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METABOLI TES OF TRI CYCLI C AM DES USEFUL FOR | NHI BI TI ON
OF G PROTEI' N FUNCTI ON AND METHODS OF TREATMENT OF
WEROSHFEHERATI VE DI SEASES BACKGROUND Fi el d of t heCT/US2004/020032
I nvention Sonme enbodi nents bf the present invention
relate to netabolites of tricyclic am des useful for
inhibition of Gprotein function, to related conpounds
and to nethods of treatnent of proliferative di seases.
The bi ol ogi cal significance of the rat sarcoma ("Ras")
oncogene, and the roles of both Ras and the enzyne
known as farnesyl protein transferase ("FPT") in the
conversion of normal cells to cancer cells, are
METABOUESES Db EtRICNCIRCTANINES rUSEFVOIFAR PUHIBIEEAN O WNFROTEIN FUNCTION AND
METHODW\(DS fr@BxQENa My VWBBFERAZYB. DIEEEBEDT t hose publications
al so describes a distinct class of conpounds which
inhibit the activity of the enzyme farnesyl protein
transferase, and thereby the fanesylation of the Ras
protein. In U S. patent nunber 5,874,442, which is
i ncorporated by reference herein inits entirety, a
nunber of tricyclic am de conpounds useful in the
i nhibition of farnesyl protein transferase are
di scl osed. Anong these EBAGKGRQUNDthe fol | owi ng,
which is herein referred to as "Conpound A": Conpound A
is particularly useful in the inhibition of farnesyl
FRI®bEIH® InfvaRgder ase. The adm ni strati on of an
effective amount of this conpound provides a nethod

for Lnhibiting the ahnormal growth of cells, includi ng
t r anSPBEMbERMeNts of the present invention relate to metabolites of

tricyclic amides useful for inhibition of G-protein function, to related compounds
and to methods of treatment of proliferative diseases.

The biological significance of the rat sarcoma (*“Ras”) oncogene, and the
roles of both Ras and the enzyme known as farnesyl protein transferase (“FPT”)
in the conversion of normal celis to cancer cells, are described in PCT
International Publication Nos. W095/00497 and W095/10516. Each of those
publications also describes a distinct class of compounds which inhibit the activity
of the enzyme farnesyl protein transferase, and thereby the farnesylation of the
Ras protein.

In U.S. patent number 5,874,442, which is incorporated by reference
herein in its entirety, a number of tricyclic amide compounds useful in the
inhibition of farnesyl! protein transferase are disclosed. Among these compounds
is the following, which is herein referred to as “Compound A”:



and for treatnent of cancers, as described in U S
5,874,442. Sunmmary of the Invention In sone
weedpsaoiremt s, the present invention is directebPCT/0S2004/020032
" conpounds represented by the structural formula
(1):(1). and pharmaceutically acceptabl e isoners,
salts, solvates or esters of _phe conpound of fornula
(1), wherein: RL is selected fromthe group consisting
of H and =0; can be the sane or different, each

bei n §d fromthe group consisting
of HPr , I'=0 and, the conbination
sol i d- daghed pendent |y represent either

si ngl e borg bonds, wherein the nunber of

conbi nati on sol ifd shed | ines that are doubl e bonds
IS not greater , and when 2 , the double bonds
are not adj ace and when 0, one of R1- R5 is not H
In some enbodi mntts, the present invention is directed
to conmpounds repfresented by the structural fornmula
(1), wherein 4 , R3, and R5 are each H R4 is
selected fromthe pgroup consisting of Hand -OH, and

t he nunber of co tion solid-dashed lines that are
doubl e bonds is jnot greater than 1.

Compound A is particularly useful in the inhibition of farnesyl protein
transferase. The administration of an effective amount of this compound provides
a method for inhibiting the abnormal growth of cells, including transformed cells,
and for treatment of cancers, as described in U.S. 5,874,442,

Summary of the Invention

In some embodiments, the present invention is directed to compounds

represented by the structural formula (1):



10

15

20

In some enbodi nents, the present invention is directed
to a conmpound represented by the structural formula-

waamd/optiar maceuti cal |y acceptabl e i somers, sal PGT/US2004/020032

solvates or esters thereof. In a further enbodi nent,
the invention is directed to a pure and isolated form
of the above conpound. In song.enbodi nents, the
present invention is directed to a conmpound

represent ed by he structural fornmula and

phar naceu I somers, salts, solvates
or e 4 &t her enbodi nent, the
inventi ol is W a pure and isol ated form of

t he above . ¥ sone enbodi nents, the present
invention is dig I to a conpound represented by the
structural d pharmaceutically acceptable

i soners, salt

further enbodi nt, the invention is directed to a

pure and isolated form of the above compound. In sone

sknt invention is directed to a

d b% the structural formula and
able isoners, salts, solvates

or esters thereof. Ih a further enbodi nent, the

i nvention is_di 0 a pure and isol ated form of

t he above coﬁﬁoun I n 8one enbodi nents, the present

invention is deegLe to a net hod of

conpound reeresent'
phar naceut i cal’l

(),
and pharmaceutically acceptable isomers, salts, solvates or esters of the
compound of formula (1),
wherein:
R is selected from the group consisting of H and =0;
Ro-Rs can be the same or different, each being independently
selected from the group consisting of H, -OH, halide, -NH, and =0;
and,
the combination solid-dashed lines independently represent either
single bonds or double bonds, wherein the number of combination
solid-dashed lines that are double bonds is not greater than 2, and
when 2, the double bonds are not adjacent, and when 0, one of Ry-
Rs is not H.

In some embodiments, the present invention is directed to compounds
represented by the structural formula (1), wherein R4, Ry, Rs, and Rs are each H,
R4 is selected from the group consisting of H and —OH, and the number of
combination solid-dashed lines that are double bonds is not greater than 1.

In some embodiments, the present invention is directed to a compound
represented by the structural formula



inhibiting famesyl protein transferase in a patient in
need of such inhibition conprising admnistering a

wao bhesamaed i cal |y effective anobunt of at | east PCEUS004020032
conmpound of formula (I).1n sone enbodi nents, the
present invention is directed to a nethod of treating
pancreati c cancer, non-snmall-gell |lung cancer, nyeloid
| eukenmia, thyroid follicular cancer, nyelodysplastic .

p-ger mal car ci nonsg, bl adder car ci noma,
§stl cancer or prostate cancer in a
such treatnent conpri sing

| east one gonp&und of formula (1). In sone

enbodi nent d he present invention is directed to a
pharnaceutlc | conposition conprising a

t herapeuti calfy effective amount of at |east one
compound of fe«yula (1) in conmbination with a

phar maceuti cpl |y acceptable carrier. In sone

enbodi nent s, e present invention is directed to pure

and i sol at ed jlor of the conmpounds of fornula (1).
Det ai |l ed Destri p ion”of Invention In certain

ﬂgfrﬁﬁeélﬁlcdllp%cﬁéﬁl&bl’d|sbme¢§1t9a¢t@ S§lvd!e@,€tﬁtee@er%<1hereof In a
abolites of "the npound, A whi ch can

furihier embcfchmaegwhgmeémﬁnﬁ diresteddea PW@taﬂ%'ﬁogted Form of the
%ﬁv gg,lnﬁg[]ﬁﬁ protein transferase |, in vitro; (ii)
t he eno

typi ¢ change i nduced by a form of
transform' ng Ras which is a farnesyl acceptor but not

ger ZH{,%]’EPM t 6 iy gﬁ gbg% %aqsrbt ?rg\%ggiﬁﬁrlgglre&emo% compound

represented by the structural formula

Br /\ cl

=N

Br

HO N

O)\NHZ

H

and pharmaceutically acceptable isomers, salts, solvates or esters thereof. Ina
further embodiment, the invention is directed to a pure and isolated form of the

above compound.

In some embodiments, the present invention is directed to a compound

represented by the structural formula
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intracel lul ar processing of Ras which is a farnesyl
acceptor but not of Ras engineered to be a

wa@eooanyiiger anyl acceptor; and/or (iv) bl ock abPCr/Igt004/020032

cell growth in culture induced by transform ng Ras.
The foll ow ng four conpounds (| abel ed Conpounds 8 -
11) are netabolites of Conpowwl. A:10 11 Conpound A has
been denonstrated to have anti-tunor activity in

ani mal nodels, and thus its mgtabolites are of
corresponding utilitybBr '«ﬁ Chnvention is
further directed to conpaupds are structurally
simlar-to the netabolites of tf Compound A, and are
bel i eved to have correspondi atility. Such
structurally related conpoungg” are represented by the

aYi 8

structural formula (1): (1), erein: R is selected
fromthe group consisting of and =0 R2-R5 can be
the same or different, ea ei ng i ndependentl|y

selected fromthe group c Usting of H, -OH halide,

-NH2 and =0 and, the conbi ndti on solid-dashed |ines

i ndependently represent eiQh@&Hssi ngl e bonds or doubl e
bonds, wherein the nunber of conbination solid-dashed
lines that are double bonds is not sgreater than 2, and

PRE P U nE ORI RCAO baftel Al SR brkof. Ina
fabeeembodonens theinvieatiamisr gireniad $o atpureandrisolated form of the
above compound.

In some embodiments, the present invention is directed to a compound
represented by the structural formula

Br—¢ ™ Cl

Br

and pharmaceutically acceptable isomers, salts, solvates or esters thereof. Ina
further embodiment, the invention is directed to a pure and isolated form of the
above compound.

In some embodiments, the present invention is directed to a method of
inhibiting farnesyl protein transferase in a patient in need of such inhibition
comprising administering a therapeutically effective amount of at least one of a
compound of formula (1).
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the crystalline state. This invention provides a
met hod for inhibiting the abnormal growh of cells,

w0 p@baeileg transfornmed cel l's, by adm ni strati oPCDUSHE04/020032

therapeutically effective anount of at |east one of

the conpounds of forrmula (1), to a manmmal {e.g., a

human) in need of such treatmgnt. Abnormal growth of
cells refers to cell growh independent of normal

regul atory nechanisns (e.g., |oss of contact

inhibition). This includes the abnormal growth of: (1)

t unoin semeserfibudipnants etherpresémigneentinet is\diteeteRicsa method of

tu ch _the Ras
g aabraafc£angat torstmah Sal B odries uRi B, tyroid
O8O Rar S ShnyBRItyaplashs sPRdroaa tpiderhias cafcisbmal bladder
proliferati ve d| séases i n which aberrant Ras
cacginorani colopceniee!, breast qangener pipsiate £apesyinie patient in need of

sblpﬁgt%%g%éc%wél ﬂ%lh@? ri ‘éﬁnéga%uﬁ%fgtréf |9 a?r'é]bunt of at

I@ésttdmemnmmdieff@frmnmml a (I) to a mamal (e.g., a
human) in need of such treatnment. In particular, this
i nvention provides a nethod for inhibiting the growh
of t yebMENRbBAFhSIESs AtheasrbbamiAdemth |thﬁ|‘é@€§lﬁobé( t he
admini stration of an effective anount of one of
phissviaceltingl composiicaraMprsing elhpiapeytienl v %fmtyeﬁm@wt of at
[
G o qeipor G (o) irtimBingngtolyity S bhafipaceuioHty
dcgeptabncanripr. pancreat | c cancers (e.g., pancreatic
carci nonma such as, for exanple, exocri ne pancreatic
carci noma), colon cancers (e.g., colorectal

car CilneBhfe efBbliniénts] Pie (388 iBvertiroB directed to pure and
isolated forms of the compounds of formula (I).

Detailed Description of Invention

In certain embodiments, the present invention is directed to metabolites of
the Compound A which can: (i) potently inhibit farnesy! protein transferase, but
not geranylgeranyl protein transferase |, 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 farnesyl acceptor but not of Ras
engineered to be a geranylgeranyl acceptor; and/or (iv) block abnormal cell
growth in culture induced by transforming Ras. The following four compounds
(labeled Compounds 8 — 11) are metabolites of Compound A:
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adenocar ci noma and col on adenoma), nyel oid | eukem as
(e.g., acute nyel ogenous | eukema (AM.)), thyroid

W(f) olosioeaibar cancer, nyel odyspl astic syndrone (RCOBYS2004/020032

bl adder carcinoma, epidermal carcinom, breast cancers
and prostate cancers. This invention also provides a
nmet hod for inhibiting proliferative di seases, both
beni gn and nalignant, wherein Ras proteins are

aber [a ccpvzélt d g result of oncogenic nutation
in ofR es-/.'e\Nf s gene itself is not
activate mut at i oap\tBo an oncogenic formwth said

i nhibiti bei ngaccongl i shed by the adm ni strati on of
a therapguwtically ef tive amount of at |east one of
the co unds of fo la (I) to a manmal (e.g., a
human) 1h need of suth treatment. For exanple, the
beni gn rd i ferati v& Wi sorder neurofi bromatosis, or
tunors i8n which Ras Bs activated due to nutation or

over expre (on of tyrosineddnase oncogenes (e.dg.,

neu, ® Pck, and¢t °be inhibited by the
nmet abo # the inve e netabolites of this
i nvention ryi bit fanesyl ein transferase and the

farnesyl atyon of the oncog
i nventi onAAurther provideso
famesyl pr in transferase A manmal s, especially

humans, inlpeed of such treaffent by the

adm ni strat)\oHn of an effectjle amount of at |east one

of the corrpounds of formula (INT The adm ni stration of

at | east onewof the corrpounds11of formula (1) to

pat i f

tacr Goniao el Aed Hort B ihe RABUIR PV L BT EHRTGHAY Rfanimal
naddeNe .and thus its metabolites are of corresponding utility.

The present invention is further directed to compounds that are structurally

protein Ras. This
nmet hod of inhibiting Ras

similar to the metabolites of the Compound A, and are believed to have
corresponding utility. Such structurally related compounds are represented by the

structural formula (1):

Br/\ cl

N

Br

wherein:
R, is selected from the group consisting of H and =0;
R2-Rs can be the same or different, each being independently
selected from the group consisting of H, -OH, halide, -NH; and =0;
and,
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The conpounds useful in the nethods of this invention
inhibit the abnormal growth of cells. Wthout w shing

W eooseodaeund by theory, it is believed that theGBUS2004/020032

conmpounds may function through the inhibition of

G protein function, such as Ras p21 , by bl ocking

G protein isoprenylation, thuss-making themuseful in
the treatnment of proliferative diseases such as tunor

gr owthe 2BFhHIHSH solldldduhed Weshhagpétadifiybey Fléisew elther single

theory, it is believed that these conpounds inhib
bRﬁléiSfC&r%%*PI'e beoadsiwhareinbediusiker elirprobingtiensalid- dashed lines

tipr n f
tﬁé’t %r@ o‘%bﬁ@ Babﬁé’ fs ARGt n‘p%rgb%\s{, t@%??b?h% ﬁg‘%ﬂ %,aiﬂgr%ﬁgﬁeebonds are not
adiaderut,yanmwhehér ormetdfcRi‘stfs notddt nent by that invol ve
the inhibition of f me%yl rotelntracgca Base. .
adai (TEmEveBa oS Tece i sasBaourdsaudbe éragrohaus state or in
ﬂ@éﬂﬁ}y@tgﬁrﬁ@gtdﬁ@ of conpounds that inhibit famesyl
protein transferase are disclosed in U S. provisional

app! iTdug inyanton posvidema methed fosinhiiéigthendongorageavth of

BYsRHERGFariTotrhed Lot oy Horhfisy oy i Rledd gty prrective

anfoumntiof et tedsh one Re fties eomcponndaotwmuuatal)otfo 4 aramimnal (d.9., a

R el L R B TP HER RS o cot o
disfﬂetnb%ht of ﬁérn@ﬂﬂb@&l@%rﬁﬁ@dh&mﬁﬁé‘%@s 1883 8f Corftabt l‘,ﬁhlbltlon)

ored w Lh i norgani ¢ and/ or organic acids, as wel
Tiissinelusigsttbe febnesaalgrowth e6r(Eh HinoserlisoturopRisixpressing an
B A BiobddBRNARrEe TR B0 i Bitkdinis hetigred as

re:wlaofptymoagenm&: mutatmndazaniomeraguhearandqew benigmi sid/mafigednt cells
CI d, .zwitterions

of oty " '35@ '%%?@%et&g% R abLa LGS BRtvaliRRoooUrS

Th|s mven’uon also provides a method for inhibiting tumor growth by
administration of a therapeutically effective amount of at least one of the
compounds of formula (I), to a mammal (e.g., a human) in need of such
treatment. In particular, this invention provides a method for inhibiting the growth
of tumors expressing an activated Ras oncogene by the administration of an
effective amount of one of the above-described metabolites. Examples of tumors
which may be inhibited include, but are not limited to, lung cancer (e.g., lung
adenocarcinoma and non-small cell lung cancer), 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 adenomay), myeloid leukemias (e.g., acute
myelogenous leukemia (AML)), thyroid follicular cancer, myelodysplastic
syndrome (MDS), bladder carcinoma, epidermal carcinoma, breast cancers and
prostate cancers.

This invention also provides a method for inhibiting 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
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within the term"salt(s)" as used her ei n.
Phar maceutically acceptable (i.e., non toxic,

W(p)hl)ﬂSAOOﬂlmgl cally acceptabl e) sal ts are prefer rE@r/U82004/020032
~al though other salts are also useful. Salts of the
conmpounds of the formula (1) may be fornmed, for
exanpl e, by reacting a conpougd of fornmula (1) with an
anmount of acid or base, such as an equival ent anount, .

C

agﬁ?orﬁﬂl@%d@ %u%drﬁre dp%f@ﬁa%mféﬂgbff@@% Bh\to%'h‘?%f at
leS8t bné of thengompodsdsvof formuidn ) m:a;mamfnallﬁe _cp,raabeman) in need of
i nvention include h

UG BBIORR I 0T xprRHlE che Reyor BlolTefati Elsordet neyrgfibromatoss,
oPﬂ{?ﬁ&Q% %\fhlé}? Rladli§ acf?@é’f@éto%/e@lﬂbﬁ@@'hén INNBRLPAESSeN of tyrosine

rate actate, nethylsulfate and funmarate.
kiBake -ohoogemes tegeHieui i, Abt, ek, soefgnbmayrie iphiditediby the

[ nve ion ncI u di um cal cium potassium

‘g&?%ﬂ{ %'Bygﬁ%'cﬁﬁ, anmoni um  al um num  zi nc,
IOI pe‘]‘ﬁé'rﬁ@tabbl’t@ﬁ&:tf hlalﬁiln&ntiohtlhhibmfanmyl ml@iein transferase and
di et hyl am ne, phenyl cycl ohex e and

hi ne. .
the farn@syiation @fffbﬁ QIERHENE Prefe ??1' s Eyep 0" ﬁb’#heifgﬁefo‘”des a
nt Bisln‘ﬁ"lﬂtlﬁ ﬁa's'f??r?esgfpﬁo'i@nﬁfaﬁ%ﬁﬂbsé%m#ﬁ%ls especnally

udi ng t se O salts, solvates esters and
hpndesuglsneﬁd ohwqibim@tmﬁm byshagidministretien e4angffective amount of

ag\fgl ﬁoﬁ%ﬁﬂ;ﬁ §$ﬁq§5gn$ RSl efﬁf UGRA . d?r‘dﬁgtr%ﬁoﬁ%‘?%?least one of

as met r{'c carbons on vari
treubehpbuedd of formullal(l) ttgpaﬂraﬂs it rr&mbl’cfa‘mes;s pfowmmtnanm‘y‘rase can

exi st even in the b
P oiSaIHi 7 BPAENSHA S5 CORErTS TesaUba 2PER eomor | ¢
for mThleo‘?n rﬂ%le@&lﬂﬁ i Hﬁtﬁoéi@f #iPRRention Mrbit thhe abnormal

i nvention. I ndividual isoners of the conpounds of

growternficetls milyithauswighiagpie be twramsmﬁw dl isyoeliewed that these
cSan%unds may function through the inhibition of G-protein function, such as Ras

p21, by blocking G-protein isoprenylation, 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.

Also, the compounds of formula (I) can have utility in other methods of
treatment by that involve the inhibition of farnesyl protein transferase. Additional
conditions and diseases treatable by the administration of compounds that inhibit
farnesyl protein transferase are disclosed in U.S. provisional application
60/498,509, which is herein incorporated by reference as if fully set forth.

Salts of the compounds of formula (I} are also within the scope of this
invention. Reference to a compound of formula () herein is understood to include
reference to salts thereof, unless otherwise indicated. The term "salt(s)", as
employed herein, denotes acidic salts formed with inorganic and/or organic acids,
as well as basic salts formed with inorganic and/or organic bases. In addition,
when a compound of formula (I) contains both a basic moiety, such as, but not
limited to a pyridine or imidazole, and an acidic moiety, such as, but not limited to
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I somers, or may be adm xed, for exanple, as racemates
or with all other, or other selected, stereoisoners.

wab@somdie@l centers of the present invention CROT/NS2004/020032

the S or Rconfiguration as defined by the | UPACL974
Recommendati ons. The use of the terns "salt",
"solvate", "prodrug" and the_fpke, is intended to
equally apply to the salt, solvate and prodrug of

o RBhAEEAd. ANEEOHE OIS sl I Po Lo RREERHSLe ipgluded
vtttk wrﬁ‘ﬂ's_bﬂﬁt)'oagds_edjatferany Rrearineiceaticallyl dccaptable (i.e., non-
het eroatom wi t h unsati Sgl ed val enci;es in the

tdacpRysolagisaly accepiablelpals arpwierred %Mﬂ%%%r $altreare also
e : .

USR5 i 98 ERelnoclon IS ) Ao il 16 bcamole, by

repetiid & catrippundtdi éorfmalladiyiwith aeamquniof asikl ot basasissieh as an

i ndi cated, shall _ be understood . have, t fallaow .
drebreanedt na ARdIPREL Soohe KURERIHG salinrdibhttes orin
anMigiBdus Baien Tolewesl BNophiliestiors Be-foamirg actab vithin the

"Hal ogen" neans.  fluorine, chlorine, brom ne, or .
scome o6 ihe peasent venfign ingluderaudrochioige osultatp oysirobromide,

) Pai
TS, B s A keighel s 8ol bona,
hydraipdideThitrates rlactate, coethy!sulfate anpfupadteeBeaitrforming bases

R PR ol BB Gt botpesim.
m@gh/@ﬁ@rhpme?wmhbabmrh@nium,Mrmm, i) pssraginieo trpimedtamine,
Ii?lﬁlgﬁgggl?r)g?(gﬁiegg{glglé'l;ige,,(%-%oh81[\ylgyc§lg¢1éxy?gr9|{n%rar?(? [)\e/ﬁgaethine.

All isomers (for example, geometric isomers, optical isomers and the like)
of the present compounds (including those of the salts, solvates, esters and
prodrugs of the compounds as well as the salts, solvates and esters of the
prodrugs), such as those which may exist due to asymmetric carbons on various
substituents, including enantiomeric forms (which may exist even in the absence
of asymmetric carbons), rotameric forms, atropisomers, and diastereomeric
forms, are contemplated within the scope of this invention. Individual isomers of
the compounds of the invention may, for example, be substantially free of other
isomers, or may be admixed, for example, as racemates or with all other, or other
selected, stereoisomers. The chiral centers of the present invention can have the
S or R configuration as defined by the IUPAC 1974 Recommendations. The use
of the terms "salt", "solvate", "prodrug" and the like, is intended to equally apply to
the salt, solvate and prodrug of enantiomers, sterecisomers, rotamers, tautomers,
racemates or prodrugs of the inventive compounds.

It should also be noted that any carbon as well as heteroatom with
unsatisfied valences in the text, schemes, examples and Tables herein is
assumed to have the sufficient number of hydrogen atom(s) to satisfy the
valences.

As used above, and throughout the specification, the following terms,
unless otherwise indicated, shall be understood to have the following meanings:



10

15

20

25

30

prodrugs is provided in T. Hi guchi and V. Stell a,
Pro-drugs as Novel Delivery Systens, Volune 14 of the

Wa\zfmsﬁoslayrrp03| um Series ( 1987) and in Bi or evRCEUK1084/020032

Carriers in Drug Design, Edward B. Roche, ed.

Ameri can Pharmaceutical Association and Pergarmn Press
(1987), both of whi ch are ins:pfporat ed herein by
reference thereto. "Solvate" neans a physical

o oP Bt P Ry A PR ppti el CTH 00 0 B¢ Do
i nvolMasnmal’ yhedhglieghanas adtl dther maamdaliary ahiemdls.

bondi i n¢cl udi n hydro en bondi In certaip - .,
st aﬁg@gephmea koings EhIOES cRisAMne. BF oS aialal or *halide

[Wft?'brﬁﬁ% BF ,day@og?gvent mol ecul es i s

|ncorporate In the ¢rystal tice of the crystalline
soI i Prodsgswandesoleates b dzs eempounds of the invepiiar araalso

copfkyap Bl hERie TER kg arpklhd B8 APl £heRin iddes &

coloundinet Rtedrigsprecamsor a\trﬁcm/rwcm aﬂdmhﬁtmio\neota subject,
mol ecule i s H20O. Effec%vve ano

undregaaseeanaisal sonversien emaﬁ?@ﬁ? or phemiaah Pragesses to yield
a%SF@dd% SEGHARAL) et— aGANRAISE SBlvAcARERRS! I &@c@és.ém Bf

i nvention ef ective In inhibiting farnesyl
pp)odegsns prmndﬁcém‘é dliganbi andiy. pralleu Aragirugeasdaveéelivery

éygg ?Z\Z‘&bﬁ}% pﬁfheaxlctg%gﬁf%dsi\%r Se'?%g (‘?Egﬂpﬁ%mcg{oreverSIble

(%rﬂbﬁ; of DARY DesighpeawdrcaBt BRoche) étg As@rigbadPHaroraceutical
synthetic process or_natural_s onbi nat i on

Asseriaden angPergamontiassi (dd87h Oth ﬁf Wblq qredneypRratpdherein

by reference thereto.

"Solvate" means a physical association of a compound of this invention
with one or more solvent molecules. This physical association involves varying
degrees of ionic and covalent bonding, including hydrogen bonding. In certain
instances the solvate will be capable of isolation, for example when one or more
solvent molecules is incorporated in the crystal lattice of the crystalline solid.
"Solvate" encompasses both solution-phase and isolatable solvates. Non-limiting
examples of suitable solvates include ethanolates, methanolates, and the like.
"Hydrate" is a solvate wherein the solvent molecule is Hx0.

"Effective amount" or "therapeutically effective amount" is meant to
describe an amount of compound or a composition of the present invention
effective in inhibiting farnesyl protein transferase, and thus producing the desired
therapeutic effect.

The term "isolated" or "in isolated form" for a compound refers to the
physical state of said compound after being isolated from a synthetic process or
natural source or combination thereof. The term "purified" or "in purified form" for
a compound refers to the physical state of said compound after being obtained
from a purification process or processes described herein or well known to the
skilled artisan, in sufficient purity to be characterizable by standard analytical
techniques described herein or well known to the skilled artisan.
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a conmpound refers to the physical state of said
conpound after being obtained froma purification

WEe@sesH20r processes described herein or wel | P&IUS2V04/620032

the skilled artisan, in sufficient purity to be
characteri zabl e by standard anal yti cal techni ques
descri bed herein or well knowpato the skilled
artisan. Wth reference to the nunber of nnleties

e.
l(Jn| gsvs\,mﬁtq E%r%ﬁ%%%ﬁ**e r%EerﬁHgﬁﬂ%oLért%gé(k% ar e;%m gﬁs or
rinas) mma:ompibunti unle%ﬁ otherwibe debnémdhegxtﬁhmefndtlm?ter than two”
one" ns The apove, st at enents erein or
BeaR el O . Phie BArPSBCNORG CCISRINGR GITE Fasaira 0 9Bdch
be| ngrﬁégﬁmgﬁ%hén%%ﬁékﬁﬂ _f%f %@E% QQ?FE CBANsd el d¥ne or
cgféer@m,lem'hd@enagmamrr@enﬁw Belectagkitom tiheegroumonsastmmf H, -OH,

e Titgefiod FEPFABAS Rlarsho ThIrRRoR B B50h rEq RRRAR e m,
R&IRGEAdRs,d8 lﬁ%ﬁ@’dbm ﬁbmb‘td@dﬂdﬂdﬁ@ﬂd@m@r Qflb$th@ent in the

sel ectjon of R3, i.ch coul i '
gipvRCc s, %@Xﬁmn@m%ﬁelgeﬁ'%ﬁf B 59199 wgy@gfq g iidependent of the

O wiié alPinavd I cat ed:
s{ezr%ér?irghﬁgr% uranr?bérhﬁlgngeti?ﬁanol ééﬁdﬂg@ rer%ltmganol
re

MeoFljhe tatlewing solvents Hodcre@gemscamp rrad toaloeredn ey the

a(bgﬁ%%m %té&ttgﬁgég&gﬁlghﬂn PS’F haB@F(fEA@?f ) OR &R

(MeHd); acptid eokﬂoaH(DAe: o AcOH%ébhyl aectate E)Iﬁbﬂ(d)e nzoic

@E{ ‘gﬁsﬁl\{ﬁpﬁé%ﬂﬂf}' Hgﬁb&( |J'ap ﬁfﬁﬂg@@%{fﬁ&y riff it ehcstic

ahhgangé 'Q‘PFN\ afThDg@Wxg?m@nkoﬁla%léqu@BTPQﬁldrﬂ@@perbenzmc acid

rochl ori i i sobut um num

RAQ); tne@al&mnarﬁétsw )i Piediyl etmrn@t."a@b ﬁih%/lcghl@r@formate
(CICOzEt), 1-(3-dimethylaminopropyl)-3-ethyl carbodiimde hydrochloride (DEC);
diisobutylaluminum hydride (DIBAL); isopropanol (iPrOH); dimethylsulfoxide
(DMSO); sodium dodecyl sulfate (SDS); trichloroacetic acid (TCA); dithiothreitol
(DTT); tris(hydroxymethyl)aminomethane (tris); and ethylenediaminetetraacetic
acid (EDTA).

Unless otherwise indicated, all quantitative measures of physical
parameters stated herein, e.g., temperature, mass, volume, concentration, are
understood to include a reasonable scope of variation from the stated quantity.

The compounds of the present invention can be prepared by the

procedures described below.

Example 1 — Preparation of Compounds 8 and 9
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(DVMBO) ; sodi um dodecyl sulfate (SDS); trichloroacetic
acid (TCA); dithiothreitol (DTT);
W@ piospbBaelr oxymnet hyl ) ami nonet hane (tris); and PCT/US2004/020032
et hyl enedi am netetraacetic acid (EDTA). Unl ess
otherwi se indicated, all quantitative neasures of
physi cal paraneters stated heggin, e.g., tenperature,
mass, vol ume, concentration, are understood to include
He qasonabl e scope of variation fromthe stated
'q'u‘érmlty The conpounds of the present invention can
be prepared by the%m s descrlgj@jed bel ow. Exanpl e
1 - Prepar on of 8, and 27X According to a
procedure By Labout aneto-rat, o°c ( Labout M et al.
Eur. J. MedH"@hem - Chem Therm, vog)\ no. 6,
pp. 531- 535, 1(1982)) 4 pi peri done hyé:lrate
hydrochlorlde 1, was di ssol ved in

H2O (AESQraing Yo aﬂrpﬁ%wwesw Iﬁ%bqua@ 6&1&1/ (Labqwtawﬁ«oM eéab Eur. J.
I f
8, e BB Tt LITIEP ) Lopafins, loncy, giperidone

re/qmte)hydmcﬁmc(e J]O(QZ(DcD)g AB00meRl), Wees dissalvédin m@@ 100 mL).
T RGN ety 41 QMGhL? Subl S 2t Fultel B 8'Solution o

AASrBukyl Hic%@lb&yatél(isg ©2g,0Fd2 A wu@%ﬁ@hm T(Hli@1 do mL) at 0 °C.

hexanes- et hyl acetate) to afford 24 93%
th@/solmwaasmrrsdrqvmghn car boxyl at e (076483 141 26;

(@86 LORRD: Rie FaciBATRBLR Fas fierfosientrafs uflibr vétuum, and

the residue was purified by silica gel chromatography (10:1 hexanes—ethyl
acetate) to afford 24.0 g (93%) of tert-Butyl 4-piperidone-1-carboxylate (076483-
141-26; CAS 79099-07-3), Compound 2, as a colorless oil. A small amount of di-
tert-butyl dicarbonate remained in the product (by 'H NMR), but the material was

of suitable purity to carry to the following step.

Step 2

o)

o 9
0 BN X
EtO// \)j\o | (o]
EtO -
N NaH, DME, 0 °C

RS v
2 (o] 30

Also according to the procedure by Labouta et al., tert-butyl
diethylphosphonoacetate (15.0 g, 59.6 mmol, 1.2 equiv) in dry 1,2-
dimethoxyethane (50 mL) was added dropwise to a suspension of NaH (60%
dispersion in mineral oil, unwashed, 2.38 g, 59.6 mmol, 1.2 equiv) in dry 1,2-
dimethoxyethane (150 mL) at 0 °C. After stirring Compound 2 for 0.5 h, tert-butyl
4-piperidone-1-carboxylate (9.9 g, 49.7 mmol) in dry 1,2-dimethoxyethane (20
mL) was added dropwise to the mixture at 0 °C, and then stirred overnight (0 °C
— RT). The reaction was then quenched with NaHCOj3 (100 mL, saturated

aqueous), and the layers were separated. The aqueous phase was extracted
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t-butyl dicarbonate remained in the product (by 1H

NVR), but the material was of suitable purity to carry
wo ooosie31bol | ow ng step. Al so accordi ng to the peDUSIING/E20032

by Labouta et al., tert-butyl diethylphosphonoacetate

(15.0 g, 59.6 mol, 1.2 equiv) in dry 1, 2-

di met hoxyet hane (50 L) was _gdded dropwi se to a

suspensi on of NaH (60% di spersion in mneral oil,

W YRR 0. F 3 0 e PPRlegh i ot kgbePovson

fll@évollh@ﬁ odntentrted Lihdetre//at:ubnit yThe residue was purified by silica gel
peri done- 1- car boxyl at e

cmomaa@a@phmi%ﬁmneéoe y éeg%tgtéaaégfbgq Ené%l & 6353 phgertButy

1t otk Rarlordipipdtiin ?ﬁ@@%ﬁéﬁ%‘ﬁe e L S e
4)rComspounchs.cak agokwlesy oiland the | ayers were separat ed.
The aqueous phase was extractedwith CH2Cl 2 (3 x 20
m.), and the conbi ned organi c phase was dried (MySO)
Siepf 4/ tered, then concentrated under vacuum The
due was purified by silica gel chromatography

(95:5 hexangs-gt hyl aggefatg), Lo afford 1 2 g (69% qf
terf-Butyl ){ i o

di e
i-terf-buy0 ycarbon—yafgr—gg;r—d-r—ﬁA—rllden aget at e
(076483-1 32 C‘ASB% SJEX) Conmp &3 as aN

8
col orl ess /,él Terf ut I gH °
i -fert-buf gxycar bony! Frpé [di%n- 4- yli deneacet at e,
Conpound 37 (10.2 g, 342mm|) was disgolved in a °

( 150 ety ofnibe R R ilant fodlhh. Gidfiotng o,
(10.2 gh 34 th@mott whd dmsew@dghta sOlHEH of 5BUDNE E1d6 ag 0eDegliv) in

was_t hen added to and the sol ution
deyxitBu@Hed SRintlR- h%ﬁeglllp@t@nzwm§rrleﬂ&t|1 e Ty 0.5 h, then at
RPVeigh? "N, ENsaturated aqueous) was then added to pH = 7, and the
solution was extracted with hexanes (2 x 20 mL), followed by extraction with
CH,Cl, (4 x 20 mL). The combined organic phaée was dried (MgSQ,), filtered,
then concentrated under vacuum. The residue, a mixture of Compounds 4 and
5, 1-tert-Butoxycarbonylpiperidin-4-ylideneacetic Acid and 1-tert-butoxycarbonyl-
1,2,5,6-tetrahydropyridineacetic Acid (076483-149-30, respectively), was taken to
the next step without further purification.

The residue was dissolved in CH2Cly (20 mL) and a solution of HCl in 1,4-
dioxane (4.0 M, 17 mL, 68 mmol, 2.0 equiv) was added dropwise at 0 °C. The
reaction was allowed to stir 1 hr (0 °C — RT), then the sample was concentrated
under vacuum and taken to the next step without further purification.

The residue was then dissolved in 3:1 MeOH-H,0O (150 mL), and the
solution was adjusted to pH = 10 with NaOH (1.0 N aqueous). Then di-tert-butyl
dicarbonate (11.2 g, 51.4 mmol, 1.5 equiv) was added, and the reaction was
stirred overnight at RT. After concentrating the sample under vacuum, H2O (50
mL) was added, followed by citric acid (5% aqueous) to pH = 3. The product was
extracted with Et,O (3 x 50 mL), and the combined organic phase was dried
(MgSO0,), filtered, and concentrated to give 2.6 g (32% over three steps) of
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CH2CI 2 (4 x 20 nL). The conbi ned organi c phase was
dried (MgSO4) , filtered, then concentrated under

WO 20a0m120The resi due, a m xture of Conmpounds A4PERUSEN4/020032

i -tert-Butoxycarbonyl pi peridi n*-ylideneacetic Acid and
1-fert-butoxycarbonyl -

1,2,5,6-tetrahydropyri di neacetjisc Acid (076483-149- 30,
respecti vel y) was taken to the next step w thout

furth r o Th [ I ssol LR, .
kP55 By * 8l 3odidind 67 e egas. 1R shlluat wes
téﬂeﬁdﬁlto]tﬁeﬁ‘iext %PWoutiu@hmuMDcaW@ﬁ added dropwi se
at 0C:- The reaction was allowed to stir 1 hr (0 0OC
RT), then the sanple was concentrated under vacuum and
to the next step without further purification.
‘esi due was then dissolved in 3:1 MO+ H 20 ( 150

m.), and the solution ywas~ st edgt C,’LOBrw{g%f@ al
NaOH ( 1 .0 N aqueous). -t/t- di car
(11.2¢9, 1.4 [, 1.5 i V) was &ed, and &
reaction wa <29;*tirredHovern|§t at RT. ter N
concentr at j anplmcuum(ngo (50 i %vas
added, fol I;t'gv;gd by witric acid (5% aqugous) to p

The product %as &Practed with Et20 (Fx 50 ni), aq)nd
t he conbi ned organi c phase was dried ()}@804)
filtered, and concentrated to give 2.6 g (32% over

t hree steps) of product as a 1: 1 m xture of a,b- and
b, g-unsaturdted atids. The materi al wa® taken on t'o

t he " 1a- ? €0 Dt ioResB-dhitsrobeen 1mmﬁydrbfa4ub@nzo[$ &cfcldheptal1,2-b]-

Di br ono- 8- chi or 0-6,

myruinwa(la) Blhpmilﬂ@{es(%@ @y&lbmmlh[aﬂ 1omiguresfrGempound 4, 1-
%ﬁ%ﬁ%}%ﬁ?ﬁggﬁflbﬁéﬂ&ln(f-yﬁd&ea%e%cm,)andac&npg)uﬁb B YRt
butoxycarbonyl-1,2,5,6-tetrahydropyridineacetic acid, (2.61 g, 10.8 mmol, 1.3
equiv), 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide (EDAC, 2.69 g, 14.1 mmol,
1.7 equiv), and 3-hydroxy-1,2,3-benzotriazin-4(3H)-one (HOOBT, 2.29 g, 1.7
equiv) were dissolved in DMF (100 mL). N-Methylmorpholine (9.5 mL, 8.8 g, 87
mmol, 10.7 equiv) was added and the mixture was stirred 50 hr at RT. NaHCO3
(50 mL, saturated aqueous) was added, followed by ethyl acetate (100 mL) and
H20 (100 mL). The aqueous phase was extracted with ethyl acetate (6 x 30 mL),
and the combined organic phase was dried (MgSOQOy), filtered, and concentrated
under vacuum. The residue was purified by silica gel chromatography (75:25
hexanes—ethyl acetate — 25:75 hexanes—ethyl acetate) to give 3.66 g (65%) of
coupled product as an off-white foamy solid. The material was carried into the
next step as a 9:1 mixture of o,B- and B,y-unsaturated amides, Compound 6, tert-
Butyl(+)-4-[2-[4-(3,10-dibromo-8-chloro-6,11-dihydro-5H-benzo[5,6]cyclohepta
[1,2-b]pyridin-11(RY)-yl)-1-piperidinyl]-2-oxoethylidene]-1-piperidinecarboxylate,
and Compound 7, tert-butyl (+)-4-[2-[4-(3,10-dibromo-8-chloro-6,11-dihydro-5H-
benzo[5,6]cyclohepta[1,2-b]pyridin-11(R)-yl)-1-piperidinyl}-2-oxoethyl]-3,4-
didehydro-1-piperidinecarboxylate (076483-151-29). Mp = 112-125 °C.
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terf-butoxycarbonyl pi peridi n-4-ylideneacetic acid, and
Conpound 5, 1-tertbutoxycarbonyl- 1
WO 2905/08312@t r ahydr opyri di neaceti c acid, (2.61 gPCWOSR04/020032
mmol , 1.3 equivVv),
1- et hyl - 3- (3-di et hyl am nopr opyl ) car bodi i m de ( EDAC,
2.69 g, 14.1 mmol, 1.7 equiV)jg-and 3-hydroxy-1
, 2, 3-benzotriazin-4(3H) -one (HOOBT, 2.29 g, 1.7 equivV)
Sher .dissolved in DM (100 m ). N Mt hyl nor pholi ne
—5 nL, 8.8 g, 87 mmol, 10.7 equiv) was added and the
m xture wg ) &KRT. NaHCO3 (&Q ﬂb O B
saturated agy ) was , followed by e N
acetate ( 10 » and H2O)® 100 nL). The aqueolf phase Br

was extract eé%ﬁmth et hyl cet at ® Hob diexa8® nl), Yand t he (glo

conbi ned orgafi®c phdse wAs’ dr i e WABGEEGN f il fered’

and concentritled under uum The residue

purified by (1sul i ca gel omat ogr aphy (75: 284,, P NH,
hexanes- et hy cetate 25.f5 hexanes-ethyl acet at e) to

give 3.66 ¢ (65% of coupl ed product as an off-white

foany solid. ghe materia was carried into the next 9
step as a 9:1 mxture of a,b- and b, g-unsatu rated

am des ound

But yA(9-)1 mixtyre oA qm%m Br tarBHtYA ) e-E2-K1-(3, 10-dibromo-8-chloro-

6%1%1%{1 &ﬁﬁ%&iﬁz‘éﬁ@%ﬁzﬁo@%@ agxoet yflcljl(?;e1n12(§]ﬁ?lfiﬂ)ﬂ-biﬁerﬁ'rd%yl Jo-
oxpéihglidetiejeiecpipbdxginacarbosylateGampompound 7.dett=Radylyfi)-4-[2-[4-

TN IEICER Y R e ———

13( @-yl)’ |1()]P|éencmhgq=-2L&tdeyw|}34oenaehwb}+ -Bipkridihetaiyskytatd was
- Pi necar boxyl at e

diobein G btl (0, cAndS failia & HEGi L isiorane (-0 W1, 4.6 mL,
1572 rifnolr 3 oeduty) BasloRHRE RS0 Bt 7°C2: Fhe mixture was stirmed for |

hl(GRYC%)RTI} phpehenicoptgnipated under vacuum an taken to the next step
eri-di necar boxyl ate and Conpound

Wi OEL finghppRtisadt, e [ !

The material was then dissolved in CH2Cl, (25 mL), and EtsN (2.6 mL, 18.4
mmol, 4.0 equiv) was added. Trimethylsilyl isocyanate (2.1 g, 18.4 mmol, 4.0
equiv) was added dropwise to the solution at RT, and the reaction mixture was
stirred for 1 hr. The reaction mixture was then concentrated under vacuum to
give a white solid. The residue was purified by preparative TLC (85:15 CH2Clo—
MeOH) to give 900 mg (31%) of B,y-unsaturated amide, (+)-4-[2-[4-(3,10-
Dibromo-8-chloro-6,11-dihydro-5H-benzo[5,6]cycloheptal1,2-b]pyridin-11(R)-yl)-1-
piperidinyl]-2-oxoethylidene]-1-piperidinecarboxamide, Compound 9, (078017-
013-22; major isomer) as an off-white foamy solid and 122 mg (4.2%) of «,B-
unsaturated amide, (+)-4-[2-[4-(3,10-dibromo-8-chloro-6,11-dihydro-5H-
benzo[5,6]cyclohepta[1,2-b]pyridin-11(R)-yl)-1-piperidinyl}-2-oxoethyl]-3,4-
didehydro-1-piperidine-carboxamide, Compound 8, (078017-015-33; minor
isomer) as a yellow solid. Mp (Compound 9, major isomer) = 157-162 °C; mp
(Compound 8, minor isomer) = 167—171 °C. HRMS (7.4:1 mix of Compound 9,

major and Compound 8, minor isomers) m/z = 637.0404.
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(3,1 O-di bronmo-8-chloro-6,1
1-di hydro-5H benzo[ 5, 6] cycl ohepta[ 1l , 2-Db] pyri di n-

WA XRpe3R) - 1 - pi peri di nyl ] - 2- oxoet hyl ] - 3, 4- di de¢ytis2904020032

- pi peri di necar boxyl ate was di ssolved in CH2ClI 2 (20

m ), and a solution of HCl -in 1,4-dioxane (4.0 M 4.6
m _, 18.4 mmol, 4.0 equivV) vva37added dropwi se at 0 OC.
The mixture was stirred for 1 hr (0 OC (r) RT), and
then concentrated under vacuum and taken to the next
step without further purification. The material was
Inbetratitinsddsaccth Prepei2 Gampaindd 10 aadd 1 Et3N (2.6 m

18. 4 L, .4. dded Tr|

" oo MRt o mpbui B85 v SRR 8L tmpeuncs 10 ano
P QBY BRgafed iPacdibhed yith 1. Pré’é@&dr@@dé@é\%éd)ﬁ\ Examples 2-6
m xture was st |rre for he reaction m xture was
helew. concent rat ed under vacuumto give a white solid.

The residue was puified by preparatlve TLC (85:15
CH2Cl 2- MagH)/ >9Q0cy (31% g0f SAt
am de, (+)-44[2- @ Di br ono- 8-
1- di hydr o- 5H e #fcycl oheptal 1 ,
1(R -yl)-1 - piperidenyl]-2-oxoet hyl i dene]

- pi peri di necar boxamjde, Conpound 9, (078017-] 013-22;
maj or isoner) as ah off-white foany solid d 122 ny
(4.29% of a,b- up urated am de, (+)-4- [ 4- (3,1
0- di bronp-8-chl oro-6,1 1-di hydro- 5Hbenzo[

5, 6] cycl ohepta[1 , pyridin-1

1(R)-yl)-1-piperid ] - 2- oxoet hyl ] - 3, 4-

di dehydr o- 1- pi per d| ne- car boxani de, Conp' 8un
(078017-015-33; mafornd.sonmer) as a yell ow sél\mdz Mp
(Conpound 9, mgjor isoner) = 157-162 0C, np (Conpound
8, mnor isoner) = 164-171 0OC. HRMS (7.4:1 nhx of
Compound 9,

Example 2
In vitro incubations of Compound A with hepatocytes from mouse, rat,

monkey, and human were performed in 25-mL Erlenmeyer flasks containing 2 mL
Waymouth Medium, either 2.54 ug (2 uM) or 63.8 ug (50 uM) Compound A

(~20 uCi/mg), and 2x10° cells under a blanket of oxygen:carbon dioxide 95:5
(v/v). Flasks were capped with rubber stoppers to maintain the composition of
gases and placed in a 37°C waterbath. Incubations were allowed to proceed for
5 hr with gentle shaking. Reactions were terminated by rapid freezing (-80°C).
Heat-inactivated hepatocytes were incubated in parallel with Compound A as the

control.

Example 3

Scaled-up production of Compound A metabolites was performed using rat
liver microsomes from uninduced animals. Microsomes were incubated in a
solution containing 1 nmol P450 per mL of 0.1 M phosphate buffer (pH 7.4). The
incubation mixture also contained 10 mM MgCl,, 5 mM glucose-6-phosphate,
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maj or and Conpound 8 , mnor isonmers) mz =
637.0404. | ncubati ons Used to Prepare Conpounds 10 and
wd looMeeHb®! i t es of Conpound A havi ng the struckCi¥/Es2004/020032
Compounds 10 and 11 were prepared in accordance with
t he procedures described in Exanples 2-6 bel ow
Exanple 2 In vitro incubatiaong of Conpound A with
hepat ocytes from nouse, rat, nonkey, and human were

Fegh dq)éﬁqﬁzﬁ#%shb%”&%@’q%b%% WE* o E%—

I\{g@t Ade %nﬁéb%&c@t/d@@ho%t%@n@ﬁs v) FI asks

oxygen: car bon di oxi de
(VED gCl/avgpe thoubaltions inere perfoppedsn ﬁanmﬂasrksaeach h@ntaining
conposition of gases and placed in a 37C wate

4prfcbafitbegbaue Enixiurevier Pe-ficubatad fosR mimat 8 Without NADP.

THE koI Pha s SRS Rt o RABIR Mhcithetia F i an
terﬁﬂn@t@tj&ﬂ/ dovlipgrhad Ineiktune umlo_@omaieun Sold abasbextrantion(SPE) was
the; ABRTRRILONMES pEmPERStE o bRy iR (il AS tsseihrapplied i
etq[x?[y HiidRduRImasikeehsh ovken 9§|mﬁay@émmdge@b@@¢9 imga

sol ut1 on cont ai ni (r%ql nnmol P450

aphotendt el hasereartridaas hag) beempre- Y%éﬁh%‘ﬂ M@)th rﬁesha@péaaqi yeater.

tal.
O RBHERTES gk RV sfnad Wi PlotaR Ry Be R BTN L Incnol
(b70\IﬁrmDpé|’a3arh<id@el) i Ehrerdevatditvenreyaporatetl emdieda nitrogen stream at
Sgbgsm ga’ltuerZ)o\a}gg LV wms%)t%ogrr\]g tﬁAe extract residue reconstituted in

methanol for subsequent HPLC isolation.

Example 4
An in vitro incubation was performed with human liver microsomes in the

presence of a NADPH-generating system (5 mM glucose-6-phosohate, 1.5
units/m! glucose 6-phosphate dehydrogenese, 0.5 mM B—NADP) and 3 mM
magnesium chloride for 30 min at 25 uM Compound A and 1 nmol/mL CYP450.
Boiled microsomes were incubated under the same conditions as a control. After
30 min incubation, the samples were placed on ice and subjected to SPE. The
methanol elﬁtes were divided into 3 sets and one set of sample was analyzed by
HPLC and the other 2 sets were analyzed by LC/MS and NMR. Afterward,
methanol was replaced by acetonitrile to avoid a chemical reaction between the
Compounds 10 or 11 and methanol.

The results of NMR analysis confirmed that Compound 10 had a double
bond in the pendent piperidine ring. The structure of Compound 10 was
completely identified by NMR following large-scale incubations with rat liver

microsomes.

Example 5
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(-20 nC/ng). Incubations were perfornmed in four
flasks, each containing 49.4 m _ of the above m xture,

w@n@sp00320 ncubated for 2 mn at 370C wi t hout NAORPUS2004020032

reaction was initiated by the addition of NADP,

i ncubated for 2 hr, and term nated by cooling the
mxture in ice water. Solid phase extraction (SPE) was
then perforrred on the conbi ned i ncubation m xture that.

; I to
bach 1 FEbtrd IRAIAER Wi poMBimYa it Hlffiat PR
wsaﬁmmEs%m@pmmed:jesmmme@emm ehlmsibezdwd/\am NADPH-
nmet hanol and wat er. %ﬁ)ﬁ” ved material was el uted

geinerating sysdemvier aﬂémofat i of aestprimsl A(amd Ord npel/mL

P40 eBBtyreEliNER miBsediEe AR oA YRGB R sqrm gonaitions

andl cohgoleXAfter30 mis indubatien dhetSawlesl wehe mm idecdind
subsequ%g% HPLC i sol ati on.

subtansed ﬁasTfp%medP%%! elites %%V'F’WWOW&%%%@Q one set of
g&eq THoReaTed, tem (5 MM

al%ufgzlggéé%gﬁ‘ﬂ SO 8¥HPL 5 units/ rﬁé%Z{L&%@}é@e 6- phosphat e

dehy drfhﬁgmseﬁe of chmmlmmsbowad tRative magrefgneiabolite

Ceppheuid agRTeH raBhabd RO R RAT IR o1 were

653 @n¢ 688 fespastivaty.a control . After 30 min incubation,
the sanples were placed on ice and subjected to SPE.

The net hanol elutes were divided into 3 sets and one

E%Fatmﬂé ganpl e was anal yzed by HPLC and the other 2
e anal yzed by LC M5 and NVR. Afterward,

Recombinant human CYP3A4 enzymes (from Gentest and SPRI) were
incubated separately using a constant amount of cytochrome P450 (“CYP”) (0.2
nmol/mL) and 25 puM of Compound A. Incubations were performed in 60 mL
potassium phosphate buffer (0.05 M, pH 7.4) for 30 min at 37°C in air in the
presence of 3 MM magnesium chloride and an NADPH-generating system.
Reactions were initiated by addition of drug and terminated by cooling the
incubation samples in a mixture of ice and water and immediately subjected to-
SPE (eluted with acetonitrile). Each sample was separately evaporated to

dryness and analyzed by mass spectrometry (LC/MS and LC/MS/MS) and NMR.

Using appropriate starting materials and procedures as described above,
and others known in the art, other compounds of formula (I) can be made.

Compound Isolation

The following isolations and purifications were performed and are
ilustrative of the types of isolation processes and purification processes that are
applicable to the compounds of this invention. The following isolations are non-
limiting examples of isolations that can be used to isolate the compounds of this
invention. Other isolation processes that are known by those skilled in the art are
equally applicable to isolate the compounds of this invention.
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Conpound 10 had a doubl e bond in the pendent

pi peridine ring. The structure of Conpound 10 was

conpletely identified by NVR $9lLl owi ng | arge-scal e

i ncubations with rat liver m crosonmes. Exanple 5An in
vitro incubation was performed with human CYP3A4

SUPERSOM ES(r) in the presence of 3 nM magnesi um

ISHBAGH @e amhd\fdPPHgener ati ng system for 30 m n at

npoun , and 0.2 nnol /nL CYP450. Contr ol
" nseddelaboligs hiaingd e sealsarIPEEHOR MAthsr#kiver microsomes
C

R el Bp B ERRP & g Srefed hy HPLC e HERO gidtfon
gigtidramelthed wees;pivmuaedjas usUGWnulntT@ue\/ib bedowe. The rookilesphase

of sa was, .anal b LC an t by LGNS, .
coreekal 28 ToN STomOB AR AL B1S SoTB e q RES s S acid and
dERtGHiele t ?h@‘?Wr‘&?@’ wla’s deRBt 10 mLImin ahd anslcombrab@imperature
Conpound 10 (RT ~ 1. 6? were 653 and 635,

was pedttainedyat 4B€@inh£ elurRBt WABIMEMItOrAC PR 78YPB A4

enzymes (f.lr%gw ﬁent est and SPRI) were incubated

separ at el g a constant anount of cytochrone P450
("CYP") ('ﬁni’e Ry Mpe QD%MﬂrﬁMdﬁluﬁoﬁr odiitebonitrile

I ncubatijons were perforned in
Acetate (pH 6)

0 65 35
5 65 35
24 51 49
50 51 49

HPLC elution peaks of Compound 10 were manually collected from 39.2 -
41.2 min according to their UV absorption at 278 nm. The Compound 10 fraction
was examined by LC-MS, where the molecular ions were detected as (M-2). The
column collection was pooled and made into an NMR sample for analysis.

NMR Analysis of Metabolite Compound 10
The proton assignments of Compound A and Compound 10 are listed in

Table 2. Most resonance assignments remained unchanged from the parent
compound A except for two new resonances that were observed at 4.73 and

6.71 ppm. Their cross peak was observed in the proton-proton correlation
spectrum. These two resonances are assigned to the olefinic protons at positions
H-19’ and H-20'. Protons at positions H-18, H-19, and H-20 were shifted
downfield, due to formation of the double bond between C-19' and C-20'.
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d- 56 om scal ed-up|p
24.8%ere concentr at
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2.23
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1.66, 1.07
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MLt Lo SNSRI i e
conpound@ of th| S i ﬁ\ﬂéntl on. The fol ng i sol ations

)ﬁ@gt hat can be

S. 301\2693 ion. O her
skilled in

Z%tre%ﬁw

D Conmpound 10

©8duction with
é@1after SPE and
ogjouti on net hod

nmobi | e

iﬁgt dj usted to

he fl ow
é@llSuBrBét enper ature
2.85, 2.38
2.28
2.59
1.94, 1.49
3.53, 3.36

4.73
6.71

a - The proton positions are labeled on the structures shown below.

b - Not applicable.
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was nmi ntained at 40C. The eluent was nonitored at 278
nm Table 1 HPLC el ution peaks of Conpound 10 were

woratvgabiigo col | ected from39.2 - 4 1.2 nmin accordi/n§om€020032

their UV absorption at 278 nm The Conpound 10
fracti on was exam ned by LC-M5, where the nol ecul ar
ions were detected as (M2)..7he columm coll ection was
pool ed and nade into an NVR sanple for analysis. NWR
Anal ysi s of Met abol i5te6Conpound 10 The proton 56
assi gnnments of €onp d A and Conpound 10 are [ i

0'. Protons at positi orf
shifted downfield, due to
'® bond between C 191and N

positions H1 9 alﬁ
, H1 9, and H 20 wer
formati on of the dou

C-20'.Tabl g 2 The ®rotph NVR Chenical Shift © 7
Assi gnnents for Conpoungs A and Conpound 10 in 18
acetonitrile- a3 at 2@ 0Cy€onpound A Conpound 10 ‘9l 19
Proton Position d (pp difppm 284184147@9 20
7.69 N
0 NH, O NH,
A 10

Isolation of Compound 11

Metabolite Compound 11 obtained from scaled-up incubation with
recombinant CYP3A4 enzyme from BD Gentest (1E) were eluted by SPE and
isolated by HPLC. The mobile phase consisted of 20 mM ammonium acetate
adjusted to pH 6.0 using acetic acid and acetonitrile. The HPLC gradient
elution method is shown in Table 3 using a Luna Phenyl-hexyl semi-
preparative column (5 ym, 250 x 10 mm i.d., Phenomenex, Inc., Torrance,
CA). The flow rate was set at 4.0 mL/min and the column temperature at room
temperature. The metabolite fraction was collected according to its UV
absorbance at 278 nm. The fractions were pooled and made into an NMR
sample in DMSO-ds for NMR data collection at 25°C.

Table 3
Time (min) % 20mM Ammonium | % Acetonitrile
Acetate (pH 6)

0 65 35
10. 65 35
20 54 46
30 51 49
50 51 49

52 5 95
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53.31, 2.95 3.30, 2.95 6 3.65, 2.86 3.65, 2.85 7
7.29 7.28 9 7.56 7.56 11 4.81 4.81 12 2.52 2.52 13

WQZ(IDQ/OO:ﬂlZ(BS 1.48, 1.33, 1.21 , 1.08 1.23, 1. 1BCT/AS2004/020032

4.45, 3.84, 4.45, 3.84, 2.86, 2.38 2.85, 2.38 17 2.23
2.28 18 1.87 2.59 19 1.66, 1.07 1.94, 1.49 20 3.85,

2.72 3.53, 3.36 b 19" 4.73.28'- ~ 6.71 a- The proton
positions are |abeled on the structures shown bel ow b

- Not applicaghe. 10 |l sol ati ongof Conpound 11 g5
Met abol i Ee—ee%emm—l—léreb{—and—f—ﬁem—selaJ—ed—«m—)

i ncubation with
NMR Analysis of Compound 11

The proton NMR assignments of Compound A and Compound 11 are

listed in the following table. Most of the resonance assignments of Compound 11
remained unchanged from those of Compound A, except for the new proton
resonance at 5.54 ppm. The cross peaks of this resonance with H-19 and H-19’
were observed in the proton-proton correlation spectrum. lts carbon chemical
shift is found at 72.7 ppm, which is consistent with the formation of the secondary
alcohol at position C-20’. Therefore the structure of Compound 11 is assigned as
shown below, with a proton at H-20’ substituted by a hydroxy on the pendent
piperidine ring of Compound A.

Table 4
The Proton Chemical Shift Assignments for
Compound A and its- Major Metabolite
Compound 11 in DMSO-ds at 25°C
Compound A Compound 11
Proton position® 8 (ppm) S (ppm)
2 8.45 8.45
4 7.83 7.83
5 3.33,2.94 3.33,2.94
6 3.58, 2.93 3.58, 2.93
7 7.44 7.43
9 7.63 7.63
11 4.74 4.74
12 2.52 2.52
13 1.43, 1.00; 1.41, 0.98;
1.24, 1.00; 1.24, 1.02;
1.42,1.21; 1.43, 1.23;
1.26, 1.10 1.25,1.12
14 4.33, 2.39; 4.34, 2.40;
3.83, 2.87 3.82,2.88
17 2.21 2.15
18 1.80 2.19
19 1.57, 0.99 1.61, 0.98
20 3.88, 2.61 3.60, 2.93
22-NH, 5.83 5.90
19’ - 1.68, 1.11
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i.d., Phenonenex, Inc., Torrance, CA). The flow rate
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5 95 NWR Anal ysis of Conpound 11 The proton NWR
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' oL 9 and H 19" wver eNobsgk ved)ion the
proton-propBq_gprrel ati on spectrum |fs/tarppn
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11 is assigied as shown below, with a pedion at H 20
substitut@d by”a hydroxy on the pendeid” pi
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19
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N HO N
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ASSAYS

Activities in the (H-Ras) Farnesyl Transferase Inhibition Assay

In order to examine the pharmacological activity of Compound 10 and
Compound 11, Compound A was incubated with high levels of recombinant
expression of human CYP3A4 and human oxidoreductase in E.coli in 30-liter
fermentors. Compound A was converted to Compound 11 and Compound 10 in
15-20% overall yield on a 1-liter scale. The metabolites were isolated following
solid phase resin adsorption and purified by HPLC. The identities of both
metabolites were confirmed by LC-MS/MS. A total of 4.45 mg of Compound 10
and 2.2 mg of Compound 11 were provided for biological activity evaluation.

The metabolites were examined by LC-MS (under conditions used for the
pharmacological assay). The Compound 11 mixture was found to contain ~75%
pure Compound 11 and ~25% pure Compound 10. The Compound 10 mixture

was found to contain ~5% pure Compound 11 and ~95% pure Compound 10.
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Tabl e 420" 5.54 a. The proton positions are | abeled on
the structures shown bel ow. b. Not applicable. ASSAYS

WQ@\ei0sMI12Ees i n the (H Ras) Farnesyl Transfer aseCT/US2004/020032

I nhibition Assay In order to exam ne the

phar macol ogi cal activity of Conmpound 10 and Conpound
11, Conpound A was incubated-psth high | evels of
reconbi nant expressi on of human CYP3A4 and human

oxid ' [yd ' [ Sntivity i
Compadrdl ReiaRvebemiflos Slted ROV GIRACE oty n the (+
A4k)iFarhbsydransferadd Inpitetich assay:1-1 i ter scal e. The

net abol ites were isolated follow ng solid phase resin
adsorption and purified by HPLC. The identities of

bot h et akeh b&gnyer e confirmed by 46p/ M5. A total

of 4.45 ng of Conpound 10 and 2.2 ng of Conpound 11
were provided for biological activity evaluation. The
nmet abol it wer e am ned by LC M5 condi tions
used for t @“Bﬂ‘é’?&rgcol ogi cal assay)é.éﬁ%@)i Compound 11
m xture was found to contain -75% pure Conpound 11 and
-25% pure Conpound 10. The Conpound 10 m xture was
found to cepmaPWNd 3do(FiktErdompound 225 8l - 95% pur e
Compound 10. All of the above conpounds exhi bited the
followng 1C50 activity in the (HRas) Fanesyl

Tr ansf er asgormpbihd 10dmidsssgy: ConpcouhcM 2. 6 nM
Compound 9 23.3 nM

Compound A (Control) 2.4nM

Assay Conditions for (H-Ras) FPT
FPT activity was determined by measuring the transfer of [’H] farnesyl

from [°H] farnesyl pyrophosphate to a biotinylated peptide derived from the
C-terminus of H-Ras (biotin-CVLS). The reaction mixture contained 50 mM Tris
pH 7.7, 5 mM MgClz, 5 uM Zn*™*, 5 mM DTT, 0.1% Triton-X, 0.05 uM peptide,
0.03 nM purified human farnesyl protein transferase, 0.180 uM [°H] farnesyl
pyrophosphate, plus the indicated concentration of tricyclic compound or vehicle
control in a total volume of 100 uL. The reaction mixture was incubated in a
Vortemp shaking incubator at 37°C, 45 RPM for 60 minutes and stopped with
150 ul of 0.25 M EDTA containing 0.5% BSA and 1.3 mg/ml Streptavidin SPA
beads. Radioactivity was measured in a Wallach 1450 Microbeta liquid
scintillation counter. Percent inhibition was calculated relative to the vehicle

control.

Pharmaceutical Preparations

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,
capsules, cachets and suppositories. The powders and tablets may be
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measuring the transfer of [3H famesyl from|[3H|
famesyl pyrophosphate to a biotinylated peptide
derived fromthe Cterm nus ghgHH Ras (biotin-CVLS).
The reaction m xture contained 50 MM Tris pH 7.7, 5 nM

gl g BT ot GE B, e ot
dardefaeagewrlinth8Griyid. §.3Madnagrey camorerdapaiaésium stearate,

| us the indicated_concentration of tricyclic conpound
tglc, SHOR: PBd apiopel TieRlels i RaMlersorashets Andm@psLies Cerebe used as

' ] : j | Vor t enp shaki ng
sfoﬁ?ﬁcgigtﬁg?'fgifﬁ%%g@ﬁ%gbg@ﬁb?gﬁﬁ‘rggﬂ?nﬁ%nut es and stopped
wi t h A preparing sOp@esitdriesTa law melting ngxGusthBSA nairidire of fatty
1. [, Streptavidin .SPA beads. Ragi oact vi.t S ..
i olPafos bLeR bite S BnnaiSh s et indretfht is
dispersed hahicyeneouslyanerdi® &8 By stirffg. O The PRoMEShomogeneous
calcul ated rel ative to the vehicle control.
i RES AN RYreprigiofvienignt siedpmelsiss igwed to cool and thereby

sgﬁiﬂff ceutical conpositions fromthe conpounds
escﬂabed by this invention, inert, pharnmaceutically

acceltiquitl domaupréraratioasinotuds sdlatiornsisudpensibngjand.emulsions.
\@%&%@%%?@B@&ﬂ%ﬂ%&l%& éo?&tlloun%emgg\ﬁ%edssé’d fto?BgFetnSféral injection.

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.

Also included are solid form preparations that 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 transdermally.
The transdermal compositions can take the form of creams, Iotions, 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.

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 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.
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known in the art, e.g., nmagnesium carbonate, magnesi um
stearate, talc, sugar, and | actose. Tablets, powders,
cachets and capsul es can be uged as solid dosage forns
suitable for oral adm nistration. For preparing

SUPPagid é’cgbﬁﬁdos%lde%ﬂrdyﬁehqﬂa%% vae @?eﬁd!ﬁg&%ﬁ%

fatty acid gl ycerides or cocoa butter
raquirarhentsaifithie patigneaia iie sevatity pétheecbrithiiay baiegusdated.

OeSiriont B of e Pids EbRogR el ParEuln At & MO Skl of
6o akt. anshdrany aksataRint & nitiatdd Ath&nhAleNddsagas avhieRsre less than
i ncl ude sol utions, suspensions and enul sions. Water or

theoptimpimpggse pbtha gepoysd utlherrafieytheedanage is sicreased by

r n Ol4:
HAGR:Rinitnte By o PRAL PR B AR0ERS seached.
Fae coavénipnepahattoiah dady dosdeenfayrbe divialeatt archadmynistered in
i nclude solutions._and. solids in powder form which may
Regtians @HH’& %St(f n'faﬁ_?'ﬁei phar maceutical |y acceptabl e
carr o arhbGht &% ABqLEREY oCAIMRIMRRAIDNIFIhe AoPthounds of the
i ncluded are solid form Frepar ations that are intended

y

inergion endiberharmanertiegllyiraceptable salts Bareefuvl epiegulated
LRI AR3uI0GFLH i Sl SHAGRR EhBlirng ugh fctrs s
agles pemditiom and izecoithei gatent as well as severity of the symptoms being
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
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.

Pharmaceutical Dosage Form Examples
Table 5. EXAMPLE A Tablets

No. Ingredients mg/tablet mg/tablet

1. Active compound 100 500

2. Lactose USP 122 113

3. Corn Starch, Food Grade, 30 40
as a 10% paste in
Purified Water

4, Corn Starch, Food Grade 45 40

5. Magnesium Stearate 3 7
Total 300 700

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
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and can be included in a transdermal patch of the
matri x or reservoir type as are conventional in the
art for this purpose. Preferapdy, the conpound is
adm nistered orally. Preferably, the pharmaceuti cal
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ARG BrieSRordy. ol W R Mo nd Bogr 1 O Ao mirktss. Add
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preparation may be varied or adjusted fromabout 0.1

nmg to 1000 , hore preferably fromabout 1 ng. to 300
Traple Gc EXAMRGED Gapsulesr ti cul ar appl i cation. The act ual

Ancanao ol o

Naqui 1 endRBEAIN ha pat i ent and TR RN | {0 Uy R3ile
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dosage for a particular situatilon is within the skjill
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+ 1o
L Tigl

- HehAre eSS the—otin dose
Bf the c I @fc%feqoéja@{%‘i‘? t he dg1 age is inc?eﬁased

Ay smard Magﬁgémmgtéarﬁéﬂemphe gptimym ef feqt under the

circunstanc®s is reached. For donvenience {the total

dai |y dosage rmay bel@f@i ded and ad®ni steregd 490

portens—aung—the—day—+f—destred—The—amount—and
frequency of adm nistration of the conpounds of the
Method of Manufacture

Mix Item Nos. 1, 2 and 3 in a suitable blender for 10-15 minutes. Add Item
No. 4 and mix for 1-3 minutes. Fill the mixture into suitable two-piece hard gelatin
capsules on a suitable encapsulating machine.

Additional formulations, combinations of compounds that inhibit farnesyl
protein transferase with other compounds (including anti-cancer agents), and
methods of treatment using such formulations and/or combinations are disclosed
in U.S. provisional application 60/498,509, which is herein incorporated as if fully
set forth.

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 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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severity of the synptons being treated. A typical
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(1),
and pharmaceutically acceptable isomers, salts, solvates or esters of the
compound of formula (1),
wherein:
R; is selected from the group consisting of H and =O;
R2-Rs can be the same or different, each being independently
selected from the group consisting of H, -OH, halide, -NH, and =0;
and,
the combination solid-dashed lines independently represent either
single bonds or double bonds, wherein the number of combination
solid-dashed lines that are double bonds is not greater than 2, and
when 2, the double bonds are not adjacent, and when 0, one of Ry-
Rs is not H.

2. The compound of Claim 1 wherein R4, Rz, Rs, and Rs are each H,
R4 is selected from the group consisting of H and —OH, and the
number of combination solid-dashed lines that are double bonds is
not greater than 1.
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capsul es on a suitabl e encapsul ati ng machi ne.
Addi tional formulations, conbinations of conpounds

W bas/0031ko bit fanmesyl protein transferase w t hPOL/082004/020032

compounds (i ncluding anti-cancer agents), and net hods
of treatnent using such fornul ations and/ or
conbi nations are disclosed imdlS. provisional
appl i cation 60/498,509, which is herein incorporated
as if fully set forth. Wile the present invention has
been described in conjunction with the specific
enbodi mentfhesempoundobGlaim, 1 reprgsantedydhevesnula
nodi fications and—ariations thereof will be apparent
to those @f_ ofth ild in the art. Al such
alternatives D i ons and variations are
intended to I frn the spirit and scope of the
present inventiga. WHAT |S CLAIMED IS: 1. A conpound
represented by tlge Jstructural formula (1): (1), and
pharmaceutically gqcceptable isoners, salts, solvates
or esters of the#Asnpound of fornmula (1), wherein: Ri
is selected fromt group consisting of H and =0
R2-R5 can be the gan® or different, each being
i ndependent |y sel d fromthe group consisting of H,
-OH, halide, -NH ghd =0 and,

0% “NH. ,

and pharmaceutically acceptable isomers, salts, solvates or esters thereof.

4, The compound of Claim 1 represented by the formula
Bref \ cl
=N
Br
N
o}
HO N

O)\NHQ

and pharmaceutically acceptable isomers, salts, solvates or esters

thereof.

5. The compound of Claim 1 represented by the formula
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t he conmbi nati on solid-dashed |ines independently
represent either single bonds or doubl e bonds, wherein

wao b@swoeatber of conbi nati on solid-dashed |i nes PCEHUSHNE020032

doubl e bonds is not greater than 2 , and when 2 , the
doubl e bonds are not adjacent, and when 0, one of RIl-
R5 is not H 2. The conpoundis9f- Caim1l wherein Ri1,
R2, R3, and R5 are each H, R4 is selected fromthe
group consisting of Hand -OH and the nunber of
conbi nati on sol i d- daghed @ Cl are doubl e bonds
is not greater than 1. 3\ The yppound of Claiml

and ‘phar maceutical ly

represented by the fornulg
sollvates or esters thereof.

acceptabl e i soners, salts,
4. The compound of Cl aim 1 ¥gpresented by the fornul a

and pharmaceutically acceptahle isoners, salts,

sol vates or esters thereof | 59 The conpound of Claim1l
represented by the fornul @gand pharmaceutically
acceptabl e i soners, salts} | vates or esters thereof.
6. The conpound of Claim 1l represented by the fornula
and pharmaceutically acceptaliie i sonmers, salts,

sol vates or esters thereof. 7. A nmethod of inhibiting
famesyl protein transferase in a patient in need of

such, L4 &%’lg%%a?%tfc%ﬂ? ebRabRABbHeTS &di8gs@lvates or esters

t herapedtica
thereof.
6. The compound of Claim 1 represented by the formula
Br— Cl
r \ )
N
Br
N
O
x
N
OJ\NHQ

and pharmaceutically acceptable isomers, salts, solvates or esters

thereof.

7. A method of inhibiting farnesyl protein transferase in a patient in
need of such inhibition comprising administering a therapeutically

effective amount of a compound of Claim 1.

8. A method of treating pancreatic cancer, non-small cell lung cancer,
myeloid leukemia, thyroid follicular cancer, myelodysplastic
syndrome, epidermal carcinoma, bladder carcinoma, colon cancer,
breast cancer or prostate cancer in a patient in need of such
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effective amount of a compound of Claiml. 8 A nethod
of treating pancreatic cancer, non-small cell |ung

w@ 28003120y el oi d | eukem a, thyroid follicul ar PERUS2004/020032

nyel odyspl asti c syndrone, epidermal carcinonma, bl adder
carci noma, colon cancer, breast cancer or prostate
cancer in a patient in need ofi2suchtreat nent

conprising adm nistering a therapeutically effective
amount of 3, GAIEUBHREiHg a?drmnleteﬁngétﬁe g&ﬁsaw &ffdctive
conposi tion conprising a therapeutically effective
anount of anoonipzfindomporndiofiClaimlconbi nation with a
pharmaceutically acceptable carrier. 10. A pure and

i solated formof a conmpound of Claiml1. 11. A pure and

i sol g ed fRpALAhatdGicaPsBPPOEitioh cohiirBi a tﬁ@ra uﬁd}ﬁl@r effective
and isolated formof the conmpound of Clalm4 3.

pure and i&BPaRiRf & epRPEHNE Iﬁ’é%ﬁ’pbdﬁ@o@ﬁ"r@nﬁﬂrﬁ“g‘ a14
A pure andea?ma%Eﬁlcél@ra{Ec%tétﬁ@c&ﬁ‘fg?.ound of Claim 6.

10. A pure and isolated form of a compound of Claim 1.

11. A pure and isolated form of the compound of Claim 3.
12. A pure and isolated form of the compound of Claim 4.
13. A pure and isolated form of the compound of Claim 5.

14. A pure and isolated form of the compound of Claim 6.



