chanber, GeMAYPNAs efghisdnventiomeye also testedifordapiraanddn pixg bpne respeption | s.

A | arge-bore ﬁllasmmmdardqh arldndfoP@ahRhg RihRBior & USSFbrhicHdslch as the pit L he
sanple to the,_ chapber

i
it b denes FmaUR St isclgsu e 338 S8 it o R okt s B o Lo

(the nunber oébstevslastoir pladesf ra oseddlasts] gnd thé) Bvarectomized rat thidBél, deScribeddy )

suppl errentsed Wr&ﬂkxlego/ f@eltlﬂ lan& ater #@1 qpr ;. 659f| Iter of sodium 35

bi car bonat’e. ’sispénsi on (per conpound
treatnment) are decanted |nto 1 5m centrifuge tubes. The ceIIs are

pel leted by C@Qécmafr‘dﬂn%“h%uscle cell mlgll:ﬁtlon assay appr opr i at . compound tr eat ment

are added (di | ut edR@fcprzl;eman aortlc smoqﬁh/mupplfhfélsmmcrédﬂ‘mwell migeasion wab uded ar e

appropriate Vebhitdr&d ﬁqmrmkvsn céll Ak dh¥Riber by usangla ﬁb‘mtaf haté ehibrahk R;}(‘anect in
|

LS/C 1) Ot e e A (anePolthe Rater strfsel CELPEFen 1o cpgredivih visenespballs ar e
: i ncubatreduspenddd [neDMBM Eumple&&ntedmith 0.2% bovile SéfumallbusiMAkSa Of t he

[ ti es in a
Sﬁd " ncubat e Breriidh 3175 38 <587 bR mi e ers e fert Pt ot 4
quadr upl i cat evarious Concqm'@tlsﬂSlfele@ minat A%h thej solventalarieaveg @sedods comtroh PBMI, 10
m /7 well in 8¢ the c‘.’@ll slusﬂéhﬁ&?‘)las placed in the%ﬁ?ertcpﬁrgar%éﬁ%gthegf@ng T owgll" um

cont ai ni ng the conpound treat ment o sanpl es
are incub dc%PagEFétr@]’@"F@JP 620 HBQM?M SUPPlememEiia’rltlr(b?‘@ hoemﬁs¢ramtalbam1m

phosphat ase (HdfRtoR wasesigdeout ei7ecti Xrﬁatﬁ?o@ﬁﬂerefd?r%%ez«h}@%@oz{148?24 hr. Afer
osteocl ast |ine s contajnin he attached

ost eocl ast s a}néq%ﬂé'h &F TR rﬁ'ﬁ@é"ﬁ'ﬁ&ﬁ%mlg‘e upper §pFgcg of the dilter wereaﬁaowqd%wemk 2%
gl ut eral dehydﬂ:ra(plm‘g (rh2 Klltsodasithencied diy mathapol fad stainBd With 10% Giem#a stain. 1hey are

d f t TRAP, buf fe
3700 \(Ngsge?rg} R T R P T U A TR Al o S
and lomwgesiriate of toe Dierior by bl axtrectingfthestaippd-tells Sjith 10gndcaiicaciy 10 mvi

sodi um tart I 8foflowed by detérminin lﬁ@%s@‘lﬁaﬂ&azﬁ@@ﬁﬁ ' n cold water the slices are
imersed.in cold acetate bu% pH 6. 2) contalnlng I g/ m

fast red garnet and incubated at 40C for 4 m nut es. Excess
buffer is asp’l‘hﬁbﬁﬁhat}w}dndb&t&nfdedeesmaaa air dried following a wash in
wat er . he TRAP Slt Lve 0 i ck red/. purple

b
precipitate) are e]rilztlfrlr'ee i B?IE%HB group consists ‘%%'%ﬁﬁﬁtf"i“'é‘? éprﬁﬂ?r _Hgh {At3e0-4PQg body
t hen renofed Wweight).t Flee ratg rafiabrrowamj’lmcﬂemMZeé (tpythe vendor, Tac@idFariis) 'Dﬂays pHor to

Pi't vol umes agg Q‘ﬁtr% %c@i%g d&Qm&Jﬂ%o !»aﬁee e\;ee llall‘y'\s/2 b%vrg&xpt % t%e rats,
3t} R

M Cr oscope. 3/ usi n
: circulating i 1omze calcium ]eve are measured in whole blood immediately after it has been

withdrawn by tail venipuncture into heparinized tubes. Rats are included if the ionized Ca level
(measured with a Ciba-Corning model 634 calcium pH analyzer) is <1.2 mM/L. Each rat is fitted

30  with an indwelling venous and arterial catheter for the delivery of test material and for blood
sampling respectively. The rats are then put on a diet of calcium-free chow and deionized water.
Baseline Ca levels are measured and each rat is administered either control vehicle or human
parathyroid hormone 1-34 peptide (hPTH1-34, dose 1.25 ug/kg/h in saline/0.1% bovine serum
albumin, Bachem, Ca) or a mixture of hPTH1-34 and test material, by continuous intravenous

35  infusion via the venous catheter using an external syringe pump. The calcemic response of each

rat is measured at two-hourly intervals during the infusion period of 6-8 hours.
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The human osteocl asts are enriched and prepared for conpound screening as
30 descr waesbrissost he initial 9 steps of Assay 1. For claritpCTiusesesss eps
are repeated herei nbel ow. Al'i quots of human osteocl ast oma- deri ved
cel | SUSpens'ﬁma@f)ﬁeJcmpilbﬂﬁhd hdhtsién ass n' tr ogen strorage, warned
rapidly at 37[err]C and d x1 in RPM 1610 medi

centrifugation (1o‘t;¥rﬁrﬁrpt5>nmn§§d'§€'°aﬁ§m*eye been devel"ﬂ‘?@ h%ﬁ?‘lﬂ‘ﬁq‘%edé‘é'ﬁg rat ed

and repl aced prhil hilthah BReclists dbfivdd Bidnpéstdoblastymb Ifiesiueadissay 1 was deévelspadifot: 3 i n

' zp)l\(/l e;j ]':L ?gguge +§agaltsm:£m%ntso 6ED %as? tvglumes blg;[e?gonfocal mlcroscopy %ssay% waasnfi o5

The cel | s 5ar edewcisgedcs x Bighert throoghpat seRivh il §Hioh talldgemfagrimntesi¢ased dugimgi on
(1000 the cells are then transferred
to a sterile i?r?qw{&)cgrﬁme?%rﬁby%g’é&m 2208

rrfuge-t The nunber of nononucl ear
cells are enunerated in an inproved Neubauer counting chanber. 5
Sufficient mﬂiiﬁxsh%ﬂﬂs%r@ﬂfomm&‘éﬁéoﬁgf cell), coated with goat
anti - nouse 1gG G eat are renmoved fromtheir

stock bottle %nd mm@&q P'aa'SO%*ﬁocmtoma-denved ce ﬁ@gﬁpsr%aa@ﬁ?rmﬁdé%gm
away the fgoxic xazogiﬁ smsxegeewaﬁedvrealdlyihwqmﬂidumsm X 16ARPRI-1640 medium WY,

i mmobilizing the ga%? 8 ﬁ%rmagget an%o¢s replaced with fresh nmedi um

The beads are rﬁeﬂté 1o ULPPUPIR? PS4 E Phe suspension is incubated for 30°
mns on 10 e | ceThehalgu smepisitaiand sephdced ovith menjine atti-ALA-DR antitiddg then

bead- coat ed cel r HERL. el I
(osteocl ast-ri ciﬁ‘fe?algjtflnon airdéj'6 gglgntg Pgﬁsm%qgg’%%%tedggﬁrq}hcen? fauge

t ube. Fr e'§ﬁe‘i’r€f§‘illl§m1¥s added to the bead-coated cells to disl odge any

trapped ogt eofl astppe cells are washe]ﬂk%x%%ﬂ RPML 6649 fbﬁ’o»ﬁe‘ﬁﬁﬁ%ﬁﬁﬁfﬁg&u& 106
bead-coated cells gre di i abl'e oste€oc| asts are

enunerated in aPfo Ht‘i‘srf"éigﬁ)aar?gé}i‘e °°ﬁ§i“ﬁ§hef’lt@8?f%‘§@épﬁSte“]e 15 ml cegirifegsitubee t o
| abel |ive cel |'Bhe vinibar gfendofitcladt 5408 af¥nBmplatedtin &n MBHF6RU Nelbdet cduau ed to
add theﬁ SAl |l e to the chanber. The osteoclasts are | et ed
by centrifugation 3Ad the densi ty adjusted to the appr opr| ate
nunber in EVEM nedbufficigntimeagneticdeadsdf / oohemeleasdtel), icsatedhwitla pbat afiti-orou@dgG
tunor to ggunor )(Dyﬁmp@ire%ms&eﬂywameﬂ19\/edfﬁ&mheﬁ% ofck &Y Qﬁ%ﬂ%& intd S/nJu o " of

sodi um bi car bona t rast
desri bed above freshmediyn (ihls Wﬁ@eﬁwdbﬁ%waﬁ?@emsgéﬁ@e) die medmmmrqmveé to

obtai n an | { erty imnisbil2itlg théiseddded @Wailet and is Bﬁ&c&ﬁ&ﬁ@ﬁkﬁ%edﬁfﬁpar ations are

prei ncubated for 3 tes at e t est und
doses) or control sghe“g Sarﬁ'ﬁ‘@&?dévr‘% ﬂét’h %'?te‘g%"sB‘ﬂ’ts’(?“b%\?F'f?étegg%%%ﬂ“s g’bne

slices in well sicefTha séspensizinlis tmixed frequently. culture plate and are

i ncubat e orpa f b .sI-ic S are
washed i ﬁzsfsl X chaﬁgﬁei&(%? g‘\’/\ﬁ%nq’eg osplﬁg‘% gﬁl%&l fq’f" SaapnsLan nﬁ‘?he r%%gmmg c& iPBS)
remove non- adhelogtpgclasetichsfracsing) ase decaptedhintea ﬂcrﬂedomcmtlfuse tbea 48 wel |
plate 30 o CONERiHVndurh i€ SFRTROMEAL Ote FQNE foocils':iodje any tragpaf obtbGIHR.

culture plate |_§ .then incubated for, 48 hours at_ 37[e
his wash process is repeated x10. The bead-coated cells are discarded.

to

. The viable osteoclasts are enumerated in a counting chamber, using fluorescein
30 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
appropriate number in EMEM medium (the number of osteoclasts is variable from
tumor to tumor), supplemented with 10% fetal calf serum and 1.7g/liter of sodium

35 bicarbonate.
. 3ml aliquots of the cell suspension (per compound treatment) are decanted into

15ml centrifuge tubes. The cells are pelleted by centrifugation.
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The supern g om each wel| are aspirated into individual are
@552;}% ’lgpgése/l@%

screened i etitive ELISA that detects the c-tel opept| type

col | agen whi-ch 5@! e%%ed durjing the resorption process. This is
a comercial |y avaf? ?ﬁ‘ipé“bEL 0 aPPmP"aFGQF‘BS‘I‘PéittW‘m‘Eéﬁ'ﬁéFi%d (@uted ©I% ai ns
a rabbit anti bog it hﬁlEI\ﬂM@lld‘dhma)l Akoﬁl&ﬁ:ﬂie& ki dpbro@ﬁa@*vehxcle controls,afposiiveaci d

car boxy- ter m nalove] Qe FeRAR et e Mbnocle iR BE M, S

results are 100 ug/ml) and an isotype control (IgG diluted to 100 ug/ml). The samplé&tare

expressed sas %Iln %htalf’ﬁcc}{)rﬁ(?ﬁlmspt' on conpared to a vehicle control.
Human ost eocl ast esl on assa The human osteocl asts are
enri ched and prepa? énl ﬂtﬁ“"@@ﬁﬁ’@l‘fﬁ’éﬁ age peeeed orjo sigrileglentingctiessiihed8atstipdate n t he

inital 9 steps Qi‘dn%%sauda:wﬁerfoﬂi Rukd, Eacﬁ:h’eﬁﬁﬁerﬁﬁseéa&eaéﬁnf Gﬂﬁ—@lflﬁﬁ
her ei nbel ow. ,geots of human osteocl ast gna-deri v ce Sus en5| ons

are removed ftom|F s are washed in,§ix Fhaoges fpvagp dBs (1041 r'*rﬂ’ﬁ“ il Pvel]

37[err]C and V\Iaﬁheﬁbm@acbﬁllmwjrﬁ&ﬁhrﬁe&ltﬂmn@%e compound tréaféntiof Bhdol ON
(1000r pm m ns s aspirated and

repl aced W th NP eé%hﬁtsa%%ﬁarﬁﬁlcgﬁ?tf%ﬁtdﬁgﬁﬁ%‘n hotrs diluted 1:3 in

RPM -1 640 nmedi um The suspension is incubated for 30 mns on ice and

m xed fr equenﬂerze reszstant-gbtg (ﬁg%hgtaﬁ{ 15y RW?’? preogeﬁgw&egzve% a9|n r celf @}'

foll owed by centrifugatio %nd the
cells are then ?Sfeé’ﬁ@f‘é{’lle%&f)to a sterile 15 m centrifuge tube. 15 The
nunber of mononucl ¢grd bdﬁ@kilc?es%&aﬁﬂﬂﬂ%%@@d'o@m@@as’t@é eM&Rd He afe COuUNting
chanber . W‘le{? i ci ent g c beads (5 ./ .nononucl| ear ce coat ed

wi th goatlant i g splis and fixed in 2% W’de}@-d%ﬁf' ORI rodiygy Facedylatebfond &wing. r om

their stock bettl eTbsychrepdham @dshedirﬂwﬁefﬁnd&f'e incubated for 4 iftukes %@Rﬁmbﬁffa' a®

washes away t he iV The

by i mmobi | i zi ng tE ( %"é%m(lj"r{’% Eh&gg\r@t hﬁ?‘?é'aﬁesd’sf%lﬁfcg MW&'&TB "H&o‘?"ﬂm
The beads are niniked with{25tMgitetd b\éfeafpdﬂﬁ)acwu&pmgsmlisedmmamhateed for 30
mns on . i ?&lowTé%@Hs?ﬂﬁ @%B%tér%he@hé&daré {nﬁﬂ%{%&lh ¥old. acetate buE1 g (0 1

bead-coated cells are | on a
(ost eocl &4 - ri cMs> PR romMgining d mogiwh fastigd Bﬁ?@t aadschbattcbatslﬁcrﬂ)r 4:e1ntl-lt€|8f uge

tube. 25 . Efd’e@sﬂ*hfﬁ?ﬁ'abﬂﬁa’te% added shébsta%lp@r?éa 6RAiRE a GRLH B wfer,

di sl odge any trapp s wash _proceSs is repeated x1

hi's
0. The bead- cbat ed“f‘tgee-f?‘éIg B?sét“ﬁ’i %Fa?lﬂﬁﬂ(bmk “"d/ PyrRls PrGcititate) arcapmerated Y ar e

enuner at ed i n abright-fitidmijcrobaph efid are ien gerfibwed FRSCHE Burface of the deti®gt ate to

| abel Iive cel Is%chhA ar ge- bore di sposable plastic pasteur pipet is used to
add qe to the chanber. 30 The osteocl asts are
pel | et ed By ctent ri Pug@vmwad@emec@smthenyifdpAllsseeﬂc {I0M2 H¥ confocal

appropri ate nunggfostéheEMEM nedi um (t he nunber of osteoclasts is variable
from tumor to tunor), supplenmented with 10%fetal calf serum and
1.7g/liter of sodium bi car bonat e. Ost eocl ast oma- deri ved

ost eocl ast s aAsapL ¢asig dieEEIBAVdalloeynpound (4 doses) or

The human osteoclasts are enriched and prepared for compound screening as
30 described in the initial 9 steps of Assay 1. For clarity, these steps are repeated hereinbelow.
. Aliquots of human osteoclastoma-derived cell suspensions are removed from liquid °
nitrogen strorage, warmed rapidly at 37°C and washed x1 in RPMI-1640 medium by
centrifugation (1000rpm, 5 mins at 4°C).
. The medium is aspirated and replaced with murine anti-HLA-DR antibody then

35 diluted 1:3 in RPMI-1640 medium. The suspension is incubated for 30 mins on ice and
mixed frequently.
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35 controls at 37[err]C for 30 m nutes. The cells are then seeded
ont o ost eopambdy/issepat ed slides (human or rat osteopontin, PCT/US98/19466
2.5ug/ M) and incubated for 2 hours at 37C

- 27 - e The dé'ﬁﬂarédﬁaﬁ{egﬂﬁ wﬁﬁ'cbl%l@'m f@@?&ﬁﬁrc@)ﬁy‘é@xﬁhf id@odt | des
vigorously in phosghate fered saline and t cel Is remai ni ng on

the slides are PMxefpspt 42 agd the ehs areﬁ%etrag&f%éltagf@%rlé ralcentrifugetuhe.

tartrate-resi stpnuabetof pimsnitiapcdls areBMtherad in an improved de@bdueveuntxiger f or
cells of this p en$type (see steps 15 -17), and are enunerated by 5

light microscopy®™ffe results are expressed as %i nhibition of adhesion
conpared tio ae . Sufficient exirignétic beadst($ Hinononuclear ogl), koatethweish goat Ambmpuse IgG

Cells and Cell ju EK293
cells) were obt neldéf‘era tOIFIn ]A(\‘I}(%) fr(f rem?‘gg%&%%%@l%%%e@ g“(\}é’lf_'e
grown in Earl' sff¢$h mediam @Ehis washpgpawaydbi 'GW@EMEMCSSW&UVC) rhel medingos remaveshg

Earl's salts, 10MnfuedoRlziddQid BBISG! 4 ¥Bhgntt Qs RpRBINGiuRREkh IRedRERI Ci 1 11 n-
St ept onyci n. ki nzg??ucts and Tr%ntsfectllgég * A 3.2 kb

EcoRI - Kpnl f rhgrren?h“ot?ea‘fsr?ée mixed ith the fsils andiihe §‘SE°“&1°R15‘ iggrbated fpr0 'F‘l“&@'?rent
15 of tie [erfc}a'hsuﬁypmstonweme{edns@femﬂ into the EcoRl - EcoRV cloni.ng-
sites of the p \gj&lch contains a CW,

| .
promot er and a G41 ecbe?la%ﬁ?aé%jl cglléﬂ? ﬁ'glfmlﬂbze% on'a m‘fﬁ"ﬁ dePPINE S For
st abl e expr essi @EsteodBt-rich DacGiok)kehe @@aBntekbintcsa snmle 5@ rd céntifupatubé.or med -

h 3 C
Pul st -(Honb ey, ot Tafimbdifh S aife 8o veds B Plon ERXySUREY Lol olPhcheffTn®
cel I's/plate). AFhigwashgpropess i W@%?‘bﬂ@hﬁf’é&iﬁ@rﬁ?@@ cellg\arg d§9§3§¢<bnent ed with 450
[err] g/ myfenetici "Dhe(%@osﬂ&fa% fre ehdRhteBia co@ﬁﬁrﬁﬁqﬁabeﬂv@ng ﬂuorescex;[he

he col oni es” were e
AL £ BN ST DR R SR
transfected CGHthampletothechamber To determ ne whet her the HEK 293

transfectants, expr Tie oesgeoglgs% éélPeFe%g}g tn?u(’gatﬁ?n a&?l'?%o erxghrh%mcgeglghg}h\ger €

I rmobi | i zed on gl ass mcros
acetone for 2 mmrmlaqemgmbtremﬁbﬁm meélum(dlealumbdmf@dteo@ms fvargablecipati vi t y

Wi th 230630 @ - yimor (BAMAGH %ﬁﬂleﬁ&ﬁéﬁ%ﬂygﬁﬂ?&h fehif sdr@h Taf:&‘?ﬂ b bt &%M ex was

denonstrated usj ng a standard I ndi rect 1 munofl uoré&scence net hod.
30 Cell Adhesbhie#b®atedi es

In contrast to the method desribed above in Assay 1, the compounds are screened at
4 doses to obtain an IC, as outlined below:

° The osteoclast preparations are preincubated for 30 minutes at 37°C with test
25 compound (4 doses) or controls. '
. They are then seeded onto bovine cortical bone slices in wells of a 48-well tissue

culture plate and are incubated for a further 2 hours at 37°C.
. The bone slices are washed in six changes of warm phosphate buffered saline

(PBS), to remove non-adherent cells, and are then returned to wells of a 48 well plate

30 containing fresh compound or controls.
. The tissue culture plate is then incubated for 48 hours at 37°C.
. The supernatants from each well are aspirated into individual tubes and are

screened in a competitive ELISA that detects the c-telopeptide of type I collagen which
is released during the resorption process. This is a commercially available ELISA

35 (Osteometer, Denmark) that contains a rabbit antibody that specifically reacts with an 8-
amino acid sequence (Glu-Lys-Ala-His- Asp-Gly-Gly-Arg) that is present in the
carboxy-terminal telopeptide of the al-chain of type I collagen. The results are
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Com ng 96-wel |- EL]l SA pl ates were precoated overnight at 4[err]C with 0,1 nL
of . h%#"ﬁsbsr onectin (0.2 [err]g/nL in RPM nedi um. At‘lqwsgtsf%“of

t he experinment, the plates . wer e washed once with RPM nmedi um and

bl ocked with 3.s3pepshas % ipdpRitiongfireserption compared to a nehigle constoln t enper at ur e.
Transfected 293 cells were resuspended in RPM nedi um

-28 - S e ted with 20 nmM Hepes, pH 7.4 and 0.1% BSA at a
density of 0.%“'?3'16%8%5{%%'@“5” 0.1 nL of cell suspension was added to

each wel | and i ncultethuthah ostedcldsts agd endich&d anH Grepartdificcompound¥cRAig @s OF

absence of. vayious,[.err i.sts..,Fol l.owi ng i.ncybation, 0.025 m. of a
10% f or maPde ! S%Fbuotvle %)nnt?'lg%ﬁggé.]%?psv%?sﬁﬂdle °égl&r‘{}hgle§eeﬁt7p§ afdEReatedy o at
room5 tenperebelosv.f or 10 mn. The plates were washed 3 tinmes with 0.2 niL
of RPM nediym . | e ith 0.1 n.of..0.5%
t ol ui di ne bl ue f_orAlé%B%Jrﬁhgrpgl?%g{%?%m&gtdgﬁﬁ%ﬁ%ﬁ ﬁﬁ%gh@"gg\égs}eg‘toé?d:\ﬁ%g quid
removed by ext dHESPB SiRrags. WgrmdirApidlyiab AT Yeahdveashed x ITindRPMI-1640mhediuai be bl ue

i ncor porat ed i nfeftrififdatién Tyggorgﬂnys ffinsiy 469 addition of 0.1 nL of 50% et hanol
| . adhesi on was quantitated at_an_optical density

cont ai ni 50 mv :

of 600 nglu%on ‘a loHﬁlerﬂ‘ 'R jsiaspirated-and replacgd with-myrine apti-Hlafi-DRaptibodyrthen
Sterling, VA). diluted 1:3 in RAME620 asedivng Mht sipeskidids AeBAted for 30 mins on ice andN€
vitronectin recrﬁig&ffr c{gglrni was purified from human pl acenta. Receptor
preparation was di i ‘th 50 MM Tris-HCO, pH'7.5, 100 M NaCl, 1 niM
CaCl2, 1 M 15  NFtElclls are wibhot @2 Hithizofd RRMB) 64irfdllowesi byroenwlifagacibly (1800led t o

96-wvel | ELI SA %ﬁt §§1ir%tatt Qoé) and the cem %rg?];eg\éﬁmferrgdg%;a%ée%ﬂi Fgrrnl &nguéﬁe tll’.lEan eWaS

added per. well. The at es ‘were 1 ncubated overni

tinme of tlRe expdeingoher of mpsonysigascellsare spumhwattdam aeimprovedNeubaier fowmtiog wer e

i ncubat ed with Bashbddl Of 3.5% bovine serumalbumn in the sane buffer for 1

hr at room t erature.. FoI({Ronm' ng i ncubation the wells were aslpi rat ed
g

g . .
conpl etely and wa 1enmagnesys beads;(p fy mgnonugleag gefl), cpatpd with goat anti-mouse IgGn g
[ 3H] - SK&F- 10(7 g GDyna(rebt Nécky/NE}p aa)kemwzd(’;if?iﬁtlﬁﬁﬁﬁﬁﬁbll&t?& iaﬁ’c]pﬁlflféﬁi ihkg 'Sg’mdfﬁd
ant agoni sts . = [- wer e ead t the we ol | owe| Yy t he
addition of 5. 6%%%&94@,{ lv%%‘ﬁﬁ Sy g ¥ 15731 pregryatyie), The medpm is sertyat e
for 1 hr 28t rodmimewhidizmguhebeadinin omaggt and is replacediwith fresh hédhumel | s wer e
aspirated conpl et etns papd MAsRed WARGE M1t &&hgsgh?ngfgp'igﬂag&l

e(glegi%? l%uf}“er A
inawll-to-well _fashion., The receptors were 't zed Wt PR of
% SDS andce fhe Hspsagiop Hpixekkrquentte60 was det er ni ned by |i qui d

scintillati om courthengadidatedicBits are immoBifeidl dn m&tneBmdlthRADMingadefs I N
Beckman LS 680g l[i lJi d.%&i n%.i |l at‘ion unter, w ﬁt)h 40%, efficiency.
Nonspeci fic bi 8%??3 agrighdpjcueR gk deganspdynipasterile &0 ml ferifuge fabe- presence of 2
PM SK&F- 2672680 andFreshsnedloms isstident tb yhel tead-codudcell®acndislodieaby traghiealobgdists.
input. The 1C5 ' the  ant agoni st to i.nhibit 50%

bi ndi ng of [BFH%%%@P%@%8&&\%&&O%heage]e?%?%alt%dgctfnmreéhsﬁgﬂ? ‘near, | east
squar es curve-fit tihaiablsastenelastyire ehumgratedrindi doueting chambedesing fluorescéiDON- 2
program The Kdidceta@SeaballiveRelfOATh30bof i | c%_\k s GalaGuL gt ed
according to Ch{%gﬁg and Pruiofe equa'?i O?]: kﬁgi&b%@%g?%& p}-%@{'f&%gﬁ?fﬁ
where L and Kd "cPEPte{g the chambergncent ration and the di ssociation const ant

of (3H] - 3B&F+ 107218 osteaspacird pedleiéd by 2entrifugation and the density adjusted to the
appropriate number in EMEM medium (the number of osteoclasts is variable from

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

bicarbonate.

. Osteoclastoma-derived osteoclasts are preincubated with compound (4 doses) or
35 controls at 37°C for 30 minutes.

. The cells are then seeded onto osteopontin-coated slides (human or rat osteopontin,
2.5ug/ml) and incubated for 2 hours at 37°C.
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-29 - | nhi bition of RGD nedi at ed

GPl | b- Illa‘pg g,il%gs Purification of GPllb-11la PCT/US98/19486
units of outdated, washed human platelets (obtained fromRed Cross) were 5

| yzed by gentle StifLri i 9 | I 4V 4, 140
mirad . 9 i Loets Wt i 89 SR e Oidl bttt pnfiphafe 01y o
1 00, 000g for 1 birfferedsaling gud thecpeHsmemaining onghe didqeafe\ﬁrasd almgttpm to a5 n
lentil lectin Seph?ﬁ@é&oﬂﬁst?%gme& E)rYartrLt@l?és)stant acid phdspRAAte (TRARY, gd wi th 20
mM Tris-HJ , pH 7 100 NaCl 1% oct yl' gl ucosi de
(buffer A). Aft eqleczwhmﬁr#eifsa'fqﬂaﬁfthtswéewnsme\ﬁ&gs %ﬂHéGHWPﬁﬂwefﬁ‘Ed B¥l d 10
buffer A #Fhe | ﬂgntlnﬂcxba:‘opy IRtk rédaltd Bre kekprasse@ss B linHiitombft ddh&didn’ @¥npéred to a

cont ai ni ng 10% %rose Al procedures were performed at 4[err]C.
The GPIlb-11la ?5%’(’ F@¥°has >95% pure as shown by SDS pol yacryl ani de
gel el ectroph@ekdidbesion Assay | ncor poration of GPIlb-Illa in Liposomes. 15

A m xture of 9!}? ine (70% and phosphati dyl choline (30% (Avanti
Pol ar Li pi ds) EJgwer ri etht%th he walls of a glass tube under a stream of

nitrogen. Purified Human em@abllupkidhé}ace“?-?Hé!dzyj géilsf Wer obtaftdl frﬁﬂln&ﬁ% ration of

0.5 mg/ mL_and m xed w t phol I p In a protein

hol d
ot 2185 (Chcalpe NateRLd S0y Collsahe oks SbLFinimal csEnenl seseiBn N o

bath soni cat oOmefiam dontiining BafiG shlks10% EetiidBvinb edtufl] P ehfeshiay 85d % Penitifing 20
12, 000- 14, 000 .ol ecul ar wei ght” cutof f di al ysis tubing agai nst a 1000-fold

excess of 50 SEPOMYERN Tris HCl, pH 7.4, 100 M Nad, 2 mM CaCl2 (with 2 -
changes). The I cont ai ni ng Iiposorres wee centrifuged at
12, 000g for rr%t}hl}g{asn d?rgé ec‘é‘ﬁn ed in the dialysis buffer at a final

protein Concent rat 'A0312 Rb E@dmrlgiﬁ! ffﬁérﬁérﬁ'oéh%%unﬁ&ﬁd hi QQ%%?&!\P%ﬁg‘a ent

stored at -70C unb needed (@ itive Bindin
The bi ndi g t 8F #RE3 FIRYPL WEEsdRsertediop tBe Ee IES°‘FYI°!§’P"\&§§63&§§WIE9’C°&W
iRg_;l}i { ect . (Ayaraeel, llbpmﬁwmbmebrm:xsrmm rbkﬁbtegax{d?uhﬂml%lé&Ectmg éﬁgcelﬁlﬁy an
e liga assa n a we
filtr )altlto i on gl Eﬁ’ tﬂ@i‘@ﬁ’b‘?‘& F(’fvft?rh Feés‘@b%B\gﬁitﬂgé\kgégsgls B Jedrouppsformet ng
0. 22 um hydr opmhI%&Bﬂmms@ﬁagﬂ%dsaacﬂ'hlebummsmgmmeee PulecrqHemsiby etal, Wwith

0.2 nL of 10 [1 EM )]a% ﬁﬁate;a% ¥6d’rﬁhﬂ§m§ﬂ%}9{§5 ffAf‘rE? 48 by msﬁhe ngfqu%c%{x?n)

room

concent r agP oné"aﬁ)f“PH}W&b‘é‘F ih 450 “g/mB@PZ‘ati@b( § Swifnte, @@tﬁflf . Betbesde| MB).i n
quadr upl i cat e:Tht il wekehaid@ind®f sRSiARM IR ule the colome%%pe 14! enéﬁgh@o bé nal

concentration of 4.5 nM followed by the addition of 1 [err]Qg of

purified 35 2pF elet GPIIb- IIIa contai ning |iposomes. The mxtures wer e
i ncubat ed for% Q al RO 1 o lysi g}r’?er t%ﬁ f)l(fThe GPl I b-111a-bound _
[ 3H] - SK&F- 107 (o patr 4 sepef?i (A1 nd by filtration using a

MTlipore filtrati 14 d@éﬂb&@ ngethgr%elﬁé\EQQ? Xat)@@e%gn{g%xl\#egsgd {h(e:%ltI(':O(I)‘llec in buf f er _

25  receptor, the cells were immobilized on glass microscope slides by centrifugation, fixed in
acetone for 2 min at room temperature and air dried. Specific reactivity with 23C6, a
monoclonal antibody specific for the ay3 complex was demonstrated using a standard

indirect immunofluorescence method.

30  Cell Adhesion Studies

Corning 96-well ELISA plates were precoated overnight at 4°C with 0.1 mL of
human vitronectin (0.2 pg/mL in RPMI medium). At the time of the experiment, the plates
were washed once with RPMI medium and blocked with 3.5% BSA in RPMI medium for 1

hr at room temperature. Transfected 293 cells were resuspended in RPMI medium,
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-30 - wo od1ssos (2 times, each 0.2 ni). Bound radioactivi pgT/Uss®igaseg on

the filters was counted in 1 5 nm Ready Sol ve (Beckman I nstrunents,

S6800) i ﬁ%kaeg%e?. V88 e 0, B b R AR, 2 densy U 0L 1ANRONL,

pr esence of 2.1pNL 9ﬁ¢#@$@$‘waﬁdﬁmaﬁhﬂdm ‘E‘E}i"?é‘iegtf‘grithf;?‘ PESsIttAan 0. 14%

?L the f %@s%}{ce B%Séafzeebf Vdrioks aglwgeﬂadg@nistae FoRGWihg Sncubition (R0Z5 rﬁDbﬂ% 5 are
erreano uadruplicate term Conpetition

bi ndi ng dat a %f@“%ﬁ%ﬂhi//‘i"eﬂl%‘?"a{’}hﬁﬂﬂv é’gfje‘i @Qé‘ﬁe et wrrdixed Ao t t i ng

procedur es ThdmSperddire @6t 10meiH mﬁeplhdaewass;&méd3dihaesammagomlsmskmmeanmr ation

of the ni st ich inhi SK&E- 107260
by 50% at eq lﬂ“ﬁthﬁ%? nt c% wemﬁ%@"‘?&w’spi "?q‘é? Q%@ 13‘ uEqr di %F‘l em
di ssoci at i on wempesdtamt E¢désy staih wak enmvedipeitatsivieasshing with deionizehwaheltg and

Pr usof f equa oI me}ﬁhl{e mc!o%)%téc% m,!:({ Jégl blay\%?{?g b tﬂesadzh?lg gf’@ ’g/»ﬁﬂ, 5@8%)(3}18{01 [ 3'(:] B

SK&F- 107260 use
di ssoci ati on contammgé@n@M&Iﬁl &¢ll P@!@FDSN&FQH@FBM ahan epticakdepsity ¢fij0ggm on a

det er m nqg bang‘bﬁIeFPﬁ{eC}eaﬁi@ Tehék Multiskan MC, SterlingP 0 &§.er red conpounds of this
invention have an affinity for the vitronectin receptor 15 relative.to the

fibrinogen receptor of greater than 10:1. Mst preferred conpounds have a,
rati o of act |%|,awme%axm1ngmyloo 1. The efficacy of

t he conpounds of f n
ant i neopl asti c age n}\j%one%m)ragetpgorr% g%‘ﬁésﬁu%?wgever ﬁ%Praﬁargg?{aeﬁ A% e mouse
t unor nodel s.préfaratioees ﬂjlut& wila§®emM TosHCh p(bD’Zlﬁ 798 nav iNaK’], GaﬁM)(IaCli drmM

details Olf t r}\ﬁr?% DR II§I§C12 (bufﬁer A) and was ?f}hﬁilﬁé? TR0 YEY '\&ﬁ FL9SA g)’é(te‘il 0.1

i ntended i'n no 0 I nventi on, are
provided to im R?St”P]ét%l QSMPB“V%R@S&H@WEWF%JW%‘%W% iggubateg gvernight at

i nvention. Mapy, At e time P ekFiinfentiie wdlR webdishYd aRR¥ifbuffePAtah@8reski | | ed
'n the art. 2igcubatecl 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 washed twice
20  with 0.2 ml buffer A. .

In a [3H]-SK&F-107260 competition assay, various concentrations of unlabeled
antagonists (0.001-100 uM) were added to the wells, followed by the addition of 5.0 nM of
[3H]-SK&F-107260. The plates were incubated for 1 hr at room temperature. Following
incubation the wells were aspirated completely and washed once with 0.2 ml of ice cold

25  buffer A in a well-to-well fashion. The receptors were solubilized with 0.1 ml of 1% SDS
and the bound [?H]-SK&F-107260 was determined by liquid scintillation counting with the
addition of 3 ml Ready Safe in a Beckman LS 6800 Liquid Scintillation Counter, with 40%
efficiency. Nonspecific binding of [3H}-SK&F-107260 was determined in the presence of 2
uM SK&F-107260 and was consistently less than 1% of total radioligand input. The ICsg

30 (concentration of the antagonist to inhibit 50% binding of [H]-SK&F-107260) was
determined by a nonlinear, least squares curve-fitting routine, which was modified from the
LUNDON-2 program. The K; (dissociation constant of the antagonist) was calculated
according to Cheng and Prusoff equation: K; = ICs¢/ (1 + L/Kq), where L and Kq were the
concentration and the dissociation constant of [3H]-SK&F-107260, respectively.

35
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General WP 99/15508 Prot on nucl ear rragnetlc resonance ([eﬁsﬁ“ﬁmﬁ)
spectra were recorded at either 250 MHz. Chem cal shifts are
reported in parts per mi| [ahibitiopaf RGD- lae@weﬂémlb T3 abinding i nt er nal
standard tetranethylsilane (TM5). Abbreviations for NVR data are as

fol | ows: s=si ngl et %adoubl et, t=triplet, g=quartet, nmemultiplet,
dd=doubl et ofPuﬂ'S‘ﬁ‘BPét"gG Hp-L8bubl et of triplets, app=apparent,

br=broad. J indi Cﬂ&&nfthﬁdﬁfvﬁed%kéﬂ@nﬁﬁ@&te&ﬂi (obRaiRd fidth Redl axess)wblfertz
rr eut.eri oc or of or |

and 1 Seoplae Pt et oY TR AP T FITY (rarO Ak Der

recorded in tmdrGadlsai4d0 for 2 h. Thrmdag: vasncenkrifngedezo $0Q, (DQngsforaIrle Tbmpe;rmiamn

i nverse wave %%@fed%vag %@5 Ec] Q 5 m%&ﬁil fe@t%ﬁeﬁ:ﬁarx\ﬁm% olumn &E)? t ed using

electrospray I oni zat1 on Seés were

performed ei tveaquilibeaped ygth 29mMylriodi: pH 24 ITIM(NP@J %@Magacﬂnd Whi t ehouse,

NJ. Melting lQiyiglRQkiat foutfef £). tﬁf‘t’e‘%@ hQEEuﬁatmomE§olmﬂ\(ﬁ§ WAl W@ SIG%IDEoId
appar at us,_ and ar e uncorr ect ed. nperatures are reported in

degrees GO sibypbter Andhs leetip- gfqlr}eé QP@TIHGW%?FHWE wittybutfer Acontaining 10% deggpseq
F- 254 thi n I aﬂ]@prob&d&’r’d@&ve\fﬂeﬂbﬂﬁdﬂdt 4. THRIGPTIbYR lobGilted Rt %%Ehﬁé as Bwh 1 ash

and ta e carried out on E. Merck Kieselgel 60
(230- 400 mas @%?0 n?amlgeﬂgle%“m PN¥¥-cal and preparative HPLC were

carried out on Rainin or Beckman 20 chromat ographs. CODS refers to an

oct adecyl si | v t hr omat ogr aphi ¢ support. 5
[err] Apex- Cﬂg Cgﬁ%h%gltdé?glgqg%% a 8&%]% g’ﬁém derivatized silica gel

chromat og¥¥aphic A mlxtwwéahftspmylp@ma( ang phgsahatidylicholine £30%) (Apafter r | |
made by J OneSPcﬁ}'L%mJ) %Fe&i?i%bl to thé Whil€8rQMBlass tube unc@?h A Pof n‘l@@e%rﬁ@d' S an
ODS chr omat og (l: sup antd S a registered trademar k of YI\/C Co.
Ltd., Kyoto, é%h a éf°r1 ‘?alc%{’cﬁﬁ'lagﬂ’b?f 4> mgm)y andamixedwith the

di vi nyI benzer;m)ospmﬁpimmmahjpao@hmwmo ahti3 (e: w';L TROnbinge ds tdsapendrak of
Ham | ton Co. nd somcate%alng’bat%%omga?or f% rlfuI N 1‘},2 mailxtfgre 5}1%eﬂ61uéld ﬁ%g‘%@gﬁtﬁ{?i"&

aci d- washed aa atomaceous si i
Manvi | | e 20or pl2,000ehP80 molesilar vadght cutoff dialysis tubing aggirsty4 1000-fold excess of 50

10, 11-di h I t hyl
(116, 11" o) TEr s, B B M B I RLAREe pReSPAL B S ")

et hyl (+)- 3contayying)lippsomes wee centrifuged at 1 O()Og for 15 min and resuspended in the dialysis
- di hydr o- 3- ( ttuiffet stQIfRAEERHSHh@40h @K ¥ppr&dimate emgm, thensdsehenigne- 1

g ?(2362 Zt E/Et ho%?‘ifﬁ‘g%z@cg tﬁB?%g‘? ?gf:(r)]r gl ngto | V\;)I ] Ztoﬁaﬁgl A\%/as pr epar ed
accordi nggx o WO 95/ 32710. 6- Met hoxy-1-i ndanone was prepared by the
met hod of Houkgg;n@e%gvé—yﬂaﬁg tJéPIIbC-)fIﬂa Chem 1970, 35, 647).

The binding to the fibrinogen receptor (GPIIb-IIIa) was assayed by an indirect
competitive binding method using [3H]-S_K&F-107260 as an RGD-type ligand. The
binding assay was performed in a 96-well filtration plate assembly (Millipore Corporation,

30  Bedford, MA) using 0.22 um hydrophilic durapore membranes. The wells were precoated
with 0.2 mL of 10 pg/mL polylysine (Sigma Chemical Co., St. Louis, MO.) at room
temperature for 1 h to block nonspecific binding. Various concentrations of unlabeled
benzazepines were added to the wells in quadruplicate. [3H]-SK&F-107260 was applied to
each well at a final concentration of 4.5 nM, followed by the addition of 1 pg of the purified

35 platelet GPIIb-IIla-containing liposomes. The mixtures were incubated for 1 h at room
temperature. The GPIIb-IIIa-bound [3H]-SK&F-107260 was seperated from the unbound
by filtration using a Millipore filtration manifold, followed by wéshing with ice-cold buffer
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Preparation of 2-[(3-hydroxy- | -propyl)am nol pyridi ne- N oxi de 5 a)

2-[ (13- Hydr OX-YP](m?Js oY a)‘}'.“?ﬂLrjthWd Hhx'a tN’ tg)‘énga‘?mng g t{ne ﬁlt]ers waséo&gtéq W rl% al.

2-chl oropyri di ne- N-oxi de_ hydroch or|
1- propanol ( 1Ready §plve CBeEkWE‘I' InstrurRentiodl “%"@2 @A ©. 2Bagkma) Lmtﬁﬁm@rllanmryl

al cohol (100 @bunter (Modcl‘N:SSde&hﬁmmS)eﬁﬁfehé&X N(ﬁlfsﬁﬁfﬁc%n(ﬁﬁ% wﬁ%lgertegﬁxﬂf[ég 'u?fgtﬁ;’)"s:

cooled, diluted w t suct i on

i nsol ubl e mat @F%eafes %ﬁ?ﬁﬁ%@ﬁ?&)ﬁ%m cnsigrentiyylessrhan @4 d% oEHer at ed
from tol uene fofal l‘aaﬁjdan&y)a&dlddomlﬂlshmpl& | ARG datg @bintsAFOINB 2@k dinglidie

MeOH CHO 3) g%_ve tE? tsitle conpound (15.62 g, 93% as a yellow solid: TLC
(20% "Rf 0.48; [err] HNWR (250, CDClerr]) [err] 8.07 (dd,
J = 6.6, 1 2 Hz, 1Ceinpetifiof binding data were analyied—by a Honlifiear leasB&yuares cxilrvd-bnt,tmﬁ 64

é ng :] ; 50 (%Ecegl E%’I‘h% rggd\odq:rékg%es nlészfl 86"{6?&&109 o}_‘&he VB ( ES)

me 169 (M 1#ntagopistiwhich inhibits specific {f:dmg of [3H] SK&F-107260 by 50% at equilibrium).

Preparati 0 2The IC50 is refate8 l&ﬁihﬁghlﬁl_ﬁ%xﬁfm disdocRebY 961199&)& (Kii) of the antagonist based on
i

- propyl yam noj-4.nitr ri 20
2- Chl or 0- 4- ni g:B 8%" R&Bﬁ‘i‘aﬂgn Ki'= 1CS0M1+L/Ka), A’h§'€9llu‘ts ithsrropeengatien of {IBIE1
(30 nmL) and fSK&FgOFOGisédbift thd dompatitiviediiiing assay (4 SmMIMVFEK@Ls (BEdikRdcidtion .

?r?rlortel) Opnoioﬁc%qﬁ@§8?ﬁ{]3%t%€)l%$§eq' é‘gggisé' ?ﬁ‘iﬁf%?‘&‘%g&éﬁ%&‘{aé% '&?Ysgoc for 1

hr, then 25 was Ewmfsined coropdimdsefdhip investibndnaveoar affinifybfb tig)vitrdieerin esptdron
m xture k [ S 0 bat h, and
E0% NaO—IW\P;\ﬁs lgc%légfo Sth\A?;}llnoFen rgyu\f?(& ogglteatef' t'ﬂgrpl(yv? Nfogttﬂr&grr. ! comvyagnzgs&ay%%t od
and dried to @Hoef acHuity ok Ef%at‘%f&?ﬂd@ﬂd (5. 88 g, 37 % as a pal e yel | ow
solid: [err]H NVR (400 WHz, CDC[err]3) [err] 8.42 - 8.37 (m 2 H), 8.06
-8.04 (m 1 H). ,g %&r}’

2- ( 3- Hydr oxy- 1- pr OFyAicAsY Abe sompeundssf foumula(Iheleng ¢rdn combination with an
According to srieeqplastiesgenemay beRieepmingd usig Seve@keaRplafabls hicusH dufBr models.

2-chl or o- n ri r. t | oro r|d|ne N- oxi de
hydr ochl oérbl- deS°°‘f1 $- Ht%lﬁéwo éosler%d%ﬁ]r?g Ra5.653 é\’%sf%‘%’?%ﬁ ﬁgg‘eﬁesm 15 ow powder
followi ng silica gel chromatography (1:9 MeOH CH2A 2).

;«iz r {sg gl i fﬁ/li I|—|§m The U RaBleb nhidk F1owHl A BRYPintdSwdy'th Lifhi SRIBIPDSk B (ES)

invention, but are provided to illustrate how to make and use the compounds of this

invention. Many other embodiments will be readily apparent to those skilled in the art.
25
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Preparat i OW%P9'§55P%3 hydr oxy- | - propyl)am nol - 4- net hyl pyri di ﬁgﬁ@élfﬁgg 5
a) 2-Chl oro--4-net hyl pyri di ne Sodiumnitrite (13.88 g, 200

mol e) was added siowly at O[err]C t oEXAMPLES on of 2- _

am no-4-picoline (15.0 g, 139 mwvle) in conc. HA (200 nm.). The reaction

m xture was allowed to warmto RT_and was stirred for 16 hr, then was
poured onto ice (500 g). The pH \A&%ﬂ-éaéj usted to 8.0 with conc. NHACOH,
and the m xture was extracted with ether (3 x 300 10 m.). The conbi ned

ether laygs were ﬁﬁa (1S g dorkl 110 ) ek SR Blokadfif e o3 11 e

200 L Dryin oncentratil etit oun g,
( 58% ) ZOF& (ghey@qa] iftsarg repwgd(xggrtsrgeémllgqn &) ngnfiqlq; om the b)

2- Chl or 0- 4- nPh&YdaDMﬁddéidﬂ@trd}heﬂMsﬂﬁnJgﬂ{ Chlbgrrebﬂﬁorfk?for?)l\ilg;k gig?aaé% é\s el dir e of L
0

2-chl -4-net h

(7605 g, o1 Uoal ersanhie, ool Srgpenee momloplen aiblet b ooty Srdgeitor 3

hr. The ofrteiplets) app—arppremr r=b0ad. claadiesles thONMR Hﬁigelﬁgfs&m?thiit ms.;r_adime]g and

h i t ot avap. r i zati o rom

B R e i A A

(7.16 g, 51 %Da@Das m;deetescrmthhnol\ﬂn(rﬁ&) R’y spei%w@*e(rMondaﬂ@ tranishrission N
2-[ ( 3- Hyd w

) e oS! e ar 6o BEAoh e porida HEhIMSCR bl teiy Zﬂgm I8

nol e), 3- ani %ﬂﬁ%ﬁwmeleetsose@y@is)@@ Fmp@;atloamhmamlmt a@lysmrml e)

intert- 25 p@fﬁ&e&éx&mﬁ]hoﬁs@(&r Quikitatine TE A oREiet B!, W‘hltfeﬁ’&usé-qwh "Mel'Emga
reaction xture was dilute CH2Cl.2 (200 g and filtered

the filtrhte DRIUS ¥ERITSEEPRA 8°’B?f ‘P?éferr‘B‘fIH%W‘"t apparatugand age pngoprected. | Alh from
CH2dl 2/ Et 20 gemperhaineestaietrbmoried indegreds Csidsl Analté@PiliesGé QMnHCBNMerck Slh&D| I d

ng ( EIL.SCI)-/B IVEO—&Q—A%? ?é % lzgrfr ﬁ}ite%é/_'er’e\l %@g%gr(tgi’n liyeﬁjzl{ro%\a%%r &: rlicﬁ ﬂx?sgl aég

Hz, 1 H), 3. 78ayity, chnemsatqgrmy wzretdprried onfffond®) Merck Kidsdiged 661£230200)mes). 829:a( S 3
H, 1.82 - 1. é@ Aﬂly&aﬂnd pMﬁal(aE@ HPLE w3t afrld ofid ofr Rainin or Beckman

20  chromatographs. ODS refers to an octadecylsilyl derivatized silica gel chromatographic

support. 5 u Apex-ODS indicates an octadecylsilyl derivatized silica gel chromatographic
support having a nominal particle size of 5 p, 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-

25  divinylbenzene) chromatographic support, and is a registered trademark of Hamilton Co.,
Reno, Nevada. Celite® is a filter aid composed of acid-washed diatomaceous silica, and is
a registered trademark of Manville Corp., Denver, Colorado.

Ethyl (+)-10,11-dihydro-3-methoxy-5H-dibenzo[a,dJcycloheptene- 10-acetate, ethyl
(+)-10,11-dihydro-3-hydroxy-5H-dibenzo[a,dJcycloheptene-10-acetate, and ethyl (+)-

30 10,11-dihydro-3-(trifluoromethanesulfonyloxy)-5H-dibenzo[a,d]cycloheptene-10-acetate
were prepared according to WO 9701540-A1. 2-[2-(4-Methoxybenzylamino)pyridin-6-
yllethanol was prepared according to WO 95/32710. 6-Methoxy-1-indanone was prepared
by the method of House and Hudson (J. Org. Chem. 1970, 35, 647).
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- 34- | Pr e ppe-pius8m 9466
Prepar at i owoo%gllgsofrret hyl am no) - 2- pyri dyl et hanol 5 a)

2- (tert-Butoxycarbonyl am no) - 6- pi col i pe . A sol ution of

2- am no- 6- pi col i ne (21.63 g, 200 mml%?’%e‘i -tert-butyl di car bonat e

(52.38 g, 240 mmle) in CHZCI 2 (200 m_) was concentrated on the rotavap at
50[err] C, ang the.res ‘ . ) otate on the rotavap at
50[ er r] C undefeP3Eeei 0 ; 9Nt&& ion was diluted with
hexanes (400 ni) and filtered thr ough sili ca gel 10 (hexanes foll owed by
20% Et QAcLthe f Reoxidd | € conpound (41.84 g,
quanti tatléve;éflgga HV&Q%?EHP?(%%NI{?@?#?V\%IDE Eleo radual Ia/ solidified on standing:
[err]H NVMR (250 A mixtupief 2-cldoropyriding-Nioxide zdr(oahlma e{(18.633, i} maje)§-aminogg -
7.65 (M 2 HyprBra38 ﬁﬁaniﬁzh&e aHéo 42 g, 0.5 mol@), 4% fefr-andy1 lcohol (FO hS) 9
H: M5 (ES) mrpégplss( M + yKe 5& & & army

)
2-[(tert-But M@%‘%ﬁﬁ%‘ﬁeﬁﬁ?{ %{llr;g n'(g‘f %C‘b‘?"c"éﬁslcﬂ%le‘? diluted with CHaCly (300 meales, j
mneral oil, agdfti6n ﬁﬁ&edmbxﬁavemlmhiﬁdeﬂms pnfetfilmas w@tlednc&ﬁirh&l’daahd . mn

o oo bbb RO S LS Bk (3 )

at 15[ err] C (Mea@H/CHillPrgabathhitle compound‘ GS.02 s 83%xds at)&ﬂpwe salidirBLC (& t 0 35C.

When gas evol c . at and’
the reaction Mé‘bﬁmﬁ&e%% dﬁl(ilrrMﬁ &@Bk&@iﬁ%(@@ﬁr_ é)'fl‘hllné'2 igg’rslkﬁgel I ggt

m xture was pddk 2d0oRS8 (nceHMEG(dbd =A.). 1dride. dH)r 4@ e6.60imhl ). 239(Br 51300
m). The OF IR RI36 - BaPeMS2 WS 17 sWasivach, 2P LRIt 420 (2
X 75 mL) .and }ér?ﬁgbggﬁdn 2 m.) . Qy ng?(wgsozt glndq?oﬁfge(ﬁ?irg% 1\(l)yrglt(l eft a
yel | ow oi 15 wiéh was chromat ographed on silica gel (7%

Et OAc/ hexanes). The title conmpound (13.01 g, 78% was obtained as a 25
faintly yellowoil: [err]H NWR (250 Wz art onZ’S) [err] 7.51 (app t, 1 H),

7.37 (d, J =82 Hz, 1 H)y, 6.86 2 Hz, 1 H, 338(s 3 H,
2.49 (s, 3 H, 150(s 9 H); I\/S(ES) n1e 223(M + H) +. C)
Et hyl -6-[(terg. ; 2 ' : -at e 30 LDA
was prepared Lf! il m., 139.14

mol e) af® 2.5 M n-BuLi in hexanes (46.4 nL, 115.95 nmol e) in dry THF (350
m.) . Thi) Q-gﬂbMQﬁopﬁmI&qqlogmeto -78C and a sol ution of

2-[(tert-but Oxycarg anc}nm?th C. ﬁné84 130 mL) and fuming HNO3 (54 mL) was added
dropwise at 0°C to a solution of 2-chloropyr1dme-N-ox1de hydrochloride (15.2 g, 91.56
mmole) in cdnc. H7S04 (30 mL). The reaction mixture was heated at 90°C for 1 hr, then
25  was cooled to RT and poured onto ice (500 g). The reaction mixture was kept at RT
overnight, then was cooled in an ice bath, and 50% NaOH was added slowly to give a
precipitate. This was collected and dried to give the title compound (5.88 g, 37 %) as a
pale yellow solid: IH NMR (400 MHz, CDCl3) 6 8.42 - 8.37 (m, 2 H), 8.06 -8.04 (m, 1 H).

30 a) 2-[(3-Hydroxy-1-propyl)amino}-4-nitropyridine-N-oxide
According to the procedure of Preparation 1, except subétituting 2-chloro-4-
nitropyridine-N-oxide for the 2-chloropyridine-N-oxide hydrochloride, the title compound
was obtained as yellow powder following silica gel chromatography (1:9 MeOH/CH,Cly).
Recrystallization from MeOH/CH;Cl»/Et70 gave the title compound: MS (ES) 214.1 |
35  (M+H)*.
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6-picoline (10.31 g, 46.38 mmle) in dry THF (46 nL) was add
over 10 mi AWO 9915508 Additijonal dry THF (2 nL) was used in traﬁ&@%wﬁﬁ&e

orange solution was stirred at -78C 35 for 15 mn, then diethyl carbonate
(6.2 m, 51.02 muol e) was added rapi dPeparatien 3 ed solution was stirred
at -78C for .15 mn, then was quenched wth half-saturated NH4CI (175
m.). The m xture was warned to +5C and extracted with EtOAc (175 nL) then
wth Preparation of 2-[(3-hydroxy-1-propyl)amino}-4-methylpyridine-N-pgide

CH2C 2 (2 x 100 nlL). The conbi ned organics were washed with brine (100 ni).
dried (|ng04? and concentrated. The cloudy yellow oil was

chr omat ogriaph®d2-Ghloq-f-methylpyridine (15% Et OAc/ hexanes) to afford the title

conpound (10. 72 g, Sddii nitte @13.880) 0V MlroVwa@s hdded slowly 4t @°C {d-h ddidRoh 352 M—Iz

o) oL e ) s upidopneiS B, Sad thinofey Rgone. ficiaod iy teyeaptippmbdingias ) 1

(s, 9 H; M {lkbSednd warm to RT 48 wag MirdediiprHl6 hr, then was mbured onto ice (500 g). The pH

Et hyl - 6- th I - I

i n 6o Yo DU BALKR B e inge s PR O
36. 42 mmol®) nh).aFirecsmbined cthendayees Wae washed vmem@liy whtqu B %Qﬁumh) apd =
parti al bﬁr{eyé@(ﬂlnu Z@'Hi"% Qwéoﬁ)%d %kac\éﬁt?éuon 3t e Mlet“%n@h%@@@ d 94y,

364.2 mmol e) was L on vvasvvarre and stirred for
17 hr, then w%ﬂwﬂ!%@bd‘“ﬁ% ‘?’éé%ﬂ?ﬂ‘{g"m ght ‘yel low solid was

sl urri ed with CHdO [err]/tol uene and reconcentrated to leave the title
conmpound (8.4 |v I ow povvder [err]H NMR (250
MHz, CD3CD) [g)r?]Ch E\PY(% éﬁrm“d@l"gn 1 H, 6.96 (d, J =9.0
Hz, 1 H) 1%. 78 (d, A.}m:xtu?e of 2|-d1)ort14+19qth)4p)&2hr(ec(;100g, 78.3 mmole] arid 34% p&addjic 3. 93

, 2 H, 3.0 - M
(5, b bty befidieatd o tontt il d05e USRI
of 1.0 M Li Al Factios nnmre(% cqele ,ggn @ﬁmb)swmd@qgl ahdopeinigure gvag

nmechani cal |y s&m&m@mwmw RebrySthiivation ThoREh- Blythﬁcmf&l%e@‘bpﬂthﬂ%@ﬁﬁﬁ ate

égd?f. on \?Xés a'a?feg%m% fﬁwmm@&ﬁwg’ﬂ ?g%”\k te.ss sMﬁégﬁpa?rlgﬁémThhg

remai ni ng2&ol +.on was added rapidly. Addition required 5 - 7 m n.
The reaction was warnmed to RT and stirred for 45 mn, then was heated to
reflux. 25 After 10 mn, the reaction was cooled to 0OC and worked up by
sequenti al dr ep@ilSeHydroxy-1-prsgyRandeo]ef methplpyiddige-Ntoxide15% NaOH (3.6 nL), and
H20 (10.8 nl). The omhXid & 2 go-4-mﬁhﬁ{ra§r¥<ﬁr%% 1oRide ix?drglm%rﬁfe (9‘?62r ngy 15 mn at

RT, then was filtered throug 11t pad was

- washed wi th prely. HAmIRPRrOPARLGOLE. 50 Pmole) AN AEHES (A6 EcAWmmiRsin serr-
resi due was rem@inganbI (80 ﬁﬂ) aORsate@lath@fiex for N9 Ar. ViEHe réddtionmixege aRbetuiedwiih | | ca

el (5% 30 i : cl/ o afford the titl ound (3.23 g,
200 ae o ye! Fiatia (odint) e Syite it bt dafs BBe R 200 °
MHz, CDC 3) 8Récr@gallizhtipn from CHEH/Eto8 gdwe the title corfipddnd (954 U, 76%,) adayellow3 Hz, 1
H, 6.26 (d, J 2 (m
D0 % 5% (t\lolEi %‘Lg:ﬂ{tn}ec?hégéc%&éo% ﬁﬁ&mﬁs 435'@1)%?&792%(1 g Fet1m.0
5.4 Hz, 2 H): TRE®Ort 1 H),6@8Ys, i gg(dgmqspbz..l Hz, 1 H), 3.73 (t, J=5.7 Hz, 2H),347

30 (g, H=6.3 Hz, 2 H), 2.29 (s, 3 H), 1.82 - 1.88 (m, 2 H); MS (ES) m/e 183 (M+ H)*.

-34 -



35 99/15508 . - 36 -pCr/Us9s/19466
Prepar at i onwg Preparation of 2-(ethylam no)-4-thiazol eet hanol

a) Ethyl 2-acetylam no-4-thiazol eacetate Et hyl

2)arri ng 4-thi azgl eacetate (3.72 g, 20 Pmearationdas taken up in acetic acid (4
mL) and acetic anhydri de (4 nL), and the resulting suspension was heated at
reflux for 3 . flash chromat ography on silica gel

(5% MeOH CH2 HATERgAke sPXSHFOURY (4.1 g, 91% as a white solid:
M5 (ES) me 229 (M + H)+ 10 b) 2- (Ethyl am no) 4-t hi azol eet hanol

To a sti rrgd ?ﬁ?ﬁ%ﬁ‘g’& @?ﬂ%@h@{mw@n THF (179 nL, 179 mmol e) was added

dropwi se a”so PSR So- 4- t hi azol eacet ate (4.4 g .17.9
mol e) in THF A gobgioniof 2-aminoed-piceling|(21.63 & Q00 minwie) anth di-reertmitylon mi xt ur e

‘Q’gzl P?g;egf a'lt_lgfcglfbbh%e 59.@8% ﬂf()mﬁ%@] Jé—I?zC WDMJ'@&% 6&Rem¥at§£ ﬁQH?Jap_ﬁ]
resul ting mix® Qré aWh%'e f QSPIPBS éeﬂldt‘ﬁWMhWééFq rotatecqnrthe etayap MSOPC undestvacunes

concentr at ed. Afif 2.5 B tHeQBachin f:&s&ﬁiﬁte@ fwxﬁamémﬂg @b m,g RQnd glstéxgﬁﬂgsdgggsﬁxoéla gel | o
(I\/Eg)—l/ S{E Hié?)g?}mx_arneﬂ)fqﬂoweg ngbl} E?Oﬁc/m%lljer; ((Ioncentranon left the title compound (41.84
Preparation 6g, quanmauva?asaqoag}myclm aif wﬁcmgﬂamm@smmﬁaydxmdhamgl 1H NMR (25@) .
g ,[Ar2n ?2 ﬁe%(r)xybé?zdﬁ m no E) §3H26 Pﬁ’] @in S\O&‘l gf}gs680 (G J#7.5Hz, Tl e),
prepar ed acco2dBiig 3, 1.h&(sp é‘d&(ES)mi/ew M#&E-?Cm:lg)r*n 6 N HCO was heated

at 60C. After 16 hr, the reaction was concentrated in vacuum and t he
resi due vvas made basic with dry KOH. The resulting m xture was

extracted!hit ® Wwyf%@%mhylammol'éﬂ%m s were dried (MySO4) and
concentrated. Fl asiNathGo%wah ﬂﬂ{e?dpbﬂ %Dé@b'nﬁﬁolé)evl'as(aéa/é’dgg OHIWC%H%) gave

Egg ( }\/:+}-||) i COMpay po a éo?utlon %f 2-(tert /()butoxycarbp Erj}lylgmmok G%Y\cl:o(l)xlne (15.62 g, 75 mmole) and

iodomethane (9.3 mL, 150 mmole) in anhydrous DMSO (75 mL) at 15°C (coo! water bath).
The internal temperature rose to 35°C. When gas evolution had subsided, the cool water

20  bath was removed and the reaction was allowed to stir at RT. After 0.5 hr, the dark yellow
mixture was poured onto ice/HyO (300 mL) and extracted with Et90 (3 x 300 mL). The
combined organic layers were washed sequentially with H>O (2 x 75 mL) and brine (75
mL). Drying (MgSO4) and concentration left a yellow oil which was chromatographed on
silica gel (7% EtOAc/hexanes). The title compound (13.01 g, 78%) was obtained as a

25  faintly yellow oil: IH NMR (250 MHz, CDCl3) 8 7.51 (app t, 1 H), 7.37 (d, ) = 8.2 Hz, 1
H), 6.86 (d, J =7.2 He, I H), 3.38 (s, 3 H), 2.49 (s, 3 H), 1.50 (s, 9 H); MS (ES) m/e 223 (M
+H)t.

c) Ethyl-6-[(tert-butoxycarbonyl)methylamino]-2-pyridylacetate
30 LDA was prepared at 0°C under argon from diisopropylamine (19.5 mL, 139.14
mmole) and 2.5 M n-BuLi in hexanes (46.4 mL, 115.95 mmole) in dry THF (350 mL).
This solution was cooled to -78°C and a solution of 2-[(tert-butoxycarbonyl)methylamino]-
6-picoline (10.31 g, 46.38 mmole) in dry THE (46 mL) was added dropwise over 10 min.
Additional dry THF (2 mL) was used in transfer. The orange solution was stirred at -78°C
35  for 15 min, then diethyl carbonate (6.2 mL, 51.02 mmole) was added rapidly. The red
solution was stirred at -78°C for 15 min, then was quenched with half-saturated NH4Cl1
(175 mL). The mixture was warmed to +5°C and extracted with EtOAc (175 mL) then with
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-37- Preparation 7

Pr epar at i onWEf9945308- nj t r obenzyl oxycar bonyl ani no) - 1- pr opanol _PCTEUS98/23466

3- (4- Ni t robenzyl oxycar bonyl ) anmi no- 1- pr opanol _ To a suspensi on
stirred under GHANH (B 10006D). RSREMBIET Srgatficsivdrt Washa@ Wit lbrine (100 mL). dried

chl or of or mat e . 23, mmol d.iriethyl amn 6.4 nL, 4 1 ). in THF (25
i) v (B 3R B T B O el o ptheed e B | ng
m xture was st(i5%&EOAdhexifeshto afford the titlhermpeasd (017CenT9%) sa. lighheellbesildue was
purified by Ch&pﬁﬁﬁp% hisi7Ca -G&d3 92%’-_1%-;._93 ’V\{l’%g-%' fq.;.to
give the title conpo ?\% ’E?C%l‘%ﬁgsg'gd p(gﬁ e Qe ?ow mﬁnrzl % 055?13
( M+H) +. 5 Hz 2H),3.77(s,2H),338(s,3H),1.27 (t,J=7.1 Hz, 3 H), l.j:ir(e,pﬁa}{)ﬂMS).ﬂ':'ngle 15
Preparation ofy93 (M« @ythydroxy- 1 -propyl)ani nolisoquinoline-N-oxide _
a) 1-Chl oroi soquinoline N-oxide 1- Ami noi soqui nol i ne -N- oxi de
hydrochl ori de (Deady, L. W Synthetic ~Communi cations 1977, 509-514)
was converted d)CEtﬁyl-&;@theﬁderﬁﬁ@m-@pidymleeth{eOXI gedum ngbZO . p;)t asls! ;Jm nitrite
and conc. HC accorgding.to.the er met hod .descri he n | ure
(Brown, E. V. J. A ?‘.;]9[ eo&eg’%g'?&ﬁ%’f?xwfﬁr, 0%}5???%%’@?%'#%“@&??‘@ Z{Sﬁ?ound
was 19r e2aB@d2 mencle) in gihydronodioxage (91dnL)MEas(ce@pd tdt'beq foif. of pathibt- H) +.
b 1-[(3-Hydrc99<sy 1o ) | . %_ Iy 4
Azzcor ding to the %1%3%,{3%@2&’400}&@ gﬁi a? ﬁ%ﬁ&%& %gﬁ rgt”(’?épt %%‘%u@%)tﬁsuafi?eng T:[’f'
chl or oi soqui ndPlvien Kapyaraed fORT epastived fiord i dipythandivassontentitet Thedesobting dightde,
the title yell6R BEIRAE sWRSedWidPERHSE AN SR aATREbnE MGl 1o Mavé FkiypT € 219.1
(M=+H+. compound (8.48 g, quantitative) as a light yellow powder: 1 NMR (250 MHz, CD30D) &

15 7.84 (dd, J=9.0,7.2 Hz, 1 H), 6.96 (d, Y =9.0 Hz, 1 H), 6.78 (d, = 7.2 Hz, 1 H), 4.22 (q,J

=7.1 Hz, 2 H), 3.93 (s, 2 H), 3.05 (s, 3 H), 1.27 (t, ] = 7.1 Hz, 3 H); MS (ES) m/e 195 (M +
H)*.

e) 6-(Methylamino)-2-pyridylethanol

20 : A solution of 1.0 M LiAlH, in THF (95 mL, 95 mmole) was added dropwise to a
mechanically stirred suspension of ethyl-2-(methylamino)-6-pyridylacetate (7.34 g, 31.82
mmole) in dry THF (64 mL) at 0°C under argon. The addition was done slowly until gas
evolution subsided, then the remaining solution was added rapidly. Addition required 5 - 7
min. The reaction was warmed to RT and stirred for 45 min, then was heated to reflux.

25  After 10 min, the reaction was cooled to 0°C and worked up by sequential dropwise
addition of HyO (3.6 mL), 15% NaOH (3.6 mL), and H7O (10.8 mL). The mixture was
stirred for 15 min at 0°C and 15 min at RT, then was filtered through a Buchner funnel.
The filter pad was washed with plenty of THF, and the filtrate was concentrated. The
residue was reconcentrated from toluene, then was chromatographed on silica gel (5%

30 MeOH in 1:1 EtOAc/CHCI3) to afford the title compound (3.23 g, 67%) as a yellow oil
which solidified to a waxy solid: 1H NMR (250 MHz, CDCl3) 8 7.36 (dd, ] = 8.3, 7.3 Hz
1 H), 642 (d,J=7.3 Hz, 1 H), 6.26 (d, ] = 8.3 Hz, 1 H), 4.93 - 5.28 (m, 1 H), 4.38 - 4.60
(m, 1H),3.96 (t,J=5.4 Hz, 2 H), 2.90 (d, ) = 5.2 Hz, 3 H), 2.84 (1, ] = 5.4 Hz, 2 H); MS
(ES) m/e 153 (M + H)™.

35
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Pr epar at i ojy9933508 Preparati on of PCT/US98/19466
2-[ N- (3- met hanesul f onyl oxy-1-propyl)-N-(tert-

but oxycar bonvl ) am nol pyri di ne- N- oxi de - a)

2- [ N- ( 3- Hydr oxy- 1- propyl ) - N- (ter t - but SXPRBHER2 Vi ) ami n] pyr i di ne- N-oxi de 35
A soI ution of 2-[(3-hydroxy-1-propyl)am no]pyridine-Noxide (8.0 g, 47.6

fy )4 s olefahsid W th di-tert-butyl dicarbonate
(11 4 g, 55. ﬁrga@ton%‘f‘%t Qm 9 %lot soI ution was concentrated and the

residue was triturated with hexane The

-38 - 5 agEthy]fgcggylgmlﬁ(g@mio;gamedrl ed |n vacuo to gi ve the title
12.

d S 269. M +
conpoun Eth}{? 2—am1no-r}l—tg1azolcacetate 3.72¢g, 3 mmoIe) was &E ﬂ) up In aceic ac% (£

H) +
2- [ N-(3- Met haﬁhe; aiidf 22850 DNydritie Pf @RY,lahd me(résaningbwpmymmmmba amﬂmq foyBi di ne-
\T-la S > add Ce))c(l I g?om(‘sogcetngatéonsagpﬁﬁm cﬁ?osfrlljaltg g%] oft rsqh%)a geq ?5‘%%&%/@?12}122) gavermé) le)

2- [ N- ( 3- hydr otitje donmpoomsl/4)1-g\9 { Tokasta- whiteorlid: aMS(ES) m&r#28 Mpy H) ti ne- N- oxi de
(0.50 g, 10 1.86 mmole) and pyridine (0.23 nL, 2.84 mmole) in CHO 3 (5
m., dried over K2CO3) at O[err]C. Wien conplete by TLC, the reaction
was di |l uted wb B-(Bihglaginoyddhiazplegthanoli ce water, 10  dri ed (Na2SO™4), and

concentrated. Sili ?aageﬂreocéaru%@spgﬁﬁpmmﬁmm%%ﬂ nﬂﬁd{é) wasaddedt he
title conpound (O, 41 col orless

CDC13) [err] - ogglseasgun@cﬂf ethylS la@t)@ar&mg-ﬁ-_@lazojeai‘qytate-ﬁ 9. ”T? mAnqlﬁ) in IH§5 (t,

J ;)6 2 Hz, (2(5ﬂ)mL)3 After (:(mel&e additidh, tHe readtidy) mixture was Beatid af feflug fdiﬂ)3, hrZth&9 (m

2 , 1.4 chan - - tert

but oxycar W%WFF%SC]‘ X%ﬁﬂ%@gﬂ%}éﬁ%’i (%3/(%6) %6]@@%01%@&82%&3 4 H2Q over ed
fromthe 15 (Z;hmhbraTlmgtarﬁlmgampmra Wasd"dmedrlhrough celite® and the filtrate was

Preparation 1

- di hydr o- 3- hy ?n(g)e(]i}mﬁi é)ﬁ) {)fe?%%nff))‘ g%}gycﬁ()ﬁﬁb%}agﬁgefm %gca %F}(S% Me%—[/ CHaHp) %6"3

6- Met hoxy- 1 - Bieditlgcomprang (1.6 g, 53%) as an ambeg oo M (EShmés 173 ! wiFhfieny| magnesi um
bromde in Et20 (680 ni, 2.04 nole) under argon at anbi ent _
terrperaturqeywas diluted with Et20 (70& L) tV(\)Ath stirring, and a solution

of 6-methd 1-indanone (277 g, 1.71 STHF (2400 nL) was added
dropwi se over 1 25 hr The reaction mxture was stirred for 2 h at

ambi ent tenpegat ur e \ with stirring into saturated
NH4C (2.8 L)li) 92 Al anog nd the organi c phase

separated. The aqueous phase was extracted with Et20 (2 x11L), and the
conbi ned or ga'aj 6-Amino-2-pyridylethanol '

25 A solution of 2-[2-(4-methoxybenzylamino)pyridin-6-yl]ethanol (0.95 g, 3.7
mmole), prepared according to the procedure of WO 95/32710, in 6 N HCI was heated at
60°C. After 16 hr, the reaction was concentrated in vacuum and the residue was made
basic with dry KOH. The resulting mixture was extracted with MeOH, and the MeOH
extracts were dried (MgSO4) and concentrated. Flash chromatography on silica gel (5%

30 MeOH/CH7H>) gave the title compound (0.2 g, 40%) as a pale yellow oil: MS (ES) m/e
139M + )+
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extracts were concentrated to give crude 6-net hoxy 1- phenyl - 1-i ndanol %445

g) as a brSYRA%15508 i This oil was dissolved in tol uene (ECE’UE?sllgé
p-t ol uenesulfoni c acid nonohydrate 30 (12.3 g, 0.065 nole) was added. The
solution was stirred and heated at r efHr¢paration 716 hr using a

Dean-Stark.trap with a condenser. H20 collection was mninmal after 2 h and
total ed 28 ni. The sol ution was cool ed and extract ed sequentially with 5 %
aqueous PrigpataUQR of 3-(f-nitep MRy ¢a pnepanelgani ¢ | ayer was
concentrat ed to gl ve a dark brovvn 0|I (400 g). This oil was distilled
under vacuumto give the title conpound (298.2 g, 35 79% as a yellow
oil: bp 152 -a)ﬁ?g‘[ -Nitropenzyloyycpshanyl)amigo-l qmopapeloac/ hexanes) Rf 0. 75.

-Acgiao;] . (4.2 Togﬁd afsﬁarsaﬁyd e R &tpafymtg{aﬂolaeate &mtrsbenzyt o
. | S X -
J,Sﬁ R Sy A Led Sl 46 TIBDLS THE SO SRS o1

- phenyl i ndene‘h)loro ormate

(1.4% hr ¢ 2 n <7: gr sddad B-ytmmd— hprbpas (I EMUE2E mmol). Thé esdlting mmtﬁ@ﬂ'ﬁ@ﬂmfeﬂ 9]
g, .

£l q
Csorerr] (155 Phecbynbe e B R bR P it SR o sin pe {00 e
at the 10 MQQH(CMClaHdlgt\{eahﬁ titlectotripeursid(@ @ndi %l as talpele 1yt libvpail: nMSc(ESHﬁé 3 -
addi tion, maigjayy ng the tenperature of the reaction m xture bel ow
15[err]C. Followng the addition, the reaction . mxture was warmed to
22[err]C and stirred for 1.5 h, during which time a m|d exotherm
i ncreased the tenperature to 28[err]Cpr gm(,ﬁgctl on m xture was then cool ed
to below 20[err]C 10 and i sopropanol L) was added, dropwise initially
and rapidly after the initial exot herm di mi ni shed. Stirri ng becane
di f fi cul t1-dur Pmparativ g ~ Y i i i err] C during
t he i sopropanol additi on. H20 (2 L) was added and the m xture was
transferred to a separatory funnel. Additional H20 was added to
di ssol ve t he ®rEEhloraispgamolintaNesids aci d, and the mxture was
extracted with mZQA@mﬁ&squmo-m?N%%'ﬂ}'@méﬁf&%% éb Jé@y]?rw\’?ﬁth?ﬁcpar ated 15

and the aqueogs phase was_extracted e conbi ned -
CcH2d 2 raieatiofl T 7\ Ondd) wetsorrrried g yclttptowom@lwz Negxidgrusingat ur at ed

brine (2 20, poshsiulaiitrieednd conc. HCl ﬁ&i&ﬁ@ﬂﬁtﬁﬁeﬁﬁnérﬂ Bt RscPBESin L Akrafipd | d

(416 g). This r ed cetone and Et OAc and
filtered and @3@%‘&%{3’{3 %’E”t F'["t é%%%égﬁﬁ ?625“1?‘ {ile compapnd yeas 5,

of f - whi t e sol prepareras B3ighttyoOe seljdC M (ES) m/e 1729 (M + H)*.

2- Benzyl - 4- met hoxyphenyl aceti ¢ acid

2- Benzoyl - 4- rret hoxy henyl acetic acid (215.5 0.80 nole) was divided into
t Wo equill ! }Eﬂdé??@' -arﬁwl@aumlmudphwgmdei n glacial AcOH (1.5 L) in
a 2.5 L pressure bﬂl&éolrcﬁngéthe procedt/?e%il'i’ frhfor0 gxs) eQ&%gsumltﬁt}ngWas added to

each, and eac&ﬂlmxture wa % |ent erat ure under hydrogen
on a Parr appHrdP§RIuinefipe 02“% ﬂrrthe % °FHPX'E“E}P"6§’ %&eé’yflﬁ@hl@?@dth%“le

renove the catoalppsid wasdepabed af ah hiberpolits M8 (ES)W@s hegl1 mittyhpEt OAc. The
conbined filtrates were concentrated to give the title conmpound (215
g, quantitative) as a heavy yell ow oil which crystallized on
standing: [err]H NWVR (250 MHz, CDCl 3) Hreparalio7905 - 7.35 (m 6 H), 6.77

(dd, J =% 3, 2.7 Hz, 1 H, 671(d J =27 Hz, 1 H, 400 (s, 2 H, 3.76
(s,3|—|),3.51§1 'S, 230N3 :

nylo
butoxycarbonyl)aminolpyridine-N-oxide

a) 2-[N-(3-Hydroxy-1-propyl)-N-(tert-butoxycarbonyl)amino]pyridine-N-oxide
35 A solution of 2-[(3-hydroxy-1-propyl)amino]pyridine-N-oxide (8.0 g, 47.6 mmol)
in rer+-BuOH (80 mL) was treated with di-rer-butyl dicarbonate (11.4 g, 55.3 mmol).

After 18h, the solution was concentrated and the residue was triturated with hexane. The

-38-



d) 10,11 - 4‘@ 5%083 nmet hoxy- SH di benzo[ a, d] cycl ohept en-  10- oper/us9s/19466
A sol ution enzyl - 4- met hoxyphenyl acetic acid (215 g of crude materi al

t hat cont ai ned 204.6 g (0.80 nol ez of pure material) in CHZ(;J 1 L)
was stirred uwaénnmogéwa&f‘rwa*sn vacugiie gixe fFéWBéP'QP‘EH“éU?a%& ag §n fifywhj
added, fol | owggigby1uEsh wre 2d9l3oM den€400 ni, 4.59 nole). The oxal yI
chl ori de was added over 1 hr, dropw se |n|t| ally to control the

vi gorous gas evol ution. The solution was stirred for 16 h at anbi ent

terrper at ur e apd2{{NgB-Methanesulfonyloxy-1-propyl)-N-(tert-butoxycarbonyl)amino]pyridine-N- - 40
5 s concentrated to give the crude acid chloride (207.7 g,
0 756 nol, 950’\‘!}? as a vyellow liquid. This liquid was dissolved in

CH2Cl 2 to a total Whamulfon%dﬂom_e (0dRanls, B2Ogwhele) was added dramdswocalsslwmo 8
g, 0.756 nol) , iv‘fi n i &fﬁgpﬁﬁls-ﬁ:’(tb}'b&XWcal%ot#})amn irfe-Ndxide 0.5

stirring under a t enper at ure erature was 28 err]C
at the conpl eﬂisémnﬁple) ag¢ pyriine (@3 imle .84 Tyeolein GHG G (hinky dricd avasKeeP3hadd f or

h g oh( ?t L?nbl eatcd t WRBEE oA ! t@lla | mcltnareacnon wadaileBd MtHEHTIS, Q&dsﬂedmaﬁg@wa@f e$ A
was a nitia vera erlo m n e
ot e wal T HG eSO B cammiel b el rmebaay IRUMEORCHAR AT
with H20 (1dL)heainld c&n%tmq:(lleoug 6N%I)1| cc(ldrlds& oil: ThI&WR(liDlMHt \cDhoR) Ha25t hen,
concentrate | ti
Et OAc/ hexane %‘g\’/e"?é)’ﬁ? ﬁg ti géo ntsfﬁ?&gg Ggﬂs\l%l%/g)t g'r?% (§S7 G%nii%&ﬁg’ r]cC.
e) Ethyl ()- 3001s 31D hQQNnm-Z H),l40 (s 9H) Unchanged 2-[N-(3-hydroxy-1-propyl)-N-(zerz-
10- hydr oxy- 3- g, &q«ﬂoﬁm ta% Balso be recoRF& irf h
A 1.0 Msoluti on;&kt)‘S IMl um tri rret %coﬂealls?l léeg?elnes 12t826 m.,
1.282 15 15rm|°@)mm§faa’éiléerlf§°(9UWF (4.0 L) at -70[err]C under argon, then
Et OAc (146 ni, 1.49 nvole) was added dropw se over 20 mn. The
reaction mxture was allowed to stir for 15 m61 t hen
N, N, N , N -tetranet hyl et hl yl enedi am ne & 2.5 nole) was added over 20
mn. The reaction mxture was stirred for 10 mn, then a solution of
10, 11-di hydro 0 ) Y, ; - L0-one .6 g,
050 ﬁﬂ%@%@@? 1041 dltﬂ)dp Q%Z%rgiégkﬁﬂ?écm: SRURDadoRRE 1 ééiat%
The tenpelfture was nmintai ned beI ow 65C during all of these

addi tions. Thg réqa&hb,g,nl Pheflltindvas stirred for 20 mn at -65 to -70[err]C
and then was pou I.ht 9 saturated, aqueous NH4C

L)
vi gorous stirring. W‘Wé’éﬁp&“ phepyimaggesium bromidedp Bl 0§H'd Ztoﬁé“%\"dd%%’ds
phase was ext raag@hachmméd% tdnipefaturé Qlaﬁ(dlﬂutdd)thhTH@qumﬂ)mm?dlth stirring, @ @ 8blGtion

t t h t h,H20 nd ted t
oxt1 26t Ner© HRSH ol 071 oA SIS0, SROSROL SR L v
Et OAc/ hex@hes hr.sHowveattiRh miktare was surraulafpn? h gtohmshiene cempecatiure bnd thexdwi podired m nor
d k

Gel (2 kg, 10 B EvmREiRe kAR RERAEEs L Ta0 1 L FRACRLERERES R oy’ 07
61 % as a yelstnavatest |The payepsphapevas2EBacted vittdBICOSY X[lér)r andﬁheagmeh!nedprganw 7
Hz, i 1H, extractOWere c&m&@ra(emto %v&md@é %Qtﬂﬂy-l%henﬁalainh'guol (;44 ) ast: th8wh dd,
|J_|) 1_ g 2,8 (2516 g%lH)T%lsgheygs (iHsolyJed_m @iuege (%5 ](..}L a{q; -It_%ue\gxgsu?fam(c geid monohydrﬁtéez( SHZ 3
1
7.

H), 2.730(d, (23 gX6063 nble) vlas lalided?2 TeEsdltionIvas stiedankiheatdd ddrefluk 3214 r, J =
2 He, 3 usinlg_ba Dean-Stark trap with a condenser. HpO collection was minimal after 2 h and
totaled 28 mL. The solution was cooled and extracted sequentially with 5 % aqueous
NapCO3 (1 L) and HpO (2 x 1 L). The organic layer was concentrated to give a dark
brown oil (400 g). This oil was distilled under vacuum to give the title compound (298.2 g,

35 79%) as a yellow oil: bp 152 - 190°C/2.0 Torr; TLC (10% EtOAc/hexanes) R 0.75.
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f) Ethyl ()- 10,11 -dihydro-3-nethoxy-5H di benzo[ a, d] cycl ohept ene-

12) acet ate WE9915508  Eihy| ()- 10,11 -di hydro- 1 PCT/US98/19466

- 0- hydr oxy- 3--met hoxy- 5H di benzo[ a, d] cycl ohept ene- '10- acetate (101 g,
0.31 nol e) was) diBmedylddntthoxyphmiyhtetizaeidi c acid (1.8 L) and 12 N HCl (28.5

m, 0.34 nole) was A%gt%gg (4.2 f‘)ewip cﬁll% ?o Wé, tR) %%glgtlon of% tﬁo Pr %%% eng ottle

cont ai ni n
5% Pd/ C (go g{270.20092 mols) d) acetonel (k) wassadded avgr hd hit eoneurgatly shithHenes atagent

35[err] C undey ]hSL prepd?yﬂﬁ&ﬂ%g)??@gfﬁ%mméﬁ” 2RAah, L8 cm Usosfirhypred

with a jacket heater eaction ed t 0 ‘anbi ent
t enper a!t ure, ZnAaeaes sRafly3 mloaes added ot yulting PPN Briwo POHIOHS"Hﬂeaﬁ‘tMt rate

was concentr ﬁbgﬂt badgitieR aid fhi eétbnd/altmma%hm oBie lcécﬂt)ont, Iiainsalmg tl/uet 0 10 %

h r adi % %
Et Oac] hosanbs jerarasyes B fe ripgon ot befoh 18 Hol e 6 agdijon, hagrace@nan of 1
[err] H NVR ( 2nlixtividayasGRthed 10]225C hret stifred fd3.5-h, gurgi% vQYgth tﬁgé‘a mild exoﬂzlerﬁl. 01 ( (]?1-

= . . =, 1 P ), = . -mho y
2,7 5 3%, s dtegio e e i G el Pt S
15. 0 Hz, MOH) angisggopangl @(.)Was addefl)droBviFerinitially and(rgpidly af@r, th8inBiil exteherm =

15. 0, 4. 1 Hz,  lirhihishet. %rlﬁ&q:cca]me dlﬂfﬁu d ngztg ast, Ifg%te%upgét‘yfgedrgaich%d 13-%%5 6, 10

5.0 Hz, 1 , 2.52 (dd, J=

g) Et hyI )H) 1during 'aP fspBropangl W&wax;ﬁzwa» Wenaddpdand] the mixsire pae ransfawred see at e
A sol ution of s@iahﬂclrr% &)nge%@kdﬂiﬂonaldH 20 was added to d:ssolve the precxpnate% cét%rgr{)gus(aé:lds N
-di hyd 3- et | benzo a )
0. 62¥ :n(;l e) i ﬁ"%yflé Y °ﬁi%°%@%ﬁﬂ*z¢la§£ fbeThie@awct(wpgv il3YeT Wes GRyaed 15
argon. Et hainethd Gk aqucdus’phake wik. ekétdetetnDl/ie) cmgslzaﬂdem) Trd &dnmédbsﬂzﬁlg 3 (20.6

, 0.154 ncreased the
'? enperature t & kSbert aa#h\é? feg\/\n&{daﬁ? ﬁ'étg\zéﬁg) ‘%i& ancpsatura me'?g ng](? %fcnﬁ? &as
t hen i ncr easegoncgntpe ggived rammraerrsob@mé g). Thls Waihstur%abmtbm miiteeof € was

d 25 £
TLUIES e it O M SRS
t

the mixture 26f PESWt h cHed 2 (2 x 50 nm.). The conbi ned CH2d 2

extracts were washed with H2O (250 ni) End t hen V\BE{ SOC(()QggnH_?t eddto
-give a viscous, gi Hoa). This was ..-  taken up in an
the ether was c%giéeggﬁo‘fpg%'ﬂﬂpgmyé%?‘ccalcﬁjg it with hexane. The desired

phenol first separ &Behzad-4ametbotyphdnytaketragsit(219.5 g @B0mmols)tvasidivideddiitoandi ent

E ?”Iier at grge% E&\@al 5&9%35 Qﬁd e°a91|| bvgs &i’?s%ﬁre&&' 1854 8ok 3H o £ SRSt dstik Boe@MROUN

Preparation 1% B (10g, %ﬂf@:w&imw@ﬁ tpgach,iaad each miktyreeyas shaker atapbigny -

1 ;) ZIIé 1h fll By dr @ntpefirste Qxder Bltirog on aHallpgRhas. AreY L5 AF eRlBRRTes WirdERiAl €
a) Ethy

(R) - (+) - 10, 11 7GPRT SN apDshs filler nds wers Srashed i EsRApt Threcombingd diltzates and

were concentrated to give the title compound (215 g, quantitative) as a heavy yellow oil

which crystallized on standing: 1H NMR (250 MHz, CDCl3) 8 7.05 - 7.35 (m, 6 H), 6.77

(dd,J=8.3,2.7Hz, 1 H), 6.71 (d, ] = 2.7 Hz, 1 H), 4.00 (s, 2 H), 3.76 (s, 3 H), 3.54 (s, 2
30 H). '

d) 10,11-Dihydro-3-methoxy-5H-dibenzo[a,d]cyclohepten-10-one
A solution of 2-benzyl-4-methoxyphenylacetic acid (215 g of crude material that
contained 204.6 g (0.80 mole) of pure material) in CH;Cl, (1 L) was stirred under argon at
35  ambient temperature, and DMF (1 mL) was added, followed by oxalyl chloride (400 mL,
4.59 mole). The oxalyl chloride was added over 1 hr, dropwise initially to control the

vigorous gas evolution. The solution was stirred for 16 h at ambient temperature and then
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ethyl (S)-( 1 -di hydr o- 3- hydr oxy-5H-di benzo[ a, d] cycl ohqptesyRri9466
10- acetatewe’”’}%"& Ethyl ()- 10,11

- -di hydr o- 3- hydr oxy- 5H di benzo[ a, d] cycl ohept ene- 10- acet af e_was
0] veq | nt oA SMEATERIEH GBS STH SEHENR 07 A Basmeh 51 spareliay
Chiralcel OJ gghitMhis liquid \A(agalss'b]%diiﬁQHﬁlI)z to 2Q8@aietoNmindf S00 nlle e the B3Midne

Phare Lot g ek o8 B adppmymafly £ W CHAE T AR o7

-42 - snmng unddr bigng at[ambaﬂm teaipehagie nEheltemperetee was2810 athercampletior f or
ﬁ;gﬂj x§/ R)5 f;‘tgn% %&Edlm%i 2‘&% lﬁ))lg "Hétuie was sg{rgcg for 16{1 ﬁt ?Lmblent temperature, during

Pr epar ati on 121h|qb time a sohd)p@symtgpql 0“2@\(1 b} g4 addeds initiglly dropwise, over a period of

10. 11-di hydr o3 . umeqngudwdmwn ébh.dtebaﬁ@mkar%dluﬁxﬁﬁhse%@waﬁa sequentially
10- acet at e uor o

According to ti® }Eﬁq}éét}lﬂ"é c%raweﬁd?aéﬁ%(lfd @?C%Q@i“?@gg’gf theRit i ng 3-
fluor Opgenyl NREReHitkddn Bighriadeldw &oltd;gwtlgﬁykdwgga?sgg?m rri}ﬁdirﬁ gt'?c%l@ghixb@e ga’;{)&l e
conmpoun a oL, e + H) +.
b) rrg l(13- Fllﬂorétﬁ\ﬁaﬁﬁf’?%““ﬁg%ﬁ%&ewgq% 16g°c!'® According to the .

procedure of Preparation 10 (a), except substituting 1-(3-

[ ndangl Y bt TP L0 1R R0RYarb iRy FRE A Bebhoraf ARG b

follow ng sil iae&atgel chronmat ography (4% Et OAc/ hexanes): Ms (ES) nfe

i41- 1d_(M + H);rh 201. omonandn?oflﬁkmﬁ%@gﬁﬁlgisﬂg mgggmgamfﬂ sz?lﬁtﬁ{lf![ ?%@Izd(s
ccording . to oc -

f 1 uor Ophg A1) plen %ﬁa&?ﬁﬂ %’ﬁ%"ﬁ%?g @WFW&VL“T" AP Rfeddd AR titl e
conpound was was addedlﬂicﬁjW’i&d)v&SZ(HnMﬂherdi&idndmefe @Eﬁlloﬁk&to’zﬁﬁfcﬂ' 16 Mhirt, thbnt.
25 d) 2-(3-K NCN 9}3? l)hyl% cnegfé ee(g’yé Tge% é)mo?g Was &ldeg l?%%rtzlot"l‘}{"i E‘g 2-(3-

Accordi ng to the’ p’roce ureo rep ara
f | uor obenzoy! yeattioremixtsery phesty‘redcfelt i(bmacnhdn & solutidpeof 10,11-dihydro-3-methoxy-5H-

2- benzoyl - 4- n%&deﬁmfpggwbﬁ%wé o%‘ék/ﬁgz 050 ﬁntahﬁ)lago.f;ﬁ;?@qg@ﬁ@as phigi ned
i

as a colorless oll

- Di hydr o- 20f | ({#50R34SE-qyss %bwh Jibe tAmperswe afaﬂinéwl@ﬁévsloynﬁ

additions. The reaction mixture was stirred for 20 min at -65 to -70°C and then was poured

iag all of these

into saturated aqueous NH4Cl (6.2 L) with vigorous stirrin g The organic layer was
separated and the aqueous phase was extracted with EtOAc (2 x 1 L). The combined
organic extracts were washed with HyO (2 x 1 L) and then were concentrated to give a light

25  brown oil (175 g). Thin-layer chromatography (20 % EtOAc/hexanes) showed Rf 0.5
major (desired product) and Rg 0.7 minor (recovered ketone). The crude product was
chromatographed on silica gel (2 kg, 10 % EtOAc/hexanes) to afford the title compound
(101 g, 61 %) as a yellow 6il: 1H NMR (250 MHz, CDCl3) 8 7.63 (d, J = 7.7 Hz, 1 H),
7.00 - 7.30 (m, 4 H), 6.80 (d, J = 2.6 Hz, 1 H), 6.69 (dd, J = 8.2, 2.6 Hz, 1 H), 3.95 - 4.35

30 (m,2H),4.07(s,2H),3.76 (s,3H),3.68(s, 1 H),3.64(d,J=142Hz, 1 H),335(d, I =
142 Hz, 1H),2.79(d,J=16.0Hz, 1 H),2.66 (d,J=16.0Hz, 1 H), 1.22 (t,J = 7.2 Hz, 3
H).

f) Ethyl (£)-10,11-dihydro-3-methoxy-5H-dibenzo(a,d]cycloheptene-10-acetate

35 Ethyl (£)-10,11-dihydro-10-hydroxy-3-methoxy-5H-dibenzo[a,d]}cycloheptene-10-
acetate (101 g, 0.31 mole) was dissolved in glacial acetic acid (1.8 L) and 12 N HCI (28.5
mL, 0.34 mole) was added. The mixture was placed in a 2.5 L pressure bottle containing

-41-



According to the procedure of Preparation 10 (d), except substituting 2-(3-
f 1 uor obenzwwo 99ktsseg hoxyphenyl acetic acid for the PCT/US98/19466
2- benzyl - 4- met hoxyphenyl aceti c aci d, the title conpound was obt ai ned

as_a white sokg, %/(’}’t%ojgég go%aﬂ,{%&bearrd e reMBidEmlxolit §adhdken de¥5°C under + N&) +. 35

-43 -
()- 10, 11- di hyhbidsogenph aBaw hydrogrpationappaatieeawinegd with gilasketisptan ] 48 18 he theene-

10-acetate  reaction was coolé@&%ﬁ@ieﬂ&eﬁ?e&ﬁl& s S eI Pst Vs RhRRad 655 fimaudd) (e),
except substituting

di hydr o- 7- f | uBREOHHE: waasweﬁpm tp &ivs afightaeliow P &t @n Thiseyas chromgpograpbed o 11
-di hydr o-3 5on silted gebi/ked begtpfadieatoich 31%ay ¢0 GEARmexdnBs)an effordhie titlet | e

d bt ai f.ol Q0
E O e s SHRE te 4 7238 R i, 1 R 590 W, CHERTR O a0 B1fy
- di hydr o- 7- fImﬁiéd3=rﬁ32HuxlyHBﬁWél(d)énz%‘{ﬂz,d]ﬁ‘)yébbh@pieﬁé’«ZI(HZad:Hﬂ,aﬂt%)(d T
Accor di ng, Lo LhS oRILF e Y. F1I A 2502 B3H4 BORY, 10 160z, BX5EPF0 SHRSE, huk) 897 et hyl

L0 1 hydr o573 B A oldta. 0 B 1At ek ek 48 B4, W)y e himde-

10-acetat g 5.0 HA OH)INs2 @B 156,980, 1 H), 1.27 (1, T = 7.1 Hz, 3 H).
1- di hydro-10- hydroxy 3- net hoxy- 5H di benzo[ adl cycl oheptene 10-

acetate, the title conpound was obtained as a colorless oil follow ng
silica gel g Etyhto+afogiitepivy3-hidesyEiiDaibeivefadiegchepEnd- ERjceratee 329. 2 (M +

H) +. 15 .h) E hyI ﬁ? L?&lon %peté)?_l‘_(a) boéll -di ydro— -metlroxK d1benzo[féi]<a'clop aqtene—lO-

-di hydro-7-fl uoro- nzo cycC

Accor di ng t o) amt@em@tm "@Fe) m@Ha@’aﬂliﬂmM{sg:ﬁllleéméﬁTC withstiringuidey et hyl

()- ar%on Ethanethiol (10.7 mL, 0.144 mole) was added followed by AlCl3 (20.6 g, 0.154
10, 11-di hydro |, uor o- 3- met hoxy- 5H di benzo[ a, d]c cl ohep teae 10 acetate for

t he et hyl mole) j1 tWpPORLiONs QYey 3| Frpn- SA?r‘é’Eq‘R‘PW ‘Waﬁdﬁ%‘%‘}’a’aﬂ'ﬁ?& Ghept ene-
10-acetate, t lftmowmg the SdaitiuRb,2€ld the tempetdtsre lat thiel Bldreasedao Mvmmml wdler bath.

follow ng si| i’ﬁa an Cn?lkﬁ(?xgaa ‘Kﬁ_s&glggcp it 2% jfo 3{6°M“3f0_¥ g_l'lr atzvzhlch point 1t|\@as(p%§x)ed rirr{tg

315.0 (M + H)
Preparation- 1%e- -HyO. The d?gamp‘dam was sephratet hydthanpl (16Qml.) was added, and the mixture

1- di hydr oag- ( waf@;&mdea Wil @I—ﬂﬁflggﬁl X 50 :’BL)U Ofp@ cgrn?}‘%f ﬁﬁ?@?léitr%gs yere washed

di benzo[ a, d] cycl o t ene- 10-“ac
- di hydr o- 2- ( d¥ieHad @D Ab:) Ard e wqrﬁpwtfsm@t%uhwp ewcwﬂ (8.6 g). This was
di benzo[ a, d] cysktptieRtEHO (150AnIRERE &e@ther was boiled off while replacing it with hexane.

The desired phenol first separated as an oil which crystallized on stirring at ambient
temperature. Two crops of solid were collected to afford the title compound (7.1 g, 89 %):
25 mp110-112°C.

Preparation 11

HPLC'separation of the enantiomers of ethyl (x)-10.11-dihydro-3-hydroxy-SH-

30 dibenzo[a.d]cycloheptene-10-acetate

a) Ethyl (R)-(+)-10,11-dihydro-3-hydroxy-5SH-dibenzo{a,d]cycloheptene-10-acetate and
ethyl (S)-(-)-10,11-dihydro-3-hydroxy-5H-dibenzo[a,d]}cycloheptene-10-acetate
' Ethyl (1)-10,11-dihydro-3-hydroxy-5H-dibenzo[a,d]cycloheptene-10-acetate was
35  resolved into its enantiomers using the following conditions: Daicel Chiralcel OJ® column
(21.2 x 250 mm), 20% ethanol in hexane mobile phase, 15 mL/min flow rate, uv detection
at 254 nm, 140 mg injection; tg for ethyl (S)-(-)-10,11-dihydro-3-hydroxy-5H-
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To a sol ution hyl - 10,1 1-di hydro-7-fl uoro-3-hydroxy- i 30
[a dj cycl 0%89%%‘(350 acet ate (0.4 g, 1.33 mmol) in 95% et hanoﬁ[gﬁgg?ﬁ?ng 2
dimethylamne in MeOH (1.0 nL) was added 37% aqueous fornal dehyde
sol uti on (0. 5dibenzo[a,dityclohexque-10rrdespte ay Pahminafr éor eyl (R)-(1-h@ 1 t-diydiodh was
heated to ref, o{)QfHﬁlﬂ%zo[ﬁH']%ché‘ﬁ'ﬁene-m-aceﬁ@nc@f fn@.€d on the rotavap. The
resi due was partitioned between H20 and Et 20, and the | ayers were
separated. The aqueous | ayer was extracted with Et20, and the conbi ned 35
organic layers were washed w th brine,prefar£idn (BSO4), and concentrated on
the rotavap to give the title conmpound (330 ng, 67% as a colorless
oil: [err]H NWMR (400 MHz, CDd 3) [err] 7.20 (m 1 H, 6.88 (m 2 H),
6.67 (s, 2 H) Péeparmtiérof eih BL011 1kdiby dro-Ffluorb-3 By droxy-2H. nzd[ a/@|cycloheptene-
-44 - 10at (m 1 H, 3.74 (d, J =15.1 Hz, | H, 3.55 (s, 2 H,
3.20 (dd, 1 , (dd, 1 H), 2.60 (dd, 1 Hy, 2.53 (dd, 1 H), 2.29
(S, 6 H, 1.27 (t, 3 H; MES) me 372.3 (M+ H)+.
Preparation 1 . yl ([err])- 10.11
- di hydr o- 3- hy é) 15(3 FluoroPhEﬁﬁparl—ﬁqoggr}gziﬁgg] cycl ohept ene- 10-acetate .
a) Ethyl @9- 10, 11 Aca?qéyksrt%tthrwao rmﬁmyﬂszﬂ-@icaéﬁzbﬁlwnagéyc| ohept ene-
10-ac et at e 10 ﬂuorophenylrﬁﬁls&:rﬁ bromiide) for ks p EDRMbREI) R tﬁE'chan&ﬂ\dOf
et hyl -10,1 1- df, %m b %ES@)’ gﬁ)eﬁgp[a d] cycl ohept ene-
10- acet ate (1.6 gotarged armambgr gjf: M P RT under argon, and
the dark solution was heated at 90[err]C for 48 hr. The reaction was
concentrated t i due was partitioned between H20 and
Et OAc. The LRy @%&(%@‘\éﬁ}q %%tﬁcﬂ?lsngg%r ated, dried (MgSO™4), and
concentratléd on thé\qcmdma@themedws PﬂErepaI&lon 106, exsepisatstitutiag &34 r om
xyl enes (to 1 qRBY Hoghel- -6-GEBbLY- ﬂ%d%)foﬂtﬁ'@@rr}@’ﬂ-n%w tppeny@hnfmgpa{ g@ged on

silica gel (7% Et OAc”i'n hexares e “conpound

ng, 21 % as &CWBPWF WS ebigined aw%%fsvﬂ@ﬂswgsﬂlewd chnomatography (4% b) Et hyl
()- 10,11 -di yOA&hekan®s):NPISYES) ARd 21 l1-G$H: #benzo[ a, d] cycl ohept ene-

10- acetate 20 A m xture of ethyl ()-10,1

1- di hydro- 2-f or nyl - 3- net hoxy- 5H di benzo[ a, d] cycl ohept ene- 10- acet at e
(220 ny, @065 cieBiElucteengl)t-ehoryphenyddcatc adid HOAc (15 nl), and conc
HCl (2 nlL) was sha i) f hr, the
m xture was filtere tﬁin&?ﬂ' H{é@qﬁ (tilgngﬂggﬂ?{(oqqo?@f a)%cgﬁt @,2@8‘15%1” n(g’ rated to
afford the  fluorophenyD-Gmemexiieiepo oy theh-mehosy- hphenybudens. thesislesiompowd WasS)
e 325.2 (M bbidinkd a#Pwhite solidC M Y bv/d 28921804 1 Hy+

- di hydr o- 3- hydr oxy- 2- met hyl - 5H- di nzo[ a, d] cycl ohept ene- 10-acetate

To dry CH2A 2 (30 nL) cooled in an ice bath was added diethyl sul fide (0.38
m., 23. 3dmmd3)FerbH>enmﬁu4bn)ethﬂ>&nﬁlé&8c ﬁﬂd 3. 3 mml) To this solution

was added dropw se %) 3?]{

- di hydr o- 3- met hoxy- ‘%cord &P ﬁ%ﬁ-r%feguerﬁ? ofrgpaﬁ tb°37c] (S??e?ﬁc Substippting 2-(3-
ﬂuorobenzpyl)—4—methoxyphenylacetxc acid for the 2-benzoyl-4-methoxyphenylacetic acid,
the title compound was obtained as a colorless oil: MS (ES-) m/e 273.2 (M - H)".

30 e) 10,11-Dihydro-7-fluoro-3-methoxy-5H-dibenzo[a,d]cyclohepten-10-one
According to the procedure of Preparation 10 (d), except substituting 2-(3-
fluorobenzyl)-4-methoxyphenylacetic acid for the 2-benzyl-4-methoxyphenylacetic acid,
the title compound was obtained as a white solid: Mp 129 - 130°C; MS (ES) m/e 279.2 (M
+ Na)*.
35
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30 acetate (200 ng, 0.6 mmole) in dry CH2A 2 (6 nlL), and the resulting

m xt ure wasye bosigsesl at RT for 2 hr. The reaction was qBER3ISLR14PG h
- 1.O NHCA (10 nL), and the | ayers were separated. The organic |ayer
was dried (M I 1 at o} Qe Lletle
Compound.( 1067t Ean LBV To bk p it 3plibhpols.iqye o
-45 - 10-acetate Preparation 15

Preparation of et h¥\ (an ind ocedure of Preparation 10 (e), except substituting 10,11-
- di hydr o- 3- hydr oxy- cf e ﬁ ?—7— benzo| 6[1) £ g 0-acetate

5 a) 6- WﬁgxyﬂuqO-Bw%yﬁﬁﬁh@w a)d cyfy hq:m%ﬁbpne for the 10,11-dihydro-3-
According §o0 m&owy—snaﬂbyn@o[@ﬁ]c?a&mfemwmﬁe Ttfe (i@ conQ)‘éﬁﬁpi/asSdU&ﬁﬁddthIﬂdWlﬁ% I2
itle

il Tt (R U T T

b) 6- Met hoxy- - (2- et hyl phenyl )i ndene Accor di ng to the

d f P t
DS vt oy pendl 01 AL 1 aSE0he BURESH U SR PRBRBNIG o pmtc
compound was Agbording ¢aithe progedind erHra@sangn 10 {fdlexenpt ﬂ@ststmlmmh)@ éb)-

c) 4-Met hoxy-2- benzo phe acet rding,
to the procedéerehogthyb(Enkk Hrdibydra-40- bwroxse%@@ﬁtoxxﬁﬁsélbqnmLaﬁ@fyslohmtwssw 1-
(2-net h)él phemg%amadﬁmlef@mpbm vars BBiafhed ¥s ad col eyl fdﬂd@ﬂ@,sntézggen l( fv: e )
conpound was obt a |sco + +.
d) rrg Met hoxy- & r@?‘aﬁ’éﬁﬁkﬁ @g@p?ﬁ §Cé€$ b:,sag%ﬁﬁ% (Nlid %)Z According to
t he procedure of Preparation 10 (c) . except substituting 4-nmethoxy-2-

2- met hyl henz e i cetic
ci d. e 101 ¢ 1 Y DR T ok AR Bt BRI IGRED
288.2 (M + N|—|4) +. According t@’he popcedure of Preparation 10 (g), except substituting ethyl (£)-

- Di hydr o- 3- mtlbﬁ’flﬂxr@dlﬁlﬁ hﬁ&ro@ﬂh&h&@@@hﬁeﬁﬂo%&k%@ﬁt@ﬂh—l()"-chPa'E@for the ethyl

(%)-10,11-dihydro-3-methoxy-5H-dibenzo[a,d]cycloheptene-10-acetate, the title compound

chr omat ogggph 3{ 0 ? g%ﬁk%ﬁﬁ@g 9 éj&mx%—rﬂéhox? %ﬁ)édlgérﬁo [%%?cy%loﬁéﬂté’ne"i)o-acetate

was obtained as a white solid following silica gel chromatography (1% MeOH/CH,Clp):
20  MS (ES) m/e 315.0 M + H)*, 332.0 M + NHyp)*.

Preparation 13

25 dibenzo[a.dlcycloheptene-10-acetate

a) Ethyl (3)-10,11-dihydro-2-(dimethylamino)methyl-7-fluoro-3-hydroxy-SH-
dibenzo[a,d]cycloheptene-10-acetate
To a solution of ethyl ()-10,11-dibydro-7-fluoro-3-hydroxy-5SH-dibenzo

30 [a,d]cycloheptene-IO-acétate (0.4 g, 1.33 mmol) in 95% ethanol containing 2 M
dimethylamine in MeOH (1.0 mL) was added 37% aqueous formaldehyde solution (0.5
mlL} at RT under argon. After 20 hr, the reaction was heated to reflux for 5 hr, then was
concentrated on the rotavap. The residue was partitioned between HyO and Et5O, and the
layers were separated. The aqueous layer was extracted with EtO, and the combined

35  organic layers were washed with brine, dried (MgSOy4), and concentrated on the rotavap to
givé the title compound (330 mg, 67%) as a colorless oil: YH NMR (400 MHz, CDCl3)
87.20 (m, 1 H), 6.88 (m, 2 H), 6.67 (s, 2 H),4.25 (d, ] = 15.1 Hz, 1 H), 4.18 (g, 2 H), 3.78
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According to the procedure of Preparation 10 (d), except substit
4- et hoxy- 2”099“55%8(2 met hyl benzyl ) phenyl acetic acid for the® Pt fBass
2- benzyl - 4- met hoxyphenyl acetic acid, the title 300 conpound was obtai ned
as a white solhd ARBl7aWE,Ig- K5.1 Hea Ig)etssslosr Q1B 120 @ahy HY,B%0 (dd, 1 H), 2.60 (dd, 1

S hyaror 10 Hydr oxeat HEeRaS it S Ms @) megRa GUPEDI Ul ohept ene-

10-acetate 35 Accordlng to the procedure of Preparation 10 (e),
except substituting 10,11 -

4
di hydr o- 3- net hoxy 6- met hyl - 5H di benzo[%rpa‘fgg%]'oh epten- 10-one for the 10,11

-di hydro-35 - 46 -

met hoxy- SH-di b&am{@n éd&n_«{z ) @n eaam@%-gmgdmi?g@.ﬁaﬂgl.smmgg{%,ﬁ]%@sﬁh%@ ned
foll owi ng I ca gel chromatography o Et OAc/ hexanes): me
358.2 (M + NHAQ:a@EQ g) Ethyl ()- 10,11

- di hydr o- 3- net hoxy- 6- net hyl - 5H-di benzo[ a, d] cycl oheptene- 1 0-acetate 5
Lo heeor NG gy IRy LRI AR > RBRE IRy S bzl i SRIonSHBR ol bl
0- hydr oxleB met hOX)PCKZIyélt7h;xL}\5dd-addddeham{me, td heylotiahefjetieh 6)- 100H adilptdad-8- .

Borhyfj ?gxst gyl %gg'_gl er%ﬂr%)ﬁgc{ygfoailpteng-ll 8-ﬁ1cet?te I(|1 0 g,ﬁ)mmol) in dry DMF 6{40 ng At
title compou n&T\m!éermzm prdthe darlg S‘dwquaéélsatm # YT fay B hy Thiel reastionpis

chr onat ogr aph}éot(c'éxﬁ%ﬁé%@?df@aﬁﬁad thy@s{dgps)va% &itaed &t@%n"H%@ ind B®Ac. The N)
Et hyl ()-10,11 -dj di benzo[ a, d cl ohept ene-

dro-3 dr Qx
10- acet at e °'ga"‘°qzye" was 5&8%’6‘13@-1 q\’/i’ﬁ fltggff‘% Hidsergsnirated pn ?hF é‘ﬁa‘fa&t Fbﬁfei@“‘( g),
except substi twak reegnaehinyted frdth xylenes (to réfdovee any remaining DMF) then was

eyl 0 pooieetE] of il el RO T el R AR e rSRepte e |

10- acet at e, tlmg tll%)asa:mhqmsmjl 1¥S (ES)as/e 883.2(Medids a white solid after
trituration with MeOH: M5 (ES) nmle 311.2 (M + H)+.

Preparation 16 reparation of ethyl ﬁ*%7-10,1

1-di hydro-3-[ & (Eibx%l(@r’&alll ipydserg rmethqry 2= ryvtayh Jibpnzopgi]cycloheptene-10-acetate

F; o%l (ixi/hg 5;# di bemzaﬁ:amdlomﬁquhﬁm ﬁna'qhycilro!i-feﬁﬁﬁ@tﬂethoxy-SH- a) Ethyl
I hyc

i n-2-
b opyi oxy] - ofibenaola bicyigheiste {0 agsue Panaie Shamme. JBPHGOD me). gacial
sol ution of 2HQA mgdﬁmxaﬂd]ﬂﬁmHﬂ!/@)rﬂﬂ)m]shaﬁkeﬂbﬁkbmﬂer ﬁlyda@gehl-(s(x!,@)e Afr 86 g,

4 25 (1 Omg') ®) 1Bk Ml Yhs ARQHN &%gﬁxgi%@@s Sad oGl wad eqnﬁwrageg o i@?@{@" ous

- di hydr o- 3- hy&ﬂexymmwnd (200 mg, @ﬁ%én'z@{@qr&]smablluﬁémm 3210 (MceHat.e (0.59 g,
2 ol e) agd triphenyl phosphine (1.10 g, 4.2

c) Ethyl (£)-10,11-dibydro-3-hydroxy-2-methyl-5H-dibenzo[a,d]cycloheptene-10-acetate
To dry CH2Cly (30 mL) cooled in an ice bath was added diethylsulfide (0.38 mL,

3.3 mmol) followed by AICl3 (438 mg, 3.3 mmol). To this solution was added dropwise a
solution of ethyl (£)-10,11-dihydro-3-methoxy-2-methyl-5H-dibenzo[a,d]cycloheptene-10-

30 acetate (200 mg, 0.6 mmole) in dry CHClj (6 mL), and the resulting mixture was stirred
at RT for 2 hr. The reaction was quenched with 1.0 N HCI (10 mL), and the layers were
separated. The organic layer was dried (MgSOy) and concentrated on the rotavap to give
the title compound (100 mg, 56%) as a colorless oil: MS (ES) m/e 311.2 (M + H)*.
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mol e) in anhydrous DMF (10 nL) at RT under argon. After 23 hr, the

reaction Wgp 9g/15508 concentrated and the residue was reconcenpcmxggmbmm

- xylenes (2 x). Silica gel 30 chromat ography (gradient: 1:1 Et OAc/ hexanes,
then Et CAc, then 5% MeOH in 1:1 Et OAc/ CHC[ err]) gave crude title

conpound. Unchanged ()- 10, 11- di hydr o-%@ﬁ?@}%’%ﬁl—k

di benzo[ a, d] cycl ohept ene- 10- acet ate coul d be recovered fromthe 1:1

Et QAc/ hexane [ . ound

(3% MeOH i Py aratxonfmE fr B3 d’ e EHx -%hﬁ‘etf? lStI-i]gibgr(zU o t&%m?) 399

asayellowflﬂ@m@ELC(m%SS NEO—llnllEtOAc/CI-lCIS) Rf 0.59; 1H NMR

(250|\/HzSCDC13)[err]819(d J:71Hzl H, 7.46 (d, J = 2.9

Hz, | : é 7.00- 7.30 (m 5 H, 7.00 (d, J

=g. 2 Hz, | H)a) Msﬁwwl (%rme@ye’hﬁayl) 1—1'#?“016 70 (dd, J= 8.2, 2.6 Hz, | H),

4.29 (d, J= 15.1 According to the procedure of Preparation 10 (a), except substxtutmg 2- -47 -

Hz, 1 4.18 86,(d, J
s 1H)HZ | rpﬁtﬁ)ﬂghe?ymagnesmm brgngg)feWe Rl%;ér{rﬁagnggm( grom?f ._thg tzgg F&mp c?_é

3.30 (dd, J =wds®bfined aQarHiil: NISKES) 12/e237.0dMl + Bay+. 15.0, 9.3 Hz, 1 H,
2.64 (dd,;¢J = 15,6, 5.1 Hz, 1 H), 2.51 (dd, J = 15.6, 9.3 Hz, | H). 2.10 -

2.30 (m 2 H, 1.27 (t, J =7.1 H, 3H: NS (ES) me 492 (M+ H+ 5
Prepar at i on 1 6-Meth°x)’-1F@?'@Mb’éahcoﬂ)l@ﬁenm hyl (S)-10.1

1- di hydr o- 3- [ 3- (4- Ridofddn %qwéeudae%fi% A3 -
propyl.oxyl - 5H- di benzokylflm etgtenere)slo acet(:%it)lg’mBt subsmmmgémahoxly (S -
i

10, 11 - di hydr@-methylphenylylin n°11f°r S BpYsthxy r-Bhepyldnindapol. the m}ﬁrCBWP‘H’}?y‘]aSSI—I-
di-benzol a, d] cobediedaph esierids ol ¢6lloRiny silica gel chromatogragh§ (9% FtOAchoxah&kF MS

pr ocedur e, .of rati except substituting ethyl (S)-10,11-
i ?-Shya‘?‘ gggﬁg’ﬁ&ﬂ&%z i

di hydr o- [a, d] cycl ohept ene- 10-acetate for the ethyl ()-
10,11 - 1 5 di hydr o- 3- hydr oxy- 5H di benzo[ a, d] cycl ohept ene- 10- acet at e,

the title cogegwmthwz- 2-methyﬁ’6eﬁ9&§‘i)?ﬁen61\£§et(cl':a§d me 492 (M+ H)+.

Preparation Preparati on
1- Di hydr o- 3- et hox4co9rdirg BdbeRsperdmeof BrepprapencHl (b} 6xespisubstituting 6-mgthoxy-1-

- 2-Benzyl - 4- nB(QhﬁEfMﬂﬂﬁﬂMblﬁ@éﬁE ifér tRC6 Fhethoxy- henyhndeneAh@ Gl onfdus was

2 Domeor TSRS RS s B Sl Pl A L) PO oo O

was treat ed 25 under argon with 4.3 g. of 10% Pd/ C and hydrogenated at 50

psi for 17 hoyr s };{&e b |tered using celite and the
filtrate was concen <Yslt r"é’%‘??é‘e t%cg{'c%f@rom t ol uene and

net hyl ene chl ori deA@c@rcgmg/te ﬂleélprgcedflretdﬁBreParaﬁ@l Hola)p exnegt supsituting 4NMRhGFEOD MHz,
CDC 3) [err] (2-methylbenzoyl)phenylacetic acid for the 2-benzoyl-4-methoxyphenylacetic acid, the title
25  compound was obtained as a viscous oil: MS (ES) m/e 288.2 (M + NHg)*.

e) 10,11-Dihydro-3-methoxy-6-methyl-SH-dibenzo[a,d)cyclohepten-10-one
According to the procedure of Preparation 10 (d), except substituting 4-methoxy-2-
(2-methylbenzyl)phenylacetic acid for the 2-benzyl-4-methoxyphenylacetic acid, the title
30  compound was obtained as a white solid following silica gel chromatography (6%
EtOAc/hexanes): MS (ES) m/e 253.0 (M + H)*.

f) Ethyl (1)-10,11-dihydro-10-hydroxy-3-methoxy-6-methyl-SH-
dibenzo[a,d]cycloheptene-10-acetate

35 According to the procedure of Preparation 10 (e), except substituting 10,11-
dihydro-3-methoxy-6-methyl-5H-dibenzo[a,d]cyclohepten-10-one for the 10,1 I-dihydro-3-
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3.92 (s, 2 4.0 (s, 3H, 6.7 (m 2H, 7.15 ( 1104630
b) 16,11 ﬁ%gil%‘é et hoxy 5H di benzo[ a, d] cycl ohept en- 10 omCM%lg

- A solution of 2 benz I-4 nmet hoxyphenyl acetic acid (14.2 0. 055

benzene methoxy--flib %[%%?YGQFP‘%F%P?%@G@QS Cﬁ@ymwéé”aﬁ@bqaméép &’lmgl hour
_and concentr afird gelﬂhﬁ)rﬁﬁcbgﬂaphy (8% BebA&rhddfesyomISAES safev33d.2i (M ANp et hyl ene
chloride (40 nL), and the solution was added dropwi se under argon to
a solution of AICI3 (14.7 g, 0.11 nol) in methylene chloride (600 35 m.) .
The reacti on ghthgt(d)-iGtl dihykho-3anethangr031maﬂ1ybﬁﬂ>-tdme&zd[nd]c?cl&xeb&uésOateurté)om
t enper at uge, then er 0 he. wer e
separ at ed% and - X@%{%@Q%}%&%ﬁrh Okﬁl%%% W mh(é excg%ldglﬁ%; g’ln X\XI 10%
NaOH sol uti ori0, I\A/a:blgfdro-a%ljyd;‘pxy-}m@h0xy-6-methyl 5H-dibenzola, d]cycloheptene-lO-acetate

-48 - I\/gfosr the ethylghﬁlﬁ @ﬁ-ﬁih&ﬁﬂagloslﬁrgt eg@r}nﬁﬁ&gd%ﬁ Hfbgﬁizoﬂ gyc\?\éla}ls%S{ené- 0 ),

dried over concent resid ur at ed
Wi th et her/ heaate. the title gompoyndwasobiaipsd as g golorless oil follawing shescaehd was

col | ect ed by chidnidtcpraphi (5 HEGAGhexad B[ ©IST miegashF(M\lNﬁMOO Mz, CDC 3)
[err] 3.72 (s, 3m@rﬁ?(s 20 4 55( (t§) 6. . 6.82 (s, 1H)
7.30 (m MH), 8.1 (d, 1H. 5

Prepar ati on 1 Ethyl (£)-10, Pr-amdraﬂl-hyﬂrdxjr 6erheryl-SH-aibedzbfa,dlOycloheptene-10-acetate

-di hyd 3-neth h Et hyl’
0 37 (5 et hoyph AP M Bl 6 PRASRIGHTS (o) SxGBEN By fypngestiog (B of
3-(3-net hoxydﬁéd;ﬂli))ldn%léﬂmﬂ(oxyrj matBylrfibdipenzpiagtieycintiejgnet eacetate for theethgll of

J. Med. Chemg +)'L9($i'\-/ls-§h%§a(lro%9§ethb>§_}' iﬁﬁlbeﬂz%)[m\lrva&hs&tﬁé 1-g48%, 3Rd5R chnBQ o 8

sol ution gf Li N(T outlon
was added®  Wasobapisdasa white solid aftertrigwation wath e Oliby Mémaeu(mm Hg* 20
mmol) in THF (15 nm.) at -78C 15 over 30 min. After 2.5 h, the m xture was
quenched with saturated anmoni um chl o H de sol ution and the | ayers
wer e separated. The organic | ayer was er MgS err] and
concentrated to give the crude product whi ch was puri fied by colum

chromat ograp X aalo hL- i 81 d/% tEmro- -0 u 181n -Vlgmtl ,€ compound

(1.1 9): VR (400 CE3 v 085 (m~ 1H),
2.85 (m ZQH) Propysoxy |- H- !L) ZO d ¢lphepten-10-4ce e(q, 2H) 6. 6 (S |H) 20
6.9 (m 1H), 7.2 (s, 1H), 7.35 (m 6H). b) Ethyl ()

e e o TR oy 2 O,

was treated \Aixltelﬁzd{ﬁ/;d}tgdelmp&nsobu‘éétﬂa of osmiumtetroxide (0.5 nm) 25

oL oned B . PG AR B Rl L SO b Trn e 0B 47

Af ter sti2dri mymelekandidigthy! atodicathoxylate (0.63 mirpermtu]n’)en arthy@rodADME @@ GAL1)Gs.

M xture was GHEXMIEHYVE G bRABE SRR )18, 13-dyaro-5 AL &3V S1
dibenzofa,d]cycloheptene-10-acetate (0.59 g, 2 mmole) and triphenylphosphine (1.10 g.42
mmole) in anhydrous DMF (10 mL) at RT under argon. After 23 hr, the reaction was
concentrated and the residue was reconcentrated from xylenes (2 xj. Silica gel

30  chromatography (gradient: 1:1 EtOAc/hexanes, then EtOAc, then 5% MeOH in 1:1
EtOAc/CHCI3) gave crude title compound. Unchanged (£)-10,1 1-dihydro-3-hydroxy-5H-
dibenzo[a,d]cycloheptene- 10-acetate could be recovered from the 1:1 EtOAc/hexanes
fractions. Rechromatography of the crude title compound (3% MeOH in 1:1
EtOAc/CHCI3) gave clean title compound (0.72 8, 73%) as a yellow foam: TLC (10%

35 MeOH in 1:1 EtOAc/CHCl3) Rf 0.59; 1H NMR (250 MHz, CDCI3) 68.19(d,J=7.1Hz, 1
H), 7.46 (d, 1 =2.9 Hz, 1 H), 7.35(dd, ] = 7.1, 2.9 Hz, 1 H), 7.00 - 7.30 (m,5H),7.00(d,J
=8.2Hz, 1 H), 6.81 (d,1=2.6 Hz, 1 H), 6.70 (dd, ] = 8.2, 2.6 Hz, 1 H),4.29(d,J=15.1
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by sodiumbisulfite (0.9 g) and water (30 nL). The product was extracted
wi t h et hyl WO99/1558% et at e, washed with brine, dried over MySOPCTAH§8/19466
- concentrated to give a solid residue. 30 Trituration with 1. 1 ether /

hexane gave MHz/6 H), 418 (hE=17i1t L 2dDm.08 (10 = 5.5HIANYR) (HSOdM-E 15.1 Hz, IHQD(IEB)

Elezr](ml i8 (tl?gZ)'ﬂﬂ 14D, ?%4@ ||g’)3714§§3}.{)(§'§3w; ?iga éﬁ%kﬁﬁl} ’29%(339-(: Et hyl

() 3-[(3-net &0y Bty I H)phehiddshre t3.0.4% EH3S H),251(dd J_1A6n931ﬂzrlaHmf2 1@t-hy| ()
3-[(3-net hoxw I S , and 10%
Pd/ C (0.6 g) Efgg)gpbgggjtl qujf:z?gl}?gg@ é?’ r9/e49 rogenat ed at 50 psi for
17 ﬁours The m xture was filtered using cellte and the filter pad

was washed with acetic Preparation 17 -49
acid. The filtrate was concentrated and reconcentrated from

toluene and met hyl ene chloride to give 0.65 g of the title conpound:

[err] H NVR ( 4@é€paMtion of B36Y13B)-1 @t I-Hih$drdB-[(3t (A ndtrd- 1 -oxopyridin®-Yamig®)-11H) , 3.0 (m

1H), 3.74 (s, L 8 : 4.4(d, 1H, 6.2 (m 2H),

7.22 (m 6H). rg' ox 5111 c 4l ﬂ' 10- i o- 3- met hoxy-

11- oxo- 5H0di benzol[ a, d] cycl ohept ene- 10 acetate To a

magneti cal | y .5t fraohl ) “n_ ) .
met hoxybenzylj}§ Etﬁ%ﬁ?ﬁ gdljicfé?lhg&og [8?%3%&0 % %’yhgﬁ‘l% yllarrrl'm(? rr%ly}"loxﬂene chl ori de
(10 ni) m\ﬂne(léazeta@) and oxal yl chl orlde (0. 2 nL, 2.28
mmol ). After 1. 5 hAccbhﬂn gl@ th bé&h&%f?%%aﬁﬁ&?% gi&%ﬁﬁltﬁtﬂg@th?ﬂ@?@ﬁ%lon of

al um num chl o ene chlorid
m.). The ni xtf{ﬁl? g ‘még'yg‘ﬁg%éﬁ %@*F]?&ﬁg‘?ﬂ%ﬁ"ﬁ ]ioc?ﬁet%étf‘gr‘he gthid ($)al0ek
wer e sepairSat alihydamB-hydrexyGHealbenzd[a iy clohptetst10acitae, thé it cmatphyﬁde@@

chl ori de. %reﬂ%red : M ?gg%%ﬂ(ﬁmﬁ)*l ayers were dried over MySO4 and

concentrated purified by columm chromat ography

(Si @2/ 2-4% Et OAc/ hexane) to give title conmpound 15 (0.3 g): [err]H NWR
(400 MHz, CDCl[err]) [err] 1.28 (t, B%é%m IH, 3.55 (m 1H), 3.84
(s, 3H), 3.88 (d, 1H), 4.18 (q, ; (d, 1H, 4.95 (m 1H), 5.8
(m 2H), 7.22 (m 4H), 8.1 (s, 1H. e) Ethyl ()- 10,11

- di hydr 0-28- mey i ), pe - ¥ €l02fhe A Mxture
of ethyl ()-10,11-di hydro-3-nethoxy- 1 cycl ohept ene- 10-
acetate (0.3 g., 0.93 mmol) and 10% Pd/C (0.3 g) in gl acial acetic acid (25
m) was a) IyBeragkhateetbxpghehylaqesic adidr 18 hours. The mixture was filtered

lit d t
oncantrated and 1 softon of2-ueathi RAEY BdSlatc W03 (146 IS R e e
to give 0.25 bgtb#msqliedﬁ& W@dc@wpomm,Zf@S]lmgmme(cw@acmr(tooang:lwagtr@amdr] 25
1.28 (t, 23H) unaemg&mltm &1890 aﬂd‘h drogenied 501} for P IS $mre3 85
; ) il D503 Rt e 3

d, 1 . 2 7.22
E m 4::')') wa(s%ltered using ce te® and the 11trate was concentrated and recorpepr@@@d é{orrbtﬁ upie
and methylene chloride to give 14.2 of the title compound: IH NMR (400 MHz, CDC13) )

3.52 (s, 2H), 3.75 (s, 3H), 4.0 (s, 3H), 6.7 (m, 2H), 7.15 (m, 6H).

30 b) 10,1 1-Dihydro-3-methoxy-5H-dibenzo[a,d]cyclohepten-10-one
A solution of 2-benzyl-4-methoxyphenylacetic 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 AICl; (14.7 g, 0.11 mol) in methylene chloride (600
35 mL). The reaction was stirred under an argon atmosphere for 2.5 hours at room
temperature, then was quenched with ice-water (200 mL). The layers were separated, and

the organic phase was washed sequentially with 10% NaOH solution, water, and dil. HCL.
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Pre on of ethyl ()- 10.11 PCT/US98/19466
-d| hydr o- 3- r‘i@(‘%ﬁ - di benzol b. f| oxepi ne- 10-acetate a)

f
a1 o 2R RRE SO SBRIAS B vshsaper 20 S EMS0], Bga by 0 e ©
2-f 1 uoro- 4- rreb:lmamyaecﬁt”ﬁphembrasld@awaﬂtrmratsd %hmflhﬁxaﬂm(s Ineads a6l gwf the phenol
to 35 gi t oct:- @
coai 3) [ orr] e bypSnfi PRl by lrfhons E’ bf’ g 5‘2“’*?1‘“&@’ WeE® (1
H, 7.05 (m 5;87-2)(8,?@)7@16%4%)54%(822&) 68 (S 1, 6$ H)IH)67@ (m, 4H), 8(ldd 3= 2.4
Hz, | H),53.75 (s, 3 H, 2.61 (s, 3

- 50- ) b) 2-(4-Met hoxy- phenoxy henyl)- 1
-nor phol i n-4-yl ethan- 1 -thione —L———&cpfe aration Wecording to the procedure of

Harris, T. W, et al. (J. Med. Chem 1982, 25(7), 855 - 858),

4- met hoxy- 2- : ] (0. ot

5 mole), amg it y S BRL 2
title conpound (1 24 g) asavvhlte solid: I\/B(ES) rﬂe 344 0|(M+ H);r
c) 2-(4-Ngth X To a solution o
2)(4 ﬁret %xy%?&ﬁq 2’ %ﬁ@ﬁ%%&é@@%dhﬁﬁaé&hg yl ethan-1-thione 10 (0.35 g,

1.02 mole) in i- Fivmo(lc_l.snlwtql of Bel3rrghax yphenylinders (4 oBdmiiEh] répated by,thel 0. 2
mol e). The rrﬁawc;m M@é d‘}@ﬁzt ﬂtlaiz; 064, llwmiw%is H8) §r0°C&rQ§£Hd}9@;ﬁ/reo§39lRL§d to R,

diluted with and washed W t aqueous
acidified to Sﬁh“fre?frl}lN’&TWizr(Z%%clMHmTHF) over Sawa Whe resydting sclesipnas addgidCl 3.

The conbi ned deagmmbs svRtién d:reﬂgd bﬁmfacdvgs@wg\@o mmol) lmgﬁtrﬁﬂa@d?t@? gi ve
e her i RREAAR s 05 Bt e S o et

3- Met hoxydi beamneapbarid] thx&per@weﬂd}:epﬂeted The organic layer vﬁsﬂﬂbdlbveQMng and

2- (4- met hoxy- 2- pheno e et| acid (594

t hl( onyl chl grcf‘ﬁ‘%m("f@a( ?@E%“%ﬁg%w@%?fe g hf"é‘%‘?’aﬁ)?u’fr‘rg’rd @Owllﬁ"ﬁ’ C*F‘Pf@?f%%%hy

concent r at ed (8D, mwaeAcmexane)aa@wtemebmpage (NVRE): rhfmmﬁe(HooMBQ dﬂ@

tol uene. The resul Si ve

and the sol utl g)n( \ﬁ%éngﬁéi&a lgﬁtgpﬁé’éqﬁ :1%!5(1565}3 40&meld): 6&0(6‘1 2R éi(s IH)
(673 ny, 28. 06.NOm1&)) T2 ¢ YHLASGKE, ¢H).nL) in a flame-dried flask under

argon. After stirring for 2.5 hr, the mxture was diluted with CH2Cl 2

(10 nm.) and washed sequentlall with 1.0 N NaCH and brine. Drying
(MySO™4) , cond’érﬁthéltﬁ-b?r[@mhq?‘ly oxdHpkarylsepingshy on 25 silica gel (5%

Et OAc/ hexanes) gavg s&]bﬁ‘oﬂ dflek mguﬁeih&x?gﬁ’e ?Emdérﬁﬁeta?é(ﬂ Zé %5%@):1 ow
oil: [err]H NVMR (300 NHz err 6.74 -
8.08 (m 7 H)acetone (30 mL) was treated w1t 4% aqueous solution of osmium tetroxide (0.5 mL)

25  followed by a dropwise addition of 1.2 M Jones reagent (5 mL, 6 mmol) according to the
literature procedure (J. Org. Chem. 1993, 58, 4745). After stirring overnight at room
temperature, the dark reaction mixture was quenched with isopropanol (2.5 mL), followed
by sodium bisulfite (0.9 g) and water (30 mL). The product was extracted with ethyl
acetate, washed with brine, dried over MgS0Oy, and concentrated to give a solid residue.

30  Trituration with 1:1 ether / hexane gave 0.76 g of the title compound: 1H NMR (400 MHz,
CDCl3) 8 1.18 (t, 3H), 2.90 (m, 1H), 3.3 (m, 1H), 3.92 (s, 3H), 4.1 (q,2H),4.4 (m, 1H), 4.4
(d, 1H), 7.25 (m, 2H), 7.5 (m, 6H).

¢) Ethyl (+) 3-[(3-methoxybenzyl)]phenylsuccinate
35 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
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e) Ethyl ()-10,11-di hydro- 1 O-hydroxy-3-nethoxydi benzo[ b, f] oxepi ne-

10- acet at eWO 99715508 Anhydrous Et OAc (0.94 nlL, 9.6 mmvl e PCRASEHHYEY
dropwi se to.a solution of 30 lithiumbis(trinmethylsilyl)amide (1.0 Min
THF, 7 nl, 7 awixbl Bie filmatelwps qadfer(tratediand ragomcentrated frémasteendrandthefylzak at - 78 C
under argon. Afidfle t9g§ebr65 gmt{e%oﬂl Biind: lﬁﬁmdﬁmm CDCl3) 84%3(131{)“”“

another 5 mn, a solution of 3-net oxgdl benzo oxepi n-10-"0ne

3.2 mmle) in ?‘P—Fﬂ»(li{)ng?ﬁ (MedDatdd (5. 3H ﬁvli@e?-}b\vérls 4.4de 1 1), éﬁél’ﬂ’ %Frl)y THF
(0.4 nl) 72288, 61ped in transfer. The reaction was stirred at -78 Cto
-40 C for hr, then was 35 guenched with saturated NHerr]d (10 nL).
The m xture was warnmed to RT and extracted with Et OAc. Drying

(MySO4), concénEdhgt @0, adihytiioad-methok piiiriong5Hpdiyenao{a didytiobepsie- 1040ate
Cyer hoxanes) Gaveok ighddehify SRR OIS dhyfLB3 (R |+ [errTH NWR-(300 Mz,
CDC err err - -

1.14 - 1.20 (ngth8xyHenzyD]phenylsutcidare (065 §, 1§ mnIGR dry BetbBerechdt]oriie )0, mi2) 94 -

3.02 (dd, 1 H)vere%d@e% DMF (92 L%aﬁé’ﬁ:ga%q’cﬂﬂo?gg ozgmgoz 28 %m%% (A‘%% éé Nhs 3. 40 -

3.46 (dd, 1 26 (m
6 H, 7. 61'9 - qohggm(vtpg ad@edﬂ)‘opwxse tga squynqr_qqgﬂalummum chloride (0.6 g, 4.5 mmol) indry -

()-10, 11-di hyﬁéﬁyﬁné"&ﬂ&ﬂf&(@i REN Z'Pﬁebmthﬁé%ﬂé ﬁ\f‘ehg&d%?tgttﬁﬁ ®ith ice water, the layers

Boron trifluoride ethe 048 3.9 e) was added to a sol ution of
et hyl rvgrlcrs]:;jarat# {tf Byer was extracted with methylene chloride. The

10- hydr oxy- 3- cmﬁmmdydganzyn[rbwéxiaMG@bmMg%@@xﬂb&ﬁ@nt&ﬁ&ﬁ THE residu8 vas

mol e) and trijethyl sil CH2Cl 2. .at O r]C
under : argon. Lfrffhe\é by ol 8r°ma Per %‘ﬁ%%@a@r@&ﬁ Qh"tfﬂ%‘ﬂé‘hé'ﬁe s ‘FP"EWE’NQ ]
and t he nixt uf0e3 gbaéfﬁﬁMRa(ét)@M}m CPRCIA) 6 1.28H2, G, 2. 83 ¢y, 1E), (SN N HR3R4 (s,

cthanol (20 538 4R, oth & iy A% 10 BB LSRN Sl 2P RS Uy

was hydrogenaftsetHXor 3 hr at 50 psi on a Parr hydrogenation apparatus. The

catal yst was rem)ved byfiltrationthrough celite, and the filtrate
was concentr at eld= rd the title npound l\(77523 , 86% as a
clear oil: [ePkFil &re‘l*wﬂ&‘"?* 639@08;-5{*&4?61"29&9@510 gpteng1Uacetare” 1) | 4. 18

- 4.08 (mo?2 H)mlx&res&r eﬂ@l H- 1ld)11-c8h3&903 r&tﬂo&@m-oko}ﬂn dlgelﬁg[a d]c?yci%ﬁae;ﬁéifé 10l H,
2.98 - 2.84 52(m 1 H),

1.32 - 1.20 (?c"'ta:‘f ({QD% g. d 93|_21fﬂ06 d Q%%ﬂ?‘% .':l_l_g ip glat?al’ acetic ac1d (25 mL) was

- di hydr o- 3- hybivdosgedatbdat 56[phi, fot bS(bCplm €The Ifixmoewat filtered using celite® and Aashed ut i on

of ethyl ()- 19/ tﬂ';ceﬁggégj gﬁe’g‘%ﬂg{et}f%)égﬁ&g@%%; %‘id d—l:conggltrat%fl q’romatcf9 Fa%t %‘8?& i 0( 523

ng, 1.68 mol e I'n n of
BBr 3 i nmeghylepeochlarids te/givg 025 g of te twermel)ndat H)NMRLM%MP&r §bRI3) Fhe
reacti on @S sbs (1 s, ﬁ@b (m, 2H), 2.80 (] ), §B§Gn%q."86 G, 5ip), 3%8%4, aﬁiﬂeﬂ}sl(
careful ly. Thgla éBZ‘iE IHSSSS con %Strate resi due was 3 h
chr omat ogr aph&d- § 1P T ¢ 70%@?&7@3&(7‘!‘1@%%) to afford the

title conpound (407 ng, 89% as a pale yellowoil: M5 (ES) mle 299 (M +

H +. 25 . Preparation 21
Preparation of 2-[(3-brono-1-propyl )arﬁg?’?él{%%%t hyl pyri di ne- N- oxi de

hydr obr om de

30 Preparation of ethyl ()-10.11-dihydro-3-hydroxy-dibenzo[b.f Joxepine-10-acetate

a) 4-Methoxy-2-phenoxyacetophenone
According to the procedure of Harris, T. W, et al. (J. Med. Chem. 1982, 25( 7), 855
- 858), 2-fluoro-4-methoxyacetophenone (1.00 g, 5.95 mmole) was reacted with phenol to
35  give the title compound (1.27 g) as an oil: 1H NMR (300 MHz, CDCl3) 3 7.90 (4, J = 8.8
Hz, 1 H), 7.35 (m, 2 H), 7.20 (m, 1 H), 7.05 (m, 2 H), 6.70 (dd, ] =2.4, 8.8 Hz, 1 H), 6.35
(d,J=2.4Hz, 1 H), 3.75 (s, 3 H), 2.61 (s, 3 H).
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30 a) 2-[(3-Bronmo-1-propyl)am no]-4-nethyl pyridi ne-N-oxi de r g)'&m,'de
A sol uti onWO 9B (5.0 nL, 64.5 mmole) in CH2A 2 (20 n) 4
dropwi se over 15 - 20 min to a solution of 2-[(3-hydroxy-

1- propyl ) am no] - 4- met hyl pyri di ne-N-oxide (10.0 g, 54.87 mmole) in

CH2A 2 (100 RT and stirred for
2 hr, tgen Et )&?428%"}16 Eﬁ’e'l;&ggﬁeég)gl V\fr hol)?ﬁ@-y agqgtgfo\%nt s were decanted
away fromthe gumcm@egmtbmrecedampftﬂaenq@ffew At et MedsCheas ARRR, 25(7), 854 t h
addi ti onal C"'%Qg% % Eﬁzﬁpﬁe%%k’i‘aﬁébpﬁewﬁé()l :69 @98 aatidyi ﬂﬂfup(mg ghayel | ow

resi due on stand |ng In a reftrigerator overnj Thi s
solid was ol Wé@ké@“ﬂmrmgﬂ"e@ j ok, 11.2 mmole) were reacted to give the title compound

- 52- (1.24 g) a¥4 46itd svlidf M8 ) hoe B44.0 Maamdound (15.07 g) as a yellow
solid. Additi onal title conpound (2.05 g) was obtained as white
needl es by concentration of the conbined organic |ayers. The tot al

yield of titleg Wy%eﬂ&yﬂ&ngl)é&ﬁ%mdws (ES) me 245 and 247 (M +
+ 5 :

;?,epa“ ng the bi ol B‘%Ia & r,l{lgll (L&V\ﬁtﬂgetﬁg){m?gﬂe%%x O:Jher!c)}ﬁ} 5?& ?%}{E?B Dl rﬂ {.an-thl?ne om

intermedi Kl e mﬁmm@asnmﬁlehnaé’rﬂﬁébﬁ mbeand Iriz@ K& mL) was gddedc§OHI(H.57 g, 10.2

Prepar ations le). The reactlon was heated at reﬂux for 18 hr, then was cooled to RTESRS Wikl 10,
Preparati on of ro- 3- pyridin-2-ylamno)- 1 -butyl|-5H

10.11 -
“di benzo[ a, d] c¥fe zﬁi\ér}'{aéﬁ’é‘-"i‘@‘ é‘@@t iIhe agqeeus layer was a%lxjhﬁed topH=4 with con¢. HCl
4- (2- Tet r ahy diRpy4dsaRithdedywith CHCS. |'Hiétcﬁin§hﬁﬂlaﬁfl‘actslveré)ﬁﬁdﬂﬂﬁerlﬁgso and A

;Sﬁl ution gf S? F%ﬁ%ﬁ/ %%Flélﬁtg §H/mt}i§nt{t§ec§%5§$r@§(ﬂl 32 gg/%s a white snhd a%l?]s was usezi witl gutadded

2- ( 3- but yny/| ofuthegiurifioytibno MSKES) mae 26910 Mrd H)*30 mmole) in dry THF (60
m.) at O[err] C under argon. After 0.5 hr, tributyltin chloride (8.1 nm,

30 mmol e) was added all at once, and the reaction was warned to RT. After 3
hr, the dy dadethexydibaszoif.floxepin-i@-o¢ hexanes (300 nL) and washed

sequent fally w t h ﬂ%@h.{u%n)éf 5 4—%chox§dz)pheﬂ(9cf‘f>ﬁ%y()2ceﬁc 284 @Xmgaﬂg n%ﬁ&lh’)r iat ed

brine (60 n). x , concentration and silica
chr omat ogr aph$higudsite M’i %W@§ heated at refly for; 30 ‘E‘“c‘@ﬁﬂ)wm“f@“ﬁ'gdg" drynes,
as a near by Cahdtht RsRluivas redbrcektbltadTiréhedimy amﬁél)esxfﬁin@reaﬂue &k& d\&vavé&liao MHz,

l(_D m 2 2. 5%”’(%%)641? ?36 513.19‘) cr'l?rle-,sgluUOn '\;Daé ad%ig ngtvme agRt)trg a ius sion ff g§1 3. 62

, 1. 42 - 1. 653(mmg, 5D8I)mold)iR@ry-CHa (I3 (4 mi) B dlameSdi@A flask uidiér &gon. ,mqu5 H) :
b) H gﬁ O - IQrikd sl fe Rikelre(Wastdfibled WA QRYCIPN AXYahnd whsttdls¥dlientalty
v with 1.0 N NaOH and brine. Drying (MgSOy4), concentration, and flash chromatography on
25  silica gel (5% EtOAc/hexanes) gave the title compound (264 mg, 48%) as a light yellow
oil: 1H NMR (300 MHz, CDCl3) 8 3.80 (s, 3 H), 4.02 (s, 2 H), 6.74 - 8.08 (m, 7 H).

e) Ethyl ()-10,11-dihydro-10-hydroxy-3-methoxydibenzo[b,f]oxepine-10-acetate
Anhydrous EtOAc (0.94 mL, 9.6 mmole) was added dropwise to a solution of

30  Ilithium bis(trimethylsilyl)amide (1.0 M in THF, 7 mL, 7 mmole) in dry THF (7 mL) in a
flame-dried flask at -78 °C under argon. After 0.5 hr, TMEDA (2.4 mL, 16 mmole) was
added. After another 5 min, a solution of 3-methoxydibenzo[b,fJoxepin-10-one (760 mg,
3.2 mmole) in THF (2 mL) was added dropwise over 3 min. Additional dry THF (0.4 mL)
was used in transfer. The reaction was stirred at -78 °C to -40 °C for 1 hr, then was

35  quenched with saturated NH4Cl (10 mL). The mixture was warmed to RT and extracted
with EtOAc. Drying (MgSOy), concentration, and flash chromatography on silica gel (10%
EtOAc/hexanes) gave the title compound as a clear oil: 1H NMR (300 MHz, CDCl3) &
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di benzo[ a, d] cycl oheptene- 1 0O-acetate A mxture of ethyl ()-

10, 11 -di hy@re9ndsogt ri f1 uor omet hanesul f onyl oxy) -5H 30 PCT/US98/19466
di benzo[ a, d] cycl ohept ene- 10-acetate (1.34 g, 3.13 mole),

mote) o LSk %&' Sl o am. 14! 2643 88 AROLE 2 S B lin BB o7y
di chl ori de (1380 ¢4, T B).GoW9 rﬁn"tﬁl(é‘} 1 Bha.48nRvidrddid H), 3.78 (édﬁ(ma‘h@i? {818 m.2 was

heated at refjjig.cangek @ 681, 7@1‘.’[7853 digd1 15, the reaction was
concentrated to renove nost of the dioxane, and the residue was taken-up in

Et 20 (100 35 m). 10% KF (50 nL) was added and the m xture was stirred

briskly far OfSedyl. (+)Tm31l-d1hydro%%&ﬁbb@dlb‘éﬁﬁi[b,?}@ﬁepﬁrﬁnw&gta&nd the Et20 |ayer
was filtered throu

. The filtrat
concentrated and t %mP ér[ﬂlﬁ’ﬁ'gr g\‘lﬁ%@ﬁ&éﬁﬁﬁb&?&lﬁ‘ﬂ%@%ﬁ aéﬁ?‘f 2 solution °f_°rﬂ?>‘1e e
- 93 - (£)-10,11-dihyéto- (0t)rdaty GAmethexyatiteenyo[bBloaédin- Db-ﬁd/&eud (600 g chrm)gu 28
1.12 83¢ nes
Eer r] H AR (A) ﬂ%%mWFié%"?] 8 lé“"r’f' 9 gl i ?g%géoég BIJ)E er ar °“7A6‘%r

-7.20 (m 5 H)0 min, the reagtionywas quegchpgt with 5P NaHC@$, aptl thedmixtuge @am;radteﬂmh 4.31
(d, J = 1fp 2 d’,‘ﬁzl 9. Drymé—(ﬂ’f@SO -ahd concéntfabio q}:‘ggﬁve% )@lgng 4! ?‘g é “gaj%zsscgggdén

o1 H, 2. b ctignal Gomb) argﬂ L) PG 45 mep 038 mrnclelyvas iy, e mniip,
2.65 (dd, J =wdsShydrogénatedHss 3 hr dﬂ)SO ﬁo'ﬁ:hf(aﬂ(hydrbjenalién z%)agat@s e cétal'?nga} 78 -
i ?21( |r_n|z |3 %mox;gqtyé'g rat}ﬁnethr&)g%hci e_@ 148 f]Itrate was cqpferﬁa%pé ﬁf)fqrd 1@: nilf gt J
adLhydr o- Sd[ Leofripotimt (52D g 895 ) asraycleax yi):- I\H\mmdo]MEki-CD@Ip 37. 1f8 -6.58 (mI 7
T Rt A Rl iy L G

5H di benzol a, @fcyd). dHépt é%édcldlé)c?eﬁatase(m@) 12277 Zﬁmasél)) 10% Pd/ C (0.3

"g, 0.28 nmol e) , and Et OAc (28 m_) was shaken at RT under hydrogen (50
psi) on a Parr hr, the reaction was filtered

t Af t
t hrough cel i t% Bty (tthigﬁ) FF‘&P’E‘?’@ M&B’ﬂ‘b”@&ﬂﬁﬁpfﬂﬁt]@oﬁcetﬂel i ca gel -
cgr/(;)n'at ography (10.%s61hﬁ¥kcéﬂhgwmgsm lgadlﬁydrhdfl-g -thdthd d.@eﬁﬂaww&e me-m-aéela@?mb
% as CcO S exa
2R FELE pimolby o CAYC b BT See?dgapwxserw@gohaofu% Sheing -

4. 60 (m 1 H)in HoSh (10 MJ 6.2 nil5 677 mmole) aﬂ-&°C ﬂndeb argdn. l’Bxe-rea‘kanﬁwémnrrEd Fjr, 3.80

23 249((3 m( ml E{) i(Dmm3chIg-CH3§I-ﬁ9 n(Lglwa% Eaef g&eﬁﬂﬁy {_]D‘?i ﬁ'gxtg%]V(aé éonc‘?ntrat%__%dnf%heg 4
Hz, | H), 20 r’es:éueG@S(f}gép chjomatggag:ed@ngﬂ‘q,a_ geljlﬂ) 20% E@Ac/h@ca@e}s) fopffoBithy, 1. 77

-1.90(m 1 ,compéind-(407 rh MRV 3 VB
( titde, cotpdind-(447 Zz(9l%)da)9a pale ;lenh) oil: M%(B(;S m/e)299 (K AH?‘E ] H);

(ES) mle . 459 (M + Na) +. ()- 10,11 -di hydro-3 ydroxy 1
-butyl) - di benzo[ a, d] cycl ohept ene- 10- acetate 25
sol ution of ethyl Preparation 21

()-10, 11-di hydro- 3-[ 4- (2-tetrahydropyranyl oxy) - 1-butyl]-5H

di benzo[ a, d] cycl oheptene- 10- acetate (456 0 ng, 1. 04 mml e) and

p_t0| uenesul fideRpasation of 2-[{(3-bromen] d rprbppilan 4601 y 51 N vdiohroatideo| ut e
EtOH (10 nlL) was stlrred at RT. After 2 hr, the reactlon was quenched

with 5 %_NaH n_) and cgncen ratedto r_ermvethe Et OH. The
resi due V?/Ql: %&é’@r#?ﬂﬂ%? Jamine-f-magthy Ipyridingc N wgidgihydromap@e> . Dryi ng
A solution of SOBr9 (5.0 mL, 64.5 mmole) in CH3Cl» (20 mL) was added
dropwise over 15 - 20 min to a solution of 2-[(3-hydroxy-1-propyl)amino}-4-
methylpyridine-N-oxide (10.0 g, 54.87 mmole) in CH,Cly (100 mL) at 0 °C. The reaction
was warmed to RT and stirred for 2 hr, then Et70 (200 mL) was added slowly. The

- 35 solvents were decanted away from the gummy precipitate, and the precipitate was washed

with additional CHyClo/Et0O (several times). The resulting brownish-yellow residue

solidified on standing in a refrigerator overnight. This solid was collected and washed with
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30 (MgSg err], concentration, and silica gel chromatogr aph)l/’ (Srlz 1
Et O_Ac/ hexawep/1§38e the title compound (342.4 ny, 93% P& TOS9%H488 | ess
oil: TLC (1. 1 Et QAc/ hexanes) Rf 0.49; [err]H NVR (250 MHz, CDd 3)

[err] 6.85 - 1312@5; 4ffBrd thehile cémﬁélunacm 07 g) as%. yk11bt2 solid. h&dduaane&me bmipBuridm

I2-|Z H, 3. 752_ ég D? ah\(/:[tg\]obtaxrwd’ as whitg nied"r)eg bx c&é@en%at{%n of %’Ae Zﬁsm mfd ?‘éga_xc:}a%/ﬁt]s 4.1
1, ’45 - 1,80 (The tetallylield &f @Te dompodnd:-was 17.3%g B6M); MSH(ES) Wi zaasendmaé (M&SH)("M +
+. - 54-

e) Ethyl ()- 10,11 -di hydro-3-[4-(Nphthalidimdo)- |

- but yl ] - 56+ di benzdlte, fdllewiog od)rapmmdedlustrate methodsfor prgparing the b1olog1ca]1y acti} et hy|
azodi car boxyl tion
T b PO 1@&@ \('9’5 %ﬂmcaﬁ éa%?ﬁ rﬁ?g;ﬁé@cﬁaf@@&ﬁﬁ’ouﬂﬁ?ﬁ‘éﬁ 2€ddsQitRd HPthk!
-butyl)-5H dlfbré"aqlogﬁreeji@y@fksoheptene- 10-acetate 5 (0.37 g, 1.05 nmol e),
tri phenyl phosphine (0.33 g, 1.26 mmle), and phthalimde (0.19 g,

1.26 mmol e) in anhydrous THF (10 ni) atEfRT l;gger argon. After 23 hr, the

reacti on was concentrated on the . Silica gel chromatography
(30% Et OA®/ hexanes) gave the title conpound (0.35 g, 70 %9 as a

col orl ess oil -rel\r:@at{olh:' ISH() 10, 11

- di hydr o- 3- ( - e = 10- acetate

Hydr azi ne nonrdibspdefadicyciohdptanee O-getiqagidrp| e) was added to a solution of
ethyl ()- 10, 11 dihydr03[4(N—phthaI|d|mdo) 1

-butyl ] -5H-di benzo& cycl ohept ene- 10- acet at e (0.35 g, 0.73 mmle) -
in absol ute B ‘E}ralli‘t‘jmaﬂa“)tl?ﬁyl)’éHEb'CtZISF?E?YIaIt'bWe The reaction was

st It L r tedI ats RT for AEolhfmn ?ﬂﬂ?uty\ﬂﬂuiﬁmhﬁ R&@fes (ABAM ] 188 Ifn%.] 3(&;21511{6'&91%6&1%@&126(1
Wi ol uene. ntrati pn on va \ | C un
(0 53" 0 50052 Ham <TG HitiLied selfted Br 2-CFuli @SRl i 4 pssh (§7 FLBE

dI) bg[‘];lgl[ a( é] thohole) in-dtiy FI}HFr(iQ Dl 4t Q:;:C urglenggon. dAferD-S/hramibng)tin chloride (81 MlSH-
2- chl or opyr | Q'Efeg%%mﬁ glrl gﬁﬁﬁgﬁgﬁm r8ac§1£n g2 Yarélgéd% iiItIu)Aehep{5 Rr the

()- 10,11 -di m@m »3s (Mutawnbhe&anewm )8 wmbe% seguentially yvamdhébéecrﬁél .
10- acet at®y (Om2¥ 10% KF(2x3@mf13, mét%ted%qewm ing QN%S@/,;) Jo%nég?ﬂ}hﬁ‘c)n in

tert-anyl al cohol | ux f.Qr I tion
mxture was dfddilie ge& "thFP Y(@(fo‘-a ﬁﬁf’hawe!f).aaweﬁheaﬂe gqrppound (3. 5% 27%)
filtrate was smeemecaamsen the (5%tmmap/heﬁnbs)aq:0@a 1Hmmamqvmm¢ )9:5

25 MeOH CH2

oil: MS (ES) 5486 g A%\f% J}*A% 5%“1% lg)ogggug%ﬁ) %’) Q’&giﬁ ¥ - OV
- di hydr o- 3- [ 41.8p¢m, ldﬂ):-lzﬁsylla'l&(m)lﬂ)ll 4Ddul.§h (m5H-H), 122 141 (m, 6 H), 0.82 - 1.08
di benzo[ a25d] cm’llgqﬁ_pt ene- 10-acetate

b) Ethyl (£)-10,11-dihydro-3-{4-(2-tetrahydropyranyloxy)-1-butyn-1-yl]-5H-
dibenzola,d}cycloheptene-10-acetate
A mixture of ethyl (+)-10,11-dihydro-3-(trifluoromethanesulfonyloxy)-SH-

30 dibenzo[a,d]cycloheptene-10-acetate (1.34 g, 3.13 mmole), 4-(2-tetrahydropyranyloxy)-1-
tributylstannyl-1-butyne (1.66 g, 3.76 mmole), LiCl (398 mg, 9.39 mmole),
bis(triphenylphosphine)palladium dichloride (110 mg, 0.094 mmole), and anhydrous
dioxane (31 mL) was heated at reflux under argon. After 1.5 hr, the reaction was
concentrated to remove most of the dioxane, and the residue was taken up in Eto0 (100

35 mL). 10% KF (50 mL) was added and the mixture was stirred briskly for 0.5 hr. The
aqueous layer was removed and the EtpO layer was filtered through a mixture of celite® -

and MgSQOy4. The filtrate was concentrated and the residue was chromatographed on silica
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30 A m xture of ethyl ()-10,1

1- di hydr o-‘g- [ 3/'1%5'0&X0py” di n-2-yl am no) - 1- butyl ] - 5H PCT/US98/19466
di benzo[ a, ?(?yc ohept ene- 10- acetate (0.07 g, 0.16 nmole), 10% Pd/C (0.08 g,

0. 075 “mol e), cycl ohex 0..16 1. d i sopropanol
nL) was heat e8! 99)7?%‘9)‘/‘\5@“3“65 o giferd the ity WPBP'ETJI& lﬁg, S%Eﬁs at‘?‘i’ge Fﬁ?‘é{l"i}st was
removed by fit1g @ozROAMexgies)Ry 0.402 JHNMR (400 MHz| CDEL3) pad iwais3onas h &), wi t h

o gi ve the (hGd20em ety (dolg P keaBoe e s e T R (e 24 245, 57
(M + L E), 411 423 (m. 2 H), 3.76 3,97 (umo 4 K, 3.59 - 368 (m- 1 ED, 368 3.57 (m. 1 .

1) Ethyl ()- 31?47 %1&11 g4 Hydf B2 311&)42(995&! dLrs2r, ¥lsaiy, Aed); 240(th“1 ybh{sz'rgg,h

di benzo[ a, d] acet

O o GaLs ot o T ki 2351 ) L5E7. Otk L EDGATA - 1.95 (130, .68

di b |l a,d]c 1 1.
(0,66 L. 0 G T P T P oty o R e

After 24 hr, the reaction mxture was concentrated on the rotavap,
and the resi oy EEMA R 10, Ut-Bilkydvot [ 42 Retcdhydilopyranyloxy)- 1ThiylBOHUt | on was cool ed

in an ice bat dded slowy to give a white
preci pi talt0 %ﬁ?’&% icdflgg?ﬁ}e“(?rjoéci QYI\/C 45% CH3CN H20 cont ai ning O. 1% TFA)

gave the title conmpouinure df2thyl(+)20, l%dxaslrra3m(2—eatxswdmpyrm1oQ(EIS)-buqyn}140]1 3°
(M+ H)+. 10 sy, %%zo[@kfﬁoﬁes{en%k%%éWg%79/ ,%‘a 'E%Qg%]i’cﬁc %323"%1% C,

59.54; H 5.31,
Exanpl e 2 rgmoleit;ragg ErQa¢ &8 ngjf) wasshaken at RT under hydrogen (50 psi) on a Parr

1-di-hydr o- 3- [z?p brdnuSt hﬂéwuxr t}félrékcaowamméddardar'g@@aﬂtaasxha &Hﬁmate was,
di benzo[a d] cI ohe Slfag'g(ggcetl c a

- di hydr o- ae%re e Y&"a‘(ﬁﬁ}%‘}c’hﬁganiﬁ? 6%@ |“Ex‘9&e CSNPW"C'

diOI -bﬁné o[ a3dl[ cucdecyw em)aaba-coldi}e&mﬂ arieC 20% rlatoAc/he)xanesEm/m ; (- NNI®, (300 MHz,

- dl ro- le 15l r N5 g5 - -~ O OXYr

di be%zo[ a, d]cy c#@ﬁg%tdegne’ljzfo( @aé%(%a%%gﬂ{gg'ég ‘%T%)jo E)%%y“\ﬁ%mﬁ?ll n
et hanol (6.8 Hz 1 H), m_z 62§(mn2>Hé)3 B0 Glps 31 H) 2.7t A&A G, 1 H),S.441-)3.58dme 1

conbi ned, an i i trh t
e a grgfr E%gms%l{ﬁnel\m% 33 (dd,. JW% ﬁ@mg ﬁﬁ)@ds (9@1 Bﬁ%%nﬁ‘i B

Cher S 2| R ooke 15 St B, DD 0r 6l S Fns Faet 29 (vH). d g6 077 meh o

25 addi ti-ong), 1@7(t,7_n;| NHY 3 R MS @) aoado (M aiNayt. The resulting solution
was cooled in ice, and the reaction was quenched with glacial acetic

acid (0.47 nL, 8.2 mmle). The m xture was concentrated and the
resi due was pdr Eihyl @rd€,1bdihyvden3-(G-Rydréxyt LButyl))SHaditledzalafdlo@ichemenedl 0-

- NH4A (10 nl),.Lhe | ayers were separated and the aqueous |ayer was
extracted w t?’u CH2A 2 (2 x 10 nL The conbi ned organic | ayers were
dried (M@PX) and &csatiEpn piathy (£)-10,11-di ydro 3-[4-(2-tetrahydropyranyloxy)- 1-butyl}-5H-

dibenzo(a,d]cycloheptene-10-acetate (456.0 mg, 1.04 mmole) and p-toluenesulfonic acid
monohydrate (60 mg, 0.31 mmole) in absolute EtOH (10 mL) was stirred at RT. After 2 hr,
the reaction was quenched with 5 % NaHCO3 (1 mL) and concentrated to remove the
EtOH. The residue was diluted with HyO (2 mL) and extracted with CHyCl,. Drying

30 (MgSOy), concentration; and silica gel chromatography (1:1 EtOAc/hexanes) gave the title
compound (342.4 mg, 93%) as a colorless oil: TLC (1:1 EtOAc/hexanes) Ry 0.49; 14
NMR (250 MHz, CDCl3) 6 6.85 - 7.25 (m, 7 H), 4.34 (d, J = 15.1 Hz, 1 H), 4.08 - 4.30 (m,
2 H),3.75-3.95(m, 2 H), 3.53-3.72 (m, 2 H), 3.33(dd, } = 15.1, 4.1 Hz, 1 H), 2.95 (dd, J
=15.1,94Hz,1H),240-2.75(m,4H), 145 -1 80(m 4H),1.27 (t,J=7.1 Hz, 3 H);

35 MS(ES) m/e 353 (M +H)t.
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30 and the resi due was reconcentrated fromtol uene to | eave

reddi sh- or YY&¥HM8 Si|ica gel chr omat ogr aphy (5% MeOH/ @H‘@?s’&éve
the title cenmpound (601.1 ngy, 90% as a yellow oil: TLC (5%

MeOH CHCI 3) Ré) Bthyb(+){16r1A dihydhdR3-[209-phttzlidi@Dd) ) byt @i-SH-dbBo e d)cydlokepleng- Hz,

1 8§8cetatd - 30(m6H) 6.77 (d, J =2.6 Hz, 1 H, 6.67 (dd, J =
8.2, 2.6 1 20(m2H),428(d,J:150Hz,I
4.18 ( J = 7.2 pretolﬁyodxqprMy(af.e (02 mLpl.25 mpmole) wap added dropyvigso a sefuthp (m
?dgl) 3 3.46 ( Aot e}hﬁ (ﬂﬁo sz1h?drbb3r(431ya%x?qdbut91)3le.ﬁbeglzo% dgcylé%heﬂtedé)lo a%e&r'é
(dd, J = 15. 6(0@7 & IF(E mrfolpB triphegy)phosphine (02’23 24 2(6rﬂ1mgle},|)and mhth@lmxdq_(oél@ q m 6

H)56 V5 (ES) M 26 4@dolé)\h anhydrous T)HF (10 mL) at RT under argon. After 23 hr, the reaction was

- di hydr o- 3- [ 35 ¥EHA %?pg? i SVF%ﬁ?]‘ﬁBsma]wgf B8 B Kif Adpexanes) gave the

di benzol a, dl cyidé cimegiued 60.351g, FOFE)Asatoplorless oil: MS (ES) m/é S0 3 (M £Na)+. et hyl
()-10,1 1-di hydro-3-[3-(4- ethoxy 1- oxopyridin-2-ylamno)-1- 5

propyl oxy] - 5H di benzo[ a, d] cycl ohept ene-10-acetate (601.1 ng, 1.23 mol e),
cycl ohexeh@ f) Ethy] @)-QOdﬂ-dll!NQT%31ﬁ£Bﬂﬂ990 1-bgyhHdf-dib¢rzaa.digycloabeBée- ihaselle, and
absol ute ethanol ( l%d%zfﬁehonohydrat@?@lhﬁ@t l%dmﬁﬁ)leS Ghd wﬂe&' tgé)llg'%g%?%tgﬁ;(%ft of

23.5 hr, the reaction was tered

pad was was hedowﬂwyém%m'?h*h%hq‘"i"lq(’? étbé“ gﬂ'@&?&@i% f’lﬁt’@@he@m&tlprécetate
resi due was r enssg @3 minold) ff4bsolie BOH 10 i) hProbRhe (szhﬁpﬁamgrﬁﬁh%cﬁéﬂ MeCH

1: 1 10 Et OAC h i 8. 90%
: |n ght yel | ow &7 Stl@%@&fﬁ i, thely ﬁf{‘?{e‘%ﬁg@f’%—é Bﬁ% mg}?)ef' wi lb‘f"'rz‘i’}%'l"faNIVR
(400 MHz, lﬁDgFenwpyrat[cmrqn]thﬁrmaﬁ ga6ve\71};e:t(nai (&\;ﬁﬂbug&% N2 9(:)L%l)_|z)1s ﬂ%@cg%ess( %S&BJ( m
4 6. 99 < = ' » O. ' =
2 7 o ES PR

8. dd, J =5.8, 2.1 Hz, | H, 586 (d, J =21
Hle),473(brtIH),428 (d, J =14.9 Hz, 1 H), 411-4.25
m 2 H, 4.0 i} 15 3.83 (d,
S L 14H)9 e %) (Eflhyl @+)=!O5119d1ﬁ§7dro—gr$lhj)(l o%o;%&d(n‘h y}]ammo} IQbJé?l] Sﬁ i H) 3 30(
(dd, J = ibg Z°éadlﬁyfi°h§|2‘°“%1 °°ta2693 (dd J =150, 9.2 Hz, 1 H), 2.64
Eddz H51 :1227? ? 8Aquxuirewz-cmxlaﬁ%yndme-xv-éﬂab WydrdchidBide 0.5 1s7sxhﬂmlz Q%’yr 24%
m e
(m2r, 37l g s adn Cabbyo S aReneoin syt 1o SR ag
- pr opyl oxy] - 59!—63 mmole), end st (U26es 3. Bhemblehin re @yt dtolol @oil) was heated at

(1+;) N NaCH (1 ére}lugf%rl%l h?r g‘]_?@{egétlo?ﬁ'ﬁl ﬂ:ﬂ%ggsp(&tu? ﬁgcﬁgcﬁlé&% H& ) O fleredt Q}él

- pr opyl oxy] - 5 fhe filtrate Waﬁii’%’é‘?&@[‘e&l Qe iﬂ‘%&p@é‘ﬁ‘egelﬁh@l‘!@t%ta@hz 62851 ng, 1.11

mrol e) i n2§sbs MeCHECEL VEtbA(c Velte @i f med
in an oil bath ﬁg& é—g) 5C;-éaAfteert Zocor??ouxfﬁrgzﬁgg??gﬁwé%lw% WES (RS}
|

concentr at ed, "5 due was reconcentrated from H20. The resulting
resi due was di ssolved in H20O (10 nlL) and the solution was filtered.

The pH was adh ‘qu_ﬁ]‘i’oh Mhﬁ' 1|’0|]3 P4f 8>ryr1d1 i\ltllamnio) quautytljgglgm Xture was stirred

briskly to con e’in Cipitate into a
solid. Tritur étbie'@ﬂ?[w]?}‘fﬂ@egﬂea%-é -aestatend a spatula aided in this 30

transformggion. The :Bblui}é of élgylr(f?}i% i1- Hﬂy&?o)g—ﬁt[@ &gﬁ? ﬁo%?gl))g%ﬁxﬁﬁﬂ ltgl]gt?']]] _sAnd

the solid was ecte frate

was concentr af’%’ﬁ“zzﬂ'ﬂn‘ﬁfwhte%@l“’rjb%ace‘ate (0-Q%% Od|6§§‘BPL9de%rPdF@@ ¥ £0.07he ai d of
alittle 1.0 Mndtyclohexeptl(OVBGmad]. 8siméle), @nd/isdf@opanol (4 mL) was heated at reflux

under argon for 14 hr, then the catalyst was removed by filtration through celite®. The
filter pad was washed with isopropanol and MeOH, and the filtrate was concentrated on the

35  rotavap to give the title compound (0.046g, 69%) as a clear oil: MS (ES) m/e 429.3 (M +
H)*. '

-55-



afford a small second crop. The crops were conbined and dried in vacuum (40
- 500) to wooonssdd ord the title conpound (453.7 ng, 82% as paT/us9BAMEst e
solird: HPLC (Ham |lton PRP- 35 1 , 45% CH3CN H2O containing 0.1 % TFA) k' =

732 LTl BN 03 Mo el mmme?@% W g
H), 6.82 (d, dibenzdlad]cyipheptenp-106c8B acifld, J = 8.3, 2.4 Hz, | H), 6.29 (dd |
H, 6.15 (narrow d, H)mlxtﬂre oée?aél (+3 101}~ EllgdﬁZS -[4-(py, H{ldm 2—§Iammo) l—buty] SH-

E), 89 (d, J = dilzpngo[p-jgl Jeyglohgpteng-18facetatg (46)mg, 0. ll mpgje) pnd-j.C 0 NgL@éi (0§651§.. @26 2

H, 3.20 (dd mrllol'e) 4151‘1-11-7 (34mll-) 4na. H%b mL)Zwé%ufrg@at R}I‘ —Aé'e:r 211 hr ]th feadtéon
H. 2.60 (dd, J = g 16.0 % gz "\bn
partial |y obs'E'thF”é‘Ein%/“°“°e““at°F 5b thegsievass Pyl regldgﬁ Hey di edyyits HaOGs 2 H),
1.30 (t, J = Theloldfon waddoolelfin 45Dy bitheand4 0 N McOH was*adH’édFs]ovN?ad) gwealwldef or

CH:2 ! g[ T4 ] NZ Oé;r%p%pi?ate'ﬂ%ﬁror%to?rﬁph@oén Ehis i 1as%h CBCRHIG ¥ iniSs 0.1% T%)gfmfg 3

10  Pr epar ¢ atgasethefite rorbfoubd (12iinby2i%e)-a8 a (Wbt 2olide M (BSH mio OB @eloh HY-y| | - 1
- et hox I 1 |~C Et-h
()-10, {]1 I hy r#a(l) Co?l'fyzéa gzéii&%ﬁ?}@%ﬁr@;}? azoF%SC@?}? e 59?%![ %{(553]1 %117?) g

di benzol a, d]d&whéﬁéé@éﬁeﬂ 1YL A6 473t e 15 A sol ution of

2- (et hyl am no) - 4-t hi azol eethanol (0.33 g, 1.9 mmol e) and di et hyl
azodi carboxyl ate (0.30 nL, 1.9 mmol e) in anhydrous DVMF (5 nlL) was added

dropwi se - over 5 nin to a solutiofE2d®ekidy| ()-10,1
1- di hydr o- 3- hydr oxy- 5H— di benzol a, d]cycloheptene 1 O-acetate (296.4
(525 2 vdr ous
a during
ibdrizofe - asall was concentrated and the residue
was reconcent r at ed fron1xy|enes (2 x). Silica gel chronatography (20%
Et OAc/ hexanes) gave he title conpound (145.0 , 32% as el | ow
oil: TLC (1: 1a)E€ é%hé&lydlm B- @c?thoxy- -oxowﬂcfdpﬂ mmne%mrqvmxy [er r])

[err] 7.00 - dibeiRofaMjcytlohpterR-@Packwdie J = 8.2 Hz, , 6.77 (d, J
ot e bbbl e T
| H), 3.13 - d&beH2ofam]cydlohpterie- Moacktate (0.67 g, 1.36 mnﬁmle?) HZM Rabfs, m2thﬁ€ol((618| J =
}_451 g g g $ ml., ﬂ% mn%ﬂ%f; r%dqa%sﬂlgte et}l%gd]EES n'gg ere c'*\?gnbl_%' gndql]ie &ng(?ur was

b) ()- 10, 11- Dvytdan aiqiizba[tlzpr(eat Ay TO36 Marhsczimn-myrqdugedewhmkwas wme@o

- di benzo[ a, d] Cﬁb?ll@ﬁ'l%ptﬂ?e'ﬂ%e]&r BRIPlvhCrefolel, and the solutlon was aflo@edVolstifFdr 6f- 32 i,

0.32° mmﬂ%g was . ad dropwise to a solution of ethyl ([err])- 10, 11
-di hydr o-%* [ 2a<{d2'°eélt-‘hy? Wi w)quwaaravl -heating; The éftSH]él%& ]SQIBWIb‘Wéﬁ%‘[‘ inigg.@9¢| ohe
pt ene- the reaction was quenched with glacial acetic acid (0.47 mL, 8.2 mmole). The mixture was

concentrated and the residue was partitioned between CH,Cly (10 mL) and half-saturated
NH4Cl1 (10 mL). The layers were separated and the aqueous layer was extracted with
CH3Cly (2 x 10 mL). The combined organic layers were dried (MgSOy4) and concentrated,

30 * and the residue was reconcentrated from toluene to leave a reddish-orange oil. Silica gel
chromatography (5% MeOH/CHCI3) gave the title compound (601.1 mg, 90%) as a yellow
oil: TLC (5% MeOH/CHCl3) Rf 0.36; |H NMR (250 MHz, CDCl3)8795(d,J=7.1Hz, 1
H), 6.88 - 7.30 (m, 6 H), 6.77 (d, = 2.6 Hz, 1 H), 6.67 (dd, ] = 8.2, 2.6 Hz, 1 H), 5.95 -
6.20 (m, 2 H), 4.28 (d, J = 15.0 Hz, 1 H), 4.18 (q, = 7.2 Hz, 2 H), 4.04 (t, ] = 5.6 Hz, 2 H),

35 3.65-4.00(m,4H),346(q,J=6.5Hz, 2H),3.30(dd,J=15.0,4.2Hz, 1 H),2.93(dd, ] =
15.0,9.2 Hz, 1 H), 2.65 (dd, J = 15.6, 5.0 Hz, 1 H), 2.52 (dd, J = 15.6, 9.4 Hz, 1 H), 1.95 -
2.25 (m, 2 H), 1.10 - 1.45 (m, 6 H); MS (ES) m/e 491 (M + H)*.
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10- acetate , 0.32 mole) in THF (2.4 nL) and H20 (0.4
The . ?‘&)S%A??]tsg g pi nki sh- orange two-phase m xture was sti r?‘gﬂﬂg%mg%for

10 min, durtng which 35 time the color faded to orangi sh-yell ow, then was

warnmed to RT. After 1.5 hr, alittle nore H20 (5 dropa) was adde(cji,
and the react B8] LS040 343 Moy bR YT EE) 0 an
neutral i zed v‘\)ﬁl)'?jﬁhw) ﬁj” i‘ﬁ? Dflr(he ‘Igﬁ " rr%)vleg ﬂoﬁ)go ﬁ tavap and
t he dibenzola, d]cycloheptene-lO—acetate - 58 -

resulting oily resadiguwas ethyl 3had, l\l\lc{ilﬁ'ydgo 396 -(E-é(h x5y zig(i);xVClemo

h I r omat ogr.a I en ()
oo o a1 loR e er B RO LY e 26 moaai y A SR
fracti ons corlini,Ng. 3trhmole) tlb% ROWIRONdg, 0IQsemole), an&\ﬂfsﬁlum&dl,(m[!(ﬂnﬂ)he

made baei ¢ atRErR Eor B AR, ffs 5 b8 B hotkibd froven "

acidificati omehb®mﬂd4ﬂ1&ﬁ1&r pad wawvmeciwﬁh RtheiRll. Jhe filtmteswasi cdngenaatedpandahe,-

ffor d
the titre co Lﬁﬁfﬁ%& A0 talth Edp bRy St Efbaromaopphy Ol fflokinl
( Hami | t ol OPRA@AC) 1@%@9%%2@@9@99@% (Ag8-b meyPA% ) ys adightyedlodil: TeLr(10% NVR

(400 MHMe SRS OROARCHT L] RQE 67; mmkgaoo‘&wﬁk cﬂgf}?g@% d 7= § HZH)
(H)s’ v I7—I§9 " 2"]605 fng( X é% szﬂ ‘(2?)6(70 Ay =28 e, i), "§66 (A, ﬁ;l 3 87
(d,J= 14. 9 H2,6H[zH)H),516$dd J3=538)2(1nl|{zill E:ﬂ),583(<$4=(mﬂl FH74373giért 21hl 428

[ 1 S
bbscur ed by (Gdiarey Hecfubh MEH S 239! XBR%, PudWid 2 8 ¥ (i otk 5 o)
(dd, J —1i5 (H), 983 (d:ff = 189z, lzli)agwda 85Ims1 15, 394361 D_H.z_;Hzleﬂ)g 30 (dd, J§34(7|v|
Srda) S qﬁzﬁgﬁ}ﬁz”é?%% 4%2%%1 (i, 7’6’%’ i@s@éz'@ 2 méﬁﬁéﬂﬁ%g
N, 5.62. Fourgd:Je 156, 95HMP@120H 2418m;2H), 53%0.J=7.0Hz,3H),1.27 (1,J=70
Exanple 4 2§, 3rﬁrmqss;m7gf(w($m+ 10.1

- di hydr o- 3- [3(pyr|d|n 2-yl am no) - - pr opl oxyl -

di be%zo[a d] cycl ohept ene- 10- acetlc aci d a) Ethyl (S)-1 0, 11
- di hydr 028- [ 3) (X1®XbPjhyidek- B}-[Q—(é‘btammhudm;lz-ylamn?y.hq»gg,%yicr&lryﬁe aH:S ution of
di benzq[ a, d] t 0 a sti

ethyl (9S)- 10%%5%&5%%859‘% qurag‘%‘%

di benzol[ a, d] cycl ohleQ)NéY?éll‘lOL"ém éﬂenr(@@) was added dnopivise tana shiwtioh ldFedhl. (1)-L) and

dry DVF ey ] ]
2rf/(3 hydr oxymiggbyggjg?n@ﬁﬁmﬁf’?’?’q?%? a@gg,eq e 175 mmol ) and

t ri phenyl pho<Hs ghepteng-18-agetate(528aF mgy 1.4 mnyéﬁ)llrd%bShh@e(tMpll(él gily

di ssol ve@5( - &t R, anldlibe soRaidhival waaBeiaGh 8l tath fledet at58M Aﬁé’ 208k théRGction,
i mol ) was added vi a

S;'r isgng?p¥Le%?aé gorfa‘céotﬁz{té:@ér?g é)g |rca§'§(§‘ﬂ %géeg:o{u%:hw rgpa%(gf ’{}5: respliingdesidpe was
stirred for BstlvediorbEnti0anl)cnd sirecsofutias lwas f1ltered Cmﬁf‘fmm,gf;ﬁw t617 vaihl 1:‘ (r;gs .
gﬁlr ogrg'?ogr g;%/hggl éﬁﬁ P{%%tu@{&%@%ﬁ%gé %—i@[ arr @?Eﬂl&c?l% %edﬁ’ég“)f he title
conpound precipitate into a solid. Trituration with a glass rod and a spatula aided in this
30  transformation. The pH of the resulting mixture was readjusted to 7, and the solid was
collected and washed with plenty of HyO. The filtrate was concentrated and the residue
was dissolved in HyO with the aid of a little 1.0 N NaOH. The pH was adjusted to 7 to -
afford a small second crop. The crops were combined and dried in vacuum (40 -50°C) to
afford the title compound (453.7 mg, 82%) as an off-white solid: HPLC (Hamilton PRP-
35 19 459 CH3CN/H70 containing 0.1% TFA) k’ = 1.32; |H NMR (400 MHz, DMSO-dg) &
7.78 (d,J = 6.6 Hz, 1 H), 7.35 - 7.65 (m, | H), 7.02 - 7.22 (m, 4 H), 6.97 (d,J=83Hz, 1
H), 6.82 (d, J = 2.4 Hz, 1 H), 6.68 (dd, J = 8.3, 2.4 Hz, 1 H), 6.29 (dd, 1'H), 6.15 (narrow d,
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(37.66 g, 71 %9 as a pale yellow solid foam [err]H NVR (400 MHz, DVBO d6)

8 8. 08 (ddwolesABss08 = 6 3 1.1 Hz, 1H), 7.29 (t, 1H), 7.19-7. @6T{USHPS/BIp6
6.97 (d, J = 8.3 Hz, 6.84 (d, J = 2.5, 1H), 679(dd J = 8.5,

e LSS iy o379 10 See s L g e

Hz, IH), 3.66mH),3.30- 350(m2H)320(dd =15.1, 4 z,lH),283(de-151101_Hz59 ]

ig') az139 (t’II%)Hi d19 (1@@;59]}5 iﬁ)batsﬂ(dé 1216849 HE.- 1815 ;fa&iiu%%bscurjeébgy

15. 8,
2000 e (D disegtgngab. 190205 ch 2 B kg Ak 18 S S e a7 (1
- di hydr o- 8- [&H)ﬂymﬁu Qaldd §r @3FHHNL Oy 108 HOY| 064 705 H; 6.33; N, 5.59. Found: C,
dlbenzo[ad]cy hﬁp% £§%5§10 acetate To a stirred sol ution of
ethyl (S)- 10 i § 3-(1 -oxopyridin-2-ylamno)- 1-
propyloxy]-5H—d|benzo[a d]cycloheptene 10-acetate (37.66 g, 84 nnDI) in
i sopr opanol (700 m.) were added #QX?@ Bladiunlon activated carbon (18
g, 16.9 mmol, carefully pre- wet i sopropanol under argon) and
cycl ohexene (85 ni, 839 mmol ). The reaction was 10 then heated to refl ux

under argen ipegfhigh bf ) ) is¢fl onal
anmount of 10% palladi um on activated carbon g, nmo carefull
pre-wetted i riibenzoladleyelabegtened0-aceticaeidar gon) and cycl ohexene (85 ni, 839

mmol ) were added. After an additional 18 h the reaction was

her o RS- R e R B R ane e 1o

resi due was plivento{ed]chsiobdptepb-10taramat ogr aphy on silica gel (95:5

CHOl [ err]jsMeOH) toy biSorl e 18- (eth F}HEJ%M- f{la%??tgalﬁgf’(o(%%, 1 9?%9%)@ndad§etfgy1pa' e

yellow oil: 1H NWR-
Hz, 1H), 7. 3@zqdlga_[qugﬂate]m)30 rryL 18 mupole) inanhydropyDMEF$ mly u@qac?deg@lrc(pmnsem—b

6.97 (d, J = Ress Hifn tohtblutibn §19et1(ﬁ(+2)31<r1 12d1§y7dr3\13')hyd§yx§-%}f-dd J 8 3, 2.6 Hz,
1H), 6.54 (t i 14. 6 4.13-4.02

J )
(m 2H), 4. 0(91?%;0[%pécyclghqyienf C]S -agetate 17@6-14 g 1 m‘qglej_ﬂ)d tngh%lp%xfﬁphmp%& 35
|(_Irzn 2H), 3. g.sgng gdnmdle)_:lnihﬁh)ﬂd,ro% %VIFKS mLit, RP. Bie re4tdion J&/as-kédi cdolina 17{T I—v;,zai&ilj-l)
I T A o )
(S)-10, 11 D| WF@“@wiﬁoWQ®$ @-- §llgagelchrontatqgrapdy I(MF&Whﬁﬁnes) gave
di benzo[ a, d qu&!:@k%%p%ﬂﬁf(lig)oﬁﬁﬁi%) AG) fllo oil: TLC (1] EtoR%/h%x r}if%cko

sol ution of (z'l)é dro- 3-T 3- ridin-2-

o opyl oyl - 5+ EHNME 5 Mg, CPTINAALH 30 oo 808 (4 I DG, | B6r7ﬁ(611)1=r n
?Ihoxalne (350 2.6 Hz, 1 HJ, b.68@&, adcsezjzmlﬁqug ézﬁ(éNl Na@-bdisll@sm 1ﬂﬂ@oggnﬁk)th '
e clou reacti [ [ Qr en

t he resuldzisl ng("hgrlfﬁgbe%\g@u% =43 d'le’ E%%@Oaﬁgo(rﬁét}%r SH? ééoal“tﬂl'é&%?o(&s!“l 0 N
HCO (110 ni, 62Bzeni), 292 [k J sdU®; 9er1{zvvas1)cmm<aanramd 50Hz 1 Hy25¢add, dleyness
by rotary evapy ggl}ﬁn}%ﬁh{)%-{eﬁljpuﬁt}ﬁ 99‘? l\ggg%@rn%l ed ~lsuper nat ant was

decanted of f and the” vacuum and
redi ssolved in 1: 1 net hanol /CHO 3. The cl ear soI ut| on was then

reconcent rat e @y 10 q)tmwdwmtﬂa@%@ﬂétmam]4-yt]hp£c9b59)jJ5¥1- dried under
vacuum er | 0 trjturated with a small vol une of
dbeazole dftydio
benzo yclo epten acetxc acid
1.0 N LiOH (0.32 mL, 0.32 mmole) was added dropwise to a solution of ethyl (%)-
10,11-dihydro-3-{2-[2-(ethylamino)thiazol-4-yl]-1-ethoxy]-5H-dibenzo{a,d]cycloheptene-
10-acetate (145.0 mg, 0.32 mmole) in THF (2.4 mL) and H>O (0.48 mL) at 0°C. The
resulting pinkish-orange two-phase mixture was stirred at 0°C for 10 min, during which
35  time the color faded to orangish-yellow, then was warmed to RT. After 1.5 hr, a little more
H30 (5 drops) was added, and the reaction was stirred for 42 hr, then was cooled to 0°C

and neutralized with TFA (0.025 mL). The THF was removed on the rotavap, and the
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35 water, filtered and dried under vacuumto give the titlg, (%% gg%
(26,85 g, W58, of f - whi te powder: HPLC (Hanilton Ferr]
35% CH3CN/ H20 contai ning 0.1% TFA) k' = 2.88;, [err]H NWR (400 Mz,
DVBO- d6) [ er rrgsulting4ily debidud was 4ilated with 0% TEN;CHﬂjCIS& gimg a hodhogerieabs solution.

- 60 - %9Tﬁ?; z 7.08 (m
1H), 6.97 (d¢°%F °hr§mé‘q§&aﬂh’i #ad%gmg%l ?{30@%0 w’talﬂmg 031 th&—%s'g br s,
IH), 6.68 (dd:chl\HHa%ontz"@&Ql%%A) gews@aqﬂens gomuansthﬁlilﬂe fﬂrpound These 47
ggﬁ ész - 2ferk goo]c]d andldhe @HﬂCN Wid rem@véion(the rotavd), The l%gulﬁﬁig aghegus Mix@rdz,

(m 3. 20
2.83 (dd, 5] =wasgnage bfmc &t%& to %‘{aﬁ“‘ aé‘%g@ms( %(?g“m& Caféuﬁéc‘d@%“%zm P‘I‘FP 32.50
(dd, 1H), 1. %tr(nmmti) gavB/B sélEﬁbreﬁb@té}@ﬁu& ad cbllH)tdd washed wAthadlentyGafl D, f or

52[5? ' LHZgNg%%dg ed to afforc} the %itle cbmpoungl (8(“9 mg, ? p%) as an ogf—wﬁ:’te soiid E}ZLE le 5 10

Preparation ofafmitdh(PRPL1 P04 3% CGHaCOVHESO ¢6ntaimingdlfh THAN K 2= §.8Y; lmmma&w 5H
di b dl 0

TP pnaola 4 M EsRoBIET 0d 17aBAk, £ 101 6., 1= 85 RN LB (d b=ty ),

di benzo[alOd] 468 @lﬁe{ﬁéﬁe%ﬁ; hHét 5(s, 1 H), 4.26 (d, ] = 143 Hgo] 1R, 4030 bf) = 6.4 Hz,

6- am no- 2- pyrj ﬁy'seatﬂamfﬂ 14. 9H%31 H) 31686-85 SOV, Q)H)aB@Méd; qt—hyb He, 2 H, partially_

. azodi carboxyl ate i n.anhydr ous ? a\
dropwi se to obscurecbbgg;pldgqléﬂlvsqt shgpﬁl% 3((3 (ddqly chibscured by re31dua1 solvent 51gna)

- di hydr o- 3- hyzlooptyr Sktadiznemot.oe dhcy< Imbespn enet H.2. 6@t at-215.9, 5.0 HaANdD,

Z;Lgregylhfhos m?‘ﬁef ?éggtggﬁé‘/\g@ Wc@r'h ra? ?&hgﬁ@c}ﬂﬁﬁ@g%&%aﬁbuu fied

by flash tshr oAmdloGalapfoy CopHogN2O3Ssi0lG70GF 1o H: 1C; 6l .(Bt BAEBSa¥. s Fotumd: #F.f or d
the title co Os go: M5 (ES) me 417 (M+ H)+. b)
()- 10,11 E g q{§%f’g§’(56 am nopyridin-2-yl)- 1

- et hoxy] -5H- d| benzo[a d] cycl ohept ene- 25 10-acetic acid A
solution of ethyl ()-10,11-di hydro- 3-[25,(35_ﬂn0pyr| di n-2-yl)-1-et hoxy]-5H
di benzo[ a, d] cycl ohept ene- 10-acetate (0.030 g, 0.072 nmmole) and 1.0 N NaOH
(0.14 m, 0.14 mmole) in MeOH (2 nL) was stirred at RT overni ght,

t hen was p®nNCPbiratictbf ()80,11-dihydbes a2 -flammoh-¥ iylbxbiREHand t he pH of
t he solution S, A0 H3J 8 d el N HC . 30 Concentration and

chr onat ograph% ofy Snel 'celcamg um (10:9:1 CH3CN H20/ TFA)
gave the title corrpound (0.013 g): M (ES) me 389 (M+ H)+.

a) Ethyl (S)-10,11-dihydro-3-[3-(1-oxopyridin-2-ylamino)-1-propyloxy]-SH-
dibenzo[a,d]cycloheptene-10-acetate

25 To a stirred solution of ethyl (S)-10,11-dihydro-3-hydroxy-5SH-
dibenzo[a,d]cycloheptene-10-acetate (35 g, 118 mmol) in dry THF (1.1 L) and dry DMF
(600 mL) under argon were added 2-[(3-hydroxy-1-propyl)amino]pyridine-N-oxide (29.4 g,

ded

175 mmol) and triphenylphosphine (45.9 g, 175 mmol). After all solids had completely
dissolved (~1 h), the reaction was cooled to 0 °C in an ice bath and diisopropyl

30  azodicarboxylate (36.4 mL, 95%, 175 mmol) was added via syringe. The reaction was
allowed to warm slowly to RT and was stirred for 18 h. Concentration and flash
chromatography on silica gel (95:5 CHCl3/MeOH) followed by a second purification by
flash chromatography on silica gel (80:20:5 CHCI3/EtOAc/EtOH) gave the title compound
(37.66 g, 71%) as a pale yellow sélid foam: 1H NMR (400 MHz, DMSO-dg) & 8.08 (dd, J

35 =6.3, 1.1 Hz, 1H), 7.29 (t, 1H), 7.19-7.06 (m, 5H), 6.97 (d, J = 8.3 Hz, 1H), 6.84 (d, ] =
2.5, 1H), 6.79 (dd, J = 8.5, 1.6 Hz, 1H), 6.69 (dd, J = 8.3, 2.6 Hz, 1H), 6.57 (m, 1H), 4.17
(d, Y = 14.7 Hz, 1H), 4.13-4.07 (m, 2H), 4.00 (t, 2H), 3.91 (d, J = 14.7 Hz, 1H), 3.66 (m,
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-61 - Exanpl e 6
Prepar at i ow(pf;g,(sg’()s 10.1 1-di hydro-3-[3-(pyridin-2-yl am no) - PCT/USI8/19466
- pr opyl oxyl - di benzo[ a, d] cycl ohept ene- 10-acetic acid 5 a)

Ethyl " (R - 09@1%%‘9@13 919 d 151 UHRY 1) £357d6, $0189) 108 1PAPY SN - O

di benzo[ a, d] ¢

2- [ ( 3- hydr oxyF=1158,5pyH3, dHD.AF 9y RH), rielsmt akii)d\éS@S)m/egM?z (MrbHaY. and
di et hyl azodi carboxylate (0.65 nL, ‘4 mmole) in anhydrous DVF (20 nlL) was
added 10 dropwi se over 10 mn to a solution of eth 10,11

- di hydr o- 3- hytr BthyL(810,11-dihydrg3HaKpysjdin-divéapeinoh kspiogh x![bs}};lcet ate (0.45 g, 2
mrol e) and trdlwﬁgMdMQgpAﬂdﬁg_lﬁihc&am 4 nmol e) in anhydrous DWVF (8

m.) at RT under argon. After 23. the.r cent rat ed
on the rotavap, an ?ﬁgrefiégkuﬁ%ﬁ\ﬁgg’ Jgﬁée‘ﬁﬁxdté?’gg3¥?8ﬁ?3?§‘fig‘ﬁ%¥ af“énoﬁérmve
resi dual DWVF.p )llmq@dﬂaixbembds[ﬁ)H}Stydgli@rdi\y-l()lacét&te@%@-g QUi2EGhA) ingiaapeopahe titl e

%)5 Et(‘.: ﬁ;’r}o Ol(Jg;j &ﬁ%g@) exg, aﬁdeﬁ i on aap vateéi MEJO(\I%% rﬁiéeQ rrA\%Zl (cgﬂleﬁxllztr%

di benzol a, d) cyatedhepbmwon@dmgcaﬂ end cyclohexene (85 mLASHWGBeTM regqtiop |was
(R)-10, 11 Eﬁg{ ea?éd[tﬁreh Qﬁﬁﬁfw i in%il 6&!@&5{)90% 21ther6 h an addmon?] '

pr opyl oxy -5 enzo ene-10-acetate nmol e 10%
Pd/ C (0. 25 g amount of 1§% 11@}\ onc,ayfe\raéﬁﬂecﬁéwe(tszg,r?ﬂ rmm} ?m%rlléx preziyrited in

i sopr opanol Qp U%a)nol’memgﬁn?%@éycfoﬁéﬂeﬁé(% mL, 83§%m61§3wgfe,adaélBMﬁdﬂenCat al yst
was renoved n through, celite

(0. 5- 2% CH3 zl)%t &/ 525408 Was it 1&5%*8 e@ﬁ%sgandé%%}alt% 55?% ‘8%@63) "

yell ow oil: l\/th(x ES)MeOK/CHEL; (60D L)) Fhe Afirate was coaden(ritpd udddy ¥dcuum and the
- D hydr o- TQS L 3; % [ d prllxrl%ecy ﬁ)gﬂlsﬂ%%womato agﬁ? Xn 9)f1¥4 ge§ FbS 5 EHCI;(/MeOH) t? gi %F}'xe

di benzo[ a;7d) c§? tEhe: ace
(R -10, 11-di hyt!h@ﬂiim[l@i((l@?rgs 8l %) 2-aypatersicHow -oil - dHWRdﬁQ‘]NEH,DMSO -dg) 8 7.9

di benzo[ a, d] cygl {)hggt F@@rzlﬁ—l)a‘igﬁ é)ts‘f (&10114) gls(Q%JﬁT@kﬁ)lﬁﬁﬁlll 7Q)6|‘an§ (1 1
m., 1.1 30 bsol ut m.) wa ILn _an oil set

at 50C. After@%@m’ 8t3n’éz’ 1H), 583r‘éa’cfr’- n1%§6§<§%ém8r3dt2&ﬁbﬂ}‘t)+fé5‘¥%t é@ap and
the residue wga4 szml ¥ e7(d, n=12@ Hz] 1H), 4.13-4.08GH 28N S4.60¢ BH)OB.90q8, Jad]jarst ed

AT S A R T P by R R A AN £ 2 T TR RS ER R S
title C 00D BlzntH), 263 61dg] = 95%)5.48za1 H)eas5 Ydd bEd518e8.3 Heol Hyl1.9p (@ 2}, D

+50.8 (¢ = 0. 135 (ARMs @Pmse 431.4 M + 1)+,

c¢) (S)-10,11-Dihydro-3-[3-(pyridin-2-ylamino)-1 -;;fopyloxy]-SH-

25  dibenzo[a,d]cycloheptene-10-acetic acid

To a stirred solution of ethyl (S)-10,11-dihydro-3-[3-(pyridin-2-ylamino)-1-

propyloxy]-5H-dibenzo[a,d]cycloheptene-10-acetate (29.20 g, 68 mmol) in dioxane (350
mL) was added aqueous 1.0N NaOH (110 mL, 110 mmol). The cloudy reaction was
stirred at 50 °C in an oil bath for 24 h, then the resulting homogeneous solution was

30 neutralized with aqueoué 1.0 N HCI (110 mL, 110 mmol). The solution was concentrated
to near dryness by rotary evaporation to precipitate out the product. The supernatant was
decanted off and the remaining gummy solid was dried under vacuum and redissolved in
1:1 methanol/CHCl3. The clear solution was then reconcentrated by rotary evaporation and
thoroughly dried under vacuum. The remaining solid was triturated with a small volume of

35  water, filtered and dried under vacuum to give the title compound (26.85 g, 94%) as an off-
white powder: HPLC (Hamilton PRP-1®, 35% CH3CN/H»O containing 0.1% TFA) k’=
2.88; 1H NMR (400 MHz, DMSO-dg) 8 7.94 (dd, J = 4.7, 1.6 Hz, 1H), 7.38 (m, 1H), 7.18
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35 (ES) mr 403 M+ H+. Anal. Calcd for Clerr] H26N203 0.5 piisobinaskd- 97;
H 6.61; 6.80. Found: C, 73.09; H, 6.38; N, 6.58.

- 62 -

Preparation 6J=73Hz, 1H),7.14 (4, § = 3.9 Hz, 2H), 7.08 (m, 1H), 697 (4,1 = 34Hz,1ﬂ?ss3(d

(S)-10. 11-di P¥‘§[rachz?1h¥ dﬁ’(ﬁaf‘?tl@}'@éﬂ @19)10318'30'2 B vﬂlj’ 65084, h@% HeHm),

di b d] h WIp o
(5]~ 10, 11" ol kst 301320600 14 Pkl s 89 6 AF. 58/ 1 F 48T g1 87 (o

di benzo[ a, d] ¢y @&b@b%tq& -3.40acet 38.2, 4.4 Hz, lH) 2.83 (dd, Aeasndimg Hzpt H)h2.60

pr ocedur e_ of ) st i,ng b- hyl am -

2-pyri dyl%t hﬁﬂﬁ‘ofnﬁég {'6?\ Z2“[1)6 égﬁg‘%ﬂ'iﬁs’ 415[ ?%y&%&?iﬁ%@ﬁ‘%@-%bxi de,
and et hyl ( SAnallQalcd for CosHogN2O3 - HoO: C,71.41; H, 6.71; N, 6.66. Found: C,71.21; H,

10, 11-di hydrg-ﬁ,—ﬁpéqdi1 xy- 5H di benzo[ a, dl cycl ohept ene-10- acetate for et hyl
(R -10, 11- et har {/?dr 0- 3- hydr oxy- 5H-di benzo[ a, d] cycl ohept ene- 10- acet at e,
the title conpound was obt ained as colorless oil followng silica gel
chromat ography (0.2 - 2% MeOH CH2d 2): M5 (ES) 431.2 (M + H)+. 15
b) (S)-10,11 -D hydro-3-[2-[6-(nethyl a%@r%g’}%_;rldln 2-yl]- 1 -ethoxy] 5H

di benzo[ éOd] cycl oheptene- 10-acetic acid Ethyl (S)-1 0,11
- di hydr o- 3- [ PrdpBralitEd amna) oL [ N 62antindpyribin-gb NoXythoBA5H- .
di benzo[ a, d] cycl ohept e 10 36 etate 80 ng, 0.18 mmol) was dissolved in
THF (4 niL), dibenzo 0 OH H20 (35 g, 0.84 nmmol) in H20 (4

mL) was added. The sol utlon 20 was stirred at RT for 72 hr, then was

diluted with e n anted and the
solid was susgr‘i"rh it wﬂydg%é?'xﬁ'%am ?f‘llghfﬁz)l'efho%lﬂf% with 3 N HO
gave thelfit Idéenm[r‘pd)}awdcmteaemac@atsol id: MBS(ES) 403 (M+ H+. Anal. Calcd

Por a1 SLErT NobNAHRn & 6l oy ity Eark (0.8 2.5 Wiamble) frdBenfiound: C

Exanpl e 8 azodxcarlp,xwgr(g@ﬁgﬂ. df68(n)\mg_le) in anhydrous DMF (5 mL) was added dropwise to
1- di hydr o- 3- [3okiderftefetiyl (Bt T@Wdihiﬂi&@-lﬁ’dﬁﬂx@ ﬁf-&llbél{ﬂo['m]cycioheptene-10—acetate

()0, 11 i e BIBEpAPREHER O 157 BRAD SIS © BFo o it
di benzo[ apd] cbea‘emimeptwm eencéftrangiodnd tiee residue was purlﬁed By flashcdthrognatagraphg on

procedure of Exa g@ (. %té)ﬁ):/hs:)?ﬁi\gﬁ% af?c%%ﬁ%fe fefdlco r@f(ﬂiogggﬁylgrs $B3) mip 417

n|trobenzyloxyca ropano
- propyl )am ndMoyH) b ne-

b) (£)-10,11-Dihydro-3-[2-(6-aminopyridin-2-yl)-1-ethoxy]-5H-dibenzo[a,d]cycloheptene-

25  10-acetic acid
A solution of ethyl ()-10,11-dihydro-3-[2-(6-aminopyridin-2-yI)-1-ethoxy}-5H-

dibenzo{a,d]cycloheptene-10-acetate (0.030 g, 0.072 mmole) and 1.0 N NaOH (0.14 mL,

0.14 mmole) in MeOH (2 mL) was stirred at RT overnight, then was concentrated. The

residue was dissolved in HyO and the pH of the solution was adjusted to 7 with 1.0 N HCI.
30 Concentration and chromatography on a C-18 Bond Elute column (10:9:1

CH3CN/H,O/TFA) gave the title compound (0.013 g): MS (ES) m/e 389 (M + H)*.
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"N-oxide, and ethyl ()- 10,11
- di hydr o- 3Wo/aviss88- 5H- di benzol[ a, d] cycl ohept ene- 10- acet at e 3BCT/USS¥/1%64y |
(R)-10, 1 1-di hydro- 3- hydr oxy-5H di benzo[ a, d] cycl ohept ene- 10- acet ate, the

title conpound was obtai ned as agheipios!: MS (ES) 533.3 (M + H)+.
- 63 - b) Ethyl ()-

.10, 11- di hydr o- 3- (3 am no- 1- propyl oxy) - 5H-di benzot a, d] cycl ohept ene- 10-
acetate 1 ao-38 ridih-2-V8nihd

-di hydro- 3-[ 1zyl 0 /calr bonyl am no) -

propyl oxyl - 2 A& -10-acetate (1.6 g, 3 mol), 10%

pal | adi unfon 5 charcoél (0.8 g, 1 nmmol), and ethanol (50 nL) was shaken

der H2 (48, . d b
Fi e on ¢ AF St 0801 S8 (- oxody i AYBEL IBSISORSRY BY L
title corrpouﬁcbep@l@d]gxclql@me-&a@w;@l low oil: M5 (ES) 348.2 (M + H)+.
c) Ethyl ()-10, 11kéﬁhﬁﬁ69rof32ag(3h§rdﬁd% ntﬁbﬁmnﬁnaabﬁmlmﬂq-oxﬂde (éﬁ@gy ﬁmb]e)SH 10

di benzo[ a, d] cygl ohe tene- ture o

10, 11 - di hydIaB @e;{n aé,ﬂnihi:ﬂsboxylatep(ﬁ&';wmgyymgp) in anhydrous DMF (20 mL) was a ded
di benzo[ apd] dypwideepércitanito asatitRinf ethy(R)-101 17818} de)-3- @ﬂl;kyl-lSHbl car bonat e

) was heat AP RPURUFTcigrepSie RS R gl e porenlnti (hedns.  hen

decant ed and nouele)anentyteds DME(8mels) af BT umeler atgon. After 28.5éd theyreadtioamat ogr aphy

on silica gel % nd (0.17
g, 349 as acgrg:grét?atecﬂ %’O%vé%ﬂ%%%é stxcﬁ.lggva%? }\)/F(%nf!ét% from xylenes tgnpr%?

()-10, 11- di hy%ﬁ"{b‘ﬂ ME. Sdicagg, cbrmqgawmbwr H3 QHAHIC i gaw thentle

- propy! oxy) - 55h1 d (0.561] bam?cu's N6 61l ONRIESH Rre 44 @E£BEe 20 A
m xture of ethy u(n) (10 % h 3@0 3-[3-( pyr?]meal n- (g&y}ﬂgm no) - 1- pr opy!l oxy] -
5H di benzo[ a, d] cycl ohept ene- 10-acetate (0.17g, 0.38 mmol), 10% pal | adi um on
char coal b) Ryl (18)51}1,1lgdlﬁ)ﬁirdiFBI[BXpyrﬂlMJjﬁmihcb)-ﬂbl@lﬁﬂBﬁy](ﬂ-l-l m., 0.4 mmol)
and et hanol ) n under H2 (48 psi) for 6 hr, then the
catal yst was ?Uerm%é ddﬁﬁe?e? ?cc?gtet hr ough celite. The filtrate was
concentrated to glA/@lntlire0f¢thYléwarbbdﬁlddr©€B [BA1epxopwidin-gofldnmino)el-l : 25 M5
(ES) 436458 ( SH. -10- A

()- 10, 112D h'}%;’py@(?} SH dlbenzoga @lycé%hf ter;/ed%% Bc;;arta}terrgo di % rrnmole%I 10‘7 Pd/C (025 g,

- propyl oxy] - @ﬁimfmle °y PhsEenese &’Id]zﬁm%ﬁeﬁtdéﬁ@f%n%idé‘? ) a’@$ hleated at reflux

A sol ution Offox€l18fhy|then the catalyst was removed b éflltratlon through celite®. Silica gel

0 oyl oxy)] - SheRERE § By RaRED SR e kte forlnebid B =% arey

l'ithium yelltq»dmbeSe{E&bandi(Mtﬂ-lﬂo 042g, 1 mol), THF (3 nlL), and water
(10 nL) wgs stirred at roomtenperature for 20 hr, then was
concentrated. The residue was dissolved in water, and the solution

was brought b (Rl nPihidre-N3rpyridimizeylpmisg)-1 iprapyboay ifHon was kept in the
refrigerator amsgioM@bYclotepei-idscBLRGH Nat ant was decanted away fromthe
solid. The solid A mixture of ethyl (R)-10,11-dihydro-3-[3-(pyridin-2-ylamino)-1-propyloxy]-SH-
dibenzo[a,d]cycloheptene-10-acetate (0.4 g, .93 mmole) and 1.0 N'NaOH (1.1 mL, 1.1
30 mmole)in absoh_:te EtOH (10 mL) was warmed in an oil bath set at 50°C. After 18 hr, the
reaction was concentrated on the rotavap and the residue was dissolved in H»O. The
aqueous solution was adjusted to pH 4 with 3 N HCI, and the solid precipitate was collected
and washed with HpO. The material was dried in high vacuum at 40°C to afford the title
compound (0.36 g, 96%) as a nearly coloriess solid: [a]p +50.8° (c =0.12, CH3O0H); MS
35. (ES) m/e 403 (M + H)*. Anal. Caled for Cp5HgN203 - 0.5 HoO: C,72.97; H, 6.61; N,
6.80. Found: C, 73.09; H, 6.38; N, 6.58.
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was d acuumto glvethetltle corrpound (0. 145 g, ﬁ%
tan solid: %Q%E%S’é/ 408.3 (M+ H+. Anal. Calcd for I—Y&}V g%“ 1.3

HCl: C 63.37; H 6.71;, N, 9.23. Found: C, 63.67; H 684 N, 9.46.
- 64- Example 7 Exampl e 9

Preparation of ([err])-10.1 1 -dihydro-3-[3-(isoquinoline- ] -ylamno)- 1
- propyl oxyl -5H 5 d| benzo[a d] c cI oheptene 10- acet ic acid

Et hyl ()- 10,Prapars dylaminelpyridi 9
- propyl oxy] - arbenzola,dIcydbM&ﬂ]ﬁwaﬂtﬁ:@ OheF)t ene- 1 0- acet ate
According_to the procedure of Exanple 6 (a), except substituting

1-1(3- hydrsoxy- 1 - 10 propyl ) am no] -i soqui nol i ne N-oxide for the

2- [ (3- hydr oxya) Bthylg8»eplyLi)-dihydroBHR+[6-dimedkyRimino)pyridim3dytiel-ethtwd/ ] Stbst i t uti ng

Lol B ol e

- di hydr o- 3- hydr oxyA‘BHr gren raced]n@yxﬁﬁmg 6160~ extept substituting Geiraethy)antihe)-

title cormounzi% 1e9{aﬁa%,eme (f%yral 5 Jyﬁh@qiw y.%éﬁne(ﬁ%mdy S]d”%x gsr%('\/' N

H) +. 15 (hpi oqui nol I ne-
- propyl 0xX{] - .11 d‘hy r""@I‘I o3 ¥PH: 43‘}’9@9@?61%%‘9 eq19- a&é‘éleef?@thyl (R)-10,11-

(A;:cg(r) dll n% to dlmrcpsihe}@dw-SHca‘lbeExﬁarajcgc@hépt&le-1@)&@&9& tﬁblhﬁé ééthduH&Jw%E hy!

0i sogui nol i n
- propyl oxy] - ﬁbﬁwegéﬁggffgﬁafﬁy%ff’ K'é% matg@'agge(pgt ez% M"&W@H@‘EWI
(R -10,1 1-diM$dES-4312IM4HyRopyri di n-2-yl am no) - 1- propyl oxy] -
5H di benzo[ a, d] cycl ohept ene 10-acetate, the title conpound was prepared as

a clear oil: M5 (ES) me 481.3(M + H) +. c) ()-10, 11

- Di hydr 0-13- [31)((15%%1%111)1 3-[2-[6-(methyilaroino)pyridipr2opi exhoky BFH- 25

di benzol a, d casénsa&[@,ajcgaenép@enaqgtabamaafeidd Accordl ng to the
procedure of Exanple

%) substituting ry - 10,11 -
di hydro-3-[3-(is Oq@pwdﬁ] H i1- ]hhygtpgnpr[é)(metilylammo)pyn n-2—yl] 1-ethoxy}-5H-

- pr opy! oxy] - Hibedizél@/dkotiaheptenya0Rb&RE €8tBmg, 108 mmol) wad QREAV& IB@H#(Q%t hyl

((:I:Q%)eﬁgo[la dijlzh %%ﬂgﬁ?rge%eé’a% Pw@ig‘é 8‘% ’%‘?Q Hngil(gé}p'fiﬁ%%?s\ﬁﬁ%ed Topaplatiems an

anber solZ0d: &3 stirrédBatRTSor A2 br, e wa§ BilutedHyith ethargl10 rrﬂ:al The ix@ématant was
Cerr]Herr ] I\&%Qélted]ang t};EFs'A‘hd Qlagéljgglged i 'Hy0. Carefggamdl ficaton 8& 4 with 3N 8t

Found: C,
gave the t1tle compound as a white solid: MS(ES) 403 (M + H)*. Anal. Calcd for .
Ca5HpgN203 - 0.75 HyO: C, 72.18; H, 6.66; N, 6.73. Found: C, 72.44; H, 6.52; N, 6.71.

25 _ Example 8

propyloxyl-5SH-dibenzo{a.dlcycloheptene-10-acetic acid

30 a) Ethyl (£)-10,1 1—dihydro-3-[3—(4-nitrobenzyloxycarbonyl)amino-l-propyloxy]-SH-
dibenzo[a,d]cycloheptene-10-acetate
According to the procedure of Example 6 (a), except substituting 3-(4-
nitrobenzyloxycarbonylamino)-1-propanol for the 2-[(3-hydroxy-1-propyl)amino]pyridine-
N-oxide, and ethyl (+)-10,11-dihydro-3-hydroxy-5H-dibenzo[a,d]cycloheptene-10-acetate
35  forethyl (R)-10,1 1-dihydro-3-hydroxy-SH-dibenzo[a,d]cycloheptene-10'-acetate, the title
compound was obtained as amber oil: MS (ES) 533.3 (M + H)*.
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- 65 - Exanpl e 10
Prepar at i orw@fgg/(ss))s 10.11 -di hydro-3-[3-[4-(ethylthio)pyridi rCa/yd98m9466| - 1
- propyl oxyl - di benzo[ a, d] cycl oheptene- 10-acetic acid 5 a)

Et hyl 10, J0-
=t pyopy{ ox] 1@@%1{ 0, Pr-fifiadi Jré %%;ﬂ- gaepg xS hetbdla dreylifdsRal-10
sol ution of eichtate () - 10

11-di hydr o- 3-[ 3- (4 RhikiuR o¥e@1’§ _zflb(i'liax}grdb@ K1 R mﬂ1trgbenzyloxycarbonylammo) 1-
0

propyl oxy] - 5H di benza ] cycC e t ene- 10- acet at
sodi um 10t hprerxlewl- éi*ed%emﬂia ye Qhezzenﬁﬂetafet?ﬁ bg/ﬁ %erPD) ‘%M@&%&z

70[err] C for aﬁrcome ssgpl mml), and ethanw(so hmmaedmen tikRr HQt(@e/psﬁJ) famimt ten

resi due was Py rifi

B0 oo 2, e gy e ranavpd P i reTEk 86 a8 ot Areesrascondaired s (e
m e 507gig¢ ik titléyompound 8.2 g,ti})O%D hy/d yellow dilD, M3 (ES) 348.2 (M + H)*.

-di hydro-3-[3-[4-(ethylthio)pyridin-2-ylam no]- 1 -propyl oxy]-5H

di benzo[ a, d] cycl ohept ene- 10-acetate ) A m xture of ethyl
()-10, 11 - di he)dEbyRZ)-30,f kdibpdina-BHpypmidinZ-otamine prepylpxtidb] - 1

-propyl 0X 5 QHQ Qg(g,[:ﬁgh dmicloohanfene- 10-acetate (60 ng, 0.119 mol),.
powder ¥ Mb 28 ; déyél acial acetic acid (2 nL) was heated at 1

OO[err]C for 1 5 h? “'{‘Pi%"erﬁfﬁ'\ﬂ Evid 1sthydre- &k} éEP“’L"O]‘PQ'PP)QHW)CﬁH uted with H2O
and Et OAc, angibé26[adlityoRbepidhcUdtRetaleq0.4 g 1 &mné)hsoaiﬂm Bicarbonate (0.5 g, 6

Nl ) Lot bl Sy E 58 A R TEHES N bONE
H2O, dried (wwargorafmdl&tundélnsolanmd wapthen decantgd i ¢dneerttiated e Thoresidueetay 60
ng) as a

()-10, 11- Ef @Woffég Tgfg) aﬁﬁ&h (Mdz f&ﬁ gﬁom& )EZE%?“’““I“’)%] 5H-
di benzo[ a, d] CWDR?H (& i‘télwenai%y gw@il: MS (ES) 432.3 ( Gl’dl ng to the
procedure of Exanpl e 6 (c), except substituting ethyl - 10,11 -

di hydro-3-[ 3- [ 4- h|o ridi | am po

Jor oy oxy] - st BBLAIPA e bhEs tetfaEY‘lf°PYImla'8@tl%fP‘€°}“b‘PthM‘@X@r-‘%
(R -10, 11-di hﬂﬂémﬂ-cﬂ@cloﬁyﬂterﬂl-m&etﬁ{eam no) - 1- propyl oxyl -5H 30

o penzol ayfl o79-ONSA e KB Wind 0 S BREaHES, EAIT 2o 2

7.17 - 7.15 (GH-dibenjola, dlcmohcptineczo-@cbtatez(o 17g, 0. BH)nmoT) 08% palfaddiin omehatcok) |

6.96 - 6. 94(0' 0.985 008 3;1)4 f@@nﬁ%nox é‘{b} Q§4mn{@1)%déﬂl n y fa9?
35" Tene s ™t

and

(s, 1 H, . 3.99 -
3.96 (t, 2 H)shaﬁewds

celite®. The filtrate was concentrated to give the title compound (0.19 g) as a yellow oil:
25 MS(ES)436.3 (M +H)*.

) (48 psi) for 6 hr, then the catalyst was removed by ﬁltranon throug

e) (1)-10,11-Dihydro-3-[3-(3,4,5,6-tetrahydropyrimid-2-ylamino)-1-propyloxy}-5H-
dibenzo[a,d]cycloheptene-10-acetic acid
A solution of ethyl (+)-10,11-dihydro-3-[3-(3,4,5,6-tetrahydropyrimid-2-ylamino)-
30 l-propyloxy]—SH-diben26[a,d]cycloheptene-IO-acetate (0.17g, 0.36 mmol), lithium
hydroxide monohydrate (0.042g, 1 mmol), THF (3 mL), and water (10 mL) was stirred at
room temperature for 20 hr, then was concentrated. The residue was dissolved in water,
and the solution was brought to pH 4 with 3 N HCI. The resulting solution was kept in the
refrigerator overnight, then the supernatant was decanted away from the solid. The solid
35  wasdried in vacuum to give the title compound (0.145 g, 91%) as a tan solid: MS (ES)
408.3 (M + Hy*. Anal. Calcd for Co4HpgN303 - 1.3 HCI: C, 63.37; H, 6.71; N, 9.23.
Found: C, 63.67; H, 6.84; N, 9.46.
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3.85 (d, 5.- 3.63(m 1H, 3.36 - 3.32 (m 2 H, 3.22 - m
1H), 2.96“%29’9%0 (m 2 H: 2.85- 2.78 (m 1 H, 2.62 Pcz'”%%9(8(ﬁ9§62 H)
1.94 - 1.90(m 2 H), 1.26 - 1.22 (t, 3 H; M5 (ES) nfed63.4(M + H)+.
- 66 - Exanpl e ‘11
Preparation of ([err])- 10.1 1 -di hydrEFé_\-hg%_?hyl -3-[3-(pyridin-2-ylam no) -
1 -propyl oxyl - 5H di benzo[ a, d] cyCl O ene- 10-acetic acid 5 a)
Et hyl () -

10, 11- di hydr qz'rgpa?ﬁioméfiﬁ_ -1b,31{%:)M¥oe'§- 3- i di n- 2-
yl)am no] - 1 - pr oxy|.- bH-di 8nzo , d] cycl ohept ene-

NaH (60% & @éﬁ%@&ﬁ%—éﬁ?—%—m g, 0.37 mol) was added to a

sol ution of et hyl -

10" g, 0 SEIET I kﬁ@gﬁr R SRt (100

stirred at RlebﬂleO[@,dB:ycloheptenh-rlO-aéctateI ution of 2-[N-(3-methanesul fonyl oXYy-

1- 1)-N-(tert- 1 0.4
ol o) i h oo (1 AT ing S At SF HarRT BRLPChl ORRE 1T bR TH:
stirred ak0 mprgwd)émwagf@ﬁum@hnel‘eowe for H@ﬂ-ﬁﬁh@yé}nmémwl)ammo]wndmew&t er (20

L d t - il ca
15) agel eéh;ﬁaﬁ%i@shbstﬂt €th g?hﬂgl-@h@%\%gﬁr))xy §HW£&[§E}C§&8h%g% ed |

229 as a b the b (- TRs-ibsrond- B - % cnenzaly dley lobeptent. 18

Et hyl () - 10, 1laceiateydie Gtidcormicayd wss&rapa(ré&amqiawyedwna WMSYES /e do08 oAl 0xY] - 5
H di bgﬁ)z,.o[a d] cycl ohept ene- 10- acetate 20 TFA (0.16 g, 1.4
mol ) was addéd dropwi se to a solution of ethyl ()- 10,11 -

di hydr o- 2l5net hyl - 3-[ 3- [N-(tert but oxycar bonyl )-N- (1

- oxopyridin 5)Y. N 1 1

pr opyl oxy] - 5I2—b|i dia %@gg ihh ((j:rogh[gp({sg%umofgleac)g?m{no) 8 6°pr¥g°xy bSI_;E4 nmol e) in
dry CHd 2 dlb"'"z?@diﬁyyhheﬁ@eﬂééé@ﬁten was stirred for 5 hr then was
concentrated on th&céoﬂixﬁgét%ﬁhéﬁo&ﬁﬁr@ro?]EH}ﬁple6(b) ekt Sﬁ'sﬁbﬁx lém[} é@q r!i‘éi 43%

as a colorles
10, 11- di hydr o 'Eﬂ%?ﬂg@l x‘{’zé’qt“a?‘n"iedli hla'zmw érﬂr?Ry)‘Oxn 5Hpﬂ*‘eﬁ9;1> a,dgqycébpptene-
di benzo[ a&20d] Cmé&h&ﬁbﬂﬂ\eethﬁ R320 al-ﬂlhydro 3-[3-(1-oxopyridi6-20/14HhiRE)-1 rdpljlﬁ)xy]-

procedur e of exce Sy t| n

G by aro. 5- et T RBnb e BEEE MacklibS b it & P°‘Tg¥'tﬁ$§%yﬁf88ﬂaslﬁﬂr o3

di benzo[ a, d] cM@I(ESDerpdeéﬂbii(M&}b)éet ate for the et hyl (R - 10,11

-di hydro-3-[3-(1 -oxopyridin-2-

yl am no) - | - pr opyl ox 1 5H- di benzol a, chycI ohept ene-10-acetate, the title
conpound was € &-10 %'Pﬂ)‘&'nd 35 (agquinphncpirylamina)t - propNexy(S8y nfe 417.3 (M +
H) +. 25 dlbenkzofa,dkYciblleptdie NP AEQiceet hyl - 3- [ 3- (pyridin-2-ylam no)- 1

- pr opyl oxy] - 5H

According to the procedure of Example 6 (c), except substituting ethyl (+)-10,11-
dihydro-3-[3-(isoquinoline-1-ylamino)-1-propyloxy]-5H-dibenzo[a,d]cycloheptene- 10-
acetate for the ethyl (R)-10,11-dihydro-3-[3-(pyridin-2-ylamino)-1-propyloxy]-5H-
dibenzofa,dJcycloheptene-10-acetate, the title compound was prepared as an amber solid:

30 MS (ES) m/e 453.2(M + H)*. Anal. Calcd for CpgHygN>O3 - 1.3 TFA - 0.25 H,0: C,
62.71; H, 4.96; N, 4.63. Found: C, 62.45; H, 4.92; N, 4.41.
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35 di benzo[ a, d] cycl ohept ene- 10-acetic acid According to the
procedure @fodsnatgl € 6 (c), except substituting ethyl ()-10,8dTws98/19466
dlhydr02net yl-3-[3-(pyridin-2-ylam no)- 1
-pr opyl oxy] - 5H— di benzo[ a, d] cycl ohept ene- 1

67 10-acetate for t (R - 10,11
-d| hydro 3-[3-(pyridin-2-ylam no) 1 propyl oxy] 5H—

di benzo[ a, d] ci‘,ycl qhenten 1P

Lisg.as an
of f white =~ ==P45g g, e

(t, |m,_7.nmmm§m&mm i—i),683(s-IH),67(d | H),
6.65 (m H),660(s|H),425(d J:151Hz 1H) 4055 (t, 2
H, 3.80 {m 1H), 3,25 d, 1
H. 2.85 (ddz2 Ethyl <+) 10|J|)1 dﬂyd@si* gw (erhyhtm 3- %epy(rﬂ‘al-%xlam}mlzl prepylqxy)-

2.10 (s, 3 HydibelB(4, B cidhepredel T0-gcefabd +

-E:(j?krlrglj?olg (1 8I met HY1° ‘fﬂ"H@f Ffbi’lﬁ(; %1‘ #E%%?r(?%&[(é TiR7 1 ogPRyrigin-2-ylaminojaly, i oy
1 - propyl oxy lprdpytody pEirdibesrold, diyylaheptpnee hik acefdle ﬁﬁ@mgco @t inghol) and sodiura) Et hyl

()- 10, 112 ,-di P [r(‘ L_%‘F ( 0 n-.2-
15 i oy b gl B s R aERai o 9 G Eh
According to vcaheermve@emmpeotevapen@ﬁplrw@e(w Pur@fxq@é’atsﬂ%asltcmqmatqggapér Bt ()-
10,11 - 6% CH OH/CH»(Cly) to ﬁwe the txtle compound (90 mg) as an orange oil: MS (ES} m/e
di hydr o- 2- (d| nmet Iam %na | - 7-fl uoro- 3- hydroxy-5H di'benzo[ a, d] cycl ohept
ene-1 0- 507 é tdDe- for the ethyl (R)-10, 11

- di hydr o- 3- hydr oxy- 5H di benzo[ a, d] cycl ohept ene- 10-acet ate et hyl, the

11720 Be QAR AR e ek o BB e SR 5‘3‘8&?‘" o
MeOH CH2d 2) dlﬂﬁzo[ad]cyclélﬁ@encml@a&me:3 (M+ H)+. b) Et hyl - 10,1

| - di hydro-2- (di met iyl gfltﬂﬁt(h#() {1-h hyﬁffg{-é-[ﬁetﬁﬁm}@df -BiopyMbifEL ﬁﬁ?xm&]’—

propyl oxy] - 5H di benzol a epten di ng
to the procedaprepyxex Hrﬁa @Z@a’@]&ydo@m@pﬂo@e%ﬁ?K@Q}P&r{bl 18teypol), Bppowder11 -
di hydro- 2- (di ﬁ@mgyla b1RGAIEBE Y id { }iﬁzfrﬂmwa@h@mé@m(néomppw dwm%nmlems no)- 1

i DR; Op>1/|00>£ - CﬁOH&?'éIFOOR ar[cllgpl(u}eé V&LS] (S:X%:nggeﬁp thep ]ngﬂe lgs}e% tggr 8 th sofu?yl

1- pr opyl oxy] -1¥a30di;b @he hiyers dpz)sepanired) tandithe a&,uﬂaoaslayatv&s ektheeted iviitheEtOAC.

@gg’f&g QWS‘)S ﬂ%égggi%gd (Er(églc }r%'é}g g/g%l \?%%\sﬂs%t Ocﬁxaed ?ﬁ'g%g'&}/ litsl %(;{iedltr_al_tid to
- Di hydr o- 2- ( diiveethtitlespimpolnr6B yig) 7s 4 yellomepoil3 P{'IS(Eﬁjynfﬁ 4P h3(M yIFafi no) - 1-

propyl oxy] - 5H di benzol[ a, d] cycl ohept ene- 10 acetic acid

Saponi fication was conducted according to the procedure of Exanple 6 (c),
except 25  ¢) (&)-10,11-Dihydro-3-[3-[4-(ethylthio)pyridin-2-ylamino]- I-propyloxy]-5H-

dibenzo[a,d]cycloheptene-10-acetic acid
According to the procedure of Example 6 (c), except substituting ethyl (+)-10,11-

dihydro-3-[3-[4-(ethylthio)pyridin-2-ylamino]- 1-propyloxy]-5H-dibenzo[a,d}cycloheptene-
10-acetate for the ethyl (R)-10,11-dihydro-3-[3-(pyridin-2-ylamino)-1-propyloxy]-5H-

30 dibenzo[a,d]cyc]oheptene;10—acetate, the title compound was prepared as a yellow: 1H
NMR (400 MHz, DMSO-dg) 6 7.77-7.76 (d,1 H), 7.17-7.15(d, 1 H), 7.13-7.12(d, 2
H), 7.08 - 7.07 (m, 1 H), 6.96 - 6.94(d, 1 H), 6.81 - 6.80 (s, 1 H), 6.68 - 6.67 (d, 1 H), 6.52
(s, 1 H), 6.35-6.33 (d, 2 H), 6.30 (s, 1 H), 4.20- 4.16 (d, 1 H), 3.99 - 3.96 (t, 2 H), 3.89 -
3.85(d, 1H),3.65-3.63 (m, 1 H),3.36-3.32 (m, 2 H), 3.22- 3.15 (m, 1 H), 2.96 - 2.90

35 (m,2H);2.85-2.78 (m, 1 H), 2.62 - 2.56(m, 2 H), 1.94 - 1.90(m, 2 H), 1.26 - 1.22 (t, 3 H);
MS (ES) m/e463.4(M + H)*.
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35 substit ut i t hyl
()-10, 11- di‘ﬁ@cﬂ%’?)%gg( di nmet hyl am no) net hyl - 7-fl uoro-3-[ 3- (pyri FIGI/YS98/19466
yl am no) - 1- pr opyl oxy] - 5H di benzo[ a, d] cycl ohept ene- 10-acetate for the ethyl

(R-10,11 - di hydr o- 3-[ 3- (pyri diExampld Hni no) -

1- propyl oxy] - 5Hdi benzo[ a, d] cycl ohept ene- 10-acet at e.

- 68 - . Thereactlon was aC|d|f|ed wi th glacial HOAc, and the
crude productEmaRasation -4 8.1 hdihydro-2-methyh3dd 3r{pysiding2-ylaming): | B gi-af f ord

the title cor@mﬁagta,amaomahale@bdtid ‘aciyb (ES) 7 nie 478.3 (l\/I + H)+ Anal .
Calcd for CJerr]H36FN3g err] 1.25 H2O C, 64.32; H, 6.92; N, . 50.

Found: C56387 H 6.47; N, 7.96. 5
Exanple 13 a) Ethyll?t)anhtladlhyﬂm-aimethyl 3-[3-[N-(zert-butoxycarbonyl)- N-(l-oxop?mdm-z-

S)-10.11-di .N- 2-y] am ropyl o
<(1Ii %)enzo[ a, di %glmg e 1 nlgéﬂ(f%??gg &)4 Ag:dg’.'%ﬁ%p%we'% e]tﬁcp I Io)(/S) Xylo 11
-di hydro- 3-[ 3- (4 nE%HmSﬂO% @Spcmpymmhrdoﬂ,?ﬂ{agi hy) mnibl}mapgdmylselﬁh’en of

di b di
di [(egz%gr dl ) @tyemﬁng?n &3 G808 meth K dxberﬁc_)[g’%]%’@ioz{&ﬁt% fH—acetate(lO% 45

mmol e) an® di e 2@‘2 irclaMs Qﬂﬁ{)@n%/‘?[a@nm?d tie eactionmyas tinred falﬁlﬁ';fdr@ﬁs DIVF
(50 15 " nl) meaa safees oflZ-ond- ﬁﬁm@ﬁe@mf&.ﬂ}min Prépyd)-RQkdHi on of ethyl (§)-10,1

1-di hyd 3- | h pt 10- t at 1.4 ¢
Ly S o Nomign B atedath me. 0.8 griaieids LGS & mih was iomr ous

DVF (50 nl) aatddRII'drupwﬁedf "Eregenction’Wissstirré® at RT uidee aﬂ’gﬁﬂﬁdrllﬁ hr, then wasW@@nched

concentrat ed centrated fro

xyl enes to i ,;,L}g :‘gﬁs)qe ua &eﬁ@ E§$‘+‘f c i I‘@%&ﬁ‘ﬁ’ﬁff’ﬂiﬁ’ﬁb‘l‘ﬁ? sgléﬁ Bent :
30% Et QACKh emh@yowogamv (12MeQHYEHI I vy the n)1¢, campmnaq»ss\fag]n%ai@k 3) gave
the title corggyiRe c(lll 1@§(@) &95%3?@+q1)+ yellow oil: M5 (ES) me 461.3
(M+ H+ (S)-10, 11 ' :

- di hydro 3-[3-(4- rret hyI pyrl di n-2-ylam no)- 1 -propyl oxy]-5H

di benzol a, d] ayj)ckbinge)-e0)et- dlﬂlﬁir@QEihét Jﬂ -32[3- (l—oxopyndnﬁz'ﬂa)fﬁlh'(g)el Bxfopﬁt)]f%l si-5)-10, 1

1-di hydro- 3-[ 4- I 0X ri 2-yl amno) - 1-

propyl oxy] -5 ‘&%"6%@@??@ WE’I?Q% "®ne- 10- acet at e (0.86 g, 1.87 mml e), 10%
Pd/ C (0. 89 gTFA(CBIE grivé|mhol) wys:iddbdaﬂmpexs(: fo Bgolmqn ot&h}l @mbel- ] andh

i sopropanol ( g under. .ar.go 9 hr, then
the catal yst (\g/\%gpar_%rmvéélggﬁﬁqe o8 %""S&f?‘h“s&ul""ﬁl QgRypdin-Zy %2 ]namm%}' ‘i ca gel

chr omat ogr aptifoRyloxg}-a4- m@@mlfm@aﬁ@@?-awme( 80z, 0. 4 remole)rinatin GHH Q165 30
g, 78% as a @hfyr e 11
5 hydr 0-3- [ & éﬁgmst % ffeflcti\'fﬁu&gﬁﬂrié_ﬁfﬁr f‘nﬂrﬁg _&M cﬁn@nﬁaﬁed on lthegﬂ_a@z}p & Droratfe

di benzol a, d] &} |‘=8W8?H"éﬁ m&cﬁ?'&ééf?eda%?saoﬂ ms s ES) e 461 WMinH)Gre of ethyl
(S)-10, 1 25- di hydro- 3-[ 3- (4- rrethyl pyridin-2-ylam no)-1- 35

| Er 8py| OXy) - 5%) Cﬁtpﬁ ?;)O{(?‘I’ ld(llﬁ)yd(l;o-g y? I:}.Eb ](pyn 1? ay am1$x2) 1-propylogylas%{-nm)I e) and

dibenzo[a,d]cycloheptene-10-acetate
According to the procedure of Example 6 (b), except substituting ethyl (+)-10,11-
dihydro-2-methyl-3-[3-(1-oxopyridin-2-ylamino)-1 -propyloxy]-SH-
30  dibenzo[a,d]cycloheptene-10-acetate for the ethyl (R)-10,1 1-dihydro-3-[3-(1-oxopyridin-2-
ylamino)- 1-propyloxy]-5H-dibenzo[a,d]cycloheptene-10-acetate, the title compound was
prepared as an off-white solid: MS (ES) m/e 417.3 (M + H)*+.

d) (£)-10,11 -Dihydro-2-methyl-3-[3-(pyridin-2-ylamino)-1- propyloxy]-SH-
35  dibenzofa,d]cycloheptene-10-acetic acid
According to the procedure of Example 6 (c), except substituting ethyl (+)-10,11-
dihydro—Z-methyl-S-[3-(pyridin—2—ylamino)-1-propyloxy]-SH-dibenzo[a,d]cycloheptene-
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(7.0 nL, 7.0 mmle) in absolute EtOH (45 mL) was warmed in an oil bath set
at 45[err] @vo99nnssos After 18 hr, the reaction was concentr at edCOUSPEIEI466
rotavap and the pH was adjusted to 7 with

- 69 - 1.0 N . .SQli eci.pi.t at e. "colle and
washed vi th HEEeRsorge sbul Rl F et SRR A TR T TR (16
g, 82% as a dibanzbfp.diayklohépens- 19aicetate, thiStideeSmponied wdsiobained as an fffiwhite]) +
Anal . Cal cd fgy.,C2 : 184; 6 7 18,0 . :
Q“ 71 68 n %{]'8'6; ﬁﬁéﬁ@%‘%@%Mﬂig‘bﬁ@@&?ﬁ (d-185; 7.65 161 BS 7183 15, 7.60m0d
Exanpl e 14 H), 6.83 (Prlé'ﬁaé-al@,dr{-l)eﬁ.q _gy,_l H) 669 (s, 1 H), 4.25 (d, J = 15.1 Hz, 1 H), 4.05

{:ﬂ gygrO-?{s[[?:g ﬂHf,l?::Sﬁr(ﬂPVi-I?,)SY?gRM!J'-?mI Bzl ﬁ)’fg,!}@](r, zir)pz.@sooahp%ui,ﬁiss (céd,l 10,11
i benzo[ a, d] cycl ohept.epe- 10-acetic aci opr o - :
0 hydro- 3. { 3} LA 100y PSR THS 2t3sp oDt 10 6. 3 Fai iR 610 e 3175 oY

propyl oxy] - SHHyt.benzo[ a, d] cycl ohept ene- 10- acet at e A m xture
of ethyl (S)- 10,11 -dihydro-3-[3-(4-nitro- 1 -oxopyridin-2-ylamno)- 1-
propyl oxy] - 5H di benzo[ a, d] cycl ohept ene- 10-acetate (0.2 g, 0.4 nmole) and
sodi um 15 i sopropoxide (0.067 g, 0.8 Bxampd 12 n i sopropanol (5 nmL) was

heated at,@0[err]C for 3.5 hr, then nore sodi umi sopropoxi de (0.05 g,
0.6 mol e} was added, and the reaction was stirred at RT overnight.
Concent r at i onPegpatatign|gf | 2 dimethylamingymat ) ridin-2- .
MeOH CH2Q 2) G | i

Mihob-1prdgy i1 SRR Ry I He pne. B2 heriBici@ | i ght brown oi | ;

VB (ES) Lj—?;slgf’s re LS 'ML@%TM‘L‘—W‘STSOB? g%;@e“ 5210, 11
-di hydro-3-[3-[4-(2-propyl oxy) pyridin-2-ylam no]- 1 -propyl oxy] -
5H di 3enzo[ fa, a] Eshel @hept Bﬂﬂlydrb%@hﬁéthy‘zlﬁnino)methyl—7-ﬂuoro—3»f&()‘?ﬁ)fﬁp;yﬂdiha-t he
procedur e e @) t SsWhsti,tuting. i sopropy S) - 10,1
1- di hydr olg- [ gfé?ﬂ%h g-p%%’géog}]c&@;&&%QZ-O(%(%%{/C??}]&P%PCZ- '?(ée%?eno] - 1 -propyl oxy] -5H
25 di benzo[ a, d] cpctatieptosheprotedursalf Fxample 6 (a)hexceptisybstituting ethyl (£)-10,11-
(S)-10,11-dih PRC R RICE 17 2 Ldvelian-, 2~ ' =1 in
o opyl oxy] - S AR RN HyL7 fuoro-s BRABYSiPlaefroll AR kb 10
conpound was &f5tas feethe shyL(R)g A wilydro-3ry dspry- S Hidibgogatrydlsyqleheptengs | 0-acetate
?g; omi'([) 0% r aphyeh{ibtie tige c%mfﬁl hm@dfoﬁ@/iﬁgﬁggﬁﬁclﬁoﬁ)hﬂoga yHtgradied€ 1:1 C)

- : - dro-3-13-T14-(2-pro n- 2- -
by opy oy - BRIAS Rexinct Jhapdibiae Eha R MoBIC e Ged B Medtitchacroy: s

Accordi ng to (BS nge52231(M e H)f. Exanpl e 13 (c), except substituting isopropyl

(S) - 10, 11 -di hydro-3-[3- [4-(2-propyl oxy)pyridin-2-ylamno]- 1
- propyl oxy] - 5H di benzo[ a, ddli’;ycl ohept ene- 10- acetate for the ethyl
(S)-10,1 1-di hy&hyl @18 {-dihydn-2-(dimethylrpinojraethyl F-YomerB 13 pyrilin-2-ylamino)-1-

- propyl oxy] - 5bkog'ylbﬁﬂzﬂ.abeﬂz_epésah@%n&ﬁaﬁ:mJaQe@feet ate, the title
conpound s obtained as white powder: M ( EEJ) 461.3 (M + H+. Anal. Calcd
f or X\% er r | H32RBBANgofhe peedugs of Examgple 6((b), gxcpptsubgtituting sthy )@ 11C,
68.26; H, 6. 86i11ydhlp-25(dﬁﬁcthylamino)methyl—?-ﬂuoro—3-[3-(l-oxopyridin-2-ylamino)-l-propylpxy]—
SH-dibenzo[a,d]cycloheptene-10-acetate for the ethyl (R)-10,11-dihydro-3-[3-(1-
ox opyridin—Z-yIamino)- 1-propyloxy}-5H-dibenzo[a,d]cycloheptene-10-acetate, the title
compound was obtained following silica gel chromatography (10% MeOH/CH,Cly): MS
30 (ES) m/e 506.2 (M + H)*.

¢) (1)-10,11-Dihydro-2-(dimethylamino)methyi-7-fluoro-3-{3-(pyridin-2-ylamino)-1-
propyloxy]-SH-dibenzo[a,d]cycloheptene-10-acetic acid
Saponification was conducted according to the procedure of Example 6 (c), except
35 substituting ethyl (£)-10,11-dihydro-2-(dimethylamino)methyl-7-fluoro-3-[3-(pyridin-2-
ylamino)-1-propyloxyl-5H-dibenzo[a,d}cycloheptene-10-acetate for the ethyl (R)-10,11-
dihydro-3-[3-(pyridin-2-ylamino)-1-propyloxy]-5 H-dibenzo[a,d]cycloheptene-10-acetate.
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- 70 : POYA8YA 9468
Preparatloﬁ”"(.h”/t%?8 10. 11 -di hydro-3-[3-(4-chl oropyridin-2- yI amno)- 1

. - propyl oxyl - 5 di benzof a. dIcycIoh tene- 10-acetic aci a
Et hyl (S)- 10Tm_e1reac@ipmyfawschﬁfd3w§mg aqipldiQ@pc, and HB?é’ﬁiﬁﬁpd‘?dHC‘Z”%fldéfﬁ“ﬁ‘?)?Y 1

- plr opy!l OXy¥ 5$ﬂﬁomatograplf§|ohmaeﬁﬂ RYEbaEP tige eompdinaaei #hke solid: MS (ES) A
sol ution of et

(S)- 10, 11- di hPRAT83 Mt BN Al Saled SRrGaaHagFNa0sy | 2iHe0y G.6473: H, 692: N,

pr opyl oxy] - 5Hy gb.bRswae] @, 688 &l 6AT N G86: 10- acetate (0.47 g, 0.96 mmole) in

acetyl chloride (7 nL, 98 mmvle) was heated at reflux for 1 hr. The
reaction m xture was pour ed onto ice (50 g), and the pH was adj usted
to 8.0 using saturated NaHCO3 (cauti onExdmgiellds violently!). The

m xture was extracted with CH2A 2 (2 x 100 nL), and the conbi ned
organic | ayers were washed sequentlall W|th H20 (50 m_ and br| ne (50 ni).
Dryl ng 15 i(,‘.: ionpf EHnOairdibydrord- : i o 2

(M+ H)+. dibenzofd)di&/cIonk tér%)m-éguclékld
- di hydro- 3 [ 3-(4-chl oropyridi n-2-ylam no) - 1- propyl oxy] - 5H

di benzo[ a; %I] cycl ohept ene- 10-acetate A m xture of ethyl (S)-

10, 11I di ]hydr@) Eg.&BesMaahldmyam 3rl][3-(@><tﬁ¢1wlildbibpgri&iha(qy]miho)-l-pré;‘ﬂloxy} 51|—I-) .

propyl oxy] - 5H- enz e ne- 10-acetate (0.13 g, 0.27 mmole) an
el e Bpait LB

2.0 MPO 3 mmol e) was heated at reflux for 22 hr.
The reaction mi xt uAesolgien of 2-[(3-hydmoked -peopy Dpwinodd-methydpyrobnetIN@BidgX1.728d t he

pH was adj USt ?qsconcé ald hféﬂ\gﬂ@zéﬁt@%%y]ate (1.49 IFtQQ@m(n%hr ef intiihy Stods %Mﬁ(@@t i on,

drying ( ntrati onmat 0 ? 4%
MeOH CH2d 2) {Hly) avas pddeg fropwise grgsd Qrmein (%scr#\glonwi%hw@)ﬂ% Hhhzgro- wdrp’@w oi l :
[Ng E ES) hl465 3 SﬁMéUEn'iQ 4, d{cycloheptene—@é-aéeﬁte (114)g,34172 feind)edl bt Biphenylphosphine (2.60

chl oropyridin R
di benzo[ a, d] c¥ ?%@B‘P?XE‘ anﬂv?fa'tsm (é\%ﬁe‘é) SR inder argon. Afker 18 hg; thgyreagsiony
procedure of aacgkcentrthttd (o Xhe rem@phnﬁhb&rsidhutulamgcaichytkate(di’;}em kPledek te 30

di hydro-3-[ 3- 4ch|or |
~propyl oxyl - 5 movE res% gllﬁ%a 13 1é)rr]nea}ogi%)hy (gradxenta%og % hexax,[1c>}~s| tLT)l’yI

()~ 10, 120- ditipEGAGI3, than HEMNGOIHCI 3 Ygage Heaie qotnpound (b3 beys0dkyds-a

5H-di benzo[ a, ¢LgMedieheR ﬁg%/lQEPQ al y+the title conpound was obtained as
off-white 9 ovxlder \ (ES) 4§M )M+ H +. Anal. Calcd for

C[err]H[err]NZCB 1.0 HC: C, 63.43; H, 5.54; N, 5.92. Found: C,
63.11; H, 5.83) Byl £5)60,113fhydro-3-[3-(4-methylpyridin-2-ylamino)-1-propyloxy]-SH-

dibenzo[a,d]cycloheptene-10-acetate

25 A mixture of ethyl (S)-10,11-dihydro-3-[3-(4-methyl-1-oxopyridin-2-ylamino)-1-
propyloxy}-5H-dibenzo[a,d]cycloheptene-10-acetate (0.86 g, 1.87 mmole), 10% Pd/C (0.86
g, 0.81 mmole), cyclohexene (1.89 mL, 18.7 mmole), and isopropanol (20 mL) was heated

at reflux under argon for 19 hr, then the catalyst was removed by filtration through celite®.
Silica gel chromatography (1:9:10 MeOH/CH»Cl,/EtOAc) gave the title compound (0.65
30 g, 78%) as aclear oil: MS (ES) m/e 445.2 (M + H)™.

c¢) (S)-10,11-Dihydro-3-[3-(4-methylpyridin-2-ylamino)-1-propyloxy]-5H-
dibenzo[a,d]cycloheptene-10-acetic acid
A mixture of ethyl (S)-10,11-dihydro-3-[3-(4-methylpyridin-2-ylamino)-1-
35  propyloxy}-5H-dibenzo[a,d}cycloheptene-10-acetate (2.08 g, 4.69 mmole) and 1.0 N NaOH
(7.0 mL, 7.0 mmole) in absolute EtOH (45 mL) was warmed in an oil bath set at 45°C.

After 18 hr, the reaction was concentrated on the rotavap and the pH was adjusted to 7 with
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-71 - Exanpl e 16

Prepar at i owoby/{s8ps 10. 11 PCT/US98/19466

-di hydro- 3-[ 3-[ 4- (di met hyl ami no) pyri din-2-ylam nol -1 -

propyl oxyl -5 ' z s Tat<Yo) = [ ey . yl
(S)-10, 11 - dﬁ%?@%ﬁ%%o?%& gﬂ)‘or 0- és%agi%%a?l? g{aﬂfe%iﬁ/%girﬁoﬁo?r-ymg @lm@lh

1- pr opyl oxy] -afferded the tltle@prﬂwgpaﬂcg,@%op ahepag) eclotéys slidk M (ES) m/e 4174 A
sol ution of eiwH)¥.) Anal Galch folCHHAEN»85 [ Bo HAONIA, 19.87]H, 6.96; N, 6.45. Found:

- oxopyri di n- 2- Igm no) - é :

propyl oxy] - 5Fi:=§il é;rﬂ’cf’['%?; ]Q%I ohept ene- 10- acetate (0.47 g, 0.96 nmole) in
acetyl 105 chloride (7 nL, 98 mvole) was heated at reflux for 1 hr. The
reaction m xture was poured ont %xiaC@ (}?_0 g), and the pH was adj usted
to 8.0 using saturated NaHCO3 (cauti orf: es violently!). The

m xture was extracted with CH2A 2 (2 x 100 nL), and the conbi ned

organi c | ayerg. ke, WR&1S6 1 PERYERLS. AL lao WrdohiokAR S AR VidmiRB L1 P iB20 ML) -
Dryi ng and concentration gave crude titre conpound rch was
carried forwathdienzaiadicyeloheptenetlQuacetioacids i cati on. MS (ES) 481.3 (M + H) +.

b) Ethyl 16S)- 10,1 1-di hydro-3-[3-[4-(dimethylam no)- 1 : .
-oxopyridin-2-ylamno] - 1-_ .

propyl oxy] - 5I4)()[F?Pé‘?FZg%Sa',lé’]l3:39'813'87‘?@3;5{3é[ﬁ'e(-2?6°-1’§!9&'%‘1{‘8x°py“dm'z'ylam"‘°]'I'A m xture’
of ethyl (S)-ptéhyldkyHbsHyditiefzoBa,§Bydleheplahat ®acktapxopyri di n- 2-yl am no)-1- 20

| -5H-di b | e-10- 0. 96 .11 2.0 M
G et byl am ne i n VAGH D ke R G el Piop R e BRE LRt | on
and silica  propylgel-Shtdibenec adlcygithepietod (ve@rata 02, DY nymvle) dridesodinm| e
conpound (0. ng%r(g,oxiﬁff;i

rete¥anstl

s kd &N : b .3 (M+
H) +. Unchanged "et hyl (?S/%m%(s)o? mlm(gf)hmggrogl%gm?g W&%Pgﬁgrggrf%%’_
- oxopyr i di n- 2ben mere sedivm ‘SPB'EOBW‘F‘?)(Q)P%%W&I%@Ma‘,’QP}icWIthﬂTéﬁﬁt'@n@’—as stirred
1;)- Etcﬁt iat (eS)ZEat RTAASmAhE (Iéd’neﬁgn‘dﬂ%rﬁﬂngsﬂ%_ﬂ*g&lQﬁroﬁﬂ[c@%??@’rﬁé&ﬁ:@?ulfj'fo! ca} i on.
c y - - ydr o= 3-.[ 3-[ 4- y no) pyridin-2-y noj -
1- pr opyl oxy] %?QA/C]HZ lzr}&iabeethﬁﬂ{l%‘,’c p@%’&‘i @ﬁ@gﬁ Q)aiﬁﬁlﬁétéi"%‘l"émh M3TES)
Accordi ng to 3188 (pMretlptlure of Exanple 13 (b), except substituting ethyl
(S)- 10, - 30, dihydro-3-[3-[4-(dinethylamno)- 1
-oxopyri din-2-ylam no] - 1-propyl oxy]-5H
di benzo[ a, d] dyciserenyt &hid 0;lh-difivedron3d-63-f4o@-nropylaxy)pytidin-2-ylamino}-1-propyloxy}-
(S)-10, 11-di Mﬂame&o[a?z;ﬁwf@ﬁtmlmkcmm oxopyridin-2-ylamno)- 1

- propyl oxy] - 5Hdi benzo] a, d] cycl ohept ene- 10-acetate, the title
conpound was obt ai A&ardRe QHePEess U F Exagpleold B cxsept whstyuingdsoremput §yr aphy
(8% Ve Q] 10HRKS 429 - 3- [ 3VBI- (255ppylc’d ) -3 -ok b ytidin) Zyladéno]- 1-propyloxy]-5H-
25  dibenzo[a,d]cycloheptene-10-acetate for the ethyl (S)-10,11-dihydro-3-[3-(4-methyl-1-
oxopyridin-2-ylamino)-1-propyloxy}-SH-dibenzo[a,d]cycloheptene-10-acetate, the title
compound was obtained as slightly yellow oil following silica gel chromatography (5%
MeOH/CH,Cly): MS (ES) 503.4 (M + H)*.

30 ¢ (S)-10,11-Dihydro-3-[3-[4-(2-propyloxy)pyridin-2-ylamino]-1-propyloxy]-SH-

dibenzo[a,d]cycloheptene-10-acetic acid
According to the procedure of Example 13 (c), except substituting isopropy! (S)-

10,1 1-dihydr6-3-[3- [4-(2-propyloxy)pyridin-2-ylamino]-1-propyloxy]-5H-
dibenzo[a,d]cycloheptene-10-acetate for the ethyl (S)-10,11-dihydro-3-[3-(4-

35  methylpyridin-2-ylamino)-1 -propyloxy]-5H-dibenzo[a,d]cycloheptene-10-acetate, the title
compound was obtained as white powder: MS (ES) 461.3 (M + H)*. Anal. Calcd for
CogH379N,04 - 0.96 HCI: C, 67.86; H, 6.70; N, 5.65. Found: C, 68.26; H, 6.86; N, 5.25.
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-d) (S)- 10,11
- D| hydro 3- ‘["99%55(0& met hyl ani no) pyri di n- 2-yl amino] - 1 - pr opy | &:&fyS%{}2466
di benzo[ a, d] cycl ohept ene- 10-acetic acid According to the
procedure of Exanple 13 (c), except substituting ethyl (S)- 10,11 -
di hydr o- 3-[ 3-[ 4- (di et hyl ami no) pyri di nol- 1 -propyloxy]-5H 5
di benzo[ a, d] cycl obept ene- 10-acetate n%‘r—"{ql%get hyl (S)- 10,11
-di hydro- 3-[ 3- (4- met hyl pyri di n- 2y|amno) 1

- propy| oxy] - 51b+e rRRR%P

]Ic:g[lnd C, 65.96: 06 6 N, 26 16
-Eﬁ?mreo-l Z, [ f)(ﬁth&<§%§‘$ﬁf/$ ?*&?fﬂ 3%5# a?ﬁoms -oxapynﬁwo?pylmwp Igpeppyloxy]-SH-

di benzo[ a, d] cdibdnasiedicytiehepidiedOatétateaci d 15 a) Ethyl (S)-10,11

-di hydro-3-[3-(4-e ina) - ,1-

i bengor a. ] oyl onankan ot S RIMD g dhyarels BN Siko- Rt S Hipgl -

pr ocedur elOof EREMWY&*SEI dibenzoladicggioheptensl Diandtatn ¢0.41 £y0.96(rhele)l D, ai:dtyl— .
di hydr o- 3- [ 3- {iferfde (T ML1og AXBRY Wadhdiied (ﬁ’%@l‘%'ﬁg‘)l hrlTB‘?{eQ&%k%gor SWas é’%u'ieﬁ o

di benzo[ a, d] cycl ohept ene- 10- acet at e
()- 10,11 - ontoice (0g)png the. giwasadjsied o sgus@ggwmeg MH@%I (eamition:)bublles

- propyl oxy] - SHblently!). Thélnhﬁtﬂ?ea){{a%,eﬁﬁﬁ&llﬂhﬁ@ﬁfﬁs 1Q106 RiL 384 tlﬁ%m‘ﬂﬁnﬁﬁ‘g 0.53 M
NaCEt (4.0 bsaql ut€_ &t hano

di spl acenent ?ré%{lé‘illlzﬁﬂs w?‘)ﬁé" afq?efils%q“ﬁﬁ'l‘@éfdﬁﬁ‘ I'(IZBGSOZ“W"dSE% (50'mL). Dppigg
prepar ed: 15V5 (MgSO4irhred cbBden(ridion gdye-the Zifle compounb) M3 (B8} 481.2 (M + H)*.

(S)-10, 11-di hydro- 3-[ 3- (4- et hoxypyridin-2-ylam no)- 1 -propyl oxy]-5H

di benzo[ a, d] cycl ohept ene- 10-acet ate According to the
procedure of BxEHY (g) -20, 1 bylihydra@elgt(4 shlosipytidint 2aglamtnio)-I-ptpyloxy PSHA -

di hydro-3-[ 3- ((lﬂe'n%[ggwc@hep@ﬁ@ﬁﬁrabgétg 2- yl amno) - 1 -propyloxy]-5H 30

di benzo[ a, d] cycl oheptene- 10-acetate t(a‘bl/ 0.93 mmol e) for the ethyl
()- 10,11 - QAiHHreef sthyh(Sy-10.414 9&%[3%911@99)2 arryiarmyo)-li

- pr opy! 0x30] - Spopyloxy]-sHdiiteags o i Ryclbkepthe onRtane (¢ 5 9@@!7%:%01

(lii;)rrpou nd ( 475n %I-fr%lz &uaﬂtlktﬂ%}élg e\zlasvl\!i%ated at reﬂw!3 {or Bgi;re e reactxonsmlxrtgrg wflfs7 5 (M+

.] i
FemihdiSl -pro 8 ' aal ed
C, 66. 04 H, 6. 77 N, 8.56.

cooled and poured onto ice (200 g), and the pH was adjusted to 12 using 40% NaOH.

CHCly (2 x 100 mL) extraction, drying (MgSOy), concentration, and silica gel

chromatography (4% MeOH/CH,Cly) gave the title compound (93 mg, 74%) as light
25 yellow oil: MS (ES) 465.3 (M + H)*.

c) (8)-10,11-Dihydro-3-[3-(4-chloropyridin-2-ylamino)- 1-propyloxy}-SH-
dibenzo[a,d]cycloheptene-10-acetic acid
According to the procedure of Example 13 (c), except substituting ethyl (S)-10,11-
30  dihydro-3-[3-(4-chloropyridin-2-ylamino)-1 -propyloxy]-5H-dibenzo{a,d]cycloheptene-10-
acetate for the ethyl (S)-10,1 1-dihydro-3-[3-(4-methylpyridin-2-ylamino)- 1-propyloxy]-
5H-dibenzo[a,d]cycloheptene-10-acetate, the title compound was obtained as off-white
powder: MS (ES) 437.2 (M + H)*. Anal. Calcd for Ca5Ho5N203 - 1.0 HCL: C, 63.43; H,
5.54; N, 5.92. Found: C, 63.11; H, 5.82; N, 5.62. '
35 ' '
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- 73 - c) (S)- 10,11

- D hydr o- 3-WwosbAsseghoxypyri di n-2-yl am no)- 1 -propyl oxy] - 5H pCT/US98/19466

di benzo[ a, d] cycl ohept ene- 10-acetic acid 1.0 N NaCH (2.0 ni,
2.0 nmol e) was added to a solution of g tyl {)-10, 11-

di hydr o- 3-[ 3- (4- et hoxypyri di n- 2-yl am

1- propyl oxyl - 5Hdi benzo[ ad] cycl ohept ene- 10- 5 acetate (475.2 ng, 1.0
mol ) 10 DS Oph okt L: Hsiftdlo-3 A0k {difiet bl B VERTRHL, A1
50[err]C in an hr, the react] ol was concenirated and the
aqueous resi dRfERY : hentangylPia acidn jce bath. 1.0 N aqueous
Ha (2.0 g, 2.0 mml e) was sIovay added wth stlrrlng An opaque

l'id d d | ect ed t gl
onnel o yh e ERSLAYSE E e 1B s sommintesa et e B ounc
(452.6 nyg, 838/ﬁaenza>[ld]c)dv5h¢;£5:)e 1@lagetded7 (M + H) +. Anal Cal cd for

g27g\[3er1{)] Na04 5 9 8 Asgﬂg%réétset#? +)- 1% 11 d1hydro-§%3 iLzP mtro- -oxopyridm—Z-y?an%rEfo) llfOund

- Exanpl e 18 m@pyloar]éﬂ)hdlhngﬁq ddﬁyclp[lqpten}t)m—aiﬁat& 10.47 g, 0.96 mmole) in acetyl
- di hydro- ¢y fl Hﬁ&‘ih’e%7 t, QQWrﬂo‘ijé) R7a haaki Bt ga?l).lx for THRY ?ﬁ?é/ EQ%%}\ n?%d‘ure was poured

di benzo[ a, d] cyclo eg& ene- -acetic acl k]y
10, 11- di hydrommqe& ®- @d[thﬂlefiwe&%fb%qddv BOxsipE savmatsy NaHCOsr(eanpipwbybblet-
di benzo[ a, d] cyielepihgpt Eitemixiite wastiah@edWith CH c1 (2x10 ?ra%mcbﬂ.bfnb@

d f Ex t t t t
TR 8 NN T AN
ethyl (R -  (MgSQY aid condermptiorogade brpde dﬂg/e&xk;bodhd)ﬁmzl@ fvas einGaacroaled ivRdnt

10- acet at t Qbt ai ned as a colorless oil
foll ow ng%m IlﬂlgtgIﬂj e 'ﬂc'ﬁr onat o% ﬁy %r a’fgl ent: Et OAc/ hexanes,
t hen EtOAc then 4% MeOH CH2Cl 2): Ms (ES) nie 4653(M+ H +. 25 b)

Ethyl ()- 10, la_lthS“ Ry db@l-ﬁlhfyhﬁéof - [a-(hx%,e(lgﬂrﬁx%)“r &(o\égﬁ&m Q%)lamﬂm] 1-

-propyloxy] benzo[ a, d t ene-
According to P’HBYIB’FYdéMP@ZB@dEY Péenﬁ'leﬁ‘)’e‘a‘éxcept substl tuting ethyl ()-

10, 11 |- di hy Armixifird dfeeHyDES3- lbaifdlt%dﬂiéslwmdildio-atdkbﬁﬂd‘l@i ]ha%mc% h] |
- propy OX Z0, cl o ene- ce e etny
(R) - 10, 1 Prﬁgﬁfv&'] égir(gg?nfoﬂa%;(cg%v%p&nﬁ%g acetate %(9 96’;‘ mmo?s ancI ?6 l\'}
yl ani no) - | - pr dﬂp;ethy)aquﬁhimoié (BzoL 26 winolel Wwahefitedderl 1§ laC Coadeatrationand silite
conpound was b 4 C) ()-
compound was gl hronf g: @k@%@ alfre &%ﬂ% %r&péa'}x& §6649 B0 B a g
di benzol a, d] cy&ht éf?é\mnswéerl )1480.3 €Md+ )+ Unchanged ethyl (S)~10 11- d:hydro 3- [3-
(4-chloro-1-oxopyridin-2-ylamino)-1-propyloxy}-5H-dibenzo[a,d]cycloheptene- 10-acetate
25  was also recovered from the chromatographic purification.

c) Ethyl (S)-10,1 l-dihydro-3-[3-[4—(dimetliylamino)pyridin-2-ylamino]-l-propyloxy]-SH—

dibenzo{a,d]Jcycloheptene-10-acetate | :
According to the procedure of Example 13 (b), except substituting ethyl (S)-10,11-

30  dihydro-3-[3- [4—(dimethylamino)- 1-oxopyridin-2-ylamino]-1-propyloxy]-5H-
dibenzo[a,d]cyc]oheptene—10—acetate for the ethyl (S)-10,11-dihydro-3-[3-(4-methyl-1-
oxopyridin-2-ylamino)-1-propyloxy}-5H-dibenzo[a,d]cycloheptene-10-acetate, the title
compound was obtained as white powder following silica gel chromatography (8%
MeOH/CH,Cly): MS (ES) 474.3 (M + H)*.

35
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According to thwg})’rocedure of Exanple 6 (c), except substltutl n et h ()-

10, 11 - 8ro-7-fluoro-3-[3-(pyridin-2-ylanino)-1 US93/1455
- propyl oxy] --5Hdi benzo[ a, d] cycl ohept ene- 10-
- 74- d) (S)-1 QCE—mﬁ}ﬂr(f-M3~I4l€ﬂirﬁétl‘ijyihm(nR)pyrxalQrZLStlammo]—l-propyloxy]—SH-

-di hydro-3-[3 | am propyl oxy] - 5H
di benzol a, d] c ée% c CIOh VEY lgt %ﬁucac‘tdhe title conpound was obtained: M

(ES) nfe 421.1 ACG(OMmg tbl)the prégediire o€ Bkayoplé &3 (oK excapk H[hsnMIuFa‘\&Eﬁ (SP1G1 H20:
C, 69.99; H, 6.35 5
S 210™ Aol BB My o S

- di hydr o- rrefilbﬁ}m[sfdﬂcsclemq“mlﬂaeetw Saritbrosthyl {S)- K Upgihyseg-B-[814-

di benzo[ a, d] Cﬂi&hflbﬁﬂflﬁlﬁ a]agné)cleﬁﬂoﬁylaﬂ]-@}ﬂ-ﬂbenzo[a d]@%loﬁ&ﬂwﬂe-@acetjag th title
- di hydr o- 6- net hy r|d|n- - yox

di benzo[ a, d] cSP&PBWé’p‘{@ ‘a"fg ’ttealf"é"der VS (ES) 4456 20\%&8 dpagy- %@cm
procedure of ExargNgO§- oanzoemcmnm SC85104{ HI 6.7 NeBIBS! Foumd: 18) 65.98;1H,-6.60;

di hydr o- 3- hyg&qg(,‘;% 6- met hyl - 5H di:benzo[ a, d] cycl ohept ene- 10- acet ate for the
et hyl (R)-

10, 11- di hi@dr o- 3- hydr oxy- 5H di benzo] a, d] cycl oheptene 10-acetate; the title

conpound was obt ai ned as a col or follow ng silica gel

chr omat ogr aphy (gradi ent: 1:1 Et%%i%ﬁlrl%isjanes then Et CAc, then 4%

MeOH CH2A 2): MS (ES) nfe 461.3 (M + H)[err]. b) EthyI ()-10,11
% 03 N —r

0
procedure of ‘ERAFPEES stituting ethyl ()- 10,11 -
di hydr o- 6tsret hyl - 3 [3 (1 -oxopyrl di n-2-ylam no)- 1 -propyl oxy]-5H
di benzo[a, d]c e .for the eth

~di h)/ dro- 3- [ S%S(Cétﬁﬁﬁgig(gﬁr d%?dro %‘?[56{5 -ethoxy-1- oxopyndny & fan?mo)-]l-propyloxy]-SH_

yl am no) - 1- prdjba}lkdx,}ﬂ]cyslbhmd@mi.@@{caatd] cycl ohept ene- 10-acetate, the title

compound uas 25 08 SO0bQMnRSr By B8 081 LIS AIRLRAREBRN (11615 )

MeOH CH2dl 2): MB (ES
_Di hydr o- 6- nedipydre- §1%é4 (”ern @iqamdlgs-ﬂafhmmyll-mropphowyﬁfbxy] 5H

di benzo[ a0d] caibdnablaaicyBiehepldie a0Qkdtate pY6® ME 1.01 mmol) for the G r(d)Lﬂg] Lo the
rocedure of tituting err 1 1-
B hvdror 6. mot TS TE b AP idp Sutamier Iprogyloxy RSt | o 1)

- pr opy! oxy] - Sdibaiztiediytlahapteany-d Dabeaatt e using 0.53 M&aase(u@trﬂl. fzarz thivel)ahdy|

R 10, 11 | |
i benzof a. i et e ot {16 Y1 idad gk b Hedkfo e BRRRR Al 2 et
white solid: was PfePaWB (\'@ESMT@MKNB+HM+ H[err]. Anal. Calcd for

C26H err]24203 1.25 H2O C, 71.13; H, 35 7.02; N, 6.38. Found: C, 71.33;
H 6.67; N,

B)Oé'thyl (5)-10,11-dihydro-3-{3-(4-ethoxypyridin-2-ylamino)-1-propyloxy}-5H-
dibenzo[a,d]cycloheptene-10-acetate

According to the procedure of Example 2 (b), except substituting ethyl (S)-10,11-
dihydro-3-[3-(4-ethoxy-1-oxopyridin-2-ylamino)- 1-propyloxy]-SH-
30  dibenzo[a,d]cycloheptene-10-acetate (456.2 mg, 0.93 mmole) for the ethyl (#)-10,11-
dihydro-3-[3-(4-ethoxy-1-oxopyridin-2-ylamino)-1-propyloxy}-5H-
dibenzo[a,d)cycloheptene-10-acetate, the title compound (475.2 mg, quantitative) was
prepared: MS (ES) m/e 475 (M + H)*.
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- 75 - Exanpl e 20
Prepar at i ojy@bo/{s39s 10. 11 -di hydro-3-[3-(4-am nopyridi n- 2-yl poT/89s11b466

-propyl oxyl -5H- 5 dibenzo[ a, d] cycl ohept ene- 10-acetic acid a)
Ethyl ™ (S)-1 0, J&-di -3 3-(4-nitra-1- | arino) -
I pr opyl oxy] S5H- 101 Pk S B e pRiet ot A

sol ution of dibesofydjpydohaptent- Whadoxadidt e (1.7 nL, 8 mmole) in THF (10 .m)

T hyar o 3y o RAAROID A Pyl Sbkoforto (IO 15 5

ny, )]/_ 5 mol )glyhyd@ =3- @3(_4|»gy}mxwxdm12-ylammo) l-propyloxy] ?H—dlbenzo[a d]cycloheptene—]O—

|tor OpKI ) alns Rohceﬂa‘té‘(él% Ql%ég 'l‘l*)'rﬁ\ﬁolf)\hrpébk&i@te @éhal?oll gloarﬁumfdoﬁé sotl)%gd. was wﬁa{medaz}[t 0
ri phenyl phosphin

[err] C under? Erqg’aﬁm oifjbath éfieb%’ %rowhaﬁasﬁow%s CR%‘iSP‘y rajed gnd the aque?mﬂ%e #3810

m In t hen \Na&omafﬂgEﬁcﬁxoarRIebaﬂﬁtEoM?uwus HONR2.0 BaC2. Oﬁﬁnda&ajéﬁmﬂy‘liddad ed.
Silica 15 chro ogr a ent. c/ hexane gave
The 1ti o cotibatiings Ap opadtR siid A Sliaaizd i whn o lbad R AR ERER 0 401, &

(M + H)[err] funnel. Drymgln) a Eichyth desiccator overnight gave the title compound (452.6 mg, 83%):

(S)- 10, 1300 Rulis dol def g 2MRORK eyor e ¥ ARRLTOBDIRY QncHe.

di benzo[ a t ene e of eth

(S -10, 1 1- dlﬁﬁya{}éﬁgﬂqﬁéﬁ nFeund: €, 63Uy 5ABMN.B-38 ami no) - 1-

propyl oxy] - 5H di benzo[ a, d] cycl ohept ene-10-acetate (2.7 g, 6 nmole),

cycl ohexene (6 ni, 60 mmole), 10% Pd/C (1.2 g, 1.10 mmole), and

| sopropanol (30 nmL) was heated at ref [Exgmple 18 °  nqer argon for 20.5 hr,
then was hot-filtered through celite. The filter pad was washed W th
hot Et OAG. angd tarh?1 conh i eI e co%cei‘nt ate. he re Lgue was 25
chromatog?a LR GRS RCa S P ! 2%t onpound
(2.4 g, I\/IS(ES) me 4459(M+ H)[err]

c) (S- 10,11 D|hydro 3- [3 (4 am nopyr|d|n 2-yl am no) - 1-propyl oxyl -
di benzo[ a, d] cycl oheptene- 10-acetic acid 30 A m xture of et hyI
(S)-10, 11-di I @WJQB[I@ 11 Adibyerordipprod-13-(-qxppyridirod-y lrmino)-1-propyloxy]-SH-
propyl oxy] - 5&&},{1@5\;}@{,@@}@5@“@@&&%@% 10- acetate (2.4 g, 5 nmmole), LiOH

H20 THF H20 (10. nL t d at RT
P e b (hen yeltecOmmE s brtendire phiamplect (ab eresE hHEL N ST LEDPI- ToO0

~and ext r act edihyidtd7-Hu&&:3-HyldeoxktJHedibdriZofa,d]cyclohgyeie sl Oviestare dorabadtbid dR)- The
aqueous | aye n OW%HE'th 3 ﬁgdrw& ﬁ{-gﬁogﬂio‘fa Hﬁ@ycrghegteﬁjenﬂfaceya?ec th rt?tl% (c):ompound was
“obtained as a colorless oil following silica gel chromatography (gradient: 1:1
EtOAc/hexanes, then EtOAc, then 4% MeOH/CH,Cl,): MS (ES) m/e 465.3 (M + H)*.
25
b) Ethyl (+)-10,11-dihydro-7-fluoro-3-[3-(pyridin-2-ylamino)-1-propyloxy]-5H-
dibenzo[a,d]cycloheptene-10-acetate
According to the procedure of Example 6 (b), except substituting ethyl (+)-10,11-
dihydro-?-ﬂuoro-3-[3-(l-oxopyridin-Z-ylamino)-1-propyloxy]-SH-
30 dibenzo[a,d]cycloheptene;lO-acetate for the ethyl (R)-10,11-dihydro-3-[3-(1-oxopyridin-2-
ylamino)-1-propyloxy]-5H-dibenzo{a,d]cycloheptene-10-acetate, the title compound was
obtained: MS (ES) m/e 449.2 (M + H)*.

¢) (1)-10,11-Dihydro-7-fluoro-3-[3-(pyridin-2-ylamino)-1-propyloxy}-SH-
35  dibenzo[a,d]cycloheptene-10-acetic acid
According to the procedure of Example 6 (c), except substituting ethyl (+)-10,11-
dihydro-7-fluoro-3-[3-(pyridin-2-ylamino)-1-propyloxy}-5SH-dibenzo[a,d]cycloheptene-10-
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35 renmove residual. organic solvents, then was filtered. The resul ti nbg
aqueous SoMQ PXIFSHkS stirred at RT while the pH was s| S&T{IS¥
carefully adjusted to 5.5 - 6.0 with 1.0 N HO. The m xture vvas

st7|6r red for Qeeatdfor tﬂefh@rﬂ'l tlt)eloiﬁlql-clhﬁlydf@s [%Jrﬁﬁi—ﬂ-@lahﬁn@ucprbpﬁo{y]lsu ati otn g(r)ld
- 76- en
[err] C gave dffenald %‘Ey%g\‘?ﬂ%%go F the'te'd camp aégbtémﬁ?j g'{s& ﬁggﬁ? 2ty

(ES) me 417V £ Myx ADd].€aicd. fonﬂchpgﬂzsmt@gl 0.6 H,Of: d2,16pP2;7/H3DI; N 6.52. EoudeCI
(468.554): C, 8, .8.44: N, 8.97. Found: C 64.16; H 6.20; N, 8.71.

5 Cgﬁggfﬁ Sl'_éo‘ ﬁ 835, Exanpl e 21 Preparation
of ([err]®- 10.411 -di hydro-3-r3-(4-nethyl pyridin-2-ylam no)- 1 -

propyl oxyl di benzo[ b, f] oxepi ne- 10- acet ig,36iedg 10 a) Ethyl

()20, 112 di hydr -3 3- (4- et hyl - 1 oxop el Red) o aminoy - 1. : |
propyl oxy] di benzo[ b, f] oxepi ne- 10-acetate _ A m xture of ethyl
()- 10,1 1- d'gg_é_/dl ‘diyerzanethl ] OxeRivAgn-I OnmaRh-alRopyloxyl-5H257 Ny,
0. 86 nmol e) [

pr opyl ).am nol - 4- net hyl pyri di ne- N- oxi de
hydr obr omi de te%@&é?—tlc—%lgﬁ pel lets (110 my, 2.75 nmole), and
CH3CN (4185 m.) was stl rred at RT under argon overnight. The m xture was

filtered and B;t-ﬁﬁyﬁ?lﬁeﬂ)sl lV\éaféj)bdroﬁ metl?)i%ﬁﬁg(? oxopyndf%'ﬁ%?l{ﬂmoselp(ﬁ %P;[lgxat] SHOS

concent r at ed,? resi due was Si'lica gel
(1 - 2.5% CI—lBﬁ]bfbhthﬂszCSZf)lol!eoteaéﬂ@mbtathe title conpound (190 ng, 48% as

white f \YS; c -
il o |hy§r oogm13 (4(@ yI p b %e&%ﬁ%%&aﬁxgﬂeG@a@ ex Qﬁs@mﬁkmééthﬁq*)llo 11

propyl oxy] di sEb¥8e]-Brhyqdrexe “i?éhyl $8- '?,@F%{Fé cycloheptene-10-acetatg foF the ¢thd (BY- et hy|
()-10, 11-18i hy;19=dihyldéo-6-Aydreky¥H- dibeﬁidlﬁ)wcyablfbg?enb’—llﬁﬁbéiﬂ): -the title compound was

P B LSRR Sl Aoy B b, O

nm.) was heat diiOAb/hEm‘nbumeﬁEtOAQ\ﬂmnm%JMcOPmDHZ(E]Q) aM@<ESvak 46¢3gMedHy,
filtration through celite, and the filter cake was washed with ether.

The filtrate was concentrated to afford the title conpound (122 ny,
68% as a cl earEwbyl(d)-Mp! {-giRydraemerhy-35[3¢(pyridipf2fdamino)-1-propyloxyeJH- ) - 10, 11

- Di hydr o-o3 [%léeﬁzgf%hn%aeuépke@lwo-%ca&tam no)- 1

- propyl oxy] di benzo[ b oxepi ne- 3 10-aceti ¢ aci xture
of ethyl ([err])- 10cepr %Fplﬁ%ﬁfecedmmf Exarmple ﬁ&tr)pwmswszﬂvn&ﬁﬁhwd)ﬂ 1‘11 i
propyl oxy] dl hﬂmﬁm& B-rhcii9t-8 BN B-oképyddmt Ryieminbi-9-pighyldkyRIHmmol ) and 0. 991 N
yﬁlc]_lb at h set cg en g”{agggf%pte@% aletate fét eoeltHyI?RJE (ﬂ_i &1%ycﬂ16)3—f§’-a(?-oxopyn m-i N an
ylamino)-1-propyloxy}-SH-dibenzo[a,d]cycloheptene-10-acetate, the title compound was
25  obtained following silica gel chromatography (1% MeOH/CH,Cly): MS (ES) m/e 445.3

M + H)*t.

c) (¥)-10,11-Dihydro-6-methyl-3-[3-(pyridin-2-ylamino)-1-propyloxy]-5H-
dibenzo[a,d]cycloheptene-10-acetic acid

30 According to the procedure of Example 6 (c), except substituting ethyl (£)-10,11-
dihydro-6-methyl-3-[3-(pyridin-2-ylamino)-1-propyloxy]-5SH-dibenzo[a,d]cycloheptene-
10-acetate for the ethyl (R)-10,11-dihydro-3-[3-(pyridin-2-ylamino)-1-propyloxy]-SH-
dibenzo[a,dJcycloheptene-10-acetate, the title compound was obtained as a white solid:
MS (ES) m/e 417.3 (M + H)*. Anal. Caled for CagHpgN2O3 - 1.25 HyO: C, 71.13; H,

35 7.02;N,6.38. Found: C,71.33; H, 6.67; N, 6.01.
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After 20 hr, the reaction was concentrated on the rotavap, and the residue
was di ssol ngg,pssag H20 (1.5 nL). The solution was filteregcirashgnase

~insotuble material, and the filtrate was carefully neutralized by
dr opwi se addition of 1.O NHO (0.54 nm., 0.54 mole). The precipitate
was collected and dried in high vacuumto afford the title conpound (68 ng,
-77 - 58% as a white s@xadple®® (ES) me 418.9 (M+ HJerr].
Anal . Calcd for Cerr] H26N204 0. 45 HCl: C, 69.05; H 6.13; N, 6.44.
Found: C,69.25; H 6.27; N 6.16.
Exanpl e 22 ]

-dlhdI’O 2 - 1 -
et hoiyl di % & eQ)@XJeh 5‘9‘] d a) Ethyl ()- 10,11

-di hydr o- 3 [2 [6 [N-tert- butoxycarbonyl) N—rret hyl am no] pyridin-2-yl}- 10

- et hoxy] di Qg bS)f-I](pNe@hﬁﬁo 3—1@-(@6’%@1&0 yr1dm-2 lamino)-1- ﬁroﬁﬂbkﬂ}lﬂﬂ of
6 [N-(tert- b;}h%x%‘ﬁ rg qé@ ir(g am noj - 2- pyri dyl et hanol (39 ny,
1. 58 mol e) 2Aisys NsPeng erboxylate(O 31 m, 1.58 mmle) in
anhydr ous CHR £31Ridn®f diioprupgl addiadbcddynmm senlo,\mnmﬂaﬁ) it THE (10anIS)addsgt i on

of ethyl lé) %gde]d]t{ %%vnyedtr %tslc)llutl nofeﬁB/Egsg )i¥%li ro-i?—h )bggﬁ-pl ne-10-acetate

(186 ngy lne 1.58 mole) in
anhy d r ous CHZ@CEZC(IQG]ZW}QQCP@DG-F@' am@2éﬁ aaga 1.5 Mmale), 2+ 2(3|=irydrctxts|d -

reacti on was ﬁgﬁi}g%in'b@h-@ﬁrd%?n&lh@m&ﬁd% ?-91g @H’ﬁjnc;l%ian;i . y@?hlgé a5y 8

chr omat ogr aphe i ca gel aé . ive 't he
title conpourmelekig appydronsdiME 0 é“lc)l §rCynder argon. ThQ\BHQES? fewsﬁé@PDat@l\/H

H) +. 20 b bt f(yrhm( {heﬁ iwh9 warkfdd folRT. After 23 hr, the reaction was concentrated. Silica

;a? Ih?)i?]r gl genﬁi{%é &’%%‘?IW graé%'% éé? goé%’)edg)Ac'%exa“es) gave the titlagompeund (2 oxane

(1.3 m., 5.2 grfitfbrds anasangel tbach: NS (BH) sge 491 . B(MalH)t' on of et hyl

([err])- 10,11

-di hydro-3-[2-[6-[ N-tert -butoxycarbonyl ) -N-net hyl am nol pyridin-2-yl]- 1-
et hoxy] di ben2[Eshy¥1(Sk Hpl Ihdihydyo-dd 3 4raminppyrdling-ylapin®- TmpropxyilifHEH2A 2 (1. 3

m.) After 25 dlbe;,go[g]a]cyab&p{gng_tl%&tée@s concentrat ed, and the residue was
triturat with.ether to E tle corrpound as a white solid:
M5 (ES) rPe 432. 9 mu_cl_tunig‘)o%et yl (S)- 10 11 enjnyttr? 3 [§d4~m§ro- -oxopyridin-2-ylamino)-1-

. (I:))i hydr o- 3- [a>r¢;ﬁ1¢xgpshwlmanaapym¢rﬂpmnaioahdetateuz7eg lBaxdIey, bRitatikdnef( axepi ne-
acetic aci

()-10,11-dih 6§ %151‘ ioaf’é) d/Cngt% wa!ﬁqnﬁ'g‘j’qf}yﬁdﬁp#?awl]ﬁ(imm was heated at reflux
et hoxy] di benz-m{i% afgomendO-chr] bemwa liop-filteried thfGugh Gelita®| &he fltet pad 9@4 whshbéa OH

(0.525 nL, it ho@EﬁiAm&cérﬂblﬁéﬁsfﬁ{r&%sewgg go_lilcggtrﬂé'd? ™RFeNREYRE 10 an oil

bath set at 50 [err]C. After reacti on was concentrated on
the rotadap &HEPMaRErenbed %%"%6%1 @V%MBOHLIHWIG) toaffordithatitle compound (2.4 g,

98%) as a colorless foam: MS (ES) m/e 445.9 (M + H)*.

¢) (8)-10,11-Dihydro-3-[3-(4-aminopyridin-2-ylamino)- 1-propyloxy]-SH-
dibenzo[a,d]cycloheptene-10-acetic acid

30 A mixture of ethyl (§)-10,11-dihydro-3-[3-(4-aminopyridin-2-ylamino)-1-
propyloxy]-SH-dibenzo[a,d]cycloheptene—10-acetate (2.4 g, 5 mmole), LiOH - H,O (0.3 g,
7 mmole), THF (30 mL), and H7O (10 mL) was stirred at RT for 48 hr, then was
concentrated. The residue was diluted with HyO and extracted with Et9O. The EtyO
layers were discarded. The aqueous layer was stirred with gentle warming under vacuum to

35  remove residual organic solvents, then was filtered. The resulting aqueous solution was
stirred at RT while the pH was slowly and carefully adjusted to 5.5 - 6.0 with 1.0 N HCI.

The mixture was stirred for 0.5 hr, then the solid was collected by suction filtration and
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m.). The solution was filtered to renove insoluble material, and the
filtrate waWOQaH&¥8l |y 35 neutralized by dropw se addition RFT/HSHIRAGC
- The precipitate was collected and dried in hi gh vacuumto afford the

title corrpourwist(eazwﬂgzlerﬁpaﬁmfm Brysd ¢8R highdGciitin &be"’@fEat/@th&ﬂhé €ompound (1.0

L2 i o s i Sk B e S AR ol o

5.9; N 6. 1614HCI(468554) C,64.08; H, 6.11; N, 8.97. Found: C, 64.16; H, 6.20; NB@ANpl e 23 5
Preparation of (S)- 10. 11-di hydro-3-[3-(2-am nopyridin-4-yl)- 1

- propyl oxyl - 5H di benzo[a, d]cycl oheptene- 10-acetic acid a)
3-(2- Ami nBpyri di n-4-yl ) propan- 1-ol 10 Example 21 A suspensi on of

3-(2-am nopyridin-4-yl)propanoi c acid hydrochloride (0.73 g, 3:60

nmmol , prepared accord| ng to V\094/ 14776 in THF 10 rrL) was added over 45 min
to | it FRreparation of | cthylpyrig I-THF) at O [err]C.
The ice bathwbxﬂd,benigm@u@nm &b@cicﬁﬁctl on vvas allowed to stir at RT
for 4.5 h. The reaction was cooled to O [err]C, diluted with toluene
(22 nmL) and quenched by the sequential addition of H20 (0.86 nL) 15 and
NaF (1.5409) .a) Bieyl(Bs1d, I]i-digycBol-SﬂMG-hﬂmyM%xsmﬁrfdtreﬂ-yﬁtnu(b)-[lerr] C for 45 nin.

The reaction ] red and the precipitate was washed w th

addi ti onal 16"5/0%0(%{&8&%?@%1 © acetp The conbined filtrates were

concentrated underA ﬂl@)ﬂm}@ﬁetﬂwldskd@ &1-dibydrot3- M@detbe!gaom%epme-lo-a(:aﬁ%

MBCH CHOI 3, b7 68, malme%{@-lfs -Bromid- p%mmmﬁ@w@gﬁg@&,?@ g2 clear ol
Y

V5( ES+) é
- di hydr o- 3- [éw(l@b@ml%% F’&t U’W")"«J NaQE pelois (448 meB2I5 mmOle) and CH3CN (4

di benzo[ a5d] ayo)l valReftrena RThOdaceE (fhtcﬁlerm%ht The m1xture wﬁs fifdrett A&Qhﬁolt@(@&@l el

0.23 g, di yl at
1750 o) i ey O e Bl s S aptibe sdoe was Bt on of 25

tri phenyl phosptimaegtdph&Dorgsilich. geD(1r28% CHROHCHYC, Prof aftbtShe Btibysingouyd 10, 1
1-di hydro- SH C R | ]agetate (0.30 g, 1.00
mmol) in CH e(}%ﬁrgfzzts?aggﬁgmt fo L‘[Wéf%%'ﬁlﬁ%zlg(ﬁh]ﬁ)ce bat h was renoved and
the reaction was allowed to warmto RT. After 18 h, the sol vent was

renoved l20derb e lcpfleeﬁﬁ 6-3-[5lash Hﬁt? I 1(50% Et OAc/ hexanes to
Hlﬁ%}d Wr é ¢ o%lﬁ@at eri a?a cont ai ned the desired

100% Et OAc, sili aye
product. A 3@r0py§ég]%,% ﬁ’g i“iPéPc"'r’@nacBS?tef | ash chr omat ography (75%to 90%

Et OAc/ hexanes, si |A maxi@gelof etaMe)-10,11-dih§drd3-B-@fmdtha- 108 b Y efin- TR ShihéL i-
MB(ES+) m z 430. i A 106k D31

-di hydro-3-[ % r?pé{ﬁ%%opyﬂ; @Lﬁepifley]lojacetfte)(b %%’I %‘gﬂ}‘]‘“%w% Pd/C (8 melL% a,

d] cycl ohept ememolel) cydalekene §810dng, 8 mmole), and isopropanol (4 mL) was heated at reflux
' 25  overnight. The catalyst was removed by filtration through celite®, and the filter cake was

washed with ether. The filtrate was concentrated to afford the title compound (122 mg,
68%) as a clear oil: MS (ES) m/e 446.9 (M + H)*.

¢) (#)-10,11-Dihydro-3- [3 (4—methylpyndm -2-ylamino)-1-propyloxyJdibenzo[b,floxepine-
30  10-acetic acid

A mixture of ethyl (1)-10,11-dihydro-3-[3-(4-methylpyridin-2-ylamino)-1-
propyloxy]dibenzo[b,floxepine-10-acetate (119 mg, 0.27 mmole) and 0.991 N NaOH
(0.545 mL, 0.54 mmole) in absolute EtOH (2 mL) was warmed in an oil bath set at 45 °C.
After 20 hr, the reaction was concentrated on the rotavap, and the residue was dissolved in

35 Hp0 (1.5 mL). The solution was filtered to remove Iinsoluble material, and the filtrate was
carefully neutralized by dropwise addition of 1.0 N HCI (0.54 mL, 0.54 mmole). The

precipitate was collected and dried in high vacuum to afford the title compound (68 mg,
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35 The conpound of Exanple 1(b) (O. 22 g, 0.50 mml) was

di ssol ved iyt dd) siOH (0.77 mL, 0.77 mmol), EtOH (3 nlL) penviisddrieads3
-m).- After heating the reaction at 50 [err]C for 18 h, the solvent

K% S SRS o gy, NS TS s + IS ovrnine el el ot Reasog e 045
acidified w Hﬁl:&D,%B‘lEN—hﬁrﬂH[Neﬁrtl}(Fm: heds.2edylet27ny, 6.16. precipitate was

collected. Preparative HPLC (Hamilton PRP- 1 [err], 3% CHCN Herr]O - 0.1 %
TFA) gave 10 ng of the desired material as a hygroscopic solid: MS(ES+) niz

402. 6 [MtH [err]. 5 Example 22
Exanpl e 24 Parent eral Dosage Unit Conposition 10 A

prepar ation WhICh contal ns. .20 ng of the corrpound of_ Exanple 1 as a sterile
dry P OWEHES ; ; 2= B IIGIE ppound i s _di ssol ved
in 15 nL of &h@){yﬂd]b@ﬂo[bﬂoxemml(ﬁicena'ﬂﬁﬂ sol ut ion is filtered under sterile
conditions into a 25 nL nulti-dose anpoul e and | yophilized. The
powder is reconstituted by addition of 20 nL of 5% dextrose in water

(D5W for i né) Bshehidrd 0,0 t-dihgdnoeBri2d 6+ Naert-bajorydaitonyl)-Naeetiplamire ] pysidinkByigby

det er m nggl bye{hla &@dniog%@&&blggly%ewg Subsequent dilution may be nade by

addition of a rret this dosage unit to another volunme of
D5W f or i nj ecti onA selutign pkh-EN-Eert-tutoxyoarbpnyl e Namietbylamino]-2-pygdyietbarob 397

mechani sm f of,gdj wﬁ.ﬂﬁleygn& dRoptopia azcﬁ?cawaxﬁatg‘?éﬁeﬁmo[ s@ﬂgnaia in hnfiydfob®

I nfusion or ect.ion-infusion syst
Exanpl e 25 CH,Cly (g@la|wabaét1§6 dropwise owdﬁa@p {9 gsplution of ethyl (H-10,11- dmy@rgp sul e

for oral admmy&bi)&ﬁbeﬁit’[b ﬂowmawem(m@@hg;g) 63mble) iridrtgpl’é(ayrprﬂos@ﬁm& he 25

a5 IR ol of ool CRAC R R D T IRS e R

capsul e. reactxon was concentrated on the rotavap, and the residue was flash chionaunqgraph@bon 30
Oral Dosage Hﬂéat ge%mﬁ% ﬁt'dm:/hexanes) to give the title compound (146 mg, 44%) as a clear oil:
MS (ES) m/e 533.0 (M+ H)*.

20  b) Ethyl (£)-10,11-dihydro-3-[2-[6-(methylamino)pyridin-2-y1]-1-
ethoxy]dibenzo[b,fJoxepine-10-acetic acid
4 N HCl in dioxane (1.3 mL, 5.2 mmole) was added dropwise to a solution of ethyl
(1)-10,11-dihydro-3-[2-[6-[N-tert-butoxycarbonyl)-N-methylamino}pyridin-2-yl]-1-
ethoxy]dibenzo[b,floxepine-10-acetate (140 mg, 0.26 mmole) in CHCly (1.3 mL) After
25 12 hr, the mixture was concentrated, and the residue was triturated with ether to afford the
title compound as a whife solid: MS (ES) m/e 432.9 (M + H)*.

¢) (¥)-10,11-Dihydro-3-[2-[6-(methylamino)pyridin-2-yl1]-1-ethoxy]dibenzo[b,fjoxepine-
10-acetic acid
30 A mixture of ethyl .(i)-IO,l 1-dihydro-3-[2-[6-(methylamino)pyridin-2-y1]}-1-
- ethoxy]dibenzo[b,fJoxepine-10-acetic acid (0.26 mmole) and 0.991 N NaOH (0.525 mL,
.0.52 mmole) in absolute EtOH (2 mL) was warmed in an oil bath set at 50 °C. After 20 hr,
the reaction was concentrated on the rotavap and the residue was dissolved in HyO (1.5
mL). The solution was filtered to remove insoluble material, and the filtrate was carefully
35 neutralized by dropwise addition of 1.0 N HCI. The precipitate was collected and dried in
high vacuum to afford the title compound (72 mg, 30% for 2 steps) as an off-white solid:
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A tablet for bral adm nistration is prepared by m xi ng and granul ati ng 20
my of weOMRs¥E 150 ng of cal cium sul fate di hydrate and stﬂpgﬁ"he
conmpound of .Exanpl e | with a 10% gel atin solution. The wet granul es

are scr een_eg : M@r(ggﬂn/erﬂo&edm HB";. 1.Qnalrg:a?c|51 for & H AN, 03 - TRSHHC 028 6,0:
-St ggrl D eddh, Hcg%rﬁsg%ﬂfogﬁcgv(g %gg'cﬁi %?;i%r‘?']féiul |y discloses how to make

and use the present invention. However, the present invention is not
limted to the particul ar enbodi nents EescGiEfd her ei nabove, but
I ncludes all nodifications thereof wt scope of the follow ng

clainms. Tise various references to journals, patents and other publications

which are cit rg a?a‘tionh;?r | o) 51 L .0 hle a d_', re

i ncor por at ed ST —
dibenzo[a.dlcycloheptene-10-acetic acid

a) 3-(2-Aminopyridin-4-yl)propan-1-ol

10 A suspension of 3-(2-aminopyridin-4-yl)propanoic acid hydrochloride (0.73 g, 3.60
mmol, prepared according to W094/14776 in THF (10 mL) was added over 45 min to
lithium aluminum hydride (12 mL, 12 mmol, IM in THF) at 0 °C. The ice bath was
removed and the reaction was allowed to stir at RT for 4.5 h. The reaction was cooled to 0
°C, diluted with toluene (22 mL) and quenched by the sequential addition of H,O (0.86 mL)

15  and NaF (1.54 g). The resulting suspension was stirred at 0 °C for 45 min. The reaction
mixture was filtered and the precipitate was washed with additional 10% MeOH in CHCI,.
The combined filtrates were concentrated under reduced pressure. Flash chromatography
(10% MeOH/CHCI,, silica gel) gave 0.25 g of the desired material as a clear oil: MS(ES+)
m/z 152.7 [M+H]". '

20 _
b) Ethyl (8)-10,11-dihydro-3-[3-(2-aminopyridin-4-y1)-1-propyloxy}-5H-
dibenzo[a,d]cycloheptene-10-acetate

A solution of Example 1(a) (0.23 g, 1.51 mmol) and di-isopropylazadicarboxylate

(0.29 mL, 1.50 mmol) in CH,Cl, (7.5 mL) was added dropwise to a solution of

25  triphenylphosphine (0.39 g, 1.50 mmol) and ethyl 2-[(105)-3-hydroxy-10,1 1-dihydro-5H-
dibenzo[a,d]cyclohepten-10-yl]acetate (0.30 g, 1.00 mmol) in CH,CL, (5 mL) at 0 °C. The
ice bath was removed and the reaction was allowed to warm to RT. After 18 h, the solvent
was removed under reduced pressure. Flash chromatogrpahy (50% EtOAc/hexanes to
100% EtOAc, silica gel) gave 0.32 g of material that contained the desired product. A

30  second purification by flash chromatography (75% to 90% EtOAc/hexanes, silica gel) gave
0.23 g of the desired material: MS(ES+) m/z 430.9 [M+H]". '

¢) (5)-10,11-dihydro-3-[3-(2-aminopyridin-4-yl)-1-propyloxy]-5H-
dibenzo[a,d]cycloheptene-10-acetic acid

35 The compound of Example 1(b) (0.22 g, 0.50 mmol) was dissolved in 1N NaOH
(0.77 mL, 0.77 mmol), EtOH (3 mL) and THF (3 mL). After heating the reaction at 50 °C

for _18 h, the solvent was removed under reduced pressure. The residue was dissolved in
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- 81 - 1. A conpound according to formula (I):

[err] [ erwd 99/15508her ei n: Ais CH2 or O R[ er rACTIgsS9BI19466! O

or Cerr]-6alkyl; 10 R2 is H CJlerr]-6alkyl or CHZNR'R"; X

is Oor CH2] g (4mL)Xhfiltered. The filtrate was acidified with 30% TFA in H,0 and the resulting
precipitate was collected. Preparative HPLC (Hamilton PRP-1®, 3% CH,CN/H,0 - 0.1%

TFA)' gave 10 mg of the desired material as a hygroscopic solid: MS(ES+) m/z 402.6

[M+H]".
5
Example 24
Parenteral Dosage Unit Composition
10 A preparation which contains 20 mg of the compound of Example 1 as a sterile dry

powder is prepared as follows: 20 mg of the compound is dissolved in 15 mL of distilled
water. The solution is filtered under sterile conditions into a 25 mL multi-dose ampoule
and lyophilized. The powder is reconstituted by addition of 20 mL of 5% dextrose in water
(D5W) for intravenous or intramuscular injection. The dosage is thereby determined by the
15  injection volume. Subsequent dilution may be made by addition of a metered volume of
this dosage unit to another volume of DSW for injection, or a metered dose may be added

to another mechanism for dispensing the drug, as in a bottle or bag for IV drip infusion or
other injection-infusion system.

20 Example 25

Oral Dosage Unit Composition

A capsule for oral-administration is prepared by mixing and milling 50 mg of the
25  compound of Example 1 with 75 mg of lactose and 5 mg of magnesium stearate. The
resulting powder is screened and filled into a hard gelatin capsule.

Example 26
30 Oral Dosage Unit Composition -

A tablet for oral administration is prepared by mixing and granulating 20 mg of
sucrose, 150 mg of calcium sulfate dihydrate and 50 mg of the compound of Example 1
with a 10% gelatin solution. The wet granules are screened, dried, mixed with 10 mg

35  starch, 5 mg talc and 3 mg stearic acid; and compressed into a tablet.
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N N Gis NR', Sor O R j
%S{HA ¥R PY18 Ky SC[err]-aI . NR'R or halo: 20 PetniSssdat L

[ ndependently is H or éJ al ki(l X ang)é sisO,l or2; or a
phar maceutical | y B@caé’ﬁt’ea‘iﬂs iRtigp fullydisclases how to make andyuse the prosepiRYFIHORY
accordi ng t cHeWeévethe p rékemhhﬁiﬂtléﬁ is RotAbmited to the pamcular embodiments described82 -
[err] err]al N 80 ang1 i is H or
q err] 4alk %e‘“a"]""e’ %X‘ ihcjudes §‘R’°8 ERAm eéec?g it 1“&5 %"88%‘%(15%# 1XY"H‘*‘%Nhi ch Yis
[err] claims. The various references to journals, patents and other publications which are cited
5  herein comprises the state of the art and are incorporated herein by reference as though

fully set forth.
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wherein each R" is H or C[err]ﬁf?’l//. A conpound accorgdisng to
"ndependenty T oo or qrerr] al ) ﬂlel\\\\lMll\ﬂ\l\ll\\ll\ | i
rr

conpound acogm,giifgainRdgd:ai m 1 in whicchty s

wherein Gis S and each R' independently is H or derr]al kyl .

6. A conmpound according to claim1 in which Yis 20 [err]

wherein R' is H or. C eArchaipkiytd. according to formma (I A conpound according to
claiml which is: ()- 10,1 1 -Di hydro-3-[2-(6-am nopyridin-2-yl)-
1- et hoxy] -5H 25 di benzo[ a, d] cycl ohept ene- 10- gceti c aci d,

83 - ([err])-l iydY o- 3-[4- (pyridin-2-ylam no) -
1 -butyl]-5H di benzo[ a, d}<y \ 1 0-acetic acid;

()-10,11 -Di hydro 4- etyngk i di i am no)- 1 -propyloxy]-5H

di benzo[ a, d] cycl oqgﬁgacﬁqezsa‘"’lo acs i d;

R?
@

wherein:
AisCHpor O,
R1is H, halo or Cy_galkyl;
10 R2 is H, C}.galkyl or CH)NR"R";
X'is O or CHy;
Yis
N.  NR'— R'R"N N

| N N AN
—<;T ULTH“ |

2 * k]

15 , or

\

3

Gis NR",SorO;

R'is H, Cj_galkyl, OCj_galkyl, SC1.galkyl, NR"R" or halo;
20 each R" independently is H or Cy_galkyl; and

sis0,1or2;

or a pharmaceutically acceptable salt thereof.

2. A compound according to claim 1 in which Y is
25
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5 .S)- 10,] 1-Di hydro-3-[3-(pyridin-2-ylamno)- 1 466
- propyl OXYYV%&‘)SSOS di benzo[ a, d] cycl ohept ene- 10-acetic ac}’%'{’us”’”

(R)-10, 11 -Di hydro-3-]3- (pyriding: 2- Wremdno) - 1 - propyl oxy] -5H

di benzo[ a, d] cycl ohept ene- 10-f@cetNyC aci d;

-Di hydro-3-[3-(3, 4,5, 6-tetralydrogyri m di n-2-yl am no) - 1 Hmmmm;u“ lﬂ-"l",o
dlbenzo[ad]cycloheptene 10- ac aci d;

1- Di hydro-3-[2-[ 2- (et hyl am no)t hi azol -4-yl]-1-et hoxy] - 5H-

di benzo[ a, d] cycl oheptene- 1 0- aB’etl c acid; wheremR is H, Cl afky1, 8¢ Lalkyl,
- D hydr o- 3-[ 3- (i soqui nol i ne- - ‘*—I—

di benzol a, d] c§e1-ahepNRR" °1§1§t9étaF*tR @#%Pe“i%'ay lsﬁ"rcl 4alk3(1) 10, 11
-Di hydro-7-fl uoro-3-[3-(pyridin-2-ylam no) 1 -propyl oxy]-5H

di benzo[ a, d] cycl oh pt en 10-acetic . ac (S) 10,11
. -Di hydro- 3-] 3- (4- it hyl &FPF@P#‘P“?"WQ‘H%%“‘"&’ BrgEsh ¥ - 5

di benzo[ a 521] cycl ohept ene- 10-acetic acid, (S) 10, 11

- D hydr o- 3-[ 3- (4- et hoxypy/RIN_n-By! am no) 1 -propyl oxy]-5H 20

di benzo[ a, d] cycl ohept ene- 10- a eticlacid; ()- 10,11
- Di hydro-6-net hyl -3-[3-(pyridin- 2.yl am no) 1- propyl oxy] -5H

di benzo[ a, d] cycl ohept ene- 10- aCeti C aciygy hR"is HorC; (a0, 1
1- Di hydro- 2- (di net hyl am no) net hyl - 7-f | uorergm?)ea 3- E)syrlofjl hg ’3/*| am no) - 1-

propyl oxy] - 5H di benzo[ a, d] cycl ohept ene- 10-acetic acid; 25 (S) -
10,1 1 -Dr hydr o- 3- 13- [ 4-A cbnipo@ith/dcodrting Yé £l6iin1t 2-yikiawivne] - 1 - pr opyl oxy] - 5H
di benzo[ a, d] cycl oheptene- 1 0-acetic acid; (S- 10,11

-Di hydro-3- [2-]6-(nethyl ar’rhno) i din-2- yI]- 1 -ethoxy]-5H

di benzo[ a, d] cycl ohept ene- ikO c acid; (S)- 10,11

- Di hydro-3-[3-[4-(di net hy am mo) pyri di n-2-yl am nol - 1-propyl oxy] - 5SH 30
di benzo| abéj] cycl ohept end” sl‘&,aEI ic acid;

-10, 1
[ 3-[4- (et hyl t hi o) pyri di n- 2- W’&Fﬁ“h%‘]Cthm%ng %@%gk,-@kyl,

- D hydro-

di benzo[ a, d] cyad oidpt ene- 10-acetic aci d; (S)- 10,11
- Di hydro-3-[3-(4-chl oropyridin-2-yl am no) - 1 -propyl oxy] - 5H

di benzo[ a, d] cycl ohept ene- 10-acetic acid; 35 ([err])-10,1

1- Di hydr o- 2- net hyl - 3-[ 3- (pyri di n- 2-yl ami no) - 1- pr opyl oxy] - 5H
di benzo[ a, d] cycl ohept eneg c&%aﬁﬁ&&dc&dﬂfg‘t@iclalm 1 in which Y is

- 84-
1-Di hydr01§ [ 3- (4- am nopyri d| n-2-yl am no)- 1-propyl oxy]-5SH
di benzo[ a, d] cycl ohept ene- 1 0- '8 ¥C acid; ()-10,11
- Di hydro- 3-[ 3- (4- et hy| pyiR‘Mr Iam’ no)- 1 -propyloxy]-
di benzo[ b, f] oxepi ne- 1 0-aceti oG .
1-.Di hydro-3-[ 2-[ 6- (et hyl am no) pyr| d| h- rel?fhs a{‘% %%)\E%}(ﬂ&pendemly is Hor
di benzo[ b, f] oXapfalkel. 10- aceti c acid; or . (S- 10,11
- Di hydro-3-[3-(2-am nopyridi n-4- yI) 1 -propyl oxy]-5H
di benzo[ a, d] cycl ohept ene- 10-aceti c aci d; or a har maceutical ly
acceptabl e salt thé*eof. A compound according to claim 1 in which
) 20
N NR"——
AN

, wherein R" is H or Cy_4alkyl.

7. A compound according to claim 1 which is:
(£)-10,11-Dihydro-3-[2-(6-aminopyridin-2-yl)-1-ethoxy]-5H-
25  dibenzo[a,d]cycloheptene-10-acetic acid,;
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10 | 8. A phar macemlm“llmmﬂm lmn whi ch conprises a
conpound anawystissgs t O claim tically a®capisagIues
carrier. ) A phar fraceut cdl conposition which
conprises a conpou t 5l Ry neopl astic agent and
a pharmaceuti cal | y(:"gu:]?ce‘ﬁcz5 g#d;gf;?[ﬁ (?:?ndx;% ﬁéﬁh&}l Bty The

phar maceut i cadxmeWC ppteRec Bh-afeHgadi® cl aim 9 wherein the

. antineopl astic agegty joS 1LIHRP4BBNR-(4-ethéRypyridin-2-ylamino}-l -propyld¥§]-8Har maceut i cal
conposi tion according to claim9 wherein the anti neopl astic agent is
cisplatin,  dibenzofa, °>’°1°h°l’ti’2°'1O'ac,&“ﬁé‘flﬁod of treating a disease state in
V\gl ch ant agoni sm otS)tllmg 1fBihgdro-3- {3d(py{1:ﬁﬁagtfmﬂmg§wmymﬂesﬁd -whi ch gor‘rprl ses
e 3 "SGR MREGGERSETOT 7 2at i gl seans ot at i

whi ch ant agoni sm ofR) 11 I-Bihyfiro-3-[3-(pyridinepyleminio} iprapiytoay ESH-whi ch conpri ses
adm ni steri ngdean%[ cl’]p}c?o%te %& maigng Qﬁaeof a conpound according to

claim1. 30 d of treating osteoporosis which
conpri ses adnmi ni st &pr Kl 1tBihydro-3-[3- (3%§&nahydﬂow@éudmﬁesﬂm0)al-emp‘ew]cffl-

angi ogenesi s V\/m ch rises_admnister] n a subj ect _in need
t hereof a conpound @c Py dros- iz (ﬁﬁhllam‘m)‘h‘aml"* yll- I'Cth°">']'5 -
- 85 - d:benzo[a,d]cyclohejh@ne—lO-chﬁehheﬂ for inhibiting tunor growth or

uor et astast s bl FOBRABSS s rogRIBhRL PYRRIRT RSPt LD e
treating at hedibsdobrdisycdoheptene$@-acetisiasidivhi ch conprises 5 adm nistering to a
subj ect ipsneed therery ) BpiYERCHAHBSCAL G Adn oY 14thiRb)M-fropyloxy}-SH-
dibenzofa,d]cycloheptene-10-acetic acid;
(S)-10,11-Dihydro-3-{3-(4-methylpyridin-2-ylamino)-1-propyloxy]-5H-
dibenzo[a,d]cycloheptene-10-acetic acid;
_ (S)-10,11-Dihydro-3-[3-(4-ethoxypyridin-2-ylamino)-1-propyloxy]-5H-
20 digénzo[a,d]cycloheptene-lO-acetic acid;
(¥)-10,11-Dihydro-6-methyl-3-[3-(pyridin-2-ylamino)- 1-propyloxy]}-5H-
dibenzo[a,d]cycloheptene-10-acetic acid;
(¥)-10,11-Dihydro-2-(dimethylamino)methyl-7-fluoro-3-[3-(pyridin-2-ylamino)-1-
propyloxy]-SH-dibenzo{a,d]cycloheptene-10-acetic acid;
25 (5)-10,11-Dihydro-3-[3-[4-(2-propyloxy)pyridin-2-ylamino]- 1-propyloxy}-SH-
dibenzo[a,d]cycloheptene-10-acetic acid;
(S)-10,11-Dihydro-3-[2-{6-(methylamino)pyridin-2-yl]-1-ethoxy]-SH-
dibenzo[a,d]cycloheptene-10-acetic acid;
(S)-10,11-Dihydro-3-[3-[4-(dimethylamino)pyridin-2-ylamino]-1-propyloxy]-SH-
30 dibenzo[a,d]cyc]ohepterie-1 0-acetic acid;
(+)-10,11-Dihydro-3-[3-[4-(ethylthio)pyridin-2-ylamino}- 1-propyloxy]-5H-
dibenzo[a,d]cycloheptene-10-acetic acid;
(S)-10,11-Dihydro-3-[3-(4-chloropyridin-2-ylamino)-1-propyloxy}-5H-
dibenzo[a,d]cycloheptene-10-acetic acid;
35 (£)-10,11-Dihydro-2-methyl-3-[3-(pyridin-2-ylamino)- 1-propyloxy]-5H-
dibenzol[a,d) cycloheptene-10-acetic acid;

-84-



subj ect | nHeeuERby Cor QQCLRLLﬁWﬂM"m B A o B2 o

A nmet hod of . i nhi bitj t d t
AP A LRI T L ?fv?p‘g?lo%vﬁ#%. m1 and an

ant i neopl ast i dibenzo[a,ddg€loheptene-10-acetic acid; 20. The net hod according to claim

19 wherein the ant ﬁg%mla‘?ﬂ’*‘ﬁ“ gg\%ﬂ rﬁe%y#y'i_’ﬁb@?gfaﬁﬁ 1:pro yloxy}- 21.

The net hod accordi erel tine p ast’icagent is
cisplatin.  dibenzo[b.,floxepipg-10-acetic@eifpound according to fornula (I1):

[err] wher8110;1145hydro-3-[2-[6 Qmbthyfatin Q‘-le-h - Rerr] is H
hal o or C[5err al ky {-6} yan [Ré j(\m I—R' Ogl?yrr . ] o ox 2NR'R";
X is O or CH 1benzo[b floxepine-J) gcenc[aéx‘dr Tr 30

-86 - " ($)-10,11-Dihydro-3-[3- (2-ammopyridin-4—yl)-1-propyloxy]-SH-
dibenzo[a,d]cycloheptene-10-acetic acid;
or a pharmaceutically acceptable s_alt thereof.
10 _
8. A pharmaceutical composition which comprises a compound according to

claim 1 and a pharmaceutically acceptable carrier.

9. A pharmaceutical composition which comprises a compound according to

15 claim 1, an antineoplastic agent and a pharmaceutically acceptable carrier.

10. The pharmaceutical composition according to claim 9 wherein the

antineoplastic agent is topotecan.

20 11. The pharmaceutical composition according to claim 9 wherein the

antineoplastic agent is cisplatin.

12. A method of treating a disease state in which antagonism of the o3
receptor is indicated which comprises administering to a subject in need thereof a

25  compound according to claim 1.

13. A method of treating a disease state in which antagonism of the 0yBs
receptor is indicated which comprises administering to a subject in need thereof a
compound according to claim 1.
30 '

14. A method of treating osteoporosis which comprises administering to a

subject in need thereof a compound according to claim 1.

15. A method for inhibiting angiogenesis which comprises administering to a
35  subject in need thereof a compound according to claim 1.
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or wo99/15508 G is NR', SI]IIlIIHIlIEI!'J)l"LI I”!IIR’ is H, (] SATUSIBRIA66
al B

or
OC[err] 6alkyl, SCerr]alkyl, NR'R' Gr each R’
i ndependent 'y is Hgr CheketjodlfsyinhibRig tumor growth or tuindr Snethstadis OhicB comprises Or  a

phar maceutical | y .acceptabl e salt thereaf. 10 .- . .23 A conmpound
accordi ng to BRI PR Spoect in n“therT°3|arpfmp°und ac%%‘?%fonci’mm 1. Ais
CH2 or 0; 15 Rlerr] is H halo or (Jerr]alkyl; R2 is H,

Clerr]al kyl or CH2MR'R'; o X : X T Y ead S H,
Cerr] 6al kyl, O i(;’.r?'r] %aw ﬁ?;ﬂd,?fgéf%n r Hegﬁﬁfﬁsfsgﬁﬁsﬁpcsésrwﬁé %o;mdagrsﬁ

each R' i Adepdmiristeting tog spbjest ipeed thestafypicompound ageording teeplatmcleut i cal | y
accept abl e salt thereof. 24. A process for preparing a
conmpound of the formula (1), as defined_in claim 1, which process

conpri ses reacting® coftgthred Atrepdnginflampption whichcomprisssadministering to a

formula (V): subject in need thereof a compound according to claim 1.

10 19. A method of inhibiting tumor growth which comprises administering
stepwise or in physical combination a compound according to claim 1 and an antineoplastic

agent.

20. The method according to claim 19 wherein the antineoplastic agent is

15  topotecan.

21. The method according to claim 19 wherein the antineoplastic agent is
cisplatin.
20 22, A compound according to formula (II):

HZ
CO,C, salkyl an
wherein:
25 Ais CHy or O;
Rlis H, halo or Cq_galkyl;
R2isH, Ci-ealkyl or CHoNR"R";
X is O or CHp;
Y is
" RuRnN N
N r N Y NR [
R“R“N __</ I ]

30 ,
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[err] (1V)
wher.ei n R[éﬁ’?fs'/l@s Y and A are as defined in formula (n, V\Aé(}‘?/gw/l%“
reactive functional n_ grgups—protected, and L[err] is OHor halo; 5

and thereafter renoyl Nodydny protecting graddps, Mfe—oeptionally formng a
ble salt. w 25. A process for preparing
77

a conpound of the f0 ) as defined gl ai m 1, mhiﬁh/ﬁbpcéss
conprises reacting a ¢ nd of fornula with a conpound| o 10
formula (VI): ~Zlerr]
(1V) (VI), 15 R wherein RIRAMN, R2T R, ® and
A are as defined in ernulﬁ ('), with any reactive functlonal groups
pr ot ect ed,; after renoving any protecting groups, and
optionally form ng [ phdrmaceutically acceptable salt. 20 - 26.
A process for prepan ound of the forrmula (1) as defined in claim
1, which process conprlses reactikng a conpound of formula (1V) with a
compound of formula (VII): [Jerr]
GisNR", SorO;
5 R’is H, Cj.salkyl, OCj_galkyl, SCj_galkyl, NR"R" or halo;

each R" independently is H or C;_galkyl; and
5is0,1or2;

or a pharmaceutically acceptable salt thereof.

10 23, A compound according to formula (I1I):

O-
|
_N+ __NR— (CH,), 7—X-

| R?
X CO,C, salkyl
a ()
wherein:
A is CHj or O;
15 R1 is H, halo or Cy_galkyl;

RZ is H, C}.galkyl or CHyNR"R";
Xis O or CHyp;

R’is H, Cj.galkyl, OCj-galkyl, SCj.galkyl, NR"R" or halo; and
each R" independently is H or Cj_galkyl;

20  or a pharmaceutically acceptable salt thereof.

24, A process for preparing a compound of the formula (I) as defined in claim
1, which process comprises reacting a compound of formula (IV) with a compound of
formula (V):

TTTe————
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25 (1V) (V1)

- 88 - . O 99/15508 wherein R err], R2, R' and A arpCnuSeiraméed in
forml a (|‘9’, Wi f‘(ﬁ any reactive functional groups protected; —.__
and thereafter renoving any protecti

phar maceuti cal |y acceptrbl e A
according to any one of cl

o g

28. The use of a conpoun he flormula (1) as defined in ¢clatm™ isn the
manuf acture of a nedi canenf tre(?érgsntk f diseases in which
ant agoni sm of the [err] recept 152 |1ﬁ%|y at ed: -Y-(CH2)2_3-L'1 29.

The use of a conpound of the fornula (1) as defined in ialml in the 15
manuf acture of a nedi canent f@¥the treatnent of di seaég i n which

ant agoni sm of t he wherein RE 682 Iy dndcepeas défined ivtfoeranle (), with any reactive functiong(.
The use of a conpound of t | l.a, (1) as defined in claim1 in the

manuf act ur e &0“5?“&5‘?‘; n@*‘?tq‘qf'ﬁ)@%&%}oreat ment of osteoporosis. 20

31. Thesuse of aandaipeaftarrenbving eny proteating groypsaandchpfionadly formisgaim 1 in the
manuf acture of a nedi he inhibition of angi ogenesis. _ :
32.  The usé’%ﬁ?“aﬁelglc‘):%@g%%%p%b?é?a?{é formula (1) as defined in claiml in the
25 manuf acture of a medi canent for the inhibition of tunor growth. or
tunor nmetastasis. 25 A process for prepeding a cRBouhdRf tHe farntIpasttfindd ih kkim
formula (1) as defined in claimlin the rra@ufﬂgtuhe of aunrﬁeoc}i canment
for the treathschproogssrompsisssasastinga smpoynd afforpyla (IV) ytha compo 34.

The use g a easmewWD: of the formula (1) as defined in claiml1 in the

manuf acture of a nedi cament for the treatment of inflanmmation.

O-
I +
R N\ NR"-—(CH,),; —OH
HO I
=
CO,C, calkyl R’
av) (VD)
15 wherein R1, R2, R, R" and A are as defined in formula (I), with any reactive

functional groups protected;
and thereafter removing any protecting groups, and optionally forming a

pharmaceutically acceptable salt.

20 26. A process for preparing a compound of the formula (I) as defined in claim

1, which process comprises reacting a compound of formula (IV) with a compound of

formula (VII):
0O-
R‘ u
HO R" |
e N \KN“")/ (CHp),s—OH
R |
CO,C, calkyl A
25 av) - (VID)
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35. .The use of a conpound of'tm defined in ¢laj an
anti neopl a¥PEYLF8t in the manJ "mm ' fcament for t QTGUW??&?W
of tunmor growth 35 i n physi cal *cofbi patw o « fTor stepw se

adm ni stration. - 89 -

36. The use acc@héei®R X, R2CRednid Bore\ BEMIA ih REmARIT) AP BSEAGivagent is
t opot ecan. The use according to claim 35 wherein the

37.
anti neopl ast i fngtipoakerpwpspraiggtedsi 5 38. The use of a
conpound of the f osndtheredftey raasovitef anyatotedtinglgadups,landBpticmally formingrahi bi t or of
bone resorptign inc {ltri\c%unggcléf &t of a medi cament for the treatnent of
ost eopor osi s ¥ 71§7'S| caf *CoRbrnation or for stepwi se adm ni stration. -

27. A compound according to any one of claims 1 to 7 for use as a

medicament.

10 28. The use of a compound of the formula (I) as defined in claim 1 in the
manufacture of a medicament for the treatment of diseases in which antagonism of the
oy receptor is indicated.

29. The use of a compound of the formula (I) as defined in claim 1 in the.
15 manufacture of a medicament for the treatment of diseases in which antagonism of the
o B5 receptor is indicated.

30. The use of a compound of the formula (I) as defined in claim 1 in the
manufacture of a medicament for the treatment of osteoporosis.
20 |
31. The use of a compound of the formula (I) as defined in claim 1 in the

manufacture of a medicament for the inhibition of angiogenesis.

32. The use of a compound of the formula (I) as defined in claim 1 in the

25  manufacture of a medicament for the inhibition of tumor growth or tumor metastasis.

33. The use of a compound of the formula (I) as defined in claim 1 in the

manufacture of a medicament for the treatment of atherosclerosis or restenosis.

30 34. The use of a compound of the formula (I) as defined in claim 1 in the

manufacture of a medicament for the treatment of inflammation.
3s. The use of a compound of the formula (I) as defined in claim 1 and an

antineoplastic agent in the manufacture of a medicament for the inhibition of tumor growth

35  in physical combination or for stepwise administration.
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36. The use according to claim 35 wherein the antineoplastic agent is
topotecan.
37. The use according to claim 35 wherein the antineoplastic agent is cisplatin.
5
38. The use of a compound of the formula (I} as defined in claim 1 and an

inhibitor of bone resorption in the manufacture of a medicament for the treatment of

osteoporosis in physical combination or for stepwise administration.
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