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METABOLI TES OF TRI CYCLI C AM DES USEFUL FOR | NHi BI TlI ON
OF G PROTEI'N FUNCTI ON AND METHODS OF TREATMENT OF

WORMSIBERATI VE DI SEASES BACKGROUND Fi el d of t heCT/uS2004/020032

I nvention Some enbodi nents of the present invention
relate to netabolites of tricyclic am des useful for
inhibition of Gprotein function, to related conpounds

an Yﬁblﬁ AMIIZXE‘E‘DUS‘I:'EHW FOR tNHIBIQ‘(a@N OF

oncoge

known as famesyl prBROLIFERATIVEDISEASEST") in the

conversion of normal cells to cancer cells, are
described in PCT International Publication Nos.

W95/ 00497 and WO5/1 0516. Each of those publications
al so describes a distinct class of conpounds which
inhibit the activity of the enzynme fanmesyl 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 nhi bition of fanesyl pmer ase are

di scl osed. Anong these the foll ow ng,
which is herein referred to as "Conpound A": Conpound A
s particularly useful in the inhibition of fanesyl
Figldiohit rase. The administration of an

effective amount of this conpound provides a nethod

I ?;n'ssaigﬂ;ér;gmﬂ&hr?@ﬁtsaﬁ%é HRbssHt Vehtith rEftd fo mtabsIeS 8
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 cells 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”
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and for treatnent of cancers, as described in U S.
5,874,442. Sunmmary of the Invention In sone

wenzdosent s, the present invention is directedCTMWS2004/020032

conmpounds represented by the structural formula (1):R
(1), and pharmaceutical ® acceptable isonmers, salts,
solvates or esters of the conpeund of fornula (1),
wherein: R is selected fromthe group consisting of H

and =0; R2 Rs be the sane or different, each being
|nde@ﬁ [ ed{ ra#p t he group consisting of H
- OH, and, the conbi nation

sol i d- daghed pendent |y represent either

single bond@ or doub'e bonds, wherein the nunber of
dgshed |ines that are doubl e bonds

n 2, and when 2, the doubl e bonds
and when 0, one of Rl- R5 is not H
ts, the present invention is directed
esented by the structural fornula

, R3, and R5 are each H R4 is

roup consisting of Hand - OH, and
i mation solid-dashed lines that are
reater than 1.and pharnaceutical ®
salts, solvates or esters thereof.

is not greater| th
are not adj acext
In sonme enbodi
to conpounds re
(1), wherein
sel ected fromthe
t he nunber of c
doubl e bonds i s [not
accept abl e i soner
In a

0% NH,

A

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):
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further enbodi nent, the invention is directed to a
pure and isol ated form of the above conpound. In sone

wenhsdosent s, the present invention is directed#Cras2004/020032

conmpound represented by the structural formula and
phar maceuti cal » acceptabl e isoners, salts, solvates or
esters thereof. In a further-8nbodi nent, the invention
is directed to a pure and isolated form of the above
compound. | n sgme~enbodi ments, the present invention

I s digyect g 7 d_gepresented by the
armaceutical ™ acceptabl e

$ or esters thereof. In a
further enbddi e invention is directed to a
pure and isol afethfef m of the above compound. In sone
enbodi nents, tlhe pfesent invention is directed to a
compound represgnied by the structural formula and
phar maceuti cal » 'acceptabl e i sonmers, salts, solvates or
esters thereof. An arfurther enbodlnent the invention
is directed t®7a ppre and isol at ed forn1of t he above
compound. In ne_knbogdj nents, the present invention
is directed to od of I n sone enbodi nents, the
present inventi isidirected to a nmethod of treating
pancreatic capc€er /NhonRgmal | cell |ung cancer, nyeloid
| eukem a, thyr0|d Folllcular cancer, nyel odysplastic
syndrone, epi der KRBy ci noma, bl adder carci noma

col on cancer, breast cancer or prostate cancer in a
patient in need of such treatfnt conprising

adm B3t fidrRRcBUlidaR AREUbBH Iebnfdi 8&iHsY SoREREr telof the

compound of formula (1),

sal

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,
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 R¢-
Rs is not H.

In some embodiments, the present invention is directed to compounds
represented by the structural formula (l), wherein Ry, Rz, Rs, and Rs are each H,
R, 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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| east one conpound of formula (1). In sone

enbodi nents, the present invention is directed to a
weoheosmageut i cal conposition conprising a PCT/US2004/020032

t herapeutically effective amobunt of at |east one

conmpound of forrmula (I) in conmbination with a

phar maceutical |y acceptable cérrier. In some

enbodlnents the present invention is directed to pure

and {sola RE of the conpounds of fornula (I).
Det al' | on of Invention In certain

0, 5

i resent invention is directed to
netabolltes st he Conpound A which can: (i) potently
protein transferase, but not

ger anyl gera protein transferase I, in vitro; (ii)
bl ock the pbepotypic change i nduced by a form of
transform ng Ras which is a fanesyl acceptor but not
by a forn1of ansform ng Ras engineered to be a
geranylgeran‘ acceptor; (iii) block intracellular
processi ng of !Ras which is a famesyl acceptor but not

of Ras engl g to, be a geranyl geranyl acceptor;
and/ or g bl ock abnE cell rowth in culture
and pheenagsUticady SCepNe ‘F@%‘ersr ﬁoW'lé@aﬁeﬁg)fﬁétﬁfs thereof. Ina

f&ﬂ@@%’ﬂ?@dnﬁeﬁ?%@%@%’@ﬁ H’é‘gﬁe&ed ta ;h) pREGMEBEERY 67§ of the

ound
above compound

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

Br /\ Cl

=N

Br

HO N

O)\NHZ

)

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



Compound A has been denonstrated to have anti -t unor
activity in animal nodels, and thus its netabolites
wanreosgh3ieor responding utility. The present i nveariuszoous20032
further directed to conpounds that are structurally
simlar to the netabolites of the Conpound A, and are
bel i eved to have correspondi af-utility. Such
structurally related conpounds are represented by the
structural formula (1): R C NH2 (1),
wher ei n: t he conbi nat | yhel | i nes
i ndependently represent st ngl e bonds or doubl e
bonds, wherein the nunber o @®ybi nati on sol i d-dashed
lines that are double bondg ig not greater than 2, and
when 2, the double bonds aréNnot adjacent, and when O,
one of RI-R5 is not H Thi vention includes the
above conpounds in the anorlphous state or in the
crystalline state. This ifpvention provides a nethod
for inhibiting the abnornaly“growth of cells, including
transformed cells, by adq&ﬁi tration of a
therapeutically effective“a t of at |east one of
t he conpounds of forrmula (1), to a manmal (e.g., a
human) in need of such treatment. Abnormal grow h of
aodlgrarmateuticdlly acebptapteoisbmearsdsgiisndeinatesforresterslthereof. Ina

fliﬁ rﬁ?fﬁlﬁ%gﬁpﬁiqﬁglig@nﬁ{aﬁig direé:t%%s‘[o%f pl? r%natn%citsolated form of the

above compound.

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

represented by the structural formula

Br— ™ Cl
\
N

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
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This includes the abnormal growth of: (1) tunor cells

(tunors) expressing an activated Ras oncogene; (2)
wounwsroosebl s in which the Ras protein is acti vRCeaSa®4a20032

result of oncogenic nutation in another gene; and (3)

beni gn and malignant cells of other proliferative

di seases in which aberrant Raé-activation occurs. This

i nvention also provides a nethod for inhibiting tunor

grow h by adninistration of a therapeutically

effective annsnt of .at, | east gne of

£ or it BOREembQdiginisniae Ffeser T iohn TReAaE wethod o
t1@e6Ag paRaid@iBloanter, PRALdrhal 88l IUng cancey,anyéier! IBLRhEE Shyroid

a method for inhibiting the growth of tunors
f@mlescsamramyabdwdaéf@ Rlremes gpisiermial eareinoma, bladder

0
B 8c53bh Banor, BlesitoRhber  BoRte cdhoftfi loadsh i necd o
suel tleatrnehi dirhpidsing eldrdeisteving atrerapeuticaily eédctive aﬂnougt of at
cancer (e.d., (gfﬁg adenqgcar ci noma and non-smal | cell
lepqﬁ&n@&%;@g%gqn MRUE - cancers (e.g., pancreatic
carci noma such as, for exanple, exocrine pancreatic

carci noma), colon cancers (e.g., colorectal
car cilmegs, ersbedimants.ithe Pexeafievendionds diaeisddarci nomm

PR e AT RS ton B ReRistha Ffeabgauddiy Bifecd bmount of a
least oee, comedundy sifoas tiadl)sin edndrealivD8)th alphedd@ceutically

[ Ci i dermal carcinoma, breast cancers and
aﬁ? gﬁa Cécrgﬁger s.acconpl i shed by the adm ni stration of
a therapeutically effective anount of at |east one of
t he conpounds of fornmu| a a mal
huma) SbRG RBACMATHNe ALedari verHon reditpied b e and

of i bromat osi s, or

o O OB e 10 mut at i on or
over expr essi on of tyrosine

Detailed Description of Invention

In certain embodiments, the present invention is directed to metabolites of
the Compound A which can: (i) potently inhibit farnesyl! 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; (jii) 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:



ki nase oncogenes (e.g., neu, src, abl, Ick, and fyn)
may be inhibited by the netabolites of the invention.
woheosrmesiabol i tes of this invention inhibit faneeyius2004/020032
protein transferase and the fanesylation of the
oncogene protein Ras. This invention further provides
a method of inhibiting Ras f-dmesyl protein transferase
in mammal s, especially humans, in need of such
treat at heg, rstration of an effective anmpunt
of at e one of ompounds of fornula (1). The
admi ni stration of at( j¥ast one of the conpounds of
formula {{I) to patiefits to inhibit fanmesyl protein
transfefaSe can be UsBful in the treatnent of the
cancer escri bed ve. The conpounds useful in the
met hodgAQf this inyegtion inhibit the abnormal growth
of cells. Wthout wishing to be bound by theory, it is
bel i eved that these %onpounds may function through the
i nhi bi i @gn\p - protej / j such as Ras p21, by
bl ocki{ng) tc-;:ei n i sopge @ , thus making them

as tunor grwth and cancer{, )W thout wi shi ng to be
bound by tlheory, it is belijeved that these conpounds

i nhi bit famesyl protei®htransferase, and thus show
antiprolif@native activity [@agpi nst Ras transfornmed
cells. A's t he conmpounds”of fornmula (1) can have
.ner nmet hods of«stweat mnent by that involve

the inhibition of fanesyl prq}ein t ransf er ase.

Addi tional dbnditions and di seases treatable by the

admi Gobstpoahtichhas beenpienTaistrahed td hdwedanti-famesgdtivity in animal
mgrg‘éfq?'@ggft GORL RIASSoRES aft SFESRSShonding Higp" Ov! o' onal

The present invention is further directed to compounds that are structurally
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 (I):

Br/\ cl

Br

wherein:
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60/ 498, 509, which is herein incorporated by reference
as if fully set forth. Salts of the conpounds of

woaowsoz2(l ) are al so within the scope of thi SPCT/US2004/020032

i nvention. Reference to a conpound of formula (1)

herein is understood to include reference to salts

t hereof, unless otherw se indScated. The term

"salt(s)", asa carboxylic acid, zwitterions ("inner

sal t $he cnmbitiﬂioﬂmoﬁeletlah@ddmesim@dep&i'ehbmwvepneseh'eeltfmrmmgle

o s o ey e S LR A3t SR ARk o nes
tRdiearRrRfudld BEndslst r’i&é&ﬁ@al@? fein S34k¢ whe 2hise duaslﬁebﬂonds are not
Salts of the conmpounds of thefornula() may be

FdiRaend, aﬁd)Wh@Q&)frpﬂ@ of iRy R&a'@d’tqtﬂrb a conpound of fornula
(1) W’rfl r@@gﬁﬁ%ﬁ{bﬁud% tg@'rfag) vk ¢ zrﬁfchun%‘é% tﬁéaﬁ'{bmﬂho%s state or in

equi val'e as one
th@erﬁmlhn@sm pitates or in an aqueous nedi um fol | owed

b hili t thin th

of + HieliolrusBfion BRuadRs om<thih iR iliahe ithoamal SOWA of
ceb flﬁ&l@dld@%ﬁﬁ%@lﬁ@(ﬂ gelld, ® ?ta"oﬁhﬁlﬂlstﬁ'ﬁéﬁ|o$b&hef®e@ﬁb§lly effective
citrate, phosphate, acet a anpat e/ enbonat

aﬁwﬂralqm“t dﬁ?St enercihe CP@@PHF@S offarmla (I).ftasemanmmal (e.g., a
esg 3 reedrSubR %8 egfésﬁﬁ dc‘ﬂ‘rﬁ d?mfvﬁleois(‘:é‘ﬂ@??féfrs E@Sell growth

I'nvent1on inc SO clrum
im@mmlemrpf neghal regelatcerynmedhamisras (exign loss orﬁ contact mhubntuon)

TS e teing Afornard el ob iy IR ihious) sxpressio an

abtiVate8 &S snéddtinee x@nhr cgd irpivhich the IRy protémus géfivated as a
i somers and the |ike) of the present conmpound

Sl PLENIRISNIOESIRION IR ENOHITdenes PUg(@LboRgn @ng matignant cells
o@'b%rl{ﬂéhf%? J%edlmqﬁ lé‘}?alﬂ@ hnB8ad aétl\ﬁeﬁfohso curs.

sol vat'es an esters of e pro rugs), sSuc ose
whi cThiminvertien atseeprovidas ypnimethadcfoe intitaitisg tumeoagiowds by

a@fr?é;ts ré\)gﬁ fﬁ tbﬁrgpggggﬂ é}?&'ﬁbg g?ﬁ&?nt o? ?"f’ea%mng of Y
compounds of formula (l), 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 adenoma), myeloid leukemias (e.g., acute
myelogenous leukemia (AML)), thyroid follicular cancer, myelodysplastic
syndrome (MDS), bladder carcinoma, epidermal carcinoma, breast cancers and
prostate cancers.
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of asymetric carbons), rotaneric fornms, atropisoners,

and di astereoneric forns, are contenplated within the
weceop@osiR0t hi s i nvention. |ndividual isonmers oPCThs2004/020032

conmpounds of the invention nmay, for exanple, be

substantially free of other isonmers, or may be

adnmi xed, for exanple, as racéhamtes or with all other,

or other selected, stereoisomers. The chiral centers :
a@fonﬁ;iﬂ%h@d&gehhb ddmielstiation ohia thexemeitieal§y effedtive amount of at

e%ggg,rpﬁ@f I guﬁ% q?qr}'ﬂsgugcﬁseop fggmg%/a {])21‘2; 5{1 Q]%UPAC%]%Z% gna human) in need of
SiFh s For gl 300 ki pierity 96dpdlromatess,
onetmmursmmwrmh Baeisattieied dyue tomutetien ot averenpression of tyrosine

f

<BRSE PRbGTR S JoPHE s Rurbfiy IR YHal BETMERS by the

maeAIRIliess entheiinventiosat i sfied val ences in the text
schenes, exanpl es,and, Tabl es erel nis"Patie

i ncl EH@@%@PQ“"%%W%H&’G&HPW bit ¥ %ﬁ?ﬁdlpmﬁ?ﬁhﬁénﬂﬁ%ﬁ%a”d
ti%ﬂi?xn%%nmé 'o‘ﬁeo?é‘r?é@ ctein F'iﬁé Oyﬁﬁ apﬁ@rﬁf&ﬁ fﬁhﬁ@i‘ pffvides a

bro odi ne. nmeans
et of mhmmngaaaarfamesylmrotavmtfagsw lnFmaam@g esnecially

I i
hli%ﬁ.\{l] nlg'l r}ﬁeféjdé %Q@a‘?k#:{%g? ngthé ESMI@&%&%&Q]‘S Qr'ie %g?%@% - amount of
atleasi one dethet mnaomdmmfdodnulaa(ﬂ) |'§heaadmir§jsmtmmofsatrleast one of

QiR BTk oy hraieaisoio BREYY st Bl debstgase oan

bé @séfmrdtr@cmmm o@fhé:@érmérél deberitdd abead.t and/ or
solvate thereof. A discussion of prodrugs is provided

in TThHCQmﬂqungﬁdJS‘efm i theg @etrmc@qfrtb@gn\é%ntm\,l@hlblt the abnormal
th 6t %Hg\ég\gl%a w:{% rgg?c; éél b%nglrbg/ HebrySit iISYBRARIdUMat these

eri es Versi
compounds 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 (l) 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 (1) are also within the scope of this
invention. Reference to a compound of formula (I) herein is understood to include
reference to salts thereof, unless otherwise indicated. The term "salt(s)", as
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Carriers in Drug Design, Edward B. Roche, ed.,

Ameri can Pharmaceuti cal Associ ation and Perganon Press
wO020B0p312b0t h of which are incorporated herei nPOY/US2004/020032

reference thereto. "Sol vate" neans a physi cal

associ ation of a conpound of this invention with one

or nore solvent nol ecul es. Thilk- physi cal association

i nvol ves varying degrees of ionic and coval ent

abzmdbmllc adid:lzvﬂit@rgadsy(dmwealwyldiaw;e formeer 4&d Are included

b i S L5 S SR 2,
t I
SIF A ol il g e o

usshil.aGalis of e sampsund® of thenfiotmoka (é)aanacplb&sfoomeduiqr a&bemple, by

sol.vat es _incl ude.et hanol ates, nmethanol ates, and the
sl € Botpahtd B RIS (G it ol BmatR phasRisr Bate, Sch as an
ctuhvefHt amsurtt?ia.a ieidien tsugk aanandi"wisith the salt precnpltates orin
"t herapeuti cal I@effet{wl ve amount” is nea

apasueore medigrbialewse tydypriitivation. §a869556@9ta0<5?§ withipee
seessé ®pihd aeé%@ht mveﬁtf.ér%bm% hﬂjrb&ﬂbmﬂé | it J@@ﬁdﬁromlde

otein tfansferase, and uci ng the”
tartrat@pmasylateefrfaémte qitrete, @hﬁ!ﬁp atel acetaae gramaoaie/embonate,

(RIS, AP, ictinel PR M ey SR bases

wathint ﬂ@te;cbg@rafdbe@resemmmbnsmude soduumrdalkmml pntassnum
thereof. The term' rg}urlfle urified

MANREUN r DEEIUENEE: 2 "E%Ufﬂuﬁwﬂ'”ks'ﬁ“ ﬁ@\cepipééa%'@eg"ometham'ne
ligiat EhoIRRE %hetﬁ}ﬂﬁh'ﬁ’r% our phéMBs)cldHE:GIFIRE AndthenyAtIFRE.

ot herwi se defi ned phrase "not "greater than two"
meané\ligsormess (for exmeplﬁhgg@r@etrmm@\eﬁmﬁlcamﬁmﬁ%and the like)

og{)?‘zi;e'1 re%eﬂ{ @na@ﬂ@%ﬁﬁ@éﬁ?@ga{égﬁ Boﬁwev‘ébqfs,eéglva{e%f 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, stereoisomers, 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
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di fferent, each being independently selected fromthe

group consisting of H -CH halide, -NH2 and =0" nean
woheds/onkieo sel ecti on of each naned substituent, PCTRIS2004/020032

R2, R3, R4 and R5, is independent fromthe selection

of any other substituent in the group. Thus, for

exanpl e the selection of R2-tld -be H woul d be

i ndependent of the selection of R3, which could be -

OH, I'Pafidra" mnﬁjferﬁcbcﬁglmmahnm@dénlghamhng Zgl vents and
reagents are referred to rein t a reV|at|ons
i ndi dAaBunali gIqaRsHIBRnS and )mgméx%\l ani|ai)

net hqqg'b?éﬁﬁo@%?‘sﬁﬁﬁ'ﬂ.&net ylegkmﬁm% o‘?‘g%e @HB)G" or “halide”

acetate , or mam de
medrfs| fumroactdoio; baerind, ¢mBAp;groups.| uor oacet i ¢ anhydri de

(o enPhohgt RS AER Ah e ARRRS NS Btk inention a7ealsg
c?h%ﬁud%\t% HE]@Fg(mEﬂmtérm ‘Hrbgitugt) M@é?myﬁfltfftaréﬂ Gandfets)a
CQVWBHITBN 'é@ QVBEG;)" eC‘&%PéWg‘Uf‘y PéPU ROMiRisHaHPR {2 a subject,

E\@h@@% Bél QPSKQr‘n by %tabgl'idr&t érﬁfébf ;Eﬁﬁc%ses to yield

ecy sulfate . trichloroacetic
aaon@o@?ﬁ@@)f Foainnula ox Ql’r@sak’ganqmrsp{vate thereof. A discussion of

AN, LTS f b i by ovor Doer
Sytsfwnw\fcﬂumm 43tat e, Atél 8. Gyapbsiuat Bedes¢tesn) %dom Bioreversible
GRS T DS e B ROCTe: o AR iban BT AR Gab
A%sb&ﬁﬁ@ﬁ‘ %HH@&@QR\%an‘re‘éér & @é'/')oﬁoﬂ'\r SWHiBE a8 HRFporated herein

quantity. ompounds of the present I nvention can
bMéeiﬂf%fm’é@ratp the procedures described bel ow.

"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 H20.

"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
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Exanple 1 - Preparation of Conmpound s 8 and 9HOOH T

O-OME3NIH2OTHFIOC Nv , 1 2 According to a
wonros@dsize by Labouta et al. (Labouta, A M ePCalUS2004/020032

Eur. J. Med. Chem -Chem Therm, vol. 17, no. 6,

pp. 531- 535, (1982)), 4-piperidone hydrate

hydrochloride, 1, (20.0 g, 13 +mvol), was dissolved in

H20 (100 M ). Triethylanmine (58 m _, 417 mmol, 3.2

equi Wlth\@@fea@lﬂﬁdtl 0 tﬁgldun\ﬂm” diyneictios (. gg@ubfsntuentf, groups or
ngmlgg)t \%Bt. pg%ﬁpngh@%gﬁggt erwg;ed@fm%qietlrgq,p%@ n%greater than two”
ridrid 61 8y 8! Mirdini8e Ofor orBdilr A1 onEaRTdeAg dTbrf.ur €

en concentrat ed er vacuum an e residue
was ﬁm\el dhave Hgtesnents av@eemcfnr@mn@ea‘iﬂmym ¢an e the same or

drBRE sl ity RERPARRnh b eBlrdtit i Bripidnefiina.pt H. -oH,
Hafde 7990y =B) mdaanpatiiitk Ssledforfoteach haseddubstifient, i.e., Ry,
smal | amount of diterf- di car bonat e remmi ne

Bl nodTs 18 [EPPEPARRFIOMILS SelfctaaeeAnKIONaISusSIuen n the
gé?{'&gﬁ 7‘?@%&? b%é[m R R deledi@ntdiR] Bl dPK wgungtb%%dgb&dem of the

SO according to the procedure

seldotion af &s, which dasld beutQfl, iditbe Ispshooigaiwacet at e
(15. Q'h% foﬁ'owmgrggfventé aﬂd?@éﬂéé’r)ts 'aPe géf%rr]ed%o herein by the

abbreviations indicated: tetrahydrofuran (THF); ethanol (EtOH); methanol
(MeOHR); acetic acid (HOAc or AcOH); ethyl acetate (EtOAc);
N,N-dimethylformamide (DMF); trifluoroacetic acid (TFA); trifluoroacetic
anhydride (TFAA); 1-hydroxy-benzotriazole (HOBT); m-chloroperbenzoic acid
(MCPBA); triethylamine (Et3N); diethyl ether (Et20); ethyl chloroformate
(CICO2EY); 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 (iris); 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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di met hoxyet hane (50 nL) was added dropwi se to a
suspensi on of NaH (60% di spersion in mneral oil,
wanwagosid) 2.38 g, 59.6 mmol, 1.2 equiv) in dr pCTUR2004/020032
di met hoxyet hane (150 nlL) at 0 OC. After stirring
Conpound 2 for 0.5 h, fert-butyl
4- pi peri done- 1-car boxyl ate (-939 g, 49.7 mmol) in dry
1, 2-di met hoxyet hane (20with CH2Cl12 (3 x 20 L), and
Stdeiconbi ned organi c phase was dried (MySH),
filtered, then concentrated under vaguum The residue
was purifﬁ%:by &b{c/@ g@lwhromﬂto aphy (95:5
hexanes - @Ethyl acet3t& Fo-abford %2 g (69% of

tert - But yl EtgN, HoO-THF, 0 °C
i-t/t-but ox§/car bonyl pi peri di n-4-yl |06Jém>e<acet ate
(076483- 143 32; CAS 84839-55- 4), Cenpound 3, as a

0 CHEESD b Brocgag by Bl by BRI e . o
Med, tGI&mehem Therm., vol. 17, no. 6, pp.531-535, (1982)), 4-piperidone
o SR, P 8750 e S RBEEE by 0 ).
Tﬁe{rgiarﬁ}ﬂeqﬁshﬁu% ind, 9.2 Suivialbs ‘é}idéﬁ' féﬂéfwédo qf"solutlon of

The equilibration was carried o
detesf -bytyt diearbanater (38,8 g il §RIMMRk4CH equiy) in AHEA 186 ualbluah0 °C.
05ﬁ%®&ﬁ9§j§ﬁrr%809§nlg% and the solution was

extract exanes® (2 x 20 nmL), followed by

(@XTa@RT)OMHE dactibid @thtL(ré wasaﬂeﬁbbncé'ﬂi\l@at@@ rdridee dacuu m, and
organi ¢ phase was dried , filtered, the

tifeshier Has aurias by siisasl Cfof%“@T@grQﬂib' (18- Whexanes-gthy
abBERIUBSFHoTd 24D 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.

9 o]
0 B '
EtO// \/U\o | O
EtO .
N NaH, DME, 0 °C -

Al A
2 3

Step 2

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
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5, i-tert-Butoxycarbonyl pi peridi n®-ylideneacetic Acid
and 1l-terf-butoxycarbonyl -

wa 20055086120 et r ahydr opyri di neaceti ¢ Aci d (076483PC2AS3D4/020032
respectively), was taken to the next step w thout
further purification. The residue was dissolved in
CH2Cl 2 (20 nlL) and a solutioerd4ef HCl in 1,4- dioxane
(4.0 M 17 nL, 68 nmol, 2.0 equiv) was added dropw se

wﬁh Gl-lg@ll'g (STkIQOrrﬁa);faln@lrthE@nﬁinhed\eﬁbetrﬁc phase WaBrdricd (gSO,),

hen the sanp| e was conce_%rat ed under vacuum and

f'lfeﬁﬁgnthﬁa qqmgeﬁtﬁiedslﬂryiﬁr\map%mt he fasidue,as MuEEed by silica gel
cﬁr%@aft@ﬁt‘g%ﬁ é@@% H&iemedlefil %@é%af éé” tai'foM3 iz %H?@/oﬁéﬁ%n—Butyl

solution was- a jUSt
1{tiaxBlufdxyBa i cnyipipersdin-4fyisiendncétata (Oﬁﬁ438|3 -t B8R HCAS: 84839-55-

(1.2 1.4 | . 1.5 equiv) was added, and the
4%@6@?%‘5\%5% gg;g)i?queg§ ogl 1:1 mixture of a,b- and

b, g-unsatu rated acids. The material was taken on to

the next step without further purification. C Br C |
Stap & EDAO, HOOBT, NM\M DMF 0 OX 4 5 6 7

(+)-4-(3, 10Dibr ono-8-chloro-6, 1 o o

1-di hydr o- zo[ Bzrﬁt]oaa/t@hoo,hept a[1 , 2- ¥, pyridi n- L,

1(R) -yl ) - pilperi di ne 2(+8. 8x=g, 8. 1 gmol), 4 101 nixturk

of Conpound 4, 1-

terf-butox c%bonyl @i ﬁégﬂcy/‘h >le [ denea e%c aci d, }i\nﬁz

Conpound oI~ er t but @xy earbonyl - 1

,2,5,6-tetgahydropyridi neacetic acid, (%. 61 g, 10.85

mol, 1.3 equiv),

1- et gh-Biyl3-tbrivetiioxyearbooylpipeyidjneéyltideneacedete( EDAound 3,
(1?0 268, g4.21r¢'1'mlol)mvggls dissolved in a solution of +BuONa (1.6 g, 0.5 equiv) in
dry +BuOH (150 mL). The equilibration was carried at 100 °C for 0.5 h, then at

RT overnight. NH,4ClI (saturated aqueous) was then added to pH =7, and the

solution was extracted with hexanes (2 x 20 mL), followed by extraction with
CHxCl, (4 x 20 mL). The combined organic phaée was dried (MgSO0,), 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 CH.Cl» (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,O (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
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1.7 equiv), and 3-hydroxy-1
, 2, 3-benzotri azin-4(3H)-one (HOOBT, 2.29 g, 1.7 equivV)

woenws/odseol ved in DMF (100 ml ). N Met hyl nor pROT/iUS2004/020032

(9.5 mM _, 8.8 g, 87 mmol, 10.7 equiv) was added and
the m xture was stirred 50 hr at RT. NaHCO 3 (50 ni,

sat urat ed aqueous) was added;l1$ellowed by ethyl

acetate (100 nmL) and H20O (100 ni). The aqueous phase
preguerds &at EehixtutdofépY Ianaqﬂ»ahgaméatéd%d@) Théshtbha Was
conmbi ned organic phase was dried d (MSOo, | tered, and
taker entte e dexiziep Wihoub fnrthesduridsaline mas purified by
silica gel chromatography (75:25 hexanes - et hyl

acetate -. 25:75 hexanes- ethyl acetate) to give 3.66
Shep@h?) of coupl ed product as an off-white foany

solid. The material was carried into the next step as

a 9:1 mxture of a,b- sat am #eSy c
Conpound 6, tert- Butyl( ) 437 2-[ 4- (3 N

0- di br ono- 8- %hl or
1-di hydro-?%t %4 6] cychohepLa [1, Q] pyrjdin-
1(R)-yl) -1 i pe i di nyl $reomroet hyl | (Ei;e] 1
- pi peridi boxdbat e, and Conpound g/ tert- but
(+)-4-[2-[4-(3,
y | I 0
6
I

Br

0
1 0-di bronp- 8- chl or 0- 623 1- di hydredo5Hy
ane 0 2) TMSNCQO, Et 3N L N y 0 ohter o

Cr "NH 8 9 A9:1 mxture of Conpound 6,

tert-Butyl (+)-4-§2-[4-(3, 10-di brono- &—chl or o- 6,1

1-di hydr o- 5H benzo[ 5 cycl ohepta[ 1l , 2- b] pyridin-

1(R) (yp #=(8,19- Qg}rpmon%c%lozo 6,11- dlhydro-5H benzo[5 6]cyc|ohepta[1 2-b]-

AR YRR PelReRRR b ASERIEC B rRRRE o RTRAIMa 4, 1-
feit-litbwydach dri i peridih 54 -glldanelacbiipteidl an@-CGdrpyourdd 8; 1-tert-
butoxycarbonyl-1,2,5,6-tetrahydropyridineacetic acid, (2.61 g, 10.8 mmol, 1.3

) HCl, diox
267

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. NaHCOs
(50 mL, saturated aqueous) was added, followed by ethyl acetate (100 mL) and
H-O (100 mL). The aqueous phase was extracted with ethyl acetate (6 x 30 mL),
and the combined organic phase was dried (MgSQy), 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,3- 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(R)-yl)-1-piperidinyl}-2-oxoethylidene]-1-piperidinecarboxylate,
and Compound 7, tert-butyl (+)-4-[2-[4-(3,10-dibromo-8-chloro-6,11-dihydro-5H-
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11(R)-yl)-1 -piperidinyl]-2-oxoethyl]-3, 4-di dehydro-1
- pi peri di necar boxyl ate was di ssolved in CH2Cl 2 (20

wal2005/003120d a solution of HCl in 1,4-di oxane (#2C0/USR004/020032

4.6 M _, 18.4 mmol, 4.0 equiv) was added dropwi se at O
0C. The m xture was stirred for 1 hr (0 OC - RT), and
then concentrated under vacuul® and taken to the next
step without further purification. The material was
Step®: di ssol ved in CH2Cl 2 (25 nL), and Et3N (2.6 ni _,
18.4 mol , 4. 0-equi V) added. Trinethyl sily

i socyanat & 184 %4, 0 equiv) Wag f e~
dropwi se to tpkisol utiof AL, RT, and the reac ] N T
m xture was styrred for r. Th)el_mrleaction m %Xture was N

N
t hen concentrated under uum—t_ewﬁ\fw jdpgan i t ehsol i g. o
The residue purifi eg~py prepaMNCOLEN.C ¢85: 15 N
N N

CH2Cl 2- Me to give 9 ng (319% of b, g-unsaturated

ani de, (+)-49T2-[4- (3, 1629 Di br omp- 8- chl or o- G, PN
11-di hydro-5 enzol[ 5, 6] 6{/\cl ohepta[l ,2-b]pyridin-1
1(R)-yl)-1 -

pi peridinyl] - 5. oxoet hyl i7dene] - 1- pi peri di necar Boxami de, °

Compound 9, (078017- 013-22; mmjor isoner) as an

Sf f- \Mﬁu?gfrggmgﬁ]}oé?&mgc).)@ﬁw[%@zﬂ?t ?)24’42-{&-(@4 b-dibromo-8-chloro-
col TR BRSBTS Blsyeloneiaty &P sfigiarR)-y1)-1-piperidinyll-2-
o’s'toéﬂhg){géﬁ?Pﬁ;@%ﬁaqgﬁgﬁr%dﬁg{e%ﬂd E6Rsolnd 2 tert-butyi (+)-4-[2-[4-

- pi pér
(31 0edibrdnes-8-ahl@ers,d 1l riihydiokibi-benzo[5i6]oyaionepta] 1R2-Bfpyiridin-

4P o5 AR PROLRHIPES A8 & RS IRTE was
digsohveidun ©HGl, ombYnatsd 4 GoRtidn bk HETIA 1N4-LRMPE UMD M, 4.6 mL,

ccordance wth the procedures descgribed in Exanples
1%%”"{%‘? of0 qqyn% was added dropwise at OQ’C. The mixture was stirred for 1
hr (0 °C — RT), and then concentrated under vacuum and taken to the next step
without further purification.

The material was then dissolved in CH.Cl, (25 mL), and EtsN (26 mL, 18.4

mmol, 4.0 equiv) was added. Trimethyisilyl 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 CHyClo—
MeOH) to give 900 mg (31%) of f,y-unsaturated amide, (+)-4-[2-[4-(3,10-
Dibromo-8-chloro-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-b]pyridin-11 (R)-yh-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 o, B~
unsaturated amide, (+)-4-[2-[4-(3,10-dibromo-8-chloro-6,11-dihydro-5H-
benzo[5,6]cycloheptal1,2-b]pyridin-11(R)-yh)-1 -piperidinyl]-2-oxoethyl]-3,4-
didehvdro-1-piperidine-carboxamide. Comnatind & (078N17-N15.22: minnr

Cl
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Exanple 2 In vitro incubations of Conmpound A with
hepat ocytes from nouse, rat, nonkey, and human were

woeodsmosed i n 25-nl Erl enneyer fl asks cont ai ni RQTAIS2A04/020032

Waynmout h Medium either 2.54 ng (2 mMV) or 63.8 ng (50
mV) Conmpound A (- 20 nCi/ng), and 2x106 cells under a
bl anket of oxygen:carbon dioxlde 95:5 (v/v). Flasks
were capped with rubber stoppers to maintain the
conposition of gases and placed in a 37C wat er bat h.

I ncubations were allowed to proceed for 5 hr with
lpaiiiations Hgadqle. Prepare CORPAMNS and ddt ed by rapid

e aioyenBe oo ibal ] RENPHELABRTSY iRl 10 ana

1Exaer ;mrefﬁared]m accordance with ttee procedures déscribedlit Examples 2-6
unlts/m_ gl ucose- 6- phosphat e dehydr ogenase, 0.5 miV
IQ%DP (b- Ni cotinani de Adeni ne Di nucl eoti de

Phosphate) and 2 Conpound A ( 20 nO i
. 4 .o

reaction was ini¢f a§¥d by the addition of
i ncubated for 2 and term nated by coad
m xture in ice mater Solid phase extractipn (SPE) was
then perfornmed o e conbi ned i ncubati og#Mm\xture that
was directly appli in equally divided vol Uges to
each of ten solid ph
absorbent). These tartridges had been py,
nmet hanol and materéigXUg derived materi al Qgé el ut ed
with a total volurfe df=670 nL net hanol o

10 11

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

O mnnlad i tn mvmaAiimllinin Al M aann i P N N A - T L L T T v IR N RN SRy N
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( 70 nL per cartridge). Eluent was then evaporated
under a nitrogen streamat 37C in a TurboVap LV

worodsawaird on and the extract resi due reconstit BCEAS2004/020032

met hanol for subsequent HPLC isol ation. Exanple 4 An
in vitro incubation was perforned with human |iver

m crosones in the presence of 1&- NADPH gener ati ng
system (5 nmM gl ucose- 6- phosohate, 1.5 units/m glucose

15 pindis/phiayricaebadp Wdeﬁy&o@@hbse NABRD Mgl AD Prigs-

magnesi um chl ori de for 30 mn at nmM Conpound A and
Nicatimamice Axienise DIlBaﬁle@tdimeowmte)sam P8 LM Eigmapeund A

RS, A R 8 Fesfn it ebagker o e contaiting
@J@JnﬂgBﬁﬁletgo&P EmixIite ?ﬁ&?%‘%c@lalt‘éc?ﬁ)r"fﬁ% g §7“te%||_tlggl(l} NADP.

I nt Sels and One Sé was anal yzed b
'Et’rullrefetmaonw\twmmam sy ther addmah i BADD), ih€uibdbed fiok ENNR and

tGbiata B e MeuaRETe T Bt Watsr. Sald Bdss Sacter, 63PE) was
tﬂién ?@ﬁ‘oﬁ’ﬁéﬂ @W’che cbiinés iHcupafdn M‘/ﬁu?@ GERIES &%Htl‘yrefﬁ%d in

ound 10 had a double bond i n the pendent

q@@v qu@ yelhgestaeashrai den pelid phaserpatiridgasn(ias, 10 g
| n%ﬁfozgégm&?%hédg&l i veﬁg%i1 P% l"’g‘%gg ."‘h@’r’ﬂs hsa%%ll Snd water.

Dregfderived maitehiahwae e/@ye3vith StdraR/OMEAES c(fr6)70| mLtrhethanoI

d
(ARG B P s PR ) et @3y arnitcogen e at
3%°CaARG PurboVap! I/ \vorkEr4tth afk@Mid Bkirdd1588HUETEEARIINRET in

wer e i ncubated under the sane conditions as a control.
pethapolior subsequanatfldn isolationsanpl es were pl aced on
ice and

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/ml 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

minracAMmAc
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subjected to SPE. The nethanol elutes were divided
into two sets and one set of sanple was anal yzed by

wolRLG/asido ot her set by LC/ MS. The results of LECKES2004/020032

anal ysis showed that the mlz of netabolite Conpound 11
(RT - 51.9 mn) and netabolite Conpound 10 (RT ~ 61.6)
were 653 and 635, respectively9-Exanple 6 Reconbi nant

human CYP3A4 enzynes (from Gentest and SPRI) were

i ncubd erdv:ﬂepmwaioyl wias pgrfarnced siitariuraam OvP3X4
cytochronme R450 ("CYP") (0.2 nnol/nl) and 25 nM of
MES uﬂé%afe&%@ewérsemybme@nﬁwm ahlegdetand an NADPH-

ARG PP AR b Bl Soribouid A b Pt pmorL

CYPasp dE o] mebPARiTo§GABE HdraInsibEt&Munifeahk! é?ﬁﬁe conditions
were initiated by addition of drug and term nated by

%So@r:pﬂ@olt r&fterr?&m ingbatiem the samplesivere placet arciseamgl

ég@i oni t ri I ; gbﬁét%{%ﬁ%‘:ﬁéﬁ\%%%&éﬁggd Frﬁbg\z\/g%eﬂ %Rdd one set of
saple ywessanalyzbchbp HPAG abgt ottversses pydtG/M&t ry (LT VS

mat or 3 @it oAV et ShBeRH MhidRa fufist ragigBoite

(Déﬂh@bﬁndm@vm'ﬂ 16 1.5enial bnd@ﬁé@boﬁt@@@ﬂﬁé@n@ﬁ 0f( Pﬂnvlaa 6) were
Conpound I sol ation The fol |l ow ng

é5§—)o can_be made,
and P3hsresRECHMAY-f i cati ons were performed and are
illustrative of the types of isolation processes and

urification processes that are applicable to the

é@m_a_@s of this invention. The follown a isolations

nnn| %Qéc%%t?nﬂar?tf hﬁ-f%gR W\SIS/}A? enzymes (from Gentest and SPRI) were
incubated separately using a constant amount of cytochrome P450 (“CYP”) (0.2
nmol/mL) and 25 uM 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 chioride 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
illustrative of the types of isolation processes and purification processes that are

applicable to the compounds of this invention. The followina isolations are non-
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Met abol i tes obtained from scal ed-up production with
rat |iver mcrosones were concentrated after SPE and

weoeepariasied by HPLC. The HPLC gradi ent el uti on ReThs2n04/020032

was optin zed as shown in Table 1 below. The nobile
phase consisted of 20 nM ammoni um acetate adjusted to
pH 6.0 using acetic acid and-a8etonitrile. The flow
rate was set at 1.0 nL/mn and the colum tenperature
was mai ntai ned at 400C. The el uent was nonitored at
I27 nm Table 1 Time (mn) % 20mvAnmONi um %
! e (pH6) 0 65 35 5 65 35 24 51 49
50 51Mé9aﬂdﬁ’h@ (%t%ﬂri Wr&ﬁ%ﬁ?@f @W@n%th"\% ﬂv%r migrosomes

manual | ct ed rom R
weks ¢on¢enar|ageﬁ piteBP Rtargi7se paratetney Bﬁ’drﬁbu‘ﬁlaie HPLC gradient

PURE SR RS PR B bpwina R T el beimenliqiaase
cmmlmeld andomMearniiomieh dbfats adplsted & pAMBD YBiry ad¥YR acid and
S| s of Metabolite Con'pound 10 The pr ot on

%&%‘P fHiend Sediovamsip Nassak shdd tbdpsuaad the eplamn emperature
[

Wis B AR CPRNERERL A28 TR A BTBTET 1o

new r esondralds 1t hat were observed at 4.73 and

Time (min) | % 20mM Ammonium | % Acetonitrile

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



6.71 ppm Their cross peak was observed in the

proton-proton correl ation spectrum These two
woes@nasices are assigned to the ol efinic prot oRETAIS2004/020032

positions H 19" and H 20'. Protons at positions H 18,

H 19, and H 20 were shiftedTable 2 The Proton NWVR

Chem cal Shift Assignnents fe2l Conpound A and Conpound

10 in acetonitrile-Gat 20 0OC Conmpound A Corrpound 10

Trrbde 8n Positiond(ppn) d (ppm) 2 8.41 8.41 4 7.69
7 695 3 31 3 2.05 . 3. 65 2 86 3 65 2 85
7" 7. 2505 Pyeich NIBCChemisal Bhit BssigneTsisTar Gampow Aand
1.49, 1.33, 1. 4@0”!po$®d 10 imacetonigila-d2at 20.°C3 14 4. 45,
o o A QA fo¥al 2 .20 2 or 38 17 223 2
‘iso‘l* 8L7F ‘2’3’59‘3 o gCompdound AT rCompoun’d 10 28
Proton Position® 8 (ppm) 3 (ppm)

2 8.41 8.41

4 7.69 7.69

5 3.31, 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 1.49, 1.33, 1.48, 1.33,

1.21, 1.08 1.23,1.13
14 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

19’ P 4.73

20’ -- 6.71

a~ The proton positions are labeled on the structures shown below.
b - Not applicable.
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19 1.66, 1.07 1.94, 1.49 20 3.85, 2.72 3.53, 3.36 19
4.73 20" - 6.71 a- The proton positions are | abel ed on

woheosgnsiact ur es shown bel ow b - Not appl i cabl ePOr/Ushid4/020032

10 Isol ation of Conpound 11 Metabolite Conpound 11

obt ai ned from scal ed-up i ncubation wth reconbi nant

CYP3A4 enzynme from BD Gentest221E) were el uted by SPE
and isolated by HPLC. The nobile phase consisted of 20
MM anmoni um acej at e Jadjfusted to pH 6.0 usi ng acetics
acid and aceto [i \
net hod i s Hhepfl i S |
sem preparati 250 x 10 mmii
Phenonenex, o=, 2
at 4.0 nL/mn and thgl col yifn tenperature at room:
tenperature. The netabd Bte fraction was col | ected
according to its UY absprbance at 278 nm The : _
fracti ons were pool edydand made i nto an NWR sanp"l N,
DVMBSOd 6 for NVR data lgollection at 25 C. Table 3
(mn) % 20MVAMODNI etonitrile Acetate(pl—b

18
19

20

N
O NH2 O NH2
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
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0 65 35 10 65 3560 5 95 NWR Anal ysis of Cor DQund 11
The proton NWR assi gnnments of Conpound A and Conpound

walo@re3i2osted in the follow ng table. Mst of PCNAIS2004/020032

resonance assi gnnents of Conpound 11 renai ned
unchanged from those of Conpound A, except for the new
proton resonance at 5.54 ppnr2¥he cross peaks of this
resonance with H 19 and H 19' were observed in the
proton-photonGQorreHation spextrum It# car bgs [
chem cal shift 1s found at 72.7 ppm whiich IS

'stlent \?A h the rmation of the secondary al cohol
ﬁﬁe@iﬁé@m&' ou efore the structure of Conpound

11 i STHRSSIcIHENMS o3 ' ’ '
_subs_titu'?ed by a hygfrg}g@yé?génemgmp%@é@n@ a&bg@?'%?ﬁﬁg% are
listashinghe doligydog dalie. Waist ef theTesoRandemassipemeas) ofbibound 11

RN R R e Hrsoanavs

ae ;
g%P@bﬁ%o&m@%ﬁpwﬁﬁ% p@wiaroton

rBsGh et B . 64 ppntl TREGogS (KD 0fdhR- it +£ 19
R e I 4 S (®orint dBofarte it +79 and H-19
were observed in the proton-proton correlation spectrum. Its 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-d; at 25°C
Compound A Compound 11
Proton position® 8 (ppm) 8 (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 1.80 219




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;
wa2005/0011200; 1.24, 1.02; 1.42, 1.21; 1.43, 1.2BCTAIS2B4/020032
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 2.1920' 5.54 a. The
proton positions are | abel ed-@f-the structures shown
bel ow. h. Not applicable. Bx 20 O NHc 11 ASSAYS
Activitiles in 2¥e (H Ras) Farnesyl| Transf&bse
I nhi bi tijen s s@in positions are labeled on the structures shown below.

b. Not applicable.

Br

16 16
o) 17 o) 17
18 18
19 19 19
2 “ 20
N HO N
)@ 2
@) NH> o NHZ
A 11

5 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
10 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
15 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



In order to exam ne the pharmacol ogi cal activity of

Conmpound 10 and Conpound 11, Conpound A was i ncubated
waei20ds/0031gh | evel s of reconbi nant expressi on of POUMER2004/020032

CYP3A4 and human oxi doreductase in E.coli in 30-liter

fermentors. Conmpound A was converted to Conpound 11

and Conpound 10 in 15-20% oveRall yield on a 1-liter

scale. The nmetabolites were isolated follow ng solid

phaseAlt ekihe ahm/erqmmmurws;obxmmte‘d e folowlRgTCsT Q@tlvny in the (H-

ﬁ%&)t‘g Y esuo bf lb ites were confirned by

VEF NBSY! A TR} 5[aS6s 'Nit t5°"hﬁs§ﬁy Conpound 10 and 2.2 ng

of Conpound 11 were provided for biological activity

eval uation. The netabolites were exam ned by LC M5

(under corfePmpowrd 8sed for theAll &6nMe above

conpounds exhibited the following IC50 activity in the

(HRas) Fanesyl Transferase Inhibition assay: Conpound

8 2.6 nM @umpouned 98 23. 3 nM Conpoung dAM( M Xture) 22.5

nM Conpound 10 (m xture) 4.1 nM Conpound A (Control)

2.4 nM Assay Conditions for (H Ras) FPT FPT activity

was deter gdR Al e the tr of [3H]
famesyl frll%m ?O%—}a/ ?z sywégyrophos%%%f eMto a

bi oti nyl ated pepti de derived fromthe Cterm nus of

H Ras (b| Th action ture contained 50
M Tri s p rﬁ’sir%(%%”rf? g]ﬁ aM DTT, 0. 1%
Triton-X, 005 nM pepti de, 003 nMpurlfied human

f anesyl rotein transferase, 0.180 nM[3 f anesyl
y IoCompoundA (Control) 2.4 nI{A 1 Y

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 MgCl, 5 uM Zn™, 5 mM DTT, 0.1% Triton-X, 0.05 uM peptide,
0.03 nM purified human farmesyl protein transferase, 0.180 uM [3H] 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 ulL of 0.25 M EDTA containing 0.5% BSA and 1.3 mg/m! 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 prebarina nharmaceiitical camnaaitinne fram tha raminaninde Anaavibad
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pyrophosphate, plus the indicated concentration of
tricyclic conpound or vehicle control in a total

woabosrme3iad 100 nL. The reaction nmi xture was i nediasams/020032

in a Vortenp shaking incubator at 370C, 45 RPM for 60

m nutes and stopped with 150 nL of 0.25 M EDTA

containing 0.5% BSA and 1.3-@§/-nl Streptavidin SPA

beads. Radi oactivity was neasured in a Wallach 1450
chinprisea b frongaboutst imabhdutatl percentattoe. ing’mdifmtt Suitable solid

CHBHT o1 RIS TREBAT ' P eSS o egaRs m,stearate,

td)) BUgARI AP lactodel, rTa?dletrsnﬁBwaeﬁsJ eAEh&ts A dpses darf be used as
Jconprl 'sed of from about to about 70 percent active

S@Iuﬁbd@%ﬁ%torrr@mwtableefos@ral@d@anvstr@h@nare known in the
ol o PO HrpAtPLTRpUT SRS, A3 mo Y IR HIRHPAC A ifire of fatty

cac
aaxdcglmsielsecs cogna theittes exfiras medted daiie segactiver ingredient is

suita or oral .adm nistration. F reparin
dBipsed Fompaeredis it irBes By s8king, dineabhER hithaagngeus
nfuﬁhtréflsatﬁbﬁ pBuYSE@ [t esnesnisRcafe P HidI@d, dlidwetints tcosPhih@thereby
and the active |ngred|ent is dlspersed honogeneousl y

selitBtyei n as by stirring. The nolten honbgeneous mi xture

t I
S o DB PR oAl RTHA04 Bl RS o RpleSiord Yo
Watel odwasartpropyiese giweop eolsiions mayb e neéd famrent@ralinjection.

par chiARiS oA eraffndy Aror bR ol For i tanges

adhstisiragdnide soI utions for intranasal adm nistration.

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, 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.

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.
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Aerosol preparations suitable for inhalation may
i ncl ude solutions and solids in powder form which nmay

woeodsmogiaobi nati on with a pharnmaceuti cal |y accepraiskm4/020032

carrier, such as an inert conpressed gas. Al so

i ncluded are solid form preparations that are intended
to be converted, shortly bef oPé -use, to [iquid form
preparations for either oral or parenteral

adm ni ke patuabAosEe lamplwoumﬁmmsvaried %&tmr?ﬁrh@hupomme
i i The. .
RUORERR I S PRhEPN B aRe o&uy TR RESURRRPR Hepted.

Demmsiietionl ofthepespér dutaigeddr b paetiduier diiafiopflis WithRMe skill of
aerosol s and/.or _enul si.ons and can be i ncl uded

| otionsg, : (

ihg aftt é&ﬁ@f?é‘yn’éﬁaW'@Hs siitiated wit smallesrdasegesywhichtgrpdess than
i . t i '

85 ISARABLATIE Lok, ord e B Srcreaset

smell incanents: tndil ghewoptimem effedt yndep dratiraumsiances imigached.

ERA b, M S e Bhob el 0B R Beystrea

pisriiohs tugsg tie tibg ifaldsired. conponent, e.g., an effective

am)unthto achi eve .t he desi Feg pur pose. The act ual

dosag@ APIOHIANSHPRENGE Pl SAiniHERIAT g Be@PrRUNds of the

ihPEMHdreaRI e PhatitdR@ERBNAccMaIB %aﬁ§W?§rbwaﬂ|fbé Fbgrulated
t ed of the prop

condition being treated. ‘Determ nation of the
aReoxdingd o theajusigmend of Hhe sitending ehinicanviansideringessucki fattors as

PR arBR0% 8 i pAFSREESIB A8 b ) B bl b
tedatetie ActypicatretonThended tesagé regitieadg eraladniniseasied of from 10
rBﬁ II% gﬁbb é’h@@é& I%ng:ez%tﬂﬂé'gl tot1|?)%oor%)drgf/mneMOet%tfoﬂP g i%lrdetdhc?oses 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

Corn Starch, Food Grade 45 40

o

Magnesium Stearate 3 7

Total 300 700
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For conveni ence, the total daily dosage may be divi ded

and adm ni stered in portions during the day if
wdesisresi2o The anount and frequency of adm ni st PaTiuS2000/20032

the conpounds of the invention and the pharnaceutical®

acceptabl e salts thereof will be regulated according

to the judgnent of the attend?ﬁg clinician considering

such factors as age, condition and size of the patient

granyiigs) if aecessasy RO Nk Wiidtepiyn.chand eiixdort Tedtemhinutes. Add

. . . o | |
RSG5 BG PHIRTSL L BARAEE, CoPTels e didluse 1o apripRditp size
drfid weidhO60 arayiiteble, tablet twacHige.f our di vi ded doses to

bl ock tumor growth. The conpounds are non-toxic when
adm nistered within this dosage range. The foll ow ng

X ARPLHE B utical dpsage forns, which
E%tﬂ??ﬁ@g cormoundé%f the invention. The scope of the

Newent|i onlrigiediest phar maceut i cal| mgloppsilei o nag/papsule s

Lnot—t-g—be—tiwmited—by—the—exanp
Phar meceuf i CemRabRA For m Exarpl é90Tab e g. BOAVPLE A
I L

I
apbrets 1 TR ents ny/ tabtfet gy tabtetr—t-FActtve
2I'omaound \g%%tbg%ﬁi Lact ose USR 1215%113 3. Cor’ _
&t arch, FGoth Staadle, F@W GGads a |10%4@aste i Puragfi ed
47 Magnesium Stearate NF 7 7

Total 253 700

Method of Manufacture
Mix ltem Nos. 1, 2 and 3 in a suitable blender for 10-15 minutes. Add ltem

No. 4 and mix for 1-3 minutes. Fill the mixture into suitable two-piece hard gelatin

capsules on a suitable encapsulating machine.

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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4. Corn Starch, Food Grade 45 40 5. Magnesi um Stearate
3 7 Total 300 700granules if necessary and mx with

woORarsob®i204 and m x for 10- 15 minutes. Add |t eariNs2009/020032

and mx for 1- 3 mnutes. Conpress the mxture to
appropriate size and weigh on_a suitable tabl et
machi ne. Table 6. EXAMPLE B Cdpsul es No. | ngredient

/ capsul e /capsule 1. Active conpound 100 500 2. -
ﬁ%ﬂo&%ﬁ@é&m 3. Corn Starch, Food Grade 40 70
4. Magnesium Stearate NF 7 7 Total 253 700 Met hod of
Manuf acture Mx Item Nos. 1, 2 and 3 in a suitable

bl ender f @t cdiipdbndrrapressnteddsy theamudturaffoam@iariy for
1-3 minutes. Fill the mxture into suitable two-piece

hard gel at

@ti ons, conbi nati ons of
arnesyl protein transferase
cludi ng anti-cancer agents),
ent usi ng such fornul ati ons

R4 Rg

O)\NHZ

(),
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;
Re-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 Ri-
Rs is not H.

2. The compound of Claim 1 wherein Ry, Ry, Rs, and Rs are each H,
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Wil e the present invention has been described in
conjunction with the specific enbodinents set forth

wahos@o3rmny al ternatives, nodifications and vacTalszmms20032

thereof will be apparent to those of ordinary skill in
the art. Al such alternatives, nodifications and
variations are intended to fabf®-within the spirit and
scope of the present invention. WHAT IS CLAIMED IS: 1.
A conpound represented by the structural forrmula (I):

SRR sl 1P DR TR A S P S
|

wherein: Ri ted fromthe group consisting of H

and =0; RZ“R& ch g theCsane or different, each being
i ndependent | eted/from t he group consisting of H
-OH, halide, -NH2Aand =0; and, the comnbination

sol i d-dashed 1i nes |ndependently represent either

si ngl e bonds or dgubl e bonds, wherein the nunber of

conbi nation solidldashed |ines that are double bonds
IS not greater an 2, and when 2, the doubl e bonds
are not adjacent, when 0, one of Rl1- R5 is not H

2. The conpound o aiml wherein R, R2, R3, and R5
are each H, 3. The npound of Claim 1l represented by
the formula V-G o>,

2

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

4, The compound of Claim 1 represented by the formula
B~/ \ cl
=N
Br
N
(¢]
HO N

X

NH,

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

5. The compound of Claim 1 represented by the formula
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and pharmaceutical » acceptabl e isoners, salts,
sol vates or esters thereof. 4. The conpound of Caiml

woeprsgesnt ed by the fornula and phar naceuti cal PCT/US2004/020032

acceptabl e i soners, salts, solvates or esters thereof.
5. The conpound of Caiml regresent ed by the

f or mul aand phar maceutical # acékptabl e isonmers, salts,
sol vates or esters thereof. 6. The conpound of Claim1l
represented by the formula #ACN B J N"O CT NH2 and
phar maceuti cal * accep 1@@@ Clsalts, solvates or
esters thereof. 7. A nethod T Ahi biting fanmesyl
protein transferase in a patfenBrin need of such

i nhibition conprising adm ni_stlering a therapeutically
effective amount of a conpoulld of Claim1. 8. A nethod
of treating pancreatic cancgfpgnon-small cell |ung
cancer, treat nent conpri si ngladm nistering a

t herapeutically effective[ampunt of a conpound of
Caim1l. 9. A pharnmaceutic conposition conprising a
therapeutically effective alrrHHnt of a conpound of
Caim1in conbination with a2

and pharmaceutically acceptable isomers, salts, solvates or esters

thereof.
6. The compound of Claim 1 represented by the formula
B = I
r () C
N
Br
N
@]
=
N
O)\NHQ

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

7. A method of inhibiting farnesy! 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,
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pharmaceuti cal » acceptable carrier. 10. A pure and

i solated formof a conpound of Caim1l. 11. A pure and
woOelsanaidof orm of the conmpound of C aim 3. 12. PAT/US2®4/020032

and isol ated formof the conpound of Claim4. 13. A

pure and isolated formof the conpound of Gaimb5. 14.

A pure and isol ated formof tBé-conpound of C aim 6.

10.

11.

12.

13.

14.

treatment comprising édministering a therapeutically effective
amount of a compound of Claim 1.

A pharmaceutical composition comprising a therapeutically effective
amount of a compound of Claim 1 in combination with a
pharmaceutically acceptable carrier.

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

A pure and isolated form of the compound of Claim 3.

A pure and isolated form of the compound of Claim 4.

A pure and isolated form of the compound of Claim 5.

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



