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TRI*CYCLI C AM DE AND UREA COVPOUNDS USEFUL FOR | NHI BI TI ON OF

| ON-AND—FOR-TREAFVENT— 5——— — OF
PRQLI FERATI VE DI SEASES BACKGROUND | nt er nat i onal
Publ i cati on Nunber \W092/ 11034, published July 9, 1992 di scl oses a
nmet hod of- 3619 the sensitivity of a tunor to an AT el astlc
agent, ?ﬂggﬁﬁbr is resistant to the antineoplastic agent s
concurrent adm ni stration of the antineoplastic agent and a
potentiating agent of the fornula: [err] wherein the dotted
line represents an optional double bond, X is 15 hydrogen or halo, and

Y' is hydrogen, substituted carboxylate or substituted squonyI For
exanple, Y can b¥E ' - ~ ; ‘

al kyl or substit
aral kyl or substTTU
N—substltuteé plperldyl Zanie Jerr]R wherein
R is ClL to C6 al kyl, phenyl substltuted phenyl C7 to Cl2 aral kyl or

substltuted ar al es of such potentiating agents include 11-(4-
Coratadine. o " gﬁs&éeﬁ?“ﬁt durnBor RN 1658 Autice o Ul s of
signal 25 trarg9Rcdisclosesamethodwfiinireasing the sensitivitycofieotunsdr toan  gr owt h
ggf‘l Ul ar Ty hO I EtiRGOplastit AFSHEWRICH ifridr 48’ rédistant toth8 nftifkbplabtic dgent?

by the concurrent administratien of the antineoplastic agent and a

potentiating agent of the formula:

wherein the dotted line represents an optional double bond, X'is

15 hydrogen or haio, and Y'is hydrogen, substituted carboxylate or
substituted sulfonyl. For example, Y' can be, amongst others, -COOR'
wherein R’ is C1to C6 alkyl or substituted alkyl, phenyl, substituted
phenyl, C7 to C12 aralkyl or substituted aralkyl or -2, -3, or -4 piperidyl or
N-substituted piperidyl. Y' can also be, amongst others, SO2R’ wherein R’

20 is C1 to C6 alkyl, phenyl, substituted phenyl, C7 to C12 aralkyl or -
substituted aralkkyl. Examples of such potentiating agents include 11-(4-
piperidylidene)-5H-benzo[5,6]cyclohepta[1,2-b]pyridines such as

- Loratadine.
‘Oncogenes frequently encode protein components of signal

25 transduction pathways which lead to stimulation of cell growth and
mitogenesis. Oncogene éxpression in cultured cells leads to cellular
transformation, characterized by the ability of cells to grow in soft agar and
the growth of cells as dense foci lacking the contact inhibition exhibited by
non-transformed cells. Mutation and/or overexpression of certain

‘30 oncogenes is frequently associated with human cancer.

To acquire transforming potential, the precursor of the Ras

oncoprotein must undergo farnesylation of the cysteine residue located in
a carboxyl-terminal tetrapeptide. Inhibitors of the snzyme that catalyzes



transformation, characterized by the ability of cells to grow in soft agar
and the gromh of cells as dense foci |acking the contact inhibition
exhi bi ted by non-transformed cells. Mitati on and/ or overexpression of
certain 30 oncogenes is frequently associated with human cancer.
To*acquire transform ng potential, the precursor of the Ras

oncopr ot ei nwWergo farnesyl ation of the cysteine reS| {‘5 @i g

a carboxyl-termnal tetrapeptide. Inhibitors of the enzyne that ca 3 zes
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famesyl protein 03 transferase, a wel come contribution to the art woul d
be compounds usef 19 )- for the inhibition of farnesyl protein
transferase. Such a cdntviewof thencursent intergst dv inhibitass of farpesyl\proteimn.
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inhibiting faﬂhesmovmedthyﬂnis inw@ption.ase using tricyclic conpounds of
this invention which: (i) potently inhibit farnesyl protein

transferase, but in transferase I, in vitro; (ii)
bl ock t he d by a form of transformng Ras
which is a far riablpinamomfdpmsybmtcinmampfazase bytidyalic cosipoundspfRas
engi neered 1o be fig i@ontis R herbedty tepdited ranou‘sIg' P, ¢ inrftigpe! ! Ul ar
processi ng of r

engi neered t o %a B’%déérﬂﬂ“&m%ﬁﬂ’ "%"b?"g %@9@ Cmﬁia"éﬁ'&"ﬂqfs%%m tgyRlichal
cell growth in cutompeundsdofdbis inyention whichr ihpoiently inhibth farn8syicpratein

CO[TD?;J”dS of E hi Stréﬁ%f&fﬂsboﬁuﬂ?ét gerany! protéiiRritisteth88 11 i VIRYS(i) block
anti-tumor activi tth)é phenopyplc change mauced by a form of transforming Ras which is a
famesyl acceptor but not by a form of transforming Ras engineered to be a

20 geranylgeranyl acceptor; (iii) block intracellular processing of Ras which is
a farnesyl acceptor but not of Ras engineered to be a geranyigeranyt
acceptor; and (iv) block abnormal cell growth in culture induced by
transforming Ras. Several compounds of this invention have been
demonstrated to have anti-tumor activity in animal models.

25 This invention provides a method for inhibiting the abnormal growth
of calis, including transformed cells, by administering an effective amount
of a compound of this invention. Abnormal growth of cells refers to cell
growth independent of normal regulatory mechanisms (e.g., loss of
contact inhibition). This includes the abnormal growth of: (1) tumor ceils

30 (tumors) expressing an activated Ras onéogene; (2) tumor cells in which
the Ras protein is activated as a result of oncogenic mutation in another
gene; and (3) benign and malignant cells of other proliferative diseases in
which aberrant Ras activation occurs.

The compounds useful in the claimed methods are novel

35 compounds represented by Formula (7.0a), (7.0b) or (7.0¢c):



25 This invention provides a nethod for inhibiting the abnornal

grewt h of cells, including transfornmed cells, by adm nistering an
effeective—anount of—a—conpetht-of thts—+nventtom:

cells refers to cell growt h i ndependent of nornmal regulatory
mechani snms (e.g., |oss of contact inhibition). This includes the
abnor mal (1) tunor cells 30 (tunors) expressi adbeRshs vat ed
Ras oncogeﬁ@l%gtunor cells in which t he Ras protlg?l;l I's activated
as a result of oncogenic nutation in anot.gr gene; and (3) benign
and malignant cells of other proliferative diseases in - whi ch

aberrant Ras actlvatlon ocC . pRaunds useful in the
cl ai med net hods are Rymg kB (7.0a),
(7.0b) or (7.0c):
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o 7.08), 0)\“ (7.0b)

O‘J\R (7.0c)

ora pharmaceutlcally acceptable salt or solvate thereof, wherein:

5 each R1 and each R? is independently selected from H, halo, -CF3,
-OR10 (e.g., -OCH3), -COR19, -SR10 (e.g., -SCH3 and -SCH2CgHs),
-S(O)R11 (whereintis 0, 1 or 2, e.g., -SOCH3 and -SO2CH3), -SCN,
-N(R10),, -NR1R 1, -NO2, -OC(O)R19, -CO2R9, -OCO2R11, -CN,
-NHC(O)R19, -NHSO2R10, -CONHR10, -CONHCHZCHZOH.

10 -NR'OCOOR",

0
OCH
XL oo
H 4§

-SR11C(O)OR1 (e.g., -SCH2C02CH3), -SR1IN(R75), wherein each R75
is independently selected from H and -C(O)OR! (e.g.,
-S{CH2)2NHC(0)O-t-butyl and -S(CHz2)2NH3), benzotriazol-1-yloxy,

15 tetrazol-5-yithio, or substituted tetrazol-5-yithio (e.g., alkyl substituted
tetrazol5-yithio such as 1-methyl-tetrazol-5-yithio), alkynyl, alkenyl or
alkyl, said alkyl or alkenyl group optionally being substituted with halo,
-OR10 or -CO2R19;

R3 and R4 are the same or different and each independently

20 represents H, any of the substituents of R! and R2, or R3 and R4 taken



or a pharmaceutically acceptable salt or solvate thereof, wherein: 5
each R err] and each Rlerr] is independently selected fromH, halo,
-CHerr], -OR[err] (e.g., =OCH err]), -€ORerr], -SRerr] (e.qg.,
-SCH3 and -SCH err]C[err]Herr]), -S(O[err]Rerr] (whereint is O,
1 eor 2, e.g., -SOCCH err] and - Sqerr]CH[err]) - SCN,
N(R[err])[g,%m%ﬁ[errmerr -NJlerr], -O(ORerr], -GhEnbsdsiobas’ | .
-OCderr] R NHC(O)R[err] NHSCIerr]R[err], -CONHR[ err],
-CONHCH err]CH err]OH, 10 NR[err]COOQ[e.m]., [err]

-SRlerr](O R err] (e.g., -SCHerr]CJerr]CHerr]), -SRerr]N(Rlerr])[err]
wherein each R eftbéether represéht iansitpmned ot psstarated ©4-C fused ringrto the

-C(OOR[err] (e ingb@gg'ﬂzNqu)Ot butyl and
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- 's
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I
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5 -5 repegednie d
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wherein R3 and R4 are as previously defined and W is O, S or NR10
wherein R10 is as defined above; said R40 cycloalkyl, alkenyl and alkyny!
groups being optionally substituted with from 1-3 groups selected from

20 halo, -CON(R19),, aryl, -CO2R10, -OR12, -SR12, -N(R10),,
-N(R10)CO2R11, -COR12, -NO; or D, wherein -D, R10 and R11 are as
defined above and R12 represents R19, -(CH2)mOR10 or -(CH2)qCO2R10
wherein R10 is as previously defined, m is 1 to 4 and q is O to 4; said
alkenyl and alkynyl R40 groups not containing -OH, -SH or

25 -N(R19); on a carbon containing a double or triple bond respectively; or

RA40 represents phenyl substituted with a group selected from

-SO2NH2, -NHSO2CHg, -SO2NHCH3, -802CH3, -SOCHa, -SCHa, or
-NHSO,CFs3, preferably, said group is located in the para (p-) position of
the phenyl ring; or

30 R40 represents a group selected from



aryl, or Rerr] is conbined with Rerr] to represent =O or =S andlor R err]
is- 10 conbined with Rerr] to represent =0 or =S R err]

-atkyt—aryt—or -aratkyl (e—g——benzybHr+— Rf-e++]
represents aI kyl or aryl; R represents Rerr], Rerr],
Rléerr], or Rerr], as deflned bel ow, R[err] represents H,

aryl, al ky, w al kyl, al kenyl, al kynyl or -D S96/03313
represent SJ"P 2 wherein R[err] and R[err’?j argslas '

previously defined and Wis O, S . or NR er«§- wherein R err] is as
defined above; said R err] cycloal kyl, alkenyl and a al kynyl
groups bei ng optional ubst ituted with from 1-3 groups selected from

20 hal o, CN(R[err]) rk], qurr]R[err] CR[err] SRerr],
-N(R[err][err], @ OQer ﬂf)l or D, wherein
-D, Rerr] and apg, as de a ve err @nts Rerr],
-(CHerr])[err] err] (CH[err] errlcq err] , Wherein
Rlerr] is as previously def i ned, mis 1to 4 and qis O0to 4; said

t he phenyl ring; or 30 Rlerr] represents aﬁroup selected from
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R42 represents _
RZO
R21
10 wherein R2%, R2! and R46 are each independently selected from the
group consisting of:
(1) H
(2) -(CH2)qSC(O)CHa wherein qis 110 3 (e.g., -CH2SC(O)CHz );
(3) -(CH2)qOSO2CH3 wherein q is 1 to 3 (e.g., -CH20802CHa );
15 (4) -OH;
(5) -CS(CH2)w{substituted phenyl) wherein w is 1 to 3 and the
" substitutents on said substituted phenyl group are the same substitutents
as described below for said substltuted phenyl (e.g., -C-S-CH2-4-
methoxyphenyl);
20 (6) -NH2;
(7) -NHCBZ (wherein CBZ stands for carbonylbenzyloxy--i.e.,
CBZ represents -C(O)OCH2CgHs);
(8) -NHC(O)OR22 whersin R22 is an alky! group having from 1 to
5 carbon atoms (e.g., R22 is t-butyl thus forming -NHBOC wherein BOC



-5- Jerr] 10 wherein Rerr], Rerr] and R err]
are each i ndependently selected fromthe group consisting of:

(1) H (2) -(CHerr])gSC(OCH ertt—wherein qis 1 to 3 (e.g
-CHerr]SC(OCH err]); (3) (CH[err])[err]OSQerr]CH[err] whereln
g+s 1 to 3 (e.g., -CHerr]Osgerr]CHerr]); 15 (4) X

(5 -CS(CH err err] (substituted phenyl) wherein wis 1t ,ggg,or:ﬂ
SUbStItUtGﬂW%L ¥32i d substituted phenyl group are the sangpéj stltu'§ents
as described below for said substituted phegyl (e.g., -CGS-CHerr]-4-

met hoxyphenyl); 20 (6) -NH err]; (7) -NHCBZ (wherein CBZ
stands for car borgadyrey ténbutylo carbonyl—lemmmsemssc(o)oc(CHa)s) or’

A9 ate e zr@sﬁ%msw sl 6 480 ispe G507 (1)
thus formng - NHERIQIWMSBB
(9) alkyl (e g., ethyl);
5 (10)  -(CHz)xphenyl wherein k is 1 to 6, usually 1 to 4 and
preferably 1 (e.g., benzyl);
(11)  phenyi;
(12)  substituted phenyl {i.e., phenyl substituted with from 1to 3
substituents, preferably one) wherein the substituents are selected from

10 the group consisting of: halo (e.g., Br, Cl, or I, with Br being preferred);
NOo; -OH; -OCHg; -NH2; -NHR22; -N(R=22)5; alkyl (e.g., alkyl having from 1
to 3 carbons with methy! being preferred); -O(CHz)tphenyl (wherein t is
from 1 to 3 with 1 being preferred); and -O(CHz)tsubstituted pheny!
(wherein tis from 1 to 3 with 1 being preferred); examples of substituted

15 phenyls include, but are not limited to, p-bromophenyl, m-nitrophenyl, o-
nitrophenyl, m-hydroxy-phenyl, o-hydroxyphenyl, methoxyphenyl, p-
methylphenyl, m-methyl-phenyl, and -OCH2CgHs;

(13) naphthyt;
(14)  substituted naphthyi, wherein the substituents are as defined

20 for substituted phenyl above;

(15) . bridged polycyclic hydrocarbons having from 5 to 10 carbon
atoms (e.g., adamantyl and norbornyl);

(16)  cycloalkyl having from § to 7 carbon atoms (e.g., cyclopentyl
and cyclohexyl); -

25 (17)  heteroaryl (e.g., pyridyl, and pyridyl N-oxide);

(18)  hydroxyalkyl (e.g., -(CH2)vOH wherein v is 1 to 3, such as, for
example, -CH20H);

(19)  substituted pyridyl or substituted pyridyl N-oxide wherein the
substituents are selected from methylpyridyl, morpholinyl, imidazolyl,

30 1-piperidinyl, 1-(4-methylipiperazinyl), -S(OxR11, or any of the
substituents given above for said substituted phenyl, and said
substitutents are bound to a ring carbon by replacement of the hydrogen
bound to said carbon;
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stamd = bonyt=t—e:, BECTepresents—c(OrOC( CH3)3), or
R22 represents phenyl substituted with 1 to 3 alkyl groups (e.g., 4-
methyl phenyl ) ; (9) al kyl (e.g., ethyl); 5 (10)
_(m[err])[vgd%ﬂ%nyl wherein k is 1 to 6, usually 1 to 4 pSflusesn3sia
preferably e benzyl); (11) phenyl ; (12)
substituted phenyl (i.e., phenyl substitut@d with from1 to 3

substituents, pref erabl y one) wherein the substituents are selected from
10 the group consking of: halo (Bg., Br, A 1, with Br being
preferred); err]; -OH o-OCH[err]; -NH err]; -NHR[err];

-N(Rlerr])[err]; alk ., alk hayi ng fr lsH to 3 carbons with
met hyl bei ng prefes CH[ er.r ‘ phen ereint is from
1to3 wth 1 being ed) ;—zﬂqd [err/I d:ﬁubstl tuted phenyl

(whereint is from1#to 3 with b&n referre ;ex rrples of substituted

15 phenyl s incl udeobut ar ejnot Ilrf?ted to p- b nophenyl, mnitrophenyl,

L T SRl O
(13)  napht hyl ; Where'“ saidkls(af efined, abov Pt‘bﬁe&'ﬁné‘ﬁ ? Wfie

substi tuent s Sar ef)as defi ned 20 for substituted phenyl above;

(15) bri dged pol K? cli cfm s having from5 to 10 carbon
atons (e.g., adama &5? nor orn (16) cycl oal kyl havi ng

from5 to 7 carbon atom; (e.g., cycl ), y and cycl ohexyl); 25
(17)  heteroaryl (e.g., pyridyl, and gyrVd\N~—R®8xi de): (18)
hydr oxyal kyl (e.g., -(CHerr])[err] OH nvislto 3, such as, for
exanple, -CHerr]OH); (19 substituted pyridyl or substituted

pyridyl N-oxi de wihenein RS9 represents H, aioyb .01, methyd), alkylearbenyl de.gt,r om

met hyl pyri dyl KE W e é@))olr-e RE-CIONBEH
1- (4- et hyl pﬂger_ﬁgE kg éeirr nt;ﬁgr o%%hﬁgloa-E‘C(O)NHZ?;“’z)SvghesrteintHWtS

gi ven above 1
is H or alkyl; ng \'4 mcludes
_;CN_HSO : N...RSO < N_R'SO
o CH3

examples of Ring V include:
-G Ao U U
UYOV% Qe

, and

cns
and ; :

(25} -NHC{O)CH2CgHs or -NHC(O)CHz-substituted-CsHs. for
example -NHC({O)CHa-p-hydroxyphenyl, -NHC(O)CHz-m-hydroxyphenyl,
and -NHC(O)CH2-0-hydroxyphenyl;

20 (26) -NHC(O)OCgHs;



substitutents are bound to a ring carbon by replacenment of the hydrogen

bound to said carbon; WO 96/ 30362
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(20) (21) (22) [err]

(23) -NAC(O-(CHerr])[err]-phenyl or -NH(O-(CHerr])[err]-substitued

phenyl , wherein said k is as defined above (p %&,
usually 1-4 ana re¥erab 5 1); 3is
pi peridi ne RlngV [err] 8- wherein R err]

r
represents H, alkyl (e.g., nethyl), alkylcarbonyl (e.g

CHerr]C(O <), alkyl@Yycarbonyl @8.g., -C(@Dt- C[err]H[err]
-C(OOerr]Herr]¢ an 10 -C(@CCHerr]), hal oal kyl (e.g.,
trifluronethyl), or NHI( R € ereig Rlerr] ‘is Hor
alkyl; Ring Vinclud erf] exanpl es of Ring
V include: [err] :

N

{30) -O'C(O)-hateroary:h for exar;nple

5 (31)  -D-alkyl (e.g.. -OCH3);

(32) -CFg;

(33) -CN;

(34) a heterocycloalkyl group of the formula

— 0 =—N N-RI0 —N S(O)
NS \ 4 A

) or N ; and
10 (35) a piperidinyl group of the formula
HoN

O
o

wherein R85 is H, alkyl, or alkyl substituted by -OH or -SCHs3 ; or
R20 and R21 taken together form a =O group and the remaining
R48 is as defined above; or
15 two of R20, R21 and R46 taken together form piperidine Ring V

ot

wherein R50 and Ring V are as defined above;
' with the proviso R46, R20, and R21 are selected such that the
carbon atom to which they are bound does not contain more than one
20 heteroatom (i.e., R46, R20, and R21 are selected such that the carbon
atom to which they are bound contains O or 1 hateroatom);
R44 represents



15 (25) -NHC(OCH err]Cerr]Herr] or
-NHC(O)CH[err]-substituted-C[err]H[err] for exarrple
= = |, NHC(‘@)CH[‘e'r‘r']—mhydT‘mhe_nyl’

and -NHC(O)CH[err] o- hydr oxyphenyl ; (26)

-NHC(O OC[err]H err]; V\096/30362

PCT/ US96/ (27) (28) 29 Pd17US9k/833
(30) - OC(O%F’ED? eroaryl, for exanple [err] (29) Sdm (31)13 '
-Oal kyl (e.g., G:H[err]) -8 -CFlerr]; (33)
- CN, _ (34) a heterocycl oal kyl group of the formula [err]
wherein R25 represents heteroaryl (e.g., pyridy! or pyridyl N-oxide) or aryl

(e.g., phenyl and substituted phenyl); and R48 represents H or alkyl {e.g.,
methyl);
. R54 represents an N-oxide heterocyclic group of the formula (i), (ii),
5 (ii)or (iv)
RS 0 R O R5 O
(\% NO DS j -—EN\j Mo
L U, U sd o Uy
(i) (i) (iif) (iv)

wherein R56, R58, and R60 are the same or different and each is
independently selected from H, halo, -CF3, -OR19, -C(O)R10, -SR19,
-S(0)eR!? (wherein e is 1 or 2}, -N(R10)z, -NO2, -CO2R10, -OCO2R1?,

10 -OCOR!10, alkyl, ary!, alkeny! or alkynyl, which alky! may be substituted

with -OR19, -SR10 or -N(R10)2 and which alkeny! may be substituted with
OR'1 or SR; or

R54 represents an N-oxide heterocyclic group of the formuia (ia),
(iia), (iiia) or (iva):

G’ O or 'r\yj

15 * (iia) (ma) (iva)

wherein Y represents N+-O- and E represents N; or

RS54 represents an alkyl group substituted with one of said N-oxide
heterocyclic groups (i), (i), (iii), (iv), (ia), (iia), (iiia) or (iva).

Examples of R20, R21, and R45 for the above formuias include:



10 (35) a piperidinyl group of the formula [err] wherein
Rlerr] is H alkyl, or alkyl substituted by -OH or -SCH3; or
Rlerr] and Rl err] taken together—forma =0 group and the renaining

R46 is as defined above; or 15 two of Rlerr], Rerr] and R err]

t aken together form piperidine Rng V [err] wherei n R50

and Ring V efi ned above; with the pr Sosidbsia’ | -

Rlerr], and are sel ected such that the cargar.{ﬁatom tEo

whi ch they are bound does not contain nore %ran one 20 heteroatom

(i.e., Rerr], Rerr], and Rlerr] are sel ected such that the carbon

atomto which they are bound contains 0 or Ret er oat om ;

Rlerr] represents [err] 6/30362

PCT/ US96/ 03313 (o) -9- wher ei n
pPYNLd or pyrid NOM,de) or aryl

ents H or alkyl
s an N-oxi de
lii) or, (iv): [err]

R[err] represent sHy | (esy.,
(e.g., phenyl and subst d dhenyl
(e.g., met hy!) s

het erocyclic group of the fornmula (i),

Examples of R25 groups include:

Bslelelclel

wherein Y represents N or NO R28 is selected from the group consisting
of: C1 to C4 alkyl, halo, hydroxy, NO2, amino (-NHz), -NHR?30, and
-N(R30), wherein R0 represents Cy to Cg alky!.
This invention also provides a method for inhibiting tumor growth by

10 administering an effective amount of the tricyclic compounds, described
herein, 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 the above described compounds. Examples of tumors

15 which may be inhibited include, but are not limited to, lung cancer (e.g.,
lung adenocarcinoma), pancreatic cancers {(e.g., pancreatic carcinoma
such as, for example, exocrine pancreatic carcinoma), colon cancers {e.g.,
colorectal carcinomas, such as, for example, colon adenocarcinoma and
colon adenoma), myeloid leukemias (for example, acute myelogenous

20 leukemia (AML)), thyroid follicular cancer, myelodysplastic syndrome
(MDS), bladder carcinoma and epidermal carcinoma.

It is believed that 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--

25 i.e., the Ras gene itself is not activated by mutation to an oncogenic form--
with said inhibition being accomplished by the administration of an



wherein Rlerr], Rerr], and Rlerr] are the same or different and each is
I ndependently selected fromH, halo, -CFlerr], ORerr], -CCORerr],

—SRfer+i5 S(‘@)"[‘ETI‘]R[‘ET‘[‘]_(WheT‘ETH_E‘IS ror 2y, -N(Rerri) 2,
-NJerr], -Cderr]Rerr], -OCJerr]Rerr], 10 -OCOR[ err], alkyl, aryl,
al kenyl or al kynyl, whi ch al kyl may be substi t ut ed wi th -OR10,

- SR10 or é%ﬂ)z and whi ch al kenyl may be substitut ed peridtesn3sis
OR[err] or Rlerr] represents an N-oxide

het er ocyclic group of the formula (ia), =-11- (ria), (iiia) or (iva):

[err] wherein Y represents Nerr]-OJerr] and E

represents N oreffectwe amount of theRfrigyclic compaunsisidesaribed kereintou

?Iulb)st ' E.u.t Ie;i W tmafmaﬁ' gqﬁh@; li'lenaedofsuch tRRMBAE YFOr Sxaiple Phe( | l)e y
S

2R([)er r], Rer r] ﬁ M?%Hﬂs-ﬂ{é}'ﬁ‘(%s in “’"Fgé{?

%tﬁamﬁdue to mutation or overexpression of tyrosine kinase oncogenes
PCT/ US96/ 03353 (e.g.. neu, src, abl, ick, and fyn), may be inhibited by tHé-tritytic]
compounds described hersin.

The compounds of this invention inhibit famasyl protein transferase .
and the famesylation of the oncogene protein Ras. This invention further
provides a method of inhibiting ras farnesy! protein transferase, in

10 mammals, especially humans, by the administration of an effective amount
of the tricyclic compounds described above. The administration of the
compounds of this invention to patients, to inhibit famesyl protein
transferase, is useful in the treatment of the cancers described above.

The tricyclic compounds useful in the methods of this invention

15 inhibit the abnormal growth of cells. Without wishing to be bound by
theory, it is believed that these compounds may function through the
inhibition of G-protein function, such as ras 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

20 Dby theory, it is believed that these compounds inhibit ras farnesy! protein
transferase, and thus show antiproliferative activity against ras
transformed cells.

DETAILED DESCRIPTION OF THE INVENTION
25 As used herein, the following terms are used as defined below
unless otherwise indicated:
M+-represents the molecular ion of the molecule in the mass
spectrum; _
MH+-represents the molecular ion plus hydrogen of the molecule
30 in the mass spectrum;
Bu-represents butyl;
Et-represents ethyl,
Me-represents methyl;
Ph-represents phenyl;
35 benzotriazol-1-yloxy represents



Exanpl es of R err] groups include: 5 wherein Y represents N
or, NO R err] is selected fromthe group consisting of: CJerr] to
Cerr] alkyl, halo, hydroxy, NJwerr], am-o—(-NH2), -NHR30, and
-N(R[err])[err] wherein Rerr] represents CJerr] to (Jerr] alkyl.

This invention also provides a nethod for inhibiting tumor growmth by 10
adm ni stering an effective amount of the tricyclic conpoundscrifseiispsd
herein, to gahﬂWW§V (e.g., a human) in need of such treatnent. In b
particular, this invention provides a nethe#2for inhibiting the growth of
tunors expressing an activated Ras oncogene by the adm nistration of an
effective anount of the above descri bed gQupoynds. Exanples of tunors 15
whi ch may be inhibited include, but ard |i%gj ted to, lung cancer (e.g.
| ung adenocar ci noma), pancreatic cancerm ~Ch» pancreatic carcinoma

such as, for exanple, exocrine pancreatic carcanoma), colon cancers (e.qg.
col orectal carcinomas, such as, for exanple, c0lonjadenocarci noma and

col on adenoma), nyel oidg4l ' . ute nyel ogenous 20
'eukenia (AM)), thyroid et eifaz0l-Slylthic FéprBserits

| ar cangeL nyel odyspl asti ¢ syndrone
(MDS), bl adder carcinoma and epi der nmal mr5 nonma. It is

believed that this invention also proviNgs thod for inhibiting
proliferative di seases, both benign and igﬁiﬁL, wherein Ras proteins
are aberrantly activated as a result of ogeni c nmutation in other genes--
25 i.e., the Ras gene itself is not activafed by gutation to an oncogenic

form - Wi th sai d hgiiiRbbAG thE'dit PoriHY bFAREx aikylEmifiand strati on
5 dialkylamino)-represents straight and branched carbon chains and
contains from one to twenty carbon atoms, preferably one to six carbon
atoms; '
alkanediyl-represents a divaient, straight or branched
hydrocarbon chain having from 1 to 20 carbon atoms, preferably 1 to 6

10 carbon atoms, the two available bonds being from the same or different
carbon atoms thereof, e.g., methylens, ethylene, ethylidene,
«CH2CH2CH2-, -CH2CHCH3, -CHCH2CHa3, ete.

cycloalkyl-represents saturated carbocyclic rings branched or
unbranched of from 3 to 20 carbon atoms, preferably 3 to 7 carbon atoms;

15 heterocycloalkyl-represents a saturated, branched or unbranched
carbocylic ring containing from 3 to 15 carbon atoms, preferably from 4 to
6 carbon atoms, which carbocyclic ring is interrupted by 1 to 3 hetero
groups selected from -O-, -S- or - NR10-(suitable heterocycloalkyt groups
including 2- or 3-tetrahydrofuranyl, 2- or 3- tetrahydrothienyt, 2-, 3- or 4-

20 piperidinyl, 2- or 3-pyrrolidinyl, 2- or 3-piperizinyl, 2- or 4-dioxanyl, etc.);

alkenyl-represents straight and branched carbon chains having at
least one carbon to carbon double bond and containing from 2 to 12
carbon atoms, preferably from 2 to 6 carbon atoms and most preferably
from 3 to 6 carbon atoms;

25 alkynyl-represents straight and branched carbon chains having at
least one carbon to carbon triple bond and containing from 2 to 12 carbon
atoms, preferably from 2 to 6 carbon atoms;

aryl (including the aryl portion of aryloxy and aralkyi)-represents a
carbocyclic group containing from 6 to 15 carbon atoms and having at

30 least one aromatic ring (e.g., aryt is a phenyt ring), with all available
substitutable carbon atoms of the carbocyclic group being intended as
possible points of attachment, said carbocyclic group being optionally
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effectiveanmount—of—the—tricyclic coﬂpﬁunds—de3tflbed hererm—to—=a

manmal (e.g., a human) In need of such treatnent. For exanple, the

beni gn proliferative di sorder neurofibromatosis, or tunors In which Ras is
activated dygolspapdit ati on or overexpression of tyrosine Ki pegRisods8feNes

5 (e.g., neu, src, abl, lIck, and fyn), nmay be inhibited by the tricyclic
conpounds descri bed herein. -T8e conpounds of this invention
inhibit famesyl protein transferase and the fanmesyl ation of the
oncogene pr ot ei n sebgtituted (8.g..nl tn3) with doe onmore of halo, aliyh Nydeoxyaalkexgod of

| nhi bi ting ras f phaAexy, GF aiifo, tlel&hﬁf@%lkylih\molocomﬁwér&NfoW ally

humans, by the admnis tlon nount

tricyclic conpounds de %ﬁS‘&%@ °‘Phgﬁ§ E‘Pr%'?‘f Indos, P"f’he
conpounds of this i nveMamawbrqmesmts syclicogrioups ooptionaliy substitptedt witm R3

AT btk otk o
inhibit the ab pting) § GaMOGFYSIG, fing, 5t 50,4 Apfficent
It Eel)rly it el 2 Bglmmhen of UQlocaimdepi@bm:nmdo proyide mmahmchanacta;hmhzhe
inhibition of G h%&w P&éybyi%uoﬂg?[ﬁréﬁréﬁgcﬁhm tlohP2'tb"a tein

i soprenyl ation, us ma é‘aﬂ%ﬁ'tpl n(}h e trgﬁl nt O{og?ro ﬁngt | vgo

di seases such asaf
by theory, i80i sshbstitatsddﬂitmat? andd’Y, wbemwsdwmuwame espresentegdr ot ei n
transferase, andgghus show antiproliferative activi ty agai nst ras

transforned cells. - DETAI LED DESCRI PTI O\I ~THE INVENTION 25

As used herein, the follow ng ter ar e as ed bel ow

unl ess ot herw se indi cat ed: %;r *represents the nol ecul ar
ion of the nolecule in the nass

MH err]-represents the nol ecul ar | pl us ydr ogen f the rml ecul e 30 in
the mass spectrum QBu-repr@sents b

Et-represents ethyl; Me-represents thyl ;

Ph-represents phenyl: ¢heJgliowing solvents dHd fedhbhf¥’dte réfertedtb HéBIntSY e
abbreviations indicated: tetrahydrofuran (THF); ethanol (EtOH);

15 methano! (MeOH); acetic acid (HOAc or AcOH); ethyl acetate (EtOAC);
N.N-dimethylformamide (DMF); tritluoroacetic acid (TFA); trifluoroacetic
anhydride (TFAA); 1-hydroxybenzotriazole (HOBT); m-chloroperbenzoic
acid (MCPBA); triethylamine (EtaN); diethyl ether (Et20); ethyl
chioroformate (CICO2Et); 1-(3-dimethylaminopropyl)-3-ethyl carbodiimde

20 hydrochioride (DEC).

Refarence to the position of the substituents R1, R2, R3, and R4 is
based on the numbered ring structure:

For example, R can be at the C-4 position and R2 can be at the C-2 or
25 C-3position. Also, for example, R3 can be at the C-8 position and R4 can
be at the C-9 position.
Examples of the R42 groups include:
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-12- [err]

1-nethyl -tetrazol -5-ylthio represents [err]

al kyl - (i ncluding the al kyl portions of al koxy, alkylam no and

5 dial kyl ang,B8Q3adsgPr esents strai ght and branched carbon chacTasséos313

contains fromone to twenty carbon atons, p 2 erably one to six carbon
n

at ons; fedi yl -represents a dival ent,
straight or branched hydrocarbon chai n havi ng
from1l-to 20 carbon at opeangr ef er abl 06

carbon atons, the two & dbl e bo ng fr t\b same gn;ﬁjflerent
carbon atons thereof, g met hyl t hyl en | iden
-CH[err]CH[err]CH[Eh C [ePF err| rr] rrl

cycl oal kyl -represent&® aturate&a ahbocyclrc s branc

unbranched of from® to 20 cgrfon at ons, pr ny 3,t 7 carbon,atons;
15 heterocycloalkyI-represents a saturated branched or

unbr anched Q?rbocylic ring containing from3 to
.15 carbon. atons, preferably from4 to 6 carbon
atons, which carbocyclic ri is interlfupt by 1 to 3 het

groups selected from - or - ]- (s e heter ycI IkyI
groups ind hg 2- 3 tet nyl, 2-
3- tetrahydrothrenyLc or % errdrnyl 2-

or 3-pyrrolidinyl, 2/ 0r 3-piperi - 05%4 droxa
alkenyl-represents gtﬁarght ang B?’Hched pa?bd“ charns avrn ,
| east one carbon to carbon doubl e bond and containing from 2 to 12
carbon atons, preferably from2 to 6 carbon atons and nost prefe&ably

from3 to 6 carbon atom;
al kynyl -represents stra nd branched carbon charn avi ng at
| east one carbon to car fn trrple baﬂj::jd cont from2 t car bon

Hac CH3 HSC CH3 Hsc CHs H3C CH3
o“\N N ACHs | ji;
N
J O o
~ &
C ~c ~
7N N lc\
H3C CH3 H H H H
CH; o, ,CHj
N l
N
LJ (\s NH
N N
H H H H H

10



atons, preferably from2 to 6 carbon atons;
ar yl (| ncluding the aryl portion of aryloxy and aral kyI)-represents a

‘Tarvocycl-rtgroup contarmg fromé—to 15-Tarbon at omsamdtavig—at
30 least one aromatic ring (e.g., aryl is a phenyl ring), with all

avdil abl e substitutabl e carbon atons of .the
carbocycl i G, PB&%BG peing intended as PCT/USYRIHP! €
poi nts of attac sai d carbocyclic group being optionally

WD 96/ 30362 -18-

PCT/ US96/ 03313 substltuted (e g., 1 to 3) with

one or nore of hal o, W“W@fdﬂwu'&IMV‘c'U

phenoxy, CF[err], agyno, | ami no, di al kyl am 0 NOJ err];
and R /,'Rs hal o- reprIig ™ éhl oro,
bronmo and | odo; arnhi. gt R22

het er oaryl - r epr esent cll s, optionally s‘u-m ' v th R3

5 and R4, having at |east JQnehet eroatom selected froghQ”" S or N, said
heteroatomlnterruptlng?,s capbréyclic ring structu hd B&R/ing a

suf fici ent = ==R® nunber of del RRakgzgB electrons to

Ny
provide aromatic character ¥with the aromatic
het er ocycl i ¢ groups prefer&y(ﬁont aining from2 to 14 I Qe
atons, e.g., triazolyl l'.{@'10194'64 pyridyl or pyridy® N-Nxide (optionally
10 substltuted with Rerr] R err ei n pyridyl xi de ¢ e :
r epr esent ed H )""Qﬁ& M
The fol | owi ng sommmyndaafﬂ@a@mulaam peluder ed to herein by the
abbrevi ati ons indi cated,_ iy rof uran (THF); ethgpol (A
15 nethanol (MeOH); acShR=d > R‘%r AcOH) ; et
N, N-di met hyl f or manmi de g2Z®F), y
anhydride (TFAA); 1-hydroeaen&l s, ~*o (HOBT); m citg op heNO1 C
acid (MCPBA); triethylam ne (EY N)‘ di ethyl ether (Et[err] g
chloroformate (C Cerr]Et )z’-(,gk?rret hyl am nopr opyl )
20 hydrochl oride (DEC). R ——gR8

R
R (7.0g) and
5 (7.0h); and compounds of the formula 7.0a include'

R3
Rl (‘%\R‘ S o “ i
R"’\ /R.’ \ /R"

Rs— =-R® R"— =>-R®
o)Yg J\N al
R (7.0)) and RS (7.0K).

wherein alil substituents for 7.0e-7.0k are as defined for 7.0a-7.0c.
Preferably for compounds of the formula 7.0e, 7.0g and 7.0j the
group R48 is selected from piperidine ring V, heteroaryl, phenyl,
10 substituted phenyl, substituted pyridyl or substituted pyridy! N-oxide, and
R20 and R21 are independently selected from H or alkyl. Most preferably
R48 is pyridyl, pyridyl N-oxide or piperidine ring V. It is also preferred that
R20 and R21 are both H or are both alkyl, preferably methyl.
Preferably for compounds of the formula 7.0f, 7.0h and 7.0k, the
15 group R25 is phenyl, 3-pyridyl, 4-pyridyl, 3-pyridyl N-oxide, 4-pyridyl N-



Ref erence to the position of the substituents Rerr], Rerr], Rerr], and

Rerr] is based on the nunbered ring structure:
[err] " For exanple, R err] can be at the G4
position and R err] can be at the G2 or 25 C3
position. Also, for exanple, R err] can be at the C-8 position and R err]
can be at the C9 position. PCT/US96/03313
Exanpl es of Yﬁgﬁlﬂ"grr] groups i ncl ude: WO 96/ 30362

PCT/ US96/ 03313 -14- Jerr] -16-

oxide or piperidine ring V. More preferably R48 is H or methyl, with H
being most preferred.
_ Preferably for the compounds of fomula 7.0a, 7.0b, 7.0¢c, 7 Oe, 7.0f,
7.0g, 7.0h, 7.0j and 7.0k the groups R5, RS, R7 and RS are H, and R1, R2,
5 R3and R4 are independently selected from H, halo, -NO2, -N(R19),, alkyl,
alkenyl, alkynyl, -COR'0, -CO2R10, -CF3, -OR19, and -CN, wherein R10 is
as defined above for the compounds of formula 7.0a-7.0c.
Representative compounds of the present invention include:

o %

10

JVU w

T %



10 | WD 96/ 30362

PCT/ US96/ 03313 Corrpounds of formula 7.0c include: [err]

WO 96/30362 ' PCT/US96/03313
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Preferred compounds of this invention are selected from the group
consisting of the compounds of Examples: 1, 2, 2-A, 2-B, 2-C, 2-D, 2-E, 2-
F,2-:K,2-N,2-P,and 3. '
10 Lines drawn into the ring systems indicate that the indicated bond
may be attached to any of the substitutable ring carbon atoms.
Certain compounds of the invention may exist in different isomeric
(e.g., enantiomers and diastereoisomers) forms. The invention
contemplates all such isomers both in pure form and in admixture,
15 including racemic mixtures. Enol forms are also included.

Certain tricyclic compounds will be acidic in nature, e.g. those
compounds which possess a carboxyl or phenolic hydroxyl group. These

_ Br
B
.0

Néi
5 o d



conmpounds of the fornula 7.0b include: [err] 5 (7.0h); and
caonpounds of the fornmula 7.0a include: [err] wherein all

subst kuents for 7.0e-7.0k—are as defined for 7-0a-7. Oc.

Preferably for compounds of the fornula 7.0e, 7.0g and 7.0j the

group Rlerr] i's selected frompiperidine ring V, heteroaryl, phenyl, 10

substi t ut edﬁg%az substituted pyridyl or substituted pyri ¢pdride@pasthe, and

Rl err] and re i ndependently selected fromH or al kyl. Most
preferably Rlerr] is pyridyl, pyri 8 N-oxide or piperidine ring V.
It is also preferred that err] and Rlerr] are both H or are both

al kyl , preferabl y compounds may form pRlLannqqeyﬂgalygtpqpep@blg §afteuFxamples ok
L or rm! 3 I7 of, 7.0 %aﬁs% inefude sodiumy potagsiint dalciim, Biueiinlm, goryandy!
pyridyl, 3-pyri sYIver salts. dﬁSO%oRYerlﬁgIX{ed\tre salts formed with pharmaceutically
acceptable amines such as ammonia, alkyl amines, hydroxyalkylamines,
5 N-methyiglucamine and the like.

Certain basic tricyclic compounds also form pharmaceutically
acceptable salts, e.g., acid addition salts. For example, the pyrido-
nitrogen atoms may form salts with strong acid, while compounds having
basic substituents such as amino groups aiso form salts with weaker

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

15  to produce a salt in the conventional manner. The free base forms may be
regenerated by treating the salt with a suitabie dilute aqueous base
solution such as dilute aqueous NaOH, potassium carbonate, ammonia
and sodium bicarbonate. The free base forms differ from their respective
salt forms somewhat in certain physical properties, such as solubility in

20 polar solvents, but the acid and base salts are otherwise equivaient to.
their respective free base forms for purposes of the invention.

All such acid and base salts are intended to be pharmaceutically
acceptable salts within the scope of the invention and all acid and base
salts are considered equivalent to the free forms of the correspondmg

25 compounds for purposes of the invention.

Compounds of the invention may be made by the processes
described in WO 95/10516 published April 20, 1995 (see, for example,
the procedures for making compounds of formula 400.00), and by the
processes described in the examples below.

30 On page 57 at lines 7-16 of WO 95/10516 a process is disclosed for
introducing substituents at the C-3 position of pyridine Ring I of Formula
1.0 by nitrating a compound of Formula 415.00 The nitro group may then
be reduced to the corresponding amine using the disclosed reagents, or
powdered Zn and either CuClz or CuBr in aqueous EtOH.

35 Compounds of the formula 7.0a, 7.0b and 7.0c can be prepared
from amines of the formula 7.1a, 7.1b and 7.1c, respectively, by coupling a
compound of the formula 7.0a, 7.0b or 7.0c with a carboxylic acid of the
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Or piperidine ring V. Nore preferably R err] 15 Hor methyf, - wtn H

bei ng nost preferred. Preferably for the compounds of fomula
7.0a, 7.0b, 7.0c, 7.0e, 7.0f, 7.0g, 7.0h, 7.0j and 7.0k the groups

Rlerr], R egbbesdke’ '] and Rlerr] are H and Rerr], R err|pcrwssbossii] err]
and R[err] are 1 ndependently selected fromH, halo, -NJerr],

-N(R[err])[err], alkyl, al kenyl , aPR?nyI, -COR[err], -CJerr]Rerr],
-CF[err], -ORerr], and - erein s_defined above for

CN.  wh '
t he conpounds of m%ﬁPQOblavi#.ﬂmmetmagMbséd in v@pﬁ@%@ﬂ%ﬁ’\f@a@&ﬂoounds
10

of the present i ompoundsiohthefbemulac405.00. WO 96/ 30362
PCT/ US96/ 03313 :
R RS
& 3

Alternatively, a compound of the formula 7.0a, 7.0b or 7.0c is
treated with @ compound of the formula RC(O)L, where L is a suitable
leaving group, via the procedure described in WO 95/10516 for

10 compounds of theformula 405.00.

Compounds of the formula 7.1a can be prepared from a compound
of the formula 420.50, (i.e., a compound of the formula 420.00, of WO
95/10516, wherein A and B are both H, no double bond is present
between carbons 5 and 6, or between carbon 11 and X, X is CH, and the

15 N-alkyl group is a methyl group) as shown in Reaction Scheme 1.



5 Preferred conpounds of this invention are selected fromthe

group consi sting of the conpounds of Exanples: 1, 2,2-A 2-B, 2-C,
2-D, 2-E, 2- F, 2-K, 2-N, 2-P, and 37 10 Li nes drawn into the
ring systems indicate that the indicated bond may be attached to any
of*the substitutable ring carbon atomns. . Certain conpounds of the
I nventi on nayo®ssesk2i N different isoneric (e.g., enantrcerosbéesaiyd

di astereoi soners) forns. The invention contenpl ates all such isoners

both in pure formand in adm xture, 15 i nPadi ng racem c m xtures. Enol

forns are al so included. Cartaln kricyclic conmpounds will be
acidic in nature, e.g. those co ossess a carboxyl or
phenol i ¢ hydroxyl Stem&p. These

R! RS 1
L\ QR‘ zR‘\ 4'R3
N R w R
_ —i CHy
RS A R? RS 7 (1.2a)

=~ = R
<N R R /f-na
\ (420.50) N
CH, CH,
Step B :
Rl Rl
& > &< <
. J R . J R
N CHg —_— N CH:
Bl 2rr (.29 B Drr (732)
<1?7 RBQN/
5 CH, éo,Et
St_ep C:
R! ) R!
1 o
R’ﬁ /134 & 2
<, Rx J R
CH3 D \N CH3
R Mr? (13a) RS, 7  (7.1a)
= =RE s <R :
\’,“/ R® SN2 R®
COgEt H

In Step A of Reaction Scheme 1, a compound of the formula 420.50
is reacted with a strong base, such as an lithium diisopropylamide or an
10  alkyllithium reagent (e.g., n-butyllithium), at -100° to -10°C, preferably at
-80° to -20°C, then treated with methyl iodide to form a compound of
formula 7.2a.
In Step B of Reaction Scheme 1, a compound of the formula 7.2a is
converted to a compound of the formula 7.3a via substantially the same
15 procedure as described in WO 85/10516 for formation of compounds of
the formula 415.00.
In Step C of Reaction Scheme 1, a compound of the formula 7.3a is
hydrolyzed via essentially the same procedure as described in WO
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‘conpounds may form pharnmaceutically acceptable salts. Exanples of

such salts may include sodium potassium calcium alum num gold and
sitver salts. Also contenplated are salts fornmed with pharnmaceutically
accept abl epygeRpss2such as ammoni a, al kyl am nes, hydr oxyal RCIAIS03313 .5
N- net hyl gl ucami ne and the |ike. Certain basic tricyclic
conpounds al so form pharmaceutically ‘2'1 ® acceptable salts, e.g., acid

addi tion salts. For e he pyrido- i ons may form
salts with st roﬁgﬁ%ﬁé?%méh%ﬁgé?mﬂguﬁﬁph@mug 365"8@;&9%"@&0“ I tuents
such as ani no gcompeund obthectormulal 7dawi t h weaker 10  acids. Exanples of
sui tabl e acids for sgmdauhiBior M formulll #12-6drPbé prepared from &'dmpdund

lornic. ascor o1 e 420.51 Bie.oA Snempoutifed e formila #4006 ot 0 srshiTE! ' ©
car boxyl i ¢ a8i dwheesih Aand/B are hdtb 44 nondoukle ond igpresant between garbonsed by
contacting the bigi 3 Bohile'BonttiS pedarit befiet carBBH 1 did XX 18/Ciarel aci d

15 to produce g s I.n the, conventional, nanner. The free e forns may
be . r egeﬂ@ &t@@' 19fouR 5.8 NPS'QY'WEBA Yiafpe R@%ﬁis}'gm'éhﬁ?ﬁ'@"aqueous
base soSchem® 2uch as dil ute aqueous NaOH, potassium carbonate,

anmoni a and sodi um bi car bonm%gfqhm@ase fornms differ from
their respectiv salt forns " sonewhat 1 n certain physical

properties, 1Quc§t%Aéol ubility in 20 polar solvents, but the acid and
base salts are otherw ge _equ grit hei pspectiye free base

forms for purposes of t kaci d and base
salts are intended t®R p s~galts within
the scope of the inventi

s are
consi dered equivalent to the -or ns "of—TMe correoﬁdi ng 25
conpounds for purposes of Ris RE.ZE

s i ArRftion. & 2@Ipdlabs of the

i nvention may be made by &@r-}c" ses de%scq'bgﬂ-Ran WO 95/ 10516
publ i shed April 20. 1995 (see,l}'for gA2pl)e, tNe procedures for

maki ng conpounds of fornula 4@H400), and by the CH, Processes descri bed
i n the exanpl es bel ow. 30 On page 57 at lines 7-16 of WD 95/10516
a process is di StépBed for I ntroduci ng substituents at the C3
position of pyridine_Ring oh For mul a N

of Formul a 415.00 Th T S H g (R
correspondi ng am nern& il schoged reageqpsﬁ_ or, ~~pawdered Zn
and either Cud [err]| O GUBMNG, N aqueous Et Ofsp" R\ Conpounds
of the fornula 7.0a, 7.0b an .0c can Pe prepared )
¥< 2R ¥ =

r? (7.3b)

15 o "
in Step A of Reaction Scheme 2,a compound of the formula 420.51
" is reacted with a strong base, such as an lithium diisopropylamide or an
alkyllithium reagent (e.g., n-butyllithium), at -100° to -10°C, preferably at



fromam nes of the fornmula 7.1a, 7.1b and 7.1c, respectively, by coupling a
conpound of the formula 7.0a, 7.0b or 7.0c with a carboxylic acid of the

WD 96/ 30362 - T PCT/ US96/ 03313
-19- formul a RCOOH via the nethod described in WO 95/10516 for
reacting conpounds of the formula 405.00. [err]
WO 96/30362 PCT/US96/03313
-22.

-80° to -20°C, then treated with a protic solvent, such as an alcohol,
preferably MeOH, to form a compound of formula 7.2b.

in Step B of Reaction Scheme 2, a compound of the formula 7.2b is
converted to a compound of the formula 7.3b via substantially the same

5 procedure as described in WO 95/10516 for formation of compounds of

the formula 415.00.

in Step C of Reaction Scheme 2, a compound of the formula 7.3b is
hydrolyzed via essentially the same procedure as described WO
95/10516, for formation of compounds of formula 405.00, to form a

10 compound of the formula 7.1b.

Compounds of the formula 7.1¢ can be prepated from a compound

of the 420.51 via the process shown in Reaction Scheme 3.
Reaction Scheme 3

Step A:

15




5 Al ternatively, a conpound of the formula 7.0a, 7.Qb or 7.0c

| S treated with a conpound of the formula RC(OL, where L is a

sul tabl e ['eavi ng group, via the procedure described in WO 95/ 10516
for 10 compounds of theformula 405. 00. Conpounds of the
formula 7.1a can be prepared froma conpound of the fornula 420.-50,
(i.e., a coppossndepf the fornula 420.00, of WO 95/ 10BCHUSHMIBIBI N A
and B are both H, no double bond is prese bet ween carbons 5 and 6,

or between carbon 11 and X, X is CH and“®Ye 15 N-alkyl group is a nethyl

%E%J 8)89 g/s 02222’” R %:58 A i FisaBiion ‘Scheme 3, a %gg(xr?@ 8Pthe formula 420.51
Reacti on Schene is reacted with: & streng base,such as an lithium diisopgopylamide or an
5. Step C alkliithium reagent (e.g., n-butyllithium), at -100° to -10°C, preferably at
-80° to -20°C, then treated with methy! iodide to form a compound of
5 {ormula 7.2c.
in Step B of Reaction Scheme 3, a compound of the formula 7.2¢ is
converted to 8 compound of the formula 7.3¢ via substantially the same
procedure as described in WO 95/10516 for formation of compounds of
the formula 415.00.
10 In Step C of Reaction Scheme 1, a compound of the formula 7.3c is
hydrolyzed via essentially the same procedure as described in WO
95/10516 for formation of compounds of formula 405.00, to form a
compound of the formula 7.1¢.

15 Compounds useful in this invention are exemplified by the following
preparative examples, which should not be construed to limit the scope of
the disclosure. Alternative mechanistic pathways and analogous
structures within the scope of the invention may be apparent to those
skilled in the art.

20

PREPARATIVE EXAMPLE 1
Using the compound of Preparative Example 3, Step C, and
following essentially the same procedure as described in Example 358,
Step A, of WO 85/10516, the compound:

Br = C1

N
H

was prepared. Mass Spec.: MH*+ = 407

25



In Step A of Reaction Schene 1, a conpound of the fornula 420.50. IS
reacted with a strong base, such as an lithiumdiisopropylam de or an 10
alkyllithiumreagent (e.g., n-butylTithiun), at -100[err] to -10[err]C,

preferably at -80[err] to -20[err]C, then treated with nethyl iodide
to: forma conpound of formula 7. 2a. “In Step B of Reaction
Schene 1, awospgmsed of the fornula 7.2a is convert ed PCOUSA3a1I0UNd

of the fornmula 7.3a via substantially the §ﬁ¢E 15 procedure as descri bed
in WD 95/1 0516 for formati on of conpounds the fornmula 415. 00.

In Step C of Reaction Scheme 1, a gmpRHAY gula 7.3a is

hydrol yzed via essentially the san Il bed in WO

WD 96/ 30362 CT/ US96/ 03313

-21- 95/ 10516 for formation o mul a 405.00, to forma
conpound of the fornula 7. 1a. = b of the fornula 7.1b can
be prepared froma conpound ) I.e., a conpound of the
formul a 420. 00, of WD 95110516, 5 where™NA and B are both H, no double
bond is present between carbons 5 and 6} a double bond is present

bet ween carbon 11 and X, X is C, and e N-al kyl group is a nethyl
group) via the process shown in Reaction gy Schene 2

Reacti on Schene 2 10 Step A [err]

R

5 COmbme 82.0 g (0.26 mole) of the product of Preparatwe Example
1, Step G, of WO 95/10516, and 1 L of toluene, then add 20.06 g (0.53
mole) of LiAlH4 and heat the reaction mixture at reflux overnight. Cool the
mixture to room temperature and add ~1 L of Et20, followed by dropwise

~ addition of saturated NazSO4 (aqueous) until a precipitate forms. Filter
10  and stir the filtrate over MgSOy4 for 30 minutes, then concentrate in vacuo
to give the product compound in 83% yield. Mass Spec.: MHt =313

Step B:
cl Q
X y
H CH

15 Combine 74 g {0.24 mol) of the Product from Step A and 95 g (6.84
equiv.) of HCO2H, then add 129 g of 7% formadehyde and heat the
mixture to ~80°C for 2 hours. Cool the mixture to room temperature and
basify with 25% NaOH (aqueous). Extract with EtOAc (3 X 1.3 L), dry the
extracts over Na2S04 and concentrate to a residue. Recystallize the




Step B: [err]

Step C [err]

In-Step A of Reaction Schene 2, a conmpound of the formula 420.51 i

S

reacted wth a strong base, such as an |ithiumdi T sopropylram de or an
al kyll'ithiumreagent (e.g., n-butyllithium, at -100[err] to -10[err]C,

préferably at ‘WD 96/ 30362

PCT/ US96/ 0393 96/30362 -22- - 80 t peTASNogNs3s, t hen
treated with a protic solvent, such as an_al cohol, preferably MeOH, to
forma compound of fornula 7.2b. “2%n Step B of Reaction Schene 2, a

conpound of the fornula 7,

5

10

15

20

25

2b i :
residue from iPrz% Iarsid Et20 to give the product compound. Mass Spec.:
MH+ = 326.

Stap C: |
C Cl
' N N NcHy
CH, '

¥

CH,

Combine 28 g of the Product of Step B and 800 mL of THF and cool
to -65°C. Add a solution of 41.2 mL (1.2 equiv.) of 2.5 M n-Buli in
hexanes, stir for 1 hour at -65°C, then warm to -30 ©C and stirred at that
tepmerature for 1 hour. Cool to -65°C and add 10.5 mL of CHsl, then
warm {o -10°C and quench with 1.5 mL of Et20 followed by 10 mL of
NH4OH (aqueous). Dry the organic phase over K2CO3 and concentrate
in vacuo to a residue. Dissolve the residue in CH2C!2, wash with H20,
dry over Na2S04 and concentrate in vacuo to give a residue.
Chromatograph (silica gel, 5% MeOH/EtOAc + NH4OH) to give 28 g of the

. product compound.

' (o] cl
N ' '
| v
CH;

CO,Et
Combine 26 g of the Product of Step C, toluene, and 33 mL (3
equiv.) of Et3N, then heat to 70°C. Slowly add 45 mL (6 equiv.) of
CICO2E! over a period of 45 min. Stir for 15 min. then pour the mixture
into ice and add 100 mL of 1 N NaOH (aqueous). Extract with EtOAc, dry
the extract and concentrate in vacuo to give 37 g of the product
compound. ’



converted to a conpound of the fornula 7.3b via substantially the sane 5
procedure as described in WD 95/10516 for formation of conpounds of t he
formul a 415. 00.

formula 7.3b is

descri bed WO

In Step C of Reaction Schemé 2, a conpound of the
hydrol yzed via essentially the sane procedure as
95/ 10516, for formation of conpounds of fornmula 405.00, to

forma 10 covpeaneds20of the formula 7. 1b. Conpounds pErmbssasisnul a
7.1c can be prepared froma conpound oizéhe 420.51 via the process
shown in Reaction Schenme 3. Reaction Schene 3

Step A: [err] M Step B: [err] Step C. [err]

WD 96/ 30362 - PCT/ US96/ 03313
-23-

10

15

20

Step A :
q OgN Cl
!|“ _
- COgEt

N
H

cl Cl
N - |
| CHg N CHy
Y
CO,Et :
Hydrolyze 3.5 g (8.8 mmol) of the Product of Step D, by
substantially the same procedure as described for Example 358, Step A,
to give 2.26 g (79% yield) of the product compound.
Mass Spec.: MH+ = 327

PREPARATIVE EXAMPLE 3

_ , _ CO,Et

Dissolve 8.66 g (28.6 mmol) of tetra-n-butylammonium nitrate in 50
mL of CH2Clz and add 5.99 g (28.57 mmol, 2.1 mL) of TFAA. Cool to 0°C
and add the mixture (via cannula) to a solution of 10.36 g (14.9 mmol) of
the product of Preparative Example 2, Step D in 150 mL of CH2Cl» at 0°C
then stir at 0°C for 3 hours. Allow the mixture to wamm to 25°C while
stirring overnight, then extract with 150 mL of saturated NaHCO3
(aqueous) and dry over MgSO4. Concentrate in vacuo to a residue and
chromatograph the residue (silica gel, 10% EtOc/hexane, then 20%
EtOAc/hexane) to give a 57% yield of the product compound.
Mass Spec.: MH* =442,



In Step A of Reaction Schene 3, a conmpound of the fornmula 420.51 S
reacted wth a strong base, such as an |ithiumdiisopropylam de or an
al kylilthiumreagent (e.g., n-butyllithium, at -100[err] to -10[err]|C,

preferably at 80 to -20[err]C, then treated with nethyl iodide to
fofma conmpound of 5 fornula 7. 2c. In Step B of Reaction
Schene 3, wossnpssand of the fornula 7.2c is conver t ePCE/US98/030Ipound
of the fornmula 7.3c via substantially the iama procedure as descri bed
in WO 95/10516 for formation of corrpoundS the fornmula 415.00. 10

In Step C of Regitiﬂn Schene 1, a conpound of the fornmula 7.3c is
hydr ol yzed vi a lally the sane procedure as described In WO
[)

95/ 10516 for formation g Nungds of fornul a 405 00
compound of the f OpNukef : & Co ] Nyt &
invention are exenplif ed of | ow ng XAl es,

scope of the invention may be dpparent to those qKi dIn the art.
20 PREPARATI VE EXAMPLE 1 N Using t he
conpound of Preparative Exanﬁ'l e 3, Step C, and fol Ifow ng essentially
t he sane procedure as descri COZEt n Exanpl e 358, St &}PBt of WO

95/ 10516 d. Mass Spec.: M

95/ 10516, the compoupds e 55 g (13.28 mmol) of the Frodult 6f Slep A and 200 The
- of 85% EtOH (aqueous), add 6.6 g (119 mmol) of Fe filings and 0.66 g
5 (5.98 mmol) of CaClp, and heat at reflux for 16 hours. Filter the hot mixture
through a bed of celite®, wash the celite® with 700 mL of hot EtOH.
Concentrate the filtrate in vacuo to give a 100% yield of the product
compound. Mass Spec.: MH* =414,

10 Step C:

HoN Ci Br cl

) | ¥
CO,Et CO4Et
Combine 6.5 g (15.7 mmol) of the Product of Step B and 63 mL of
48% HBr, cool the mixture to -5°C and slowly {dropwise) add 4.4 mL of Bra
bromine(4.4 mL). Stir the mixture at -5°C for 15 minutes and slowly add a
15 solution of 3.25 g (47.1 mmol) of NaNO2 in 30 mL of water. Stir for 45
minutes, then quench with 50% NaOH (aqueous) to pH ~10. Extract with
EtOAc (3 x 200 mL), dry the combined extracts over NaxSO4 and
concentrate in vacuo to give 6.32 g (81% yield) of the product compound.
Mass Spec.: MH+ = 479
20



WD 96/ 30362 PCT/ US96/ 03313

- 24- _ PREPARATI VE EXAMPLE 2 [err]

5 Conbine 82.0 g (0.26 nole) of the product of Preparative Exanple

1, Step G of WD 95/10516, and 1 L of toluene, then add 20.06 g (0.53

note) of LiAlH err] and heat the reaction m xture at reflux overnight. Cool
t he m weoi9esoBer room tenperature and add -1 L of Et[err|r@rAissshisazed by
dr opwi se addition of saturated Na[err] S err] (aqueous) until a
precipitate forns. Filter 10 and stir the®91trate over MgS err] for 30

m nutes, then concentrate in vacug LR, g product conpound in 83%

yield. Mass Spec.: MHerr] = 313 : 15
Conbine 74 g (0.24 nol) of the Produ t e A%?d 95 g (6.84
N
H
Step Al
Cl Cl
N I N
—————————
CH3 CH3
5 Dissolve 9.8 g (30.2 mmol) of the Product of Preparative Example 1,

Step E, of WO 95/10516, in THF under nitrogen, cool the mixture to -15°C,
then add 17.76 mL (30.3 mmol) of 2.5 M n-butyllithium in hexanes and stir
for 1.5 hours. Cool the reaction mixture to -70°C and add 2.45 mL (60
mmol) of MeOH and warm to room temperature overnight. Add 300 mL of
10 (Et20) and extract with water (3 x 100 mL). Dry the extracts, concentrate in
vacuo to a residue and chromatograph the residue (silica gel, 5%
EtaN/EtOAC) to give 6.59 g (68% yield) of the product compound.

Step B: '
' Cl Cl
N N
—_—————
15 CHj

CO,Et
Treat 3 g (9.23 mmol) of the Product of Step A with 10 mL of
CICO2Et and 10 mL of Et3N via substantially the same procedure as
described in Preparative Example 2, Step D, to give 2.2 g (64% yield) of
the product compound. Mass Spec.: MH* = 383
20



equiv.) of HCJerr]H then add 129 g of 7% fornmadehyde and heat the
m xture to -80[err]C for 2 hours. Cool the mxture to roomtenperature and

pasi Ty W th 25% NaOH (aqueous). Extract wwih ETOAc (3 X I.3 L), dry the
extracts over Na[err] SO err] and concentrate to a residue. Recystallize the
WO 96/ 30362 PCT/ US96/ 03313

- 25- wéodsse fromiPrlerr]O and Et[err] O to give thePOT/wSE03313
conmpound.. Mass Spec. : MH err] = 326. Step C Jerr] 5
Conbi ne 28 g of the Product of Step B and286€0 nmL of THF and cool to
-65[err]C. Add a solution of 41.2 nL (1.2 equiv.) of 2.5 Mn-BuLi in :
hexanes, stir f&epChour at -65[err]C, then warmto -30 [err]C and stirred
at that tepnerature d _add 10.5 nmL of

1 hour. Cool to -65[err] A
CH err]l, then 10 : FeEN LLernd quench At LN ~El[err] O
- followed by 10 nl of § Aﬁo (aqueous). KBy e o#o c phase over
Kl'err]CJerr] and cor " in vacuo to a™rnsi dpie. ¥ssol ve the
residue in CHerr]dJ[err], & over Na[err] SO err]
and concentrate in vacuo 0 Qy ve a residue. bgr aph (silica gel,
5% MeOH Et CAc + NH[err] O tgl give 26 g of the 15 t conmpound.

Step D: [err]

CO.EL
Treat the Product of Step B via substantially the same procedure as
described in Preparative Example 1, Step F, of WO 85/10516, to give the
5 product compound. Mass Spec.: MH* =310

PREPARATIVE EXAMPLE 4A
Step A:
Using the Product of Preparative Exampie 1, Step E, of WO
10 95/10516, and following substantially the same procedure as described in
Preparative Example 4, Step A, except that methy! iodide is used in place
of MeOH, the compound:

I
CHy

was prepared. Mass Spec.: MH+ = 338
15 :
StepB:
Using the compound of Preparative Example 4A, Step A, and
following substantially the same procedure as described in Preparative
Example 4, Step B, the compound:



Conbi ne 26 g of the Product of Step C. toluene, and 33 nL (3 20 equiv.) of
Et3N, then heat to 70[err]C. Slowy add 45 nL (6 equiv.) of

CdCJerr]Et over a period of 45 mn. Stir fof" 15 mn. then pour the m xture
into ice and add 100 nL of 1 N NaOH (aqueous). Extract with Et OAc, dry

the extract and concentrate in vacuo to give 37 g of the product

conpound. 25wo 930362 VWO 96/ 30362 PCT/US96/03313

PCM US96/ 03313 -26- Step E: [err]

Hydrolyze 3.5 g (8.8 mol ) of the Product o80st ep D, by substantially
t he sane procedure as described for Exanple 358 St ep A to give 2.26 ¢

(79% vyield) of the product conpound. ec M—|[ err] = 327
PREPARATI VE EXAMPLE 3 ~ Step A
CO,Et

was prepared. Mass Spec.: MH+ = 397

Step C:
5 Using the compound of Preparative Example 4A, Step B, and
following substantially the same procedure as described in Preparative

Example 4, Step C, the compound:

o

was prepared. Mass Spec.: MH+ = 325
10
EXAMPLE 1
Using 4-pyridy! acetic acid N-oxide and the compound of
Preparative Example 2, the compound:

Cl
N CH,
(o]
JN\/O X

- 15 was prepared via substantially the same procedure as described in _
Example 227 of WO 95/10516Mass Spec: MH+ = 462.



[err] 1 Di ssolve 8.66 g (28.6 nmmol) of

tetra-n-butylammoniumnitrate in 50 nL of CHerr]J]OJerr] and add 5.99 ¢
(28.57 mol, 2.1 nl) of TFAA "Cool to O[err][C and add the m xture (via
cannula) to a solution of 10.36 g (14.9 mmol) of t he product of

Preparative Exanple 2, Step Din 150 nL of CHerr]C[err] at O[err]C, 15
then stir swioddheswte] C for 3 hours. Allow the m xture to warRCT/USIBABr | C

whi |l e stirring overnight, then extract with 150 nL of saturated

NaHCJ err ] (aqueous) and dry over MgBYerr]. Concentrate in vacuo to a
resi due and chromat ograph the residue (silica gel, 10% Et Cc/ hexane,
then 20% Et QAc/ hexane) to give a mof t he product conpound. 20

Mass Spec.: MHerr] = 442.
PCT/ US96/ 03313 Step B: [err]
Combine 5.9 g (13.29 mmol) of the \°r og ¢ Stfep A and 400 ni

The product of Preparative Example 2 was reacted with 4-
pyridylacetic acid via substantially the same procedure as described for
5 Example 180, of WO 95/10516, to give the product compound. Mass
Spec.: MH+ = 446
Using the appropriate carboxylic acid and the starting compound
indicated, the compounds in Table 1 were prepared via substantially the
same procedure as described for Example 2:

10
. TABLE 1
~ Starting : Product Compound . Analytical
' COmgound : Data
Br Cl
Preparative N ch Mass Spec.:
Example 1 s MH+ = 526
N N
|
Example 2-A

Preparative Mass Spec.:
Example 1 MH*+ = 542
J‘\/O -

Example 2-B




of 85% Et OH (aqueous), add 6.6 g (119 mmol) of Fe filings and 0.66 ¢ 5
(5:98 Mol ) of CaCl[err], and heat at reflux for 16 hours. Filter the hot

m xture through a bed of celite[err], wash the celite[err] with 700 nL
of hot EtCH. Concentrate the filtrate in vacuo to give a 100%yield of
t he product conpound. Mass Spec.: MHerr] = 414. 10 Step C J[err]

Combi ne 6. 5w 96dbss¥ nmol ) of the Pr oduct of St ep- B and 63 nkcTrise6n331348%
HBr, cool the mxture to -5[err]C and slovval (dropwi se) add 4.4 nlL of Br2
brorri ne(4.4 n.). Stir the mxture at -5[€r qlt:for 15 mnutes and slowy add
a 15 solution of 3259(471mm m. of water. Stir for

45 m nut es, Ad d OB e M QALY + o oH 10 Extract
wth . Et OAc
concentrate in yachia Jo0. o4
Mass Spec. : i e 9906
PCT/ US96/ 03313 - 283-
PREPARATI VE EXAVPLE 4 [err] Br Cl
Preparative N ch Mass Spec.:
Example 1 3 0 MH*+ = 542
N
L
o)
Example 2-C
. c m.p. = 67°-
Preparative N : 69°C
- Example 4
N Mass Spec.:
w MH+ = 430
o)
Example 2-D
cl m.p. = 77°-
Preparative N R 78°C
Exampie 4A 3
' Mass Spec.:
J\/(j e
o -
Example 2-E
Ci m.p. = 78°-
Preparative N ot 79°C
Example 4A 3
Mass Spec.:
J\/O MH* = 444
O
Example 2-F




Step A: [err] 5 Di ssolve 9.8 g (30.2 mol ) of the Product of

Preparative Exanple 1, Step E, of WD 95/10516, in THF under nitrogen,
cool The mXture to -1Ib[err]C, then add 17.76 nL (30.3 mml) of 2.5 M
n-butyllithiumin hexanes and stir for 1.5 hours. Cool the reaction

m Xture to -70[err]C and add 2.45 nL (60 mml ) of MeCH and warmto
room.t enperngpYgsozgy/er ni ght. Add 300 nL. of 10 (Et20 and erCraissemssin wat er
(3 x 100 nL Dry the extracts, concentratéasln vacuo to a residue and
chr omat ograph the residue (silica gel, 5% Et3N/ Et OAc) to give 6.59 ¢

(68%yield) of the product corrpoun. 15

Treat 3 g (9. 23pRae
Clcqerr]Et and as
described in Prkg of
t he product co
Br Cl
Preparative N oy : m.p. = 108.8°-
Example 1 | 3 109.7°C
Mass Spec.:
N MH*+ = 465.4
o)\/OH
Example 2-K
, Br c m.p. = 164.8°-
Preparative N 165.2°C
CHg .
Example 1 " Mass Spec.:
Fris MH* = 546
N..
JN\/[)
o)
Example 2-N
- Br a m.p. = 124.2°
Preparative 125°C
Example 1 | Mass Spec.:
)\/O o
Example 2-P
EXAMPLE 3
Step A: |
5 The compound of Preparative Example 1 (0.96g) was dissolved in

20 mL of DMF by stirring at room temperature. The reaction mixture was
then cooled to about 0°C, and then 4-methylmorpholine (5.0 eq), DEC (2.0
eq), HOBT (2.0 eq) and HOCH2COOH (1.5 eq) were added to the reaction
mixture. The reaction mixture was kept at room temperature overnight.

10 The DMF was removed from the mixture and the resulting mixture was



WO 96/ 30362 : PCT/ US96/ 03313

- 29- Step C [err] Treat the Product of Step B via
substantially the same procedure as described in Preparative Exanple
1, Step F, of WD 95/10516, to give the 5 product compound. Mass Spec.:
MHerr] = 310 PREPARATI VE EXAMPLE 4A Step A

Usi ng the Prqisisesth Preparative Exanple 1, Step E, of WO 10pcHbssk@s®s, and
foll owi ng substantially the sane procedure as described in Preparative
Exanpl e 4, Step A, except that methyl iodi d84i*s used in place of MeOH,

t he conpound: [er(rJ_ . was prepared. Mass Spec.: MdAerr] = 339 15
Usi ng t he conpoundiried ipvegue atTha:-crude ra wassdhen extragted with CHeGl3 ohz@g
subst'anti al 'y the safirated NGHOOS 10% NaHOO R @Md trird. cTIRg diganic layer wasanp! e
4, Step B, the COW?QH'I% MgSOy, filtered and concentrated. The resuiting material was
purified using flash column chromatography (~ 125 mL of normal phase

5 sllica gel, 2%MeOH/NH3-CH2Clp) to give

Br Cl

N CH,

N
OJ\/OH
(m.p. = 108.8 - 109.7°C). Mass Spec.: MH* = 465
Step B:
The Product of Step A (~ 1.0g, 2.2mmol) was dissolved in
10 7.0 mL of SOCiz and stirred at room temperature overnight. The excess
SOCIi» was removed, and ~ 50 mL of CH2Cl2 was added and the resulting
solution was concentrated to dryness (3X). Mass Spec.: MH+ = 483
Step C: ' '
The chloride Product of Step B (~ 0.40g) was dissolved in 28.4 mL
15 of CH2Clz under nitrogen. Thiomorpholine (0.5 mL) was added at room
temperature. When tic indicated the reaction was coniplete, ~ 250 mL of
CH2Cl2 was added to the reaction mixture, and the resulting mixture was
extracted with water (~ 200 mL) and brine. The organic layer was dried
over MgSO4 and then the solvent was removed in vacuo. The resulting
20 material was purified by flash column chromatography (~ 100 mL normal
phase silica ge!, 2%MeOH/NH3-CH2Cl») to give

Br Cl

N CHj

Mass Spec.: MH* = 550, m.p. = 102.5°-102.9°C



WO 96/ 30362 PCT/ US96/ 03313

-30- _[err] was prepa'red. Mass Spec.: MHerr] = 397 Step C

5 Usi ng the conpound of Preparative Exanple 4A, Step B, and
foll ow ng substantially the sane procedure as described in Preparative

Exanpl e 4, Step C, the conpound: [err] H
was prepar ewtoobbass2 Spec. : MHerr] = 325 10 PCT/US96/03315XAMPLE
1 Usi ng 4-pyridyl

acetic acid N oxide and the conpound of

Preparative Exanple 2, the conpound: [errP5'

ASSAYS
: FPT ICsp (inhibition of farnesyl protein transferase in vitro enzyme
assay), GGPT ICsp (inhibition of geranyigerany! protein transterase in vitro

enzyme assay), COS Call ICso (Cell-Based Assay) and Cell Mat Assay

5 are determined by the assay procedures described in WO 95/10516.
JABLE2
EPT INHIBITION
EXAMPLE | FPT 1ICs0 (uM)] EXAMPLE | FPT ICso (UM
0.01-10
2 0.01-10 2-D 0.01-10
2-A - 0.01-10 2-E 31%@4.5uM
2-B 0.01-10 2-F 0.01-10
10 - |
- JABLE 3
COMPARISON OF FPT INHIBITION AND GGPT INHIBITION
EXAMPLE 1 ENZYME INHIBITION | ENZYME INHIBITION
FPT ICsp uM GGPT ICso uM
2-A 0.01-10 47%@ 35uM
2-B 0.01-10 21%@ 35uM
15 JABLE4
ACTIVITY INCOS CELL
Example Inhibition of Ras Example Inhibition of Ras
Processing Processing

IC

2-D

0.01-10




15 was prepared via substantially the same procedure as described in
WD 96/ 30362

Exanpl e 227 of WO 95/ 10516Mass Spec:

PCT/ US96/ 03313

EXAMPLE 2 [err]
reacted with 4-
procedur e awdegmssed for -

MH err]

The product of Preparative Exanple 2 was

= 462.
-31-

pyridyl acetic acid via substantially the sane
of WO 95/ 10516, ptorugsemsine

product conmpound. Mass

procedure as described for
Pr oduct Conpound

Spec.: M err] 446 Usi ng the
appropriate carboxylic acid and the start |-r3§-corrpound i ndi cated, the
conpounds in Table 1 were prepared via substantially the samne

TABLE 1 Starting

Dat a

5 Exarrpl e 180,

Exarrpl e 2. 10

Example | . Tumor Normal }| Example Tumor Normal
[ M)t M IC M)t IC M
2-A 1.6 18 2-N 8 8
2-B 10 >25 2-p 6.25 6.25
2-D 10 >50 3 >25 >25
§ RBESULTS:
1. Enzymology:

10

15

20

25

30

The data demonstrate that the compounds of the invention are
inhibitors of Ras-CVLS farnesylation by partially purified rat brain famesyl
protein transferase (FPT). The data also show that thers are compounds
of the invention which can be considered as potent (ICs0 <10 uM)
inhibitors of Ras-CVLS farnesylation by pantially purified rat brain FPT.

The data also demonstrate that compounds of the invention are
poorer inhibitors of geranyigeranyl protein transferase (GGPT) assayed
using Ras-CVLL as isoprenoid acceptor. This selectivity is important for
the therapeutic potential of the compounds used in the methods of this
invention, and increases the potential that the compounds will have
selective growth inhibitory properties against Ras-transformed cells.

2.  Cell-Based: COS Cell Assay

Western blot analysis of the Ras protein expressed in Ras-
transfected COS cells following treatment with compounds of the invention
indicated that the compounds inhibit Ras-CVLS processing, causing
accumulation of unprocessed Ras. Microscopic and photographic
examination of the Ras-transfected COS cells following treatment with the
compounds indicated that the compounds also blocked phenotypic
changes induced by expression of oncogenic Ras. Cells expressing
oncogenicRas-CVLS or Ras-CVLL overgrew the monolayer and formed
dense foci of cells.

These results provide evidence for specific inhibition of famesy!
protein transferase, but not geranyligeranyl transferase |, by compounds of
this invention in intact cells and indicate their potential to block cellular
transformation by activated Ras oncogenes.



Preparative [err] Mass Spec.: Exanple 1

MH-err] = 526 Exanpl e 2-A Preparative

[err] Mass Spec. : ExXanpl e T

M err] = 542 : _ Exanpl e 2-B WO
96/°30362 : PCT/ US96/ 03313

- 32- WO 96/30362 TABLE 1 - CONTI NUED Starting PCI/USEMH33Ey oduct
Conpound Anal yti cal - Conmpound

Dat a Preparative [err] -37- Mass Spec. :
Exanple 1 MH err] = 542

3.  Cel-Based: Cell Mat Assay :

Compounds of the invention also inhibited the growth of Ras-
transformed tumor cells in the Mat assay without displaying cytotoxic
activity against the normal monolayer.

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

10 powders and tablets may be comprised of from about 5 to about 70
percent active ingredient. Suitable solid carriers are known in the art, e.9.
magnesium carbonate, magnesium stearate, talc, sugar, lactose. Tablets,
powders, cachets and capsules can be used as solid dosage forms
suitable for oral administration.

15 For preparing suppositories, a low melting wax such as a mixture of
fatty acid glycerides or cocoa butter is first melted, and the active
ingredient is dispersed homogeneously therein as by stirring. The molten
homogeneous mixture is then poured into convenient sized molds,
aliowed to cool and thereby solidify.

20 Liquid form preparations include solutions, suspensions and
emulsions. As an example may be mentioned water or water-propylene
glycol solutions for parenteral injection.

Liquid form: preparations may also include solutions for intranasal
administration.

25 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 which are intended to be
converted, shortly before use, to liquid form preparations for either oral or

30 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

35 patch of the matrix or reservoir type as are conventional in the art for this
purpose.

Preferably the compound is administered orally.



Exanmple 2-C mp. = 67- 69[err]C

Preparative [err] Exanpl e 4 Mass
Spec. : MH err] = 430 Exanpl e
2-D mp. = 77[err]- 78[err]C Preparative
[err] Exanpl e 4A ' Mass Spec.:

M err] = 44509630362 Exampl e 2-E PCT/US96/03313

mp. = 78- Preparative [err] : 79C
Exanpl e 4A -88-  \mss Spec. :

I\pﬂé[Tf US]% / 0;‘;“1‘3 Pra?exrgmg'l. ﬁwezpl':amaceuﬂcal p\pgpgr%ggi’g I2n unit dosage form.

TABLE 1 - CONTI Nuasuch 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.

5 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.

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

10 Determination of the proper dosage for a particular situation is within the
skill of the art. Generally, treatment is initiated with smaller dosages which
are less than the optimum dose of the compound. Thereatter, the dosage
is increased by small increments until the optimum effect under the
circumstances is reached. For convenience, the total daily dosage may

15 Dbe divided and administered in portions during the day if desired.

The amount and frequency of administration of the compounds of
the invention and the pharmaceutically acceptable salts thereot will be
regulated according to the judgment of the attending clinician considering
such factors as age, condition and size-of the patient as well as severity of

20 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.

25 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.



Starting ﬁ’ E t Conpound Anal yti cal __Conpound
Dat a [err | THIMINEET HAS BEER
ta | IIIIIHHIHHIH Wi | TN S B
109. 7C : - - 4
MH err] = 465.4 Exanpl e 2-K

164. 8[ err] - wWO96/30362 Preparative [err] PCT/US96/03313

165. 2[err] C Exanmple 1 : Mass
Spec. : -40- MAerr] =
546 . Exampl e 2-N

mp. = 124.2 ﬂﬂmﬁ [err]

125C Exampl e 1 Mass Spec. :

MH err] = 546 as gl e

EXAMPLE 3 5 1'i'he A Ounlg‘d ?f 'Beg%'gl!%'? qogzx i d?f?{)&) '96g) was

di ssol ved in 2 OR{ Q) N % q@slrrlng at o-- . The
reaction m xture wa " Bgto abouy ¢ "4 hen

4- et hyl nor phol i ne J. §§ JTRand

~HOCH err] COOH (1.5 eqj 3d€#Hd to t he reactlo "ture. The

reaction m xture V\B.S ke
\k
° R (7.08) ° (7.0b)

"X 3
R’%-\ <L gs
N CH,

RS 2R

L >

S T

or a phamaceutically acceptable salt or solvate thereof, wherein:
each R1 and each R? is independently selected from H, halo, -CFa,
-OR19, -COR19, -SR10, -S(O}R11 (wherein t is 0, 1 or 2), -SCN, -N(R10),,
10 -NO2, -OC(O)R10, -CO2R19, -OCO2R11, -CN, -NHC(O)R10, -NHSO2R10,
-CONHR?10, -CONHCH2CH20H, -NR19COOR11, -SR11C(0)OR 11,

O
. H.
K I oo,
H

-SR1IN(R75); (wherein each R75 is independently selected from H and
-C(O)OR11), benzotriazol-1-yloxy, tetrazol-S-yithio, or substituted tetrazol-
15  5-yithio, alkynyl, alkenyl or alkyl, said alky! or alkenyl group optionally
being substituted with halo, -OR10 or -CO,R10:
R2 and R# are the same or different and each independently
represents H, any of the substituents of R and R2, or R3 and R4 taken
together represent a saturated or unsaturated Cs-C7 fused ring to the

20 benzene ring; T
.- This Sheet
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_PCT/ US96/ 03313
486t ed, vm‘t.r‘l‘.:”_“,__‘"

-34- JJ“EI':M'"'"MI'IM‘HUO The crude mi xture was then déxt
CH err] saturated NaHCO err], I(

brine. The or gam T Iayer was dried over MgSd err], i CERd
concentrated. The resulting material was purified using flash col um
chr omat ogr awioweBe3ed 25 nL of nornmal phase 5 silica gel, PCIUs96/03313
290eOH NH[ err] - CH[err]CI[err]) to glve[err] (mp. =108.8 -
109. 7[err]C). Mass Spec.: Mdierr] = 465 =41= Step B: The

Product of Step A (- 1,0 2. 2rrrm|) was dissolved in 10 7.0 nL of
SoCl [err] and sti rrecﬁsaln%s RS andReach independanily Japresants KuGhgs -CORTO,

SoC [err] was reugmla r&wﬂ@n&a@ioﬂiﬁmw]ﬁwsmﬂstmdm%mﬁd the
1

resul ting L 'sgg)lgﬁ Nﬁ*gﬁ%ﬁ*‘e?ﬂ@% Xﬁﬁsge @édm St' ep B

?/F Eaﬂ ]r ! 0:438? CQ2R1P, BPQR10 orane o RRSCR? and RS mbe@gan
.TEId ?rcrg{ 220{ Ih ger (iR- o‘émﬁudt . amwm astdefinéd below to iaymm %ﬁy ded o
the reaction m j?ﬁ ‘8%6’%@%@@'}%‘?%%@;% lowe ﬁ%g W th

water (- 200 rrL)amhgrBFusueombNdovl@eﬁ to reppeseni =0 or#Sand/or R7 isver MySO4

and then the solaspbingdwith ena)mq-ép f&0r =e resulting 20 material was
purified by flash col ?&e% ¥ ’%?954' ]IOO nmL nor mal phase
silica gel, Z%kO#NIﬂngP QWEW BYVe [err]

10 1 represents alky! or aryl;

R represents R40, R42, R44, or R54, as defined below;
R40 represents H, aryl, alkyl, cycloalkyl, alkenyl, alkynyl or -D
wherein -D represents

15 wherein R3 and R4 are as praviously defined and W is O, S or NR10
wherein R10 is as defined above; said R40 cycloalkyl, alkenyl and alkynyl
groups being optionally substituted with from 1-3 groups selected from
halo, -CON(R19)p, aryl, -CO2R19, -OR12, -SR12, -N(R10),,
-N(R10)CO2R11, -COR12, -NO5 or D, wherein -D, R19and R11 are as

20 defined above and R12 represents R19, -(CH2)mOR10 or -(CH2)qCO2R10
wherein R10 is as previously defined, m is 1 to 4 and q is O to 4; said
alkenyl and alkynyl R40 groups not containing -OH, -SH or
-N(R19)2 on a carbon containing a double or triple bond respectively; or

R40 represents phenyl substituted with a group selected from

25 -SO2NH2, -NHSO2CH3, -SOa2NHCH3, -SO2CH3, -SOCH3, -SCHa, or
-NHSO2CF3, preferably, said group is located in the para position of the
phenyl ring; or

R40 represents a group selected from

\

Thxs .S
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= 550, mp. =102.5[err]-102.9[err]C WO
s S MM "7 o oo o PR
- 35- FPT ' err] (inhibition of} t'ar 1 p&?t 2
transfer ase in vi tro enzyrre assay), GGPT I err] (Lnhi bu"‘i~ forabe
geranyl geranyl protein transferase in vitro enzynme assay), COS Cell

I err] (Cewodtaemd Assay) and Cell Mat Assay 5 are deterpcrresbehysibhe
assay procedures described in WO 95/ 10516.

TABLE2 FPT 42%HI BI TI ON EXAMPLE  FPT
ICso ([err]M EXAMPLE FPT 1Cferr] ([err]M 1

0.01- 10 2- 0. 01- 10 2 0.01- 10
2-D . 0. 03519, 2- A 0.01-10 | 2-E
31%@. 5[err] M b 5] B\G, CH4 0. ~ -
0.01-10 10 x T 3 N ) cowar son
OF FPT | NHIBI TI CN AND GGDHP INHBITOR MPLE ,  ENZYME

I NHIBI TION  ENZYME | NHI BI TI ON FPT I ([err]
[err] GGEPT ICerr] [err]M. 2- ' . 0.01-10
479%@ 35[ err] M 28 0.02Ho 21%@

35[err]M 15

A
SN m TABLE '
ACTIVITY IN COs CRLL OH
' Anoph N’ sN N CH3

10 wherein R20, R21 and R46 are each indepandently selected from the
group consisting of:
(1) H
(@) -{CH2)qSC(O)CHs whereingis 110 3;
(8) -(CH2)qOSO2CH3 wherein g is 1 to 3;
15 (4) -OH |
(5) -CS(CH2)w(substituted phenyl) wherein w is 1 to 3 and the
substitutents on said substituted pheny! group are the same substitutents
as described below for said substitutad phenyl;
(6) -NH2z
20 (7) -NHCBZ;
(8) -NHC(O)OR22 wherein R22 is an alkyl group having from 1 to
5 carbon atoms, or R22 represents phenyl substituted with 1 to 3 alkyl
groups; i
(9 alky}

\K

i



t|on of Ras Exampl e I nhibition of Ras

Pr oces I”m””m Processi ng _
rgerr] ercr | C[ er rT( [err]M TH2-Fic:: Hwo BLEN
0.01- 10 2-B Ri:PLn‘.Ct:lﬁ)l 10
2-P 0. 01 10 2 D 10- 100 3
0.01-10 wo 9630882 96/ 30362 PCT/US96/03313
PCT/ US96/ 03313 ' - 36-
TABLE 5 | NHI BI TI ON OF TUMER CELL GROWTH - MAT ASSAY
Exanpl e Tunor Qr\"rg Turmr Nor mal
IZCiO( [err] 2/96 I C5()‘(Q)err]'p(g;2)lkphen¥| Wh;f ¢ kisd o8y 1 cso([err] M

: - (11) i
g: [B) ' 18 , (12) sué%lituted phenyl’-gﬁeraln the s gtﬁuents are sefbc?e':d from
RESULTS: the group eonsisting9f:Halgy NO2, -OH, -OCHS, 'Nﬁae%a-tzﬂ'gﬁnéz-r ate
that the compougikyl, <O(CHLhenyhwhareintis from 1 to Bhidnd-E{CHz)sabstitaiads
farnesylation b t brain farnesyl protein
transferase (Flﬁa&%h@%tﬁaﬂgﬁggﬁ gg% that there are conmpounds 10 of the

i nventi on which céBhe O6RPBINYEred as potent (I Cferr] <10 [err]M
i nhi bitors of Ras 3L S isabstitaiddnapmhylywherdin the substitudnts dire as defined FPT.

The data al so B@@Mg unds of the |nvent|on are poorer
i nhi bitors of g }2’ e| ransf eras usi ng
Ras- CVLL ‘astQ sopr W9 d &¢igapd polycysl !@P@%’%PO %wo'?fodtﬁ CRIRON 15 ¢ he
t herapeutic potguirigal of the corrpounds used in the met hods of this

i nvention, and in as ds will have

sel ective growh Kf‘lﬁ ?X&@gwﬂt@ﬁﬁ#% %(?%@ ransformed cells. :
2. Cel | - Based: (tﬁS CélﬂllefAé sy Western bl ot anal ysis of the
Ras protein expregsgd i ;. transfected COS cells follow ng

ydeskyalldy
Egrerglggﬁ gts Yﬁ“hblcf %ngsﬂ@; tﬁ:gb? é@’o?gbt gﬁ‘bstltuted PyHyFRLSHdé Wherdif Ghe
substituents are selected from ‘methyipyridyl, morpholinyl, imidazolyl,
1-piperidinyl, 1-(4-methylipiperazinyl), -S(OxR'1, or any of the
substituents given above for said substituted phenyl, and said
substitutents are bound to a ring carbon by replacement of the hydrogen

20 bound to said carbon;
(21) (22)

S0 40 Ak,

(23) -NHC(O)-(CHz)g-phenyI or -NH(O)-(CHz)k-substutued phenyl,
wherein said k is as defined above;
25 (24) piperidine Ring V:

D

wherein R50 represents H, alkyl, alkylcarbonyl, alkyloxycarbonyl,
haloalky!, or -C{O)NH(R10) wherein R10 is H or alkyl;
(25) -NHC(O)CH2CgHs or -NHC(O)CHz-substituted-CgHs;
30 (26) -NHC(O)OCegHs: R —
@7) (28) (29) eet Has Been Replaced

i




accunul atom of unprocessed Ras. M croscopi c and phot ogr aphic

exam nati g nsfectedCOSceIIsfoIIovmngt irm""‘t' Wi, T ‘t}_:li-
conpounds}i!gblgrmmmiﬂ[mhe corrpounds al so bl ocked pheroﬁpl c,,:2 ,E(Shg

i nduced b £SIoN Of *oncogeni ¢ Ras. Cells expressin

oncogeni cRas- CVLS or Ras-CVLL overgrew t he nonol ayer and for ned dense
foci of cel lwo96/30362 These results provide evidence f@CTABS#IBIT

i nhibition of farnsyl protein transferase, but not geranyl geranyl
transferase |, by conpounds of 30 this imtention in intact cells and
indicate their potential to block cellular transformati on by
activated Ras oncogenes. WO 96/ 30]362

PCT/ US96/ 03313 -37-

3. Cel | - Band: Ce Compounds of the invention al so
i nhi bited the growt tran d tunor cells in the Mat assay -
wi t hout di spl ayi ng actijyi tyJagai nst the normal nonol ayer.

5 For i pgeut{calgconpositions fromthe conpounds

described by this i phar nNCeugi cal |y acceptable carriers
can be either solid ar Irﬁa Sol i d f gr m preparations include powders,
tabl ets, dispersi bK@o)gra )‘h 80 m&@s and suppositories. The-10

powders and tablets nay be conpri sed of fro t 5 to about 70

percent active ingredient. Suitabl e=msg ri e are known in the art,
e.g. magnesi um car bonat e, nmagnesi ubh st e, talc, sugar, |actose.
Tabl et s, powders, cachets and capsQ es can be, used as solid dosage
forns Sui tab f or f ) For preparing
supposi-tori es, k@)msl tﬁ‘m@sum xt ure of fatty acid

gl ycerides ob coco@ﬂiutte@ s's first melted, and the active i ngr edi.ent

i s dispersed hompg¢agjousl@N; herein as by stirring. The nolten

Al lowed Lo cool ar ‘Mﬁeﬁ BRI BRI G908 3 B8 Rilngl 57 o' or epar at i ons

i ncl ude sol utions, nsi ons/an\ £mNsiops. As aff exanpl e nmay be
menti oned water oT te -prop¥l eng® =Ngl y@TRS0| utT'UMﬂcﬂarenteral
i nj ection. , or : and
(35) a pupendmyl group of the formula
HoN

-

wherein R85 is H, alkyl, or alkyl substituted by -OH or -SCHs3; or

R20 and R21 taken together form a =O group and the remaining
R46 s as defined above; or

two of R20, R21 and R46 taken together form piperidine Ring V

N
V N=RS
- W |

wherein RS0 is as defined above;
with the proviso that R46, R20 and R2! are selected such that the
- carbon atom to which they are bound does not contain more than one
heteroatom;
20 R#44 represents

10

wherein R25 represents heteroaryl or aryl; and R48 represents H or alkyl;

heet Has Been Replaced -
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\
Li qui d _form preparations may al so include solutions for intranasal

admi njj Imm'ﬂ&m Aer osol preparations suitabl TR AT; ,nd[ qtronhpy
inclu Mﬁ””m and solids in powder form which”iay he' i SN

conbl nati on W th * pharmaceutically acceptable carri emE "suéﬁDas an

I nért conpressed gas. Al so included are solid form preparations

which are wosisiss: t o be converted, shortly before uBRET/USSS/0B31quUi d

form preparations for either oral or 30 arenteral adm nistration. Such

liquid forms include sol utions, : susgensions and emul si ons.

The conmpounds of th nvention nma del r abl rgpspermal ly.

The transder mal ”3%5'.4 ’PPWQ"%&F &g&)ﬂa? H@‘eqr%? ﬁl'%s °§r¥E° form 'a?ﬁ'o&'ﬁons,

aerosol s and/or(iuﬁem(iv) ons and can be included in a transdernal 35 patch of

the matrix or reservghss type as conven in the_ag for this

pur pose. erabl y%er.;corrpouh\?g;1 adm ni sﬁs& oral ly.

WO 96/ 30362 \NO

£
PCT/ US96/ 03313 —
Preferably, the pharn%éfﬁ{cal pr'}{ tlon |'74 uni@r dos/gé\{orm

In such form the prgperat |snssubd|nweﬁ58ntomﬂt dqg”®s copedi ni ng
appropriate quantiti es L the acti X@ corrponenm) e. an efgggctive anmount
to achi eve the deSired purpdse. The guant |(ty of active

compound in a lwhérellhdaﬁs ﬂ“plnﬁ)asﬁhmthmsgmeordiﬁerMMQm isor adj usted
from about 8 st M, s I0FY JOAT, CORABAIG | 1D, (o
329 Rt

300 d t t ual
. accta ?e@a' 3%5@{ HH%%! e -coaRte, oraBHE PO |

dosage enpl oyed
patient and t heOGORH,takyhfarylh alkenybor alkynyhevhich alkybmay be substifitecr ni nat i on

of the proper qgfif imr,sgupaf INEIORS a3 %?éhaaﬁbrtyﬁ'ﬁg#a% gtrlﬁé(]ﬁuted with Skill

of the art. Generﬂ %/ L{eatment is |n| osages whi ch
are |ess than tOB 0Bt $RIMYose of the conpound. Thereafter, the dosage

is Increas4@ by swalR“lmprasaatstm Nroxite heterogyclicrgrous ofcthe farmisla (id)e

ci rcunst ances i( Wﬁ?’d@v or conveni ence, the total daily dosage may 15
be divided and ‘adh'ni'stered In portigns during the day if des,lred

The amount and frequenwvadm' ni‘st i on of(t corrpoundls/

i —f _f
“\EJ ! | . "’ KE/ or . v
(ia) (iia) (ilia) : (iva)

wherein Y represents N+-O- and E represents N; or |
R54 represents an alkyl group substituted with one of said N-oxide
15 heterocyclic groups (i), (ii), (iif), (iv), (ia), (iia), (iiia) or (iva).

2. A compound of Claim 1wherein R5, R6, R7 and R8 are all H,
and R is a group of the formula

Rzo

! 48 Ist
GRS
R21 or R48

20 wherein R20, R2!, R25, R46 and R48 are as defined in claim 1.

3.  Acompound of Claim 2 wherein: R1 and R2 are
independently H, alkyl, alkenyl, halo, -NHC(O)R10 or -NHSO2R19; R3 and
R4 are independently H or halo; and R is a group of the formula

—_—
This Sheet Has Been R
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the i nventlo tical |y acceptable salts thereof will be
regul ated ac ﬂﬂm miw j gnent _of the attending cli ﬁkar}.p—gn&degg;m
such factors L and size of the patient ag _as. Sevprity
of” the synptons being treated. A typical recomended_das g
or al adm nistration of from 10 ng to 2000 ny/day preferably 10 to 1000

ng/ day, in two9m036»ur di vi ded doses to bl ock tunor growth. HCEAUSI6N03313
conpounds are non-toxi c when adm ni stered %thi n this dosage range. 25
The foll owi ng are exanpl es of pharnaceuti T3P “dosage forns which

contain a conpound of the invention. The scope of the invention inits

phar maceuti cal conposition aspect is not tR*be limted by the exanples
provi ded. WO 96/ 30362 —C 40

PCT/ US96/ 03313 =R - 40- VHAT
IS CLAIMED | S: 1. Aconma]nd of the forrmula (7.0a).

(7.00) or (7.0¢) L hidin 20 and R21 are both H, and 48 is 3-pyridyl, 4-pyridyl, 3-pyridyl
N-oxide, 4-pyridyl N-oxide, 4-N-methyipiperidiny!, 3-N-methylpiperidinyl,

1-N-methylpiperazinyl, triazolyl or a heterocycloalky! of the formula

o

or

4 A compound of Claim 1 selected from :

%
>

JO

10 ’

—_—_—
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or a phar pt able salt or solvate thereof, wherein:

ﬁi‘iﬁ fl“imm I s independently sel ected fr =, hatro
CF[err] -COR[err] , -SRerr], -S(O[ertTHRELET

t s O, 1 "or m -SOJ-NU{mrD[arL 10 - Mlar] ] '
,CCIerr]R[er‘rv], -OCderr]Rerr], -CN, -NHC(OR err], -Nquerr]R[errj

- CONHR] er r [WO982_H err ] CH err] OH, -NR[err]CCCR[err] -SFﬂnnwmﬁxﬁlﬂI{err]

[err] -SR[err]N(R[err])[errl.’,(V\herein each Rlerr] is
i ndependently selected fromH and TCORerr]),
benzotri azol -1-yl oxy, -tetrazol -5-ylthio, or substituted tetrazol - 15

. said al s group optlonally

5-ylthio, alkynyl, alken V.
: of! - ) el 5 Cl

bei ng substituted with §

Rlerr] and Rlerr] are t§ se_aR, dijff er ent Wang \ ndgpendent |y
represents H any of the slibst glits of Rler s or Rlerr] and
Rl err] taken t oget he QO esent a sat ur ald_or® unsat ur at ed
Cerr]-Cerr] fused ring to 20 benzene
- 40- VWHAT |'S CLAI MED | of the formula
(7.0a), (7.0b) or (7.0c):
(o) (o)
Br Cl Br Ci
N N
CHg CH,
CHy
N
)'\/OH w
&) (o)
Br Cl Br Cli
N CHs N CH,
JN\/Oq'CHS L/(\\/f
' N
o or o _
| 5 5. A method for inhibiting the abnormal growth of cells

comprising administering an effective amount of a compound of Claim 1.

6. The method of Claim 5 wherein the the celis inhibited are
tumor cells expressing an activated ras oncogene.

10
' 7. The method of Claim 5 wherein the cells inhibited are
pancreatic tumor cells, lung cancer cells, myeloid leukemia tumor cells,
thyroid follicular tumor celis, myelodysplastic tumor cells, epidermal
carcinoma tumor cells, bladder carcinoma tumor cells or colon tumors
15 cells.
\\
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phar maceut i cal | y acceptable salt oL salvate thereof .

V\/nerel n: umm m:l”mt[ err] _and each Rerr] is indepeTidisnt#s: isehS BEeN
fromH h -ORerr], -COR[err], -SRlerf],  REPLAGED
S(O)[err]R[err] (wherelnt is 0, 1 or 2), -SCN, -N(R[er.ulc..] 16

-NJerr], ~-CC(ORerr], -CJerr]Rerr], -CCdJerr]Rerr], -CN,

-NHC(O)R[errﬂvosab&d‘a‘ﬂerr]R[err], -CONHR[ err], CO\IHCH[MW:S%
~-NR[err]COOR[err], -SRerr]C(OORerr], [e ]
-SRlerr]N(Rerr])[err] (whereln each R erf™®7s independently selected from

H and -C(O)CR[er enz |t hio, or

‘substituted tetrazol - '@\wph]ogaozfg#lﬂ §I\a¥%%ﬁﬁl"%sh‘9f‘dltﬁesal d al kyl
or al kenyl groupammﬂmherov;thofeells)oomyswubouinmwunwﬂdrnewlwom[err] or
-Cerr]Rerr]; yansferase. R3 and R4 are the sanme or different and each

| ndependent |y represents H any of the substituents of R err] and
Rlerr], or Rlerr] and Rerr] taken t oget her represent a saturated or
unsat urated & err]-C&rr] Thesmethodaf Glaim Sovimareintbednhibition is of tumor cells

wherein the Ras protein is activated as a result of oncogenic mutation in
genes other than the Ras gene.

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

11. The use of a compound of Claim 1 for the manufacture of a
medicament for use in inhibiting the abnomal growth of cells.
15 |
| 12. The use of a compound of Claim 1 for inhibiting the
abnormal growth of cells.
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-41- | rr] Rlerr], Rlerr] and Rlerr] each mdependently

| kyl Fo=saf kvt S
weot opd AN TR mﬂ, SR e rapor O Y R SREET
-S(O[err] RCert],n ]COOR[err], -N(Rerr])[err], -NOErr], COQ[er’r-‘rj

OCOR[err], OCCIerr]R[err], -COerr]Rerr], OPHelr]|ReER]1998 o€
of Rlerr], Rerr], Rerr] and Rlerr] can be taken 5 n conbi natio

W th R[err] as defined bel ow to repr esent -(‘@H[err])[err mrer-etT

is 1 to 4 which cm@%wth | ower al kyl, | ower al koxy, -'CF[err
or aryl ined with Rlerr] to represent Oor =S
-and/or Rerr] is conbined with Rlerr] to represent =0 or =S

Rlerr] represents H, algkyl, A%m@{d@;rméw&nuﬁg. W) r]epresents
rr err or

al kyl or arylL; R represents

Rlerr], as defined beI R RS R[eer\ LeyHRS aryl ,

al kyl, cycl oal kyl, : g yl/ﬁ)r - 6 ‘ n (b represents
[err] 15 ’ aﬁa R[err]Rz ; ’9‘ defi ned '
and Wis O S or NR[err] CHg wherein R[err] asy] #efi1ned above; said
Rl err] cycl oal kyl, al keny, _ al leynyl - 8 g optionally
substituted vm'thfroml- R@)ug{ | ected from %o,
-CON(R[err])[err], aryl, -COMPfIRerr], -OR12, -SI%Ge‘N (Rlerr])[err],
sN(Rerr])CJerr]Rerr], - err], -NJerr] or D, wherern -D, Rerr] and :
Rlerr] are as 20 defr nedg e and g{[gr:ri represerﬁ err],

-(CH err])nORferr] or -(CH[err])[err] Rerr] \/\herg?p)R[err]
is as previousby defined, mis 1 to 4 and qorsOto4 said

—

al kenyl and al kynyl R err] gr oups R*Qt ning -OH, -SH or
-N(R[err])[err] on a carbon cont ai Ny MR Ratrrple_bond
respectively; or . RzﬁLer '_ phenyl substituted:-

with a group selected from 25 - -NHSO err]CH err],

-Sgerr]NHCH err], -SOerr]CHerr], -SCH[err] or
-NHSO err] CF[err], preferably, sard gw |’Ir\acated I n the par a posrtlon

of the phenyl ring; or Ré&— ==R8 Rlerr] represents a -
group sel ected from N

0)\“ | (7.6c)

or a pharmaceutically acceptable salt or solvate thereof, wherein;
each R and each R2 is independently selected from H, halo, -CFs,
-OR10, -CORT10, -SR10, -S(O)}R1? (wherein tis O, 1 or 2), -SCN, -N(R19),,
10  -NO, -OC(O)R19, -CO2R10, -OCO2R11, -CN, -NHC(O)R10, -NHSO,R10,
-CONHR19, -CONHCH2CH20H, -NR10COOR11, -SR11C(O)OR1,

o
. OCH
)\N '3
H

o

-SR1IN(R75), (wherein each R75 is independently selected from H and
-C(O)OR11), benzotriazol-1-yloxy, tetrazol-5-yithio, or substituted tetrazol-
15  5-yithio, alkynyl, alkenyl or alkyl, said alky! or alkenyl group optionally
-being substituted with halo, -OR10 or -CO,R19;
R® and R4 are the same or different and each independently
represents H, any of the substituents of R and R2, or R3 and R4 taken
- together represent a saturated or unsaturated Cs-Cy fused ring to the
20 benzene ring;



-42- [err]

wher ei n. RZOHImﬁlmmllmﬂ ﬁ“fHeaCh i ndependtl-ﬂ]'?lr;] sgfgtr:'?:gnf "%&Qﬂmlﬂlﬁ;ﬂ y

consi Stl ng

gis
(4) -OH;

3 and the

10

15

20

25

1

qErg

(2) -(CHerr])qSC(® ¢H err

J vvher
CH err])gosq err]CH err] whereilnlq 28 3R ®

ei n

t

(5) CS(CI-l[err])w(substituted phenyl) whdrein wis 1

-41-

RS, R6, R7 and R8 each independently represents H, -CFs, -CORT10,

alkyl or aryl, said alkyl or aryl optionally being substituted with -OR19,
-SR19, -S(O}R1, -NR19COOR1!, -N(R10)2, -NO2, -COR19, -OCOR10,
-OCO2R11, -CO2R10, OPO3R10 or one of RS, RS, R7 and RS can be taken
in combination with R40 as defined below to represent -(CHz)- wherein
is 1 to 4 which can be substituted with lower alkyl, lower alkoxy, -CF3 or
aryl, or RS is combined with R6.to represent =O or =S and/or R7 is
combined with R8 to represent =0 or =S;

R10 represents H, alkyl, aryl, or aralkyi;

R11 represents alkyl or aryl;,

R represents R40, R42, R44, or R54, as defined below;

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

wherein -D represents

G e G
X - 3 e

wherein R3 and R¢ are as previously defined and Wis O, S or NR10
wherein R10 is as defined above; said R40 cycloalkyl, alkenyl and alkynyl
groups being optionally substituted with from 1-3 groups selected from
halo, -CON(R19),, aryl, -CO2R19, -OR12, -SR12, -N(R10),,
-N(R10)CO2R11, -COR12, -NO,, or D, wherein -D, R1% and R11 are as
defined above and R12 represents R19, -(CHz)mOR19 or -(CH2)qCO2R10
wherein R10 is as previously defined, m is 1 to 4 and q is 0 to 4; said
alkenyl and alkyny! R40 groups not containing -OH, -SH or
-N(R19), on a carbon containing a double or triple bond respectively; or

R40 represents phenyl substituted with a group selected from
-SO,NHy, -NHSO2CHaz, ~SO2NHCH3, -SO2CHg, -SOCHg, -SCHa, or
-NHSO,CF3, preferably, said group is located in the para position of the
phenyl ring; or

R40 represents a group selected from




substi t "ﬂm ugm ', lbstitut ed phenyl group are the sarre substitutents
as desc ai d substituted phenyl; : e
' NHC(O OR[err] wherein Rl err] |s km’%\ﬂ%}-‘ @F BET

(7) . - NHEBZ:

having from 1 to 5 carbon atons, or R err] represents phényl
substituted with 1 to 3 al kyl gr oups; (9) alkyl 22 SEP 1998

- 43- (10) -(CHerr])[err]phenyl V\/nereln K is
1 to 6 (11) -4Phkenyl;

(12) substituted phenyl wherein the substituents are sel ¢cted from

t he group consisting ofg:a!o, N err], -OH -OCHerr], -NHerr], -NHRerr],
-N(R[err])[err], 5 alkyl, -Q(CHerr])t[err]phenyl
(whereint is from ) nd\@-{[ ) itutegd '
phenyl (wherein t ;E‘@;”'g to 3)° %HJ m S\fN (13)

napht hy! : O (14) tuted ¥ thyI wher ei n
t he subst ituents are as defi ned for subst I tuted
phenyl above; 10 (15) bri dged pol ycyclic

hydr ocar bons hauvi ng from5 to 1 car bon . . OH at ons;
(16) cycl oal kyl ayln fromﬁ rJaQn at ons; 25

(17) het er oar yl \/fj ﬁ OH( 18 | r oxyal kyl ;

15 (19) substi t ut ﬂ py su Nﬁed pyr|fdyl N-@nl,‘de wherein

t he ' subst Ituents are sel ected from net hyl pyridyl,

nmor phol i nyl, im dazolyl, s 1- pi peri dinyl,

1- (4-met hyl pi perazinyl), -S(Of[err]Rerr], or anysQf the

substituents given abo for said substituted p , and said
substitutents are bou _el{sl ng car bon by ent of the hydrogen
20 bound to said car \_ (20)

(21) s (e & O

1 2\ o
A O LN 7

NP O Lor ;
R42 represents
RZO
|
o

10  wherein R29, R21 and R46 are each independently selected from the
group consisting of: -

(1) H;

(@) -(CH2)gSC(O)CHg wherein q is 1 to 3;

(8) -(CH2)qOSO2CH3 whereinqis 1to 3;

15 - (4) -OH;

(5) -CS(CH2)w(substituted phenyl) wherein w is 1 to 3 and the
substitutents on said substituted phenyl group are the same substitutents
as described below for said substituted phenyl

(6) -NH2z

20 (7) -NHCBZ;

(8) -NHC(O)OR22 wherein R22 is an alkyl group having from 1 to
5 carbon atoms, or R22 represents phenyl substituted with 1 to 3 alky!
groups;

(9) alkyl;



- \H r])[err]-phenyl or -NH(O-(CHerr]) geul__iuger itued

hen I . wherein said k is as def TET
p i-y ,ul!CJ" “ , ljl"lmne Ring V: [err] GE?@E“%‘E&
wherer n R50 represent s H al kyl, alkylcarbonyl, alkyl oxycjr boayz! SEP 1998
hal oal kyl, or -C(ONH(R[err]) wher ei n Rlerr] is Hor alky}; Rl
(25) -NHC(O)CH[err] Cerr]Herr] .or
-NHC(O)CH err] -substi tuted- C[err]H[err]' -43 - 30 (26)
-NHC(O OC[err]H err]; (27) ~———{-26)
(29) (10) -(CHz)kphenyl wherein k is 1 to-634- [err]
(30) -0OC(O-hetero wj fﬁp,@nguarrpl e [err] (31)
-Galkyl (e.g., - 5 "Deub&itthed phenyl wharein the su?gstrtuemé are Jsélected from

the group consisting of: halo, NO2, -OH, -OCHg, -NHp, -NHR22, -N(R22),,
5§ alkyl, -O(CHa)tphenyl (wherein t is from 1 to 3), and -O(CHz)tsubstrtuted

~ phenyl (wherein t is from 1 to 3);
(13)  naphthyl;

(14)  substituted naphthyl, wherein the substltuents are as defined

. for substituted pheny! above;

10 (15)  bridged polycyclic hydrocarbons having from 5 to 10 carbon

atoms;
(16)  cycloalkyl having from & to 7 carbon atoms;
(17) heteroaryl;
(18)  hydroxyalkyl;

16 (19)  substituted pyridyl or substituted pyridyl N-oxide wherein the
substituents are selected from methylpyridyl, morpholinyl, imidazolyl,
1-piperidinyl, 1-(4-methylpiperazinyl), -S(OxR11, or any of the
substituents given above for said substituted phenyl, and said
substitutents are bound to a ring carbon by replacement of the hydrogen

20 bound to said carbon;
(21) (22)

0 5o A

(23) -NHC(O) (CHa)i-phenyl or -NH(O) (CHz)k-substrtued phenyil,

wherein said k is as defined above;
25 (24) piperidine Ring V

( N—RS50
1

wherein RS0 represents H, alkyl, alkylcarbonyl alkyloxycarbonyil,

haloalkyl, or -C(O)NH(R19) wherein R10 is H or alkyi;

(25)  -NHC(O)CH2CgHs or -NHC(O)CHz-substituted-CgHs;

30  (26) -NHC(O)OCgHs:
(27) (28) (29)




(33) -CN (34) a heterocycl oal kyl group of the formula

[err] (35) a piperidinyl group of t h AoNFE ot T
; iR err] is H alkyl, or alkyl su ?ﬁ?iémﬁh 3t

S(]—I[eL!!I“M“I"Wﬂ‘Iﬂ““l Rlerr] and R[err] taken tlodether forma 20

group [enBisni WY R46 is as defined e2 HEEP 1998

two of Rlerr], Rerr] and R err] taken together formpiperidine Rng V

[err] 15 wherein RrdAr-] is as defi "ed above,

with the proviso that Rerr], Rerr] and Rerr] are selpcted such that tHe

carbon atomto which they are bound does npt contain nore than one
het er oat om 2 ents ' [err]

wherein R err] rep and R[err] represents H or
al kyl ; - 45-
R[err] represents a up of the formula (i), (ii),
(tit) or (iv):

(30) -O.C(O)-heteroaq;l. for examp')le

o=\ A
| o '
(31) -O-alkyl (e.g., -OCHg); and
5 (32) «CF3;

(33) -CN;. :
(34) a heterocycloalkyl group of the formula
-_— —N 0 —N N—-R10 —N (o)
. \__/ \_/ e

' ' or vand
(35)  a piperidinyl group of the formula
H,N

~=

wherein R85 is H, alkyl, or atkyl substltuted by -OH or -SCHg; or

R20 and R21 taken together form a =O group and the remaining
R46 is as defined above; or _

two of R20, R21 and R46 taken together form piperidine Ring V

N
‘V N—RS°
15~ | ‘—’N "

wherein R50 is as defined above;
with the proviso that R46, R20 and R2! are selected such that the
carbon atom to which they are bound does not contain more than one
heteroatom;
20 R4%4 represents

10

wherein R25 represents heteroaryl or éryl: and R48 represents H or alkyl;



wherein R.err], Rerr], and R-eir]-—atethemm——
SHarTEaIOUIMIUﬂHLHI"”mmg(:?] 'S C( ORerr], - Sg[ er Ir ?depender?pbygd,gﬁl SEAFUSHEL

-S(O)[err] err] (Whefein e is or 2), -N(R[err])[err] NQ D1993
-Cqerr]Rerr], OCCIerr]R[err] OCCR[ rq] ‘1( aryl,
al kenyl or al kynyl, whi ch al kyl may be substituted _vith
-ORlerr], -SRerr] or -N(Rlerr])[err] and «#%5eh al kenyl y be substituted
W th OR[err] or SRlerr]; or :

Rlerr] represents an I\Rékrebremﬂnw-okidatgeteumydfcgrbepmmaﬂmylaam. (i),
(iita), (iiia) or ( [err] wherei n
represents N[err]-aer(r - nd E represents N, or

Rlerr] represents an al group sRH?s tuted one of &om de

15 -heterocyclic groups %Ndll) f (T VN i a) a) or
(iva). ll I—L al md—l—mher I n R[err%
Rlerr], R err] and Rl.err al 2 oan group o
the formula - [err a.v\ / \

R[err] Rerr] and R[erﬂ ar eRSY B ned':F60 a|m R[eﬁ o'l
A compound of O ai m dDwherein:  Rirr] and Hil®rr] are (iv)

'Rpgsffngﬁzt'y i R A S 1111

group of the f%r nindependently selected from H alo, -CFg, loRt )R1°
-S(0)eR11 (wherein e Is 1 or 2), -N(R10)z, -NO2, .cozmo -OCOR™M,
-OCOR10, alkyl, aryl, alkenyl or alkynyl, which alkyl may be substituted

with -OR10, -SR10 or -N(R19)2 and which alkenyl may be substituted with
OR11 or SR1Y; or

10 R54 represents an N-oxnde heterocyclic group of the formula (ia),
(iia), (iiia) or (wa)

k)' \J —f\j

(iia) (ma) (iva)

wherein Y represents N+-O- and E represents N; or _ |
RS54 represents an alkyl group substituted with one of said N-oxide
15  heterocyclic groups (i), (ii), (iii), (iv), (ia), (iia), (iiia) or {iva).

2. Acompound of Claim 1wherein RS, RS, R7 and R8 are all H,
and R is a group of the formula

R20
| R%
—C - R46 - NI
'{21 or \R“

20 wherein R20, R21, R25, R46 and R48 are as defined in claim 1. -
3. A compound of Claim 2 wherein: R! and R2 are
independently H, alkyl, alkenyl, halo, -NHC(O)R10 or -NHSO2R19; R3 and
R4 are independently H or halo; and R is a group of the formula



- 46- [err]

wherein R err] -and Rlerr] are both H, _and RIerr] is

3-pyridyl,

py

Mo CYIIIHI |

compound Of

N e 7 RS
a% "L Selécted from [err] 22 SEP 1998
- 46 -
R%® -
—d-pe
Rzi

10

wherein R20 and R2! are both H, and R4 is 3-pyridyl, 4-pyridyl, 3-pyridy!
N-oxide, 4-pyridyl N-oxide, 4-N-methylpiperidinyt, 3-N-methylpiperidinyl,
1-N-methyipiperazinyl, triazolyl or a heterocycloalky! of the formula

D_ /\ I\ /\
— —N O —N N-RY —n S(0),

' or

4. A compound of Claim 1 sélected from_:




10 - . - 47_ [ eL s 4

Yrig
[

PLACRMENL SribE:

- | o L22 e 99

5 5. A use of an effective amount of a compound
of Claim 1 in a preparation of a medicament for
inhibiting the abnormal growth of cells in a subject
in need thereof.

6. The use of Claim 5 wherein the the celis inhibited are
tumor cells expressing an activated ras oncogene.

10 '

7. The use of Claim 5 wherein the cells inhibited are
pancreatic tufanor cells, lung cancer cells, myeloid leukemia tumor cells,
thyroid follicular tumor cells, myelodysplastic tumor cells, epidermal
carcinoma tumor cells, bladder carcinoma tumor cells or colon tumors

15 celis. '



fective amount of a compound rﬂ;ﬂvmq_{*ﬁf SHEET

CI ai n’i'"l ﬂ m ﬂllt&lmn of a nedi canent for ' iinhr-bi-ting—Tie
abner s in a subject in need

nr
t Her gefer

The use of CI aim5 wherein the the cells inhibited dré 22 W_P 1998
turmr cells expressing an activated ras ‘lﬁ‘rcogene 10

7. The use of Claimb5 wherein the cells inhibited are

pancreatic tunmor cells, lung cancer cells, nyeloid | eukem ~t-gmor—Cetts;
thyroi d follicul ar & unofheetse of r@lem@ntheednitbetmhbmouebf the apndanatel

carcinoma tu I Ci r cells or colon tunors
15 cel s, " UroRH bFcell! SR bf e iftion oF BrpSEy ripBinEnRREAE n ¢ he
i nhi bitiorp of the abnor mal growt h of ceI | s occurs by the

inhibition of farn ot ein ﬁnsf er ase. 9. The
use of Claimb5 whe | n tﬁ\? UShi algh § !’héfe'ﬂl}hﬁr'“'é'bltpg is of tumor celiser ei n

the Ras prot e'Whérémaﬁfe' Rﬂ&gﬁ' ofehh f& é&ﬁljé_%éd ak é)f&a@tg& &Q\dagrgﬂd fltatdn

genes other than the arnmaceu |c'a
conposi tion f@enesrother th@g thecRasgener growth of cells
conprising an effective anount of conpound of Claim1lin

conbi nation with a pharnmaceutically acceptable carrier.

11. dThe c‘tﬂrpoung of10C1 aiAn ﬁ;‘\anivﬂbeuﬁbaR[wm;}oslﬁorpyfbt divhibitinyg" the labMormal 15
oxi de or er
i PP gI oP' cel?s comprising an effective amount of compound of Claim 1 in
combination with a pharmaceutically acceptable carrier.

11.  The compound of Claim 3 wherein R*® is pyridyl, pyridyl N-
15  oxide or piperidine Ring V. |

12. The compound of Claim 13 wherein R and R*' are both H or
are both alkyl.

20 13. The compound of Claim 13 wherein R is a group of the
formula
R2
|
— C — R®
25 |
R2'1

R'isHorBr, RZisH, R®is Cl, R'is H, R® to R®is H, R® and R* are H, and
R* is pyridyl, pyridyl N-oxide, N-methylpiperidyl or

S



12. The conpound of Cl aim 13 wherein R err] and R err] areﬁboth ﬁ OPY

are both al kyI 20 13..© Theconpound of C ai m{ i}\% r".siin,g S
a—groupof—tte for-mul a—fter+i —25 R-er
r.Br, Rlerr] is H Rerr] is d, Rerr] is H Rerr] to R[err] S H
Rlerr] and Rlerr] are H, and Rlerr] i.s pyridyl, g N- Oxi de,
N- et hyl pi peri dyl _or [err]
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