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TRANSFERASE 5 BACKGROUND Pat ent applicati on WO 95/ 00497 published 5 January
1995 under the Patent Cooperation Treaty (PCT) describes conpounds which
inhibit the enzynme, fanesyl-protein transferase (FTase) and the
farnesylation of the 10 oncogene protein Ras. Oncogenes frequently encode
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frequently associated with human cancer.

To acquire transforming potential, the precursor of the Ras oncoprotein
must undergo farnesylation of the cysteine residue located in a carboxy!-
terminal tetrapeptide. Inhibitors of the enzyme that catalyzes this modification,

20 farnesyl! protein transferase, have therefore been suggested as anticancer
agents for tumors in which Ras contributes to transformation. Mutated,
oncogenic forms of Ras are frequently found in many human cancers, most
notably in more than 50% of colon and pancreatic carcinomas (Kohl et al.,
Science, Vol. 260, 1834 to 1837, 1993).

25 in view of the current interest in inhibitors of farnesyl! protein
transferase, a welcome contribution to the art would be additional compounds
useful for the inhibition of farnesyl protein transferase. Such a contribution is
provided by this invention.
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30 SUMMARY OF THE INVENTION
Inhibition of famesyl protein transferase by tricyclic compounds of this

invention has not been reported previously. Thus, this invention provides a
method for inhibiting famesyl protein transferase using tricyclic compounds of
this invention which: (i) potently inhibit farnesyl protein transferase, but not

35 geranylgeranyl protein transferase 1, in vitro; (ii) block the phenotypic change
induced by a form of transforming Ras which is a farnesyl acceptor but not by
a form of transforming Ras engineered to be a geranylgeranyl acceptor; (iii)
block intracellular processing of Ras which is a famesy! acceptor but not of
Ras engineered to be a geranylgeranyl acceptor; and (iv) block abnormal cell
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R*  (CHp)y-T-Z

or a pharmaceutically acceptable salt or solvate thereof, wherein:

one of a, b, ¢ and d represents N or NR® wherein R® is O", -CH3 or
-(CH2)hCO2H wherein n is 1 to 3, and the remaining a, b, ¢ and d groups
represent CR? or CR2; or

20 each of a, b, ¢, and d are independently selected from CR! or CR2;
each R? and each R2 is independently selected from H, halo, -CF3, -OR19,
-COR19, -SR10, -S(O)}R11 (wherein tis 0, 1 or 2), -SCN, -N(R10)z, -NR10R11,
-NO5, -OC(O)R19, -CO2R10, -OCO2R11, -CN, -NHC(O)R1C, -NHSO2R10,
-CONHR10, -CONHCH2CH20H, -NR10CCOOR11, -SR11C(0)OR,

25 -SR1IN(R75)> wherein each R75 is independently selected from H and
-C(O)OR1, benzotriazol-1-yloxy, tetrazol-5-ylthio, or substituted tetrazol-5-
ylthio, alkynyl, alkeny! or alkyl, said alky! or alkenyl group optionally being
substituted with halo, -OR10 or -CO5R10;

R3 and R4 are the same or different and each independently

30 represents H, any of the substituents of R1 and R2, or R3 and R4 taken

-2.
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one of a, and d represents N or NRFERR] wherein RIERR] is O, -CHerr]
or -(m[ervp?fw&ﬂg Brr]H wherein nis 1 to 3, and the rermi ni RGTASIHIS3 and d
groups represent CRlerr] or CRerr]; or 20 each of a, b c, and d
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and when no double bond is present between carbon atoms 5 and 6, A and B
each independently represent Hp, -(OR11)3, H and halo, dihalo, alkyl and H,
(alkyl)z, -H and -OC(O)R19, H and -OR19, oxy, aryl and H, =NOR10 or -O-
20 (CHg2)p-O- whereinpis 2, 3 or 4;
nis 0 (zero), 1,2, 3,4, 5 or 6,
T is -CO-; -SO-; -S0O5-; or -CR30R31- wherein R3C and R3?
independently represent H, alkyl, aryl, aralkyl, heteroalkyl, heteroaryl,
heteroarylalky!, heterocycloalkyl or heterocycloalkylalkyl; and
25 Z represents alkyl, aryl, aralkyl, heteroalkyl, heteroaryl, heteroarylalkyl,
heterocycloalkyl, heterocycloalkylalkyl, -OR40, -SR40, -CR40R42, -NR40R42,

N H — _NRidpa0

\N/\
O, w Ui
0]
wherein n, R40 and R42 are defined hereinbefore,
30 mis2,34,56,70r8,
qis 0 (zero), 1 or 2;
and R14 represents H, C4.¢ alkyl, aralkyl, heteroaryl, acyl, carboxamido,
carboxamidoalkyl, cyano, alkoxycarbonyl, aralkyloxycarbonyl, D- and

— H - (CHz)m_NR14R40 '
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het er ocycl oal kyl al kyl , heteroal kyl, cycloal kyl, cycl oal kyl al kyl, al kenyl
and al kynylwoBBmrmg represents al kyl or aryl; the dotted Ii £403

carbon atons 5 and 6 represents an optional 15 doubl e bond, such that
when a double bond is present, A and B independently represent -NJerr],

-Rlerr], hal b;amioe] acids covaiemwmqﬂqedrth]'oughtbS(Q))fhP&Y'rgfouﬁnmnldhen no doubl e
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[ ndependent ly reNesent H, abkyl, aryI ar al kyl , het eroaﬁkyl »het eroaryl,
het er oaryl al kyl , het erocycl oal ky‘I or é‘ﬂer ocycl oaI kyl al kyl ; and 25 Z
represents al kyI , aryl, aralkyl, e]tE"oal kyl , heteroaryl, heteroaryl al kyl,
het er ocycl oal kyl , het erocycl oal kyI askyl CR[ err], -SRerr],
-CRlerr]Rerr] err] r [err] Nerr] wherein rr] and R[err]

z
are defined heNei nbgf ore, 130 mis 2 3,4}}‘5, 6,7 O (zero), 1 or
ents)’!,% rr yI,NaraIk,y% eroaryl, acyl,

2; and Rerr] ¢
car boxam do, €arboxam doal kyl*, cyano, WNI"koxycar bomyt; yI oxycar bonyl ,
D and -3 - WD 98/ 11098 nd

PCT/ US97/4 5908 (NHOHf)2CMNDs coval ently bonded through the carboxyl group,
i m do,
with the proviso that when T is -SO-, Z is not -NR40R42.

in the compounds of formula (1.0), preferably ais N; b, c and d are

carbon; A and B each represent Hz and the optional double bond is absent.

10  Also preferred is that R! and R4 are H and R2 and R3 are halo selected from
chloro and bromo; or R1 is H and R2, R3 and R4 are halo selected from chloro
and bromo. Also preferred is that R2 and RS are halo in the 3- and the
8-position on the ring structure; or R2, R3 and R4 are in the 3-, 8- and 10-
position on the ring structure. Also preferred is that R2 is Br and R3 is Cl in the

15  3- and the 8-position on the ring structure; or R2 is Br, R3 is Cl and R4 is Brin
the 3-, 8- and 10- position on the ring structure. Also preferred is that each of
RS, RE, R7 and R8 is H. Also preferred is that the moiety -(CH2)n-T-Z is bonded
at the 2-, 3- or 4-position on the piperdinyl ring, more preferably at the 2- or 3-
position on the piperdinyl ring.

20
Also preferred in the compounds of formula (1.0) is that n is zero, 1 or
2; T is -CO- and Z is -NR40R42 wherein R40 and R42 independently represent
H, aryl, alkyl, aralkyl, heteroaryl, heteroarylalkyl, heterocycloalkyl,
heterocycloalkylalkyl, heteroalkyl, cycloalkyl or cycloalkylalkyl; or
25 Zis



I m dam do, sul fonyl, dial kyl phosphi nyl, N-glycosyl d 5
C(NHCH[err]i#H)%:QMerr] wth the provi so that Wnen Tis -SOPC.%G&’}I%&?

-NR[err]Rerr]. In the conpounds of formula (1.0), preferably ais N, b, c
and d are car bon A and B each represent H2 and the optional double bond is

absent. 10 Al soN\ that R[\er R[er&l are H and R[err] and
Rl err] are halo &elected chl oro hioy enr] is Han (ﬁ[err]
Rlerr] and R err] are hal o~select,ed f om c (o] and HD(C"}Q)CBBRpFe erred

is that R2 and R3 are halo int e ,3- and the 8- p03|t|on on the ring
structure; or R2, R3 and R4 are_in the 3:, 8- and\lQ~position on the ring

structure. Also preferred is thatNﬁ[}ﬁrois Br and"R[err] Is d in the 15
3- and the 8-position on the ring%ure; Qhd R[elql,Ns 2 Rerr] is d
and Rlerr] is Br.N_r(C e _NR14p® :and Pt tion on the rilng structure. Al so
preferred is that eac "of R5, R6, R7 and R8 is H Al so pieferred is that

the noiety - ﬁg—%%lh]ﬁmo flﬁ (#)Rgp%q,q?ﬁ‘tgr he 2-, 3- or 4-position on the

pi perdi nyl nore pre N _ or 3- p05|t|on on the piperdinyl
ring. 20 AIsoerlSe?e?rﬁé'él.ln t he corrpounds of formula (1.0) is that nis
zero, 1 org 2, Ts Z S -NR[err]R[err] wherein R[err] and Rlerr]

|ndependently re ent ,ar hetero
het er oar yl al k{hd pé%f@%@?%mﬁa{l@t é"@h\}'L%?WMJ ROY g?ff@?é?%ﬂ‘kyl
cycl oal kyl or cgpixamitiphikyk \dyanoy a%x?camonﬁl -aralkyM@@&bbiaQBﬁmdo imidamido,
PCT/ US97/ 15903 #er rL
amoyl, sulfonyl, dialkylphosphinyl, N-glycosyl or-C(NHCH3)=CHNO>. More
preferably, n is zero; Z is -NR40R42 wherein R40 represents H and R42
10 represents heteroarylalkyl. More preferably R40 is H and R42 js the heteroaryl

moiety 3-pyridyimethyl.

In another embodiment, the present invention is directed toward a

pharmaceutical composition for inhibiting the abnormal growth of cells

15 comprising an effective amount of compound (1.0) in combination with a
pharmaceutically acceptable carrier.

in another embodiment, the present invention is directed toward a

method for inhibiting the abnormal growth of cells, including transformed cells,
comprising administering an effective amount of compound (1.0) to a mammal

20 (e.g., a human) in need of such treatment. Abnormal growth of cells refers to
cell growth independent of normal regulatory mechanisms (e.g., loss of
contact inhibition). This includes the abnormal growth of: (1) tumor cells
(tumors) expressing an activated Ras oncogene; (2) tumor cells in which the
Ras protein is activated as a result of oncogenic mutation in another gene; (3)

25 benign and malignant cells of other proliferative diseases in which aberrant
Ras activation occurs, and (4) benign or malignant cells that are activated by
mechanisms other than the Ras protein. Without wishing to be bound by
theory, it is believed that these compounds may function either through the
inhibition of G-protein function, such as ras p21, by blocking G-protein

30 isoprenylation, thus making them useful in the treatment of proliferative
diseases such as tumor growth and cancer, or through inhibition of ras
tarnesyl! protein transferase, thus making them usetul for their antiproliferative
activity against ras transformed cells.
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wherein R40 is defined hereinbefore, mis 2,3 or 4; 5 gis O (zero), 1 or
2; and RMOP¥h088ents H, C[err] al kyl, aral kyl, heteroarylecrusohiises
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anount of c#c?qn%%ﬂdnﬁcfi ?11]@&?{ 0 asﬁra'mftﬁ\%@ s f?tad&gyl?ﬂ@ﬂﬁ%ﬁsﬁ}%sﬁegﬁfeof such
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nor mal 1 egyfirRoyeRRCABIAtRIGIn(Garibs oth8p that theFRa@6bné NAtRIAdtRBly, Thi s
|ncludf§ t he abnor uno ressi ng an
d

wh of:. (1) t N t
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acti vated dRaspratein.t of oncogenic nutation in another gene; (3) 25
beni gn and nal i t. r.oli ' i [ I ch
aber?ant Ras aé?ﬁ@gt'ﬁ“g%‘@c@%‘s’%gﬁge%J“Eiﬁ@*ﬁ*é@“ﬁu’?ﬁggﬁﬁﬁ{ Igg%wls& hat are
activat ed Bdmisistaring g effecdivetamoeuntf crmpaungt (di(). to\y maswmalfesdi. ag to be

bound by t haghin) intndéd BESLEY Agatmeént, tth%&&ﬂﬁﬂ?wadﬁvémmnf;s@erubg% ei t her

through_the 1nhibjtion of Gprotein function, such as ras p2l y bl ocki ng
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limited to, lung cancer (e.g., lung adenocarcinoma), pancreatic cancers (e.g.,
pancreatic carcinoma such as, for example, exocrine pancreatic carcinoma),

20 colon cancers {e.g., colorectal carcinomas, such as, for example, colon
adenccarcinoma and colon adenoma), myeloid leukemias (for example, acute
myelogenous leukemia (AML)), thyroid follicular cancer, myelodysplastic
syndrome (MDS), bladder carcinoma and epidermal carcinoma.

It is belisved that this invention also provides a method for inhibiting

25 proliferative diseases, both benign and malignant, wherein Ras proteins are
aberrantly activated as a result of oncogenic mutation in other genes--i.e., the
Ras gene itself is not activated by mutation to an oncogenic form--with said
inhibition being accomplished by the administration of an effective amount of
the carbonyl piperazinyl and piperidinyl compounds (1.0) described herein, to

30 amammal (e.g., a human) in need of such treatment. For example, the benign
proliferative disorder neurofibromatosis, or tumors in which Ras is activated
due to mutation or overexpression of tyrosine kinase oncogenes (e.g., neu,
src, abl, ick, and fyn), may be inhibited by the carbony! piperazinyl and
piperidinyl compounds (1.0) described herein.

35 in another embodiment, the present invention is directed toward a
method for inhibiting ras farnesy! protein transferase and the farnesylation of
the oncogene protein Ras by administering an effective amount of compound
(1.0) to mammals, especially humans. The administration of the compounds

-6-



activity | as transforned cells. - 5- WO 98/ 11098
PCT/ US97/ W’E}ﬁ;es cells to be inhibited can be tunor cells pm%og/yg% an
activated ras oncogene. For exanple, the types of cells that may be

| euker a t un #”ﬂ%frﬁ%?ﬁ&%ﬁ;%vfaafeﬁﬁ%? o dia tetga SRS trefiStarBae SN
cel | s, epi detheatreatmentefdhasancemsdescridadaboveadder carci noma tunor cells
or colon tunors cells. Also, the inhibition of the abnormal growth of cells

by the treat ftalNE U‘DESQEP'T%F&mTﬂMNEEFMQN‘m biting ras famesyl
rotein trangjéerase.. The rnhibitjon nay be o unor .cel | erein the Ras
Brotei nis a P\fﬁﬁ%‘ﬂmﬂss%["?@&ﬁrt& Eﬁagﬁﬁﬁ%éé‘hﬁfeﬁﬁﬁf’ir@ﬁem}y\sﬂ\%s ot her than

t he Ras g@genegbbtdadtivtis irrlicated? conmpounds (1.0) may inhibit tunmor cells

activated by a pr,ot.ei t her, \n the Ras protein. This invention also
provi des a neth rql}yldqrpﬁ“?%l(]'éiﬁg tunmor growm h by adm nistering an effective

anount of conpoetiarcl (B)OHY1 a narmual (e.g., a human) in need of such

treatnment. In p ' hS I nvention provides a 15 met hod for
icthahbEMeOm

inhibiting the gro s expressing an activated Ras oncogene by the
adni ni strati on 8thyhacetateEiQAC)anount of the above described conpounds.

Exanpl eq pf tun’ﬂr,ﬁ-dm'iéihylfﬁmé?ﬁidieﬂ(fDMFg;ed include, but are not limted to,
| ung cancer (e. , pancreatic cancers (e.g.,

... lung adenqc nhoma
pancreatic car CP’HW‘)@ 1% %@8 (?E%exarrpl e, exocrine pancreatic carcinonm),
20 col on cancerydroxgbenzntiazsiet((OBF);ci nomas, such as, for exanple,

out e ﬁi?ﬁ;éﬁﬁh?&@ﬁ%@%iﬁﬁe@ S BBl e e ©
myel odyspl ast i cdimethytsulfoxidesSiDMSQ)der carci nona and epi dermal car ci noma.
15 4-methylmopholine (NMM);
dimethylaminopyridine (DMAP); and
dimethoxyethane (DME).
t-butoxycarbonyl (BOC)
acetyl(OAc)
20
As used herein, the following terms are used as defined below unless
otherwise indicated:

P .-“\\ e 4 .
or - indicates a pure isomer;

- when attached o a carbon atom labeled with an asterisk (%),
25 indicates a separated isomer whose stereochemistry is not established;
(VaVaV, V1

- indicates a racemic mixture;

M+ -represents the molecular ion of the molecule in the mass

spectrum,

MH+ -represents the molecular ion plus hydrogen of the molecule in
30 the mass spectrum;

Bu-represents butyl;

Et-represents ethyl;

Me-represents methyl;

Ph-represents phenyl;
35 benzotriazol-1-yloxy represents



It is believed that this invention also provides a nethod for inhibiting 25
proliferatwoeostiresmases, both benign and malignant, wherein BagpRbfsiNs are
aberrantly activated as a result of oncogenic rnutation in other
genes--i.e., the Ras gene itself is not activated by nutation to an

oncogenic form-with said inhibition peingyacconplished by the
car bonyl pi perazinyl and
eir, to 30 a mmal (e.g., a

adm nistration of an effective anou
pi peridi nyl conpounds (1.0) describ

human) in need of such treatnment. For -xanﬁﬂe, the benign proliferative

di sorder neurofibromatosis, or tumprs in whi@tr Ras is activated due to

mut ati on or overexpressi on of tyrosjne kinase oncogenes (e.g., heu, Ssrc,
abl, lck, and fyn) ,1'ﬁﬁ}hﬂéetrﬁﬁ?lﬁ‘y%mbﬁﬁpﬁﬁerﬁ%r bonyl pi perazinyl and

pi peridi nyl conpounds (1.0) describedNfddein. 35 I n anot her

enbodi nent, the present invention is’ﬂirécted toward a nethod for
Inhibiting ras farnesyl protein traA§$ aseeand the farnesylation of the
oncogene protein Ras by adm nistering gqn ef§€b{ive anount of conpound (1.0)
to mammual s, especially humans. The adnbm%stration of the compounds -6 -

WD 98/ 11098 ; PCT/ US97/ 15903 of

this invention o pRii8ihsiet 6t thahbhiie AR wgég%ﬁimstr%g%%ﬁ@ﬁ% E

useful in the trea canc descri be ove

DESCRI PTISON Er-6Rligyl4 wtmratw,ﬂ%emﬁ{yimwgrwk/ gteroapdalkdagent s are
referred to heterbtydiyalkik haterabiionikglali or H{CHLRNEEORBE Whahaidriofsut an2,
(THF) et hangl ({dod%ha HETREY Madpdrdehtly FeiReseAE! B, ChEiSafi,
cycloalkylalkyl, heteroaryl, heteroarylalkyl, aryl or aralkyl;
alkyl-(including the alky! portions of alkoxy, alkylamino and
10 dialkylamino)-represents straight and branched carbon chains and contains
from one to twenty carbon atoms, preferably one to six carbon atoms (i.e. C1.¢
alkyl); for example methyl, ethyl, propyl, iso-propy!, n-butyl, t-butyl, n-pentyl,
isopentyl, hexyl and the like; wherein said alkyl and said C1.g alkyl group
may be optionally and independently substituted with one, two, three or more
15 of the following: halo, alkyl, aryl, alkoxy, amino (-NH3), alkylamino, cyano (-
CN), -CF3, dialkylamino, hydroxy, oxy (=0), phenoxy, -OCF3,
heterocycloalkyl, -SOaNH2, -NHSO,R10, -SO2NHR10, -SO,R 10, -SOR10,
-SR10, -NHSOp, -NO2, -NCOR10 or -COOR190,
alkoxy-an alkyl moiety of one to 20 carbon atoms covalently bonded
20 to an adjacent structural element through an oxygen atom, for example,
methoxy, ethoxy, propoxy, butoxy, pentoxy, hexoxy and the like; wherein said
alkoxy group may be optionally and independently substituted with one, two,
three or more of the following: halo, alkyl, aryl, alkoxy, amino, alkylamino,
cyano, -CFg, dialkylamino, hydroxy, oxy, phenoxy, -OCFg, heterocycloalkyl,
25 -SO2NH>2, -NHSO2R19, -SO,NHR19, -S05R10, -SOR19, -SR10, -NHSOp,
-NO2, -CONR19, -NCOR10 or -COOR19;
alkoxycarbony! - represents a alkoxy moiety, as defined above,
covalantly bonded to a carbonyl moiety (-CO-) through an oxygen atom, for
example, -COOCHg3, -COOCH2CH3z and -COOC(CHa)3;
30 alkenyl-represents straight and branched carbon chains having at
least one carbon to carbon double bond and containing from 2 to 12 carbon
atoms, preferably from 2 to 6 carbon atoms and most preferably from 3 to 6

-8-



10 Nl\l-dlrretéglforrramde (DMF); trifluoroacetic acid (TF '%/p
-hydroxybé‘fﬁ%”r ol e (HOBT); 1-(3-dimethylaninopropyl) - 3- etGlISI715903
car bodi i m de hydrochl oride (DEC); dinethylsulfoxide (DVMSO; 15

(DN) .t bLCBIR LS WIEKSH S AR UhTo o maY R 8RUPRAIS: #10 t e ol | ow ng

terms are u&ﬂhmdﬁeﬁlymﬂbshmtew\mtﬂ ens, tolo) ehraieser mnnb ofatimdfollowmg halo,

noter sk (- bt UKoy, antiiBlaiyl G e, R AR RRG . o

est abl i shed phenpxyi G, &tatar@@wbaMykt-&Clsz@ Nﬁﬁ@e@é t'§Qdi‘&‘|Hﬂ)?.ecul ar

ion of t t%ﬁdbe_S@thlhe Spfgéo %’lﬁ ONF?W eﬁg@ma&&g@bﬂum ar ion
ogen n

pl us hy the nol ecu i pectrum Bu-represent’s

butyl ; Et-represer KY'@X'WPFGW$ spraight angd W@tnﬁyed caﬁbt?réshé@émaénqmehw 35
benzot r i azolegst \Wrie<darbeResaiHben friple bond and containing from 2 to 12 carbon

atoms, preferably from 2 to 6 carbon atoms; wherein said alkynyl group may
be optionally and independently substituted with one, two, three or more of
10 the foliowing: halo, alkyl, aryl, alkoxy, amino, alkylamino, cyano, -CF3,
dialkylamino, hydroxy, oxy, phenoxy, -OCF3, heterocycloalkyl, -SO2NH,
-NHSO2R19, -SO-NHR10, -SO,R10, -SOR10, -SR10, -NHSO,, -NOy,
-CONR10, -NCOR10 or -COOR?10;
amino acid- refers to organic compounds having both an amino
15 group (-NH2) and a carboxy! group (-COOH). Representative amino acids
include glycine, serine, alanine, phenylalanine, tyrosine, S-methyl methionine
and histidine;
aryl (including the aryl portion of aralkyl)-represents a carbocyclic
group containing from 6 to 15 carbon atoms and having at least one aromatic
20 ring (e.g., ary!l is phenyl}, wherein said aryl group optionally can be fused with
aryl, cycloalkyl, heteroaryl or heterocycloalkyl rings; and wherein any of the
available substitutable carbon and nitrogen atoms in said ary! group and/or
said fused ring(s) may be optionally and independently substituted with one,
two, three or more of the following: halo, alkyl, aryl, alkoxy, amino, alkylamino,
25 cyano, -CFj3, dialkylamino, hydroxy, oxy, phenoxy, -OCF3, heterocycloalkyl,
-SO2NH,, -NHSO2R10, -SO,NHR10, -80-R 10, -SOR10, -SR10, -NHSO,,
-NO3, -CONR10, -NCOR10 or -COOR10;
aralkyl - represents an alkyl group, as defined above, wherein one or
more hydrogen atoms of the alkyl moiety have been substituted with one or
30 more aryl groups; wherein said aralkyl group may be optionally and
independently substituted with one, two, three or more of the following: halo,
alkyl, aryl, alkoxy, amino, alkylamino, cyano, -CF3, dialkylamino, hydroxy, oxy,
phenoxy, -OCF3, heterocycloalkyl, -SO2NH>, -NHSO2R 10, -SO,NHR10,
-SO.R10, -SOR10, -SR10, -NHSO,, -NO2, -CONR10, -NCOR10 or -COOR10;
35 Representative aralkyl groups include benzyl and diphenylmethyl;
aralkyloxy - represents an aralky! group, as defined above, covalently
bonded to an adjacent structural element through an oxygen atom, for
example, phenylmethyloxy and phenylethyloxy;

-9-



WO 98/ 11098 PCT/ US97/ 15903 [err]

1 -met hyl - dsigaeds- 5-yl thio represents [err] acyl-a noi ety g {(_r}(g?_’forrmla
-COR[err] wherein R err] represents H 5 Cerr] alkyl, ary 4
het er oal kyl , heteroaryl, heteroarylal kyl, heterocycl oal kyl,

het er ocycl oal kyl al kathilg lo catdomyl l%&i@ksm&ﬂﬁmﬂwl p?dl{b'%"&efi’ne%r 2, and

cyol oal kyl al REBYe nER B i 'Xq!ecf b 8erapbamiiyroict ?tmpagwn oxygen
g! k?/:(- I(i ncl udtarg, tdifﬁe)@lrﬁfpié fCOOCHSCEH5 @ hHOHCDdoeHéE' drl]‘% and 10 ont a ns
m no) - r epr rai ranche r i
flrgm gng to %vvenlto y%%glﬁé)%arﬁ@f)o'n%%%?%gﬁ JBP&#’%H&&F O@QECZ#(%R%&%%B (i.
Cerr] alkyl nclydinge&eMiHe; net hyl, ethyl, propyl, iso- propyl n-butyl, .
t - butyl tyl FODELH an
salg )(/:[erp] pglnkzl gﬁ%u Mbg y?x%pr%'%gpilst‘g%%l%?grdﬂf f su%&i‘}@t‘/ut ed
with one, tw¥ efﬁﬂe%hqugﬁﬂea@@ ot)ﬂ\etﬂlsylfmple@wmagbenawbsmukgd Wlﬂar@/I

al koxy, am n@afbdﬂﬁﬁ')ldo%dﬁé{ya@s%hr@@é@o\ﬂe‘ t}gﬂh 1@&:@&53 yl ORIBhI:
hydr oxy, oxy,( het er oc éh”ﬁ? an é }]’2 err

-NHS([ er r ] R K18 ?g"b"%ﬂma‘? ]"NP-'Rfyerf?'] exargaee,- Nifzrr]

-NHS ertrd , - NJ er rdyclodﬂ@‘lﬁl mratsbnw sat@fmﬂwdrbocwhk(mtgs%a?bﬂf?d oic’f}[){]?;%’ of
to 20 J nt,str

ol erent _t hr odprarenaLrIfHR el o0 cRRIICRD, ohefiby 9B EaryBh A¥aiE) .

but oxy, pent reln@mslpyemlkmherwmmamherasntmns&y andltk@e@ergiemlp may be

optionally agébﬁﬂdﬁmﬁﬁ%b}’tv%'bﬁéef HF Rfbriok %é’ﬂﬁor\c&% hélBrE&XP%%rTDr e of

t he foIIovmn

-CFlerr], gl KeXY aRiniRe. ﬁi m@o QYRR0, dﬁ%@o@@l kylagwipg, hydroxy, dwelpbannyy,, 25
28[?«[3;”1{94[ _ermi:F3, hetrbeydidatke rr-$o % rt$r OaNHR e E*?%f‘mr
-COOR[err]; a%i{k) aﬁ%onﬁlq* Cﬁé n&bﬂﬁeﬂ &:ﬁ@ defi ned above,

cycloalkylalkyl - represents an alky! group, as defmed above, wherein
one or more hydrogen atoms of the alkyl moiety have been substituted with
one or more cycloalkyl groups; wherein said cycloalkylalkyl group may be

20 optionally and independently substituted with one, two, three or more of the
following: halo, alkyl, aryl, alkoxy, amino, alkylamino, cyano, -CF3,
dialkylamino, hydroxy, oxy, phenoxy, -OCFg, heterocycloalkyl, -SO2NH>,
-NHSO2R10, -SO,NHR10, -SO,R10, -SOR10, -SR10, -NHSO», -NOo,
-CONR10, -NCOR19 or -COOR10;

25 halo-represents fluoro, chloro, bromo and iodo;

heteroalkyl-represents straight and branched carbon chains
containing from one to twenty carbon atoms, preferably one to six carbon
atoms interrupted by 1 to 3 heteroatoms selected from -O-, -S- and -N-;
wherein any of the available substitutable carbon and nitrogen atoms in said

30 heteroalkyl chain may be optionally and independendently substituted with
one, two, three or more of the following: halo, C4-Cg alkyl, aryl, cyano,
hydroxy, alkoxy, oxy, phenoxy, -CFs, -OCF3, amino, alkylamino, dialkylamino,
heterocycloalkyl, -SO2NHz, -NHSO2R10, -SO>2NHR10, -SO,R10, -SOR10,
-SR19, or -NHSO», -NO2, -CONR10, -NCOR10 or -COOR!10;

35 heteroaryl-represents cyclic groups having at least one heteroatom
selected from O, S and N, said heteroatom(s) interrupting a carbocyclic ring
structure and having a sufficient number of delocalized pi electrons to provide
aromatic character, with the aromatic heterocyclic groups containing from 2 to

- 10 -



coval antly bonded to a carbonyl noiety (-CO) through an oxygen atom for
exanpl e, M"g?r], -COOCH err]CH err] and -Cm(CH[eI’I’])FgHI‘F?W%(B
al kenyl -represents strai ght and branched carbon chains having at |east one

carbon to ¢ rbon doubl e bond_and ¢ ining from2.to0 ca n .
S eforably AAGR R e eI Said MafiOaRl oril BRIy s T hE st 3
WD 98/ 11098 one or more aryl, cycloalkyl, heteroary! or heterocycloalkyCrihgsoand da8eirar bon

at oms; wher g ytifat’h‘é é\le{iﬁ'&}’é stbstitthabiE co cQﬁ:o Hr‘ﬁﬂ%béf{ a?&?'ns |H‘§}%Pcfﬂgfé?f>é§ll

subst it ut ed t he

aryl, al koxgrodpians/onsaig fuﬁeadlng&§)amy becpp@nq"y mcalndﬂrmﬂﬁa eRti¥ir oxy,
oxy, phefioxsybsfidted with oﬁ@ttWoO@ry@keO@rl rhwe oftﬁgfgﬂé\b eﬁanb, c1- alkyl

-NHSO err] R erf -S err NHg{(err er SR[err],
-NHsSQ err], kano, ¥<£E®kh[ oXy O’NCW%? @ 3e eﬁm]“ , alkyldmin,

al k%nyl Erepmwramnbr he g@ﬂdam QDSU}QNF%F-NHS(MRN]SS%NHE‘@J SR, one
carbon to ca ai r at ons,
preferably f' %ﬁjég'c%r §§?0§§ Vﬂ%b@ﬁné'swgﬁgﬁﬁi?%%ﬁpp may be

oEt i ?nfml ly eﬁepreedatmlvdmﬁtbgpasylbgpupatoad includepfor example furarylpimidazeylof 10
the fo W ryl I , CF3,
il kyI{a (?1’1 ngﬁmnﬁgingl tﬁhﬁ&gl 26‘ 3 orﬁ M%%Iaﬁ‘he%? grraﬁcégﬂlcgfpﬂ}ﬁrld@’\ﬁﬁ&em

SO err] NH @M"F)" NM@P@&WW@PW%HW"& ] NHR[ err], -SQerr]Rerr],
-SCR[err], -SRerr], -NHSQerr NQe r], - err], -NCOR[err] or
-COCR[err]; am no acid- refers corrpo haV| ng both an am no 15
group (-NHerr]) and a car boxy':eﬁ %pr sentative am no acids

i nclude gl ycine, serine, alani ni ne osi ne, S-nethyl

met hi oni ne and hi stidine; aryl (Nncl ud| ng the ary portion of

aral kyl)-represents a carbocycli© group @ont ai ni n from6 to 15 carbon
atons and having at | east one aromatic )

heteroarylalky! - represents an alkyl group, as defined above,

wherein one or more hydrogen atoms have been replaced by one or more

15 heteroaryl groups; wherein said heteroarylalkyl group may be optionally and
independently substituted with one, two, three or more of the following: halo,
alkyl, aryl, alkoxy, amino, alkylamino, cyano, -CF3, dialkylamino, hydroxy, oxy,
phenoxy, -OCF3, heterocycloalkyl, -SOaNH2, -NHSO2R10, -SOoNHR10,
-SO2R10, -SOR19, -SR10, -NHSOy, -NO2, -CONR10, -NCOR10 or -COOR19; as

20 exemplified by 2-, 3- or 4-pyridylmethyl or 2-, 3- or 4-pyridyimethyl N-oxide;

heterocycloalkyl-represents a saturated, branched or unbranched

carbocylic ring containing from 3 to 15 carbon atoms, preferably from 4 to &
carbon atoms, which carbocyclic ring is interrupted by 1 to 3 heteroatoms
selected from -O-, -S- and -N- , wherein optionally, said ring may contain one

25 or two unsaturated bonds which do not impart aromatic character to the ring;
and wherein any of the available substitutable carbon and nitrogen atoms in
the ring may be optionally and independently substituted with one, two, three
or more of the following: halo, alkyl, aryl, alkoxy, amino, alkylamino, cyano,
-CF3, dialkylamino, hydroxy, oxy, phenoxy, -OCF3, heterocycloalkyl,

30 -SOoNH3, -NHSO,R10, -SO.NHR10, -SO,R10, -SOR10, -SR10, -NHSO>,
-NOy, -CONRT10, -NCOR10 or -COOR10

Representative heterocycloalkyl groups can include morpholinyl, 2- or

3-tetrahydrofuranyl, 2- or 3- tetrahydrothienyl, 1-, 2-, 3- or 4-piperidinyl, 2- or 3-

-11-



20 ring (e.g., aryl is phenyl), wherein said aryl group optionally can be

fused with cloal kyl, heteroaryl or heterocycl oal kyl

wherein anfg%hltnk?gyaval | abl e substitutable carbon and nit rog%#}g%gﬁs%?n

said aryl group and/or said fused ring(s) may be optionally and

| ndependent|ly substituted with one, two, three or nor e of e follow ng:
hal o, alkyl, aryl, alkoxy, amno, alkylam no, cyangqy %(@hr]

di al kyl am no, hydroxy, oxy, phenoxy, OCF[err] heterocy Io

-Sq err] NH[ er rroth%Q-eIa*]dR[&pipbnzrr@q&ror]NﬂR[xanyl} or- sq ert] R er wherein

-SORjerr], R%ﬁli]dr WNHSO err], -NJerr], -CONR[err], -NCOR err] or
CCIR[err] K 'represents an al kyl group, as defl ned above, wherein

one or nore hydr omemmk:aﬂfylaml- aepigsents an\allid gsoupcas definad abeval wit h

one or 30 off BhoWiraHBrs h hrhtgmsoha;@bkaﬁ réplased aybrmeoﬁhbr@nal ly
and |ndependent y su ute or nore

S t he

fol I owing® h QT%YEiﬂalkYirQy?uP%l"Kl&'V'" Qm’ﬂ'i‘)a"yalsﬂffﬂ e Ay E%HB‘ ongef &P |
di Is aol[ kyl ?WHFO uﬁwmd bords wHish dsynot-ifipatea rb}naticeﬂfmrmptwtﬂéé[m aind
- err e r err LI err],
-SOR[err], Qﬁ%‘%rﬁ"] Sa%ﬁ@@%‘?‘i'o;lmﬁ g’f %V%%%’me%m err] or

- COOR] er r] aﬁdepéimm@esutmmmedamm bk, twaythree ocinode obtherfpliowing: halo,
di phenyl met hyl, ..,a Kk rﬁﬁ% I ove,
covalently bo| ’ 8 (% %%8 aargfenﬁat? S rucﬁ1 P’aﬁﬁeﬁrﬁ'gﬁﬂw an oi&gejrcl&giom
for exanple, FPJT@TO)‘NanF} xhyetareeyslaaioy le't @SOzR s@"iﬁ
PCT/ US97/ 1590%@5ndd<ys®gﬂ©arggmI-NHs@Q,rmé\t-gmw aNIg(me/ogrgmgmas
defi ned above, coval, ntI bond to A ca ety (-CO) through an
oxygen atom for eRd p’%&?é’??'ﬁ 8 W@PW and
-COOCI-l[err]CJ—l[err]C[qum?CI-l[err] carboxam do - represents a noiety of the
formula -CONR[err] R dfr], 5 incIuding-CO\IHZ;

51
R*" wherein and R50 represents H, cyano, aryl, -SOaNH2,

-SO>NR40R42 and carboxamido and RS1 represents aryl and aryloxy.
15 Representative imido groups can include, for example,

NH NCN NSONH, NSO,NHCH,
OCeHs OCgHs OCeHs OCgHs
NSO.N(CHz)2 NCONH, NCgHs NH
OCsHs , 005H5 CSHS CSHS

imidamido - represents a moiety of the formula
NRSS

NHz wherein and R55 represents H, cyano, -SOaNH2,
20 -SO»NR40R42, carboxamido, hydroxy and alkoxy. Representative imidamido
groups can include, for example,
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car boxanm dog} y%, g epresents an al kyl group, as defined above, wherein a
hydrogen atom the al kyl noiety has been substituted with PCLVSIBAEB do
noi ety, as defined above, through the carbonyl (-CO portion of the

car boxam do noiety, for exanple, -CH err]CONH err] and

-CH err]CH err] CONMRrr]: 10 NCN Cy l-re aturated
carbocyclic rings lranched or unbranche &2% 3{]@ n at ons,

preferably 3 to bon at wher ei n ald cycloa yl group may be
optionally and indepemﬂm y sulNi-ﬂétu ed hree or nore of
the follow ng: halo, alkyl, ar yI aI'koxy, am ?10 al kyI 2n0, cyano,
-CF[err], dial kyN&O D( ox phenoxy 15 -OCF3, heterocycl oal kyl,
-Sgerr]NHerr], Nquerr er OHR[ err], %%R[err],
-SCR[err], -S , -NHSQerr qurr] CO\IR[err] err] or

-COOR[ err]; cycl oal NHal kyl re ents al kylangr%as defined above,
wherein one or nore hydrdgen ato ,the al NH, noi e h been

substituted with one or nore cycl oal kyI groups; wherein sal ¢ '

T Thone P Bty Sk pyneliy orfryndep e tepusel o
am no, al kyl am eh%s%&}%ﬁvﬂ@?gﬂl groﬂ?ﬁlq%%%“ﬂo h!/)d %b g’/' ‘Brﬂ? y,

-OCF[err], he&Nar‘etyﬁkwakﬁfacetﬁepfgaiaﬂﬁsﬁraﬂd (N NHSC[)em-D?éee lD-rtbosy! e. g
-SJerr] NHR[err] -SQerrd GAE], -SOR[err -SR[err] -NHSO err],

-NJ err], -CONR[ erA¢O— err] or - 25 Hh@l%‘-represents
fl uoro, chI oro, brono a \odo;_heteroal presents strai

branched carbon chgi &s g fromone nty carbo

preferably one to Sf t s igt 1 tg,

selected from-0O, -S- and,-N-; er he avai | abl

carbon and nitrogen atons fCsai d 30 heter hai n n‘QAdJeA@ptl onal |y
and independendent|y substituted wth one, three or nore of the

followi ng: halo, C[err] al kyl, \V hydr oxy y, OXy,
phenoxy, &CF[err], OOJPgﬁOE} anino, al kyﬂ)&?‘fﬁ Yldi al kyl anpng{msyi(

epers oo [ g ApkRora Mgndny RN e SAFOHLREL: |

-NCORL0 or - COOR] e ]t} ylphosphmy represents a phosphme (-PO) moisty covalently
bonded to two alkyl groups. A representative dialkylphosphinyl group is
-PO(CHg)2.

10 sulfamoyl! - represents a moiety of the formula -SO2R60 wherein R60
represents amino, alkylamino and dialkylamino. Representative sulfamoyl"
groups can include, for example, -SO2NHp, -SO2NHCH3g, -SO2N(CHa)s.

sulfonyl - represents a moiety of the formula -SO>R60 wherein RE0
represents alkyl, aryl and arylalkyl. Representative sulfony! groups can

15 include, for example, -SO2CHg, -S02CgH5, -SO02CsH4CH3, and
-S0O3CH2CgHs5.

Reference to the position of the substituents R1, R2, R3, and R4 is based
on the numbered ring structure:
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35 het eroaryl -represents cyclic groups having at |east one

het er oat onweedsaabsdd from O, S and N, said heteroaton(s) int ?E’r}iﬁ&hﬁﬁoﬁ

carbocyclic ring structure and having a sufficient nunber of delocalized pi

el ectrons to provide aromatic character, with the aromatic heterocyclic

groups containing from2 to - 10- V\Q98611098

PCT/ US97/ 15903 14 carbon at ons, whetei n ii! het7eroaryl group optionally can
5 (A

be fused with one or nore aryl, y}d 02 etNgr garyl or heterocycl oal kyl
rings; and wherein any of the agm(g{) > bl e carbon or nitrogen
atons in said heteroaryl group an . et d’l ng(s) may be optionally
and i ndependendently 5 substi t yt Fani th ong,g two, three or nore of the
following: halo, (Jerr]-Cferr] al kyI 1 ary , cyano, hydroxy, al koxy, oxy,

phenoxy, -CF3, -OCF3, am no, alkylamn | kyl am no, heterocycl oal kyl
-Sgerr]NHerr], -NHSOerr]Rerr], -Sqér ] HR[err] -Sgerr|Rerr],
-SOR[err], -SRerr], or -NHSCIerr] CO\IR[err] -NCCR[err] or
-COOR[err]. Representative het eroaryl gr can | ncI ude for exanpl e,
furanyl, imdazoyl, 10 pyrinidinyl, tri ai@ 4 3- or 4-pyridyl or 2-,

o R A el BB T,
wher ei n one steremisemeyidrfogas (aigonisoiners sbele asret@intiondrdyundne or nore 15
ceponcen: ALep BTN, o AR BN e R S B .
hal o, al Ryl , Puieyiormeandirymbgkre dncliring raepmic mixturas. mFgmmsple the
di al kyl am nogadbhbar &% alths Cpﬂeﬁgéa on cehfbe m'\ﬁ & EFRCétQ debhfiguration.
-SQerr]NH[er[%Oe err rrl S%errc] e g err err
-SOR[ err] ﬂ?? ca[gqqsdo e QC? ™ @qué Slt pipegidinyl
-COOR[err]; &&bor@é@!@' (Bﬁﬁ%hrbhls&be%tﬁysfbrm/étéﬂééébﬁigmatmn 2-, 3- or
4-pyridyl met hyl C%>§t'a|n tricyclic compounds will be acidic in nature, e.g. those
10 compounds which possess a carboxyl or phenolic hydroxyl group. These
compounds may form pharmaceutically acceptable salts. Examples of such
salts may include sodium, potassium, calcium, aluminum, gold and silver
salts. Also contemplated are salts formed with pharmaceutically acceptable
amines such as ammonia, alkyl amines, hydroxyalkylamines, N-
15 methylglucamine and the like.

Cenrtain basic tricyclic compounds also form pharmaceutically
acceptable salts, e.g., acid addition salts. For example, the pyrido-nitrogen
atoms may form salis with strong acid, while compounds having basic substi-
tuents such as amino groups also form salts with weaker acids. Examples of

20 suitable acids for salt formation are hydrochloric, sulfuric, phosphoric, acetic,
citric, oxalic, malonic, salicylic, malic, fumaric, succinic, ascorbic, maleic,
methanesulfonic and other mineral and carboxylic acids well known to those
in the art. The salts are prepared by contacting the free base form with a
sufficient amount of the desired acid to produce a salt in the conventional

25 manner. The free base forms may be regenerated by treating the salt with a
suitable dilute aqueous base solution such as dilute aqueous NaOH,
potassium carbonate, ammonia and sodium bicarbonate. The free base forms
differ from their respective salt forms somewhat in certain physical properties,
such as solubility in polar solvents, but the acid and base salts are otherwise

30 equivalent to their respective free base forms for purposes of the invention.
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het er ocycl ogldos 1fl6fspr esents a saturated, branched or unbr anch?%r@ggﬁg%l iC
C n

ring containing from3 to 15 carbon atons, preferably from4
atons, which carbocyclic ring is |nterrupted by 1 to 3 heteroatons sel ected

from-0, -S and 25
rom an s rﬁg% ?h'a d&.@é QQ[@::L. L¥e lrﬁéhge& 't&%e arhftettiBaRpe

or two unsaturated % aronati c character tothe
ring; and whepeceptabie iﬁ“st‘ﬂlihlavtaﬁl%ﬂpég invention and allasid and base st

atons in the éreﬁaorﬁmdem ivaRat ltdtl@é"ﬂre‘erf@ﬁhgmhﬁé|dbr@$b§hdtngt@cdnpb&ﬂiﬂs)ne
two, three or_nore of th allo 1%9 hal o, al kyl, aryl, al koxy, am no,
yl a

al kyl ami no, ciPIRYrPO%es @ ;b]e Inyea m no, hydroxy, oxy, phenoxy,
-OCF[err], heterocycloalkyl, 30 -SOerr]NHerr], -NHSOerr]Rerr],
-SC{err]NHR[err], -SC{err]R[err], -SOR[err], -SRerr], -NHSOerr],
-NJerr], -CONRerr], -NCOR[err] or -COOR err] Representative
het er ocycl oal kyl groups can include norpholinyl, 2- or 3-tetrahydrofuranyl,
2- or 3- tetrahydrothienyl, 1-, 2-, 3- or 4-piperidinyl, 2- or 3- - 11 -
WD 98/ 11098 PCT/ US97/ 15903 [err]
pyrrolidinyl, 1-, 2- or 3-piperizinyl, 2- or 4-dioxanyl, or whereint is
O 1 or2; heterocycloal kyl al kyl - represents an al kyl group, as defined
above, wherein one or nore hydrogen atons have been replaced by one or nore
5 het er ocycl oal kyl groups; wherein optionally, said ring nay contain one
or two unsaturated bonds which do not inpart aromatic character to the
ring; and wherein said heterocycl oal kyl al kyl group nay be optionally and
i ndependently substituted with one, two, three or nore of the follow ng:
hal o, al kyl, aryl, al koxy, am no, alkylam no, cyano, -CF[err],
di al kyl am no, hydroxy, oxy, 10 phenoxy, -OCF[err], heterocycloal kyl,
-Sgerr]NHerr], -NHSOJerr]Rerr], -SOerr]NHR err],

- 15 -



-SOerr]Rerr], -SORerr], -SRerr], -NHSOerr], -NJerr], -CONRerr],

- NCOR{ er riyo@g/11d9®OR[err]; imdo - represents a noiety of tperuSdsba [errl]
wherein and R50 represents H, cyano, aryl, -SOerr]NHerr],
-Sgerr]NRerr]R[err] and carboxam do and R51 represents aryl and aryl oxy.
15 Representative imdo groups can include, for exanple, [err] imdam do

- represent the f rrrul err . 5 represents
H, cyano, é@f&"ﬂ"ﬁ %f%f Preggen 'gﬁﬂ%ﬁégkrarﬁ%@'}eﬁ ac@g?'ﬂgjgrptﬁ ﬁydroxy
and al koxy.foRewires 8chetrevk i ni dam do groups can include, for exarrpl e, - 12-
WD 98/ 11098 - PCT/ US97/ 15903
[err] N-glycosyl- represents a pyrangsyl or furanosyl nonosaccaride.
Representative N-glycosyl groups in Qhﬁ“?ﬂl ->1)-tetra-0-acetyl - D-gl ucosyl,
(N ->1)-tetra-0-acetyIADgaI as osyl and (N -> 1) -tri -Oaceéyl -D-ri bosyl,
e.g. [err] 5 .. Dgrycosyl D gafg |

D-ribosyl 1-am R? i t Destenyl resents t 8 for
di al kyl phosphi nyI ] D ﬁ"g ~8 S y bonded
to two al kyl grou : n/lve di al kyl phBs r/l
-PO(CH[err])[eﬁ‘] b0 t% amoyT = T epRISEHLS A~Npie j? the formul a
-Serr]Rerr] V\/nereleh R60Q repr ﬁents am no, al kyIé‘m nof and -at.al kyl am no.
Representati ve sul f anoyl 4 '3

“’C( NHCH3) =CHNOR;

L
(3.0) (5.0)
H
N
N o7
\
A, B R L/\,\’ R® (7.0

R°  (CH,),T-Z

/ 7
1 R

il

! (1.0)
R®  (CHy)T-Z

wherein L represents a leaving group such as halo, preferably chloro or a
leaving group such as o-tosyl and o-mesy!; the dotted line represents a single
or double bond; and a, b, ¢, d, A, B, R1, R2, R3, R4, R5, R6, R7, R8, n, Tand Z
are as defined hereinbefore.

10 Referring to the Scheme |, compounds of formula (5.0) can be prepared
by reacting the compounds of formula (3.0) with a halogenating agent or a
sulfonylating agent in the presence of a suitable base, and optional aprotic
solvent, in amounts and under conditions effective to give compounds (5.0).
Suitable bases include organic bases such as pyridine and triethylamine; or

15 inorganic bases of alkali and alkaline earth metals including carbonates such
as sodium, lithium, potassium and cesium carbonates, hydroxides such as
sodium, lithium and potassium hydroxides; hydrides such as sodium or

-16 -



groups can include, for exanple, -SOerr]NHerr], -Sqerr]NHCH err],
-SO err] N(WOP8A[ err]. sulfonyl - represents a noiety of PEEUSHTINNIR
-SOerr]R err] wherein R60 represents al kyl, aryl and arylal kyl .

Representati ve sul fonyl .grou can 15 ncl ude,, for. e le, ..

"S0) or ] O @atassiug pysideatid softumt foutoide, rptarablyjsqdiim tadrider | and

. fO[ eRr2 r] CRJ;[ 63uiia£E|[I§ ap}d;igﬁsdslilent@éheludacahers, OMF pDMSOOTHB] DME aﬁ%sg ;3; lﬁ 8; g
, , , an S S | e

nCT) U] 2 5antrEs tharhy SrteabN BN P ety i BRIGRhENSG agept &'

di fferent stohletiatingeagent! sucls asdhipnyl chionides Becsulfonyiating cambes and

di asteregi s ' il i§LIC t j bot h

o5 © o8, o HiBthaho <hlion[LABIiHE briBfiertioRy| Shibrads Tre ahBahENTbE N0

the carbon dalegenatingagentionihe;sulonylatingragent capdangedram about one to

stereoconfi Gibowt i10rmo¥§_s§per bk Qﬁéé}ﬁgoﬂg@g@.@. Megngerdturés dan fahgé fdnt-06
qQnde

posi tions of pi perj din noi et at C 11 can also be In the S or
R st ereoconft?té@(rggt Pgﬁ?ﬁ%?%bprfe?ﬁ'%m' 'Ronpounds will be acidic in
Rag ure, e.g. thO_Iimelﬂesirsd)mﬂuyliodﬁpWI?inw cornpegisdsotonnaly | (1.0y carlmglol ic |
ydr oxyl ~gra S c table salts.
Exanpl eio of pggeﬂre?;ﬁfgg %u%gl WE%’S‘FW%@@%@JE&%%I&%V ﬁﬁfﬁ‘;ﬁ? al um num
gol d and si Isubstitded pipexidioylnompegndobiprmula {&40) in therpregense pf a suitable
phar maceut | Galdaari 68RbARI £prailk BBIeht SLchoad (B deschbH | atieN RS give
hydr oxyal kyl am nes, 5 _ nethyl gl ugam ne and the |1 ke. Certal i basic
Y oyel e L oRmARTIS1o®):f BhaamRHIa Al ke SHPPYIRcSRPARNY SampeUnd & Caci d
addi ti on salfognuia0(7.G)e0mpoline (PO} cdA TAh§é AoaNaBbRGnaTRY abOutM G idles Wi t h
strong ;rlgl d, while conmpounds h@wn]g basni substi -

per molé of compound (5. emperatures ¢can range from about room

temperature to about 80°C.

The tricylic piperidinyl compounds of fomula (1.0) can be isolated from
the reaction mixture using conventional procedures, such as, for example,
extraction of the reaction mixture from water with organic solvents,

20 evaporation of the organic solvents, followed by chromatography on silica gel
or other suitable chromatographic media.

Selected compounds of formula (1.0) can be prepared in accordance
with Scheme 2.

-17-



tuents such as amno groups also formsalts wth weaker acids. Exanples of
20 sui t alosAasdeds for salt formation are hydrochloric, supfy [UFg.ms%_.,
phosphoric, acetic, citric, oxalic, malonic, salicylic, malic, tunmafic,
succi nic, ascorbic, maleic, net hanesul fonic and other mneral and

car boxyl i c acids weII knovvn to thoseg H\%,#, @ art. The salts are prepared by
contacting the free base formwith a surficient amount of the desired acid
to produce a salt in the conventional 25 manner. The free base fornms may
be regenerated by treating the salt gwith a suitable dilute aqueous base
solution such as dilute aqueous NaCH pot assi um car bonate, ammoni a and
sodi um bi carbonate. The free base differ fromtheir respective salt
forms sonewhat in certain physi caI garR?es such as solubiligy in polar
sol vents, but the acid and bas@®5d s\a-r\e @t herwi se 30 Ag Pent to
their respective fre& base éorms f r~ urp&es of H?e it -14- VO

98/ 11098
dre in ndecgcﬁ(?)rbgqjggrna

such acid andRfase sal ch
salts within thexdds \I ventionzagyd al | &Y an ba

are

consi dered equjg&'le \ e fm—rh'é‘correspcﬁldl Ng ' unds for
pur poses of fh Al \ WO 98/ 11098 N 4
PCT/ US97/ 15903 Comil)und of present invention can be pfep\edﬂﬁccordl ng
to the follow ng Schenel|l: Sch 1 {\
"~ o SR
. 6
R” (CH,),-COOR™"
1 (8.0)
A B
RZ
d Rs
C\' 7y HNR®R®
R' b= J (9.0)
\a -\ .
N N
I 7
R7 / R
= e R \/\
R® (CH,)-NR%R R® (CH,),-COOH
(1.1) (8.5)

wherein L represents a leaving group, preferably chloro; the dotted line
represents a single or double bond; and a, b, ¢, d, A, B, R1, R2, R3, R4, R5, RS,
R7, R8, R8, R11, R40, R42 and n are as defined hereinbefore.

5 Referring to the Scheme 2, compounds of formula (8.0) can be
prepared by reacting the compounds of formula (5.0) with a piperdiny!
carboxylic acid ester of formula (7.5 ) in the presence of a base and optional
aprotic solvent, in amounts and under conditions effective to give compounds
(8.0). Suitable bases and aprotic solvents are described hereinbefore. The

10 amounts of piperidinyl compound (7.5) can range from about 1 to about 10
moles per mole of compound (5.0). Temperatures can range from room

-18-



[err] wherein represents a | eaving group such as halo, preferably chioro
or a IeaV|nd”BPW 98uch as 0-tosyl and o-nesyl: the dotted |i RETAUSHHISeN!t S
a single or double bond; and a, b, c, d, A B. R[err] Rerr], R[err]

o] e gLtk SOREhH pale Shmabind 0 oo Bosao oiskorver
E}Si 8) e(r:lg'?i ﬁe gfaé-ﬁfﬂmlom/ reacting the conpounds of forrrulg (3f 0) w H]agl .
base. and opt i onal GpapdE 2B efinbBHnag S tprrlia (G sheBEE Brearfu B
effective to diydrolyamgoearboxyli: ar,nd eSten 48.0p withsars exerss@mounahacdadmase.
such as pys 'd'mtaﬁmg Slcfd NI nBRarRt: abis, DAMAR BCfISGE tniRfurthetdotand

al kal i ne earth nmetals 1 nc g onat es su as sod

pot assi um and |BeEIaNE @gidsoingt hYﬂfGQQQlQﬂ'@@"dﬁjéW &@%qumﬁdeb isPHU'ﬂﬁna&!ﬂi

gcc):tT ?f)%lg glmlggggﬁmc?@@d bbldéprgﬂ'ﬁ:dwdh g&h&gw atﬂu@md thé@r(ij(e otyafr%é%@e% §
ot.assi ride:. and .so oxi de.. prefera sodi um
hydri de. Sui tdﬂ&@dﬁ e GRS \f@ﬁ?‘g f‘?ﬂ!?'&uta'@('ﬁe u”BE}é'C? ‘Ii dyDIVE and

m xt ur es t her erflsulforiceacits.,y SuiEbléPbases, ahich a§1sod1allml;yadraiudeg)ralgbmm is a

hl t | h be 5
ot hane. stPF ol oS PlfBRatiy uf B adills ifondi gt HeBRiadborBBanen 0 )
hal ogenati ng atwamb@fomheﬁs@mmngtaéwmgarame from akowj O°Crierakms i00Ske t o
about 10 nol es per maega‘ree@maé%nsﬁo&)ds aferanﬁnﬁt rﬂscaﬁﬁﬁerp?éﬁ&eﬁr

0 to 50 | Th d |
oL per 1 di nyt - caRBbte e PompNDRS of 1omIadR-5 iy SHF%B'Qr%'g'W freﬁevf%{? dhe’
conpounds of finthelpredends) ofva tbuplirryageml suchuds DEC/HABTI pbaselsuyh asdﬂmnmd

of formul ?5( 7'a9?d ;La%u&tgsleoéﬁl%%cs%l\%ntaeff%%{i\tlgm Sive amide 6orﬁpound (1.1).
Suitable bases and aprotic solvents are described hereinbefore. The
amounts of amine (9.0) can range from about 1 to about 10 moles per mole of
carboxylic acid (8.5). Temperatures can range from 0° to 100°C. Compound
(1.1) can be isolated as described hereinbefore.

20 Compounds of the present invention and preparative starting materials
therof, are exemplified by the following examples, which should not be
construed as limiting the scope of the disclosure.

EXAMPLE 1. 1-[8-Chlioro-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-b}
25 pyridin-11-yl]-N-(4-pyridinyl)-4-piperidinecarboxamide

=~ ——— =~
N N
] N
90
07 N
H

8,11-Dichloro-6,11-dihydro-5H-benzo[5,6]cycloheptal1,2-b] pyridine
(prepared as described in Preparative Example 7, Step B in INO291K)
(0.088g; 1 equivalent) in anhydrous toluene (0.819 ml) is added to anhydrous
30 DMSO (1.5ml). 4-Piperidinyl-N-(4-pyridinyl)carboxmide (0.0684g; 1
-19-



base and optional aprotic solvent, such as those described above, to give

conpounds wd o 1098 Ne anounts of the substituted piperidi nylpwﬁgsof
formula (7.0) to conpound (5.0) can range from about one to about 10 nol es

15 per nole of conpound (5.0) Tenperatures can range from about room

E i‘mé)er atur E édﬁl\?’él?@l?!‘) Sfipaired Es ﬂ&%ri?_éﬁ%'l?r@?ﬁid!%i Elimblecv,nwwgt _ Stlaétéwj omul a
: can be_ 1 ed, fromthe.reactio ol UL S copventional, .

procedur es, '§G§a°§§ndf%'P 'B&!‘iwﬁ'%?ﬁéf?f’ragéa §rf65§2ﬁhgp'$é’%' Yra s> Hiq';%]'P&r"é"’f rom

wat er with digiloromethlanerdars] w2shed witiowatéroiThefdichleramethane layer sndsed

fol | owed by : R I I ' raphi c

rodi o Sel oGVSh MR A SRl et id afl eyboRieafl to Hets. Frie BRRRER foe

wi t h Sch&ne chromatographeghogea silisgaggel column (15X2.5¢cm) using 1% increasing to

PCT/ US97/ 159032 (5655 BBnéetpitell aMRioRidmLhyd?e%iBe SAtrAethah8h dicSlotbmEthane

preferably chloro; the dotted |ine repréese t@ Si )e.?r gﬁ&%_e })o:% and

a, b, c, d, a8 the elupatiogiveths fifle nd QEF7AG; KPR Vi), RIMS iz S

Rlerr], RleqgMH+Rerr], Rerr], Rerr] and n are as defined hereinbefore. 5

Ref erring tgﬁhm&ghﬁg@d’ﬁhﬂcomounds of fornmula (8.0) can be prepared by

reacting th P SHtH-a—{- B~ —-t-h—a~prperdi-H—earbextte—att
ester of fdrmula (7.5 ) in the presende (8DGlA)ase and optional aprotic
solvent, i anpunis_anf r lons effective to give conpounds (8.)0).
Sui t abl e bgses réﬁ’(&ﬁ%pr )tdlwgoq(ggmkare descri bed herei nbefore. The 10
amount s of {pi peri di nyl | cGHpout#B.{,7139.5¢ 480.9:12k4f 126n1 ah38:4, BOtD about 10
nol es per nol e of conmppuns (51431)_3, {mgqg&m 984 5 ge fromroom
Piperidine | CH2:{29.0, 51.4,51.2,28.7
CH: {44.3

C: ]175.3

Piperidine | CH: {150.6, 113.9, 113.9, 150.6
N-substituent{ C: [146.1

oo rorTeTT

10
EXAMPLE 2. 1-(3-Bromo-8-chloro-6,11-dihydro-5H-
benzo[5,6]cyclohepta1,2-b]pyridin-11-yl)-N-(4-pyridinyl)-4-
piperidinecarboxamide

Br\@m Brm/m
=N =N
N N
_____._—---—>
0% “oH 0 H\

15  1-[3-Bromo-8-chloro-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-b] pyridin-11-
yl]-4-piperidinecarboxylate (0.25g) (1 equivalent) (prepared as described in
Preparative Example 2 below) dissolved in anhydrous DMF (9ml) is added to
a solution of 4-aminopyridine (0.0761g) (1.5 equivalents), DEC (0.155g) (1.5
equivalents), HOBT (0.1093g) (1.5 equivalents) and N-methylimorpholine

20 (0.0889ml) (1.5 equivalents) in anhydrous DMF (4ml) and the mixture is stirred
at 25°C for 42h. The solution is evaporated to dryness and the residue is

-20 -
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PCT/ US97/ 15 #%&girature to about 80[err]C. Conpound (8.0) BEHUB¥/15303
i sol ated as described herei nbefore. Carboxylic acid conmpounds of fornula
(8.5) can be

excess anmount Q%lfe i@ggng&ctﬂégc&gle zainntgﬁqccgr boﬁélglvﬁg‘a?‘r?& ﬁﬁé’e g?’ﬂ%ﬁ%\g L@?

organi ¢ aci ds dighlaramathane layier isodried avengmagoesicimisulifate) (itlered/andgen

hi d hydr, aci d,
per ohl or o ac CyaorRoATbyndds, e brotiiof s lrbhidlogiaphediPARIRE iy T
mal ei c, tart aCPMAYBAXREAM) %PG a8 ¥aingrRnsing 1o, 3% 6H1% canpcentrated ¢ abl e
bases: (5458  ZSmRGHUMIN oS sfethinth 4o ronass 'a@?é‘ﬁﬁée’?ﬁf’ﬁ?ﬁ@!sh -
rgnge from abghﬁ qulﬁ&ggéégnP%gb%ﬁ#ﬁa—gﬁ&@gﬁed ani de conpounds of
fornul a (1.1) Fdnirbebition za0%d@.39qeMt i ng t he conpounds of fornula (8.5)

with a suitaffTe amne of fornmula (9.0) 1N bﬁe(sﬂée@nce Oof a coupltng apent
such as DEC/ HOBT—a b-a.5-8-StieRmras—NMA 15, ahl o :\prnfip solven

ef fective to|gi Teicgoficdle FOHmUY8D.4,129.8. Suitabl e bases and aprotic sol jents
are descri bed hereinbefo Th Sr O ' 9 ange from pbout
1 to about 10 nol es per m?lﬂél ce“@gt)q(&y?'i i3§?| ??'gfggb'#ﬁp{aratures ca

range fromoO to 100[ err]LC. Q:onﬂd@r:&l 140.7) 1340, H36.1sdB617ed 585 descri bed
her ei nbef ore. C h r nt 1 nvention and preparafive
starting matgri aFenFlnerof K exé 'fig}ag géq‘t he foll ow ng exanpl es, phich
shoul d not b¢ construed aspﬂ‘h r14H1$|g the scope of the disclosure. EXAI\/PI_E 1.
1-[8-Chl oro-§, 11-di hydr of Sid:bgnzalé&. 6] cycl ohept a[1,2-b] 25 pyridin-1] 1

-yl T- N (4- pyfrarmyty 2=y
YU N4y T T i Pl N, 1508 1361158, 150.5
N-substituent| C: |145.9

=]

C

EXAMPLE 3. 1-(3-Bromo-8-chloro-6,11-dihydro-5H-
10  benzo[5,6]cyclohepta[1,2-b]pyridin-11-yl)-N-(4-pyridinyimethyl)-4-
piperidinecarboxamide

L0 O
o] OH o) ﬁ/\(:’\]

1-(3-Bromo-8-chloro-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-b] pyridin-11-
yl)-4-piperidinecarboxylate (0.25g; 1 equivalent) (prepared as described in
15  Preparative Example 2 below) dissolved in anhydrous DMF (9ml) is added to
a solution of 4-aminomethylpyridine (0.0821ml; 1.5 equivalents), DEC
(0.155g; 1.5 equivalents), HOBT (0.1093g; 1.5 equivalents) and N-
methylmorpholine (0.0889mi; 1.5 equivalents) in anhydrous DMF (4ml) and
the mixture is stirred at 25°C for 19h. The solution is evaporated to dryness
20 and the residue is taken up in dichloromethane and washed with 1.0N sodium

-1 .-



[err] 8,11 -Dichloro-6,11 -di hydro-5H benzo[ 5, 6] cycl ohepta[ 1, 2-b] pyridine
(prepar esvanog/cosscri bed in Preparative Exanple 7, Step B iri’cl‘l%%%@ozg
(0.088g; 1 equivalent) in anhydrous toluene (0.819 nl) is adde
anhydr ous 30 DVSO (1.5m ). 4-Piperidinyl-N(4-pyridinyl)carboxm de
I(D (C):T ;)gggg / 1&ydrokﬁ!e._Thé/@chBir¢ﬂmane layer is dried over magnesium sulfate,
rj ' ' Exanple 1,

Step C bei Tigrackeil §aa5ialed R BRMARY, Thie 73010t IE RiomBEhBhed BG40 e
gj XL :Jr e i ssiticagedgolvnom (30X2I5em)rising 2% incteasinpdd 3% t{h0%acancenttated

i chl or one i boxidy i ' fo Y=Yo i
evapor at ed;}ggngrr"bﬁgEgéﬂo?h%géorf@(gg}ﬁ?lgagmgﬁg?ﬁ%oé ?gq %(? I%&%}rﬁé@%nf&i‘?&e gel
col urm_5( 15592 5@ %@ﬂr@a}% G dddayield), FH (ggz/ﬁgﬂrigﬂl’"?&t ed ammoni um
hydr oxi de FPRThehlbitian x-21i% @ or.omM hane as the eluant to give the title

compound (U0-U0Z720; I9% yrerd), CING m%p4®¢l|v ). FPT TCo0 = 9.24 [err]M
8c (CDA [ ) Tricyclic CHp: 30 4.3 5( 3146 1..139 5 130 .91123. 4,

126.1, 13p. 4Tri8gclie C| CH41|30.41%9.8. 136.7, 134.0, 158.1 Piperiding CHz:

22:0% *lob o o2 [ G5 [Hod Sy A e Y 58, 70" 150 0 139
C:. }119.9, 140.7, 134.0, 136.1, 136.7, 156.5

Piperidine | CH2:]129.2, 51.4, 51.6, 29.2

CH: |43.3

C. [175.3

Piperidine | CH2: }42.1

N-substituent | CH: | 122.3, 149.9, 149.9, 122.3

C: |147.7

EXAMPLE 4. 1-(3-Bromo-8-chloro-6,11-dihydro-5H-
benzo[5,6]cyclohepta]1,2-b]pyridin-11-yl}-N-(3-pyridinylmethyl)-4-
10 piperidinecarboxamide

Br~~ \ Ci Br~/¢ \ Cl

1-{3-Bromo-8-chloro-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-b] pyridin-11-
yh)-4-piperidinecarboxylate (0.25g; 1 equivalent) (prepared as described in
Preparative Example 2 below) dissolved in anhydrous DMF (9ml) is added to
15 a solution of 3-aminomethylpyridine (0.0823m!; 1.5 equivalents), DEC
(0.155g; 1.5 equivalents), HOBT (0.1093g; 1.5 equivalents) and N-
methyimorpholine (0.0889ml; 1.5 equivalents) in anhydrous DMF (4ml) and
the mixture is stirred at 25°C for 18h. The solution is evaporated to dryness
and the residue is taken up in dichloromethane and washed with 1.0N sodium

-22 -



EXAMPLE 2.wd-9831d88 onp- 8-chl oro-6, 11 -di hydr o- 5H PCT/US97/15903
benzo[ 5, 6] cycl ohepta[ 1, 2-b] pyridin-11-yl)-N(4-pyridinyl)-4-
pi peri di necar boxam de [err] 15 1-[3-Bronp-8-chloro-6, 11
- Idi hz/dr 0-5 X6, The\didbephethang-lay erpi:zéfc!riblcﬂoﬂérmagnesnurr:]I sulfatg bed
i peri o] uji va r ed as, descri be

|>/n PreBalroat |f 5 ﬁ%hﬁ %%Q%Eﬁfegaﬁ%g?égéﬁl 12% W@ﬁﬂ@ﬁ%@%ﬁp) o8 added
to a sol uti ailicaf geli-columoppOXa.5em) 0siiged o)1 004 coneentratadearmeioni@BC (0. 1559)

1.5 e alﬁi;at", KPR jghor phol i ne
(20 (Oqgé\ég ﬁdg etﬁgpaﬁ ; Ioﬂn%‘%ﬁ?é&’&?h&%ﬁ%qﬁ?ﬁgﬁegﬁ tgﬁié m xlto ureI IS
stirred at ZE’["%PQl]f@ st? em87 %‘)lé:%BMﬁ m/a 525 @MHPbrated to dryness and the
residue is -F9riCso B4 11098

PCT/ US97/ 1§ f , num
hydr oxi de. {The dichloronmethane layer s | CDGBr nagnesium sul fatd,
filtered and empyenat efCHR:qr304,530.3The product is chromatographed ¢n a

silica gel lcolum (60X m u i,n 10% concentr at ed

5 anmoni ym hydr oxi d>ﬂ CE}S t%%‘é;%}hg %#gﬁoigéﬁaﬂéba@x%/ eluant t¢ give

t@glg gigtl[e donpound (0. 33039, 1H2%9,, 140.¥513407 136.2, (1186:7,.1568 | nhi biti(i)21=30%
: er fT L3¢ _.COTO B | T~ 30.4, 29.9 CH 146.9, .3,

132.2, 126. 1%?685‘,979.&’!1"5: %élé9§184 5?56?5&4 0,136.1, 136.7, 156.5

Piperidinej CH2: 29.0f CH: 4434.5, 30.4 CH 44.5

C. {175.2

Piperidine | CH2: {40.9

N-substituent| CH: |1498.1, 135.7, 123.7, 148.8

C: ]134.2

EXAMPLE 5. 1-(3-Bromo-8-chloro-6,11-dihydro-5H-
benzol5,6]cycloheptal1,2-blpyridin-11-yl)-N-(2-pyridinylmethyl)-4-
10 piperidinecarboxamide

Br / \ Cl Br. / \ Cl
9 N
9
0) OH o) ﬁ | N\
S

1-(3-Bromo-~8-chloro-6,1 1-dihydro-56H-benzo[5,6]cycloheptal1,2-b] pyridin-11-yl)-4-
piperidinecarboxylate (0.25g; 1 equivalent) (prepared as described in Preparative
15  Example 2 below) dissolved in anhydrous DMF (9ml) is added to a solution of 2-
aminomethylpyridine (0.0834ml; 1.5 equivalents), DEC (0.155g; 1.5 equivalents),
HOBT (0.1093g; 1.5 equivalents) and N-methyimorpholine (0.0889ml; 1.5
equivalents) in anhydrous DMF (4ml) and the mixture is stirred at 25°C for 18h.

-23.



C.  174.6 Piperidine CH 150.5, 113.8, 113.8, 150.5 N-substituent C

145. 9 EXAMRD B8/81094.- ( 3- Br onp- 8-chl oro-6, 11 -di hydro-5H 10 pcrruseriseps
benzo[ 5, 6] cycl ohept a[ 1, 2-b] pyridin-11-yl)-N(4-pyridinyl methyl)-4-

pi peri di necar boxam de [err]

1- ( 3- Br ono- Fhehsalution jsl evapdratechiddryiness anl, theagsidobdptaien aphih pyri di n- 11-

1) - 4-

15 epar SSRRIAMERC R Wishad it TN KBURR hybRSAS" Ble ?ﬁ‘ﬁs‘o‘fﬁé@ﬁa

EO a sol ut i dayestis driggh mmagmwumm&temltmdmnd waméq ne;:s

0.155g; 1. irsawtwglda.%ﬁ.htodﬂ%e& QnldSiia gbl oRfith Yedmfs%)n 5% ((]0%
hy! nog phol 0, | hyd

Txtr e o SonPratiatad sayunive RioxR nTRethascr SENoramBYARS és@az Jant 10°

an to

dryness 20 gnamthetﬁuaa cesipduadi(S. 24515@'180% yield)| EABMSnmih 825 (MHtH)washed with
1. ON sodi u .M’B/ 1109

: ' ggnesi um
sul fat e, fill tered and evaporat ed to dryné@s(CDWe product is chrorratcgraphed

on a silicg gerl g*%rm%y r 3@0 %&ﬁeng 2% 1 ncreasing to 3% (10%

concentr at ¢d t hanol ) - di chl oronet hane as the}e
to give thd 5 title car@ldurd-‘i(&)gzﬂ%@ 1323, $26.10130/ABD m z 524. ¢

)
T PLon = 2 A1k el o i RN sz eyl o
Piperidine | CH2:29.1, 51.5, 51.7, 29.1
CH: 143.4
C:. |175.1
Piperidine | CH2: {44.2
N-substituent| CH: |122.4, 137.1, 122.2, 148.9

C: |156.2

EXAMPLE 6. 1-(3-Bromo-8-chloro-6,11-dihydro-5H-
10 benzo[5,6]cyclohepta[1,2-b]pyridin-11-yl)-N-(2-pyridinylethyl)-4-
piperidinecarboxamide

Br—~—/ \ Cl Br—/# \ Cl

. \N

N
N
..__-—__.-—_-—-)

0% “OH o N =

1-(3-Bromo-8-chloro-6,11-dihydro-5H-benzol[5,6]cyclohepta[1,2-b] pyridin-11-
yi)-4-piperidinecarboxylate (0.4g; 1 equivalent) (prepared as described in

15 Preparative Example 2 below) dissolved in anhydrous DMF (14ml) is added to
a solution of 2-aminoethylpyridine (0.134ml; 1.3 equivalents), DEC (0.215g;
1.3 equivalents), HOBT (0.1515g; 1.3 equivalents) and N-methyimorpholine
(0.123ml; 2.6 equivalents) in anhydrous DMF (6ml) and the mixture is stirred
at 25°C for 67h. The solution is evaporated to dryness and the residue is

20 taken up in dichloromethane and washed with 1.0N sodium hydroxide. The

-4 -



C 119.9,_140. 7b 134.0, 136.1, 136.7, 156.5 Piperidine CHerr]: 29.2,
51.4, 51. 6YOMW¥ 43 3 ¢ 175.3 Piperidine CHerr]: 42PCTHSIYEI03 t uent
CH 122.3, 149.9,149.9, 122.3 C  147.7 EXAWPLE 4.

1- ( 3- Br ono- 8. ghl - - di hydr o5 . .

benzol 5. 6] P URERatahs: BYEY f §ied orey maggesium sufaie,fiteied o 4. 10

pi peri di nec avappaateddo[dsyngss. The product is chromatographed on a silica gel :

1- ( 3- Br ono- §; r o RV 2 1 . pyridin-11-
yl) - 4- pi per %ﬂé@a@gggﬁc é\?’ﬁ%@b%ﬁ%?@é&ﬁ{@ﬁ%ﬁ'ﬁ?@fog:hgrgéggge? described in
Prepar at i ve SREWHIUMIYkPxde ininetbrnel-diehlarpattane g sluant te givethe t o
15 a sobut ite @&imgo@id (0.4Bb8 ma%lﬂerag, FABRAS:3R)Z 539.2 (ayryal ents), DEC
(0. 155¢; 1.3__['5%] 'r}fﬁ‘kﬁﬁt—s o E .1093g; 1.5 equivalents) and N

met hyl nor p l k 24240034 had | I and t he
mxture isistirred at 25[err]C for 18h. 3pe(GDCIg)i on is evaporated tjo
dryness an tr:\e, resl aug 1 agben él I n_di cnioronernane and wasned wijth 1. 0N
sodi um - 24 - 1ficygs og] CHigg 50.4, 36.3

PCT/ US97/ 15903 hydr oxi fleCHTHel 48,8 41 280304 2621, 130.6, m_sed over nggnesi um
sulfate, fijltered and gv oral‘t:.&pl tﬁﬂ&yggg@. 15561 gré C chr omat 4qgr aphed
on a sili cg—gel—ecat-tr Gt > : td M

hydr oxi de ijn Piperidira ) } §iH2i | @Ohe2Rhans14&; 512 el uant to give the titlle 5
conpound ( (. 246g; 87% @Bl\ig&giz 525 (M) .

C:. 11749

Piperidine | CH2:]38.6, 36.7
N-substituent| CH: | 123.6, 136.9, 121.7, 149.0
C: 1159.7

EXAMPLE 7. 1-(3-Bromo-8-chloro-86,11-dihydro-5H-
benzo[5,6]cycloheptaf1,2-b]pyridin-11-yl)-N-[4-(N-carboxamidopiperidinyl)}-4-
10 piperidinecarboxamide

Br: / \ Ci

=N
N
X
o) N
H
Step A:

1-(3-Bromo-8-chloro-6,11-dihydro-5H-benzo[5,6]cycloheptal1,2-b]pyridin-11-
yl)-N-[4-(N-benzylpiperidinyl)]-4-piperidinecarboxamide

-25-



FPT 1C50 = 1.3 [err]M8c (CDA 3) Tricyclic CHerr]: 30.4, 30.3 CH 146.9,
141. 3, 133%y@esarfsl, 130.6, 79.4 C  119.9, 140.7, 134.0, 13fcfusdnfleds 156.
Piperidine CHerr]: 29.2, 51.4, 51.7, 29.2 CH 43.4 C 175 2 Piperidine
CH err]: 40.9 N-substituent CH 149.1, 135.7,123.7, 148.8 C. 1 34.2
EXAMPLE 5. 1 -(3-Bronp—8=chl oro-6, 11- di hydro

benzo[ 5, 6] cygl ohgpts @ . di gy 11gy. P4 ' meidyyl ) -4- 10

pi peri di necar boXam dg ‘

1- (3- Brono- 8- chl\ago-674 .‘@ 5H benzo[\& S ntaf 1, 2- b
pyridin-11-yl)-4- P perBdi necarboxyl ate (0. 2'39, eqw val ent) (prepared as
described in Preparatiyli 15 Exanple 2 below) dj#sQlved in anhydrous DIVF
(9n) is added to a splutijon of 2-_an noget hyl 1.5

equi val ents), DEC (0.{55gy 1.5 equival ents)
equi val ent s) and N-net

anhydrous DVF (4m) andjthe m xture |s st|rred at 25Cfor : WO

98/ 11098
solution is evaporat ed to dryness and the resi due |'§ taken up in

o1 oo g s S S ot S
The yb- 4-p|pendmecarboxylate (0.8g; 1 equiva enos repare escn
Preparative Example 2 below) dissolved in anhydrous DMF (29ml) is added to
5 a solution of 1-N-benzyl-4-aminopiperidine (0.4573ml) (1.3 equivalents), DEC
(0.43g; 1.3 equivalents), HOBT (0.303g; 1.3 equivalents) and N-
methyimorpholine (0.494ml; 2.6 equivalents) in anhydrous DMF (12.8ml) and
the mixture is stirred at 25°C for 18h. The solution is evaporated to dryness
and the residue is taken up in dichloromethane and washed with 1.0N sodium
10 hydroxide. The dichloromethane layer is dried over magnesium sulfate,
fitered and evaporated to dryness. The product is chromatographed on a
silica gel column (60X2.5cm) using 2% (10% concentrated ammonium
hydroxide in methanol)-dichloromethane as the eluant to give the title
compound (0.8143g; 78% yield), FABMS: m/z 607.1 (MH*).
15

3¢ (CDCl3)

Tricyclic CH2:130.4, 30.3
CH: | 146.9, 141.2, 132.2, 126.1, 130.6, 79.5
C: }119.8, 140.7, 133.9, 136.3, 136.7, 156.8
Piperidine | CH2:129.2, 51.4,51.7,29.2
CH: 143.6

C: |174.3

Piperidine | CH2:}52.3, 52.3, 32.3, 32.3, 63.0
N-substituent| CH: |46.3, 128.3, 128.3, 129.2, 129.2, 127.2
C: 11381

Step B:
1-(3-Bromo-8-chioro-6,11-dihydro-5H-benzo[5,6]cycloheptal1,2-b]pyridin-11-
20 yl)-N-(4-piperidinyl)-4-piperidinecarboxamide

-26-
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product ographed on a silica gel colum (60X2.5c usi ng 0. 85%
(10% 5 cg‘ﬁ(ggéfﬂ&gé ed ammoni um hydr oxi de i n et hanol ) - di chl oPERESAHHE0s ¢ he

eluant to give the title conpound (0.2475g; 87%yield), FABMS: m z 525

(MH). FPT IC50 = err]M8c (CbA 3) Tricyclic : 30.4, 30.3
CH 146.9, 141.2, . 130 6, 79.5 C , :
136. 3, 136. 7, Bt - )

benzo[ 5 6] cycl ohept al 1, b] pyri di n- 11-yﬁ—H=—6-Ppyr| di nyl
p| per| di necar boxam de

(14n) is added to a sohyti g& ‘
equi val ents), DEC (0.Q15g;N1.3 qU| val ent’s), HOBT (0.1815g;NI. 3
equi val ents) and N-net hyl b pholine (0.123m; 2.6 equival ean) i n anhydrous

DVF (6ni) aﬁdéb?orﬁbxé-%%rbfs ﬂldaﬁfﬂ#oaéH:’o%ﬁb é cs{efoh‘%'f'a[a E Z)?hkﬁd 991

evaporated tgq ness an resid onet hane

and washed WtN- [i (Bpepeyaireridindli4teipetidinacagpoxamide (0. 519» equivalent)
(prepared as described in Step A above) is dissolved in anhydrous

5 dichloromethane (3ml) and the solution is cooled to 0°C. a-
Chloroethoxycarbonyl chloride (0.09027ml; 1 equivalent) is added over 5
minutes and the solution is allowed to warm to 25°C over 1h. The
dichloromethane is removed in vacuo and anhydrous methanol (14ml) is
added. The solution is heated under reflux for 1h. The solution is evaporated

10  to dryness and the residue is taken up in dichloromethane and washed with
1.0N sodium hydroxide. The dichloromethane layer is dried over magnesium
sulfate, filtered and evaporated to dryness. The product is chromatographed
on a silica gel column (60X2.5cm) using 2.5% (10% concentrated ammonium
hydroxide in methanol)-dichloromethane as the eluant to give unreacted 1-(3-

15  bromo-8-chloro-6,11-dihydro-5H-benzo[5,6]cyclohepta [1,2-b]pyridin-11-yl)-N-
[4-(N-benzylpiperidinyl)]-4-piperidinecarboxamide (0.1921g; 38%yield) and
the title compound (0.199g;46%), FABMS: m/z 517.5 (MH*).

FPT Inhibition = 8.75% @ 0.39 uM

o¢ (CDCI3+CD30D)

Tricyclic CH2:130.3, 30.2
CH: | 146.6, 141.4, 132.2, 126.1, 130.5,79.2
C: |119.8, 140.6, 133.9, 136.1, 136.9, 156.7
Piperidine | CH2:129.0, 51.4, 51.7,29.0
CH: |43.4

C: [175.0

Piperidine | CH2: {44.9, 44.9, 32.0, 32.0
N-substituent| CH: |46.0

20
Step C:
-27-
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di chl or onewesz1ibsgyer i s dried over magnesiumsul fate, filt 5903
evaporated to dryness. The product is chromatographed on a silica gesf0
colum (60X2.5cm using 1% increasing to 2% (10% concentrated ammoni um
hydr oxi de i n1+{8tBranud-B-chlofd-6/1drdihlydne-5&b-beheo[dlélant to give the 5 title

conmpound (0. % bition = 9%
B e Ter ] aintctentaPr 2B Adin- TLNR-(4 -k éa‘vﬂfﬁ*o’éme@g%@ 146,
141.2, 132. @xpgﬂelmecaztaoxamd@ 5 C 119.8, 140.7, 133 9,136. 4, 136.7,
156.8 Piperidine CH g 29.1, 29.1, 51.5, b51. 43 5C 174.9

Pi peri di ne s ubst d ) 136 , 121.7,
149.0 C 1 ?gH - rgm)- rt \ Eﬁ
benzo[ 5, 6] cycl ohagt a1\ flin-1 1

-yl ) - N-[ 4- (N- car boxBIni dodi perT di nyl )]-4- 10 prerllne ar boxam de [err]
Step A 1

- (3- Brono- 8-chl oro- 6, I1- di hydr o-5F b'enzoﬁ 6] cyc@a[l 2-b] pyridin-11-

yl) 3x4- pi peri di necar bdxam de - -
NH

5 1-(3-Bromo-8-chloro-6,11 -dihydro-SH-benzo[S,6]cyclohepta[1 ,2-b] pyridin-11-
yl}-N-(4-piperidinyl}-4-piperidinecarboxamide (0.1191g; 1 equivalent)
(prepared as described in Step B above) is dissolved in anhydrous
dichioromethane (3.3ml). Trimethyisilylisocyanate (0.467ml; 15 equivalents)
is added and the mixture is stirred under argon at 25°C for 22h. Additional

10 trimethylsilylisocyanate (0.156ml; 5 equivalents) is added and the mixture is
stirred for a total of 27h. The solution is diluted with dichloromethane and
washed with saturated aqueous sodium bicarbonate. The dichloromethane
layer is dried over magnesium sulfate, filtered and evaporated to dryness. The
product is chromatographed on a silica gel column (15X2.5cm) using 4%

15 (10% concentrated ammonium hydroxide in methanof)-dichloromethane as

the eluant to give the title compound (0.0678g; 53% yield), FABMS: m/z 560
(MH*). FPT Inhibition = 15% @ 0.36 uM

5c (CDCl3)

Tricyclic | CH2: }30.4, 30.3
CH: |146.8, 141.2, 132.2, 126.1, 130.6, 79.4
C: 1119.8, 140.7, 133.9, 136.2, 136.7, 156.7
Piperidine | CH2:129.1, 51.4, 51.7, 29.1
CH: |143.5
C. |174.7
Piperidine | CH2:143.3, 43.3, 31.9, 31.8
N-substituent} CH: |46.3
C. |158.1

20 EXAMPLE 8. 1-(3-Bromo-8-chloro-6,11-dihydro-5H-benzol5,6]cyclohepta]1,2-b}
-28- |



WD 98/ 11098 PCT/ US97/ 15903 [err]
1- ( 3- Br onoY2 WHII080- 6, 11- di hydr o- 5H benzo[5 6] cycl ohept a[ 1, POYUSHFAFWIn- 11-
yl)-4-pi peridi necarboxylate (0.8g; 1 equivalent) (prepared as described in

Preparative Exa le 2 solved in g rou i s, added,to
AR N e N v 4@%%6@%@9!9@3@5 SlBy pipe AP ORIIS )
DEC (0.43g; 1.3 equivalents), HOBT (. X . eqU|vaIents) and N
met hyl nor phol i ne (0.494m ; By&_g ydr ous DMF (12.8nml) and
' [ [ e solution is evaporated to
dryness and the residue is takelryp”i #onet hane and washed with 1.0N
sodi um 10 hydroxi de. The di chl orof ne |ayer is dried over magnesi um
sulfate, filtered and evaporated to gryngss. The product is chromatographed
on a silica gel colum (60X2.5cm us}ng 4% (10% concentrated amoni um
hydr oxi de i n net hanol)-dichl oronet hakg 88 the eluant to give the title
conpound (0.8143g; 78%yield), FABMS: z 607.1 (MH). 15 8c (CDCl [err])
Tricyclic CHerr]: 30.4, 30.3 CH 14§ 9, : 132.2, 126.1, 130.6, 79.5
C 1 19.8, 140.7, 133.9, 136.3, 137, ~NG. i di ne CH err]: 29.2,
51.4, 51.7, 29.2 CH 43.6 C. 174.3 Plpe#idln CHerr]. 52.3, 52.3, 32.3,
32.3, 63.0 N-substituent CH 46.3, 128.3, 128. 9T2F3129.2, 127.2 C
138.1 Step B:
1- (3- Brono- 8-chl or0- 6, 11- di hydr o- 5H benzo[ 5, 6] cycl ohbipteal [ 1, 2- b] pyri di n- 11-
20 yl)-N-(4- plperldlnéﬁ) 4- plperldlnecarboxan1de

ep A

Procedure 1
1-(3-Bromo-8- chloro—6,1 1-dihydro-5H-benzol5,6]

5 cyclohepta[1,2-b]pyridin-11-yl)-N-[4-(N-benzylpiperidinyl)methyl]-4-
piperidinecarboxamide

Br\@/m Brmm
=N =N
N N

1-(3-Bromo-8-chloro-6,11-dihydro-5H-benzo[5,6]cyclochepta[1,2-b] pyridin-11-
yl)-4-piperidinecarboxylate (0.8g; 1 equivalent) (prepared as described in

10 Preparative Example 2 below) dissolved in anhydrous DMF (29ml) is added to
a solution of 1-N-benzyl-4-aminomethylpiperidine (0.4581g; 1.3 equivalents)
(prepared as described in Preparative Example 4, Step B below), DEC
(0.43g) (1.3 equivalents), HOBT (0.303g; 1.3 equivalents) and N-
methylmorpholine (0.493ml; 2.6 equivalents) in anhydrous DMF (12.8ml) and

15 the mixture is stirred at 25°C for 24h. The solution is evaporated to dryness
and the residue is taken up in dichloromethane and washed with 1.0N sodium
hydroxide. The dichloromethane layer is dried over magnesium sulfate,
filtered and evaporated to dryness. The product is chromatographed on a
silica gel column (60X2.5cm) using 2% (10% concentrated ammonium

-29-
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PCT/ US97/ 19a98s/i1ess | H

1- (13- Brono- 8- chl oro- 6, 11- di hydr o- 5H-benzo[ 5, 6] cycl ohept a[ 1, 21'%}'/!189715%)'%_11_
yl')-N-[4- (N-benzyl pi peridinyl)]-4-piperidinecarboxam de (0.51g; 1

eqﬁl \d/al ent)5 tptrpedeih asetiassl) -ldhﬂﬂbﬂom&haﬁe%satlhevahahﬁtodgﬁléq é? 0[ i
anhydr ous SQ n.i oled to Of[err

a- Chl oroet hSQb@Pg'S‘nW‘?ﬁbg fﬂ%&g%&éﬁs "1&4?3 @éﬁgﬁt i s added over 5
m nutes and the solution is aIIovved to warmto 25[err]C over 1 h. The

di chl oronet fhane is renoved in vacuo and a&pyﬁw@‘mt hanol (IZnT) 1S }jadded.

Lo &l MR-~ P et -F
The SOl UtIO —— ||CUI.TCU| TTOCT F~E1-th¢ OF |uf|nn 'c

to dryness and Tribgclicesi dGE2: 4 30ak,80. Ep i n dichl oronmet hane and washed|wi th

1. ON sodi um|hydr oxi de. {Thqydi th a ver magne$i um
sulfate, filftered and ev%’rclﬁegﬁq@ aie%b ﬁé1 %gg(ﬁ:te;%g chr omat ogr aphed
on a silicalgel colum {(69x2]19d88.34M0ha 183% 636% d86ck 568 ed anmonifum

hydr oxi de i Adiple) - ICH: d t & eluant to give unreact¢d
1-(3- 15 b orfrng@g-chl orjo %?11 Qgr% ag E—gbgg?o[S 6] cycl ohept a

[1,2-b]pyridin-1 1 -yl)}
[ 4- (N-benzylpi peri di nyI ] €4- pmp’gr-] di necar boxam de (0.1921g; 38%ield} and

the title ¢ ung,. T mZ 5I7. 5 (v —FPTtmhmbrtion =
8.75%@0.3<"FDOP?']' é%@ é%ﬁé(é*#dﬂgﬁa%@ﬁr‘bMQ}l[err] 30.3, $0.2
CH 146. 6, :Msubétﬂaeﬂt 123-!1 3630 128.29120.C; 121@91&9241@862133 9, 136.1,
136.9, 156.1 Piperiding GH 4nihia29.0, 51.4, 51.7, 29.

5 StepB:
1-(3-Bromo-8-chloro-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-b]pyridin-11-
yl)-N-(4-piperidinyl)-4-piperidinecarboxamide

1-(3-Bromo-8-chloro-6, 1 1-dihydro-SH-benzo[5,6]cyclohepta[1 ,2-b] pyridin-11-
10 yl)-N-[4-(N-benzylpiperidinyimethyl)]-4-piperidinecarboxamide (0.568g; 1
equivalent) (prepared as described in Step A above) is dissolved in
anhydrous dichloromethane (5.9ml) and the solution is cooled to 0°C. a-
Chloroethoxycarbonyl chloride (0.487ml; 5 equivalents) is added over 30
minutes and the solution is allowed to warm to 25°C over 2.5h. The
15  dichloromethane is removed in vacuo and anhydrous methanol (14.2ml) is
added. The solution is heated under reflux for 1.25h. The solution is
evaporated to dryness and the residue is taken up in dichloromethane and
washed with 1.0N sodium hydroxide. The dichloromethane layer is dried over
magnesium sulfate, filtered and evaporated to dryness. The product is
-30-



CH 43.4 G Piperidine CHerr]: 44.9, 44.9, 32.0, 32
N—substltuent g@”’946. 0 20 Step C - 27 - WO 98/ 11098 #ctussrss
PCT/ US97/ 15903 1-( 3- Brono-8-chloro-6,11 -di hydro-5H benzo[5, 6]
cycl ohept a[ tnforbRijrhBhdd bn'a siich gbilcbidrmin (BORERM)AhG % (HEYd ) 1 - 4-

pi peri di necar boxam™de

- ( 3- Br ono- SCBHPBFUa@dlémt’P H%hmoﬁ%ﬂ@eg]m disblpramethane psgbei di n- 11-
yl) - N (4- pi eduarstitoy, u)/eftmeacnew {(B&romexgchiteo(6)1 1-biha ro-'|5}¢qu val ent)

& cht or omet REREOE0HS oheP?%ﬁi@ﬁ%fwM ia&%—ﬁiﬁbﬁ 2 RRREEY IR val ont s)

i s addedS angipdridinecarbozaimsde (0.148@QuAAY ymld_)cnnchtheZﬁl}e cofvipdumd 22h.

Addi ti onal aﬁﬁ[t ' i s added

and the m x%@gegts? %lk'gcfh lS'k\g(mgota Sgé Z%Qﬂ u?el‘@hsphaésl uted with

di chl or onret idgnticah EP M%@P%@HHMEdU@2®M§GM4 R binkibilienat 2%The

di chl oronet i@ e38aer is dried over magnesiumsulfate, filtered and

evaporated to dryness. The product is chromatographed on a silica gel
5 . .

colum (15 in

met hanol ) - di chl oromet hane as the el uant §g (@DEi3jhe title conpound
Egr(r)]GK/ISgC é{)@“ﬁi{’ﬁ) elis_‘\éb ara%, éaé)g (VAF). FPT Tnniprtron = 15% @ §. 36
CH: |146.9, 141.2, 132.2, 126.1, 130.6, 79.5,
C: }119.8, 140.7, 133.9, 136.3, 136.7, 156.7
Piperidine | CH2:}29.3, 51.5, 51.7, 29.3
CH: |43.7
C: ]175.2
Piperidine | CH2:130.9, 30.9, 46.2, 46.2, 45.2
N-substituent| CH: | 36.5
10

StepC:
1-(3-Bromo-8-chloro-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-b]pyridin-11-
yl)-N-[4-(N-carboxamidopiperidinyl)methyl]-4-piperidinecarboxamide

NH,

15  1-(3-Bromo-8-chloro-6,11-dihydro-SH-benzo[5,6]cyclohepta[1,2-b]pyridin-11-
yl)-N-(4-piperidinylmethyl)-4-piperidinecarboxamide (0.005g; 1 equivalent)
(prepared as described in Step B above) is dissolved in anhydrous
dichloromethane (0.161ml). Trimethylsilylisocyanate (0.0038mi; 3
equivalents) is added and the mixture is stirred at 25°C under argon for 16h.
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Tricyclic CH err]: 30.4, 30.3 CH 146.8,141.2, 132.2,126.1, 130.6, 79.4
C. 1 19. 8wob8Q1068 133.9, 136.2, 136.7, 156.7 Piperidine q;tj[rﬁ;gg},lsg&g 1,
51.4, 51.7, 29.1 CH 43.5 C. 174.7 Piperidine CH err]: 43.
31.9 N-substituent CH 46.3 C 158.1 20 EXAMPLE 8. 1

- ( 3- Br onp- 8-Tdd mixtufe islditlitbg dvith Sidhicromathate and lwdshmdawith Zdtfiratéd - WO
98/11098 %ueﬂ_uF f%\}_‘m b:Barbonat %D The dlchlory eth?ne 'F%QJLHSQ‘%Z{e%Sg\%

pyri din-11-y} oxan i peri di necar boxani
de [err] Pr dnagmﬁ%um ststag@, filtered and evaporated o dlyness to give the title

1- (3- Br ono- %D‘ﬁ'iﬁ %Q't&éﬁ!’éﬁl%ﬁm chrorRatograph

cycl oheptal 1, SI n- 3/2) ‘L% gl\‘- enzy|op| Sergl 3'?n‘§/p"°{ to that

pi peri di ﬁeczﬂ"ﬁBﬁ re 2, Ste elow

1- (3- Brono- 8-chl oro-6, 11 d| hydr o- 5H-benzo[ 5, 6] cycl ohepta[ 1, 2-b] pyridin-11-

yI) 4- pi perifi gglg‘;r?b X#Le%tzﬁ (0.8g; 1 equivalent) (prepared as described in
Pr epar at a%:) bel ow) di ssolved in anhydrous DMF (29m) is

add_ed ][o a s1e£3:B|rolmooﬂ chiovob@ i 1 ydinydrnbHdranzo$,6] syciolieptall 2-bigrigin-1.13

equi val ent s D a gﬁ% bt@ﬁﬁi, ﬁé@d i

bel ow), DEC ) RA@ ?“?%t Buw vé" entsI 'Bewgi%‘;@‘ '@8‘3‘?"\/@ gm's? and

N- net hyl nor phol i ne 6 equi val ent S} 1 xdroys DVF (12.8m
and Br & Bl g )

10

1-(3-Bromo-8-chloro-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-b] pyridin-11-
yl)-4-piperidinecarboxylate (0.5g; 1 equivalent) (prepared as described in
Preparative Example 2 below) dissolved in anhydrous DMF (18ml) is added to

15  a solution of 1-N-tert -butoxycarbonyi-4-aminomethylpiperidine (0.1778g; 1
equivalent) (prepared as described in Preparative Example 3, Step C below),
DEC (0.2067g; 1.3 equivalents), HOBT (0.1457g; 1.3 equivalents) and N-
methylmorpholine (0.1185ml; 1.3 equivalents) in anhydrous DMF (8ml) and
the mixture is stirred at 25°C for 19h. The solution is evaporated to dryness

20 and the residue is taken up in dichloromethane and washed with 1.0N sodium
hydroxide. The dichloromethane layer is dried over magnesium sulfate,
filtered and evaporated to dryness. The product is chromatographed on a
silica gel column (60X2.5cm) using 0.75% (10% concentrated ammonium
hydroxide in methanol)-dichloromethane as the eluant to give the title

25 compound (0.4805g; 71% yield), FABMS: m/z 631 (MH*).

S¢ (CDClg)
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15 the mxture is stirred at 25[err]C for 24h. The solution is evaporated

to dryness WP esidue is taken up in dichl oromet hane andPGREFEASWt h

1. ON sodi um hydr oxi de. The di chl oronet hane | ayer is dried over nmagnesi um

sul fate, filtered and-evaporated-to dryne he—prod s—chromat.ogr aphed

on a silica [gelTrigiction (&HK2: | i, BBI3ng 2% (10% concentrated ammoni unp - 29

- WD 98/ 1j1098 %HI PCT/ US97/115903
O

hydr oxi de i nf net hanol ) - ¢li rmpe?hl\ﬁgzag:i?ﬁe 1&%13&3(}-%' 5?'\% the tit ILe
conpound (0.{7475q; 70% yi é¥:d)}| 1 FEABMBA0.7, 13881 .186(3136.73t56.ZDC [ err])

Tricyclic rde . 30 O, =4 2146..9, 1.2, 132.2, 126.1, 130.i6,
79.5 C: 119%‘?’%&%’.’”7?1@@ 1%6%1'13§§7£2fé%.8 Pi peri di ne CH[err]}:

29.3, 51.5, |51.8, 29.3 ¢+PH23148.6: 175.1 Piperidine CHerr]: 53.3, 29.9,
29.9, 53.3, [63.4, 44.9 N subsft{itsient CH 36.0, 128.2, 129.2, 127.0, 129.2,

128.2 C. 138

1- ( 3- Br ono- §- cRipgriginge 1 [ﬁkﬁycﬁ%%l—l— benzo[ 5, 6] cycl ohept a[ 1, 2- b] pyri di|n- 11-
yl') - N- (4- pi payistibsiiuent | IBHET [ 48.624360 29aTides [41.7]
1- ( 3- Br onp- -chIoro-6,1L-€k_y -5H benzo[ 5, 6] cycl ohepta[ 1, 2-b] pyridin-11-
10 yl)-N[4 (Nbenzyl piper'r di et hyl )] - 4- pi peri di necar boxam de (0.}]568g;

1 equival ent)) (prepared]ag:destg.bphed4iBn Step A above) is dissolved in

Step B:
1-(3-Bromo-8-chloro-6,11-dinydro-5H-benzo[5,6}hepta(1,2-b]pyridin-11-yl}-N-
(4-piperidinylmethyl)-4-piperidinecarboxamide

Br / \ cl Br: / \ Ci

0% N
0% N
BOC NH

1-(3-Bromo-8-chloro-6,11-dihydro-5H-benzo[5,6]cycloheptaf1,2-b] pyridin-11-
yl)-N-[4-(N-tert -butoxycarbonylpiperidine)methyl]-4-piperidine carboxamide
(0.39369; 1 equivalent) is dissolved in anhydrous dichloromethane (30ml).
Trifluoroacetic acid (6.039ml; 127 equivalents) is added to the stirred solution

10  at 0°C under argon. The mixture is stirred at 0°C for 1.5h and then allowed to
warm to 25°C for 1h. The mixture is diluted with dichloromethane and washed
with 1.0N sodium hydroxide. The dichloromethane layer is dried over
magnesium sulfate, filtered and evaporated to dryness. The product is
chromatographed on a silica gel column (60X2.5c¢m) using 7% increasing to

15  10% (10% concentrated ammonium hydroxide in methanol)-dichloromethane
as the eluant to give the title compound (0.2023g; 61% yield), FABMS: m/z
531.1 (MH*).
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anhydr ous di chl oronmet hane (5.9m ) and the solution is cooled to O[err]C a-
Chl or oet v gsraroponyl chloride (0.487m ; 5 equivalents) is -,ﬁl gq.‘,

m nutes and the solution is allowed to warmto 25[err]C over 2.5 he 15
di chl oronet hane is renmoved in vacuo and anhydrous nethanol (14.2m) is

added. The¢ solutrton 1s heated under reTéwi i3 Z5h. The soluatronlis
evapor at e —and—ﬁm%e—hﬁ%—tp—uw | e and
washed wi th Trigyckodi u@HRdB304,080.3The di chl oromet hane | ayer is drjed over

ragnestunloulfate. (1) ke agth HoEs! 525, 1464 YBGRS 7l Broduct s 50

chr omat ogfaphed on a ki G:ca 1d<9|-8,c‘t§10,|ﬁm13339><12353m|365, A§622% (10%

concentra r ea@gﬁgﬂlfu%% C%.‘r%{'r%{ Za?glf) df“h)(;gl‘ gr gnHet hane as the el uant

to give u

benzo[ 5, 6]cycl ohepta [ £H:- t]4§y?|d|n 11-yl)-N-[ 4- (N-benzyl pi peridinyl)]-4- 5
pi peri di ngcar boxam de] (@:1487%5, 123% yield) and the title conpound §0.1932g;
34% vyield z—??r IS f to that
prepared inFPeEdng of SH Y ofB-1788-1 ARidi ti on = 12% @0. 38|[err] M

8c (CDA [ éN-kubstituert] ICH: @ﬂ[_.err] 30.4, 30.3 CH 146.9, 141.2,
132.2,126.T,I3070, 79.5, C 119.8, 140.7, 133.9, I36.3, 1I30.7, 1Ibb.7

Piperidine CHerr]: 293 51.5, 51.7, 29.3 CH 43.7 C 1752P|per|d|ne
CHerr]: 3&tép (30.9, 46.2, 46.2,45.2

1-(3-Bromo-8-chloro-6,11-dihydro-5H-benzo{5,6]
cyclohepta[1,2-b]pyridin-11-yl)-N-[4-(N-carboxamidopiperidinyl)methyl]-4-
piperidinecarboxamide

), ﬁ“@w

NH,

1-(3-Bromo-8-chloro-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-b]pyridin-11-
yl)}-N-(4-piperidinyimethyl)-4-piperidinecarboxamide (0.140g; 1 equivalent)
{prepared as described in Step B above) is dissolved in anhydrous

10 dichioromethane (4.5ml). Trimethylsilylisocyanate (0.534mi) (15 equivalents)
is added and the mixture is stirred at 25°C under argon for 18h. The mixture is
diluted with dichloromethane and washed with saturated aqueous sodium
bicarbonate. The dichloromethane layer is dried over magnesium sulfate,
filtered and evaporated to dryness. The product is chromatographed on a

15 silica gel column (30X2.5cm) using 4% (10% concentrated ammonium
hydroxide in methanol)-dichloromethane as the eluant to give the title
compound (0.1084g; 72% yield), FABMS: m/z 573.9 (MH*). FPT Inhibition =
41% @ 1.04 pM
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N- substi t uent

CH:

36.5 10 Step C

1- (3- Br om¥BAHIW 0- 6, 11- di hydr o- 5H benzo[ 5, 6] cycl ohept a[ 1, BETUBMIselian- 11-
yl)-N-[4- (N carboxam dopi peri di nyl ) nmet hyl ] -4-pi peridi necarboxam de [err]
NH2 15 1-(3-Bronp-8-chloro-6,11 d| hydr o- SH benzol[ 5, 6] cycl ohepta[ 1

, 2-b] pyri dj
(0 005¢g; 1
i n anhydro
3 equival e
for 16h.
PCT/ US97/ 1
sat ur at ed
over magne
title conp
that 5 pr
1- ( 3- Br ono}
cycl ohept af 1
- but oxycar
- ( 3- Brono-
1- yl)-4-p
in

5

10

n-11- ul\_

equi val ent) (prepar ed as desd@d edCly) St ep B above) | s d}ssol ved

p903 The m

cnloro

nt s?ln?!écl'ﬁdde
31 -
ﬁ

ﬂunnuc cnrl

FHag

0038mi ;
ar gon

TTTTETNYT ST yrisocyamate <

@hé Wure is stirred at 25[err] C unde
)9368 141.2, 132.2, 126.1, 130.6, 79.5

i!g %ﬁd?ﬁ'.. gret hape, and vash

d with
dri ed

5 EPlrpemhhaté
pund whi ch i
bpared in Pr

8- chloro 6

T

s

he
to

esedsami &'ﬂvﬂ,rﬂsat ed to dryness to gi ve

on thin | ayer chromatography (TLQ
Step C below. Procedure 2, Step A
ﬂﬂﬁdro 5H benzo[5 6]

30n
BNcsuhstiguant

%B! G
plperlc

peri di necar

ol
1€H:d( 8

bogy|

Zé pI per| d| hecar boxam de [err] 10
dro SH-benzo[ 5, 6] cycl ohepta[1l ,2-b] pyridin-1

1t|58_(10 5g9; 1 equivalent) (prepar ed as delscri bed

EXAMPLE 9. 1-[1-(3-Bromo-8-chloro-6,11-dihydro-5H-
benzo[5,6]cyclohepta[1,2-blpyridin-11-yl)-4-piperidinylcarbonyl}-4-[(1-
aminomethanamido)methyl]piperidine

Step A:

Ci

Br—/ \

=N

) o

H
N
0]

1-[1-{3-Bromo-8-chloro-6,1 1-dihydro-5H-benzo[5,6]cyclohepta[1,2-b]pyridin-
11-yl)-4-piperidinylcarbonyl]-4-[(N-tert
-butoxycarbonylamino)methyl]piperidine
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Preparative Exanple 2 bel ow) dissolved in anhydrous DVF (18m) is added to
15 a sol ufigpgsabesl- N-tert -butoxycarbonyl -4-am nomet hyl pi peidtiigd$15003
(0.1778g; 1 equivalent) (prepared as described in Preparative Exanple 3
Step C below), DEC (0.2067g; 1.3 equivalents), HOBT (0.1457g; 1.3

equi val ents) and N et hysr pho

line (0.1185m ; 1.B—equivalents) in
anhydrous DVF (gul ) s N eob;s StdBir 3. @ forgl 9h. The
and t d en up in
ON sodi um hydr.gXige di chl or onet hane

solution is evapor4ted

di chl or onet hane and s .

| ayer is dried over ndgne ate, filtereddandg$evaporated to dryness.

The product is chromatogr ed on a silica gel col (60X2. 5cm using
ium h ' B0 net hanol ) - di chl or onet hane as

25 conpound (0.48054; 7 nyield), FABMS: nifz

0. 75% (10% concentr at ed
32 - WD 98/ 11098

the eluant to give the t

631 (MH). 8c (CDCl[err])

PCT/ US97/ 15903 Tricyclic CHerr]: 30.4, 30.3 CH

126.1, 130.6, 79.5 C }pF 854140.7, 133.9, 136.3p , ~N56. 7 Piperidine
CH err]: 29.8, 51.7, 51.4,29.3 CH 43.6 C 175.2 Pipefidine CH3: 28.5
N-substituent CH err]: 43.6, 43.6, 29.3, 29.3, 44.7 CH\36- NHBOCS
154.8 Step B:

1-(3-Bromo-8-chloro-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-b] pyridin-11-
yl)-4-piperidinecarboxylate (0.3195g; 1 equivalent) (prepared as described in
Preparative Example 2 below) dissolved in anhydrous DMF (11.5ml) is added
5 to a solution of 4-[(N-tert -butoxycarbonylamino)-methyljpiperidine (0.1904g;

1.3 equivalents) (prepared as described in Preparative Example 5, Step C
below), DEC (0.1703g; 1.3 equivalents), HOBT (0.1201g; 1.3 equivalents)
and N-methylmorpholine (0.195ml; 2.6 equivalents) in anhydrous DMF and
the mixture is stirred at 25°C for 19h. The solution is evaporated to dryness

10  and the residue is taken up in dichloromethane and washed with 1.0N sodium
hydroxide. The dichloromethane layer is dried over magnesium sulfate,
filtered and evaporated to dryness. The product is chromatographed on a
silica gel column (60X2.5cm) using 0.8% (10% concentrated ammonium
hydroxide in methanol)-dichioromethane as the eluant to give the title

15 compound (0.3701g; 86% yield), FABMS: m/z 631.3 (MH*).

46.9, 141.2, 132.2,

8¢ (CDCl3)

Tricyclic | CH2:|30.7, 30.4
CH: | 146.8, 141.2, 132.2, 126.0, 130.6, 79.6
C: 1119.7, 140.7, 133.8, 136.4, 136.7, 156.9
Piperidine | CH2:|51.6,29.1,28.9,51.9
CH: 138.8
C: 1173.4
Piperidine | CH3:128.4
N-substituent | CH2: | 45.3/45.9, 28.9/29.1, 29.5/30.2, 45.3/45.9, 41.7
CH: |37.0
C: [79.4, 156.1

Step B:

-36-



1 -(3-Bro hloro-6, 11 -dihydro-5H benzo[5, 6] hepta[l, 2-b] pyridin-1 1
) - N- (n&b’%éﬁ?% nyl met hyl ) - 4- pi peri di necar boxamni de [err] P§T1US97/159°3

I
3- Brono- 8-chl oro-6, 11 -di hydro- 5H benzo[ 5, 6] cycl ohepta[ 1, 2-b] pyridin-11-
)

[0) 20360, 1 SIS Er Bkl kot panadle sevhiobBatal ranPyrsam )
Trifl uoroaceunql)am[pu;(eixdm,al:u arhihomethylpipendipe | s added to the stirred

solution 10 at O[err]C grroke The m xture is ed at O[err]C for
1.5h and then &y 5grr]Cng 1 2 bR\ S gli uted
wi th dichl ororrethae an : th 1. 0N sodi r{hy i NE

magnesi um s : gd and
Theg pro i s chromat ographed &n a1 lica gel
\ncreasing to 15 10% (10%NQncentrated ammoni um

-y
(
|

evaporated to dryness
col um (60X2.5cm using

hydr oxi de i n net hanol)-di
conpound (0.2023g; 61 %
98/ 11098
(CDCl[err]) Tricyclic err]: 30.4, 30.3 CH 146.9, {141. 2 132.2, 126.1,

130.6, 79.5 C 1 19.8, N7 .9, 136.3, 136.7, NG ridine
CHerr]: 29.3, 51.4, 51.7, 2 .3 - 43.7 C  175.1 |per|d| ne CHerr]:
30.7, 30.7,46.1, 46.1, 45.2 NHBOC NH;

1-[1-(3-Bromo-8-chioro-6,11-dihydro-5H-benzo[5,6]cyclohepta [1,2-b] pyridin-
5  11-yi)-4-piperidinylcarbonyl]-4-[(N-tert -butoxycarbonylamino)
methyl]piperidine {0.35g) (1 equivalent) is dissolved in methanol (3.1ml). A
10% (v/v) solution of concentrated sulfuric acid in dioxane (7.568ml) is added
and the mixture is stirred at 25°C under argon for 1.5h. The mixture is stirred at
0°C for 1.5h and then allowed to warm to 25°C for 1h. The mixture is diluted
10  with dichloromethane and washed with 1.0N sodium hydroxide. The
dichloromethane layer is dried over magnesium sulfate, filtered and
evaporated to dryness. The product is chromatographed on a silica gel
column (30X2.5cm) using 4% (10% concentrated ammonium hydroxide in
methanol)-dichloromethane as the eluant to give the title compound (0.226g;
15 77% yield), FABMS: m/z 531.4 (MH*). FPT Inhibition = 16% @ 0.38 uM

dc (CDCl3)

Tricyclic CH2: | 30.4, 30.2
CH: | 146.8, 141.2, 132.2, 126.0, 130.6, 79.6
C:. [119.8, 140.7, 133. 8, 136.4, 136.7, 156.9
Piperidine | CH2: {51.6, 29.1, 28.9, 51.9
CH: 138.8

C. {173.3

Piperidine | CH2:142.0, 29.7/30.9, 29.0/29.2, 42.0, 45.5
N-substituent| CH: [38.8

Step C:
1-[1-(3-Bromo-8-chloro-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-b]pyridin-
11-yl)-4-piperidinylcarbonyl}-4-[(1-aminomethanamido)methyl]piperidine
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N-substituent CH 36.4 Step C .
1- ( 3- Brono-vweofimw®- 6, 11-di hydr o- 5H benzo[ 5, 6] cycl oheptal [, g- I-din-
1-yl)-N-[4- (N carboxam dopi peridinyl)nmethyl]-4- 5 piperidi nggg)f"g%@égé:’de
[err]

1- (3-Bronmp-8-chl o AT8] hydro- 5H benzo[ 5, 6] cycl ghept a[ 1, 2- b] pyri di n- 11-
yl)-N(4-pi pexidig : AN pegyi di necgy boxamde (0.N40y, 1 .equival ent)
(prepared as destrib i ¥ above) i%rr ed in ) gﬁs 10

di chl or onet hane (4.bonl" ptNyl si | yl i socyaat e/ Q. 534 (15

equi valents) is add8d ardd thé mixture is stirreéh at §5C Ofder argon for
shed with saturated

aqueous sodi um bi carb¢nate] The_dichl or t hane |
magnesi um sul fate, filger and evaporated to dry
chr omat ogr aphed on a 15Y'silica gel colum (30X2.5c

. JThe product is
using 4% (10%
met hane as t he el uant

to give the title cong 573.9 (MH).

FPT Inhibition = 41% @1.04 [erf]M- 34 - WO 98/ 11098
PCT/ US97/ 15903 8c (CDCl [ er (cybditec CHerr]: 30. '
146. 8, 141. 2, 132.2, 126.1, 130.6, 79.5 C 1 19.8, 140.7 13379,

136. 7, 156.7 Piperidine CHerr]: 29.3, 51.4, 51.7, 29.3 CH 43. 50

1-{1-(3-Bromo-8-chloro-6,11-dihydro-5H-benzo[5,6]cyclohepta [1,2-b] pyridin-
11-yl)-4-piperidinylcarbonyl]-4-[(N-tert -butoxycarbonylamino)
methyl]piperidine (0.185g) (1 equivalent) (prepared as described in Example
5 9, Step B above) is dissolved in anhydrous dichloromethane (5ml).

Trimethylsilylisocyanate (0.706ml) (15 equivalents) is added and the mixture
is stirred at 25°C under argon for 22h. Additional trimethylsilylisocyanate
(0.235ml) (5 equivalents) is added and the stirring is continued for a total of
26.75h. The mixture is diluted with dichloromethane and washed with

10  saturated aqueous sodium bicarbonate. The dichloromethane layer is dried
over magnesium sulfate, filtered and evaporated to dryness. The product is
chromatographed on a silica gel column (30X2.5cm) using 3.5% (10%
concentrated ammonium hydroxide in methano!)-dichloromethane to give the
title compound (0.1502g; 75% yield), FABMS: m/z 574.2 (MH™).

15 FPT ICs0= 0.66 pM

3¢ (CDCl3)

Tricyclic CH2:130.4, 30.2
CH: | 146.8, 141.2, 132.2, 126.1, 130.6, 79.5
C: {119.8, 140.7, 133.9, 136.2, 136.7, 156.7
Piperidine | CH2: |51.5, 29.0, 28.9, 51.8
CH: |38.8

C: 1173.6

Piperidine | CH2: |41.9, 41.9, 30.7, 29.6, 45.4
N-substituent| CH: |36.9
C: ]159.2
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C.  175.4 Piperidine CHerr]: 29.6, 29.6, 44.6, 44.6, 44.1 N substituent
CH: 36.1WO9AKME8 1 EXAMPLE 9. 1-[ 1- ( 3- Bronp- 8- chl or o- 6, 11- dPETUSH/ 503
benzo[ 5, 6] cycl ohepta[ 1, 2-b] pyridin-11-yl)-4-pi peridinylcarbonyl]-4-[( 1- 5

im[ Qo?rgt E?Qﬁ%%ﬁ%%' ]P‘ﬁ%&'#%?' - @%ﬁﬁﬁ%‘“@]kﬁ?&ﬁéaﬁaﬁi 2-b] pyri di n-

1%- yl)-4- plb pyclatieptada2dpyridindt - yl)blpelrltilnEQS-(N -3- /

- but oxycar ' ' L dine - 35 - WO 98/ 11098

PCT/ US97/ 15%’?@?%%)1:8}%%"%%
1-(3-BronD-8-chIoro-6,11-dihydE§-5F+oer o[}, 6 cyclohepta[l 2-b] pyridin-11-
yl ) - 4-pi peri di necar boxyl ate (0231+3950; ‘ (prepared as descri bed
in Preparative Exanple 2 bel ow) dig b ydrous DVF (11.5m) is
added 5 to a solution of 4-[(N-teéeN
- but oxycar bonyl am no) - met hyl | pi peri di ne g0.1904g; 1.3 equival ents)
(prepared as described in Preparative anple 5, Step C below), DEC
(0.1703g; 1.3 equivalents), HOBT (0.12Q19g; l1.3 gqui val ents) and

N- et hyl nmor phol i ne (0.195m ; 2.6 equival®nts n™~gnhydrous DVF and t he

m xture is stirred at 25[err]C for 19h. The golutipn is evaporated to
dryness 10 and the residue is taken up in drchl gfonmet hane and washed with
1. ON sodi um hydr oxi de. The di chl or onet hane | aye /Ts dried over magnesi um
sulfate, filtered and evaporated to dryness. Th prﬂduct I s chromat ographed
on a

5 Procedure 1, Step A.
Ethyl 1-(3-bromo-8-chloro-6,11-dihydro-5H-
benzo[5,6]cycloheptaf1,2-b]pyridin-11-yl}-3-piperidinecarboxylate

¢ \
Brm CI
=N
cl

OEt

O

3-Bromo-8,11-dichloro-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-b]pyridine

10 (1g, 2.5 mmol) is dissolved in 10 mL of N,N-dimethylformamide (DMF).
Ethylnipecotate (0.6 ml, 3.7 mmol) and N-methylmorpholine (0.69 mL, 6.2
mmol) are added and the reaction mixture is stirred at ambient temperature for
18 hours. The reaction mixture is poured into water and extracted with
dichloromethane two times. The combined extracts are dried over

15 magnesium sulfate and the mixture filtered and evaporated to obtain an oil.
The oil is chromatographed on silica gel using 10% ethyl acetate/hexanes as
the eluent to obtain 0.55 gm of the title compound. FABMS (MH*)=464

Step B.

20  1-(3-Bromo-8-chloro-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-b]pyridin-11-
yl)-3-piperidinecarboxylate
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silica gel colum (60X2.5cm using 0.8% (10% concentrated ammoni um

hydr oxi de i ggRtdegnol ) - di chl oronet hane as the eluant to giv obidohf 15
conmpound (0.3701g; 86%yield), FABVMS: niz 631.3 (MH). 8c ( err
Tricyclic CH err]: 30.7, 30.4 CH 146.8, 141.2,132.2, 126.0, 130.6, 79.6
C.  119.7, 140.7, 133.8, 13 4, 136.7, 156.9 Pi per|d| ne CH[err] 51. 6,

29.1, 28.9, 51.9 CHg peridin
N substituent CH err) BI55/29 186 2819, 41.7 cH
37.0 C 79.4, 156.1 Step WD 98/ 1109

PCT/ US97/ 15903 1-[ 1- ( 3- Bronb§8-chl or o-

- di hydr o- 5H benzol[ 5, 6] cycl al[ 1, 2-b] pyri di n- N
11-yl)-4-[piperidinyl]-4-a thH% peridine [err]

1-[1-(3-Bronp-8-chl oro-6, 11- H benzo[ 5, 6] cycl Pf' 2- b]
pyridin- 5 11-yl)-4-pi peri d| n;d)car bonyl]-4-[(N-tert - but@xycar bonyl am no)
nmet hyl ] pi peridine (0.35g) (1 equivalent) is dissolved in nethanol (3.1m).

A 10% (v/v) Etbylii(8rbroma:8ratdoro-611dddibytifa:Hebenzaf56icytilohepta {,2- 568m ) i s

Txture s Eb??ﬁdéé“f ﬁy’%‘?’??%daﬁ‘%"aﬁbg’éﬁay‘h% HE] 9 PG r02 i eN"e
25[ err] C f ohygdrechlatie agiddor Bhowsgi Tha HE! and water is evaporated to obtam the
5 title compound, as a solid.

Step C.

1-(3-Bromo-8-chloro-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-b]pyridin-11-
yh)-N-({3-pyridinylmethyl)-3-piperidinecarboxamide

Br— 2/
=N N
- N
i L)\rH

OH

O

O AN

N
10

The compound from Example 10, Step B is dissolved in 12 mL of DMF and
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (DEC) (0.37 g
1.9 mmol), 1-hydroxybenzotriazole (HOBT) (0.36g), NMM (0.5 mL) and (0.216
g. 2.0 mmol) of 3-aminomethylpyridine are added and the reaction mixture is
15 stirred at ambient temperature. After 17 hours the reaction mixture is poured
into water and extracted with dichloromethane two times. The combined
extracts are dried over magnesium sulfate and the mixture filtered and
evaporated to obtain an oil. The oil is chromatographed on silica gel using
5% methanol/dichloromethane as the eluent to obtain 0.44 gm of the title
20 compound.
FABMS (MH+)=603
FPT {Cs0 = 0.21 uM

Step D. Separation of isomers
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10 with diywbloghfysgt hane and washed with 1 . ON sodi um hydroxide,
di chl oronet hane layer is dried over magnesiumsulfate, fil té’g’ﬁ.gjsyr{gs”3

evaporated to dryness. The product is chromatographed on a silica gel

colum (30X
col ﬁanof) dﬁtﬁefgargyggmg &%WQQWP?G%&I@C’I rce qtg]éépaméaqﬁtd f 260

h [ t
15 77% yi elplicd ﬁewfsﬁwzﬁébﬁ? &fgﬁjﬁggf “I"WPnab h!rehwak%m&n%%g@@ [err]M
8c (CDA [ er (P)6EMXYBdrny chirdl-fatumh: (abiyldse Hfs(3, mmétﬁgl nid tarbaniate) 2,
Eﬁl

5.5 0 Sl S s ot okt i Bttty
42.0, 2957/ CE)(th Eenmsylmmia 4-(5][(9 ag 3he elutingosalvente B0%CH.  38. 8 St ep C 1-[1

- (13- Brono- 8,§$Brgpan{a/ﬁé érg// %ﬁmhé Q]ﬁ'ﬁﬁ}rﬁihgﬂ% ahe. fBPfLBHgo%as

11-yl)-4- p| per| car
-37- 7(lsomer A) 1 43 (Isomer B), 11.57 lsomer C) and1

PCT/ US97/ 15?%rriéi’f D) minutes.
1-[1- (3-Brono- 8-chl oro- 6, 11-di hydr o- SHbenzo[ 5, 6] cycl ohepta [1, 2-b]

pyridin- 11-yl)-4-pi per| di nyl carbonyl]-4-[(N-tert -butoxycarbonylani no)
0, Y

5 9, Step
Trimet hyl si | yI [ socy
m xt ure
N N
N N
H
@/ o ] Q/“ o ]
\]/ N A \r N A
10 Isomer A fe) Isomer B (o)
FABMS(MH+)=526.8 FABMS(MH*)=526.8
FPT Inhibition = 6.1%@1.14uM FPT ICsp = 0.194uM
neGasie®es
N" TH N TH
N
Nﬁ H /N j H /N
Tl | 2l |
\r N A \r N A
lsomerC O Isomer D (o)
15 FABMS(MH+)=526.8 FABMS(MH+)=526.8
FPT IC59 = 0.179uM FPT ICs0 = 0.187uM

Procedure 2. Step A.
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Is stirred at 25[err] C under argon for 22h. Additional

trimet hyl swWwD\8/13@8yanat e (0.235m ) (5 equival ents) i s addedrarthsbireseos
stirring is continued for a total of 26.75h. The mixture is diluted with

di chl oronet hane and washed with 10 saturated aqueous sodi um bi car bonat e.
The di chl or onet hane end nied over mag ' Si Ut te, filtered and
evaporated to dryness. bd;%rlglﬂact S omal O raphgtl{f%'n a silica gel

col um (30X2.5cm using 3. 5% (10% conpfenty at edyanmoni um hydr oxi de in

met hanol ) - di chl or omeghany; t o g#%h \t it e 0 und (0.1502g; 75%yield),
FABMS: nlz 574.2 ( 4 266 [[err]M8c (CDC [err]) Tricyclic
CH err]: 30.4, 30.2 . 2, 130.6, 79.5 C 119.8,

140.7, 133.9, 136.2, 136.K* .7 Pi per| di ne [ N 5 .0, 28.9,
51.8 CH. 38.8 C 173.6 peri d| ne CHerr]: 419, 419, 7 29 6, 45.4
N-substituent CH 36.9 C. 159.2 - 38- WD 98/ 11098

PCT/ US97/ 15903 EXAMPLE 10. 1-(8-chloro-3-brono-5, 6-di hydro- HH- benzo[ 5, 6] -
cycl ohept a[ IFe atgghytiond oh Ni{tertibuboxyearbomd)nipedetid-acid (0.50 g, 2.41 mmol) in
pyri dyl met hyhafoRohe A 6 At ) i§ Hubied 3-EMMoMEtRyfpyridi® (627 mL, 2.65
mmol), 1-hydroxybenzotriazole monohydrate (HOBT) and 1,3-
5 dicyclohexylcarbodiimide (0.547 g, 2.65 mmol). The mixture is stirred at room
temperature for 16 hr and is then filtered. The solution is purified by flash

chromatography (SiO2, 2% methanol in CH2Clp) affording 0.67g of the

product.
Step B.
Oxy~OC(CHg)3
Y i
N N
e
0Z >N l\ 0% >N I\
H P H &
N N
10

A solution of the product of Example 10, Procedure 2, Step A, (0.04g, 0.125
mmol) in CHzClz (3 mL) is treated with trifluoroacetic acid (TFA) (0.5 mL) for 1
hr. The mixture is then evaporated to dryness in vacuo and azeotroped with
methanol (3 x 5mL portions).

15
Step C.
Br / \ Cl
*: s
N B~/ Y ca N
o
N
N N, ¢ 0% °N 1\
o | —_— H P
H > N
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Et hyl 11- ( 3w $¥Mioss Chl oro-6, 11 -di hydro-5H SUSITS
benzo[ 5, 6] cycl ohepta[ 1, 2-b] pyri din-11-yl) - 3- pi peri di necar boxyﬁ,(’zﬁe Sterr
3-Bronp-8, 11 -dichloro-6,11 -di hydro-5H benzo[ 5, 6] cycl ohept a[ 1, 2- b] pyri di ne

1015, 2.2 T el O, Sholn g B e 108 5L i
mml>/) alroe addégﬁgﬁ%% eL) %%%ﬁ%%&ﬂiﬁa%%ﬂ%ﬁﬁé@ ’oaﬁtﬂi(’é#fgyﬁ"@rﬁéf at ure
L ;) 2 hllgr gtr)rg { ﬁ : bam?:[smdlmqrmn,ampymmeqom g{m NMOI{ jra@digeg lsagﬂaéu,wi th
magnesi um su?&ﬁ%’\é@n&y ?%221%@% 3?‘%?&@&?@#@&% @\/2:1@ r’gfiegl%gﬁbt;l{% ﬁ°'é{ﬁ°8i | .
The oi |l i$ chisdmatedadghed fon16ihriand then avapogateddodiripesaitevagus. hEanes as
Lhe eluent ol b Purifed By Mash'thrbiriaSoraBRY 810, SARBMHANSH I EMLCEPP B

20 1 -(3-B ,

- di hyd§ o- 5rrfbrr§iﬁrzr@ifr!g B1Q4aceithe itie aomPBYRG i di n- 11-

>F/)|C)T; ffs Biﬁoig iggi Hfmﬁomd Mhe) COWMI3; d=1.4801.98/ (k. B819); 1.8-1.92 (m, 1H); 2.02-2.15

5 br oo 8- R Db 2 T4 2130 o BYeR.082.53 (5, 803 2682324, 2 3.16:3.3 (m,

g]N pKr 11 di nr{l)lll- _YIH);-33_4643f3'E® (i Bblr);a(B.BoTa@.Bat(m, (1H)94 @) (br ss,r2H); 4:33i(d, 1 H)54M5-0f
rocC or Q UL s . a al n

he L0 OF) o AT O I LS SV 2R i, 122938t 7.95 B

1- ( 3- Br onp- 8- &,H).6HY- 5454762 Iy 1 o) 5530z 6]5H)6 BAE&: (cbh 0Pl [8142 (] py 1 Hti h581-

yl)-N-(3-pyri (#,'ny}qﬂet hyl ) - 3- pi peri di necar boxam de [err]

EXAMPLE 11. 1-(3-bromo-8-chloro-6,11-dihydro-5H-benzo[5,6]cyclohepta
15  [1,2-b]pyridin-11-yl)-N-(3-pyridiny!)-3-piperidinecarboxamide

Br\{m cl
=N

N
Q\(k}\@
O

1-(3-Bromo-8-chloro-6,11-dihydro-5H-benzo[5,6)cycloheptaf1,2-b]pyridin-11-
yl)-3-piperidinecarboxylate (0.12 gm, 0.27 mmol) from Example 10, Procedure
1, Step B, is dissolved in 4 ml of DMF. 1-(3-Dimethylaminopropyl)-3-ethyl
20 carbodiimide hydrochloride (DEC), (79 mg, 0.41 mmol), 1-
hydroxybenzotriazole (HOBT) (55 mg, 0.41 mmol), N-methy!l morphotine
(NMM) (0.28 ml, 2.7 mmol), and 3-amino pyridine (0.05 gm) are added and
the reaction mixture is stirred for 18 hours. The reaction mixture is poured into
water and extracted with ethyl acetate three times. The combined extracts are
25 dried over magnesium sulfate, filtered and chromatographed on silica gel to
obtain 42 mg of title compound. FABMS (MH+)=512.8
FPT IC5p = 0.065 uM

EXAMPLE 12. 1-(3-Bromo-8-chloro-6,11-dihydro-5H-
30 benzo[5,6]cyclohepta[1,2-blpyridin-11-yl)}-N-(4-pyridinylmethy!)-28-
piperidinecarboxamide- Isomer A1 amide

<43 -



10 The conpound from Exanple 10, Step B is dissolved in 12 nL of DVF and

1- ( 3- di neblyghiggsg nopr opyl ) - 3- et hyl car bodi i m de hydrochl ori g¢erishfise6d. 37 ¢
1.9 mmol ), 1-hydroxybenzotriazole (HOBT) (0.36g), NW (0.5 nL) and (0. 216
g, 2.0 mmol ) of 3-am nonethyl pyridine are added and the reaction m xture is
15 stirred at anbient tenperature. After 17 hours the reaction mxture is
poured into water and extracted wi {/—-d chl oronet hane two tinmes. The

conbi ned extracts are dri[g'd oypr~yagnesN4m sulélate and the mxture filtered
and evaporated to obtain anyfl. \he oi Chromat ogr aphed on silica gel
usi ng 5% net hanol / di chl or omet\aanesatiAe ent tor|btain 0.44 gmof the

title 20 conpound. FABVS (M+) 3603 FPT C5¢y = 0] err] M Step D.
Separation of Isonmers -40 - WO 98! pO8 N
PCT/ US97/ 15903 The conpound of Exa Oy ProCedure 1, Step C, is

Separated into its four optical i d by HPLC chromat ography with a
Chiral pak AD anal ytical (0.46cnmX25c ival colum (anyl ose

Subst r ot e SBPdbtnb e PEPORTC AT by RGP PyBfadhidte. o 01! b no P vani o)

using as the eluting sdjveprt, 20% i sopropanl ol /Hexdhes/. 02% di et hyl am ne at
inl/ m nute, the four 1'-0 ndsO®f ute at 10.27 4N r @Ft 11.43 (lsoner B),

11.57 (Isomer C) and somer-D)..mngtes| [edrTif10 | somer A
| soner B O .HCl

5
L-Pipecolinic acid (0.9g, 6.97 mmol) is dissolved in 40 mL of absolute EtOH.
HCI gas Is bubbled for ~1 minute. The reaction mixture is refluxed for 20 min,
cooled and the solvents removed by rotary evaporation to give 1.34g of the
title compound, a wax that is used without further purification.
10
Step A2. D-Pipecolinic Acid Ethyl Ester Hydrochloride.

H H H H
N. &

NS _OH S OEt
7 — U7
o O .Ha

Using essentially the same conditions as described in Example 12, Step A1,
15  but replacing L-Pipecolinic acid with D-Pipecolinic acid, the title compound is
obtained.

Step B.



FABNS( MH+) =526. 8 FABMS( MH+) =526. 8 FPT Inhibition = 6.1% @

1.14[err] MWO 981898 | C50 = 0. 194[err]M[err] Isonmer C PCT/USI7115903

| somer D 15 FABVS( MH+) 526. 8 FABMS( M) =526. 8 FPT | C50
= 0.179[err] M FPT 1C50 = 0.187[err] M Procedure 2. Step A
-41 - WO 98/ 11098

(0.50 g, 2.41 mmol) in dichloronethane (10 ni)
3- (am nonet hyl ) pyridine (0.27 n, 2.65 muol),
nonohydrate (HOBT) and 1,3- 5 di cycl ohexyl car bodi i 0.547 g, 2.65
mol ). The m xture is stirred at roomtenperature fomN16phr g I's then
filtered. The solution is purified by flash chromatgra @lglerr], 2%
met hanol in CHerr]dJ[err] rding 0.67g of the jproductll. Step B. [err]
10 A sol ution of e _pFOuiy EXagqpl )10, Procedur er A, (0. 04q,
0.125 mml) in CHerr{d [« Is treated with tﬂsc&rhano’rlomtlc acid

(TFA) (0.5 nm) for 1 M |s‘t'T|_—_—H'5en eV orated to dryness in vacuo
and azeotroped with net '

Isomer B1 ester

3-Bromo-8,11-dichloro-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-b]pyridine
(1.10 g, 3.00 mmol) and L-pipecolinic acid ethyl ester hydrochloride from
Example 12, Step A1 (1.34 g, 6.98 mmol), triethylamine (2.91 ulL, 21 mmol)
5 are dissolved in dry CH2Clz2 (20ml) and the mixture is stirred at 25°C under

nitrogen for 72h. The reaction mixture is washed with saturated NaHCOs3,
Ho0, brine and then filtered through Na2S0O4 and evaporated to dryness. The
product is chromatographed on a silica gel column using 1% ethyl acetate-
dichloromethane as the eluant to separate the two separable diastereomeric

10 isomers (i.e. Isomers A1 ester and B1 ester), the less polar being referred to
as Isomer A1 ester and the more polar isomer being referred to as Isomer B1
ester. FABMS MH* = 464.

Step C.
o LD
N OEt —— > N
JY o
15 Isomer Al ester Isomer Al acid
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[err] -42 - WD 98/ 11098 _
PCT/ US97/ Me08&1ibbe residue from Exanple 10, Procedure 2, Stgp.Boahaye is
then dissolved in CHerr]CN (1 nL) and a sol ution of

3- brono- 8, 11-di chl oro- 6, 11-di hydro-5H benzo[ 5, 6] cycl ohept a[ 1, 2- b] pyndi ne

(0.07 g, 0 Bsomed Aiestéitren Exahple fidsidp B be dd’hﬁmol) is dissolved in 6

ﬁegt gd at 4%??@%8?5‘% h?lng'ﬁa{ ?Nﬁln'@" 31176 %@#ﬁnj u"lelﬁga%uo The

resi due i s pixture isihesatet! ars bil batmaaeom &prhyOhi Siodled ahd 138milebhaNoHCH s

CH[err]CI[e t 0, 300 Vhz)

2 Seaty fHér) a@éé@! anf@}spg%l%% iv‘énﬁ{@% {;\%gie%\g

2.16- 2. ﬁYaR‘H)a '02 @%@S@H&ngm eza ipused mtheppxt mactos V\ﬂtr(cmt 10 1
H); 3.46- 3 fiftHenputiflcation.70-3. 82 (m 1H); 4.32 (br. s, 2H); 4.39 (d, 1H);
4.45- 4.52 (m 1H); 6.93 (br. s, 0.5 H); 7.06-7.17 (m 3H); 7.22-7.28 (m
1H); 7.35 (br. s, 0.5H); 7.45-7.52 (m1H); 7.53 (d, 0.5H); 8.38 (d, 0.5H);
8.49 (br. sStef D.1.58 (m 1H). EXAMPLE 11.

1- (3- brono- 8-chl oro-6 c di hydro 5H benzo[5 6] cycl ohepta 15

[ 1, 2- b] pyri 'p-l

1- ( 3- Brono- 8-ch oro\ v o , }2-b] pyridin-11-
yl ) - 3- pi peri di nagar b0 ane _L9. 12 gm 0 L re Procedure
1, Step B, is di sshI ved ingZd ml of DWF. 1-TB-Di - 3- et hyl
20 carbod| i m de hydr ridOYDEC), (79 ng, Q

hydr oxybenzot ri azol e 55 ng—8—4t>»mol ), p I ne (NWM
(0.29 m, 2.7 mol), 3-am no pyridine (0. ; added and the
reaction mxture is stirred for 18 hours. The re& ' m xture i s poured

into Isomer Al acid Isomer Al amide

10  Isomer A1 acid from Example 12, Step C ( from 0.26g, 0.6 mmol of Isomer A
ester) is dissolved in 3 mL of DMF and NMM (184 uL, 1.6 mmol), 4-
(aminomethyl)pyridine (74 uL, 0.078g, 0.73 mmol), HOBT(0.098 g, 0.72
mmol), DEC(0.139g, 0.72 mmol) are then added. The reaction mixture is
stirred at room temperature for 16h. DMF is removed by rotary evaporation

15 and the resulting crude mixture is partitioned between EtOAc-NaHCO3. The
organic phase is washed with H20, brine and filtered though NaxSO4 to give
crude product that is purified by flash chromatography eluting with 3% (10%
NH40H-CH30H)-CH2Cl> solvent system to obtain the title compound, a white
solid FAB-MS MH*+ = 527

20  FPT Inhibition = 18% @ 1.1 uM

Example 13. 1-(3-Bromo-8-chloro-6,11-dihydro-5H-benzo[5,6]cyciohepta[1,2-
blpyridin-11-yl)-N-(4-pyridinylmethyl)-2S-piperidinecarboxamide - Isomer B1

amide
LD
H H
CJL’(N\/@
O
25 Isomer B1 amide
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wat er andgﬁﬁ%ﬁ ed with ethyl acetate three tinmes. The conbined extracts
Sver magnesi um sulfate, filtered and chr omat BgFESHASSN
to obtain 42 rrg of title corrpound FABMS (M) =512.8 FPT | C50

are 25

silica gel
0.065 [err]
benzo[ 5, 6] c

F§ﬁ§§ #%ﬁ}rﬁé{%’*ﬁ%\% %{13 ‘%ﬁ’ﬁ"&P% %mp;agsester

pi peri di necmmcﬁmmp 12 sSIeprBAs useddostead df Isomek\®13atdr] tastitle

PCT/ US97/ 1598 glis +PL olinic Acid Ethyl Ester Hydrochl ori de.
[err] 5 L-Pi géﬁ‘i §Bf‘£ g-[ g@g

absol ute Et

refl uxeg for 20 m n,

to give 1.
purificati

Step Al, 15

title conp

10

15

nic aC| 7 mol) is dissolved in 40 nlL of

T Injbitigas=129 % BI dMor ~1 minute. The reaction mxture is
cool ed and the solvents rempved by rotary evaporation

t t th d furth
e 15, S uSERRASE o Baliidd 2t et B b e
[err] Usi ngpipesdliric alcid ethyd esterchycrochlbrideds asedempladlaedf Lpifecotinicadial

et bato By BRodHiohad S8l Nigh ) hableribrerd diecethaet: 21 0. e

B~/ OO Ci B~/ ‘O Ci

Isomer A2 amide Isomer B2 amide
MH*+ = 527 MH+ = 527
FPT Inhibition =0% @ 1.1 uM FPT Inhibition = 13% @ 1.1uM

Example 15. Using the method of Examples 12-14, except that in Example
12, Step D, 3-(aminomethyl)pyridine is used in place of
4-(aminomethyl)pyridine, the following four diasteriomers are prepared.

Br—¢# OO Cl Br—~7 ’O Cl
\N N ~ N

hw ) H A
ENJL(N g [N)Ln’ A
0 o
Isomer C1 amide Isomer D1 amide
MH+ = 527 MH+ = 527
melting point (m.p.) = 198.5-199°C m.p. = 180.8-181.5°C
FPT ICs0 = 0.3 uM FPT ICs0 = 0.16 uM
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[err] | sonewoBk/1ees8er
3- Brono- 8, 11-di chl oro- 6, 11-di hydr o- 5H benzo[ 5, 6] cycl ohepta[ 1 Pth,)'fS”’ls I ne
(1.10 g, 3.00 nmmol) and L-pipecolinic acid ethyl ester hydrochloride from

Exampl e 12, Step Al( 6.98 mml ), triethylampe (2.91 [err]L, 21
nmmol) 5 arep R CHkﬁrr]CI ‘ heﬂlxturels
stlrred at 25[err\ C uyy opgen for ' re i s washed

1O brne ang ts d thr ongh Na2504

e
and evaporated to d e prodyft ®p chr on a ca gel
nt Io s¢par at e
e and Bl

columm using 1 % et hyl zN:et_. ,gdi chi or gjret hane as hQ. el
ter and t he nore

the two separabl e di agfer mers (i. ¢
ester), the | ess polar| beipglireferred to as Iso
pol ar i soner being refée d @ as Isomer Bl ester: BMB MH+ = 464. Step C.

[err] 15 | SqQEGher L afiidet! I 1 acid -45 -
Wo 98/ 11098 erca smek}??%@é@/ 15903

| soner Al ester fr 12 StepB(O +‘05 di ssolved in 6

m. of et hanolt'%fg'ng‘ t t @I\{blag mﬁ% % gg&i’)“ e reaction

mxture i s hd: ’8 {°h oft r]Cf Ir@b o5 €% €038 BMn. of 1

N HCl is then added to adj ust the pHto ~ 4.5. Solvents are then renoved by

5 evapor abi orexamplehts.r t43/10-Dipromod8-chitord-6,4 1+dikydiorSHhe next reaction

wi t hout benzo[5,6]cyclohepta[1,2-b]pyridin-11-yl)-N-(3-pyridinyimethyl)-3-
piperidinecarboxamide

Br /\ Cl
=N
N. Br
&KH
N
(o)
“
U N

Using the method of Example 10, Procedure 1, except that the compound
10  3,10-dibromo-8,11-dichloro-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-

blpyridine is substituted for 3-bromo-8,11-dichioro-6,11-dihydro-5H-

benzo[5,6]cycioheptal1,2-b]pyridine, the title compound is obtained. FABMS

MH+=605.7

FPT IC5p = 0.027uM

15 EXAMPLE 17 1-(3,10-Dibromo-8-chloro-6,11-dihydro-5H-
benzo[5,6]cyclohepta[1,2-blpyridin-11-yl)-N-(3-pyridinylmethyl)-3-
piperidinecarboxamide

Using the method of Example 10, Procedure 1, except that the compound
20 3,10-dibromo-8,11-dichloro-6,11-dihydro-5H-benzo[5,6]cyciohepta[1,2-

blpyridine is substituted for 3-bromo-8,11-dichloro-6,11-dihydro-5H-

benzo[5,6]cyclohepta[1,2-b)pyridine and optically pure ethylnipecotate is

-48 -



further purification. Step D. [err] Isoner Al acid | somer Al
am de 10 WORASHI0981 acid from Exanple 12, Step C (from 0. 26 RCTUDTHSAOB of

| somer A ester) is dissolved in 3 nL of DM and NW (184 [err]L, 1.6 muol),
4- (am nonet hyl)pyridine (74 [err]L, 0.078g, 0.73 nmol ), HOBT(O0.098 0.72
mol ), DEC( ®'S 9§1e atlezzommqndal.smtﬁmdaogeﬁca!wrpeeébylmﬂ?cm gsag b é
stirred at mnepatRPOMALtarafi®acidticcorithgits (Rebl Teay. [ChinntFargggse@sae).at i on
15 and the resulting crude m xture is partltloned bet ween

Et OAc- NaHCO err]. The organic phase is washed with H20, brine and filtered
t hough Na2 S(praragbn of the desydting twb istraers by HRPLG icbnbmgtorgrapny is

h

ol vont 2y o Bt 0 & ChilaP tobicye 86 artdinica) 76 bChpcBdnidri LT o
20 FPT |nh|qalwmorusangsl%‘7@laomopanoyhmmw 82%gdiethylamine at 1mL/minute.

1- (3- Br ono- S o [pr%més*aférémt%&é}ws%?séw C&?M&fﬂ(ls”om@ﬂayrl din-11

-yI )-N-(4- pyr| di ngll ne 2S- pi peridi neca boxam e - Isoner Bl amde [err]
| soner B 1 am de -46 - WD 98/ 11098
PCT/ US97/ 15903 Usi ng thod of Exanple 1 eps C and D, except that

| soner Bl esBe
ester, the titl
[err] M

Cbt epr B, pf | soner Al
‘ ition = 21% @1.1

N Br Br
/' N\ VAR
H N
* H . H H
N —_ N —

0 o)
Isomer A Isomer B

10 MH+=8605.7 MH* = 605.7

FPT ICs0 < 0.0098 pM FPT Inhibition = 3.4% at 0.1 uM

EXAMPLE 18. 1-(3-Bromo-8-chloro-6,11-dihydro-5H-
benzo[5,6]cyclohepta[1,2-b]pyridin-11-yl)-N-(3-pyridinylmethyl}-3-
piperidineacetamide

Br— /7 \ Ci
=N
N
S\
0]
7
x N
15
Using the method of Example 10, Procedure 1, except that
3-ethylpiperidineacetate is substituted for ethyinipecotate, the title compound
is obtained. FABMS(MH*) = 541.0
FPT Inhibition =9% @ 1.1 uM
20
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5 Exanple 14. Using the nethod of Exanples 12 and 13, except that D

pi pecol i ni cyasbgh@édy! ester hydrochloride is used in place of

L- pi pecolinic acid ethyl ester hydrochloride, the follow ng tRdUS97/15%03

di asteriomers are obtained: [err] Isonmer A2 am de | somer
B2 ami de 10 %g 24l 1.(a. .a. i i ey, MH = 527 FPT

I nhibition = %00 T‘% 1[ge'r‘,r ﬁ/Promo 8 cl:nlt?ro qIH'q”%qulsﬁ on = 13% @1. 1[err] M
Exanpl e 15. Rengplbicyqloheptabt. 2eanridiast 1-y1)iM-(Spyeidiny-8at i n Exanpl e 12,
Step D, 3-(anpipendinsdodiamidk ne is used in place of

4- (am nonet hyl ) pyridine, the follow ng four diasterioners are prepared.

[err] 15 | somgy, Clsaq | | somer D1 am de M+ =
527 ting point (mp.) =
198.5-199[err] C mp. = JC FPT 1C50 = 0.3 [err]M

FPT 1C50 = 0.16 [err]M- 47 -

PCT/ US97/ 15903 [err] Isoner C2 amde N | sonmer D2 am de M+ = 527
M+ = 527 mp. = 168.2-168. 4C mp. = 205.5-206.4[err] C FPT
Inhibition = 11% @0.38 [err]M FPT | [tion =

(Ep% @0.38 [err]M5
Exanpl e 16. 1-(3, 10- Di br onp- 8-chl oro- 6;-11- N

benzo[ 5, 6] cycl ohepta[ 1, 2-b] pyridin-11-yl)- I\I-(30pyri i ny)' nmet hyl ) - 3-
pi peri di necar boxam de

5 Using the method of Example 10, Procedure 1, except that
3-ethylpiperidineacetate is substituted for ethyinipecotate, and Example 11,
except that nicotinic acid is substituted for 3-pyridylacetic acid, the title
compound is obtained. FABMS(MH*)= 526.9
FPT Inhibition = 15% @ 1.1 uM

10
EXAMPLE 20.

Br~/ \ Cl B~/ \ Ccl
=N =N
N N
9 9
0% “oH o ﬁ/\C
N\CHa

1-(3-Bromo-8-chloro-6,11-dihydro-5H-benzo[5,6]cyclohepta]1,2-b] pyridin-11-
yl)-4-piperidinecarboxylate (1 equivalent) (prepared as described in

15  Preparative Example 2 ) is reacted with 1-N-methyl-4-(aminomethyl)-
piperidine (1.3 equivalents) (prepared by reductive formylation of 4-
ethoxycarbonylaminomethylpyridine, followed by hydrolysis of the protecting
group under standard conditions) under similar conditions to those described
in Preparative Example 2, below, to give the title compound.

20
EXAMPLE 21
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[err] Using the nethod of Exanple 10, Procedure 1, except that the conpound
10 3,1 0-diVBP 88088 11_di chl or o- 6, 11- di hydr o- 5H benzo[ 5, 6] cyc PERAISIU[5D-

b] pyridine is substituted for 3-bronp-8,1 1-dichloro-6, 11-di hydro-5H
benzo[ 5, 6] cycl ohepta[ 1, 2-b] pyridine, the title conpound is obtained. FABMS

M+=605. 7 FPT |1 C50 M 15 EXANPLE 17

1- (3, 10- Di br &ws S, bydr o- cl

benzo[ 5, 6] cycl ohgpt a[ din-11- yI ) - : 2t hyl ) - 3-

pi peri di necar boxafs S be’ met hod of =N({; edure 1, except

t hat the conpound 20

3, 10-di brono-8, 11-dic : 6, 11-di hydr o- 5H benzgl5i~q] cycl ohept a[ 1, 2-

b] pyridine is substityted for 3=hrom-84,1 1 -dijchlofo-6,11-di hydro-5H
benzo[ 5, 6] cycl ohept a] -4 pyridine and optical \y pwe ethylnipecotate is -
48 - WD 98/ 11098

PCT/ US97/ 15903 used, thgl title cogpound is obtaingd. tically pure

et hyl ni pecotate can b®“pr L-tartari co#ci o
Trav. Chim P. 899, 1951). n of the resultithg two isdnersjiby HPLC
chromat ography is 5 perforned iral Technl ogies A Ny i N

(0.46cmX25cm chiral columm using 10% i sopropanol / hexanes/ 0. 02% Hz
di ethylam ne at 1nmi/m nute. The two conpounds are eluted at 14.85 (I sorrer

'i% a”ﬁﬂﬁd' 7 ggé%h@h SHIBHE-8511 éﬁ&dl’u-sipﬁﬁﬂzﬁsbgquoheptaﬁ 2-b] pyndm 59mer B
yl)-N-(4-piperidinylmethyl)-4-piperidinecarboxamide {1 equivalent) (prepared
5 as described in Example 8, Procedures 1 or 2, Step B above) is reacted with
2-bromoacetamide (1.1 equivalents) and sodium carbonate in anhydrous
DMF at 25°C to give the titie compound.

EXAMPLE 22

Br\@/cu Brm cl

T

10 0
1-(3-Bromo-8-chloro-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-b) pyridin-11-
yl)-N-(4-piperidinylmethyl)-4-piperidinecarboxamide (1 equivalent) (prepared
as described in Example 8, Procedures 1 or 2, Step B above) is reacted with
an excess of acetic anhydride in methanol at 25°C for 24h to give the title

15 compound.

CHj

EXAMPLE 23
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FPT 1C50 < 0.0099 [err]M FPT Inhibition = 3.4%at 0.1 [err]M
EXAVPLE 18.wé 984 fheBr ono- 8- chl or o- 6, 11- di hydr o- 5H

benzo[ 5, 6] cycl ohept a[ 1, 2- b] pyri di n- 11-yl ) - N- ( 3- pyri di nyl net hyfyVE715%03

pi peri di neacetam de [err] 15 Using the nethod of Exanple 10, Procedure 1,
except that 3-ethyl pi peridi neacetate is substituted for ethyl ni pecotate,

the title conéooun is /obt aNnedy FABMS(VHY) = ; nhibition = 9% @
1.1[err] M 20 =~ Br

PCT/ US97/ 15903 E ! Br onp- 8-chhoro 0- 5H
benzo[ 5, 6] cycl oheptH : ; [ 5T di By
pi peri di neacetam de [erm 5 Using the method of yExanple 10, Procedure 1,
except that 3-ethyl pi géri Myneacetate is substitute or et hyl ni pecot at e,

and Exampl e 11, except] thal ni cet+rc—aded is spbstifuted for

3-pyridyl acetic acid, itle conpound is obt e . FABVMB( M) = 526.9 FPT
Inhibition = 15% @1.1 [jerr]M 10 EXAMPLE 20. [err]

1- (3-Bronp-8-chl oro-6 i 0- benzo[ 5, 6] cy heptal 1,2-b] pyridin-11-
o N o] N
H H
NH N
\I(\C,
0

Br/ \ Ci

S

N

9] N
H
/\O
\“/\ N(CHa)2

o)
1-(3-Bromo-8-chloro-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-b] pyridin-11-
y1)-N-(4-piperidinylmethyl)-4-piperidinecarboxamide (1 equivalent) (prepared

S as described in Example 8, Procedures 1 or 2, Step B above) is reacted with
chloroacety! chloride (1.1 equivalents) and triethylamine (2 equivalents) in
dichloromethane to give the intermediate chloroacetate. The latter is reacted
with an excess of dimethylamine in the presence of sodium carbonate in DMF
at 25°C to give the title compound.

10
EXAMPLE 24
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yl)-4-pi peridinecarboxylate (1 equivalent) (prepared as described in 15
Preparative VEQEMBI8 2 ) is reacted with 1-N et hyl - 4- (ani none®R¥(US?7/15903

pi peridine (1.3 equivalents) (prepared by reductive fornylation of 4-

et hoxycar bonyl am nonet hyl pyri di ne, followed by hydrolysis of the protecting
group under standard c \ons) under sim]ar N tigns to those
described in MBre N+ @ conpound. 20
EXAMPLE 21 - 50 -
PCT/ USQ7/ 15903 [ ervky
-(3-Bromo-8-chl oro-6, 11-
yl)-N-(4-pi peridinyl neth
(prepared 5 as descrifed i
reacted with 2-bronpacetan

\
gt hydr o- 5H benzol 5, 6Tcycl ohepta[ 1, 2-b] pyridin-11-
s 4- pi peridi necar boxgat e, (1 equi val ent)
or 2, Step B above) is

yl)-N-(4-piperidinyl rrel NZ- pi
(prepared as described in BRanpl
reacted with an excess of acetic

to give the title 15 conpound. EXAMPLE 23 - 51 -
O

1-(3-Bromo-8-chloro-6,11-dihydro-5H-benzol5,6]cycloheptal1,2-b] pyridin-11-
y1)-N-{4-piperidinylmethyl)-4-piperidinecarboxamide (1 equivalent) (prepared
as described in Example 8, Procedures 1 or 2, Step B above) is reacted with

5 ethylchloroformate (1.1 equivalents) in anhydrous dichloromethane at 25°C
for 24h to give the title compound.

EXAMPLE 25
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WO 98/ 11098 PCT/ US97/ 15903 [err]
1- (3- Brono- 8- chl oro- 6, 11- di hydr o- 5H benzo[ 5, 6] cycl ohepta[ 1, 2-b] pyridin-11-
yl)-N(4-piperidinyl methyl)-4-piperidinecarboxam de (1 eqU| val ent)
(prepared WORUB scripbed in Exanple 8, Procedures 1 or PBCT/ESS above)
is reacted with chloroacetyl chloride (1.1 equivalents) and triet hyl am ne
(2 equivalents) in dichloronmethane to give the internmediate chloroacetate.
The latter is reacted an_excess of ( mnpe in the presence of

sodi um car bon@it-e eGinpound. 10 EXAMPLE
24 - 52 - WO

yI ) - N—(4 pi per| di nyI : - 4- pi per| di necar | xl\Fa de (1 eqw vaI ent)

[ i i n Exanpl-e—8+~—Prmeedyres or 2, Step B above) is
groformate (1.1 equi ents) in anhydrous
di chl oronet hane at 25[erjr]C for 24h to give tHe title conpound. EXAMPLE 25

- 53 -
A0 RQ
NHBOC
. e
Bre \ ci
SUe

1-{3-Bromo-8-chloro-6,11-dihydro-5H-benzol5,6]cycloheptal1,2-b] pyridin-11-
yl)-N-{4-piperidinyimethyl}-4-piperidinecarboxamide (1 equivalent) (prepared
as described in Example 8, Procedures 1 or 2, Step B above) is reacted with
5 N-{tert -butoxycarbonyl)glycine (1.3 equivalents), DEC.HCI {1.3 equivalents),
HOBT (1.3 equivalents) and N-methylimorpholine (1.3 equivalents) in
anhydrous DMF at 25°C for 24h to give the N-BOC intermediate. The latter is
dissolved in methano! and reacted with 10% concentrated sulfuric acid in

dioxane at 25°C for 2h to give after basification and chromatography on silica
10 gel, the title compound.

EXAMPLE 265
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WD 98/ 11098V0 98111098 PCT/ US3¢&rARiflisebs! I ]
1- (3- Brono- 8- chl oro- 6, 11- di hydr o- 5H benzo[ 5, 6] cycl ohepta[ 1, 2-b] pyridin-11-

yl') - N-(4-pi peridinyl methyl)-4-piperidi necar boxani de (1 equival ent)
or 2, Step B above) is

(prepared as descri bed : arrpl e 8, Pr ocedure

reacted with & S \ arlg? g @ QUi ngent s), DEC. HCr
(1.3 equival ent s}, X ; val ent s line (1.3

equi val ents) in aak al/f 25C for \ S0 ¢

is drssolved in meMhano§ antfreacted with 10%

Ng_in dioxane at 25[errdMG for 2h to give after
t ogrjaphy on silica_10 (gel,}the title conpound.
—-—___>

internedi ate. The |
concentrated sul furic
basification and chro
EXAMPLE 26 -54 -
PCT/ US97/ 15903 [err] 1

-(3-Bronp-8-chloro-6, 11-

yl')-N-(4-piperidinyl
Y

i hydro- 5H benzo[ 5, 6] cyc| ohepta[1 , 2-b] pyridin-11-
Bx di necar bo al ent)

(prepared as describ in anple 8, Procedurés 1 @r 2,] Steg B above) in 5
di chl oronet hane is reacted w t h\Qhe cyanate (2 equiv Re

di i sopropyl ethylamne at 25[err]Ctor 15 mnutes to give The tftle
conpound. EXAMPLE 27 [err] 10 1 -(3-Bronp-8-chloro-6,1 1 o

- di hydr o- 5H benzo[ 5, 6] cycl ohepta[ 1, 2-b] pyridin-11-
yl')-N-(4-piperidinyl met hyl)-4-piperidi necarboxam de (1 al ent)
(prepared as described in Exanple 8, Procedures 1 or 2, #p B above) and
1-(3-Bromo-8-chloro-6,11-dihydro-56H-benzo[5,6]cycioheptal1,2-b] pyridin-11-
yl)-N-(4-piperidinylmethyl)-4-piperidinecarboxamide (1 equivalent) (prepared
as described in Example 8, Procedures 1 or 2, Step B above) in
5 dichloromethane is reacted with phenyl cyanate (2 equivalents) and

diisopropylethylamine at 25°C for 15 minutes to give the title compound.

EXAMPLE 27

YNCN
©’ °
10 1-(3-Bromo-8-chioro-6,11-dihydro-5H-benzo[5,6]cycloheptal1,2-b] pyridin-11-
yl)-N-(4-piperidinylmethyl)-4-piperidinecarboxamide (1 equivalent) (prepared
as described in Example 8, Procedures 1 or 2, Step B above) and

diphenylcyanocarbonimidate (1.2 equivalents) are dissolved in 2-propanol
and the mixture is heated at 80°C for 24h to give the title compound.

-55-



di phenyl cyanocar boni m date (1.2 equival ents) are dissolved in 2-propanol
and t he m YMQ9841098 heated at 80[err]C for 24h to give the tiPCrassgursgound. -
55 - WD 98/ 11098

PCT/ US97/ 15903 EXAMPLE 28 [err]

1- (3- Bronmp- 8-chl oro-6, 11-di hydr o- 5H benzo[ 5, 6] cycl ohepta[ 1, 2-b] pyridin-11-
5 yl)-N (4-pxpsspicE pgl net hyl ) - 4- pi peri di necar boxam de (1 equival ent)
(prepared as described, in Exanple 8, Procedureg or 2 Step B above) and

dlphenylsulfannyl R (1 2 eqU|v. as described in:
M Haake andB s re dissolved in
2-propanol and the m eat ed at h to give the title

PCT/ US97/ 15903 The phen yimdate (1 equi vaI entN_ (prepared as described in
Exanpl e 26 above) is gfssd ved in anhydrous THF. 60% sodi um hydri de

di spersion in oil 4 efuiva ents)—rs—a'd'd'EPan the]m xture is stirred at
25[err] C for 2h. The (#lre is diluted with a or onet hane and washed
with 1 N sodium hydroxide. 5 Chromatography onjsilica gel affords the

title conpound. EXAIVP([J_ o ”
NH NYNSOZNHZ
o8

Iz

1-(3-Bromo-8-chloro-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-b] pyridin-11-
5  yl)-N-(4-piperidinylmethyl)-4-piperidinecarboxamide (1 equivalent) (prepared
as described in Example 8, Procedures 1 or 2, Step B above) and
diphenylsulfamoylcarbonimidate (1.2 equivalents) [prepared as described in:
M. Haake and B. Schummelfeder, Synthesis, 753-758 (1991)] are dissolved in
2-propanol and the mixture is heated at 80°C for 24h to give the title
10 compound.

EXAMPLE 29
Br— \ B~/ { cl
=N =N



[err] The_phenoxyi m date (1 equivalent) (prepared as described in Exanple
26 10 ab¥RI¥N% i ssol ved i n concentrated ammoni um hydr oxi BETASN/E#bni um
chloride (1 equivalent) is added. The m xture is heated in a seal ed tube at

pCT Usb7/ 15508 ARENBRYiTEate. £ SAUBRARIL JPiaPaiRd 6 e3Gibed 8 RPMBPRRY ed as
ﬂegcri bgd | abdve)ipldissblved iy ahhydrotissRdFY AB0% soalhurartydrideddispersion in ?i'[tl
Comound. £ SOUVBITAE) I Sade ahbhe tyRbue 3o Sllredt o 25-C3tr 2, T fukilielh ) ©
(prepar edha;lllue_dcgwlﬂ'bdéﬂ;l@qfoﬁng ? wa_shegitmth gﬂstzdl;E?hyﬁffgﬁecentz El ﬁt ted
amoni ugl ny, f\%‘h fogid hy 6n i gbg Hd_ilgigtﬁestt% pdind.olerr or 0

give the title conpoun 98/ 11098
PCT/ US97/ 15903 [err] The phenoxyim date (1 equival ent) (prepared as

descri bed ipxXEMPPRESR6

Bf/\ C'Br/\ of

N o N
H H
NYNH NYNH
o) NHo

The phenoxyimidate (1 equivalent) (prepared as described in Example 26

10 above) is dissolved in concentrated ammonium hydroxide and ammonium
chloride (1 equivalent) is added. The mixture is heated in a sealed tube at
90°C to give the title compound.

EXAMPLE 31

-57-



above) is dissolved in nethanol. An aqueous solution of methoxylam ne (1
equi val ent wd gigewer ed by di ssol vi ng net hoxyl am ne hydrochl Ori'cdﬁuﬁ%

equi valent) in 50% (W v) sodium hydroxide (1 equivalent)] is add 8 t he
m xture is stirred at 25[err]C to give the title conpound. EXAMPLE 34 Usi ng
the nethod of Exanple A4—-gxcept that 3,10-di bro 0 11-dichloro-6,11- 10

di hydr o- 5H e 3" b] tuted for 3-brono-
8,11 -dichl oro-T fenzo[ 5,6 afclo i dine, the
followi ng two co A0 pifai ned: [err{_|

| soner D3 am de 5 15 FPT IC50 =
0.3 [err]M N FPT 1 C50 = 0.0.0042 [enr]MEXAI\/PLE 35 -59- WO
98/ 11098 PCT/ US97/ 15903 [err]

1- ( 3- Br ono- 8- chl or o- i hydr o=S+erzZ®F5, 6] clycl oHept a[ 1, 2-b] pyri din-11-
yl)-N-(4-piperidinyl ne | ) - 4- pi peri di necar boxamn (1 equival ent)
(prepared as described |n Exanple 8, Procedures 1l]Jor 2, Step B above) and
sul fam de 5 (10 eqt& dded to wat
stirred under reflux at 1 r 43h to ng/e t

EXAMPLE 36 [err] 10 _ Sc N%]?BCN

o
The N-cyanophenoxyimidate (1 equivalent) (prepared as described in

Example 27 above) is dissolved in concentrated ammonium hydroxide and
the mixture is stirred at 25°C for 24h to give the title compound.

EXAMPLE 32

N
H
/b NSOZNH, /\QYNSOM

The N-sulfamoylphenoxyimidate (1 equivalent) (prepared as described in
Example 28 above) is dissolved in concentrated ammonium hydroxide and
10  the mixture is stirred at 25°C for 24h to give the title compound.

EXAMPLE 33
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yl)-N-(4-piperidinyl met hyl)-4-pi peridi necarboxam de (1 equival ent
(pr epar ed ‘389§’é§’(?$i bed in Exanple 8, Procedures 1 or 2, St er?cé’"ﬁ%(}é%”i n
di chl oronet hane is reacted with dinethylsul fanoyl chloride (1.1

equi valents) 15 in the presence of triethylamne (2 equivalents) at from

O[err]Cto 25[err]C he title conpound 37 -60 - WO

98/ 11098 Br Ci Br~” 9€J 15903 [err]

1- ( 3- Br onp- 8- chior o-¥ §0- 5H benzo|5, 6] 1,2-b] pyridin-11-
yl)-N-(4-piperi afs : =i peri di necars ui val ent)

R
n Exanpl e 8, Procedures
w t h nmet hanesul f onyl
al ent s

(prepared as descr?bed
di chl oronethane is r
in the presence of t
title conpound. 10 E

or 2, Step B above) in 5
hQride (1.1 equival ents)
25[err]C to give the

(prepared as descri b®d i nNExanpl e & Procedure®”l o 2, in
DVF is 15 reacted with diimet h|l ph phirmf chlori def(1.1 .. and
sodi um carbonate at 25[err] C to~grve e title conpound. T %1 -

The phenoxyimidate (1 equivalent) (prepared as described in Example 26
above) is dissolved in methanol. An aqueous solution of methoxylamine (1
equivalent) [prepared by dissolving methoxylamine hydrochloride (1

5 equivalent) in 50% (w/v) sodium hydroxide (1 equivalent)] is added and the
mixture is stirred at 25°C to give the title compound.

EXAMPLE 34

Using the method of Example 14 except that 3,10-dibromo-8,11-dichloro-6,11-
10  dihydro-6H-benzo[5,6]cyclohepta[1,2-b]pyridine is substituted for 3-bromo-

8,11-dichloro-6,11-dihydro-5H benzo[5,6]cyclohepta[1,2-b]pyridine, the

following two compounds are obtained:

Br—/ ‘O o] Br—/ .O cl

O H Br O H Br
i N i N
e )
L~ 7

isomer C3 amide. Isomer D3 amide

MH+ = 605 MH+ = 605
15 FPTIC5=0.3uM FPT 1Csp = 0.0.0042 uM

EXAMPLE 35
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WO 98/ 11098 PCT/ US97/ 15903 [err]
1- (3- Br omo-vgo ok @w®- 6, 11- di hydr o- 5SH-benzo[ 5, 6] cycl ohept a[ 1, 2; H ?'Hsgon 11-
yl ) - N (4-piperidinyl methyl)-4-pi peridi necarboxam de (1 equiva % %(
(prepared as described in Exanple 8, Procedures 1 or 2, Step B above) in
DMF is 5 reacted with a- O-acetyl - D- gl ucopyganpsyl bromide (1.1

equi val ents) i . 1t £ 1 \g '
conmpound. EXA /
PCT/ US97/ 15903 [er
- (3- Brono- 8- chl or o-6; . c a1,
- yl)-N-(4-piperidinylnmetiyl)-4-piperidi necarboxag de (1 equival ent)
(prepared as described i npl e 8, Procedures oN 2, Step B above) in
DVF is 5 reacted with ropyrl-d-me—(—t.-!?eq i valpents) in the presence
of sodi um carbonate to g the title conpound. LE 41 [err] 10
Benzanilide is converted ijnto the choloroimdate (jlas described in: A C
Honz and E. C. \Wagner, Vol . 4, 3 (1.1

equi val ents) and this i - (3-Bron8- 8- ¢hl or g~ 6, 1) 1- di hydr o- 5H

E)I ggrl_dl ne- car boxam de (1 equi val en O// il
1-(3-Bromo-8-chloro-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-b] pyridin-11-
yl)-N-(4-piperidinylmethyl)-4-piperidinecarboxamide (1 equivalent) (prepared
as described in Example 8, Procedures 1 or 2, Step B above) and sulfamide

5 (10 equivalents) are added to water and the mixture is stirred under refiux at
100°C for 43h to give the title compound.

EXAMPLE 36

B,\@/m B,@,m
[l

N\ //
// N(CHa)2
10 Sch 78193

1-(3-Bromo-8-chloro-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-b] pyridin-11-
yl)-N-(4-piperidinylmethyl)-4-piperidinecarboxamide (1 equivalent) (prepared
as described in Example 8, Procedures 1 or 2, Step B above) in
dichloromethane is reacted with dimethylsulfamoy! chloride (1.1 equivalents)

15 in the presence of triethylamine (2 equivalents) at from 0°C to 25°C to give the
title compound.

EXAMPLE 37
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Procedur es"? 81198 st ep B above) in pyridine at reflux tenpeRGHUS/IEW3gi ve

the title conmpound. Exanple 42 [err] 5 Copper(l)chloride (1 equivalent) is

di ssol ved in anhydrous acetonitrile. To this solution, a solution of

1- (3- Brono- 8-chl or o, / ~ SH_benzo[ ' ‘ a[l ,2-b] pyridin-1
i v, piCh eBri~d S Giqui val ent)

2, Step B above),

(pr epared as

(prepared as descr
1 -methylthio-1 -

anhydrous acetonitrile ¢ ded dropvm se over MRutes with stirri ng. The
solid is filtered off The vglune is—+educegeand di chl oronethane is added.
The m xture is washed hdqueous sodi um 15 bonate and the

di chl oronet hane | ayer is diried over nagnesium sulfate, filtered and
evaporated to dryness. T reshdue As purified o il to give the
title conpound. Exanpl &43. N
1- (3- Bronmp-8-chl oro-6, 11-di
b] pyridin-11-yl)-N-(3-pyridyl nmeth - pi perl di neacetam d
3-Bronp- 8, 11 -dichloro-6,11 -di hydro-5H benzo[5, 6] cycl ohept a[1// CHs

, 2-b] pyridine (0.317g, 0.924nmoles) is dissolved in anhydrous HF (4.6m).

N-(3- - 64 -1-(3-Bromo-8-chloro-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-b] pyridin-11-
yi)-N-{4-piperidinylmethyl)-4-piperidinecarboxamide (1 equivalent) (prepared
as described in Example 8, Procedures 1 or 2, Step B above) in

5 dichloromethane is reacted with methanesulfonyl chloride (1.1 equivalents) in
the presence of triethylamine {2 equivalents) at 25°C to give the title
compound,

10 EXAMPLE 38

Brm cl Br\mm
=N =N
N N

e

0”7 N o” N
H H 0
NH NG

/ \
CHg CHa

1-(3-Bromo-8-chloro-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-b] pyridin-11-
yl)-N-(4-piperidinylmethyl)-4-piperidinecarboxamide (1 equivalent) (prepared
as described in Example 8, Procedures 1 or 2, Step B above) in DMF is

15 reacted with dimethylphosphinic chioride (1.1 equivalents) and sodium
carbonate at 25°C to give the title compound.

EXAMPLE 39
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pyri dyl met NW® p8/41088 per i di neacet am de (prepared as descri bed }@r,%gnfypgm,ti ve
Exanple 7, Step B) (0.2803g, 1.2moles) and triethylam ne (0.386m,

2. 77mol es) in anhydrous dichl oronmet hane (5m ) are added and the m xture is
stirred at 25[err]C for The solution is diluted with dichloronethane
and 5 washedgwi t pFri O c.\ eg;l over magnesium sul fate, filtered and
evaporated to dr i T IT's chronmat ographed on silica gel using
4% (10% conc. anm\ ' 8 g in methanol)-dichl oronet hane as the el uant
to give the title cOnpo (072199, 44%, SIMS: mlz 539 (M+), FPT INH 43%
@0.22[err]M 10 dc ( err]) Tricyclic: CHerr]: 30.3, 30.5
CH: 79.5, [126.1,130.5, 132.4, 141.1..146.9 C

120. 2, 126.4,134.1, 135.5, J136.4, 143.5, 154.0 Bi peridine: CHerr]:

41.0, 46.8, 47.0, 50.9, .9 CH 33.5 C 172.0

Pyri di ne CHerr]: 43.6 substituent: CH 123. 7,
135.7, 148.9, 149.1 C, 33.8 Exanple 44. 1

- (3- Brono- 8- chl or o- 6, ?1- di Hydro 5H benzo[ 5, 6] cycl ohept a[ 1, 2-

b] pyridin-11-yl)-N-(3-pyridyl ne | JNM- pi peri di nepropanam de [err]

3-Brono- 8, 11-di chl oro-6, 11- di hydr 0- 5H benzo[ 5, 6] cycl ohept a[ 1, 2- b] pyri di ne
15 (0.317g, 0.924mmol es) is dissolved in anhydrous THF (5m ). N-(3-

pyri dyl met hyl ) - 4- pi peri di nepr opanam de (prepared as described in
Preparative Exanple 8, Step C (0.29 1.2mmol es) and triethyl am ne

o~ N OAc
NAOT ST ok
CH,0Ac

1-(8-Bromo-8-chloro-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-b] pyridin-11-
yl)-N-(4-piperidinylmethyl)-4-piperidinecarboxamide (1 equivalent) (prepared
as described in Example 8, Procedures 1 or 2, Step B above) in DMF is

5 reacted with tetra-O-acetyl-D-glucopyranosy! bromide (1.1 equivalents) in the
presence of sodium carbonate to give the title compound.

EXAMPLE 40
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(0.386mn, es) in anhydrous dichl oronethane (20m ) are added and the
m xture |svggt;|31%%i at 25C for 20h. The solution is diluted HGI{USHF15903

di chl oronet hane and washed with 1N NaOH , dried over magnesium sul fate, -
65 - WD 98/ 11098
PCT/ US97/ 15903 filter
chr omat ogr aphBrQ¥
met hanol ) - di chl o
(0.3022g, 59%, ESR\B™ n
(CbC[err]) Tricyclic: "
141.1, 146.8 C. 119.6 157.1 Piperidi ne:
CHerr]: 32.1, 32.4, 3p.4, ) - s X .4 C 173.2 Pyridine
CH err]: 41.0 substitusqQt.,” CH 123.6, 136.6, 148.97 149.2 C. 134.2
Exanmpl e 45. 1 -(8-Chloroq3, 10-di brono-6, 11-di hydr p- 5H

benzo[ 5, 6] cycl ohepta[ 1,

apykl di nz11-yl)-N(3-pyti dyLget hyl ) - 4-
pi peri di neacet am de 1® ernl% o] N
3, 10- Di brono-8, 11-di chl oro-'6, 11-{di hy ho-SI—I—benzo[S,g'] cy¢l oh ta[kZ-
I x
@

1-(3-Bromo-8-chloro-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-b] pyridin-11-
yl)-N-(4-piperidinylmethyl)-4-piperidinecarboxamide (1 equivalent) (prepared
as described in Example 8, Procedures 1 or 2, Step B above) in DMF is

5 reacted with 2-chloropyridine (1.1 equivalents) in the presence of sodium
carbonate to give the title compound.

EXAMPLE 41
Br~/ \ Cl Br v \ Ci
=N =N

10 Benzanilide is converted into the choloroimidate (as described in: A. C. Honz
and E. C. Wagner, Org. Syn. Coll. Vol. 4, 383-386 (1963) (1.1 equivalents)
and this is reacted with 1-(3-Bromo-8-chloro-6,11-dihydro-5H-
benzo[5,6]cyclohepta[1,2-b] pyridin-11-yl)-N-(4-piperidinylmethyl)-4-
piperidine-carboxamide (1 equivalent) (prepared as described in Example 8,
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b] pyri dine (prepared as described in Preparative Exanple 6, Step F) 15
(0.2426g, WOBMeE es) is dissolved in anhydrous THF (2. 86M perdkdrAzses
pyr| dyl net hyl ) - 4- pi peri di neacet am de (prepared as described in Preparative
Example 7, Step B) (0.175g, 0O.748mmol es) and triethylam ne (0.24m,
1. 725mmol es)PmceﬂMﬁgslrlomsZ T$tep(Babpve) in pyritiide @b deflbetempdratiereits gﬁf&é fHeed at
25[err] C fory golution is evaporated to dryness and the residue is
20 di ssol ved H} ororret hane and washed with 1 N NaCH , dried over
magnesi um sulfate filtered and evaporated to dryness. The product is

chr omat ogr apgga gpl i ca gel using 5% (10% conc. amoni um hydroxide in -
66 - WD 98/ 11098

PCT/ US97/ 15903 net ha nmet hane as G ~ give the title
conmpound (0.0 ; 7. d o-Oh2[err]M 8¢
(CDC[err]) Trlcyllc f 32.4, 3A A 19. 6, 1307 141. 6,

147.2 C  119.9, IZ¥ 36.2, 136.
CHerr]: 29.9, 31.2, 41, g 51, 0, 51.5 CH 33. 4 ChJ 171.9 Pyri di ne

CH err]: 43.6 substltu N CH 123.7, 135.7, . 149.1 C 134.1 5

Exanpl e 46. 4- Car boxan| do- 1 [lftSTChTUrE?B,lo- -6, 11- di hydr o- 5H

benzo[ 5, 6] cycl ohepta[ 1, pyridin-11-yl)-4-pip neacetyl ] pi peri di ne

[err]
N °" N
NH N\wr,NHCHs

5 CHNO,

Copper(l)chloride (1 equivalent) is dissolved in anhydrous acetonitrile. To this
solution, a solution of 1-(3-Bromo-8-chloro-6,11-dihydro-5H-
benzo[5,6]cyciohepta[1,2-b] pyridin-11-yl)-N-(4-piperidinylmethyl)-4-
piperidine-carboxamide (1 equivalent) (prepared as described in Example 8,

10 Procedures 1 or 2, Step B above), 1-methylthio-1-methylamino-2-nitroethene
(1 equivalent) (prepared as described in Canadian Patent 1,178,289 (1984))
and triethylamine in anhydrous acetonitrile is added dropwise over 10
minutes with stirring. The solid is filtered off The volume is reduced and
dichloromethane is added. The mixture is washed with aqueous sodium

15 bicarbonate and the dichloromethane layer is dried over magnesium sulfate,
filtered and evaporated to dryness. The residue is purified on silica gel to give
the title compound.

0

Example 43. 1-(3-Bromo-8-chloro-6,11-dihydro-5H-benzo[5,6]cyclohepta1,2-
20 blpyridin-11-yl)-N-(3-pyridyimethyl)-4-piperidineacetamide

/\ Cl Br /\ Ci

Sy, —_—

N N
Ci

H 1
N. A LUN

6]
3-Bromo-8,11-dichloro-6,11-dihydro-5H-benzo[5,6]cycloheptal1,2-b]pyridine
(0.317g, 0.924mmoles) is dissolved in anhydrous THF (4.6ml). N-(3-
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1-(8-Chl oroq-% jgor ono- 6, 11- di hydr o- 5H benzo[ 5, 6] cycl ohept (ev{fé
b] pyridin-11-y 1 -8p| peridineacetic acid (0.5287g, 1lnmole) (p §;7615é)g

described in Preparat|ve Exanpl e 10, Step B), isonipecotam de (0.1666g,

1. 3mmol es), NVM
(013150, 1. 3 02‘?& HiserdngiiRaiike (e %@é{ Afferdec IVPrEsdraH08 ¢
is stirred atE thgbﬁp £803gah. QW@'%I siethdaming(?-a8éah15 to
dryness and thp7hrreéleLRin énﬁymkvmdhnomoﬂbmﬁrw m%ddéa&hﬁﬁtm FritxtiireN

NaCH, dried d d Th
romuct 1 o b SHEBBGR ALt A& e, SiukiSh 3 iloctudl Bdusomnahd as m
hydr oxi ges |2 8 washechwith- thl NdOHgdridthoeeamagnesizinu sulfate) fijeres am title

Car boxan do- SHPRHRANG Jiness oThe pragiictds Fhramatagraptied on siica gel using
benzo[ 5, 6] cya%ﬂépf/apgngrmwmunhhydnmqemmepfeamd) dishiaromethape asdhae -

gZ:-T/ U89\7A}Dlgg/ o]glve the title compound (0.219g, 44%), SIMS: m/z 539 (MH+), FPT
-(8-Chl oro- 3, ﬂ?%@‘lﬁ%%‘-dl hydr o- 5H benzo[ 5, 6] cycl ohepta [ 1, 2-

b] pyri di 911-yl)-4-piperidineacetic acid (0.5287g, 1lmmole) (prepared as 5
described in Preparative Exanple 10, Step B) are?gbggcot am de (0.1666q,

1. 3mmol es), DEC HCI (0.2492g, 1.3nmoles), 19579, 1.3muol es) and NWM
(0.1315g, 1. 3nmiwicysc: are @izsol ved in anBDdiGOsﬁDI\/F (10mM ) and the mxture
is stirred at 25[err] C ungdg: argon for Zggsh'li% 1sollqg,tso{32;§ ﬁdf‘ﬁoﬁﬂﬁ‘?}j

dryness and the residue is dlssolved in di N 10
NaOH, dried over nmagnesiuisul fate, filta28&, dR8.4Wddot.atakib: BGdyAddsd, The

product is chromatographed on $84joca gel using 0.75% (10% conc. anmoni um

Piperidine: CHz2: 41.0, 46.8, 47.0, 50.9, 50.9
CH: 33.5
C: 172.0
Pyridine  CHa: 43.6
substituent: CH: 123.7, 135.7, 148.9, 149.1
C: 133.8

Example 44. 1-(3-Bromo-8-chloro-6,11-dihydro-5H-benzo[5,6]cycloheptaf1,2-
b]pyridin-11-yl}-N-(3-pyridylmethyl)-4-piperidinepropanamide

/\ Cl
/\ Cl N

~ N

N
cl 0o

3-Bromo-8,11-dichloro-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-b]pyridine
15 (0.317g, 0.824mmoles) is dissolved in anhydrous THF {(Sml). N-~(3-
pyridylmethyl)-4-piperidinepropanamide (prepared as described in
Preparative Example 8, Step C) (0.2972g, 1.2mmoles) and triethylamine
(0.386m!, 2.77mmoles) in anhydrous dichloromethane (20ml) are added and
the mixture is stirred at 25°C for 20h. The solution is diluted with
20 dichloromethane and washed with 1N NaOH , dried over magnesium sulfate,
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hydr oxi de i n nmet hanol )-di chl oronet hane as the eluant to give the title
conpound. WOS1t98np|l e 48. 4-[ 1- (8- Chl oro- 3, 10-di br ono- 6, 11-mitysirasdokt
benzo[ 5, 6] cycl ohept a[ 1, 2- b]pyr|d|n 11 yI) 4- pi peri di neacetyl]-1-
pi per azi necar boxam de [er r Ste

- ( 8- Chl or ofittered angmﬁpog;a ed-toi 59355 e pooduct is chromatographed on silica

benzol 5, 6] Ilehfgogaﬂ% (F0%d eaﬁéohrﬂnﬂohuﬂn)h r?%rggnh%eﬁ%%hy'] 1-N-tert

- but oxycarb e.razine %

PCT/ US97/ 1 qugﬁeﬁhage QE‘B“‘&?'H?BI to give the title compound (0.3022g, 59%),

0- di br ono- @Slmetumxmssewweh)zﬂpsr NE)\39% @ [0.851MR -

b]pyrldsn 11-yl)-4-piperidineacetic acid (0.5287g, 1nmol e) (prepared as
descri bed p-A—Preparati-re—Bxarpte—16—St-ep—B)—and—I-N-t-ort

but oxycar Jonyl pi perazi ne (0. 16674, 188n{61!l)@13) DEC. HCl (0. 24929,

1. 3mmol es)}, ) and NWM (0. 13159, 1.3mmores) are
di ssol ved ji nﬁﬁgxc@)oug%&: (]:ifgmbgrsrd the mxture is stirred at 25[err]{C
under argdn for 24h. [[HeHsd18.60126.9, 4385 1823 141.1y 1488s and the resifue

i s dissol jed | n dichl pr @et hﬁ@% i'\gglyeqsgné Hs%é\' W 1glfr‘ed over magnepi um

10 sul f atfer—ftrtt-ered a1t a 2ruratcu To—tr-yress—rme luuuut

chr onat ogr{aftiparidinesi s34, 62?6%4(@,(5/8 80523 ammoni um hydrOX| defin
met hanol ) -} di chl or omef hgRe |ags. ghe el uant to give the title conpound. Stgp
B. 1-[1 - (}8-Chl oro- 3, lO-;Qiu 6 11-di hydro-5H 15
benzo[ 5, 6]fcycloheptal I 32:h] dLn-11-y|)-A-pippridinPaFPLyl]pipPraZin°
[err] Pyridine | CH2: 41.0
substituent: | CH: |123.6, 136.6, 148.9, 149.2
C. [134.2

Example 45. 1-(8-Chloro-3,10-dibromo-6,11-dihydro-5H-
benzo[5,6]cycloheptal1,2-b]pyridin-11-yi)-N-(3-pyridylmethyl)-4-
piperidineacetamide

=N
Cl g [TEL

3,10-Dibromo-8,11-dichloro-6,11-dihydro-5H-benzo[5,6] cyciohepta[1,2-
blpyridine (prepared as described in Preparative Example 6, Step F)

15 (0.2426g, 0.575mmoles) is dissolved in anhydrous THF (2.86ml). N-(3-
pyridylmethyl)-4-piperidineacetamide (prepared as described in Preparative
Example 7, Step B) (0.175g, 0.748mmoles) and triethylamine (0.24mli,
1.725mmoles) in anhydrous THF {5ml) are added and the mixture is stirred at
25°C for 138h. The solution is evaporated to dryness and the residue is

20 dissolved in dichloromethane and washed with 1N NaOH , dried over
magnesium sulfate, filtered and evaporated to dryness. The product is
chromatographed on silica gel using 5% (10% conc. ammonium hydroxide in

10
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4-1 1- (8- Chl = -di brono-6, 11 -di hydro-5H benzo[ 5, 6] cycl oheptall, 2-
b] pyri di n- ﬁb%ﬁlgl‘%gpl peri di neacetyl]-1-N-tert -butoxycar bonylpﬁg'é‘?%%’m
(prepared as described in Step A above) is converted into 1-[1-(8-Chloro-

20 3,1 0-gj fﬂ‘kr?gﬁéh?% ;s ﬁt‘% -Eﬁ"é?t C}Io rgi\ﬁ-ﬂ;‘/?)ﬁ!'ﬁ-compound (0.021g,

- di hydro- 5H Cy.C
pi peri di nea Bz Rd7/(M Brﬁh’ 0 F00421HY. procedure as descri bed

i n Exanpl e
4-[1-(8-Chl
b] pyri di n-

Jifch:

8, Procedure 2, Step B. Step C

npra}hnxam' de - 69 -

98/ 11098
1-11 -(8-Ch
b] pyri di n- ]
Step B aboVv

yl)-4-piperidineacetyl]- CpK‘
PCT/ US97/ 15903 [err]

Tricyclic: | CH2: 32_4,132=4 T 1715903 Ter
ST gBE Ly e et el 12

| or o- 3, 10- dif br.on
1-yl)-4-pi p(Er{;g{:ﬂI’)l red as described in

4-11-(8-Cnhl
benzo[ 5, 6] g
pi per azi neq
Exanpl e 8,
N- cycl opr o
benzo[ 5, 6] g

yc|Ryrigina[ 1

e) is conveitdit i pt18.9, 126.2, 133.8, 136.2, 136.2, 143.2, 155.0
or.
yd!

b i ;idl Bl qul§" ﬁﬁ%%?qgiﬂﬁbﬁ di neacetyl]-1-

~3.10-d
BRUGING 1| £05
yChlssiEBB.4al | y the same procedure as decribed in
P d 2 . . Ex | e 49.

333 ;%_ep %ﬁggygro Sagg gi Ry-e-o—5H—10

Ik

1.0

T UTl

Lhigp

3.8i n-11-yl ) - 3- pi peri di necar boxani de [err]

Fol | owi ng t}h : .01 0 F except that (a) the
conmpound 3, 1§SB§lfxt}t{)hr@§Fm 8:@{@0 d?dcﬁ 10?578(%%?%?'@%6? 0- 5H

benzo[ 5, 6] dycl oheptal 1 2@ pht34iitne is substituted for

3- brono- 8, 10-di chl oro- 15

6, 11- di hydr Q- 5H benzQ[ 5 cycl ohept a[.1, 2- ridine in Step A,. and (b)
cycl opr opyl mele égsLﬂigqrgﬁ’f%rﬂ'ng?'[é:(§rﬁ%8?r€’é§ﬂﬂ' W‘P'@Prféqﬂr‘d’@@ﬁ?‘éﬁ"'t he

title conpo

10

15

20

ehzZofs, el yuloleshbta[¥\BN3p ¢ fitlth) 1 yBo4-pigdtidineabetyl)fipetidies r ] M

Br Br
o
O

1-(8-Chloro-3,10-dibromo-6,11-dihydro-5H-benzo[5,6] cyclohepta [1,2-
blpyridin-11-yl)-4-piperidineacetic acid (0.5287g, 1mmole) (prepared as
described in Preparative Example 10, Step B), isonipecotamide (0.1666g,
1.3mmoles), DEC.HCI (0.2492g, 1.3mmoles), HOBT (0.1757g, 1.3mmoles)
and NMM (0.1315g, 1.3mmoles) are dissolved in anhydrous DMF {10ml) and
the mixture is stirred at 25°C under argon for 24h. The solution is evaporated
to dryness and the residue is dissolved in dichloromethane, washed with 1N
NaOH, dried over magnesium sulfate, filtered and evaporated to dryness. The
product is chromatographed on silica gel using 0.75% (10% conc. ammonium
hydroxide in methanol)-dichloromethane as the eluant to give the title
compound.

OH
o

Example 47. 3- Carboxamido-1-{1-(8-chloro-3,10-dibromo-6,11-dihydro-5H-
benzo[5,6]cycloheptal1,2-b]pyridin-11-yl)-4-piperidineacetyl]piperidine
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Exanpl e 50. 1-(3, 10-Dbi brono-8-chl oro-6, 11-di hydro-5H 20

benzo[ 5, 6] cwe) sgwgessal 1, 2- b] pyri di n-11-yl ) - N- met hyl - 3- pi peri dil;telc;@sr I de
[err] - 70 - WD 98/ 11098 SRR
PCT/ US97/ 15903 Fol | owi ng the net hod of Exanple 10, Procedure 1, except that
(a) the conmpound 3, 10- gFbKono-8,1 O-dichloro-6, 11-di hyg+Q- 5H
benzo[ 5, 6] cycl oles '
3- brono- 8, 10- di chl qro-
in Step A, and (b) 5N

d hydr o- 5H benzo[ 5, 6] clcl Bhept
et hyFani ne is substituted fom 3-&mni flonet hyl pyri di ne
in Step C, the title cenpg®id i s obtai ned. FABVMS ( VH+ 8. FPT | C50 =

0.96 [err]M Exanple 5 -(3,10-Dx —8=

| hydr o- 5H
benzo[ 5, 6] cycl ohept a[ 1, 2¢b] pyridi n-11-yl)-N-(3-pyridi ny¥netfiyly-3- 10
pi peri di necar boxam de Nl1loxO#le (I sonmer B) [err] Fol | ow Rg e t INpig  Of
Exanpl e 10, Procedure 1, dkcept that (a) the conpound 3, 1l O-di brjpno-8, 1

0-di chl oro- 6, 11- di hydro-5& benzo[5, 6] cycl ohepta[ 1, 2-bl py@idine @s
substituted for 3-brono-8,10-dichloro- 15 6,11

a-am nonet byl AP aRRE o GBI,  FelthRtbrat Bepe Ao ReROeR H el ai ne 1 n

Step C, the bjpyridircdipd)rdepipsridineacaticl ackinEVG28RgH) mmadep(preparddoas=0. 1

ol 8 S Kom i AT A BIvR ek ile By

o peri dl necud madeR), DEG.HC! (0.2492g, T/3mmolss), HOBY (0978 § ammles)
and NMM (0.1315g, 1.3mmoles) are dissolved in anhydrous DMF (10ml) and
the mixture is stirred at 25°C under argon for 24h. The solution is evaporated
to dryness and the residue is dissolved in dichloromethane, washed with 1N

10 NaOH, dried over magnesium sulfate, filtered and evaporated to dryness. The

product is chromatographed on silica gel using 0.75% (10% conc. ammonium
hydroxide in methanol)-dichloromethane as the eluant to give the title
compound.

15 Example 48. 4-[1-(8-Chioro-3,10-dibromo-6,11-dihydro-5H-
benzo[5,6]cycloheptaf1,2-b]pyridin-11-yl)-4-piperidineacetyl)-1-
piperazinecarboxamide

Bt~/ { Cl
=N

Nj‘NHg
$

o
Step A. 4-[1-(8-Chloro-3,10-dibromo-6,11-dihydro-5H-
20 benzo[5,6]cycloheptal1,2-b]pyridin-11-yl)-4-piperidineacetyl}-1-N-tert
-butoxycarbonylpiperazine
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Fol | owi ng t d of exanple 10, procedure 1, except that

conpound 3, % 1;t‘)Jr;]ng) 8, 10- di chl or 0- 6, 11- di hydr o- 5H- bEtrubiissss
benzo[ 5, 6]cyc|ohepta[1 2-b] pyridine is substituted for

3- brono- 8, 10- di chl oro- - WD 98/ 11098

PCT/ US97/ 15903 6,gl b@pzo[ 5, 6] cycl ohept al / g in Step
A and (b) 3- am noe IS substituted for yl pyridine in
Step C, the title cor i ' obtalned FABVS ( MH+) F 1 C50 = 0.081

[err]M5 Exanple 53. 1-
benzo[ 5, 6] cycl ohepta[ 1,
pi peridi nyl ] met hyl]-3-pip

(&rDi br onp- 8- chl oro-6, 11-di hy RH-
pyridin-1l-yl)-NL[1-[Ldi metfhyl am no) acetyl ]-4-
i di necarboxam de [err] 10 Fo Na Bo%vet hod
of Exanple 10, Procedure {, gxcept that (a) the conpound N\/'

3, 10-di br onp- B, 10-di chl or o6, 11- di hydr o- 5H

benzo[ 5, 6] cycl ohept a[1, 2-bpyridine is substituted for

"n Step A ani CROLS S ﬁ’a'b‘“ﬁ“J{ﬂ’éﬁ@Wﬁ‘fW"é“@%’Wﬁ?@tbﬁ‘#“3; Zrine is

in StepAand di met h amne is

subst it ut ed PIPYridin-3hiylompipgiqineacetice 2 %58?9 imeale} (R!’eﬂé rebasd i s

obt ai ned. -FARMErddh Probfa tl\EDExh@We Zfoosiép BYdreeraN-ged. 1- (3, 1
ro

benzo[ 5, cyle Xﬁ?g’f ?'%?%ﬁmeda#'?é 91 J-Spmeles). RRG-HE! (0.2492g,

- pyrrolidi nyl.Bmroplgs).- HOB&' (Biva7get.dntrorkas) dad[ MMM (0.1315g, 1.3mmoles)
are dissolved in anhydrous DMF (10ml) and the mixture is stirred at 25°C
under argon for 24h. The solution is evaporated to dryness and the residue is
dissolved in dichloromethane, washed with 1N NaOH, dried over magnesium

10 sulfate, filtered and evaporated to dryness. The product is chromatographed
on silica gel using 0.75% (10% conc. ammonium hydroxide in methanof)-
dichloromethane as the eluant to give the title compound.

Step B. 1-[1-(8-Chloro-3,10-dibromo-6,11-dihydro-5H-
15  benzo[5,6]cycloheptal1,2-b] pyridin-11-yl)-4-piperidineacetyl]piperazine

B~/ y ci Br—/ ) cl
=N =N
N Br N Bf

n-BoC - NH
S $
o} o
4-[1-(8-Chloro-3,10-dibromo-6,1 1-dihydro-5H-benzo[5,6] cyclohepta[1,2-
blpyridin-11-yl)-4-piperidineacetyl}-1-N-tert -butoxycarbonylpiperazine
(prepared as described in Step A above) is converted into 1-[1-(8-Chloro-
20  3,10-dibromo-6,11-dihydro-5H-benzo[5,6]cycloheptal1,2-b]pyridin-11-yl)-4-

piperidineacetyl]piperazine by essentially the same procedure as described in
Example 8, Procedure 2, Step B.

Step C. 4-[1-(8-Chloro-3,10-dibromo-86,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-
25  b]pyridin-11-yl)-4-piperidineacetyl]-1-piperazinecarboxamide
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Fol |l owi ng the nethod of Exanple 10, Procedure 1, except that (a) the
conpound 3wblsdidesono-8, 10-dichloro-6,1 1 -di hydro-5H 25 pcrnsei5903
benzo[ 5, 6] cycl ohepta[ 1, 2-b] pyridine is substituted for

3- brono- 8, 10-di chl oro- 6, 11-di hydr o- 5H benzo[ 5, 6] cycl ohept a[ 1, 2- b] pyri di ne
in Step A, and (b) - 7 WO 98/ 11098
PCT/ US97/ 15903 B34 @ aiol i di none ani ry~i8 \e e o

3- am nonet hyl pyri Ln @' C, the title conmpougg ned. FABMS
(MH) = 637. FPT |1 C50 . L UM 5 PREPARATI ON OF START$ NG MATERI ALS
Starting materials us Brn prepari ng the conpounds '?' Ble present
invention are exenplified by the foftrowng preparati ve a e whi ch
shoul d not be construe rl/ﬁnmw the scope of the disc osq;;]elLNThéHzrl cylic
conmpounds (3.0) and sub§gi W pi peridinyl conpounds .

starting materials are kripbwn 10 in the art and/or can prepared using
known nethods, such as t&ught in U S. Patents 5,089, 496;” 5, 151, 423;

4,454, 143; #4;[398- (DBE:roJFS;TOJdWﬁdBQ&&WB#&%Mﬁp[mymmsﬁ (WO

95/ 10515) ; 1

Organic Fu n@ﬂgﬁﬁ 433'19'ﬁ32$$epar a%g Q?@}; @éﬁﬁg%r%aéi%dgﬁs%métﬁ

San Di ego, Baabava)nsaponvertedlmtols [198-ChiggeB, 16-dikrome:6.JA -dinMdeandEd O gani ¢
Chem st L t4.0 John Wley &
Sons, N ﬁﬂ%ff‘)@%vé‘°*“%?§%25%"‘ﬁfpy'ﬁ”“‘“s AT i
Deri vat i vesP'PﬁﬂﬁnW? dpxamy defysesspntialiydie vame pr\qaopdu K85, d%"@ed("i'984) A
J. Boul ton Exémple ¥ IRrbteduret2|sStep Caiipvehensi ve Heterocyclic Chem stry,

Vol une 2, Part 2A, Six 20 Menbered Rings Wth One Nitrogen Atom Pergam)n
Press, Elmsford, New York, (1960-1985); and Chia-Lin J. Wang and Mark A
Wionol a, ReEe:ampIe 49. N- cyclopropyl -1-(3, 10-dibromo-8-chloro-6,11- -dihydro-5H-

10 benzo[5,6]cycloheptal1,2-b]pyridin-11-yl)-3-piperidinecarboxamide

/\ Cl

=N
SN

Y

o
Following the method of Example 10, Procedure 1, except that (a) the
compound 3,10-dibromo-8,10-dichloro-6,11-dihydro-5H-
benzo[5,6]cyclohepta[1,2-b]pyridine is substituted for 3-bromo-8,10-dichloro-

15  6,11-dihydro-5H-benzo[5,6]cycloheptal1,2-blpyridine in Step A, and (b)

cyclopropy! amine is substituted for 3-aminomethylpyridine in Step C, the title
compound is obtained. FABMS (MH+) = 554. FPT IC50 = 0.58 uM.

Example 50. 1-(3,10-Dibromo-8-chloro-6,11-dihydro-5H-
20 benzo[5,6]cyclohepta1,2-b]pyridin-11-yl)-N-methyl-3-piperidinecarboxamide

=N
N Br
SN
I “CH3
o)
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Progress in the %gt hesi s and Reactions of Substituted Piperidines. A
Review, O parations and Procedures |nternational VolPCHUS3/15%985
(1992). The startl ng mat er i aI s may al so be prepared as taught in copending

82 g: f\gm i ?ﬁft{l{yﬁﬁ Sﬁqﬁl %b MM P‘?-u I «Z’&Eé{éfegﬁbwg’? C‘;Pé%h%ég?h%nwpendl "

copendi ng UQDmpppnchaﬂchthSeno-ﬁ1M!clﬂ8rcﬁ65117-601yfdrbfﬁd+l\/arch 13, 1996; the

di scl Led | t
pat ﬁméiﬁriﬁdﬁﬁ* 245 CISRIGREARR 2 10 ridinDe SEDSHERS forflal BidMo-e ﬁ%lon A e
apparent to &1 Q'hl)@@ §*l'<|rb€?"h?d>[5 ﬁlqumta[%wb]@mmpeen Sﬂﬁpeﬁr,lﬂﬂ

conpounds ofmégyiathihel ié- Slbstitietdbn 3JaminortethlpyridiRecir $I8e

Prece]E?;??eby-l ni, t )y aI I }/ gtr)legar‘ %@M%@ﬂ?fﬂ%fﬁs SUE}PI tu’t'?ncvo\nzt rr]m;[ Qtey,

together with any optlonal -Rlerr], -Rerr], -Rerr] and/or -Rerr]

e e Rp T e e AR SRS bt glioue, re 2 >

convent i onalb&flidhﬁ@.ﬁ]m@fﬂeﬁieﬂm?éﬁpyedmm hyl)eNt(8Fpyridinyipatbge@at i on, to give
the desy
PCT/ USQ?? %Qﬁ%lﬂggﬁﬁi X—Fﬁlée N3 V&%(?Il I wﬁ the art will appreciate that

in cases where -R5, -Rerr], xR R d/or Z noieties also

contai n reduci bl e groups, it %y | 'I ze alternative nethods. The
sul fonyl pi peri di nyl conpounds of A , v\/ner%n T= -SJerr]. 5 can
be prepared by reacting the appropriatdg 2- 3- or 4-nydroxy- N bl ocked-

pi peridine with a suitable chlorinatip§l.agent suchaéthlonyl chloride to
obtain the 2-, 3-, or 4-chloro-Nbl o@ ridi ngN_usi ng N bl ocki ng
groups such as benzyl oxycarbonyl or t butngﬁt@y The 2-,3-, or

4- chl or o- N- bl ocked

Following the method of Example 10, Procedure 1, except that (a) the

compound 3,10-dibromo-8,10-dichloro-6,11-dihydro-5H-

benzo[5,6]cyclohepta[1,2-b]pyridine is substituted for 3-bromo-8,10-dichioro-
15  6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-b]pyridine in Step A, and (b)

3-aminomethylpyridine-N-oxide is substituted for 3-aminomethylpyridine in

Step C, the title compound is obtained. FABMS (MH+) = 618.

FPT IC50 = 0.1 uM.

20 Example 52. 1-(3,10-Dibromo-8-chloro-6,11-dihydro-5H-
benzo[5,6]cyclohepta[1,2-b]pyridin-11-yl)-N-[2-(3-pyridinyl)ethyi]-3-
piperidinecarboxamide

Br/ \ Cl
=N
N Br
T N
0 [

Following the method of example 10, procedure 1, except that (a) the
25 compound 3,10-dibromo-8,10-dichloro-6,11-dihydro-5H-
benzo[5,6]cycloheptal1,2-blpyridine is substituted for 3-bromo-8,10-dichloro-
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pi peridine can then be reacted with sodiumbisulfite to obtain the 10
correspondw@goegittge®-, or 4-sulfonic acid N bl ocked piperidi ng&@g&%&o%al t.
This salt is then reacted with an appropriate chlorinating agéent"s as
phosphorus pentachl ori de or phosphorus oxychloride to obtain the
correspondi 81 Rdihydro-®H-BeAz{E®B]uy6Ibhepta ,2%]9&:@?@%@%![8@9%%8%&53'_S _

sul fonyl chl gr.i dgthl fpgt.hen reac&i%? W tfh %3 e corre?‘gondl ng agent contai ni ng
the desi red22MeEthyRYFidingG issubstiuted for graminamethiipyrdineinStercC| thedtle o
obt ai n t he desipotidddialdbbaipedi PABMS {MH+).=0B17The sul f oxyl pi peri di ne wherein
T= -SO (w L @)/ at Zis not -NRerr]Rerr]) can be prepared by
reacti n% t hgpzﬁ)‘?ggrg?éépgw 3-, or 4-hydroxy-N bl ocked-piperidine with a
sui tabl @ chl orinati ng agent such as thionyl chloride 20 to obtain the 2-,
3-, or 4-chloro-N bl ocked piperidine, using N blocking groups such as

benzyl oxycagbonyl tert-putoxycarbonyl. The 2-, 3-._or 4-chloro-N

bl ocied gi pgs(ﬁﬂrm%%an?t(ﬁe&‘bg@)éﬂw%vﬁwwqﬁé 1C@h¥€€%§h’di ng substituted

sul fide (it - benmw.ﬁluyélbdeptaqill ,flz_wb I\idgldﬂs-kﬂyan_-[[hﬁdgdwhﬂ)ylé_rrﬁmwwétpl]m3
appropriate, 2-. . 3- [ {1 de- ockedpi peri di ne, I s compound can
tﬁgn Ee reaBﬁ’ﬁ'%”leRgW%'QSg%'%?chﬁp?%@oﬁg”ﬁesuch as net a- chl or oper benzoi c
acid to obtain the desi rgd f pi_peridine (7.0). PREPARATI VE EXAMPLE 1.
4- Pi peri di nyl - N- (4- pyri drh ImWe-Flerr] 30 Step A1 1-N-(tert

- But oxycar bonyl - 4- pi peri di na ey g acid or 1-N-gEHgrt
- but oxycar bonyl )i soni pecoti c aci d§ -

4 - WO 98/ 11098,,,4
PCT/ US97/ 15903 [err] N_ Br N~
I
10 o

Following the method of Example 10, Procedure 1, except that (a) the
compound 3,10-dibromo-8,10-dichloro-6,11-dihydro-5H-
benzo[5,6]cycloheptal1,2-b]pyridine is substituted for 3-bromo-8,10-dichloro-
6,11-dihydro-5H-benzo[5,6]cycloheptal1,2-b]pyridine in Step A,and (b)

16  dimethylaminoacetyl-4-piperidinylmethyl-3-amine is substituted for 3-
aminomethylpyridine in Step C, the title compound is obtained.
FABMS (MH+) =694. FPT ICs0 = 0.11 uM

Example 54. 1-(3,10-Dibromo-8-chloro-6,11-dihydro-5H-
20 benzo[5,6]cycloheptal1,2-b]pyridin-11-yl)-N-[3-(2-oxo-1-pyrrolidinyl)propyl]-3-
piperidinecarboxamide

Br /\ Ci

)

N
N Br o)

n\/\j‘lﬁ

Following the method of Example 10, Procedure 1, except that (a) the
compound 3,10-dibromo-8,10-dichloro-6,11-dihydro-5H-

25 benzo[5,6]cyclohepta1,2-b]pyridine is substituted for 3-bromo-8,10-dichioro-
6,11-dihydro-5H-benzo[5,6]cyclohepta1,2-blpyridine in Step A, and (b)

o
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| soni pecot (59; 1 equivalent) is dissolved in water (50

sol ution O#V%d&ﬁtl t -butyldicarbonate (8.62g; 1.02 equival enfS}U ?47’1‘?”5 (70
m) is added 5 with stlrrlng The m xture is stirred at 80[err]Cfor 2 h
and t hen evaporated t The. resi rtiti oned between .

i chi or oot AAERERPRYIPHESIGS R A ine: otk el dor syamhamaifvENging in
magnesi um s8tepCethed title enepound! isvatptainede #F ABM8r(Mtde)s= 6Be pr oduct i s

chr onat ogr appeq A0S tiyca gel colum (30 X 5cm) using 15% (10%
concentrat ed amg%g um hydroxide in 10 nethanol)-dichloronethane as the
eluant to give the title conpound (4.31 09g; 49%yield), CM: mz 230
(MH). Step B: 1 -N-(tert

- But oxygar bp RTIN mEmml)carboxam de2[err] 15 1 I

(pr epar éd'ﬁéia?;ﬁéﬁ?ﬁ%@a% @L APERRATING theckoRowiss 6t e BiesenkinvaNyon car

g 0. 71|79g;CI lamgexeraplified bgrtUeMoha.wm pmmmaﬂlvmexampwwmch shegidinatibnt ) are
t

S =Soq uee) EorbRAy im0 o B Uit e THE S RLABSIAAMIBR AHE",

t aken up 2&melt@nedmlpeud@whanmmdﬁdﬂwamdaus mmng matenaisanedﬂmm hane

| aver 1y dlinafleQyP andRiNaH lﬁ@éﬁé’ﬂ)é@deu?xﬁ%'kh% graﬁs)o ;ggﬁ gs3aubm ifr yness.

The pr i s chromato usi ng

59 ( 10% corldev T ateBtS BaRSHIom hydlohadich 184,148 RE /0% the
el uant to %Rvg@msM)P PO HUSDA7M1 891 A3 5/ PEYH5) PICT/USGUM3gR z 306

Bt Peprds (@ Sianled @%&é"s%m%ﬁﬁaaex Rl (rgfonal group | ©'

- But oxycar
equi val ent ) Prepagations,2ril Editibo)sAcademic dressit Inat, ShrsDidga, iGalibarni, ioldioxane

- 75 - 15 3, (1983); in J. March, Advanced Organic Chemistry, Reactions &
Mechanisms, and Structure, 3rd Edition, John Wiley & Sons, New York, 1346
pp. (1985); in G. R. Newkome (Ed.), Pyrdine and its Derivatives, John Wiley
and Sons Inc., New York, N.Y., Vol. 1-5, (1984); A. J. Boulton and A. McKillop
(Eds.), Comprehensive Heterocyclic Chemistry, Volume 2, Part 2A, Six

20 Membered Rings With One Nitrogen Atom, Pergamon Press, Eimsford, New
York, (1960-1985); and Chia-Lin J. Wang and Mark A. Wuonola, Recent
Progress in the Synthesis and Reactions of Substituted Piperidines. A Review,
Organic Preparations and Procedures International Vol 24, p. 585, (1992).The
starting materials may also be prepared as taught in copending U.S.

25  Application Serial No. 08/410,187 filed March 24, 1995, copending U.S.
Application Serial No. 08/577,951 filed December 22, 1995, and copending
U.S. Application Serial No. 08/615,760 filed March 13, 1996; the disclosures
being incorporated herein by reference. Alternative mechanistic pathways
and analogous structures within the scope of the invention may be apparent to

30 those skilled in the art.

For example, piperidinyl compounds of formula (7.0), wherein T = -CO-
or -CR30R31- can be prepared by initially preparing a pyridine compound
substituted with the requisite 2-, 3-, or 4 -(CH3)hCR30R31Z or -(CH2),COZ
moiety, together with any optional -RS3, -R6, -R7 and/or -R8 moieties, as

35 described, in the references cited above. The 2-, 3- or 4-substituted pyridine
compound can subsequently be reduced using conventional reduction
procedures, such as catalytic hydrogenation, to give the desired piperidinyl
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(24.36mM ) andosligeli xture is stirred at 25[err]C for 0.5 h. ) S
SIS Gl

poured into water (150 m) and neutralized with Anberlite | i on
exchange resin (300m ). The resinis eluted with water (1500 m) and the

g' uant izg 66{@&%;@@)9 YD) tkifled i"ﬁ 'ne% AW EEPréQatt’ B in E388y WAk .RS VB!

ARATI %E EXAMP . . .
1- [ 3- Br onp- 8=3nlI"& o= and/ar 969'61"3#@5%5@['@!%[%?@%@5%9%,ltzmayp;aeﬂditﬂ- 11-
yl]-4-pi peri dtiliges andorativetreetheds] 10 Procedure 1, Step A: Et hyl
1-[ 3- br onp- 8-chl or 0- 6, 11-di hydr o- 5H benzo[ 5, 6] cycl ohept a[ 1, 2-

b I din-11-yl]- i eIl ! .

- B omo- 8, 11-4i enifBPaBlony PR TIAREARbGunGt bLickRu{R (TALoYIEEID T §07-i ne
g |lg S Ollvggi.:: \r/]aare mfe)prapfar@d by_lreastmg mgpatwr\@m 37,3%+rioy %Bjc:a'quy-\hbcbmeﬁ- a; re
argon for 1QRf.ye)Pﬁy{‘(l)vlqtﬁ%%‘]“?ggevépoﬁ%ﬂﬁ_é?% gr yﬁ%és i@ﬁaﬁtﬂﬁébgés ﬁ%&gmﬂg
taken up in WeBt.coredreiteroaNdiogikerd gipgridine,. uiing dibleekingigroupssuchias 20

di chl or onet hggRz}iexRsarbenyirdradndirbxyeamenyl TTRE 2L at cor 4ichidrbad-bidtked

evaporated to, dryness. ‘{'he /Br oduct éns. ﬁhr ot Wed n asilica gel

col um ( 30xsRIRETIFHS,GaR thepPp 7a9FteshWER SeHum | QrRHFEN B8 de i n

nmet hanol1)0 di coiresporedingr®e, 35 drivesalfeniotacid Nabloeked pigaridise sodiupwedit. This

(1.51349; 10034 Yd e reactdPwith n éggréﬁiaﬁy@ﬁkorin'atizg agent such as
phosphorus pentachloride or phosphorus oxychloride to obtain the
corresponding 2-, 3- or 4-sulfonylchloride-N-blocked piperidine. This sulfonyl
chloride is then reacted with the corresponding agent containing the desired Z

15 group (i.e. amines, alkylating agents and the like) to obtain the desired

sulfonylpiperidine (7.0).

The sulfoxylpiperidine wherein T= -S8O- (with the proviso that Z is not

-NR40R42) can be prepared by reacting the appropriate 2-, 3-, or 4-hydroxy-N-
blocked-piperidine with a suitable chlorinating agent such as thionyl chloride

20 to obtain the 2-, 3-, or 4-chloro-N-blocked piperidine, using N-blocking groups
such as benzyloxycarbonyl or tert-butoxycarbonyl. The 2-, 3-, or 4-chloro-N-
blocked piperidine can then reacted with the corresponding substituted sulfide
(i.e. arylsulfide, alkylsulfides and the like) to obtain the appropriate 2-, 3-, or 4-
sulfide-N-blockedpiperidine. This compound can then be reacted with an

25 oxidizing agent such as meta-chloroperbenzoic acid to obtain the desired
sulfoxylipiperidine (7.0).

PREPARATIVE EXAMPLE 1. 4-Piperidinyl-N-(4-pyridinyl}carboxamide

0)
N N

\ / H

30 Step A:
1-N-(tert -Butoxycarbonyl-4-piperidine carboxylic acid or 1-N-(tert
-butoxycarbonyl)isonipecotic acid

-74-



WD 98/ 11098 PCT/ US97/ 15903 Step
B: WO 98/11098 PCT/US97/15903

1-[ 3- Bronp- 8- chl or 0- 6, 11- di hydr o- 5H benzo[ 5, 6] cycl ohepta[ 1, 2- b] pyri di n-11-
yl]-4-piperidinecarboxylate [err] Ethyl 1-[3-brono-8-chloro-6, 11

- di hydr o- 5H benzo[ 5,%] cycl pta [1,2-blpyridin O

-11-yl]-4-pi peridine e (0.230g9-—1 gquiva (prﬁp?
described in Step A Hdi ssol ved in ethg& (M) san

di chl oronet hane (3MQ and“~—@M | it hi um hydroxid n water (1.3044m; 2.42
10 equivalents) is added The mixture is stirred at 50[err]C for 5h. 1.0ON
Hydrochloric acid (1.5169m ) (2.81 equivalents) is added and the solution

i s evapor at lbnipeabticrecsid (861 ereqsmvanémms Hizsolved iR. wé@r%w @nly bﬁdta EbRition

LT B omo- 8 Gintelt S Rte 6245 1.0 gl in. i, GOMip A 11
YL] - 4- p|5perwdhrﬁwm@oi'}nleanmtt[lr@ns]stlﬁeﬂratrﬁﬂ%‘, foﬂz h Bindithen @v@porated to
deser bl | EERTaR e SR yied b llh skl tha
equi val ent )the Q'G |semathane dayer (o dswagyerznaquesmneawl@tea mawdrand
met hyl mor pgé\llé#ﬁ’&a(éﬁ %GWnes'é El’flé Haet ﬁ)cfﬁ'bﬁa%@%?h\égﬁ)d %]sg géulﬂjz nD:VE
gsag{)ﬂr ;t 23 tlygwnm[ﬁ(& &rgcmf us%ag 5% {1 0%}) c%% ntrated ammonium hydroxxde in
10 methanol)-dichloromethane as the eluant to give the title compound (4.3109g;
49% yield), CIMS: m/z 230 (MH+)-
Step B:

1-N-(tert -Butoxycarbonyl)-4-piperidinyl-N-(4-pyridinyl)carboxamide

YO ~ O
N—BOC ————3

N N
HO C/>‘H

15  1-N-(tert -Butoxycarbonyl)-4-piperidinecarboxylic acid (1.218; 1 equivalent)
(prepared as described in Step A above), DEC (1.0184g; 1 equivalent), HOBT
(0.7179g; 1 equivalent) and N-methyimorpholine (0.5841ml; 1 equivalent) are
dissolved in anhydrous DMF (30 ml) and the mixture is stirred under argon at
25°C for 19 h. The solution is evaporated to dryness. The residue is taken up

20 in dichloromethane and washed with water. The dichloromethane layer is
dried over magnesium sulfate, filtered and evaporated to dryness. The product
is chromatographed on a silica gel column (60 X 2.5 cm) using 5% (10%
concentrated ammonium hydroxide in methanol)-dichloromethane as the
eluant to give the title compound (0.8142g; 50% yield), CIMS: m/z 306 (MH?).

25
Step C:
4-Piperidinyl-N-(4-pyridinyl)carboxamide

\/—:>_ }-—(\ ~BOC _ N\_/ ;>—CNH

1-N-(tert -Butoxycarbonyl)-4-piperidinyl-N-(4-pyridyl)carboxamide (1g; 1
30 equivalent) is dissolved in 10% (v/v) concentrated sulfuric acid in dioxane
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WO 98/ 11098 PCT/ US97/ 15903 to

dryness andydigg uct is chromatographed on a silica gel
(60X2.5cm usi ng %b&)et hyl acetate in hexane, followed by 1(%%% 97/15903

concentrat ed ammnl um hydr oxi de i n net hanol ) -di chl oronet hane as the el uant

to give the {3 Wn@“@ﬁ@ﬂ@n{lﬁu%%ﬁﬁm&@% $5€% §or. 0.5 HVE hdInfxtdiedis houred M) .

T TV (Rt water (150 i apd nautiedad wih &n‘?qqrusﬂ%%is?bﬁi’?{%ﬁbﬁéﬁ e

Xl fs Egb(erB te Eﬂeha@mtém I(sommhe%tslmig%lut%a(\&ﬁ? ;waﬂai:S(71454’9@6‘:6%#L NaitPthle Step
neani n ine [err

(11 4g) (1 cBanLis AvAPPETEY L UM ARPEnG o debBat BT Mt ™ °

benzal detfyydeni/t@06g(MHK¥).equi val ent) is added. The mi xture is heated at

120[ err] C under reflux for 4h, using a Dean-Stark trap to 20 renpve water.
The crude sol ution of the title compound is used directly in Step B bel ow.

Step B: 1 - NPRERPARABIVEEAMBLE2) - 4- (benzyl i di neani nonet hyl ) pi peri di ne
[err] 25 4-(B zg}drﬁsrsaemowsei Mwwaesmﬁéh@o @e@%w}éﬁ@mﬁrmﬁu

above) is trea ert, -but’yl di car bona equi-val ents) in
portions ovebl -4-?g)e_nd|necar oxylate
B/ \ cl
=N
N
10 o) OH

Procedure 1, Step A:
Ethyl 1-[3-bromo-8-chloro-6,11-dihydro-5H-benzo[5,6)cyciohepta[1,2-
blpyridin-11-yl]-4-piperidinecarboxylate

Br / \ ci Br—/ \ Ci

= —_— SN

N
Cl

o OEt

15 3-Bromo-8,11-dichloro-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-bjpyridine
(1g; 1 equivalent) and ethyl! isonipecotate (2.3735ml} (5 equivalents) are
dissolved in dry THF (20ml) and the mixture was stirred at 25°C under argon
for 16h. The solution is evaporated to dryness and the residue is taken up in
dichloromethane and washed with 1.0N sodium hydroxide. The

20 dichloromethane layer is dried over magnesium sulfate, filtered and
evaporated to dryness. The product is chromatographed on a silica gel
column (30X5cm) using 0.75% (10% concentrated ammonium hydroxide in
methanol)-dichloromethane as the eluant to give the title compound (1.5134g;
100% yield), CIMS: m/z 463.15 (MH™).
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The ni xt ur ¥ W% [ o at 25[err] C for 69h. The solution is ®CAMSPHINVW t 0
dryness to give the title conpound which is used directly in Step C bel ow
Step C 5 4-(Amnomethyl)-1-N-(tert -butoxycarbonyl)piperidine [err] 1
-N-(tert -Butoxycarbonyl)-4-(benzylideneam nonet hyl)pi peridine (prepared as
described | Bt&p& B above) is dissolved in 1. 0N agueous potassi um hydrogen

sul fate (22 t t rel,C fo ) utlon
10 1o oxt S PEE é‘?n@ﬁ?&ﬁd&%@% SRR el ranta A heyrigins-
aqueous | ay¥l-4-piperjdinecarboxylate usi ng 50% aqueous sodi um hydrOX| de and
the solution is then sat e dvmth SO|Id sodi um chl oride and extracted

wi th di chl oroneghan e di chlorQnethane | ayer i
sulfate, filtered * ryness. Brie
on a 15 silica gel\gol dM (68 cm) using 1 %
concentrated anmoni um"hydr Oxi de” | n met hanol ) -dic

geClogr aphed
0 (10%
= t he el uant

4- Pi peri di necarboxam de (3¢, 1 equivalent) and trieth e (16.3m) (3
equi val ents) are dissolved}in anhydrous di chl oronet hane |(30m ) and - 79 -

WD 98/ 11098 US97/ 15903
5 0] OEt o OH

Ethyl 1-[3-bromo-8-chloro-6,11-dihydro-5H-benzo[5,6]cyclohepta
[1.2-b]pyridin -11-yl}-4-piperidinecarboxylate (0.250g; 1 equivalent) (prepared
as described in Step A above), is dissolved in sthanol (3ml) and
dichloromethane (3mi) and 1.0M lithium hydroxide in water (1.3044ml; 2.42

10  equivalents) is added The mixture is stirred at 50°C for 5h. 1.0N Hydrochloric
acid (1.5169ml ) (2.81 equivalents) is added and the solution is evaporated to
dryness after stirring for 5 min. to give the title compound which is used
without further purification.

15 Procedure 2:
1-[3-Bromo-8-chloro-6,11-dihydro-5H-benzo[5,6]cyclohepta[ 1,2-b]pyridin-11-
YL]-4-piperidinecarboxylate

Br—/ \ Cl Br~ 7 \ Ci

=N : — e Xy
Cl N

o OH
3-Bromo-8,11-Dichloro-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-b] pyridine
20 (prepared as described in Preparative Example 40, Step B in INO291K) (0.5g;
1 equivalent), isonipecotic acid (0.3978g; 2 equivalents) and 4-N-
methylmorpholine (0.847mi; 5 equivalents) are dissolved in anhydrous DMF
(8.6ml) and the mixture is heated at 80°C for 16.5h. The solution is evaporated
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anhydrous DVF (80m ). A solution of benzyl bromnide (4.55m) (0.98

equi val ent syoiggggagydr ous di chl oronet hane (10n) is added drg%& over
mn and the mxture is stirred at 25[err]C for 22h. The m xt '*W’tered

and the filtrate is evaporated to dryness. The product is chromatographed

| dth
396 ¢ 10% concoyy i %ﬁaémﬁﬁ%@‘ﬁ&?ox. oftcUaDhoY O SABE def sbiiE) 270" (e
el uant to gil 8@ Zmenp F?'Bgc%cﬁf ¥ qeptateyin hexang, folilpweddpwd% §10%219. 05
(M) . St ep ddncéBtrafed hridsodiim ﬁyamm@rvewmh&ﬁel rdmbraﬁnétﬁéﬁé s the

descr i vey | HGRT0 SHATHENRER %@%ﬂf@&ziﬁg%#ﬁ%‘ ). 2RI 18, i um 15

al um nun5hyth|iﬁ (0.2173g) (1.25 equivalents) in anhydrous THF (5.726m ) is
added dropwi se over 0.5h and the m xture is heated under reflux under
nitrogen for_20h. The m xture is cooled and diluted wth dichloronethane

(750m ) and RBRERARANIVE EXBMRI&IBum hydr oxi de. The di chl or onet hane | ayer is

dried over C l at.ed to dryness. The 20
product is ﬁmdgg?g’%)egi%#ég st?lﬁf’ggcﬁgg"%?‘ﬁﬁﬁa'?‘goxz. 5cm using 2% (10%
coricentrat ed anmoni um hydr oxi de i n net hanol)-di chl oronmet hane as the el uant
to give the title conpound (0.5237g; 56§cynNel d), FABMS. niz 205.4 (MH). 25
PREPARATI VE EXAMPLE 5 Step A 4- (dbBefyyl 0x bonyl am nonet hyl ) pi peri di ne
[err] NHCbz 4- Am nonet hyl pi peridine (1g; equ Ient) and DVAP (0. 054g;

0. 05 3010equi val ents) are dissolved in anhydr oug di chl oronet hane (40 n).

N- Benzyl oxyRed: bonyD.i Piughz 0l A, BlrchéR8dgh hnaMi Sakgbbotsdd ' SRARSKE as

described &, mmunications, 22(16), 2357-2360 (1992).

Step A:
15  4-(Benzylidineaminomethyl)piperidine

O O
NH

2 >

4-Aminomethylpiperidine (11.4g) (1 equivalent) is dissolved in anhydrous
toluene (125ml) and benzaldehyde (10.6g) (1 equivalent) is added. The
mixture is heated at 120°C under reflux for 4h, using a Dean-Stark trap to

20 remove water. The crude solution of the title compound is used directly in Step
B below.

Step B:
1-N-(tert -Butoxycarbonyl)-4-(benzylidineaminomethyl)piperidine

HN/\j_>_\ coB—N
—

> N==

25
4-(Benzylideneaminomethyl)piperidine in toluene (From Step A above) is
treated with di-tert -butyldicarbonate (24g) (1.1 equivalents) in portions over
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in: S. K arma, M J. Mller and S. M Payne, J. Med. Chem, 32, 357-367
- 80- vglb%’/‘ﬂ%fgs PCT/US97/15903

PCT/ US97/ 15903 (1989)] is added and the m xture is stirred at 25[err]C for
23 h. The sQlution is.diluted wt i.chl o hane and washed with 1. 0N
sodi um hydr@ﬁ’!‘d gﬂwgtﬂﬁec'ﬁI%W@}ge?t%‘iug F%@?‘%%ﬁ‘ﬁ@@%%?vﬁma?g tomn

sul fate, fidrmesd tagive theptitiecorpound whiehds ubed diraptiydn Step Obelw.ogr aphed
on a silica gel 5 colum (60X2.5cn) using 3% increasing to 7% (10%

concentrat ed anmoni um hydr oxi de i n net hanol )-di chl or onet hane as the el uant
to give theStap e compound (1.071 9g; 49%yield), FABVS: mlz 249.3 (NHt).
Step B: 510 9% Q idi

- but oxyé%lr b%ﬁ?f%%ﬁﬁm ﬁyl?d] Iﬂge??f{ﬁxxgafﬂgn&})ﬁfﬁendme

4- (N- Benzyl oxygcarb \ nonet hyl ) pi peri dine (0.6814g; 1 equival ent)
(prepared as Tl ep A above) is dissolved in anhydrous tol uene
(5 mM) and di-tert R ' AN anhydrous
toluene 15 (5 m) is added drop at_O[err]C for
2h and at 25[err]C for 20 h. The
residue is taken up in dichlorofg e and washed with 1. 0N Sodi uhH2
hydr oxi de. The di chl oronethane | ass#/ is dried over nagnesi um sul fate,

filtered a f e Th roduct is..chromatagraphed on a
11 on gel EOFUREENBRuA Y hona)hoBRsa B RABTT At BrrRaream
hydr oxi de ias deseribad jn BtethBoakows) liadissadvechin €l0Maquecugpotasshamtitl e
conpound ( qaﬁfrégah s%{f%é"%(?r\l? aﬁéﬁﬁ@:mm&eqé%ﬁﬁeﬁ%?ﬁo?Qh?Th%SSORéﬁJr{ tert
- But oxycar bonyl am no) net )Eer i di ne oo
10 is extracted with ether ?3 200ml) and the ether is discarded. The aqueous
layer is adjusted to pH 12.5 using 50% aqueous sodium hydroxide and the
solution is then saturated with solid sodium chloride and extracted with
dichloromethane. The dichloromethane layer is dried over magnesium sulfate,
fitered and evaporated to dryness. The product is chromatographed on a
15  silica gel column (60 X 5em) using 1% increasing to 7% (10% concentrated
ammonium hydroxide in methanol)-dichloromethane as the eluant to give the

title compound (9.82g; 46% yield), an oil, CIMS: m/z 215 (MH).

WisE. The m xiture ic§0§_t_i
Ntion is evaporated

PREPARATIVE EXAMPLE 4 1-N-Benzyl-4-(aminomethyl)piperidine

>LO—\
NH2o
Step A:

1-N-Benzyi-4-piperidinecarboxamide

0
HNC>—-( o 2
NH2

25 4-Piperidinecarboxamide (5g; 1 equivalent) and triethylamine (16.3ml) (3
equivalents) are dissolved in anhydrous dichloromethane (30ml) and

20
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[err] 1 -N-(Benzyl oxycarbonyl)-4-[( tert

- but oxycar woybargsgo) net hyl ] - pi peridine (0.4g9) (1 equival ent as
described in Step B above) is dissolved in nethanol (16m) a?‘l’g&g&g‘%’@d
(0.0638g) is added. The m xture is 30 hydrogenated at 30 psi at 25[err]C

forhlgh. _ Tﬂamyamu@DMTs(wﬁpygchdéwér? ?f btélﬁiyﬂfbrbﬁﬁwmsﬁt‘ﬂ!)i (totegsw(;' chis The
washed wit . n iltrates vapqrated to. dryness.
residue is teggli:\}ry%}gjs? i gﬁ@ﬁ?@&n@?ﬂ%ﬁ%mgﬂﬁ%%§ﬁ gﬁdﬁ%ﬁr’ewm%%fef 0
hydr oxi de. TiB andtheombsturenisratirtedd/at 25°C thri2gh. fhermixtgpeds ifilterexli ahd tiee 098
filtered an I WS s ; :

PCT/ US97/ 1538?&?3?3%? g’%‘ﬁ%ﬂ%ﬁ’f@nﬁ%&?ﬁ @f&agéffsc%’f'afr?ﬁ% é‘RE?g::éﬁ d %ﬂ‘g’ g 2%
i ncreasithg 96! ?M@@Qﬂﬁ%@hﬁﬁm@lcbmmeﬁhﬁw& litteand then 5% (10%

met hanol ) - dcphtenearid amtndiui Ry @osiiY i Relhaifol -Bféhidrbhf’etﬁﬁg%

(Aotg(r)?]lg’ BL10ant 36 Qve (HEMR cllboding (6.125: ')2‘%3!?5? NS A i%@.ég%r{(}).& eP
(0.124 nole) of the starting ketone and 200 nL of 10 Herr]SJerr] and
cool to O[egﬁ% .B.SI oWy add 13.78 g (0.136 nole) of KN err] over a period
of 1.5 hrs., en warmto roomtenperature and stir overnight. Wrk up the
react i ot usilrij-Bemzyl=h{aminomethwl)piparidinecedur e as described for
Preparative Exanple 4, Step A Chronmatograph (silica gel, 20% 30% 40%

50% Et OAc/ hexane hen 100% Et OAc) to give 28 g o he 9-nitro product, 15
along with a sna gquantity of the 7-nitro prog and 19 g of a m xture

of the
O
W &\
N N
NHo NH

1-N-Benzyl-4-piperidinecarboxamide (1g; 1 equivalent) (prepared as
described in Step A above) is dissolved in anhydrous THF (25ml). Lithium

15 aluminum hydride (0.2173g) (1.25 equivalents) in anhydrous THF (5.726ml) is
added dropwise over 0.5h and the mixture is heated under reflux under
nitrogen for 20h. The mixture is cooled and diluted with dichloromethane
(750ml) and washed with 1.0N sodium hydroxide. The dichloromethane layer
is dried over magnesium sulfate, filtered and evaporated to dryness. The

20 product is chromatographed on a silica gel column (60X2.5¢cm) using 2%
(10% concentrated ammonium hydroxide in methanol)-dichloromethane as
the eluant to give the title compound (0.5237g; 56% yield), FABMS: m/z 205.4
(MH+).

2

25 PREPARATIVE EXAMPLE 5
Step A:
4-(N-Benzyloxycarbonylaminomethyl)piperidine

HNDﬂ \/:>——\
HN
)
NHz NHCbz

4- Aminomethylpiperidine (1g; 1 equivalent) and DMAP (0.054g; 0.05

30 equivalents) are dissolved in anhydrous dichloromethane (40 mi). N-
Benzyloxycarbonylimidazole (1.7709g; 1 equivalent) [prepared as described
in: 8. K. Shamtma, M. J. Miller and S. M. Payne, J. Med. Chem., 32, 357-367
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7-nitro ang 9-nitro conpounds. Step B [err] 20 React 28 g (76.2
mol ) of tﬂ'é)gl ngo product of Step A 400 ni of 85% Et OH WREEUSIVLSE0Y
(34.3 mol ) of CaCl[err] and 38.28 g (0.685 nole) of Fe using sutc):stantlally
t he sane pr [ for Preparagtive., Step.C, .to give
24 g of t hel ot AHSTEEY RE Miklre T SRR 2 £5:GRT RS . e scibich is
PCT/ US97/ 150aefewith diibrameettang s waasined! Wit fi .M esodiurd bydraxidét The B, 140
mof HOAC éi&ﬁlo?bﬁi’!tﬁaﬁg%szﬁgldﬁéd)avg w%gﬂésmm Gaifafd, FifBled ?ftld Br2 in 10 n
of HOAc over a period of 20 an. Stir the“reaction mxture at room
t enper at ur e,e‘@FPfg'ﬁt%f?E%F?B@?ﬁsﬁat Qei Rrogiictiis ehyomategiaphied onia siticagel and
bhase with sacmr (coXE Bor) iy Bok i ’é"?ﬁ%&“éﬁ’?"“&‘ﬁ%ﬁt rate in
ase Wi wat er .. n.brine.an r ver . |
Pacuo to g SEraniyi FRarbds o BissheNoiipiosorarthng,s thecelupt & Sive the
concent r at etitleiCbmpaynddds)7 19y; #0St vidld )j FABMSOMAZ 2493 (MI+ Mol ) of NaNC2
and stir for 10 mn. Slowy add (in portions) 11.3 g (27.1 mmol) of the
product of Step C and stir the mxture at O[err]-3[err]C for 2.25 hrs.
Slowly add $t@poBwi se) 180 nmL of 50% H err] P err] (aqueous) and allow the

15 i yigur eq W&%bﬁqﬂﬂoﬁ?c J'S/])Q-fNf{&é‘pﬂﬁgghtgﬁ%ﬁ@ﬁh&gﬁniﬁ@h\%ﬂwmﬁerﬂcﬁﬁem‘ of

50% NaCH over to adjust "to trac

CH err]d[err]. ‘y{@_\
NHCbz > CbZ—NQ_\NHBoc

4-(N-Benzyloxycarbonylaminomethyl)piperidine (0.6814g; 1 equivalent)
(prepared as described in Step A above) is dissolved in anhydrous toluene (5
ml) and di-tert -butyldicarbonate (0.599g; 1 equivalent) in anhydrous toluene

15 (5 ml) is added dropwise. The mixture is stirred at 0°C for 2h and at 25°C for
20 h. The solution is evaporated to dryness and the residue is taken up in
dichloromethane and washed with 1.0N sodium hydroxide. The
dichloromethane layer is dried over magnesium sulfate, filtered and
evaporated to dryness. The product is chromatographed on a silica gel

20 column (60X2.5cm) using 0.5% (10% concentrated ammonium hydroxide in
methanol)-dichloromethane as the eluant to give the title compound (0.9314g;
97% vyield), FABMS: m/z 349.3 (MH+).

Step C:
25  4-[(tert -Butoxycarbonylamino)methyl]piperidine

NHBOC > NHBOC

1-N-(Benzyloxycarbonyl)-4-[(tert -butoxycarbonylamino)methyl]-piperidine
(0.4g) (1 equivalent) (prepared as described in Step B above) is dissolved in
methanol (16ml) and 5% Pd-C (0.0638g) is added. The mixture is

30 hydrogenated at 30 psi at 25°C for 17h. The catalyst is removed by filtration
through Celite which is washed with methanol. The combined filtrates are
evaporated to dryness. The residue is taken up in dichloromethane and
washed with 1.0N sodium hydroxide. The dichloromethane layer is dried over
magnesium sulfate, filtered and evaporated to dryness. The product is

-81-




extract with water, then brine and dry over NaJerr]SJ err]. Concentrate in
vacua to aweegdosy and chromat ograph (silica gel, 2% Et OAcl ﬁ{,@y-,]lg;oﬁerr])
to give 8.6 g of the product. 20 Step E [err] Corrblne86g .

of the product of Step D and 300 nL of MeOH and cool to 0-2C. Add 1 21 g

(32.1 mmol) I o th
N cf%rﬂ!ﬂ@?‘l‘bpﬁ@ﬂ&{hsﬂl&ﬁ??ﬂ c’.‘élUﬁﬁ Xﬁcﬁﬁ h@nfg%/o]anbreeat 6?5’230 er

over ni ght ]cencgg f&%?ww"\/m{axtd&@ W&i’mfé)t’ fﬁmﬁtf %n the
resi due betawthe ﬂubat td givedheltitlercbrmpowend ((E2PAT gt &1 %hdeld),JoaBMSmke and
concentratez.iéu\(w (50[err]C) to give 8.2 g of the product. - 83 - WO
98/ 11098 ' ’ PCT/ US97/ 15903 Step F.
3, 10-di Brono- 8, 11-di chl or 0- 6, 11-di hydr o- 5H

benzo[ 5, 6] qyggpm-ﬁyg ExAMPrE @ ne [err] Conmbine 8.2 g (20.3 nmol ) of the
160 nmL of CGHCI2, 5 cool to Oferr]C then slowy add

product of %cf,o E an

(dropw se) 8 nL (203 mmol ) of SOCI[err] over a 30 mn. peryQd. Warmthe
m xture to roomtenperature and stir for 4.5 hrs., thes nt¥ate in
vacuo to to give the title conpound. PREPARA | VE 5%

N- (3-Pyridyl net hyl) - 4- pi peri di neacet am de St

[err] 1 -tert -butoxycar |- N-(3- pyrldylrrethyl g _pelacet am de
[err] 1 -tert -But oxseay pgy | di neacetic aC|d (®g, 20.55mmvol es)
(prepared 15 as 08 '/ i | parative Exanple 17, SPep A in | NO291K),
3_ ————
© Br = a
\ 7
o] NO2

Combine 40.0 g {0.124 mole) of the starting ketone and 200 mL of

10 H2S04 and cool to 0°C. Slowly add 13.78 g (0.136 mole) of KNO3 over a
period of 1.5 hrs., then warm to room temperature and stir overnight. Work up
the reaction using substantially the same procedure as described for
Preparative Example 4, Step A. Chromatograph (silica gel, 20%, 30%, 40%,
50% EtOAc/hexane, then 100% EtOAc) to give 28 g of the 9-nitro product,

15 along with a smaller quantity of the 7-nitro product and 19 g of a mixture of the
7-nitro and 9-nitro compounds.
Step B

GO —

20 React 28 g (76.2 mmol) of the 9-nitro product of Step A, 400 mL of 85%
EtOH/water, 3.8 g (34.3 mmol) of CaCly and 38.28 g (0.685 mole) of Fe using
substantially the same procedure as described for Preparative Example 4,
Step C, to give 24 g of the product

25 Step C
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am nonet hé{@%ggge (2.729, 26.7mmles), DEC. HCO (5.12g, 26.7mol es), HOBT
(3.61g, 26. ) and NW (2.94m , 26.7mmol es) are di ssol \RGX/VUSITARMIdr ous
DMF (100m ) and the m xture is stirred under argon at 25[err]C for 22h. The
solution is evaporated to dryness and the residue is dissolved in 20

met hanol ) - di chl or ometdand] as “¥fe\el uant to give t Nt ghpeund (6. 05¢,
779, ESIMS: nmiz 334.1 (Ng#). 25 Step B O g N2

N- ( 3- Pyri dyl net hyl ) - 4- pi peri di neacetam de - 84 - WO 98/ 1?098

PCT/ US97/ 15903 anl[naerﬂS g (38.5 mmol) of the product of Step B, 140 mL of HOAc

Lot oL Bt SRRy Ml o RS PP 8RR AT RIS 200,
in di oxaneO‘(Qﬂ%Pe(lQQmﬁgﬂma&@emem;g%z\gdura at mﬁ};mpm{;mgtg’\% hgg and
the 5 sneugspddrithle thivackoo Rfbshiftie XA c{zgérwwa 1 hliusE1d'BRILE

Shr ot o0, BN 0% NAQH (GEreRyshy °rar§z§%gmqgnmwah walebrihem

hydr oxi de brineahbadrg! dvediNGYSD 2ME dieptise Mo éué'&'ﬂ 501193 he4 g (93%
yield) of the t&tlec'ewconpgﬁ?d SIMS: mz 234. a v %ARATI VE

EXAMPLE 8. PIRYUSpyr i dyl et hyl ) - 4- pi peri di nepr opanam de
Step D

Br o a Br — c
\ —_—— \N/
N
Br Br

Cool 100 mL of concentrated HCI (aqueous) to 0°C, then add 5.61 g

(81.4 mmol) of NaNO2 and stir for 10 min. Slowly add (in portions) 11.3 g
(27.1 mmol) of the product of Step C and stir the mixture at 0°-3°C for 2.25 hrs.
Slowly add (dropwise) 180 mL of 50% H3PO32 (aqueous) and allow the

15 mixture to stand at 0°C overnight. Slowly add (dropwise) 150 mL of 50%
NaOH over 30 min., to adjust to pH = 9, then extract with CH2Clo. Wash the
extract with water, then brine and dry over NasSO4. Concentrate in vacuo to a
residue and chromatograph (silica gel, 2% EtOAc/ CH2Cly) to give 8.6 g of the
product.

20 StepE

O

a"Br

10

Combine 8.6 g (21.4 mmol) of the product of Step D and 300 mL of
MeOH and cool to 0°-2°C. Add 1.21 g (32.1 mmol) of NaBH,4 and stir the
mixture at ~0°C for 1 hr. Add another 0.121 g (3.21 mmol) of NaBHa, stir for 2
25 hr. at 0°C, then let stand ovemight at 0°C. Concentrate in vacuo to a residue
then partition the residue between CHClz and water. Separate the organic
phase and concentrate in vacuo (50°C) to give 8.2 g of the product.
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[err] Step A 4-Piperidinepropionic acid [err] 15 3-(4-Pyridyl)acrylic acid
(29, 1 3.4Ry@b&ebes S dissolved in water (70m ) and concentrap@fysersisens
hydrochloric acid (1 m). 10%Pd-C (1.5 spatulas) is added and tﬁe m Xt ure
I s hydrogenated at 25[err]C at 55psi for 72h. The m xture is filtered

through Cel gtgh Fndstma;b@@m%esi1qvm5h@rw1pan§id@om AG 1-X8 (OH) resin.
20 The resjn |s | 331£ % t he conbi ned el uates are evaporated
to dryness PBNEPkS MEof‘PP h’ﬁ’cyr & hat is used in Step B without

St

further purification, p B -tert -Butoxycarbonyl -4 per i di nepropi oni ¢
acid - 85- W\Br-Q8 508 cl Br Ci
PCT/ US97/ 15903 [err} R peri gpropionic acid (} % r epar ed as

described in Step A™al -butytdiar bortate” ( 4. 75mol es)
and sodi um hydroxi de 5 n THF- wat er

(1:1) (40m) and the m Xxture i stlrred at 25[err]Cfor 1 8h-' The mixture
i's passed ogemibthe 2@ rgfw rﬁbl*})offtﬁélp?oddct‘ijﬁStbpfﬁ aaddeohaL rof CHLCls, Wwashed
i ne

wi th THF- wat er e S _are ev a Vi nd t

Beot o RPPHOMIE e vy aad [ FReWisRcOR e 265 bl 4 S Hver -

258. 1 ( MH+) 30XiinSperio@. Warm the mixture to room temperature and stir for 4.5 hrs.,
then concentrate in vacuo to to give the title compound.

PREPARATIVE EXAMPLE 7. N-(3-Pyridylmethyl)-4-piperidineacetamide
H

N
o
H 1
U0
O

10
Step A.
1-tert -butoxycarbonyl-N-(3-pyridylmethyl)-4- pcpendmeacetamlde
Boc
N

OH N N
o) 0]

1-tert -Butoxycarbonyl-4-piperidineacetic acid (5g, 20.55mmoles) (prepared

15 as described in Preparative Example 17, Step A in INO291K), 3-
aminomethylpyridine (2.72g, 26.7mmoles), DEC.HCI (5.12g, 26.7mmoles),
HOBT (3.61g, 26.7mmoles) and NMM (2.94ml, 26.7mmoles) are dissolved in
anhydrous DMF (100ml) and the mixture is stirred under argon at 25°C for
22h. The solution is evaporated to dryness and the residue is dissolved in

20 dichloromethane, washed with 1N NaOH, dried over magnesium sulfate,
filtered and evaporated to dryness. The residue is chromatographed on silica
gel using 2% (10% conc. ammonium hydroxide in methanol)-dichloromethane
as the eluant to give the title compound (6.05g, 77%), ESIMS: m/z 334.1
{(MH*).

25
Step B.

N-(3-Pyridylmethyl)-4-piperidineacetamide
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N-(3-Pyri %tﬁb hyl)-1 -tert -butoxycarbonyl-4-piperidi nepropanam de [err]
l-tert -Bu g?}é onyl - 4- pi peri di nepropionic acid (2g, 7.77maHESy/IsV®3 15
(am nomet hyl ) pyri dine (1.029m , 10.1mmoles), DEC HO (1.937g, 10.1nmoles),
HOBT (1.365g, 10.1 | es) and NMM (1.111m, 10.1mmol es) are dissolved in
anhydr ous DWVF (25mn.gg%md the mxture is stirred undgr argon at 25[err]C for

20h. The sol ution vaporated to dryness and the-Mesidue is taken up in
shed with _0.3N NaCH, dried over| magnesium 20 sul fate,
npo

di chl or onet hane,

filtered and evapor t o ([Ar yness- gte is r t hed on
silica gel using 1. SY% 6 conc. anmmoni um hydr Qxi %gai JTEN hanol ) -
di chl oronet hane as thg eluant to give the title co nd~{2.555g, 95%,

ESIMS: mz 348.1 (MHQ. Step D. 25 o

N- (3- Pyri dystert-Butoxybapbomyl Vi 89riyhnathyded-piSéridineaciBnfide 535y,

PCT/ US97/ 1 N (3- v methyl) - 1-1 ert S

- but oxycar i@%"["ﬁbﬁsa& %’gﬁs%‘g%‘a'ﬁmg&ﬂ%@(@Qé‘%‘rﬁ)g?n%jg%ﬁP@%-)smg"Gi agidiifed in
met hggol (d@xabm(y/_vz)rﬁasam_%isaddedl—l[l‘bermﬁgjreris]Stii'red(ﬁtcastDEfoer/h\één% ?ﬁaﬁgm )

IS a f | . , . .

The vo%mﬂ%&i’f&%&&?&%ﬁ_haﬁgiﬁh@tm'm”ﬁ?’g?ﬂ?a’%ﬁ ‘Fi?"g%ﬁlﬁ W12 with 50%
NaCH aq a . Hatg ISrevapare rymees.| e eesiduedsi ed over

chr omat ogr %ﬁﬁ?ﬁé‘gﬁ.’iﬁ'ﬁfgﬁ ‘*‘é’ﬁa‘d%)ﬁ@%%"?%?eﬁ% 190% odhE. SEmgHigm.S |
et hanol ) - YRRt ReRIANAsdichloremethane as dhe elvaat 10 aive &6Mgo®a% 10
(0. 95869, Yyieh) ofEhé/title vomptthd? ESIME:) m/z 234.1 (MHH+).

10
PREPARATIVE EXAMPLE 8. N-(3-Pyridylmethyl)-4-piperidinepropanamide
o
N1 Y
Z
Step A.
4-Piperidinepropionic acid
N
~N
| y
x g o
15 HO™ "0 OH

3-(4-Pyridyl)acrylic acid (2g, 13.4mmoles) is dissolved in water (70ml) and
concentrated hydrochloric acid (1ml). 10% Pd-C (1.5 spatulas) is added and
the mixture is hydrogenated at 25°C at 55psi for 72h. The mixture is filtered
through Celite® and then passed over a bed of Bio Rad AG 1-X8 (OH") resin.

20  The resin is washed with water and the combined eluates are evaporated to
dryness to give the title compound that is used in Step B without further
purification.

Step B.
1-tert -Butoxycarbonyl-4-piperidinepropionic acid
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PREPARATI VE EXAMPLE 9. Et hyl 4-piperidineacetate [err] Step A. 15 Ethyl 1
-tert -butwoyssanbssnyl - 4- pi peri di neacetate [err] 1-tert PCT/US97/15903

- But oxycar bonyl - 4- pi peri di neacetic acid (1g, 4.1mmoles) (prepared as
described in Preparative Exanple 17, Step C in I NOR91K), ethanol (200
proof) (0.284g, 0.362m, 6.2mmoles), DEC. HCl (1.18g, 6.2nped es), HOBT 20
(0.8331g, 6.2nmmol es) and NM\/IHO. 624g, 0.678m , 6.2mol es) yare di ssolved in
anhydrous DMF (30m ) and thg mkture is stirred at 25[errr under argon for
e

24h. The solution is evapor dr yness and the resi di ssolved in
di chl or onet hane, washed with $at NaHCO3 aq, water, dried ovier magnesi um
sulfate, filtered and evapor at ordryness. The residue | OH :
chromat ogr aphed on silica gel using 0.5% (10% conc. ammoni um hydr oxi de - 87
- WD 98/ 11098 PCT/ US97/ 15903

i n et hanol 3-Ripefitioeprepibaiccacid (1Betramodes) (poepared ashdesdribed inoBtepuid

(0.682g, 619 SR, 41 e - ni e di te
[err] Ethyl ﬁovéébﬁ%%@xﬂc%@gh%?gﬁéé?ﬁgsrﬁgbegtsg?ga(#%ﬂ %ﬁﬂ% es)
is dissé ve@-sam.h‘eﬁp&mmséﬁ) pregisspivec tnEHFtwater (5d) é40mil)iandthexane (v/v)
(003 HRUSRalg o o T i el B Pademine
o ubod i t POEDHERST (1475 boflaRg 1t Aesinds BasbetaRth THEWRIEr oG GOmEReLe and
the resi dueeluatesharsevapomrpgcttbd dryriss ard then azeotmplh Witlh) THFcgivetheni um
hydroxide igye compound (2.72g, 79%), FABMS: m/z 258.1 (MH*).
10
Step C.
N-(3-Pyridylmethyl)-1-tert -butoxycarbonyl-4-piperidinepropanamide
Boc Boc

i i
N N

0O O

OH ﬁ ! =N
=

1-tert -Butoxycarbonyl-4-piperidinepropionic acid (2g, 7.77mmoles), 3-

15 (aminomethyl)pyridine (1.029mi, 10.1mmoles), DEC.HCI (1.937g,
10.1mmoles), HOBT (1.365g, 10.1mmoles) and NMM (1.111ml, 10.1mmoles)
are dissolved in anhydrous DMF (25ml) and the mixture is stirred under argon
at 25°C for 20h. The solution is evaporated to dryness and the residue is
taken up in dichloromethane, washed with 0.3N NaOH, dried over magnesium

20 sulfate, filtered and evaporated to dryness. The residue is chromatographed
on silica gel using 1.5%-2.5% (10% conc. ammonium hydroxide in methanol)-
dichloromethane as the eluant to give the title compound (2.555g, 85%),
ESIMS: m/z 348.1 (MH™).

Step D.
25 N-(3-Pyridylimethyl)-4-piperidinepropanamide
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met hanol ) - gj thane as the eluant to give the title conpound.
PREPARAT? VQ@A@W&EN 15 1 -(8-Chloro-3, 1 0-di bronp-6, 11 PETIUSY /15903

- di hydro- 5H benzo[ 5, 6] cycl ohepta[1 ,2- b]pyridin-1 1-yl)-4-piperidineacetic
acid [err] Step A E&Fyl 1 -(8-Chloro-3, 10-di bronmo-6, 11

- di hydro- 5H benzo[ 56] cycl ohepta[ 1,2- 20 Db]pyridimll

-yl )-4-piperidine te [err] 3,10-Di brono-8, 11 hloro-6,1 1

- di hydr o- 5H benzo[l5, 6} cycl ohept afFt—2—btpy+rdi ne (grepared as descri bed
in Preparative Exa Step F) (0.486g, - 88 - 98/ 11098

PCT/ US97/ 15903 1. 15 i

sAdi ssolved in anhydrou N, Et hyl

4-pi peridi neacetate (pre ?ﬁfdescri bed in Preprati veﬁEx jpl'e 9, Step B)
(0.6241g, 2.3mmoles) and tri lam ne (0.321 m, 2.3mol es]Z ' anhydLous
THF (5m) ] Xt i jrred.at. 25l err] C far The
sol uE ion i 3“‘33%%&@@5156{3@ Spru’fégéysﬂ@&?wg?’é%rﬁﬁ@ P@%ﬂ?%ﬂ?éﬁ%@?g’
di chl or onetth4runeles) ikdissalvedtin methaneh(B88.18mikand M@Soepncs HpSO£th and
evapor at ed 4; T, r ' Ll usi ng
596 ( 200 corLoaRa (ST (o2 6l @ defted and e R & pfed Inflet BFAPE] 13| U2,
to gi veSt he?X (G 1o leahmpbp yolume isstadyced to.halt andl Se mixtureisbasitied te pHh
- di hydr o- SHiAET% NEOH &4 abtiadxdratted Wil diehRrdrheiane! THePRtter id'8Aeqt | C
acid [err] over magnesium sulfate, filtered and evaporated to dryness. The residue is

chromatographed on silica gel using 10% (10% conc. ammonium hydroxide

in methanol)-dichloromethane as the eluant to give the title compound

10  (0.9586g, 61%), CIMS: m/z 248.25 (MH1).

PREPARATIVE EXAMPLE 9. Ethyl 4-piperidineacetate
H
N

OEt
6]
Step A.
15  Ethyl 1-tert -butoxycarbonyl-4-piperidineacetate
?oc llaoc
N N
OH OEt

0]
1-tert -Butoxycarbonyl-4-piperidineacetic acid (1g, 4.1mmoles) (prepared as
described in Preparative Example 17, Step C in INO291K), ethanol (200
proof) (0.284g, 0.362ml, 6.2mmoles), DEC.HCI (1.18g, 6.2mmoles), HOBT
20 (0.8331g, 6.2mmoles) and NMM (0.624g, 0.678ml, 6.2mmoles) are dissolved
in anhydrous DMF (30ml) and the mixture is stirred at 25°C under argon for
24h. The solution is evaporated to dryness and the residue is dissolved in
dichloromethane, washed with satd, NaHCO3 aq, water, dried over
magnesium sulfate, filtered and evaporated to dryness. The residue is
25 chromatographed on silica gel using 0.5% (10% conc. ammonium hydroxide
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Ethyl 1 -(8-Chloro-3, 10-dibronmo-6, 11

- di hydr o- S%desraessd, 6] cycl oheptal 1, 2- 15

b] pyri di n-11-yl) - 4-pi peri di neacetate (0.3g, 0.5mmol es) (prep%% S9g1315903
described in Step A above) is dissolved in ethanol (4m) and

dhg hljor ghrretihqn@tr(afhdmdi@nfbrémduth?ﬁéﬁlaFrfhaxém?mI t@%‘/é\’ﬁl\l@}_@g cbhrﬁ%hdaml e_szjI i's
added. e r r or : rochl ori c aci

(1. 21nmol es@'é@%&fe%)'%%{'\@ﬁe"@%?ggi(ﬁ{;th)'evaporat ed to dryness to give the
title conpound which is used without further 20 purification. ASSAYS 1. In
vitro enzy avs T Lohi.bition of fanmesyl protein transferase,
in vitro e@fﬁéassgyfﬁh gﬁd@?é?%&ﬁg% by the nethods disclosed 25 in

WD 10515 or WD 95/10516. il'he data denonstrate that t conmpounds of the

i nvention are inhibitor Ras- CVLS farnesyl ation artially purified
rat brain farnesyl protginJtransferase—{FFPFH—Phe datalal so show that there
are conpounds of the invgntion which can be consideref as potent (1C50 <10
[err]M inhibitors of Ras B fanesyl ation by partiaN yOpurified rat brain
FPT. 30 Under the tdst protocols enployed, therdi were certain
conmpoun®s within the scopeoof the present invention whi®h di d not exhibit
activity. |Ethy$ 1-tedid-butoxycafbOd/lMLpReridineacetate (0.6g, 2.2mmoles) is

PCT/ US97/ 1 i Rl | v d

i forent tasrosed i i SRy apd MR LA, HBRGH by 3o 100U % 12
COs cel | s aRddad apdshe minureiis stinedfat2SChovebs Sha gnixiure isipassed aver ay t he
met hods di Sb‘éc?%?éid RaWAEIoRE é%‘y%ﬁﬁ/agngﬁ@@-rteﬁﬂis RREMB[Uted wilhPétRBAGK! | cal

conposi,tio romthe c ounds descri b I's inventiqQn, | nert,

phar mad&ut i th® ICQ"RB%@E‘H)‘ES@JWQV@P@’ gd teéilfyness and the residue is
chromatographed on silica gel using 1% (10% conc. ammonium hydroxide in
methanol)-dichloromethane as the eluant to give the title compound.

PREPARATIVE EXAMPLE 10
15 1-(8-Chloro-3,10-dibromo-6,11-dihydro-5H-benzo[5,6]cyclohepta1,2-
blpyridin-11-yl)-4-piperidineacetic acid

=N

N{ Br

OH

O
Step A.
Ethyl 1-(8-Chloro-3,10-dibromo-8,1 1-dihydro-5H-benzo[5,6]cyclohepta(1,2-

20  blpyridin-11-yl)-4-piperidineacetate
N
Br\@/m N Br
\N P

Gl
Br OEt

@]
3,10-Dibromo-8,11-dichloro-6,11-dihydro-5H-benzo[5,6] cyclohepta[1,2-
b]pyridine (prepared as described in Preparative Example 6, Step F) (0.486g,
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eith or liquid. Solid form preparations include powders
tabl ets, ?83’8#@& e granul es, capsules, cachets and supposﬂf‘g‘W%’g’m’Pﬁe
powder s and tabl ets nay be conpri sed of fromabout 5 to about 70 percent
actlvelngre U l.id carrier kno in the
magnesi um ca Igs% @ @Vﬁ% taé’g\ygf%l,‘s ?Eﬁ{:&@ﬂgﬁﬁ‘y\ IqaR'PSE neq&g%qagqs
powder s, 1$premedaSsdmm@dpaderaﬁve Exaoyde 9a SteplB)d0dZHge f or ns
suitable f |

zan 'e?"g"@”‘ﬁ%*“?’a"‘“ﬁef@"?ﬂ*"a"‘? PRIBLPROSIGE T (S, |

mel ti ng wax suc a mx

first neltéde asklg V\P@UM&%’HF at 2§° Q%b@ﬁ‘@eﬂ‘%éﬁﬁ@éﬁé@usl y therein
as by sgi rre'v%ﬁoréﬁéé tamryﬁéséﬂanaqaa%ymu%qs dl%mwﬂ% HicHl G dtRERE Anignt O

o epar at 1 onasic Wia 1B NG e iaR0AT erad e Esreledio desgipie
ey be nenfihenprduat i ciwonvatograntisthsh silaopetasing 6% (10%sedrs, par ent er al

tor i nt rangironiym hvstofie iy "?é'ﬁﬁﬁgﬁp%ﬁ'ét@ﬂéﬁ%ﬁﬁé e Slfet 3G oe fhid 2t on

may i ncl udditietampeunrd.and solids in powder form which may be in

conbi nation with a pharmaceutically acceptable carrier, such as an inert
corrpref@edﬁgﬁ Al so included are solid form pr epar ati ons which
are intende 0 be converted, shortly before use, to liquid form

pr epar at i ons-(BdPhlere3e O-slibnomp-6oht-shifivdrarsHdenzpka. Playelaheptaldi2- i qui d

forms incl m@hmﬂ-ynsq,-wmmﬁ; ag emul si ons. The conpounds of the
invention may al so be geverable transdermally. 35 ransder mal

FONQL-of creans, |otiongr—gé angLor

e , in a transdermal patch_o » rix or
reservoir type as ar®d canveftional in the art for thiy pur pose. Preferably
t he conpound is adm ni 8d orally. N Br

OEt OH
o
Ethy! 1-(8-Chloro-3,10-dibromo-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-

15  Db]pyridin-11-yl)-4-piperidineacetate (0.3g, 0.5mmoles) (prepared as described
in Step A above) is dissolved in ethanol (4ml) and dichloromethane (4ml) and
1M lithium hydroxide in water {1.21mmoles) is added. The mixture is stirred at
50°C for 5h. 1N Hydrochloric acid (1.21mmoles) is added and the solution is
evaporated to dryness to give the title compound which is used without further

20 purification.

ASSAYS
1. In_vitro enzyme assays: FPT ICsg (inhibition of tamesy! protein
transferase, in vitro enzyme assay) are determined by the methods disclosed
25 in WO/10515 or WO 95/10516. The data demonstrate that the compounds of
the invention are inhibitors of Ras-CVLS farnesylation by partially purified rat
brain farnesyl protein transferase (FPT). The data also show that there are
compounds of the invention which can be considered as potent (ICsg <10
uM) inhibitors of Ras-CVLS farmesylation by partially purified rat brain FPT.
30 Under the test protocols employed, there were certain compounds
within the scope of the present invention which did not exhibit activity. it is
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- 90 - WO 98/ 11098

PCT/ US97/ 15Q@%sRieiger abl y, the pharnmaceutical preparation isg | sage
form In such form the preparation is subdivided into unit ggg?sg%ﬁsgag
contai ning appropriate quantities of the active conponent, e.g., an
effective apalgyed thacichveorhpeulies Wortt éuhmsaa:tivﬁ{) under a difiéremtdedti ty of
active corrpound IT a unit dose of preparation may be varied or adjusted
from about ®49¢9%t 0 1000 ny, nore preferably fromabout 1 my. to 300 ny,
according to the particular application. The actual dosage enpl oyed may be

varied dependi ng DM f f

the condition beg: € S g@?‘d%ﬁat I on soﬁgéleﬁth%r@%?rq&d%g&ém&y °

particul &r smlulbtilolnowf Bsswromsszmmeargkdatannmeﬁrm' ﬁhetme@&f@r ﬂﬁp‘?sedr‘éat mant

S |n|t|ate§,V #1 Wo $659f5 Which are less than the optinmum dose of
ereafter,

t he conpoun e dosage is increased by small increnments until
the opti num effect under the circunstances is reached. For conveni ence, the
total daily dosaqéb pasingi pHataracanticdiccorapositions éoedl thencompounds duri ng

the d f
L g e AR gt R “e“Cﬁe&écaq%&@c;gz»gﬁébq%@%éazuebe
tlhgar eof 10i | leither selid| crtlizgiicic Solidifagn tpyeparationd gnalude glowdess atabiatsi ng
ciinician C

at | ent s SHOSIIE QrditiBs, BEbfids Xachéfs ahfippLBRoRlt Thepdddiatand,
recomended tableigmayche ﬁémnf§86r%fl rcaarﬁmuéﬁrtatab@hﬂ ZP RereenlaCtivg t o 2000

mg/ day pref Eiﬁ&@di’eﬁtogu‘ﬁaﬂwwgoliméﬂméfs iafe kHQWhantﬁelrarﬂle\(gdﬂd desigm t 0 bl ock
tumor growt h.” The conpounds are no r.ed vvlthlnthls

dosage r angé’afbﬂﬁaﬁa W’Qr%e%@g‘ﬁ{)tpgs ngabR%&f?ﬁ%ebtsaitbgeéF RRWIS £ or s

which 15 cachets and capsules can be used as solid dosage forms suitable for oral
administration.

For preparing suppositories, a low melting wax such as a mixture of
fatty acid glycerides or cocoa butter is first melted, and the active ingredient is
dispersed homogeneously therein as by stirring. The molten homogeneous

20 mixture is then poured into convenient sized molds, allowed to cool and
thereby solidify.

Liquid form preparations include solutions, suspensions and
emulsions. As an example may be mentioned water or water-propylene
glycol solutions for parenteral injection.

25 Liquid form preparations may also include solutions for intranasal
administration.

Aerosol preparations suitable for inhalation may include solutions and
solids in powder form, which may be in combination with a pharmaceutically
acceptable carrier, such as an inert compressed gas.

30 Also included are solid form preparations which are intended to be
converted, shortly before use, to liquid form preparations for either oral or
parenteral administration. Such liquid forms include solutions, suspensions
and emulsions.

The compounds of the invention may also be deliverable transdermalily.

35 The transdermal compositions can take the form of creams, lotions, aerosols
and/or emulsions and can be included in a transdermal patch of the matrix or
reservoir type as are conventional in the art for this purpose.

Preferably the compound is administered orally.
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25 contain a conpound of the invention. The scope of the invention inits
phar maceu® ’"eggjrposition aspect is not to be limted by tRETEEAHHIES

provi ded. - 91 - WO 98/ 11098

PCT/ US97/ 15903 Ph ceutical Dosage. Form Exanpl es, EXAMPLE A- Tabl et s No.

| ngr edi ent s réterably, the Shar@?‘f%ﬁf‘:@?pr%rﬁggﬂé? in unit dosage fE.c Bipound
100 S0¢h form, the praparationUSFsubdivided into unit doses cbifaining 113 3.

corn, .2 Bonfeffh s o thp i, componefl 5, m HAG b’ 1
Magnesi um athigvaitbe desired purpose. 3 ___7 Total

300 700 it It whabl e
m xer fsor 10- 15%;1'55?}%&?& ggﬁ%ﬁ?é@ﬁyﬁ Ibtfp}elw\?\nﬁts ﬁﬁfﬁ%ﬁdleg%#hb t he

danp gr anuy@aded g adiisted fiom aboutPdemgsto 1@0Q Mg, Tnare preferabiniomsabout

neceS_sary;HPﬁgF. foB00 A dbicerdihgdo the ulBeagplicdiont anul es i f necessary
and mx with Tt x_f nut.e tem No.., 5 and m X

for 1-3 m nut es?wé(l\ﬂ%a?%'s€&%9? ‘ElY ml;yag‘ﬁ rvg.agﬁéz{e'&)deg] Hﬂanm?gh on a
sui tabl e tEguitermendbiofdhe PatiRt Bnd-tiasevedty ofthe conditidmbeiaditesdted.
gg{)caq%ul eDeterHhSHRT BF the proper dosdyfe fof e FATRAIE Situation is within b2 skifl

of the art. Generally, treatment is initiated with smaller dosages which are less

than the optimum dose of the compound. Thereafter, the dosage is increased

by small increments until the optimum effect under the circumstances is

reached. For convenience, the total daily dosage may be divided and

15 administered in portions during the day if desired.

The amount and frequency of administration of the compounds of the
invention and the pharmaceutically acceptable salts thereof will be regulated
according to the judgment of the attending clinician considering such factors
as age, condition and size of the patient as well as severity of the symptoms

20 Dbeing treated. A typical recommended dosage regimen is oral administration
of from 10 mg to 2000 mg/day preferably 10 to 1000 mg/day, in two to four
divided doses to block tumor growth. The compounds are non-toxic when
administered within this dosage range.

The following are examples of pharmaceutical dosage forms which

25 contain a compound of the invention. The scope of the invention in its
pharmaceutical composition aspect is not to be limited by the examples
provided.
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2. Lact ose USP 106 123 3. Corn
St arch, Foodw&ogdfres 40 70 4. Magnesi um St
7 7 Tot al 253 700 10 Met hod of ﬁﬁéﬁr&%{?@&re

Mx ItemNos. 1, 2 and 3 in a suitable blender for 10-15 mnutes. Add Item
No. 4 and mx for 1-3 m nut%,‘—,_%ig!,;@nga'gg?grp%rﬁf\ggamw@abl e two-pi ece
hard gel atin capsul es on a suitahl tJng nmachine. Wile the
present invention has been desc m&#&ion with the 15 specific
enbodi nents set forth above, many alternatives, nodifications and

vari ations Wll'h arent to those o ordt ary SRtz 0 Tthe art.

Al such al fel¥8aeidas INQIOHIOME,  ope opg ori ' ety fall
within the $pitjit fnd mm@ﬁpbbﬁdpresent inventiqeo - 92 - SOOPV\O 98/ 11098

PCT/ US97/ 15903 VAR ATV : A Conppu rormutra—{[err] or
a phar maceufd c24 | \ nrm ﬁéé\l tor saolvate ther 3%2 jgrpi1|13 o)

one of a, b] c3andjd r@@rp@m@ﬁ %@u@@agrr] wherei goRl er|r] ig00-, |-CH err]
or -(CHerr])nCJe 1to 3, anfl the remaijning a, b, ¢ and d

ginn |s
groups reprégsent CR[erEﬁagro) 18 or each of a, b, c, land d are
i ndependent |y sel e ted’dnlﬂsﬁW{terr] or CRlerr]} each Rerjr] and eadgh R err]

L 07 Y e T oy P LRl 9 TR a0
-NR[err] R el erMagnesiGhOBiRpanatd, -CO erf] RlerB], -|ocCOerr] Rlerr],
-CN, -NHC(O - err[RerrJ, 300 -'-70—0

Method of Manufacture
Mix tem Nos. 1 and 2 in a suitable mixer for 10-15 minutes. Granulate
the mixture with item No. 3. Mill the damp granules through a coarse screen
5 (e.g., 1/4", 0.63 cm) if necessary. Dry the damp granules. Screen the dried
granules if necessary and mix with ltem No. 4 and mix for 10-15 minutes.
Add ltem No. 5 and mix for 1-3 minutes. Compress the mixture to appropriate
size and weigh on a suitable tablet machine.

No. Ingredient

1. Active compound 100 500

2. Lactose USP 106 123

3. Corn Starch, Food Grade 40 70

4. Magnesium Stearate NF 7 -4
Total 253 700

10 Method of Manufacture
Mix item Nos. 1, 2 and 3 in a suitable blender for 10-15 minutes. Add

ltem No. 4 and mix for 1-3 minutes. Fill the mixture into suitable two-piece
hard gelatin capsules on a suitable encapsulating machine.

While the present invention has been described in conjunction with the
15 specific embodiments set forth above, many alternatives, modifications and
variations thereof will be apparent to those of ordinary skill in the art. All such
alternatives, modifications and variations are intended to fall within the spirit
and scope of the present invention.
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- CONHR] er I Jiym [err]CH err]H, -NRerr]COCRerr], -SRerr rr],
-SSR err] N( 8r9 err] wherein each R75 is independently sel c‘%é@’g;%ﬁ?H
and -C(OQ OR[err], benzotriazol-1-yloxy, tetrazol-5-ylthio, or substituted
tetrazol - 5- T)ﬁt wyl, al kenyl or alkyl, said al kyl or al kenyl

group optio ' tuted with halo, -ORerr] |
R3 and R4 afle t hé& eampounddif tihefermuland each independe“"lm mmmmm'l
any of the substituents of R err] a'&d Rlerg, or Rerr]*antl R err] staken

t oget her represent a saturat 2or unsgturdted Clerr]-Clerr] fused ring to
the 20 benzene ring (Ring | dRl e RlerrRy Rlerr] and Rlerr] each

i ndependent |y represents H, -CF[ r 3 , aI kyl or aryl, said alkyl
or aryl optionally being sub grr], -SRlerr], -S(O)tR[err]
-NR[err]COOR[err], -N(Rlerr] ?etbm]: ! \’COQ[err] _OOOR[err],
-OCderr]Rerr], -CJerr]Rerr], quer ]R err or R5 is conbined with
Rlerr] to represent =0 or =S and/or 25 N R[err] Is conbined with Rlerr] to

represent =0 or =S; Rlerr] represen% y7 cycloal kyl,
cycl oal kyl al kyl, heteroaryl, arylR>arl VI\Qr - NR[ err R[err] wherein R err]
and R42 |ndependently represent H, arybhy al kﬁ, ar 41 , heteroaryl,
het eroaryl al kyl , heterocycl oal kyl, hﬁﬁero J.r | al kyI het er oal kyI ,
'I

cycl oal kyl , cycl oal kyl al kyl , al kenyl and nyl; - 93 - WO

98/ 11098
pCT/ Usa7/ 15853 RRaImaceutically acoeptapie salt or S°“’F‘e iheregh MNereiN: e bet ween
carbon & ons 5 anbie® rae;.tm eand d rawe@gnta)Nanr %mr@rgmrfa issQE-GH@er when a

doubl e bond.(cH @m whéréifith & 1 wg%sneqné |r¥n{aﬁﬂﬁ§%eﬁt caNd 8 (g;%%ls Rlerr],

et bot RARSEIL G SKRE & and b mand p - oo e no-double bond s
each of a, b, ¢, and d are independently selected from CR? or CR2;
each R1 and each R2 is independently selected from H, halo, -CF3, -OR10,
10 -COR19, -SR10, -S(OlRY! (wherein tis 0, 1 or 2), -SCN, -N(R10)5, -NR10R11,
-NO3, -OC(O)R10, -CO2R10, -OCO2R 1M, -CN, -NHC(O)R19, -NHSO,R10,

. -CONHR19, -CONHCH>CH20H, -NR1CCOOR11, -SR11C(0)OR11,
-SR1IN(R75), wherein each R75 is independently selected from H and
-C(O)OR11, benzotriazol-1-yloxy, tetrazol-5-yithio, or substituted tetrazol-5-

15  ylthio, alkynyl, alkenyl or alkyl, said aikyl or alkenyl group optionally being
substituted with halo, -OR10 or -CO5R10;

R3 and R4 are the same or different and each independently
represents H, any of the substituents of R and R2, or R3 and R4 taken
together represent a saturated or unsaturated Cs-C7 fused ring to the

20 benzene ring (Ring III);

RS, R6, R7 and R8 each independently represents H, -CF3, -COR10,
alkyl or aryl, said alkyl or aryl optionally being substituted with -OR10, -SR10,
-S(OxR11, -NR10COOR11, -N(R10),, -NOy, -COR10, -OCOR10, -OCO.R1,
-CO5R10, OPO3R10, or RS is combined with R to represent =O or =S and/or

25 R?7 is combined with RB to represent =O or =S;

R10 represents H, alky!, cycloalkyl, cycloalkylalkyl, heteroaryl, ary!,
aralkyl or -NR40R42 wherein R40 and R42 independently represent H, aryl,
alkyl, aralkyl, heteroaryl, heteroarylalkyl, heterocycloalkyl,
heterocycloalkylalkyl, heteroalkyl, cycloalkyl, cycloalkylalkyl, alkenyl and

30 alkynyl;

-93-



each independently repres I Sﬁm err])[err], Hand hal o, dihalo,
al kyl and%;ﬁgidgyl)[err]ﬁm“nmm Mm err], Hand - OR10 pe@xiso7risedd and
H =NORerr] or -O (CH err] C‘}\Rheel‘hplsZ 30r4 nis 0 (zero), 1,
2, 3, 4, 5 or 6; 10 TIS -CO; -SO; -Sderr]-; or -CRlerr]Rerr]-

V\,herel n Rerr] gud eaddnts Al onaey tIy represent H, aI kyl, aryl, aralkyl,

het er oal kyl, he eroer het ar Ia K het

het er ocycl oal kyI @“}édd e‘fe‘?”@&ny ﬁ%ﬁ’ faﬁﬁﬁ eﬁ?éﬁ&lan ?n%tfoé}a&al kyl ,

h(ejt{r oa]ryl dolbbkieebomd,ysudhkiat wm\e]amimmld\l a)bbkglls praaeetokymicicﬂl kyl al kyl , 0
err 1 . Qare b V\@ef

and R42 ar g@e‘%@é&“%% sglﬁ ﬁ[)@g? RT |%’%'S.kﬁgl d)C? éﬁi11 i (Q)Rm

(zero),51 andzovhem) nOan!mJtr!aJponépsegeﬁeet betweeargarban mmsf% amqkﬁt A and B

heteroaryl g @ esé M9 XJ0FI0R) k—vhndwmmaxbkawpaﬁ@ww
aralkyloxycar ony

Ci covalen h t he

car boxyl gl@iyl2:i- %d 6%?@ cﬁa!:?a PXY-SQWF%’K?/PP_%LWE) ysphi nyl ,
N-gl ycosyl CI—? hg5-D--wiSerein p is 203%#/4;1098
PCT/ US97/ 1590 vvlttb heg)o § ugg% when Tis -SO, Zis not
-NRerr]Rerr]. épuﬂ clalml V\,herelnalsN b, ¢ and d are
carboni05 A and'B-Gﬁ-h -86pr S0, or2CRIARBhewbeptsin R3P and 8% bond is
absent. 3. 2 e d R and R3
are halo sé?d%éﬁ'&%?‘q?%?ﬂ?ég“m aéo'R%I \rog 5?41%%1%%@? ﬁéﬁsrblangPand R4 are
hal o sel ecthetemasyialkyl.dielerqyclaaliad or heterocycloalkyla kyl, a

Z represents alkyl, aryl, aralkyl, heteroalkyl, heteroaryl, heteroarylalkyl,

heterocycloalkyl, heterocycloalkylalkyl, -OR40, -SR40, -CR40R42, -NR40R42,

\, _(CHa) ~ . N
N N N | \ N/)—(CH) NRMR%
N Z k/ 2

\N/\—(O \O

15

and
— }Ni— (CHz)m'NR14R40 1 NH» \l.f

wherein n, R40 and R42 are defined hereinbefore,
mis2,34,5,6,70r8;
qis 0 (zero), 1 or 2,

20 and R4 represents H, C1.¢ alkyl, aralkyl, heteroaryl, acyl, carboxamido,
carboxamidoalkyl, cyano, alkoxycarbonyl, aralkyloxycarbonyi,
D- and L-amino acids covalently bonded through the carboxyl group,
imido, imidamido, sulfamoyl sulfony!, dialkylphosphinyl, N-glycosyl,

_NH; N N q
L /LH AE/Q/Q
CeHs

/Q ):j N\N /</N:©

' o and

-C(NHCHg)=CHNO>.
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2 4 T LN 2, 0,7 L il

are in the 3-, 8- and 10* pbsition on the ring structure. 15

The conpound of claim4 wherein Rerr] is Br %E[z%”] is d in the 3 and
the 8- posi WitrtherpProNisorthabwhen dcisnSO-, &rismadr % Rlerr] is d and
Rlerr] is Br in the 3-, 8- and 10- position on the ring structure. 6. The
conmpound of claimb5 wherei n each of R5, R6, R7 and R8 is 20 H 7. The
conpound of claim®6 wherein the noiety -(CH2)n-T-Z is bonded at the 2-, 3-
or 4-position o2.the ‘ﬂ-iepeompnyhdrdfntamﬂﬁwhereina&N bl leeand dparencarbdnc! ai m

7 wherein tyh Ition on the
pi perdfgnyl Augﬁg% §5¥h r%%ﬁfnp% "‘% crarm ?o\ﬂfi‘gger é?ﬂa sﬁgsggfo lor 2, T
is -CO and Zis -NRerr]Rerr] wherel n R4A0 and R err] independently
represent H ary, alind co:?\?oun&roﬂcﬁfhvZWe@émﬂRY'andW aré# dh@'ﬁgyénd

het er ocycl I het roc oal I al kyl het er
cycl oal iyl %ﬂ@ﬂv gcge rgg1 c oro y ls)i-i and ﬁ Oﬁéar\{d R¥ are

PCT/ U897/ 153(535&@@[&(3 oat @hlanﬁbﬁarﬂmnﬁ; defl ned her ei nbefore, mis 2,3 or 4;
@ O (zero), 1 or 2; and R err] represents H (err] alkyl, aralkyl,

het eroaryl, acyl, car boxam do, carboxam doal kyl, cyano, al koxycar bonyl ,

ar al kyl oxycar bomyl i ﬁl'hh)compndamcdlclalm 3 wherein R2 and R3 are halo in the 3-

and the 8-position on the ring structure; or R2, R3 and R4 are in the 3-, 8- and
10- position on the ring structure.

15 5. The compound of claim 4 whersin R2 is Br and R3 is Cl in the 3-
and the 8-position on the ring structure; or R2 is Br, R3 is Cl and R4 is Br in the
3-, 8- and 10- position on the ring structure.

6. The compound of claim 5 wherein each of RS, R6, R7 and R8 is
20 H.

7. The compound of claim 6 wherein the moiety -<(CH2)n-T-Z is
bonded at the 2-, 3- or 4-position on the piperdinyl ring.

25 8. The compound of claim 7 wherein the moiety -(CH2)n-T-Z is
bonded at the 2- or 3- position on the piperdiny! ring.

9. The compound of claim 8 wherein n is zero, 1 or 2; T is -CO- and
Z is -NR40R42 wherein R40 and R42 independently represent H, aryl, alkyl,
30 aralkyl, heteroaryl, heteroarylalkyl, heterocycloalkyl, heterocycloalkylalkyl,
heteroalkyl, cycloalkyl or cycloalkylalkyl or
Zis
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sul fanmoyl , sul fonyl, dialky chosyl
or-C(NHCH[ avo]g);ffﬁglblq err]. ﬂmmﬁm ’,ﬂJU he conpound of clpgirRis§y¥egy €i n
nis zero; Zis -NRerr]R erk epresents H and R42 represents
heteroaryl al kyl . 11. The conpound of claim 10 wherein R err] is H and

Rlerr] is 3- erld tgethyl . 15 12, The corrpound of claim9 selected from
any of the ti qrf‘é sNof Exan'pJ e 13\ g conpound of claim 12
which is sel ecHed from {96 n V\ﬂ 98/ 10t N 14p40

PCT/ US97/ 15903 [err] or ph faceut | cal | cept eLbi,e’ sartehEr &or

The conpound of claim 13 whic '»s - 97 - [err] 10 15 A pharmaceuti cal
conposition for |nh|b|t|ngth maéigrowtho.f. | s conprising an

ef fective anmount of corrpound

in conbin with a
pharmaceutically acceptabl e carrh\e’ré and N Hse of an
ef fective amsep-(CHp-NRMRYUND of aiid in the manufakture of a

medi canent for M nhibiting the abnornmal growth of cells.O
wherein R40 is defined hereinbefore,

mis 2, 3 or4;

5 qis0(zero),1o0r2;
and R14 represents H, C4_s alkyl, aralkyl, heteroaryl!, acyl, carboxamido,
carboxamidoalkyl, cyano, alkoxycarbonyl, aralkyloxycarbonyl imido, imidamido,
sulfamoyl, sulfonyl, dialkylphosphinyl, N-glycosyl or-C(NHCH3)=CHNO>.

10 10. The compound of claim 9 wherein n is zero; Z is -NR40R42 wherein
R40 represents H and R42 represents heteroarylalkyl.

11.  The compound of claim 10 wherein R40 is H and R42 js
3-pyridyimethyl.
15
12. The compound of claim 9 selected from any of the title compounds
of Examples 1-54.

13. The compound of claim 12 which is selected from
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17. The_use of Claim 16 I nhibited are tunor cells

expr essi n§ HIAEB; vat ed rammauﬁmnﬂﬂﬂanm The use of CPEFH¥ESMer ei n
the cells inhibited are panereatiic tuner tells, lung cancer cells, nyeloid
| eukem a tunor cells, thyr 0| d follicular turmr cells, myel odyspl astic tunor

cells, epidernmal garc |nona tumor cells or
colon tunors cell h the inhibition of

t he abnormal growth a e€urs by thes) of ras farnesyl
protein transferase. h@ use of C1a|m16 whereln the inhibition is of

tunmor cells 30 V\/nere Ras in i ac |vated as a result of
oncogeni c nutation in gepess hﬁr t an he R ne.

o)

Isomer A

Br i;q“'II!mlii Cl
N

IsomerB O

OY\/L) \/O

'somer C isomer D
Br—/ \ Cl
=N
c Br
N N
N N
Y a

and Isomer D3 amide

or a pharmaceutically acceptable salt thereof.

14. The compound of claim 13 which is
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oo e

N
O H Br
= i N
N N
y
Isomer A Isomer D3 amide

or

15. A pharmaceutical composition for inhibiting the abnormal
growth of cells comprising an effective amount of compound of Claim 1 in
combination with a pharmaceutically acceptable carrier.

16. A method for inhibiting the abnormal growth of cells comprising
administering an effective amount of a compound of claim 1.

17. The method of claim 16 wherein the the cells inhibited are tumor
10 celis expressing an activated ras oncogene.

18. The method of claim 16 wherein the cells inhibited are
pancreatic tumor cells, lung cancer cells, myeloid leukemia tumor cells,
thyroid follicular tumor cells, myselodysplastic tumor cells, epidermal

15 carcinoma tumor cells, bladder carcinoma tumor cells or colon tumors cells.

19. The method of claim 16 wherein the inhibition of the abnormal
growth of cells occurs by the inhibition of ras farnesyl protein transferase.

20 20. The method of claim 16 wherein the inhibition is of tumor cells
wherein the Ras protein is activated as a result of oncogenic mutation in
genes other than the Ras gene.
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