Bl SPYRI DO- CYCLOHEPTANE COVPOUNDS USEFUL FOR | NHI BI TI ON OF FARNESYL PROTEI N
TRANSFERASE 5 BACKGROUND WO 95/ 10516, published April 20,
1995 di sclwpsmstggicyclic conpounds useful for inhibitingpéauResiiless
protein transferase. 10 In view of the current interest in

i nhi-bi tors of farnesyl protein transferase, a wel cone contribution to
the art woul d be conpounds useful for the inhibition of farnesyl
protein transferase Such a contri but i on is provided by this

i nventi on SUWARY OF THE | NVENTI ON This invention

provi des® E%%B%fhﬁ‘éﬁ"w GOMPOUNRS PSRED] £, fNHIBITION GF FARNESXL HROSKIN TRANSFERASE
transferase (FPT). The conpounds of this . I nvention are represented by
t he fogmul a: [err] or a pharmaceutically acceptable salt
or solvate thereof, wherein: 25 Ais alkyl, halo or H B
Is methyl, halo or H the dotted Iine represents an optional

doubl e bo R[err] R[err] , Rerr] and Rerr] are
i ndepende MCKGRO oup consisting of H -CF[err],

-COR[err], al kyWQr9af y105b@,| d)l.\iqh@}'iedoﬁpnl 20, 1995 discloses tricyclic
1 compounds #seful for inhibiting farnesyl protein transferase.

10
In view of the current interest in inhibitors of farnesyl
protein transferase, a welcome contribution to the art would be
compounds useful for the inhibition of farnesyl prbtein
transferase. Such a contribution is provided by this invention.
15
SUMMARY OF THE INVENTION
This invention provides compounds useful for the inhibtion
of farnesyl protein transferase (FPT). The compounds of this
invention are represented by the formula:

or

R
20 (1.0) R 2.0

or a pharmaceutically acceptable salt or solvate thereof, wherein:

25 A is alkyl, halo or H;
B is methyl, halo or H;
the dotted line represents an optional double bond;
R5, R6, R7 and R8 are independently selected from the
group consisting of H, -CF3, -COR10, alkyl or aryl, said alkyl or
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REPLACEMENT SHEET aryl optionally being substituted with - CR[err]
-SRerr], -S(Oferr]R [err], whereint is 0, 1 or 2,

-NR[err] CGyQsershdes - N(Rlerr])[err], -NJerr], -CORlerr], PCT/US98/11496,

-OCOR[err], -OCCJerr]Rerr], qurr]R[err] ODO[err]R[err] or err] is
conbined 5 Wlth R6 to represent =0 or =S and/or Rlerr] is combined with

t - @ d 14, al kyl
E[rslrr] oroar 5& m@ntbt%%;iubs‘ﬁtuted with ORe{rr]r?e%r ggrent gnglzkyl gr eryl ;
10 Wer’r 9@ HQ%T C(’O)N rr]Rerr],
-S(O)[err] R[eerCORIO -oceml[ler-qcmz Py DR@3R] &m,m of RS%RY, RAd

d I I f_H,

Al iyl | aryPhEcRY ‘%"b o ey Bh pmbikition, yIiCRIAP U, GBRREY betdvErior
cycl oalkyl remle@em e CH2y+ whereinh gt isr dcmltbawh;nh caubbc.suhs@xﬂuwdkyl
substit ut edyigh YIloweiUli j{lt UoRelerl a?ko yL @F‘é\’br psbt RE gd Birf&{ Vel kyl

substituted het egoary a stitat e err -Cerr
subst it ut edity R aF‘ky"FHFWFlt =0 or sn%ﬁndlgréﬁ Hét epBbjRed VI VI#%rel n
sai d subst ié éng=Qpsr =S; have one or nore substituents sel ect ed from

err]-Cerr] al al kox aralk het er.o | al k err|
z(a:l[kyl LX)(/:[aI kyl , YbaFWFB Ry by I?§ @fearrl"‘ikﬂ[ g‘? g%?ﬂqu aryl
-CN, Heb eroaryl R1 reimasentsc)a(tk Bldey lary 1=O -OH, am no substi t ut ed am no,

”'CE 8)_ ?]g?er ﬁn r«%xtegeﬁ e%ﬁi‘*? R?ﬁég,&] Fctbdtky1S ainyT, fa‘.ﬂ%ng ounds

of this inv tWéﬁrmPl YDpJFBﬁ Pnhibit 2 5 farnesyl protein transferase,

but not geranyl geranyl protein transferase I, in vitro; (ii) block
t he phenotypi c change ingnced by forn10f tr %éiprnIng Ras which is
a farnesyl acceptor but/ﬁot\ﬁby3 fon of traﬂ% orﬁVng Ras engi neered
to be a geranyl geranyt—y T atcept or; | \1Ljrﬁﬁblocg/? ‘ ﬁ&lular processi ng
of Ras which is a 30 fa I acceptor Put not of Ras neered to be a
ger anyl ger anyl acceptoRﬁ and (iv) B ock abnorna ceII growth in
cul ture induced nsfornIng Ras
2 \ >4 N
—_R3
K ,\ K PN
N R%
15

wherein R3 and R4 are independently selected from the
group consisting of H, halo, -CF3, -OR10 (e.g., -OCH3), -COR10,
-SR10 (e.g., -SCH3 and -SCH2C6HS5), -S(O)tR11 (wherein tis 0, 1 or
2, e.g., -SOCH3 and -SO2CH3), -SCN, -N(R10)7, -NR10R!11 _NO37,
20 -OC(O)RI10, -cO2R10, -OCO2R11, -CN, -NHC(O)R10, -NHSO2R 10,
-CONHR 10, -CONHCH2CH20H, -NR10COOR!1,

o)
. OCH
/u\ N 3
H (@]

-SR11C(0)OR!1 (e.g., -SCH2CO2CH3), -SRI IN(R75)2 wherein each
R75 is independently selected from H and -C(O)OR11! (e.g.,

25 -S(CH2)2NHC(O)O-t-butyl and -S(CH2)2NH?2), benzotriazol-1-yloxy,
tetrazol-5-ylthio, or substituted tetrazol-5-ylthio (e.g., alkyl
substituted tetrazol5-ylthio such as 1-methyl-tetrazol-5-ylthio),
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farnesyl acceptor but not of Ras engineered to be a geranyl geranyl

acceptor; and (iv) block abnormal cell growth in culture induced by
t ransf or m WO BES7961 5 The conmpounds of this invention ipahiidokr11496
farnesyl protein transfer ase and the farnesylation of the oncogene
protein Ras. s, this invention further provides a nmethod of

i nhi bi ti ngalkynylf anllqelsyl qrr elkeyln saidnalkylaoe, alkenyl, group feptiesally pr ot ei n

transfer asgém subgﬁnﬁaanw,ﬁ, hgweco#l(} &wr@@%wdt he agmdnl Et rati o_rll_hof
10 ff tricyclicqgonmpoun escri bed abov e

ggm ni ste r ate*PC ‘&f‘sgﬁur& kﬂ?s “&ef)é’rﬂ ﬁ}g\ﬂgﬁﬁ 6‘!@ Ihpa\??lé%t said %fo

i nhi bi t facyemllk roamemytlraﬁaf anqmyl lgfi'ou ¢f Beingh dpteohdlgpt ment o

th I met hod

e coneer s i< iR 1 gy e, B S OO

transforrredr)del-Cé)zlb 124rSRil eN(R;l%)a,eN(RéP)GQ@RMnt-CGR ,corrpound

of ‘this (? AVEND Oﬂrherépnqﬁnﬁlwﬁﬁﬁ‘ R 4 é’ldssdéﬁﬁgasat%&ecﬁb ﬁq

|ndependent 0 nornal at of )@gﬁg ani sm; 181?

i nhi biti onyeprem@ ,Ut(gsHZ}m rem-(Q EQZR wherein R¥Y lis

(tumors) expriReiditl#NdéGhd, ahf s FPG0ORCRHE 1s(§)tot U,nnsral&eél'kﬁn&f' and .

whi ch _t .o Is activated as. a resu
in anét(ﬂerlig%ﬂ& gr% E@PUBEMYncarMNAg gPEht -3H] P& of ot her

proliferat i-Ne{ @y ams a maMnmbomb@miﬂ?ta Rbsulslet ov atipd® Bod occurs.
This i nvention l Sej prow des a nethod tor inhibiting or treating tunor
grow h by ?ﬁﬂqﬁ Vrna an effective anount of the tricyclic

conmpounds, descrlbed herein, to a mammal (e.g., a 3 0 human) in need of

h ) des hod for
?ﬁﬁl b|t { ?ﬁtgjngpt t reatl %ﬁl{eﬁgﬂ Vl\}eh@ fs{lﬁﬁﬁgﬁ‘g w1t pggé” ﬁc@ | vat ed
Ras orcdgeft® %@Hc’in -3020HCH veS B -SEHBhe above

descri bed HBE Eferibly, dtgk‘BH bEfted®¥n RBel HataL(HHd or
treated m??gglg l;ﬁ[zcg%% Cr% y Sa] tp(s)lmungecair,lhcte%reg 3 tlt)Igung

adenocar ci RSﬁﬁ}on ndhe sphenyl fmgeaﬁ%@rs (e.g., pancreatic carC| noma such
as, for exanple, exocrine pancreatic carC| noma), colon cancers (e.g.

col orect al Carc'li'?émé(O)Rl éwp(ﬁﬂ f@(O)%ﬁTﬁbe-s{‘Gi lkpdenocarm norma and

col on adenonm)
20 —S(O)zNRIR2 wherein Rl and R2 are independently selected from

the group consisting of H, alkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, C3-C6 cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, substituted alkyl, substituted aryl, substituted
arylalkyl, substituted heteroaryl, substituted heteroarylalkyl,

25 substituted (C3-C6) cycloalkyl, substituted cycloalkylalkyl,
substituted heterocycloalkyl, wherein said substituted groups
have one or more substituents selected from: C3-Cg alkyl, alkoxy,
aralkyl, heteroarylalkyl, -NO2, alkyloxyalkyl,
alkyloxyalkyloxyalkyl, C3-Cg cycloalkyl, aryl, -CN, heteroaryl,

30 heterocycloalkyl, =0, -OH, amino, substituted amino, nitro and
halo, with the proviso that Rl is not H for -C(O)-OR! or for
-S(0)2R1-

The compounds of this invention: (i) potently inhibit
farnesyl protein transferase, but not geranylgeranyl protein

35 transferase I, 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
ww intracellular processing of Ras which is a

This Sheet HasB

LT i

L




nyel oid | eukem as (for exanple, acute nyel ogenous | eukem a (AML)),
thyroid follicular cancer, nyel odyspl astic syndrone (MDS), bl adder
car ci nonme, wels#ederl carci noma, breast cancer and pr ost gd-SusANG R B
It is believed that this invention also provides a nethod for

inhibiting or treating proliferative diseases, both benign and

nel i gnant , faynesyl radaept@f Guti potaok Rberéﬂgitnlebsrai:tuovaieed rénylgerarfyisul t

et ivatoa Bgesiphe iR GV BIGkkORBAB L gt P S i"Bheire ikl

t r eat ment b§I ompngsRea by the administration of an effective
anount of the tr| cyclic conpounds descri bed herein, to a mam"ral (e.g.,
a human) in need_of such treatnent For exanpl e, t he beni g

prolifeérative dildwr fompeundsi of oihds olnvention mhlburréa@qsul V\hl'QiﬁllRas i s
activated eumsferagyt aﬁaom@rfamesymw:ﬁw QhRel eﬁcegeﬁdr ﬁﬁdtefh kR &gt

orcoseies Gk oRE e roviaet ok koG 5
tricyclic famesyhdprotedhukransfermsene(digds raf fdrinesyl protenentrasfeérabe)it or
theory. it K 2%%@3%%&5&#%24@%1}4%’ Bhibsnadmials “rﬁ'ﬁe "8 Hrough 1 he

i nhi bilt@ on effec@ver amount of theinzidyalic slmhpaundasdepﬁbnbdw dbloveki nGhe

G protein LARRhKYAGRLAOBE e &)EH}Z otR4L ngfttﬂ?smlhﬁ bnl Qot?gu%(?)att%ent of

proliferati ve | seases such ‘as turmr rowt cance
wi shing t oiBBi Lﬁ%ﬂnes)’l prpteiRe dransferases tﬁquS@@‘&j ltnhéhet Heatmenhfunds

i nhi bit ra&héaéﬁws describedt &elots ansf erase, and thus show
antiproliferative activity agai nst ras transformed cells. 30
DETAI LED DESCRI PTI ON OF THE | NVENTI ON As used herein, the

fol | ovli fig terns Bhie isechtéon dpfovidds a mélhdefunlmh%ﬂi roy &feaitmﬁ cat ﬁdi
e v opr ool SabiH oty o8NS MESIARGT et bimeclBesyL e T e
et hyl ; administering raspreffeative mmbynt of a compound of this
4 invention. Abnormal growth of cells refers to cell growth
independent of normal regulatory mechanisms (e.g., loss of contact
20 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; and (3) benign and malignant cells of
other proliferative diseases in which aberrant Ras activation
25 occurs.

This invention also provides a method for inhibiting or
treating tumor growth by administering an effective amount of
the tricyclic compounds, described herein, to a mammall(e.g., a
30 human) in need of such treatment. In particular, this invention
provides a method for inhibiting or treating the growth of tumors
expressing an activated Ras oncogene by the administration of an
effective amount of the above described compounds. Examples of
tumors which may be.inhibited or treated include, but are not
35 limited to, lung cancer (e.g., lung adenocarcinoma), pancreatic
cancers (e.g., pancreatic carcinoma such as, for example, exocrine
pancreatic carcinoma), colon cancers (e.g., colorectal carcinomas,
such as, for example, colon adenocarcinoma and colon adenoma),
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Ph-represents phenyl; benzotri azol -1-yl oxy represents

N [err] 1 -nethyl-tetrazol-5-ylthio represents
N-N WO 98/57961 N 5 PCT/US98/11496 CH3
al kyl - (i ncluding the al kyl portions of al koxy, alkylam no and

di al kyl am no) -represents strai ght and branched carbon chai ns and .
cont ai ns f%ﬁlgﬁg ley Wéﬁﬁy(fg’ér Séﬁ‘“&l’ﬂﬁm‘,““ﬁ?ef‘@fﬂjﬁg?nous 8% x car bon
ﬁt gms; 18 (AML)), t}@ﬂ@aegéuicuﬂaprmmr,s rmydlodysphastict symdpomer branched

ydr ocar bo n, havin roml to_20 dele . p a 1 to 6
carbon at omebrﬁ%dﬁgﬁf%ﬂpgl%oﬁégdcggag@fl leraécl)fr?ng{i-‘rﬁlé ég‘i'rfgt Blll){c%‘-r A%t er ent
car bon at opeodthts ecéncex.g., net hyl ene, ethyl ene, et hyl i dene, 15
-CH[errS] CHerr]CH err]-, -CHerr]CHCH err], -CHCH err]CH err], etc.
cycl oal’kyl -represents saturated carbocycl,ic rjngs branched or
unbr anched of f Lois 3bekieved dhabshinipvgntigneplsoaprovislesy az method: foron
at ons; inhibtijtin Bet freating Prbliférative qiisedsesa @thu®¥nign Ahdnched or 20
unbr anched cai[ oc%l i C rl‘gi%b ont ai ni ng from&(ﬁtxo carbon at ons,
pr ef er abl ymalsgRant owbeE SatPERECINGN R ES B‘H{@XI %%“Y?'ﬁg ia§ a
INEELSr E upt e?esfim hloﬂ @n@o@eflﬁf Fn@famms iﬁebﬁfetr?ageﬁes;nil.e.o the Rasorgene

- (,SMit 1et er.oc 0 ' i = O 3 . :

tetra roatgpg.nﬁ ,mot %f“’é?e‘fg‘%yr %ﬁggﬁ% ir}g)n%ﬂ, ng ,gg%‘?‘." gP"R- -v?éh .sald
pi peri di nylinhibition ®rpyreasireditnpeing -acgomplished i bynyhe adminisiration
di oxanyl , Cul: . I - n Heh @d].qi? anched
car bon cha;%trgsa_Pl effeﬁg\‘/’f:nSmaoturﬁeégphlgngﬁgggggnéé':'rgigggggnagoub €(gaubond and
cont ai ni ng herein, ftoo® mammgl (wghod human) By aeedapf suchotreatmeng. car hon

at oms 30 Bamplee! B benithoPraliferfiver digorddéroMeurofibromatosis,

REPLACEMENT SHEET ~. ) .al kéﬁméli-re resents straight and branched

car bonl 2haidistumors g, wiichRpg js; a tedr HUf 10 MYy i pl e bond and

cont ai_ ni ng overexpression tof fy?oshreb kinaseommcogenter(aly.y newnsk,t ably ke, bon

gﬁ griw y. and fyn), Ry b "GP Pl BY Ry oY Sipiits
described herein.

20 The tricyclic compounds useful in the methods of this
invention inhibit or treat the abnormal growth of cells. Without
wishing to be bound by theory, it is believed that these
compounds may function through the inhibition of G-protein
function, such as ras p2l, by blocking G-protein isoprenylation,

25 thus making them useful in the treatment of proliferative diseases
such as tumor growth and cancer. Without wishing to be bound
by theory, it is believed that these compounds inhibit ras farnesyl
protein transferase, and thus show antiproliferative activity
against ras transformed cells.

30
DETAILED DESCRIPTION OF THE INVENTION

As used herein, the following terms are used as defined
below unless otherwise indicated:
MH +-represents the molecular ion plus hydrogen of the

35 molecule in the mass spectrum;

Bu-represents butyl;
Et-represents ethyl;
Me-represents methyl;
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5 represents a carbocyclic group containing from6 to 15 carbon

atons and having at |east one aromatic ring (e.g., aryl is a phenyl

ring), w tywoddghsyegdai | abl e substitutable carbon at ons of the PCT/US98/11496
carbocyclic group being intended as possible points of attachnent

sai d carbocyclic group being optionally substituted (e.g., 1 to 3) 10 with
one or nore of hﬂbxepté@dntshm&ngyl al koxy, phenoxy, CF3, am no,

al kyl am no, di al I qo?ﬁ_ E err] and

hal o-represents uoro g&o réﬂre |odo and

het er oaryl -represents cycl I C groupé 1ﬁl\onal |y substituted W th
Rlerr] and R err], having at |eas p heNer oatom sel ected fromQ S 15

or N, said heteroatom interrupti ny bocycl ic ring structure and
having a sufficient nunber of delocalized oRL electrons to provide

aromatic character, with the aromatic heterocycl I C groups preferably
containing from z-mﬂrylcmmeaSQyuh;e Oreptaseazsl vyl , 2-, 3- or
4-pyridyl or pyridyl N-oxide (optiguajy substituted with R3 20 and R4) ,
wherein pyridyl N-oxide can be repnes ted as: J[err] The
fol l owi ng solvents and reagents alN_ r rred to herein 25 by the

abbrevi ations indicated: tetrahydrofNran Q{L—F) et hanol (EtOH);

met hanol (MeCH); acetic acid (HOAc AcOH); ethyl acetate (Et QAC) ;

N, N- di met hyl f ormani de (DMF); triflu Idiélcetlc acid (TFA);

i chl o1 oper benso RN BRGEIRE he. A poRtRe. Ok SkpAYa: SURJARDO et her
(Et[ eLr } O andt ti%hll(yilammfozrﬂepggsregfoig ICll@lﬁighEt %Ix?((i) 2bda1?cllﬁéd carbon
(Ij?:agftesgn?afﬁg %fﬁ&g 5’¥ EG, Pae | [?b Uit 6 H?ﬂﬂtf%@’és p}efe%lglyare not
limted toone to six carbon atoms;
REPLAGRVENT SHEETjkanedfyildepresents a divalent, stralght or branched
hydrocarbon chain having from 1 to 20 carbon atoms, preferably
1 to 6 carbon atoms, the two available bonds being from the same
or different carbon atoms thereof, e.g., methylene, ethylene,
ethylidene,
15 -CH2CH2CH2-, -CH2CHCH3, -CHCH2CH3, etc.
cycloalkyl-represents saturated carbocyclic rings branched
or unbranched of from 3 to 20 carbon atoms, preferably 3 to 7
carbon atoms;
heterocycloalkyl-represents a saturated, branched or
20 unbranched carbocylic ring containing from 3 to 15 carbon atoms,
preferably from 4 to 6 carbon atoms, which carbocyclic ring is
interrupted by 1 to 3 hetero groups selected from -O-, -S- or -
NR 10_(suitable heterocycloalkyl groups including 2- or 3-
tetrahydrofuranyl, 2- or 3- tetrahydrothienyl, 2-, 3- or 4-
25 piperidinyl, 2- or 3-pyrrolidinyl, 2- or 3-piperizinyl, 2- or 4-
dioxanyl, etc.);

_ 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

30 and most preferably from 3 to 6 carbon atoms;
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In the conpound of the present invention, Ais preferably 10 met hyl

hal o, nore preferably Br. B is preferably nethyl or hal o, nore

pr ef er abl ywo B8/57961 Rlerr], Rerr], Rerr] and R err] RG/SWBAE49bIy
sel ected fromthe group consi sting of H, CF[err] al kyl, aryl,
cycl oal kyl,

d h | oal k
R[ er I’] and R[agr I’] ?k;l‘gg %%pxqgse IS St]i'glgﬂrtoraen ;aeJC dy C§ %I‘ rn] (:hRa[ll('a).r I‘]

10

15

20

25

30

having at least one carbon to carbon triple bond and containing
from 2 to 12 carbon atoms, preferably from 2 to 6 carbon atoms;

aryl (including the aryl portion of aryloxy and aralkyl)-
represents a carbocyclic group containing from 6 to 15 carbon
atoms and having at least one aromatic ring (e.g., aryl is a phenyl
ring), with all available substitutable carbon atoms of the
carbocyclic group being intended as possible points of attachment,
said carbocyclic group being optionally substituted (e.g., 1 to 3)
with one or more of halo, alkyl, hydroxy, alkoxy, phenoxy, CF3,
amino, alkylamino, dialkylamino, -COOR10 or -NO2; and

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

heteroaryl-represents cyclic groups, optionally substituted
with R3 and R4, having at least one heteroatom selected from O, S
or N, said heteroatom interrupting a carbocyclic ring structure and
having a sufficient number of delocalized pi electrons to provide
aromatic character, with the aromatic heterocyclic groups
preferably containing from 2 to 14 carbon atoms, e.g., triazolyl, 2-,
3- or 4-pyridyl or pyridyl N-oxide (optionally substituted with R3
and R#), wherein pyridyl N-oxide can be represented as:

o0

o
o)

The following solvents and reagents are referred to herein
by the abbreviations indicated: tetrahydrofuran (THF); ethanol
(EtOH); methanol (MeOH); acetic acid (HOAc or AcOH); ethyl acetate
(EtOAc); N,N-dimethylformamide (DMF); trifluoroacetic acid (TFA);
trifluoroacetic anhydride (TFAA); 1-hydroxybenzotriazole (HOBT);
m-chloroperbenzoic acid (MCPBA); triethylamine (Et3N); diethyl
ether (Et20); ethyl chloroformate (CICO2Et); and 1-(3-
dimethylaminopropyl)-3-ethyl carbodiimide hydrochloride (DEC).

Representative compounds of Formula 1.0 and 2.0 include,
but are not limited to:
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Ris preferably -C(ORerr]. Preferably, Rerr] is -(CHerr])[err]Rerr],
wherei n nis an integer from0O to 6, preferably 1 to 3, nopst :
pref erabl ywdos;s7961 and wherein RA is selected fromaryl, cycpeghlsysané
het erocycl oal kyl . More preferably, RAis selected from5

[err] The conpounds of the present invention nmay be nade
according to the reaction schenes descri bed below from1l O conpounds
having the fornula: [err] These ket ones cap-Re prepared according

to the methods descri bef By. Chem 27 (Kami nski,
et.al.), the contents & w acg fully i 3 erein by
reference. 15 Schefe 1} sh¥ws the prepamht i pn ®f= Conpound (1. 0)
wi t hout t he optional doubl€™ond. -Conpound (3. P\JS reacted with

sodi um hydride and allyl lyromgide in a suitablg so]vent, e.g., DW, at
a tenperature of about O [Mr]C, and stirred atnanbi t}&’rperature
for 2 0 about 18-24 hours. The pfoduct is then recovéredfboyNfiltration
and chromat ographed on sili ca g e~Qbtai n the oxpf\a |8t her

(conpound 3.1). Conpound 3.1 iS reacted with a grignard reagent

(N- et hyl pi peri di ne-4- magnesi um chl ori de, substituted with

substituents R5, R6, R7, agf R8) i \ Sui tabl e solvent e.g., THF at a 25
tenperature of about O [err]|C gnareBreagent may be prepared by

met hods known in the art. The ' N\ dfxture is added to a sat ur at ed
anmoni um chl ori de sol ution whicH'is/exNracted with ethyl acetate. The
ethyl acetate layer is filtered and e filtrate is chr omat ogr aphed on

silica gel to obtain conpound (3.3 B0 Conp@und (3.2) is then chlorinated

with a chlorinating agent, e.g., N t hizopgy¥ chloride to.form conound
(3.3). Conpound (3.3) can be reactpd wth zinc in glacial actic acid
to renove the chlorine subsi Out ~X~The product is recovered by
evaporatig the aﬁreti C

7

J N
o™

(o] o
0 A o G

In the compounds of the present invention, A is preferably
10 methyl or halo, more preferably Br. B is preferably methyl or
halo, more preferably, Br.

R3, RS, R7 and R8 are preferably selected from the group
consisting of H, -CF3, alkyl, aryl, cycloalkyl, and heterocycloalkyl,
15 more preferably RS, R6. R7 and R® are H.
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REPLACENMENT SHEET aci d under high vacuum dissolving the residue in
a sui tabl evo98/5796pl vent, e.g., methylene chloride, filteringPCruwshs/i496
chr omat ogr aphi ng the filtrate on silica gel to obtain corrpound (3.4)

Conmpound (3. 4) ) cy chl LG T laging it
in asealed 5R tlﬁbﬁrefgé%pe]é(d 6ﬁb§ﬁg p%é%’%ﬁé Y@f IF - gi'él)ngg?’ed” e

[e{ L] |C fOlr)n d6oat 13&: er7f1hmir0 toO6¥lpiecfembinthdJG;dmnst(preferﬁbl 1th :
met hyl - subst ed.tr u ricyclic wthou

t he net hyI {l?’feﬂl{le s sel?&%%ﬁ?@p%:@/j gy%ﬁggﬂngg% 5 and 3.6 may be
separ at ed hnterocyclohﬂmht (M(n‘phpngfetrhbl}m isr seliectedrfrein i ca gel .

DependSng on 10 whether it is desired for the B substituent of conpound

(1.0) or (2.0)_to be nethyl or H either conpound (3.6 or 3.5) is de-
met hyl ated by tr

with et Vﬁlbﬁoformatelnth nce of a
sui t abl e base suih™as ty-+eichyl hékne chorrpound Conpound
(3.7) is then tr _ th a sui t\able suhaslS '619@%20 acid

under reflux condi s for ,5-24 and the ,and so| ve t evapor ated and
the reaction mxture coupled with a sui tabl e carboxylic acid
containing the Rlerr] group using DEC and HOBt coupling conditions
known to those I e A thd ( | f
conmpound (2. 0) ?ébdggﬁwd&lm ﬁoﬁlﬁn Ogrese?% ?grgﬁﬁ”iﬂﬁz @gcf}% efo t he sane
condi t i onsaestedingnish the (gaqgon schemes; gpscribad tbe I8 r eact i on
sequenqy Cé@mp@hﬁﬁge%a%ngle&fé ftthula: above.
A
R
L.
N \ _
o N-OH
3.0

These ketones can be prepared according to the methods
described in J. Med. Chem. 1984, 27, 20-27 (Kaminski, et.al.), the
contents of which are fully incorporated herein by reference.

15

Scheme 1 shows the preparation of Compound (1.0) without
the optional double bond. Compound (3.0) is reacted with sodium
hydride and allyl bromide in a suitable solvent, e.g., DMF, at a
temperature of about 0 °C, and stirred at ambient temperature for

20 about 18-24 hours. The product is then recovered by filtration
and chromatographed on silica gel to obtain the oxime allylether
(compound 3.1). Compound 3.1 is reacted with a grignard reagent
(N-methylpiperidine-4-magnesium chloride, substituted with
substituents RS, R6, R7, and R8) in a suitable solvent e.g., THF at a

25 temperature of about 0 °C. The grignard reagent may be prepared
by methods known in the art. The reaction mixture is added to a
saturated ammonium chloride solution which is extracted with
ethyl acetate. The ethyl acetate layer is filtered and the filtrate is
chromatographed on silica gel to obtain compound (3.2).

30 Compound (3.2) is then chlorinated with a chlorinating agent, e.g.,
thionyl chloride to form comound (3.3). Compound (3.3) can be
reacted with zinc in glacial actic acid to remove the chlorine
subsitutent. The product is recovered by evaporating the acetic
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9 SCHEME 1 [err]

(3.7) Schene 2 shows the formation of conpound (1.0) wher ei n

t he conpowglo®emet he doubl e bond. Conmpound (3.2) is 5 dehyganesdsiidob a -
sui t abl e base such as DBU at 60 to 150[err]C for 1- 18 hours to obtain

conpound (4.0). Conmpound (4.0) is then cyclized by sealing in a tube in
t he preseraxédofinder high Ivaauumtdlssolvmg)uhd teidjierin @ fsmitabl€0 hours to

it AL Sl e SOy S O
Conpound (thes¥ilirate jpa, silica gel to obtam compoun 3”9’ Compound
can be cyclized to form a tricyclic ring by placing it in a sealed
5 tube, sealed in the presence of air, and heated to 180 °C for about
7 hours to yield a mixed product (2 methyl-substituted tricyclic
(compound 3.5) and a tricyclic without the methyl substitutent
(compound 3.6)). Compounds 3.5 and 3.6 may be separated by
chromatographing the mixed product on silica gel. Depending on
10 whether it is desired for the B substituent of compound (1.0) or
(2.0) to be methyl or H, either compound (3.6 or 3.5) is de-
methylated by treatment with ethylchloroformate in the presence
of a suitable base such as triethyl amine to form compound (3.7).
Compound (3.7) is then treated with a suitable acid such as
15  Thydrochloric acid under reflux conditions for 5-24 hours and the
solvent evaporated and the reaction mixture coupled with a
suitable carboxylic acid containing the R! group using DEC and
HOBt coupling conditions known to those skilled in the art to
obtain compound (1.0). If compound (2.0) is desired, compound
20 (3.2) can be subjected to the same conditions that compound (3.4)

is subjected to and the reaction sequence can proceed as described
above.
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met hyl ated by treatnment with ethylchloroformate in the presence of a
sui tabl e base such as triethyl amne to form conpound (4.4). Conpound
(4.4) is wWeossmented with a suitable acid such as hydr BCR/USS$/t149€ | d
under reflux conditions for 5-24 hours and the 1 5 sol vent evaporated and
the reaction m xture coupl ed vm%gl_lg&@ sui tabl e carboxylic acid
containing the Rl err] group usi 1nd HOBt coupling conditions

known to those skilled in the art to &F ound (1.0). If
conmpound (1.0 ) is desired pith a t,h TS co ound (4.2) can be
subjected to ? ] -g NaHlallyI-éVI| L N¥R° jrﬁ

REPLACENMENT SHEN —tvrrdm Jﬁt_cgfﬂ:mund ),J‘Epl S subjected to and

the reaction cecff]QHce can p@oé\%%d as descri be ﬁ%aebo’v
SCHEME 2 [err]

) 3.1 (hla)s henmes 1 and 2 above,
conpounds (3. 6), {3. 5), (4.2) EGN sociz
f@’)\f@’)/ h@ e P
Rad B, R T e MO
/\Ra RG m 8 /\ ' R’]
e Rs~N™ R
MeR—HMe(8515) 6 "N T8
(3.6) @.5) (3.4) Me

(3.3)
/ HPLC RP-18
ATV
N

A
@ Eiococ \(\Q/) DEC‘/HOBIYQ/)
/Fh Rs\/ﬂv OH Rs<<1 P

A Rs( =~ Rg
6 a"
,u 3TFA 0{021\ O R
{(3.6)
(3.7) (1-0)

Scheme 2 shows the formation of compound (1.0) wherein

the compound has the double bond. Compound (3.2) is

5 dehydrated with a suitable base such as DBU at 60 to 150°C for 1-
18 hours to obtain compound (4.0). Compound (4.0) is then
cyclized by sealing in a tube in the presence of air and heated to
around 180 °C for 5-30 hours to obtain a mixture of the methyl
compound (4.2) and compound (4.3). Compound (4.3) is obtained

10 pure by chromatography on silica gel. Compound (4.3) is then de-
methylated by treatment with ethylchloroformate in the presence
of a suitable base such as triethyl amine to form compound (4.4).
Compound (4.4) is then treated with a suitable acid such as
hydrochloric acid under reflux conditions for 5-24 hours and the

15 solvent evaporated and the reaction mixture coupled with a
suitable carboxylic acid containing the R! group using DEC and
HOBt coupling conditions known to those skilled in the art to
obtain compound (1.0). If compound (1.0 ) is desired with a
methyl group, compound (4.2) can be subjected to the same
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(4.3) are in the formof trifluoroacetic acid salts. The .
trifluoroacetic acid is renoved when treated with the triethyl 10 am ne

shown in s‘iBg o6l and 2. Scheme 3 shows the for peirkidseiao6
conmpound (1. ?gwherei n A i s hal ogen. Conpound (5.0), with or wthout
t he doubl e bond can be nitrated with one equivalent of a sujtable

nitrating agnditiensthat scomppoundakbdi3)| isasubjgated nta rande the reastiditesence of”
trifluoroag ﬁémhe cagﬁ'ﬁﬁb%@bﬂeaﬁode §béd t o, t ro conpound (5.1). Conpound
en be Tedu

(5.1) can t ced to the amne with a suitable reduci ng agent
such as iron or catalytic hydrogenation in the presence of a pal | adi um
catalyst to obtain the am no conpoundS@HEME 220 Conpound (5.2) can then be
brom nated in the presence of a di azot i zi 1gent such as sodi um.
nitrite in the presence of brom ne and hydrobo }d t# obtain the
brom nat ed conmpound (5.3). Conpound (5.3) is thefo¥Teai£d with a
suitabl e acid such as hydrochl oric acid under r8§ Bondi tions for
5-24 hours, the 5 sol vent evaporated, and the reagj+Rrmy xture coupl ed
with a sui tabl e carboxylic acid containing the R eme] group using DEC
and HOBt coupling conditions known to those skillgd,n the art to
obtai n conmpound (5.4). SCI(E%% 3
[err] hene 4 shows the formafi “Bf-compound
(1.0) wherein A A{any—§ n . Comp .0)r_with or without
the doubl e g ~pape be-p dAith sevey qui/(al ents of a
sui tabl e Rs ~2~— R7 sealed tube R | N-O
+ =\ 180°C30hms. s~ Ry
Re™y" P L
Me Me RN~ Ro
43) R=HMe (-85:15) (42 Me
4.0
/HPLCRP-18
A\gj E} ‘Qi])ﬂm oecmoat(QD
EtOCOC! N N
A —— N N
hAs\ l/Nl:h =N Rs|\ 1/87 ot Rs'\/ \I/ RRT
RG[(N'iH, Rs(i>n' °=<1 R ~JI: s
Me 3TFA N o” R!
(4.3) “ (1.0)
5

In schemes 1 and 2 above, compounds (3.6), (3.5), (4.2) and
(4.3) are in the form of trifluoroacetic acid salts. The
trifluoroacetic acid is removed when treated with the triethyl
10 amine shown in schemes 1 and 2.

Scheme 3 shows the formation of compound (1.0) wherein A
is halogen. Compound (5.0), with or without the double bond can
be nitrated with one equivalent of a suitable nitrating agent such

15 as tetrabutyl ammonium nitrate in the presence of trifluoroacetic
anhydride to obtain the nitro compound (5.1). Compound (5.1)
can then be reduced to the amine with a suitable reducing agent
such as iron or catalytic hydrogenation in the presence of a
palladium catalyst to obtain the amino compound (5.2).

20 Compound (5.2) can then be brominated in the presence of a
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15 nitrating égent such as tetrabutyl ammonium nitrate in the

presence of trifluoroacetic anhydride to obtain the nitro conpound

(6.0). Cowmpysisheét. 0) can then be.reduced to the anmine w thpeT/usssinmst abl e
reduci ng agent such as iron or cat aI yt|c hydrogenatlon in the presence
of a pallagiumcatalyst to obtain ound (6 Compound _
(6.1) can Wﬂuﬁén%r%gﬁ‘?fatgg i 85 ¢t diind m%ftgsb‘hct@eop %Feaﬁc&zﬁl zi ng agent
such as sobhummtand eh'ydmtimmc acifdr ¢s eabtinf the denomsinated hgomploemid aci d
to obtain o] d K ( n 6 c t hen
be de- 81% tra IHpBuH{! @a? Zeﬁ rt] ‘pﬁﬁ ﬁe&wﬁg foid sidh &

the presence of 25
hydr ogen. hydroahdonict md:du%@deG ﬁ §0ﬁlﬁéth0@9r ef&ﬁ‘eé %thows the suitabl e

car boxygl i Csa%ﬁtce%gmtea tfiR) Rher kéadic nbetube E66pRAd with a

nditi ons kno tothose ski the art to
obtai n confpbiakie gam oxyhc > acid conta%lmg the R! group “Slgél—ébé?@‘{derr]
S GBhedml irf Wnditiens Kewhotd choseoRRilled! 162t .arsttarting
from corrpogFm (3 ]_é V\’hclicgléqﬁy be prepared as shown in Scheme 1,
above. § csmpou fzed by sealing in a tube in the presence
of air and heated to around 180 [err]C for 5-30 hours to 10 obtain a

m xture of the nmethyl conpound (3. 8agcHgme gonpound (3.8). Conmpound
(3.8) is obtained pure by chromat ography on silica gel Compound (3. 8)
is then de- rreth ytreat H2N \ j
@ Fe, CaCi2 s | NR
Fls\ H7,M__ﬂeu4moa :/ Ry _orHPdlC » \'/ 7
Re p N ~Rg 2) column Rs/\Rs Re li Rs
O 0™ 4\0‘\ o0~
(5.0) G1) (52)
Br
Br \\ y 1) HCl \N /N>
ez SNYON= zpmovon 8L
Her, Br2 53\‘/ 7 OH Rs/\Ra
o*o~ R o™t
10 (5.3) (5.4)

Scheme 4 shows the formation of compound (1.0) wherein

A and B are halogen . Compound (5.0), with or without the double
bond, can be nitrated with several equivalents of a suitable

15 nitrating agent such as tetrabutyl ammonium nitrate in the
presence of trifluoroacetic anhydride to obtain the nitro compound
(6.0). Compound (6.0) can then be reduced to the amine with a
suitable reducing agent such as iron or catalytic hydrogenation in
the presence of a palladium catalyst to obtain the amino

20 compound (6.1). Compound (6.1) can then be brominated in the
presence of a diazotizing agent such as sodium nitrite in the
presence of bromine and hydrobomic acid to obtain the di-
brominated compound (6.2). Compound (6.2) can then be de-
nitrated by treatment with Raney-Nickel in the presence of

25  hydrogen. The de-nitrated compound is then treated with a
suitable carboxylic acid containing the R! group using DEC and

This Sheet Has Been Replaced

[T

13 | iy e




with ethylchloroformate in the presence of a suitable base such as
triethyl amne to form conpound (3.9). Conpound (3.9) is then 1 5 treated

With a sui {@Psdis796i d such as hydrochloric acid under reflux perusdsAigist i ons
for 5-24 hours and the sol vent evaporated and the reaction m xture

coupled with a suitable carboxylic acid containing the Rlerr] group-
usi ng DEC HOEﬂCBbuﬁnﬁg corgliciondi khowa torahosd (skllled ihhdse avkitol ed in the ~

art to obtai 20
13 an n@ompoug% % 4y, Scherre 5 [err]

SCHEME 4
NH
" N
N ( Q ) 10% PAC N i;
e 911)1 1 8 BU4NNOs " ‘./ Ry f\ — e
R . R Re "~ Rg
5 o N 5 ’i 2) column RS l.'l Re moz
6.1
(5.0) (6.0)NO2 (6.1)
1) HCl
Nano2 Hmy N' 2DEC/HOB R = R—,
Rs N Rg Rs N Rs s I
. 1
(6.2) NO2 (6.3) H R (6.4)0”" R!

Scheme 5 shows the formation of compound (2.0), starting
from compound (3.2), which may be prepared as shown in Scheme
1, above. Compound (3.2) is cyclized by sealing in a tube in the
presence of air and heated to around 180 °C for 5-30 hours to
10 obtain a mixture of the methyl compound (3.8a) and compound
(3.8). Compound (3.8) is obtained pure by chromatography on
silica gel. Compound (3.8) is then de-methylated by treatment
with ethylchloroformate in the presence of a suitable base such as
triethyl amine to form compound (3.9). Compound (3.9) is then
15 treated with a suitable acid such as hydrochloric acid under reflux
conditions for 5-24 hours and the solvent evaporated and the
reaction mixture coupled with a suitable carboxylic acid containing
the R! group using DEC and HOBt coupling conditions known to

those skilled in the art to obtain compound (2.0).
20

[
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Wen Rin Formula (1.0) or (2.0) is -CCONR[err]Rerr], -S(Oferr]Rerr],
S(Of[err]NRlerr]Rerr] or -C(O-ORerr], the conmpounds of the present

i nventi on WO 98(5%1be made by subjecting conpounds 3.7 , 3.9. pCchaises/oraed. 3
to treatment with HO to remove the EtOC(O - group, thus forming an
amne (i.e., the nitrogen on the pi per| Ine ring i s unsubstituted),

foll owed by a conventional reaction t &° B'Helshe deS| red group. For

exanpl e, when prepari pounds wherein Ris~C(O)- NH-R[err] err] 10
bei ng an al kyl, cycl or er ocycl af‘t
wth HCO, the resulting gune c

nate of
the formla Rierr]-Nsg=0) i Ng@ sui g,thgb sol ﬁgnt %kﬁ'ﬁp asRB%1 or

CH err]C [err] using i3 o’ﬁ’well mm/mmén "Ate llvely, t he
amne is reacted w t hRgfi@QSgaee to forma 1 Bs f}iﬂ‘dhoforrrateﬁsntmrrﬁdl ate
(i.e., the nitrogen on tHe piggridine rlnﬁ‘o bstltutedniﬁnth
-C(Od). The chl orof or e is generally i ated and 1's nasact ed

with an am ne of the fornul
above, to form a conpayps

a Rlerr]-NHerr], wherein RGis as defined
N Ris O - 3 err] 20
14L EtOCOC!

ls 5(0 ]R[er‘r:{‘ e can be di ssol ved
in an apgNrefuk | at e gﬂvmﬁﬁuch-agr%?v‘l:—c Achage | s added such as
triethylamine. and the appropfiate al W‘gtﬁ"‘f"onyl @h

RA R err] -
S(Oflerr]Cerr]), preparkgd<Ry-met hods known in tma,a.rL,. Is added to the 5
reaction mxture at O[err]Cjto ambient terrperaturé th"tirring.

After 1-24 hours, the reac X&H{e i s added to water anghef he

product extract ed with a suitable Solvent such as et hyl acet at e. The
crude reaction product canAhen be chromatographed on a silica gel
colum. 10 AwfeT (Oferr]NRerr]R err], the am ne can be
di ssol ved i npgd/Hoet apPPINIPTH ¢/ sol vent such as DMF of THF. A base is
added such as——tri etﬁs B; and the appropriate al kyl am nosul f onyl

chl oride oH
/L,o @0

0”R!? Re S
When R in Formula (1.0) or (2.0) is -C(O)NRIR?2, -S(O)2R1,

S(0)2NRIR2: or -C(0)-OR1, the compounds of the present invention

5 may be made by subjecting compounds 3.7 , 3.9, 5.3, or 6.3 to
treatment with HCl to remove the EtOC(O)- group, thus forming an
amine (i.e., the nitrogen on the piperidine ring is unsubstituted),
followed by a conventional reaction to add the desired group. For
example, when preparing compounds wherein R is -C(O)-NH-RG, RCG

10 being an alkyl, cycloalkyl, or heterocycloalkyl group, after
treatment with HCI, the resulting amine compound is reacted with
an isocyanate of the formula RG-N=C=0, in a suitable solvent such
as DMF, THF or CH2Cl; using methods well known in the art.
Alternatively, the amine is reacted with phosgene to form a

15 chloroformate intermediate (i.e., the nitrogen' on the piperidine
ring is substituted with -C(O)Cl). The chloroformate is generally
not isolated and is reacted with an amine of the formula RG-NH,,

wherein RG is as defined above, to form a compound wherein R is
-C(O)-NH-RGC,

R1

20
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(Rlerr]Rerr]NS(OJ[err]d), prepared by nethods known in the art, is added-h
15 to the reaction mxture at O[err]C to anbient tenperature with
stirring. waews786124 hours, the reaction mixture is added toppphRbs/114906 2aNnd
the product extracted with a suitable solvent such as et hyl acet at e.
The -crude reaction product can Rhen be chromat ographed on a silica gel

colum. 20 When RwseS(Q):R ;- di)antiffeecar bec digsolvath is.ah 3.9, 5. g or
t
6.3 are %fdéﬁi’% | ta%l}v% 'ﬁb h! 8s rl§ ft et Ol Page %Oﬁ@(}(ec{ %H&ﬂwﬁj y

reacti on w ST | tute or ocar bonat e to
desired colpetihdamige, dnd the apﬁr@ma@oo&lkyiﬁldéeszksllondeu {Rsomet i mes

desirabl e 8gd)QCL), prefiedsh [ ¥hetRo@s qhﬁfwn%rkﬁérh@%s F&%deﬁhoﬁ% groups
during . §p ent i on%@&uot ect | g&g r ou are operabl e as
descri t?ted F?F“@'%n@lx#‘rw at oée&?lﬁ gemper fiiiRg.s, " 30
John W ey Aft&oris24NhouYsr khe 1@83iktiohhenixtate dk aadedowawaﬁy ?ﬁcli ﬂ]éq'?ﬂi ge
renoved b t e se
i nventi ony ?‘g&\é%gr%ﬁ?{@teg g{;ﬁf é ?mtab]'ﬂolspbwq{g sgﬁgpnﬂf‘ega’ydﬁ?gﬁt%houl d not
be const rudde; erudei reactiomsproducpecari them deschosmaetographed on a
15 silica &71 EXAMPLE 1 Preparation of

c

6, 7- di_hydr o- 5H I o%ept a[ b] pyridin-8, 9- di one- 8- oxi ne-o-al | yl et her
[err] 1 6, 7- di hydr o- 5H cycl ohept a[ b] pyri di n- 8, 9- di one- 8- OXI me(10 gm

52.58 mol ) WaSWhéﬂeRdﬁdS(O)z'NR‘RZ thedinhidh ban be &i%é(;&o;%a' Oaram de (DVF)
tinggrsg% dr5 ALY ens@agn?psucil as DMI~S gfl Lilﬁ}py sé 18 0a ded slug as ’

trlethylamme and the appropriate alkylammosulfonyl chloride

(RIRZN-S('O)2C1), prepared by methods known in the art, is added

15 to the reaction mixture at 0°C to ambient temperature with

stirring.  After 1-24 hours, the reaction mixture is added to water

and the product extracted with a suitable solvent such as

ethylacetate. The crude reaction product can then be

chromatographed on a silica gel column.

20 _
When R is -C(O)-OR1, compounds 3.7, 3.9, 5.3 or 6.3 are
treated with HCl to remove the EtOC(O)- group, followed by
reaction with a suitably substituted chlorocarbonate to make the
desired compound.
25

In the above processes, it is sometimes desirable and/or
necessary to protect certain R5, R6, R7, R8 groups during the
reactions. Conventional protecting groups are operable as
described in Greene, T.W, "Protective Groups In Organic Synthesis,"

30 John Wiley & Sons, New York, 1981. The protecting groups may
then be removed by conventional procedures.'

Compounds useful in this invention are exemplified by the
following examples, which should not be construed to limit the
35 scope of the disclosure.
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10 added portionw se over 15 mnutes to the stirred mxture at O [err]C.

Al lyl bromde (8.4 m) was added dropw se over 30 m nutes. After the
addi ti on we® 9852961t he ni xture was stirred at anbient t enpET/ABIA4SOr 18
hours. The DMF was concentrated to approximately 25 m under high

vacuum and diluted with 500 m 15 of nethylenechloride. The m xture was _
washed with water two tines, ikwﬁmﬁmgnesmm sulfate, filtered and
t he sol vent evaporated to obt ch was chromat ographed on a
silica gelPrepmtuonng aﬁ% 607 dilhyeoc5H }S;h?rldm-fs gent to

obtain 7@{1},“%7(? HQI Agyéire(%qbé:{ FABNghﬂxmﬁ

EXAVPLE 2 et rahydr o- 9- hydroxy 9-(1-
met hyl - 4- pi peri di nyI) 8H cycl ohePiv pyri di ﬁ one 0- 25

(2- propenyl)oxi me-o-allyl ether P

6, 7- di hydr o- 5H cycl ohept a[ b] pyri Ni ny Q- di gre- 8- oxi ne- o- al Iyl et her
(10.13.gm 44 mmol) was dissol ved ig 15% & of dry THF under nitrogen
at nosphere .coqQled 3o Olerr]C in_an ice bath, 30 Wile stirring, 88 n
of a 1 mol@ -%mﬁyg téhoﬁ}’%fob\épta[glmwpﬁé’eﬂi‘@lnﬁesﬁm@é} ur@l or i de
was added Sﬁmp\mm@l) was @‘dspénédddﬁnqeminlr %C&tyDerﬂpl etlon by TLC ~ 1
hour, the ction mxture

was added Simetylformamide, (DME) pnder 2, dry Eﬁf%g‘?r&lea%Pﬁﬁ Ih- and
extract ed 8odiurBXbgdride ¢60% hoil adispetsion, 1.38Bgnit 57|18 anaicl)| wuer was

educdd pr 2GBET FortiBRISE 08 15 mipbieS] & AL AR BT BeoBh e oo
silica gel Allsithgomide (&4 Meﬂ’r&éneﬂﬂndt ﬂprmﬁllmrdéOamMeel uent to
obtain 4. 8After tHE &fldftidﬂ ew%O@%“ﬁ thEARNR td M4 Y dﬁ§3$8.1 rred at am lzlf ot hyl -

EXAWPLE 3 tlemperlzru? e ?Q hours ’?he tet QN%S concentrated to

approximately 25 ml under high vacuum and diluted with 500 ml

15 of methylenechloride. The mixture was washed with water two
times, dried over magnesium sulfate, filtered and the solvent
evaporated to obtain a gum which was chromatographed on a
silica gel column using 25%-50% ethylacetate/hexanes as the
eluent to obtain 5.7gm, 47% of the title product. FABMS

20 (M+1)=231

EXAMPLE 2
Preparation of §5,6,7,9-tetrahydro-9-hydroxy-9-(1-
methyl-4-piperidinyl)-8H-cyclohepta[b]pyridin-8-one 0-
25 (2-propenyl)oxime-o-allyl ether

o

N

Me
6,7-dihydro-5H-cyclohepta[b]pyridin-8,9-dione-8-oxime-o-
allylether (10.13 gm, 44 mmol) was dissolved in 150 ml of dry
THF under nitrogen atmosphere and cooled to 0°C in an ice bath.

30 While stirring, 88 ml of a 1 molar THF solution of N-

methylpiperidine-4-magnesiumchloride was added dropwise.
After evidence of reaction completion by TLC ~ 1 hour, the
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4- pi peridi nyl)-8H cycl ohept a[ b] pyri di n-8-one 0-(2-

propenyI)OX|nE o-allyl ether [Jerr] 56,7

, 9-Tetrah g—,ﬁydroxy 9-( 1 -nethyl-4-piperidinyl)-8h- 1 5>cr/usgg/u496

cycl ohept a b] pyridin-8-one 0-(2-propenyl)oxine (0.593 gm 1.8 mol ) was
di ssolved in 10 m of dry nethyl enechl ori de. Thi onyl chl oride (0.428gm _
3.6 mol ) yesctividemhidtupwivess adiledhao 500r eaktoforsaturated dammanibirent

t enper at ur QF T tral d
to b o 6. Ehistiad g i GAGEAARA sl 3400 WS HReE #‘%%taﬂfﬁergr oduct
extract ed Wheh ethylanstate dagen| wesddriegh iaxeromagnasiwasicMosdes at e |
filtered, fftbred %‘@Wiﬁcﬁ'ﬁtécp & Yaaasest Qufaie&aréu@caﬁ cREEen teum whi ch

was use |nth t hout™ purification =348 2 5

te
EXAVPLE 4 obtaipy ép&F‘é& il whic . Was ehromatographed ‘(‘1 Fi(ﬁyge 4usIng
pi peri di nyms%%ﬁﬂdﬁhﬁﬂéﬂhﬁthyléﬁhd}ﬂ&l@l&e #3- t(Re eluent to obtain 4.82

propenyl ) oxi ne-0- 17
5,6,7,09- Temrﬁﬁﬁ@%ﬁm&%‘f‘ é‘%h@lsn%)}‘l) 23B| peri di nyl ) - 8h-

cycl ohept a[ b] pyri di n-8-one 0-(2-pr ﬂoenyl oxinme (2.36 gm 6.8 mol ) was
dissolved in 50 mM of glacial acetilEX LEd3r a dry ni trogen

at nos re: 7 gmH! aflﬁd& t
refl uglgg f(?r@ﬁrghgaTheogcet I’c aé? d‘\'lgva\tgs ijof’@dchg?léﬁr%n(" Q?&% {/na)éuﬂ:ne
and the redi-piperidinybr8H-cycl nétmt%m];mmﬁ\fu@- nemne; | t - The

met hyl eneclﬁlq;ggﬁ 95%*,9@.0 allyas vadegd wth brine, and evaporat ed to

dryness to“ obtai n“agum (E?

5,6,7,9-Tetrahydro-9-hydroxy-9-(1-methyl—4-piperidinyl)-8h-

15 cyclohepta[b]pyridin-8-one O0-(2-propenyl)oxime (0.593 gm, 1.8
mmol) was dissolved in 10 ml of dry methylenechloride.
Thionylchloride (0.428gm, 3.6 mmol) was added dropwise and the
reaction stirred at ambient temperature for 1 hour. = The reaction
mixture was carefully neutralized to pH 8-8.5 with saturated

20 sodium bicarbonate solution, and the product extracted with
methylenechloride, dried over magnesium sulfate , filtered, and
evaporated to dryness to obtain a dark brown gum which was
used in the next step without purification. FABMS (M+1)=348

25 EXAMPLE 4
Preparation of 5,6,7,9-tetrahydro-9-(1-methyl-4-
piperidinyl)-8H-cyclohepta[b]lpyridin-8-one 0-(2-
propenyl)oxime-o-allylether

I

ot Has Been Replaced

"Ml

18




whi ch was chromat ographed on silica gel using 2.5% 5%ret hanol/ 10
nmet hyl enechl oride as the eluent to obtain 2.03 gmof title product.

FABMS ( M+hyods47961 EXAMPLE 5 HOTASO8HA1496N Of
nn'ethl-4(611d|hydr05H- 15 :

Lcly(cgoﬁpél %ng’f‘ﬁgaay}ggcﬁ& c%lrérc%leé -mePfﬂ?F4 p1peridiny61998h- n-methyl -

| ohept atien- 0 mié n¢2.3 68 20
gyg <7) gp%)fcgbhg?ga Y dgi'hﬁmw en- 04(2yprepemyldexime né2.36 egni,

cycl ohept r @S n© -s8ﬁ‘;ed(;¥g §%%‘§2§1{/ g%’ia%rea%'gugl flc’ld “}?der(az dry gm 6.4
mmol ) was miteogeh iatmosphess.ur Zinab€l.79gan.e27.2 mmol) WaSpadde@c%nd)f air,
and he dthte mx)'égatx&f rﬁl]iﬁufr rehtﬂﬂﬁf % ggéﬁ’%“ IPife aceti cmaéic}' rfag@s al | oved

to coo rown, res r omat ogr aphed
on sili ca gweapmt Qn % 1g maﬁb 4/ the rgskinec 16$Q]€f§ adllt he el uent

t40( gbtlil 3| x&xegﬁglg hloride MEB"'YHtered The methylenechlorlde solution

1 VL3 1 pi o SraRbeghavidh byReor A taRarated () diviess, 4pooBtain agum
net hyl - 5h- Wﬁbl@hma[cﬂroﬁxatbgra@tﬁdb omdigilicadgel ukirg - 215%-3%methandl/he. 3 0
FABMS (dwwne%ﬂﬁ}le%%%h S8t e3P 5he \éfﬂé/ntEﬂng@% 2.03 B epar attltle pr?duct

rontof ethyl
4 (6 11- di FABMS KMy t)=hkbt a[ 2, 1- b
:4,5-b"]di pyridin-11-yl)-1-pi peridi necarboxyl ate

EXAMPLE 5
Preparation of n-methyl- 4-(6,11-dihydro-SH-
15 cyclohepta[2,1-b:4,5-b']dipyridin-11-yl)-1-piperidine
and n-methyl- 4-(6,11-dihydro-8-methyl-SH-
cyclohepta[2,1-b:4,5-b']Jdipyridin-11-yl)-1-piperidine

20 5,6,7,9-Tetrahydro-9-(1-methyl-4-piperidinyl)-8H-
cyclohepta[b]lpyridin-8-one 0-(2-propenyl)oxime-o-allylether (2
gm, 6.4 mmol) was placed in a pressure tube, sealed in the
presence of air, and heated to 180 °C for 7 hours. The reaction
mixture was allowed to cool to ambient temperature, and the

25 brown residue chromatographed on silica gel using 2.5%-
5%methanol/methylenechloride as the eluent to obtain 1 gm of N-
METHYL- 4-(6,11-dihydro-5h-cyclohepta[2,1-b:4,5-b']dipyridin-
11-yl)-1-piperidine and 0.1 gm of n-methyl- 4-(6,11-dihydro-8-
methyl-5h-cyclohepta[2,1-b:4,5-b']dipyridin-11-yl)-1-piperidine.

30 FABMS (M+1)=294 and 308 respectively
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[err] n-met hyl - 4-(6, 11 -di hydro-5h-cycl ohepta[2, 1

-b:4,5-b']di pyridin- 1 1-yl)-I-piperidine (0.5 gm 0.787 nmol) was
suspended iy k7581 of dry toluene under a dry nitrogen ei;r)ﬁgé and
heated to reflux. A solution of triethylamne (0.77 m, Q%ﬁ ?6and

10 .ethylchloroformate (0.6 M, 6.3 mmvl) was added and the reaction
refluxed for 3 hours. The reaction m xture was cool ed to anbi ent

tenperature, ethylacetate added, a W% 4th 50 mM of 1N sodi um
hydr oxi de sol ution. The aqueous |a ed three times with

et hyl acet atRregraeatioani ofl apshylvnede (6;1kdlihiydrasSHreycteheptaf2itat e,

Si ng 2. SonbHe: T jo FAEEX IR 0 pip T IIRECREBRAAR O 7 8 10

gmof title product. FABNMS (I\/H)z
EXAMPLE 7 = Preparation of ethyl 4- /hyro 5H cycl ohept a[ 2, 1- b

:4,5-b']dipyridin-11-yl)-1-piperidine™N [¢ Et hyl 4-(6, 11
_di hydro- 5Hcycl ohepta[2, 1 -b:4,5-b']di p idin- 11- 25
yl)-1-pi peridi necarboxylate ( 0.16 gm 0.}45 pl ) was di ssol ved in 10
m of concentrated hydrochloric acid and 7 uxed for 18 hours. The

reaction m xture was evaporated to obtai njfe title product as the
hydrochl ori de salt. FABMS (Mt1l) =280

19
REPLACENENT SHEET 0”0 TBXAWPLE 8 Prepar ati on
of 4-(6, llngnbusyr- SH-csd nRyAre-3hie yolohepta[2,1-b:4,5-b']dipyridin-
11-yl)-1-piperidine (0.5 gm, 0.787 mmol) was suspended in 15 ml
of dry toluene under a dry nitrogen atmosphere and heated to
reflux. A solution of triethylamine (0.77 ml, 5.5 mmol) and
10 ethylchloroformate (0.6 ml, 6.3 mmol) was added and the reaction
refluxed for 3 hours. The reaction mixture was cooled to ambient
temperature, ethylacetate added, and washed with 50 ml of IN
sodium hydroxide solution. The aqueous layer was washed three
times with ethylacetate. The organic layers were dried over
15 magnesium sulfate, filtered and evaporated to dryness and
chromatographed on silica gel using 2.5%-5%methanol/
methylenechloride as the eluent to obtain 0.19 gm of title product.
FABMS (M+1)=352

20 EXAMPLE 7
Preparation of ethyl 4-(6,11-dihydro-5H-cyclohepta2,1-
b:4,5-b']dipyridin-11-yl)-1-piperidine

Ethyl 4-(6,11-dihydro-5H-cyclohepta[2,1-b:4,5-b']dipyridin-11-

25 yl)-1-piperidinecarboxylate ( 0.16 gm, 0.45 mmol) was dissolved
in 10 ml of concentrated hydrochloric acid and refluxed for 18
hours. The reaction mixture was evaporated to obtain the title
product as the hydrochloride salt. FABMS (M+1)=280

This Sheet Has Been Re
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b']dipyridin-11-yl)-1-(4-pyridinylacetyl) nl-oxide 5 piperidine [err]
4- (6,11 -Di hydro-5Hcyclohepta[2,1 -b:4,5-b"Jdipyridin-11-yl)-1 -
pi peri di neWOD85I1Igm 0.3 nmmol ) was dissolved in 10 m of drypcTUsesvhe
1- (3-di net hyl am nopropyl )-3-ethyl carbodiimde 1 0 hydrochloride (DEC
(0.086 gm 0.45 mol), 1- hydr oxybenzotriazole (HOBt) (0.061 gm 0.45
nmol ), N met hyl mor pholine ( 033 m_ 3 mmol), and pyridylacetic
aci d- N- oxi de (0.069 gm 0.45 WM%Eesadded and the reaction m xture
stirred alPaep mnbﬁmemturaa-(ﬁsqn12anh9m&>-511119cyep&heﬁma 1IB>9¥1,lsf-e vas
added to b Tﬁ? and rod gtlec‘gract eﬂ E i il é
et hyl acet aPe El}!éFé d Fridaytacetyly, mlzoxideeyapor at ed
under 6acuplpe'i‘hdmrejde product was chromat ogr aphed on a silica colum
usi ng 20% net hanol - 2M amoptaX met hyl enechl ori de to obtain 0.085 gm of
title product. 20 FABMS (¢l i EXAMPLE 9
Prepar ati on of 4-(6, 1 ﬂ 0- 5H cycl ohept a[ 2, 1- b: 4, 5-
b']-3,8-dinitro-dipyridin-11° yI)-1N1|trop|per|d|ne [err] Et hyl
4-(6, 11 -di hydro-5Hcycloheptal2y 1 -b:4,5-b"]dipyridin- 11-
yl)-1-piperidinecarboxylate (0562 gm 1. 6orrrml ) was di ssol ved
20 N A~y
N
o -
4-(6,1 1-Dihydro-SH-__cyclohepta[z',1-b:4,5-b']dipyridin-1 1-y1)-1-
piperidine (0.117 gm, 0.3 mmol) was dissolved in 10 ml of dry
DMF. 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
10 hydrochloride (DEC) (0.086 gm, 0.45 mmol), 1-
hydroxybenzotriazole (HOBt) (0.061 gm, 0.45 mmol), N-
methylmorpholine ( 0.33 ml, 3 mmol), and pyridylacetic acid-N-
oxide (0.069 gm, 0.45 mmol) were added and the reaction mixture
stirred at ambient temperature for 24 hours. The reaction
15 mixture was added to brine and the product extracted with
ethylacetate. The ethylacetate layers were dried over magnesium
sulfate and evaporated under vacuo . The crude product was
chromatographed on a silica column using 20% methanol-2M
ammonia/methylenechloride to obtain 0.085 gm of title product.
20 FABMS (M+1)=429
EXAMPLE 9
Preparation of 4-(6,11-dihydro-5H-cyclohepta[2,1-b:4,5-
b']-3,8-dinitro-dipyridin-11-yl)-1-nitropiperidine
25
Ethyl 4-(6,11-dihydro-5H-cyclohepta[2,1-b:4,5-b']dipyridin-11-
yl)-l-piperidinecarboxylate (0.562 gm, 1.6 mmol) was dissolved
This Sheet Has Been Replaced L . R
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i n di chl oronet hane and cooled to O[err]C in an ice bath. Tetrabutyl -
ammoniumnitrate (2.43 gm 8.0 mmol) was added and trifluoroacetic
anhydri de wd.o#/8798t, 8.0 Mol ) was added dropw se and t hecrasekh f4de

m xture stirred fro 2 hours and then at anmbient 5 tenperature for 18
hours. The reaction m xture was basified to pH 10-11 with 10% sodi um
hydr oxi de imdlichtorpmathare eand zoolatl to OWCtin ainc icorbatht habetrabutyd- t i nes.

The dichlo ﬁ'@?ﬁ S r nmagnesi um
sul f at e, ff‘i re anéﬁy&é 243o tec?C ﬁ d%ﬁ au

€ssS. resi

chr onat ong’éﬂ@&rQ#PeRP %ﬂhydé e(l BEY ﬂ@ 235%5 mmpd) h‘?l?&c'é@ u‘i/@@l&ﬁ@ as the

?:\/ﬁ;‘t to and ﬁm%QCQoﬂlnﬁmlﬁ'E ktiereld tg(@A @anslulﬁsE e t15 ghéﬁomn a‘iﬁbidilt FABMS
prep :

4-(6,1 d| tsmPEraire foro A8 phapes. o hg, 5‘?3"'\(5’“ gojxtuge oW, ﬁ?ﬁ‘% eﬂfﬁ?rl din-1

1-yl) - 1- ni pkbpl(pddi dvink 10% rspdium hydroxidet-apd the product extracted

- Di hydro-5 8- dirgi.t - 1o
D1y e S HEMTEH eyt el D, ST, foniRPonflBiht el oo 1y o
200 pr oof metmnsbmtungdgandf dm@% gaer atnagnesium gnlfase b diltered anded and the

m xture h d¢dt I f r t s filtered
and the e%/%g:g Pt dd e@§ Phe O,E)eszli(lhr;]g Qg?o%r&hﬁt&?aghérau \gaproduct

apor at
was chr %pﬁféd“&l’&fﬁ QTﬁ%ae&EflaG%Faﬁ%/h?xBn% n"ﬁ HB§o TSN R oet hane
as el uent fobtain 0.410tgh nofOthel 3itnpebdhct he PrEWet soHABMFARME =356

21 (M+1)=416

EXAMPLE 10
15 Preparation of 4-(6,11-dihydro-SH-cyclohepta[2,1-b:4,5-
b']-3,8-diamino-dipyridin-11-yl)-1-nitropiperidine

\ ~

N N

e

|
NO,

4-(6,11-Dihydro-5SH-cyclohepta[2,1-b:4,5-b']-3,8-dinitro-

20 dipyridin-11-yl)-1-nitropiperidine ( 0.4 gm 0.97 mmol) was
dissolved in 50 ml of 200 proof ethanol. 0.1 gm of 10% palladium
on carbon was added and the mixture hydrogenated at 50 psi for
18 hours. The catalyst was filtered and the ethanol evaporated to
obtain a brown gum. The crude product was chromatographed on

25 silica gel using 2.5 % methanol/dichloromethane as eluent to
obtain 0.113 gm of title product. FABMS (M+1)=356
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EXAMPLE 11 Preparation of 4- (6, 11-di hydro- 5H cycl ohept a[ 2, 1- b: 4, 5-
b'] -3,8-dibrono-dipyridin-11-yl)-1-nitropiperidine [err]

4- (6, 1 1-wWoBsé79615H- cycl oheptal 2, 1-b:4,5-b']-3, 8-di ani no- PcTaiseymiage n- 1
1-yl)-1-nitropiperidine ( 0.099 gm 0.28 mol) was di ssolved in 16 m

of 48% hydrobrom c acid. The reacgség 'ftklzll’il was cooled to O[err]Cin _
an ice bath and brom ne (0.16m , 3 01 0 was added dropw se. The
reacti on nPreparatienstiof ed f4+#(G,11-dihydwoSHacyichoheptal2;il-IB:48di um

the mixturB L P gDy T iny fidin. L1 TvIX 1R EE PR AER L 0P 26, TTC

to pH 10-11 with 50% sodi um hydroxi de and the product extracted into 1
5 dichl oronethane, dried over gragnesi .n atrBe, filtered, and
evaporated to dryness. The crude rfiromat ogr aphed on silica
gel using 25% et hyl acet at e/ hexanes%ag ent to obtain 0.04 gm of
the title product. FABVS (Mt1)=482 20 EXAMPLE 12
Preparation of 4- (6, 11-di hydro-5Hc¢ Qhept a 2, 1- b: 4, 5-
b']-3,8-dibronmo-di pyridin-11-yl)-piperidi [err] 4-(6,1

1- Di hydro-5H-cycl ohepta[ 2, 1-b:4,5-b"] -3MN8-di brono- 25

di pyridin-11-yl)-1-nitropi peridine (0.03d5 gm 0.073mml) was di ssol ved
in abs@sl ute ethanol and 20 ng of Raney- WOawas added and the m xture

DS . sRaney- N was
S L e A o 11
(M+1) =437 SWPYT y P1p gm, mmo?) was
dissolved in 16 ml of 48% hydrobromic acid. The reaction mixture
was cooled to 0°C in an ice bath and bromine (0.16ml, 3.08 mmol)
10 was added dropwise. The reaction mixture was stirred for 15
minutes and a solution of sodium nitrite ( 0.116 gm, 1.68 mmol) in
2 ml of water was added dropwise and the mixture stirred for 4
hours. The reaction mixture was then basified to pH 10-11 with
50% sodium hydroxide and the product extracted into
15 dichloromethane, dried over magnesium sulfate, filtered, and
evaporated to dryness. The crude product was chromatographed
on silica gel using 25% ethylacetate/hexanes as the eluent to

obtain 0.04 gm of the title product. FABMS (M+1)=482

20 | EXAMPLE 12
Preparation of 4-(6,11-dihydro-5H-cyclohepta[2,1-b:4,5-
b']-3,8-dibromo-dipyridin-11-yl)-piperidine

4-(6,11-Dihydro-5H-cyclohepta[2,1-b:4,5-b']-3,8-dibromo-

25 dipyridin-11-yl)-1-nitropiperidine (0.035 gm, 0.073mmol) was
dissolved in absolute ethanol and 20 mg of Raney-Ni was added
and the mixture hydrogenated at 50 psi of hydrogen. After 8
hours, the Raney-Ni was filtered and the solvent evaporated to

obtain the title compound. FABMS (M+1)=437
30 o
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5-b' ] di ) -1-
[ er r% | pyrvirdbi)sﬁaf {3) 8- D ydr o- 5H cycl ohept a[ 2 thgi‘%@

di pyridin-11-yl)- 1 (4-pyridinylacetyl) nl-oxide piperidine was prepared
as in procedure 8 utilizing 4-(6EXAMPLIEo013H cycl ohept af 2, |

it o P RAE R AR Pl B bkl O G il gl L2 <t or i o
Pr epar at i @y ckokepgial[2,33bii4,50-b6 1dipy nidin-Ekyl)-1-(4-
cycl ohept iis?rlhiﬁﬂgie'?yiﬁ' P iLekide 11p¥b¥rl]dm]e 5 piperidi necarboxyl ate

22 fSheetHasBeenR eplactd/PLE 13 Preparation of

4- (3, 8-di brono-6, 11-di hy cl ohepta[ 2, 1- b: 4,
‘m m ui E nyl acetyl) nl-oxide

yl)-1-pi peridi necarboxyl ate (0. 51‘

m of dry dichloronethane at O[err
(0.489 gm 1.6 mmol) was added and rifluoroacetic anhydride (
0.227m, 1.6 nmol) was added The reaction m xture was
stirred for 2 hours and then ed to magnOto anbi ent tenperature

and stirred for 18 hours. The reamture was basified to pH 10
Wi th 15N sodi um 25 hydroxide, and thegFQd xtracted with 3X100 m of
4-(3,8-DIbromo-6,11-dihydro-5H-cyclohepta[2,1-b:4,5-b']
dipyridin-11-yl)-1-(4-pyridinylacetyl) nl-oxide piperidine was
prepared as in procedure 8 utilizing 4-(6,11-dihydro-5H-
cyclohepta[2,1-b:4,5-b']-3,8-dibromo-dipyridin-11-yl)-piperidine
10 as the starting material. FABMS (M+1)=586

4 Dl ) was di ssol ved in 20
Pt rNBUtyl - 20 anmoniumitrate

EXAMPLE 14
Preparation of ethyl 4-(3-nitro-6,11-dihydro-SH-
cycloheptaf2,1-b:4,5-b']dipyridin-11-yl)-1-
15 piperidinecarboxylate

0,N

o)

Ethyl 4-(6,11-dihydro-5H-cyclohepta[2,1-b:4,5-b']dipyridin-11-
yl)-1-piperidinecarboxylate (0.512 gm, 1.46 mmol) was dissolved
in 20 ml of dry dichloromethane at 0°C. Tetrabutyl-

20 ammoniumnitrate (0.489 gm, 1.6 mmol) was added and
trifluoroacetic anhydride ( 0.227ml, 1.6 mmol) was added
dropwise. The reaction mixture was stirred for 2 hours and then
allowed to warm to ambient temperature and stirred for 18 hours.
The reaction mixture was basified to pH 10 with 1IN sodium

25 hydroxide, and the product extracted with 3X100 ml of
dichloromethane and dried over magnesium sulfate and filtered.
The dichloromethane was evaporated and the residue
chromatographed on silica gel using 25% to 75% ethylacetate/

it 1
4
I
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di chl or onet hane and dri ea“hsSbethgneReplawisul fate and filtered. The
di chl or onet hane was evapor eS| due chr omat ogr aphed on
silica geWQed/s719625% to 7 PCT/US98/11496
23

hexanes as the eI uen obta in 0.16 gmof title product.

FABVS M1 ration
of et hyl BEFRRSS % fhe eluntytg, obtain,0.16 gm, of, fffe binaye]. ) FABRAS
:4,5-b' ] dl(M-l-ilbh:ﬁQIl yl)-1- pi peri di necar boxyl at e [err]

Ethyl 4-(3-nitro-6, 11 -di hydro- 5H-cyc| ohept a[2, 1 -b:4,5- 10

b' ] di pyridin-11- yI) 1- pi peri di neqgx g 0. 14gm 0. 367 mol ) was

di ssolved_in 15 of et hanol uni ¢ar bgn ng) was added
and t ke ré’ak??%ﬁafﬂ% ur @ hy&ﬁbﬁi f‘egi'aﬂmBDO 6 lt)‘s‘f{ﬂfdﬁ?bgﬁgen for 2
hour s. Tthdndpltm[\m,q-fbi4,€3-Eﬁi'}ﬂi})yhﬁdln 1Qt.?a)m1 evaporated to give

0.12 gmof.thet Ile duct ., FABVMS 15 (M)
EXAVMPLE 1P1P rﬁ?b‘bﬁf’%ﬁb‘h S8a&fny| 4-(3-brono-6, 1 1-di hydro-5H

cycl oheptal 2,1-b: 4,5-b" ] di pyri ﬂ R11 pi peri di necarboxyl ate [err]

o

Ethyl 4-(3-nitro-6,11-dihydro-5H-cyclohepta[2,1-b:4,5-

10 ©b'ldipyridin-11-yl)-1-piperidinecarboxylate ( 0.14gm, 0.367
mmol) was dissolved in 15 ml of ethanol. Palladium/carbon (10%,
20 mg) was added and the reaction mixture hydrogenated at 50
psi of hydrogen for 2 hours. The palladium was filtered and the

ethanol evaporated to give 0.12 gm of the title product. FABMS
15 (M+1)=367

EXAMPLE 16
Preparation of ethyl 4-(3-bromo-6,11-dihydro-SH-
cyclohepta[2,1-b:4,5-b']dipyridin-11-yl)-1-
20 piperidinecarboxylate

o

Ethyl 4-(3-amino-6,11-dihydro-5H-cyclohepta[2,1-b:4,5-
b']Jdipyridin-11-yl)-1-piperidinecarboxylate ( 0.05 gm, 0.136
mmol) was dissolved in 4 ml of 48% hydrobromic acid. The

25 reaction mixture was cooled to 0°C and bromine ( 0.038 ml,
0.738mmol) was added dropwise and stirred for 15 minutes.
Sodium nitrite ( 0.028 gm, 0.408 mmol) was added, as a solution
in 0.5 ml of water, dropwise over 15 minutes. The reaction was

25




Et hyl 4-(3-am no-6, 11-di hydro-5H cycl oheptal2, 1-b:4,5-

b']di pyridin-11-yl)-1-piperidinecarboxylate ( 0.05 gm 0.136 nmol ) was
di ssol ved wo of/st9610f 48% hydrobrom c acid. The 25 reacti on pgpKidsss1408S
cooled to O[err]C and bromne ( 0.038 m, 0. 738mml ) was added dropw se
and.stirred for 15 m nutes. Sodiumnitrite ( 0.028 gm 0.408 nmol) was
added, as atigreditatof°C for r3-d. Bomrs.of Thet ee:actr@mopuxweow@s basifiedutes. The’

reaction 4
REPL ACENENP & R With 10%, sodiy h#“é%"%d"' agd) the x& rodut extracted into . ure

was basi fi @thylacetatey ifﬁhtw ethylasgtateqilaken Wap aPVer HBagnesdum
extracted 's'ihllfhte ﬁﬁbfwda&nﬁlaéﬁ pofhatedettBY ippRisat € 'Bheercrude prddrittover

magnesi um f|| er.ed an .evaparat ed t g ess crude

pr oductél W?\%SC S3PREAe 900 1S | géjll d’éfngjsﬁh b% 5}3811,92{ hanol /

di chor onet hﬁnhonsmttbamé ugshithe oehienai to bidm O35 gmt b€ titledpraduct. FABMS
(M+1) =431 _ EXAMPLE 17 10 Preparation of
4-(3-brono ‘%AH"I& %'Hc?'ﬁgf-lcycl ohept a

[2,1-b:4,5-b" ] dipyridin-11-yl)-1- (4 r|d| Iacetyl) nil- oxi de

pi peri di ne F{ 4- ( 3- Br ono- 6,

11 - difygd EIP ﬁh}‘ipta » 1-41(4- B faxh@l'-a Ilﬂl dro-5H-c clohepta

ﬁ?.?!ling(“fi&m‘;@f? FlaR frﬂi’ﬁ{;k hS?s“@mﬁ&aEemﬁ nl-

di hydr o- 5H-6xfﬁl@hepipbildmb 4 5- b ]dipyridin- 11-yl)-1 -
pi peri di necar boxyl ate. FABMS (I\/H) =507 20 :

EXAVPLE 18 Preparation of 4- (S Rgfhy
[2,1-b:4,5-b"]dipyridin-11-yl)-1-(4-pyridin
pi peri di ne ,

ni- oxi de

4-(3-Bromo-6,11-dihydro-5H-cyclohepta[2,1-b:4,5-b']dipyridin-
15 11-yl)-1-(4-pyridinylacetyl) nl-oxide piperidine was prepared
utilizing procedures 7-8 starting with ethyl 4-(3-bromo-6,11-
dihydro-5H-cyclohepta[2,1-b:4,5-b']dipyridin-11-yl)-1-
piperidinecarboxylate. FABMS (M+1)=507

20 EXAMPLE 18
Preparation of 4-(3-methyl-6,11-dihydro-5H-cyclohepta
[2,1-b:4,5-b']dipyridin-11-yl)-1-(4-pyridinylacetyl) nl-
oxide piperidine

25 4-(3-Methyl-6,11-dihydro-5h-cyclohepta[2,1-b:4,5-b']dipyridin-
11-yl)-1-(4-pyridinylacetyl) nl-oxide piperidine was prepared
utilizing procedure 6-8 above starting with n-methyl- 4-(6,11-
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[err] 25 4-(3-Methyl-6,1

1- di hydro-5h-cycl oheptal[ 2, 1-b: 4, 5-b"' ] di pyri di n-

11-yl) - 1- (wopsistebiny| acetyl ) nl-oxi de piperidine was prepar aRCTAS98/11496
utilizing procedure 6-8 above starting with n met hyl - 4- (6 11-

55 | pi péhh:b?@dﬁrrggg@nf -cgjzlé,foyt?épta?at b4, L B]dlpyn ﬁpyg) n- 11 yl)-

Preparat i (}figerﬁfme.n FABMS (NF#19=443hydr oxy- 5H:
cycl ohept a 5-b' ] di pyridin-11-yl)-1-piperidine and n-nmethyl -

4- (6, 11- hydr oxy- 8- net hyl - 5H

cycl ohept a[ 2, 1- b: 4, 5- b ] di pyridi nEXAMPLE pdfBeridine [err] 10
Fol | owspr opg¢patationn Enanmenﬁth stltlU(G,rm-'.h ro le-ahydrO-

9- hydr oxy- @

0- (2- propen 65

- et hyl -

pr openyl )09()'91!0(31%!’ ? %ﬂaeb flo> obt

&wt PhRar, 5db" h) L é’fﬂh 8-one
H?#é cy(;lglqe éa *&l ;%% i

dapmreldmﬂel dumanqme yi el d.
EXAMPLE 20

Follow procedure as in Example 5 substituting 5,6,7,9-Tetrahydro-
9-hydroxy-9-(1-methyl-4-piperidinyl)-8H-cyclohepta[b]pyridin-
8-one O0-(2-propenyl)oxime-o-allylether for 5,6,7,9-Tetrahydro-9-
_ (1-methyl-4-piperidinyl)-8H-cyclohepta[b]pyridin-8-one 0-(2-
15 propenyl)oxime-o-allylether to obtain the title compound in 11%
yield. FABMS (M+1)=310 and 324 respectively.

EXAMPLE 20
Preparation of ethyl 4-(6,11-hydroxy-5H-cyclohepta[2,1-
20 b:4,5-b'ldipyridin-11-yl)-1-piperidine

Follow procedure as in Examples 6 and 7 using n-methyl- 4-(6,11-

25 hydroxy-5H-cyclohepta[2,1-b:4,5-b']dipyridin-11-yl)-1-piperidine
to obtain the title compound which was utitlized directly in the
next step.

——
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[err] Fol | ow procedure as in Exanples 6 and 7 using n-nethyl -
4-(6,11- 25

hydr oxy- SHaeysbsabgipt af 2, 1- b: 4, 5-b' ] di pyri di n-11-yl) - 1- pi per il‘E‘ﬂﬁsn/luotso
obtain the title conpound which was utitlized directly in the next

st ep. 26

EXAMPLE 21 Preparation of REXAMPLE R2bxy-5H cyclohepta[2,1-b:4,5- -

b' ] di pyri dPnepandtion (4efyr i4H(6ylichydnoxySHeeydbohepta{2¢1ilsid)8.- [err]
Fol | ow pr ostTdipy fidin- £1a ?qﬂ(wdyﬁwmyiaéefﬂ)ll- U dXide _

SH-cycl ohegj Eﬁ{l ne: 4, 5-0"]dipyridin-11-yl)-1-pi'peridine to obtain

the titl eegoﬁpoun In 13 %yield. FABMS (Mtl)=431 10 ASSAYS

FPT 1ferr] (inhibition of farnesyl pratefn t ferase, in vitro _
enzyme assay) and COS Cell 1 err] (@ell-\Baseg 3ay) were det erm ned
foll owi ng the assay procedures descrilg

Ceﬂ/ Q 15/ 95/10516, published
April 20, 1995. GGPT I(err] (inhibiti N ger anyl geranyl protein
transferase, in vitro enzyne assay), Cell OH

N
o G
5
Follow procedure as in Example 8 using ethyl 4-(6,11-hydroxy-
SH-cyclohepta[2,1-b:4,5-b'ldipyridin-11-yl)-1-piperidine to obtain
the title compound in 13 % yield. FABMS (M+1)=431
10

ASSAYS

FPT ICs0 (inhibition of farnesyl protein transferase, in vitro
enzyme assay) and COS Cell IC50 (Cell-Based Assay) were
determined following the assay procedures described in WO

15 95/10516, published April 20, 1995. GGPT IC50 (inhibition of
geranylgeranyl protein transferase, in vitro enzyme assay), Cell
Mat Assay, and anti-tumor activity (in vivo anti-tumor studies)
could be determined by the assay procedures described in WO
95/10516. The disclosure of WO 95/10516 is incorporated herein
20 by reference thereto.

Additional assays can be carried out by following essentially
the same procedure as described above, but with substitution of
alternative indicator tumor cell lines in place of the T24-BAG cells.
The assays can be conducted using either DLD-1-BAG human colon

25 carcinoma cells expressing an activated K-ras gene or SW620-BAG
human colon carcinoma cells expressing an activated K-ras gene.
Using other tumor cell lines known in the art, the activity of the
compounds of this invention against other types of cancer cells
could be demonstrated.

30
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Mat Assay, and anti-tunor activity (in vivo anti-tunor studies) coul d

be determ ned by the assay procedures described in WO 95/ 10516. The

di scl osur ewof9s#¥®695/ 10516 i s incorporated herein 20 by ref epgm)ggg,ﬁqg@to
Addi ti onal assays can be carried out by follow ng essentially t he sane
procedure as described above, but with substitution of alternative

I ndi cator tunor cell lines in place of the T24-BAG cells. The assays
can be conduct e8oftsiAgareiAdsay: DLD- 1- BAG human col on 25 carcinoma cells

expressing an a 0r BAG n_cql.on carci nona
celol S exp?esm nét‘{%‘%igg ggfiggeﬁaggg é@é\ﬁ? 1s alﬁli'ﬂ'j'c&?ﬂ ctﬁﬁor cell lines
known in thenerigeniheedbtlings.y Humap tumor coehbo ards smﬁpdn”d&d iinvent i on

agal nsk ot Ef‘éwﬂi’pxﬁ%dﬁimc%%‘fénﬁ(j\é' 8.3% agafdsd é}g\ddﬁm@l fegd- 30

e-1 ndependent

growt h is GORGRIMEMIQR;Qfia f(gﬂfnesy tf%ﬂﬁﬁ@iaj@nlléhtlﬁlqr i & 9 Selutafmtlsrmr
celI's are gveflapeédonto Sgrovetto\WhBditagi 'dﬁh%i’ﬂba' %@H 0.63%0 ﬁgg&% Ore and an

I ndi cat ed .concentration of a farnesy nsf erase | The
sol uti on | §ontaining, (he ayséﬁl%nfﬁnfj?‘b%ﬂoﬁed?ft rFSE’b‘FSOﬂl ﬂaélc? oFase anbibitefar ose
cont ai ni ngas thes tope layeneanaén ehe odopl dy@sys dolidisied; gslatdsardi t or as

th t t y fkgd | hcubat ed

fo(ra 1 Gaﬁﬁ{%’ﬁ%d %{em]%o Jgr S{S‘;%gg{rnr#&t ?ﬂalq’@k/ E Ia&ﬁvﬁ &OI% Dgut gr owt h.

Af t er mcu@&tgr@iw tht heAftdroimesbatiensithe nedldnies are cstmnledylbyg the agar with
| ut |

?h?gzgl ! onog ﬂgg@%%’]%engﬁgeﬁgﬂz]o |Sl?r¥1u Pgmo eM-‘F [I4§ ‘BF‘" {

nmg/ nL in Zol %Mlﬁﬂp%shﬁhﬁnuéteém Hunarkmmxada,q'!éhna]zolyﬂan hee)1 (3

det erm HEdmg/mL m PBShhe Celoilies e bei E@ﬂntd@l fahﬂ tirbliesked @an(beM

reprc(a:i?t I éﬁé‘?FTm rorml arEZ<arrpI . Mo Conmpound (uM FPT 1 ?Llr\/}
The results are given in the table below (“uM” represents
micromolar).
Compound of FPT ICs50 COS Cell ICs0
Example No. (uM) (uM)
6 >17.0
8 25%@>1.4
13 0.028 0.125
17 0.29
18 0.16
20

For preparing pharmaceutical compositions from the
compounds described by this invention, inert, pharmaceutically
acceptable carriers can be either solid or liquid. Solid form
preparations include powders, tablets, dispersible granules,

25 capsules, cachets and suppositories. The powders and tablets may
be comprised of from about 5 to about 70 percent active
ingredient. Suitable solid carriers are known in the art, e.g.
magnesium carbonate, magnesium stearate, talc, sugar, lactose.
Tablets, powders, cachets and capsules can be used as solid dosage

30 forms suitable for oral administration.
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6 >17.0 8 259@>1. 4

13 0. 028 0.125 17 _
0.29 WO 98/57961 1 8 0.16 20 - FobCRUSoRA1 LI
pharmaceutical conpositions fromthe conpounds described by this

I nvention, iner phar mgceuti cal | acceptable carriers _can be either

solid or |iqui COt HIERAFIB L SUPPOSi e 3t 1OWs Meltingd ™ aovinohs ast abl et s,
di sper si blmlmwubfesfau%acld:a%l yabfides CO£ hedcoarhtee# PO Fidse! irRited, THEd

5t bout 70
porcers e 45k ftiens, 1° AR ReRlobb R ATE Ingre i, 2R, 1 e
art, e.g. stirringragdési molten bhontagencowse snixtuse dar ehasn paured sngar,

| act 0S§. nveﬁ@ﬁ@%?z%q)qwfdss aﬁﬁ%? %oaggpgazﬂgd”tﬁ%réﬁ}p éjoquﬁ?id as sol id

dosage 30 orms Sui or ‘ora mnis )

28 Liquid form preparations include solutions, suspensions and
REPLACEMENImat$i54s. As an exam HAFPBE! Ribrit | 2terCdr gl aryy el ting
wax such as a ur.e oI acid glycerides or cocoa butter is first
mel t ed, aﬂol’yle?‘hegg’ 1, 80 '&Jllfé'm pazenfesglrddecti®Rogeneous! y therein as
by stirringLiquid m?ohhe x mmmd Olliliayﬂ gl-ﬁ an‘gzdéw%l@mﬁuh@dfdrnto 5
convepinent. to cool an ereby solidify

Li qui 0 or%%bﬁ%aggtéj%ﬂég § 88 sol uti ons, suspensions and enul si ons.

As an exarrpl e nAy:r@@lrrmepm_r&tmmtsantableMber inhalatiopr angy eieclgdgcol
sol utions %dgﬁg%ﬁ\%egﬁ&r?r#l(i)érlﬂli ChoXYer form th:H rgt ba" [ PESRBLHd S MY

al so inclu ut1ons . Nt ranasar m ni s I"on. erosol
prepar at i oWiths @ tRharmacguticablyl acceptahls Dﬂl‘:lllgne such asotmtinert and solids
in powder ¢@mpreydddchg ﬁgay be in conbi nat i on wth a phar maceutical |y
accep l e carr

as an |n npressed gas. Al so
i ncluded are soﬁ?ﬁof ?ffe"‘ftf&r a0 ‘Gingom dn'egpgatlons Whi@ho@'& to be

con?/erted irtbnded ytobgafeorcenureﬂedf, 0s1iomy (bét@w use, tdi)r?qa{cﬁtf(ﬁﬁﬁ fgr ei t her
i on Or.ms_i nc

Sol ut ."Lné’aﬁ*ﬁeﬂ@%ﬁé@ O S 3R o™ Pakenteral adipifistEioamd<SBHl ¢ he

i nvention | foomse ideludeersoitions, suspessiomaldnd exﬁhkmnansder mal

composi ti ons capnk kel B the iabeRERA M nay OhistMbe HIRALASIANY O

eml h9'° &’ggs g'rr]ngl y. 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.

25 Preferably, the pharmaceutical preparation is in unit dosage
form. In such form, the preparation is subdivided into unit doses
containing appropriate quantities of the active component, e.g., an
effective amount to achieve the desired purpose.

The quantity of active compound in a unit dose of

30 preparation may be varied or adjusted from about 0.1 mg to 1000
mg, more preferably from about 1 mg. to 300 mg, according to the
particular application.

The actual dosage employed may be varied depending upon
the requirements of the patient and the severity of the condition

35  being treated. Determination of the proper dosage for a particular
situation is within the skill 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
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in a transdermal patch of the matrix or reservoir type as are
conventional in the art for this purpose. Preferably the
conpound iWOA&8KT9%61 stered orally. 25 Preferably, the RSGTAU$a80a496i cal
preparation is in unit dosage form In such form the preparation is
subdi vi ded into .,unit doses cont ai ni ng propriate quantities of the
active co dncgergents,yntil  the,rgpiimupa ﬁ%ﬁtgﬂéefac‘ﬁgeve the desired

purpose.  circumstance§hés qaedfﬁed; y ®Boraconvenieaoppouhd totah daily dawgeof 30

or o pr et ol e ARl and TSt Ry pORhs oy, Bacd e ™

parti cul ar depjteidcat i on. The actual dosage enpl oyed nay be varied
dependigng upon Ejn&] r f h d severl ty of the
condi t |50n 35 beTIhI’? e r{t gHH at()}foﬁdgﬁh ﬁmu@gpef; h"glosage for a

parti cul ar compowidsy &fi éhﬁllslv\mﬂﬂfh anfb hie; |phasmaq¢@tmadly agrapiable
treat ment b§lts theréd!' t»tm ¥ %%mamldﬁordﬂfg%s (e dﬁﬂgﬁ@nd TS thgan the
ft oS

e co I ncreased by

opti mum
29 attenﬁm&mhmﬁ&neﬁe SLIGIHE | S& éﬁ'cqrﬁuﬂr‘F e?g%cPOGﬂHé?nt aad
f)' rgunstanﬁﬁ;é bfdﬁﬁa@atﬁém Fagr “fath[%nls@ﬂéﬁt y tdfe t{xﬁt@mﬁmx’ny Beﬁ@é N rraﬁ
e di an m ni ster | ions during_the ‘day esire
The am t'fﬂge 'r edhicyBIC %ﬁﬂ{ﬁ e?td% dﬁjpﬁag? fggdmen 1SCBFﬁJlounds of the
i nventi on adrhinhstrathon rmfcé’mmcdlll yngctep2@00 emg/day spreferatiigr dd¥ toi | | be
| at ed h t
regui at ed 36 gﬂﬂag blh fwb VAP ok gfvﬁigﬁ doses b ﬁft‘fﬂl{m{uﬁé}ﬁ ﬁo@\{}hem as

consi deri n& suc as age, con
wel | as seldie topmapoumds sa}'ﬁptfl@lli!sths!ﬁngvm adrémlétﬁredAWlﬁblftalhlsecormended

dosage regigRAek ST gé adm nistration of from 10 ng to 2000 ng/ day
preferaply 10 F 1000 ng/day, in two to four divided doses to bl ock
t unor ow h. The conpounds are non-toxi c when adm nistered within
this dosageqHea@np dlﬁlds of the rer@t qﬁvamiaﬂSaﬂi dibe nseRfnhs

I nvention are.also usef ul ani nes e allergic
agents in taﬂﬁhll RIIBEN THEY oafthﬁﬁd?’Etllc?ﬁ rgb%ha%%“tﬁe¥‘éaﬁ1 %\%6“ asonal
al I ergi c riofnconditioms such ahrperennialt andr seasofalsallergief fhnntmeaadrount of

2, £0mPound o ohf uPcalh o s, WP U 4ol 0B SEGHBDYHA 38 Bl ! Lo

effect an ant icré he T equi or an
anti- 20 paesentg ian¢I€ts<pibri§8owﬁl agmigisterad rt@d apy agiogl f ecteffectaan he

anti-allergic response. Although the required dosage for an anti-
allergic response will be determined by such factors as the
patient’s age, sex, weight, and the severity of the allergic reaction
to be treated, the preferred human dosage range is preferably

25 from 1 to 1,000 mg/day. The preferred dosage ranges for other
animals can readily be determined by using standard testing
methods.

The following are examples of pharmaceutical dosage forms
30 which 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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patient's age, sex, weight, and the severity of the allergic reaction
to be treated, the preferred hunman dosage range is preferably 25 from 1

to 1,000 rwbqg)g-,%]'he preferred dosage ranges for other l%)ll/ﬁ@sﬁl&%n
readily be determ ned by using standard testing met hods.
The. foll ow ng are exanpl es of pharmaceutical dosage fornms 30 which contai n
a conpound of the invention. The scope of the |nvent|3nb| n |hts I
har maceuti cal conposi Tl : liqate y the exanpl es
Br ovi ded. Phfnaeffital g Form Exanples
EXAVPLE A EXAMPLE#| et s No. | ngredi ent's
ng/ tabl et ny/tabl et 1. Aqtdmgtétorrpound 100
500 2. Lact ose USP 122 113 3.
Corn Starch, Food G ade 3 0 40 : as_a 10% paste
in : Pumhredlé/iétser _ 3 : y /5§ ade
45 S e R i o3ciaiciamciai s oo SRy 7
Tot al . L 700 _
Met hod of uf act u X | t'em Nos e m xer
for 10-15 !\./?ﬂ:utilc. L%ctos&g%l?atc =Hre—FeHF 4l the
danp granul és Corou§targhc dtoask Gradeen (. I ]1:
necessaryl Dry the q)a;ﬁp]? es. Screen granul es |
necessaryl and m as at ?%t% . 4 and nx for 10-35 minutes. |[Add Item
No. 5 an X P(!#’l ied Watels Conpress|the nixturle to approgriate
EXAPLE ] O COmmeSEiEhT ¥ ood Thale TEA T4 1L 40 b cdient

L . CaApPSUT TS TNO™ ™t
my/ capsul e__égz_galosuMagnesmm Stearatact i ve cbnpound 7 100
500 2. eghpse USP 106390 - 216D 3.
Cor n St arch—Food—Gade 20 70

5 Method of Manufacture

Mix Item 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 (e.g., 1/4", 0.63 cm) if necessary. Dry the
damp granules. Screen the dried granules if necessary and mix
10 with Item No. 4 and mix for 10-15 minutes. Add Item No. 5 and
mix for 1-3 minutes. Compress the mixture to appropriate size
and weigh on a suitable tablet machine.

EXAMPLE B
15 Capsules

No. Ingredient ' ]mg/cagsule mg/cagsule
1. Active compound 100 500
2. Lactose USP 106 123
3. Corn Starch, Food Grade 40 70
4. Magnesium Stearate NF | __ 7 1

Total 253 700

—_—
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4. Magnesi um Stearate NF 7 7
Tot al 253 700 31

Met hod of wervsiseesiur e Mx ItemNos. 1, 2 and 3 i n ECT3US93AIM496
bl ender for 10-15 mnutes. Add ItemNo. 4 and mx for 1-3 mnutes. Fill
the- 5 mxture into suitable two-piece hard gelatin capsules on a suitable
encapsul ati ng machi ne. Wil e the present invention has been

descri bed Njethod C8f ufadmvet h the specific enbodiments set forth above,
N i 28, AR, KRR S s o
nmodi fi cat i ewihaesl vAddadiesnsNor et iantlemirdfarol f3althinuiteshi nFilheéhepiri t and
Scope Og ”I‘Ei;&{nees “h o QMﬁQBieOQWO-piece hard gelatin capsules on a suitable
encapsulating machine.
While the present invention has been described in
conjunction with the specific embodiments set forth above, many
alternatives, modifications and variations thereof will be apparent
10 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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VWHAT IS CLAIMED |IS————— e

the formila: [er;” anerin: | IR G ;| Kyl

salt or sayyakdrdsier eof

B is nethyl,

hal o or

*tife dottfed®lihe represents an

doubl e bond,; Rlerr], Rerr], Rerr]
sel ect ed fW(IMEh@ CLAIMEDUSconsi sting of H,
aryl, said al kyl or 1.

10

15

20

25

(1.0

or

-CFlerr],
A compound having the formula:

A compound havi ng
eutically acceptabl e

Brsd

g%%l f onal

and R8 are mdependently

-COR[err],

al kyl

or a pharmaceutically acceptable salt or solvate thereof, wherein:

A is alkyl, halo or H;

B is methyl, halo or H;
the dotted line represents an optional double bond;

R3, R6, R7 and R8 are independently selected from the
group consisting of H, -CF3, -COR10, alkyl or aryl, said alkyl or
aryl optionally being substituted with -OR10, -SR10, _s(O)R11,
-NR10COORI11, -N(R10y3, -NO2, -COR!10,

-OCORI10, .0CO2R11, -CO2R10, OPO3R10 or one of R5, R6, R7
and R8 can be taken in combination with R40 as defined below to

represent -(CH2)r- wherein r is 1 to 4 which can be substituted

with lower alkyl, lower alkoxy, -CF3 or aryl, or RS is combined

with RS to represent =O or =S and/or R7 is combined with R8 to

represent =0 or =S;

R10 represents H, alkyl, aryl, or aralkyl ;

R11 represents alkyl or aryl;

R40 represents H, aryl, alkyl, cycloalkyl, alkenyl, alkynyl or

-D wherein -D represents

This Sheet Has Been Rep

T

34

P Lnbantd

';_...-_:_:'.;k'- i

ar



o TRt 2oL Saz:::;atfd.;“lwmﬂﬂﬂimmmu %E]err]me”]

-N(Rl err] ) MEx85796INT err], - r r ] PCT/US98/11496
-OCderr]Rerr], CQerr]R[err] ODQerr]R[err] or R[err] ls%
w th R6torepresent —Oor —S and/or R[ s conbined with R8 to
represent =0 or =S 20 rr esents yl, ar'VlhsShGe"tHasBeenR
ar al kyl ; err]_r. rese al or aryl
L e SRS, T
-S(O)[err]NR[err]R[err] ‘e«ein Rlerr] de R[err] ar 4|ndepende
sel ected from consisting of H, alkyl, aryl, arylalkyl,
het er oaryl , —K%—ﬁjioaryl al kyI r]- C[err] cycl oal kyl,
cycl oal kyl al kyl , et erBowel ogd k)d_,_ substijyted al kyl, substituted
aryl, substituted ryl\l kyl, substigut 'ﬂ' eteroaryl substituted
het er oaryl al kyl , t Mpat ed (derr i\ﬂ%:gr]) cycl oal kyl, substituted
cycl oal kyl al kyl, 5 substltuted het er ocycl oal kyl, wherein sai d

substituted growherein R3aaadoR4 mrenmalaepmidehtllyueeleﬁ:te‘cﬂﬁﬁﬁﬁﬂthéf om

) Kyl oxyalgup cblsistifg BEX, halg, *?R“’eé?}‘ R SR ot kol | ary

- CN, heterTﬂQ)L 11 (whesew é?d{ohlqryz ,C}N& )m-N;ngé lﬁut ed ani no,
P R i L@WR""'@CWHRL@N i S
1 wherein A\I ar’e ndewwnﬂ%%{ or halo. 15

3. The corrpound of cI aim1, wherein A igskal o, and B is Br.

4. The conpound of claim11l, wherein A § B are 20 selected from hal o.
5. The conpound of claim1 wherein R Rlerr], Rerr] and R err]
are independently selected fromt grPup consisting of H, 25 -CF[err],
al kyl, aryl, cycloal kyl and heter cLhal kyicH, 6. The
corrpound of claimb5, wherein R5, R6NR7 nd R8 are H 30

7. The conpound of claimb5, V\,herelfrﬁ Rps -C(ORerr].

-SR11Cc(0)OR11 , -SRIIN(R75)7 wherein each R75 is
independently selected from H and -C(O)OR!1 | benzotriazol-1-

10  yloxy, tetrazol-5-ylthio, or substituted tetrazol-5-ylthio , alkynyl,

alkenyl or alkyl, said alkyl or alkenyl group optionally being
substituted with halo, -OR10 or -CO2R10;

and W is O, S or NR10 wherein R10 is as defined above; said R40
cycloalkyl, alkenyl and alkynyl groups being optionally
15 substituted with from 1-3 groups selected from halo, -CON(R10),,
aryl, -CO2R10, -.0R12, -SR12, .N(R10);, -N(R10)CO2R!1, -COR12,
-NO32 or D, wherein -D, R10 and R11 are as defined above and R12
represents R10, -(CH2)mOR10 o -(CHz)qC02R10 wherein R10 is
as previously defined, m is 1 to 4 and q is O to 4; said alkenyl and
20 alkynyl R40 groups not containing -OH, -SH or
-N(R10)3 on a carbon containing a double or triple bond
respectively; or

R40 represents phenyl substituted with a group selected
from -SO2NH2, -NHSO2CH3, -SO2NHCH3, -S02CH3, -SOCH3, -SCH3,
25 or -NHSO2CF3; and

R is -C(O)R1, -C(0)-OR1, -C(O)NRIR2, -S(0)2-R1, and
-S(0)2NR1R2 wherein Rl and R2 are independently selected from
the group conmsisting of H, alkyl, aryl, arylalkyl, heteroaryl,

35




8.  The compound of claim 7, wherej rl is |
-(CH err])[err]Rerr], Wnereinnia I uuil 0 to 6, and wherein RA
i's s&begg;s 1f rom aryl, cycl o " seycl oal Ky o

9. The conpound of claim@8, wherein A and B are I ndepen ef'nltlf")?6

sel ected from hal o. 34

10.  The AR 18fkyl! aC3LE6 \WRIGIIRYL, heybR Ak Falkyl, 11. The’
conmpound q cfg%S 0 er ei IS, S tgd y By

, RA e mlerr 5.
12. The cdMstreyeioalk ’msl‘}?’s%'éﬂeé‘i rBlKy nc;u@sg,tgtre% *ﬂ&e%ﬂ%&?ﬁ?ﬂsel ected
from hal o.arylalkyl, substifited Theteroapdyngubstinited mhktesdurydaikylhe

compound | ssubsset{t%?éc? d(é§%f h@y@fo%‘ﬁ?yfo?&ﬁ&ﬁéu@@d Oj:yél%raillylalkyl,

5 substituted heterocycloalkyl, wherein said substituted groups
have one or more substituents selected from: C1-Cg alkyl, alkoxy,
aralkyl, heteroarylalkyl, -NO2, alkyloxyalkyl,
alkyloxyalkyloxyalkyl, C3-Cg cycloalkyl, aryl, -CN, heteroaryl,
heterocycloalkyl, =O, -OH, amino, substituted amino, nitro and

10 halo, with the proviso that R! is not H for -C(0)-OR! or for

-S(0)2R1.
2. The compound of claim 1 wherein A and B are
independently selected from methyl or halo.
15 '
3. The compound of claim 1, wherein A is halo, and
B is Br.
4. The compound of claim 1, wherein A and B are

20 selected from halo.

5. The compound of claim 1 wherein R5, RS, R7 and
R8® are independently selected from the group consisting of H,
25 -CFs, alkyl, aryl, cycloalkyl and heterocycloalkyl.

6. The compound of claim 5, wherein R5, RS, R7 and
R8 are H.

30 | 7. The compound of claim 5, wherein R is -C(O)R1.

8.  The compound of claim 7, wherein R! is
-(CH2)nRA, wherein n is an integer from O to 6, and wherein RA is

selected from aryl, cycloalkyl and heterocycloalkyl.
35

9. The compound of claim 8, wherein A and B are
independently selected from halo.
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15 14. A nethod for inhjgd:i rmal growt h of |
cells, conprising adm ni stering anl g“ﬂﬁm m ﬂm of a conpound of
claim1l. WwoOB88/57961 15. A nethod's I'Di (s NG t he abnorkcR/USesaMMYS Of
cells, conprising adm nistering an effective anount of a conmpound of
claimb. 3 . . . 46. A .
met hod for inhibitiA8-t hé"“foﬁS%‘P“‘bﬁ‘d?& flaim 9, Wh&é?lf‘s,‘h"c&%‘?i%iﬁ&
adm ni stering an effective anmount of a conpound of claim8. 5
17. A nmethod for inibitiﬂ& ?9\5‘1? : : IS rising
adm ni stering an ef éétive atrgégn 0 &;@f C%lﬁ)({:\gér]fpgjuhr? elcr)’f l?cfallsrﬁe’e}ge{ml 0
18. A pHamomaceutical conposi tion for inhibiting the abnormal growth

of cells =sj ng an effec anount of the npound of claim1l1 in
conbi nati o i t hNa phar mac icaNy accepta carrier. 15

19. A pham'l‘ca° conpdsi ti onNFROMERNi bi ti ng { he N-comgor mal growt h
of cells co L% ng an effedtive/amount of ,f4he onpound of claim8 in

combi fation with a pharmaceutical ly acceptable carrier. .20
20. A nethod of effecting an anti-allergic response in an ani mal
conprising admnistering to the animal an_effective anount of a

conpound of claim112. = The compound of claim 5, wherein A and B are
independently selected from halo.

10 13. The compound of claim 1, wherein .the
compound is selected from the group consisting of

15
14. A method for inhibiting the abnormal growth of
cells, comprising administering an effective amount of a
compound of claim 1.
20 15. A method for inhibiting the abnormal growth of

cells, comprising administering an effective amount of a
compound of claim 5.
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16. A method for inhibiting the abnormal growth of
cells, comprising administering an effective amount of a
compound of claim 8.

17. A method for inhibiting the abnormal growth of
cells, comprising administering an effective amount of a
compound of claim 12.

18. A pharmaceutical composition for inhibiting the
abnormal growth of cells comprising an effective amount of the
compound of claim 1 in combination with a pharmaceutically
acceptable carrier.

19. A pharmaceutical composition for inhibiting the
abnormal growth of cells comprising an effective amount of the
compound of claim 8 in combination with a pharmaceutically
acceptai:le carrier.

20. A method of effecting an anti-allergic response
in an animal comprising administering to the animal an effective
amount of a compound of claim 1.
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