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TRI CYCLI C AM DE AND UREA COVPOUNDS USEFUL FOR | NHI BI TI ON_CE _G- PROTE| N
FUNCTION 7 5. OF PROLI FERATI VE DI SEASES
BACKGROUND | nt ernati onal Publication Nuriber W092/11034,
publ i shed July 9, 1992, discloses a nethod of increasing the
sensitivity %Wr to an 10 anti neopl asti o agent, whi CPCI/US96H3314
resistant to I neopl asti c agent, by the concurrent

adm ni stration of the antineoplastic agent and a . potentiating agent of
the formula: [err] ‘hvd

substltuted

car boxyl ate or subdf -
" agents include 11NMIE A
benzo[ 5, 6] cycl.oheptal 1, 2- b]pyr'
acquire transﬁbrn1ng potentlal oncoprotein
must undergo farnesylation of the cysteine residue |located in a
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transformation. M992 mtagnﬂhwmmmm mltlvlwcpiarmn;omoand in

many human cage efmsag ywhieh Tamer s/ Yeeiskitit1g thé anifediléistic agent,
tcun'enta ’

pancreatic carci o Iralstraﬁt'meofC ﬁe anchneop?astlc agent and a
potentiating agent of the formula:

o 1o

N
Y
wherein ' is hydrogen, substituted carboxylate or substituted sulfonyl.
15 Examples of such potentiating agents include 11-(4-piperidylidene)-5H-
benzo[5,8]cycloheptal1,2-b]pyridines such as Loratadine.
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 enzyme that catalyzes
20 . this modification, famesyl protein transferase, have therefore been
suggested as anticancer agents for tumors in which Ras contributes to
transformation. Mutated, oncogenic forms of ras are frequentiy found in
many human cancers, most notably in more than 50% of colon and
pancreatic carcinomas (Kohl et al., Science, Vol. 260, 1834 to 1837,
25 1993).
A welcome contribution to the art would be compounds useful for
the inhibition of farnesy! protein transferase. Such a contribution is

provided by this invention.

30 SUMMARY OF THE INVENTION

inhibition of farnesy! protein transferase by tricyclic compounds of
this invention has not been reported previously. Thus, this invention
provides a method for inhibiting farnesy! protein transferase using tricyclic



25 1993). A wel conme contribution to the art would be conpounds

useful for the inhibition of fanesyl protein transferase. Such a
contribution is ‘provi ded. by this invention. 30 SUWARY OF THE

| NVENTI ON I nhi bition of famesyl protein transferase by tricyclic
conmpounds  of this invention has not been reported previously. Thus,
this inventi sy’ ovides a method for inhibiting famesyl ppiRisGéndsie
transferase usi r?‘mt'rl cyclic WO 96/ 30363
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conmpounds of this Invention which: 2 wig.otent |y inhibit fanmesyl protein
transferase, but comppunds ef this invention whichy (i) mlnﬂra'ﬂbmmasvlwotam (ii)

Plrgﬁl;f ormi ng Ras transfams&tuphmmylgamngmmdmfbrhuﬂjh Ut jbqlg?k by
f or m of transform%sgég %ﬁ%ﬂ%ﬁ"!‘%&yé"’ %ﬁ% f%"yohé@ anyI
ac](c:ept orI (iii )tbmasylmf;;‘;ﬁw bymtomﬁr:?mfgm msmgmsered»j:bea
a ramesyl acce 0"9 m‘l of”lil BittkGAtradall &r%r&@é ﬁﬁ' ich is
acceptor; and (iv | ock, a rowth in ndu b
trangform ng R(aS )"s'lém %W@SL?'@ Eﬂﬂmﬁﬁ*&rﬁ%ﬁ ZQP %
_(il_ﬁm)nst r at ;ad to hacaemnmanddmblmktabrmal celbgrionth imoulture induced by ) 10
is invention pr gfyfm vebéeeH
of cells, includi E:é tra ime g?lid‘gdi;ﬁtgmpl @ﬁpgglpeffect | ve anmount
of a corrpound of t efers to cell
growt h i ndepet@lent of ﬂ'blsnn%ntngtpravide&annelhadlfenmh(him!g the abnormial growth
contact | nhibi ti OB} celfeirionl ﬁﬁogn%ebﬁp uﬂh&w@&n effddrive dburi® | S

15 tunors) expre SII’I at e el'l's Tn which
t he I(?as pro%el npl Q?EL&P Ba '.t,"‘\‘ invgation. “?f??&r!@é?i |’%fﬁ'§19%ﬁ|'ot her

gene; and (3) bengewthrindepsndgntoltnormial reguiatonhmechanismsdea., lves of seases in
whi ch aberrant Ragoabi iwAlbitidn).OThidifcludes the abnormal growth of: (1) tumor cells
15 (tumors) expressing an activated Ras oncogene; (2) tumor cells in which
the Ras protein is activated as a result of oncogenic mutation in another
gene; and (3) benign and malignant cells of other proliferative diseases in
which aberrant Ras activation occurs.
Compounds usefu! in the claimed methods are represented by
20 Formula 1.0:

R /x ),R (5.0
A R

or a phammaceutically acceptable salt or solvate thereof, wherein:
one of a, b, ¢ and d represents N or NR® wherein R® is O-, -CH3 or
«(CH2)nCO2H wherein n is 1 to 3, and the remalmng a, b, c and d groups
25 represent CR1 or CR2; or
each of a, b, ¢, and d are independently selected from CR? or CR?;
each R? and each R2 is independently selected from H, halo, -CF3,
-OR19 (a.g., -OCH3), -COR19, -SR10 (e.g., -SCH3 and -SCH2CgHs),
-S(O}R1? (wherein tis 0, 1 or 2, e.g., -SOCH3 and -SO2CHj3), -SCN,
30 -N(R10)y, -NRTOR1?, -NO2, -OC(O)R10, -CO2R0, -OCOzR1, -CN,



Compounds useful in the clainmed nethods are represented by 20
Formula 1.0: Jerr] or _a pharmaceutically
acceptable salt or solvate thereof, wherein: one of
a, b, c and d represents Nor NR err] wherein Rerr] is O, -CHerr] or
-(CHerr])nCOerr]H wherein nis 1 to 3, and the remaining a, b, ¢ and d
gr oups W represent. CRlerr] or CRlerr]; or PCT/US96/03314
each of a, b, d are independently se:{/_ected fromCRerr] or CRerr];
each R err] and each R err] is independent®¥ selected fromH, halo,

oo Vo and NAGHQIRDNIEGH, roRmHRTo CORMCAsoHBls o 7

[err] (wherein t iNRIOCDORIT, e.g., -SOCH3 and - SC2CH3), - SCN,

30 -N(Rerr])2, -NRerr]Rerr], -NJerr], - Rlerr], -CJerr]Rerr],
-OCderr]Rerr], -CN, WD 96/ 30363
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-NHC(O R err], -NHSO err]Rerr], -CONEYR erff], -CONHCH err] CH err] OH,
-NRlerr] COOR[err], [err] OCHg

H o
-SR11C(O)OR! (e.g., -SCH2C02CHa), -SR1IN(R75); wherein each R75
5 is independently selected from H and -C(O)OR11 (e.g.,
«S(CH2)2NHC(0)O-t-butyl and -S(CH2)2NH2), benzotriazoi-1-yloxy,
tetrazol-5-yithio, or substituted tetrazol-5-yithio {e.g., alkyl substituted
tetrazol5-ylthio such as 1-methyl-tetrazol-5-ylthio), alkynyl, alkenyi or
alkyl, said alkyi or alkenyi group optlonally being substituted with halo,
10 -OR19 or -COoR19;

RS and R4 are the same or different and each independently
represents H, any of the substituents of R1 and R2, or R3 and R4 taken
together represent a saturated or unsaturated Cs-C7 fused ring to the
benzene ring (Ring HI); _

15 RS, RE, R7 and R8 each independently represents H, -CF3, -COR10,
alkyl or aryl, said alkyl or aryl optionally being substituted with -OR10,
-SR10, -S§(O)R11, -NR1OCOOR!1, -N(R10)5, -NO2, -COR19, -OCOR!19,
-OCO2R1, -CO2R10, OPO3R10 or one of RS, RE, R7 and R3 can be taken
in combination with R40 as defined below to represent -(CHz),- wherein r

20 is 1 to 4 which can be substituted with lower alkyl, lower alkoxy, -CF3 or
aryl, or RS is combined with RS to represent =0 or =S and/or R7 is
combined with R8 to represent =0 or =S;

R19 represents H, alkyl, aryl, or araiky! (e.g., benzyl);

R11 raprasents alkyl or aryl;

25 X represents N, CH or C, which C may contain an optional double
bond (represented by the dotted line) to carbon atom 11;

the dotted line between carbon atoms 5 and 6 represents an
optional doubie bond, such that when a double bond is present, A and B
independently represent -NO2, -R19, halo, -OR1?, -OCO,R11 or

30 -OC{O)R1'9 and when no double bond is present between carbon atoms
5 and 6, A and B each independently represent Hz, -(OR11)2, H and halo,
dihalo, alkyl and H, (alkyl)2, -H and -OC(O)R19, H and -OR19, =0, aryl and
H, =NOR?0 or -O-(CH2)p-0O- wherein p is 2, 3 or 4;



-SRerr]C(OORerr](e.g., -SCHRCJerr]CH err]), -SRerr]N(Rerr])[err]
wherein each R err] 5 1is independently selected fromH and -C(O OR err]

(e.g., -S(CH2) 2NHC( O O-t - butyl and -S(CH2) 2NH2) ,

benzotri azol - 1-yl oxy, tetrazol -5-ylthio, or substituted

tetrazol -5-ylthio (e.g., alkyl substituted - tetrazol 5-ylthio such as
1-methyl -tetr -yl thio), alkynyl, alkenyl or al kyl pcyiisSesdsid/! or
al kenyl group |1y being substituted with halo, 10 -ORerr] or
-CJerr]Rerr]; Rlerr] and R[e‘r‘H are the sane or different

and each independently re en an of th substltuents of
Rlerr] and Rlerr], or @Wf’%ﬂgﬁgﬁeﬂﬁ% PAW: ; cpresent a
saturated or unsaturat @Wﬁmn . Taliod, cycloa &yt.(llkdwl alkynylae.mzene ring

(Rng I11); 15 ﬁ 8%"1&” R[err] and R err] each I ndependently
represents H, CF[@?'? or aryl, said alkyl or aryl

optionally being substituted CR[err] : -SR[%r W
S(Of[err]Rerr], -NRerr] R N( ])l. NOJerg], ¢ CORerr],
-OCOR[ err], -OCQerr]R[q’r -CO err] Ts am ﬁl@r,r] or one of

R5, R6, R7 and R8 can be taken - in co ation with 0 as defined
below to represent -(CH2)r whepgin r 20 is 1 to 4 which can be substituted
with lower alkyl, |ower alko 3 or m, or R5 is conbined with
Rlerr] to represent =0 or ——%nd RR70t 5~ dbogs ned with R8 to
represent =0 or =S; @[err] repr & H, alkyl, aryl, or

aral kyl (e.g., benzyl); R err] resaénts al kyI or aryl; 25

(represented b  MHidrgf RS Hhd s Q'F%cpiﬁ%ﬁ**gtd%ﬁvﬁww"s5°§b5'eNﬂt e dotted

li ne between car bovhereinRR1%is asrafined abovensaid [0 CYC|03"W!3tﬂ"@M 8Udl§l!i()@¥bond
such that when a U@fb@bﬁﬁ@@pﬂéﬂ'ﬁiﬁﬂﬂmﬁ @itdl fidm 1-3

when no doubl e bo e b EoRR1S, DR - &"’)zé’cé%R%eri\] anS“‘é
T i b el
Ine a n v - 2
H o =NRferr] or - C\%rl'ferem Fkﬁ’rls ]as prmguseiy %epnaé n'% is 1?’ t6'4 anﬂ qisOto4; qsald
alkenyl and alkynyl 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
15 -SO2NHgz, -NHSO,CHa, -SOa2NHCHg, -SO2CH3, -SOCH3, -SCH3, or
-NHSO,CF3, preferably, said group is located in the para (p-) position of
the phenyl ring; or
R40 represents a group selected from

_ ,@tf."'\'Lo \Gv,rcm VSY:’J
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-4- _ R represents R40, R42, R44, or R54, as defined bel ow
~ R40OTepresents H, aryl, alkyl, cycloalkyl, alkenyl, alkynyl or -D

wherein -D represents [err] 5 wherein R3 and R4 are as

previ ously deflned and Wis O S or NR err] - wherein RLO is as

defi ned abov R40 cycl oal kyl, al kenyl and al kynyl PCT/US963041 DS

bei ng optiona Bstituted with from 1-3 roups selected from

hal o, -CON(R[err])2, aryl, -CO2R10, -OR12, "®SR12, -N(R10)2,

-N(R10) CO2R[ err] , -COR12, -NO2 or D, wherein -D_ R10 and R11 are as

10 defined above amd R repres 0 or -(CH2)qCO2R10
wherein R10 is as prg sl y d mls nd qis O0to 4, said
al kenyl and al kynyl 0" 5fbups Oont apn -SH or

-N(R10) 2 on a carbon c&%al’m ng a doubl e or tr| pl e bbnd respectively; or
R40 represents phenyl sopreseds with a group sel ected from 15

- SO2NH2, - NHSOQ2CH3, - SO2NHCH3, -SO2CH3, - SOCHR20 - SCH3, or

- NHSQ2CF3, preferably, said group is |located iln t‘rs para (p-) position of
t he phenyl ring; or R40 repr'e‘S?mB a group selected from

[err] ' R2!
wherein R20, R21 and R46 are each independently selected from the
5 group consisting of:
(H H -
(8) -(CH2)qSC(O)CHgz wherein q is 1 to 3 (e.g., -CH2SC(O)CH3 );
(3)  -(CH2)qOSO2CH3 wherein g is 1 to 3 (e.g., -CH20S0,CH3 );
(4) -OH;
10 {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 (e.g., ~C-S-CHz-4-

methoxyphenyl);
(6) 'NHZ-
15 (7) -NHCBZ (wherein CBZ stands for carbonylbenzyioxy--n e.,

CBZ represents -C(O)OCH2CgHs);
(8) -NHC(O)OR22 wherein R22 is an alkyl group having from 1 to
5 carbon atoms (e.g., R22 is t-butyl thus forming -NHBOC wherein BOC
stands for ternt-butyloxycarbonyl--i.e., BOC represents -C{(O)YOC(CHg)3), or
20 R22 represents phenyl substituted with 1 to 3 alkyl groups (e.g., 4-
methyiphenyl);
(9) alkyl (e.g., ethyl);

(10)  -(CHgz)kxphenyl wherein k is 1 to 6, usually 1 to 4 and

preferably 1 {e.g., benzyl);
25 (11)  phenyl;

(12)  substituted phenyl (i.e., phenyl substituted with from 1 to 3
substituents, preferably one) wherein the substituents are selected from
the group consisting of: haio {e.g., Br, Cl, or I, with Br being preferred);
NOg; -OH; -OCH3; -NHp; -NHR22; -N(R22),; alkyi (e.g., alkyl having from 1

30 to 3 carbons with methyl being preferred); -O(CHa)ipheny! (wherein t is
from 1 to 3 with 1 being preferred); and -O(CHaz)isubstituted phenyl
(wherein t is from 1 to 3 with 1 being preferred); examples of substituted
phenyls include, but are not limited to, p-bromophenyl, m-nitrophenyl, o-



20 WD 96/ 30363
PCT/ US96/ 03314 [err] wherein R20, R21 and R46 are each

i ndependently selected fromthe 5 group consisting of: ' (1)
H; (2) -(CH2)gSC(O CH3 wherein g is 1 to 3 (e.g., -CH2SC(O CH3) ;
(3) -(CH2)qOS2CH3 wherein q is 1 to 3 (e.g., -CHZOSCJZCHB) (4)
-OH, 10 - “fo% CS( CH2) w( subst i t ut ed phenyl ) wherei n w igcriuseéoidiand
t he subs ut ent s on said substituted phenyl group are the sane
substitutents as descri bed bel ow for sﬁl-d substituted phenyl (e.g.,
-C S CH2- 4- met hoxyph!emﬁl ); yé -NH2; 15 (7) -NHCBZ
(wherei n CBZ st and®itraphepyt M'!Q'W’G)O‘h roxyphenyl, mmoxmhmlern-s
- C( O) OCH2C6HD) ; meth p"""ﬂ mem gnuhgmq.‘;céﬁ% is an al kyl group
having from1 to 1 car orimgtoms (e. g , R22 i's t-butyl thus fornmng
- NHBOC wherei n BOC (13)
(14)  substituted naphthyl, wherein the substituents are as defined
§ for substituted phenyl above;
(15)  bridged polycyclic hydrocarbons having from 5 to 10 carbon
atoms (e.g., adamantyl and norbomnyl);
(18)  cycloalkyl having from 5 to 7 carbon atoms (e.g., cyclopentyl,
and cyclohexyl); |
10 (17)  heteroaryl {e.g., pyridyl, and pyridy! N-oxide);
(18)  hydroxyalkyl (e.g., -(CH2)yOH 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 methyipyridyl, morpholinyl, imidazoiyl,
15 1-piperidinyl, 1-(4-methylpiperazinyl), -S(O)R11, or any of the
substituents given above for said substituted phenyl, and said
substitutents are bound to a ring carbon by replacement of the hydrogan
bound to said carbon;

(20) - {21)

?Oiﬂo e

20
(23) -NHC(O)- (Cl-lz)k-phenyl or -NH(O)-(CH2)x-substitued phenyl,
wherein said k is as defined above (i.e., 1-6, usually 1-4 and preferably
1
(24) piperidine Ring V:
\( V N—RS0
25

wherein RS0 represents H, alkyl (e.g., methyl), alkylcarbonyi {(e.g.,
CH3C(0}-), alkyloxycarbonyl {(e.g., -C(0)0-t-C4Hg, -C(O)OC2Hs, and
-C(O)OCHg), haloalkyl {e.g., trifluromethyl), or --C{O)NH(R10) wherein R10
is H or alkyl; Ring V includes



stands for tert-butyl oxycarhonyl--i.e., BOC represents -C(O OC(CH3)3), or
20 R22 represents phenyl substituted with 1 to 3 alkyl groups (e.qg., 4-

nmet hyl phenyl ) ; (9) alkyl (e.g., ethyl); (10)

- (CH2) kphenyl wherein k is 1 to 6, usually 1 to 4 and preferably 1
(e.g., benzyl); 25 (11)  phenyl; (12) substituted phenyl
(i.e., phenylwm%suted with froml to 3 substi t uent s pcpipSésiiasial Y
one) wherein the substituents are selected from t he group consisting
of: halo (e.g., Br, d, or I, with Br being'7p'referred); NO2; - OH;
-OCH3; -NH2; -NHR22; -N(R22)2; alkyl (e.g., alkyl having from1l 30 to 3
carbons with nethyl being preferred); -Q(CH2)tphenyl (whereim t is

froml to 3 with 1 being predagred); an CH2) t substit phenyl
(whereint is from1l to_3_¥ bédggrg ref r ., exa
phenyl s include, but are nd phenyl

f bstituted
"ﬁ-cgﬁenyl 0-
WO 96/ 30363 ., and
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ni trephenyl, mhyagrxgyf.%eﬁg/ﬁmgvrllncé‘fdog(yphenyl met hoxyphenyl, p-

met hyl phenyl, m-met hyl phenyl, and - OCH2CG6H5; (13) O28Hs hy ! ;
(14) substi t ut ed \naphg hyl , erein trEHsu stituents are as deflned 5
CiRl YSYCL N

(eé‘, aflaneytyl and
nor borryl) | havi ng 5 to 7 carRgn At ons
(e.q. cyclopentyl, and cycl ohexyly; (17), heler oag yl

(e. g. , pyridyl, and pyridyl N-oxide); (18) hydr oxyal kyl (e.g.,
-(CH2) vOH wherein vy to 3, such as, f}o exanpl e, -CH2OH);
O _CH
Y T X

)
o and

5 (25) -NHC(O)CHaCgHs5 or -NHC(O)CHg-substituted-CaHs, for
example -NHC(O)CHz-p-hydroxypheny!, -NHC(O)CHz-m-hydroxyphenyi,
and -NHC(O)CHz-o-hydroxyphenyt;

(26) -NHC({O)OCgHs;
@7) @) (29)

cna

(30) -OC(O)-heteroaryl, for exan;ple

(31) -O-alkyl (e.g., OCH3)
(82) -CFs;

15 (33) -CN;
(34) a heterocycloalkyl group of the formuia

—N 0O —N ) —N N=-RI!0 | S(0),

’ ’ , O :
(35) a piperidinyl group of the formula



(19) substituted pyridyl or substituted pyridyl N oxide wherein the
substituents are selected from nethyl pyridyl, norpholinyl, imdazolyl,
15 1-piperidinyl, 1-(4-methylpiperazinyl), -S(OtR11, or any of the
substituents given above for said substituted phenyl, and said
substitutents are bound to a ring carbon by replacenment of the hydrogen

bound to sald 8%&%%% (20) - (21) PCT/US96/08314)
[err] (23) -NHC(O) - (CH2) k-phenyl or
-NH( O -(CHZ) k substitued phenyl, wherein said k is as defined above
(i.e., 1-6, usually 1-4 and preferably 1); (24)
pi peridine Ring V: 25 wherein RB§Nrepresents H al kyl (e.qg.
met hyl ), al kyl carbonyl (e.g., O - p=-=-mP%yl| oxycar bonyl (e.g.
-C(OOt-C4H9, -C(O OC2H5, and - C( ), hal oal kyl (e.g.,
trifluronethyl), or -C(O NH(R10) wherei 0 "o iIs Hor alkyl; Rng V
I ncl udes WO 96/
PCT/ US96/ 03314  wherein Rﬁg is ﬁ alkyl, or alkyl sutlsqu!?d by -OH, -SCH3 or -SH
(preferably -OH or -SCH3); and
(36) triazolyl; or
5 R20 and R21 taken together form a =0 group and the remaining

R46 is as defined above; or
two of R20, R21 and R46 taken together form piperidine Ring V

Yo

wherein Ring V and R50 are as defined above;

10 with the proviso R46, R20, and R2? are selected such that the
carbon atom to which they are bound does not contain more than one
heteroatom (i.e., R46, R20, and R21 are selected such that the carbon
atom to which they are bound contains 0 or 1 heteroatom);

R44 represents

15
wherein R25 represents heteroary! {e.g., pyridyl or pyridyl N-oxide),

N-methyipiperidiny! or aryi {e.g., phenyl and substituted phenyl); and R48
represents H or alkyl (e.g., methyl);
R54 rgpresents an N-oxide heterocyclic group of the formula (i), (ii),

20 (i) or (iv)-
RSG. RSG o) H5G 0O
0 3 B
L L P, L or u 2N
/N\R“ ns{ \ / \R” Rs{v R
[) N (i) (iii) (iv)

wherein R56, R58, and R60 are the same or different and each is
independently selected from H, halo, -CF3, -OR10, -C(O)R10, -SR10,
-S(0)gR11 (wherein e is 1 or 2), -N(R10),, -NOg, -CO,R19, -OCO,R11,

25 -OCOR19, alkyi, aryl, alkenyl or alkynyl, which alkyl may be substituted
with -OR10, -SR10 or -N(R10)2 and which alkenyl may be substituted with
OR'' or SR1Y; or



exanpl es of Ring V include: [err]

5 (25) - NHC( O) CH2C6H5 or - NHC( O CH2- substi tut ed- C6H5-, for exanpl e
- NFIC{ Oy CHZ- p- hydr oxyphenyl , - NHCTO) CH2- m hydr oxyphenyl , and

- NHC( O) CH2- o- hydr oxyphenyl ; - (26) - NHC( O) OC6Hb; (27)

(28) (29) [err] . 10 (30) -OC(O -heteroaryl, for exanple

[err] witapmey Oal Kyl (e.0., OOD): (32) - -OF3; iérossentsis)
- CN; (34) et erocycl oal kyl group of _the fornula [err] (35)
a piperidinyl group of -the formula -9-

R54 represents an N-oxide heterocyclic group of the formula (ia),

(iia), (ilia) or (iva):

Ny __.._/Y\ ( TE
- 0. 4 .

E
(ia) (i) (iua) (iva)
wherein Y represents N+-O- and E represents N; or
5 R54 represents an alkyl group substituted with one of said N-oxide

heterocyclic groups (i), (i), {iit), (iv), (ia), (iia), (iiia) or (iva);
Z represents O or S such that R can be taken in combination with
RS, RS, R7 or RS as defined above, or R represents R40, R42, R44 or RS54,
with the proviso that when:

10 (1) R, R2, R2 and R4 are independently selected from H, halo,
-CF3, -OR19, .COR10, -SR10, -S(O§R1, -N(R10)5, -NO32, -OC(O)R10,
-CO2R10, -OCO2R11, -CN, -NR10COOR, -SR11C(O)OR!1,
-SR1IN(R75),, benzotriazol-1-yloxy, tetrazol-5-yithio, substituted tetrazol-
5-ylthio, alkynyl, alkenyl or alkyl; or R! and R2 are selected from H, halo,

15 -CFa, -OR10, -COR19, -SR10, -S(O)R", -N(R19),, -NO2, -OC(O)R10,
-CO2R10, -OCO2R'1, -CN, -NR1OCOOR", -SR1IC(O)ORM, -
-SR1IN(R75),, benzotriazol-1-yloxy, tetrazol-5-ylthio, substituted tetrazol-
5-ylthio, alkynyl, alkenyl or alkyl, and R3 and R* taken together represent

. a saturated or unsaturated Cs-C7 fused ring to the benzene ring (Ring 1ll};

20 and ' :

(2) the dotted line between carbon atoms 5 and 6 represents
an optional double bond, such that when a double bond is present, A and
B independently represent -R19, halo, -OR!, -OCO2R*! or -OC(O)R10,
and when no double bond is present between carbon atoms 5 and 6, A

25 and B each independently represent Hz, -(OR11)2, H and halo, dihalo,

alkyl and H, (alkyl)2, -H and -OC(O)R19, H and -OR19, =0, aryi and H,
~ =NOR10 or -O-(CH2)p-O- wherein p is 2, 3 or 4;
then R is selected from:
(a) RA42 wherein at least one of R2°. R21 or R46 ig selected

30 from:

(1) substituted pyridy! or substituted pyridyl N-oxide wherein
the substituents are selected from methyipyridyl, morpholinyl, imidazolyl,
1-piperidinyl, 1-(4-methyipiperazinyl), or -S(O)R11;

() -CN;
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[err] wherein R85 is H al kyl, or alkyl substituted by -OH,
-SCH3 or -SH (preferably -OH or -SCH3); and -(36)
triazolyl; or 5 R20 and R21 taken together forma =0 group and
t he remai ni ng R46 is as defined above; or two of
R20, R21 and @%%Wn together formpiperidine Rng V - PET/US96/03314
wherein Ring 0 are as defined above; 10 with the proviso
R46, R20, and R21 are.sel ected such that tnd0- carbon atomto which
t hey are bound does not confai H re than one het eroatom (i .e.,
R46, R20, and R21 are sele Jed that the carbon atomto which

they are bound contains 0 {4) 1a hetecocyeloalidy} group of the formulaR44 represents

[err] vvher/s-i-r\ R25 r sents roaryl (e.g. ,-pxrldyl or

pyridyl N-oxide), e==pN N.q@u paandi NY=g{10ar y| a4 g. (&)tenyl and
substituted phenyl); An_d,ﬁm rephesf€nts H or al kN_{/e. g., nmethyl);
R54 represents an N oxi de heterocycli*c group of t he ®or mul a (i), t?'f),

(5) a piperidinyl group of the formula
HN

~

5
wherein RBS js H, alkyl, or alkyl substituted by -OH, -SCHj or -SH
(preferably -OH or -SCHg); or
{b) R4 wherein R25 is N-methylpiperidiny!.
Exampies of R20, R21, and R46 for the above formuias include:
JePePeuP-Ps
N & AN 0
10

Exampiles of R25 groups mclude

f')é:*

15



20 (iii1) or (iv): [err] wherein R56, R58, and R60 are

the sanme or different and each is i ndependently selected from.H,
hat-e;—€F3—ORTOT (O’ RI0, SRI0O, -S(O eRll(wherein e is 1 or 2),
N(R10) 2, - , -CO2R10, OCOC2R11, 25 - OCOR10, al kyl, aryl, al kenyl or

al kynyl, which al kyl may be substituted wi th -OR10, -SR10 or
-N(R10) 2 and_whi | kenyl may be substituted-wth PORUB96H33BR1 1,

or w8 363 |

PCT/ US96/ 03314 -11- - 9 R54

represents an N-oxi de heterocycl.i r t he f.orul i el lia),
(iiia) or (iva): whereinY repregents meﬁéfﬁ%iﬁ 5‘%‘?‘&@8%&‘? Fél? %Prﬁméﬁ&{‘é
represents N, or gk Cq to Cs alkyhhalc; irydecry; NOzn aming (-NitohuM s@anduted with
one of said N-oxi d.ﬁRSO) wheFdifi 'H%%ept H{sC@PfDCEhlky‘.i i), (iii), (iv), (ia),
(iita), (iiia) or (|\$a);2 . ) represents O or hat can be
taken in conmbination wikhe mv_entlorq:\gj,sogggw%s B?WWHQ%%E&QQBB@&' or R
represents RA0S5 Réihvirig'thedonmui 5.0. This invention further provides novel compounds
- of Formula 1.0 having the Formula 5.1. Additionaily, this invention
provides novel compounds of Formula 1.0 having the Formula 5.2. These
formulas are identified below and all substituents are as defined for

Formula 1.0:

10

This invention further provides novel compounds of Formula 1.0
having the formula:



with the proviso that when: 10 (1) R, R2, R3 and R4 are

I ndependently selected fromH, halo, -CF3, -OR10, -COR10, SR10,
-S(OtR11, -N(R10)2, -NOZ, -0OC(O R10, ~ 7 -C2R10, -0OC2R11, -CN,
- NRLOCOOR11, -SR11C(O) OR11, - SR11IN(R75) 2, benzotriazol - 1-yl oxy,
tetrazol -5-ylthio, substituted tetrazol - 5-yl thio, alkynyl, alkenyl
or al kyl; or Ehw are selected fromH, halo, 15 -CF3, pdriiseso’sidfilO,
-SR10, -S(Ot , -N(RL0) 2, -NO2, OC(O) R10, - CO2R10, -OCO2R11, -CN,
NR1OCOOR11, -SR11C(0O) OR11, - SR11N( R75)'21,2 benzotriazol - 1-yl oxy,
tetrazol -5-ylthio, substituted tetrazol - 5-ylthio, alkynyl, alkenyl or
al kyl, and R3 and R4 takenAtoget @ represent A.sat urgBed or

~ N ‘ gnd

unsaturated C5-C7 f usgd

ri nNa-a®he be ne ri
(2) the dotted Iineb%g 5 and
opti onal double bond, ¢ ¥ doubl e baj)

i ndependent |y repr eRst - R - 4 - 7 1* T~ a4 and
when no doubl e bond is ecn car bon atbMsa’s a 25 and B
each independently represent he, -(S;ll)z. H and hal o, Fﬂ al kyl
and H (alkyl)2, -H and g& R'» ang 3)0R10, =[5V & ' =NOR10
or -O-(CH2) p-O \/\hereinﬁy_u—ﬂ\/ 042‘63) RoLBENTW gel ésc?ézi from
(a) R42 wherein at |east one'\n " R21 or R46 i 5 sedegd from
(1) substituted pyridyl or subystituted pyridyl N oxide erein t he
substituents are selected fr rre}m?l pyridyl, norpholi , IRM dazol yl ,
1-piperidinyl, 1-(4-nmethylpiperNinyl), or -S(O1R11;Z° N (2)
- ON; WO 96/ 30363 1. - s
PCT/ US96/ 03314 R -10- R (3) triazplyl;
(4) a heterocycloal kyl group of the forrmgla B

R! > RS

.d
P %
2 (1] \
R b . R

R~ 2~-R" (538)

L
wherein a, b, ¢, d, RS, R6, R7, R8, A, B and Z are as defined for Formula
*.0; each R' and each R2 is independently selected from H, halo, -CF3,
5 -OR0, -COR10, -SR19, -S(O)R1! (wherein t is O, 1 or 2), -SCN, -N(R19),,
-NR1OR11, -NO,, -OC(O)R19, -CO2R10, -OCO2R11, -CN, -NHC(O)R19,
-NHSO2R19, -CONHR19, -CONHCH2CH20H, -NR1°COOR11,

-SR11C(0O)OR1t,
O
)L N OCHg
H o

10 -SR1IN{R75), (wherein each R75 is independently seiected from H and
-C(O)OR), benzotriazol-1-yloxy, tetrazol-5-yithio, or substituted tetrazol-
5-yithio, alkynyl, alkenyi or alkyl, said alky! or alkenyl group optionally



[err] (5) a piperidinyl group of the fornula [err]
wherein R65 is H alkyl, or alkyl substituted by -OH -SCH3 or -SH

(preferably -OH or -SCH3); or (b) R44 wherein R25 is

N- et hyl pi peri di nyl . Exanpl es of R20, R21, and R46 for the

above formul as incl ude: [err] 10

Exanpl es of %Ws I ncl ude:. [err] 15 PCT/US96/03314
-13-

being substituted with halo, -OR10 or -CO2R1%; R3 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-Cy fused ring to the benzene ring; R25 represents

5 heteroaryl, N-methylpiperdinyl or ary! (preferably R25 represents
heteroaryl); and R48 represents H or alkyl; and

with the proviso that:
(1) when R25 js selected from heteroaryl or aryl then: (a) at ieast
one of said R1, R2, R3 and R4 groups is selected from -SCN, -NR10R11,
10 -NHC(O)R10, .NHSO2R10, -CONHR19, -CONHCH2CHZ0OH, or

o]
OCH
A, s
H

(b} the double bond between carbon atoms 5 and 6 is present and at
least one of A and B represents -NOp; and

{2) when R25 is N-methyipiperidinyl selected from 3-N-mathyl-

15 piperidinyl or 4-N-methylpiperidinyl then R1 and R2 are not H, halo, -CF3,
benzotriazol-1yioxy or lower alkyl when: (a) R3 and R# are selected from
H and halo; and (b) the double bond between carbon atoms 5 and 6 is
present and A and B are selected from H, lower alkyl or lower alkoxy, or
the double bond between carbon atoms 5 and 6 is absent and A and B

20 are selected from Hy, (-H and -OH) or =0; and (c) RS, RS, R7, and RB are
H: and (d) Zis O.

Compounds of 5.3, 5.3A and 5.3B also include compounds
wherein when R25 is N-methyipiperidinyl selected from 3-N-methyl-
piperidinyl or 4-N-methylpiperidiny! then R and R2 are not H, halo, -CF3,

25 benzotriazol-1yloxy or lower alkyl. '

Compounds of 5.3, 5.3A and 5.3B further include compounds
whaerein when R25 s N-methylpiperidinyl then R! and F-l2 are not H, halo,
-CF3, benzotriazol-1yloxy or lower alkyl.

Compounds of 5.3, 5.3A and 5.3B also include compounds
30 wherein when R25 is N-methylipiperidiny! then: (1) at least one of said R1,
R2, R3 and R4 is selected from: -SCN, -NR10R11, .NHC(O)R190,
-NHSO-R10, .CONHR19, -CONHCH2CH20H, or
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wherein Y represents N or NO R28 is selected fromthe group consisting

of: Cl to C4 alkyl, halo, RAydroxy, N02, anino (-NH2), -NHR30, and
-N(R30) 2 wherein R30 represents Cl1 to C6 al kyl . Thi s

I nvention al so provides novel compounds of Fornula 1.0 5 having the
Formul a 5.0. i&l% Lhyention further provides novel conpounds pecTsssnasi4 Of
Formula 1.0 h %e Formul a 5. 1. Addltlonally, this invention

provi des novel conpounds of Fornula 1.0 hawvi 'the Forrmul a 5.2. These
formul as are identified below and all substituents are as defined for
Formula 1.0: [err]

,IL ocH,
s or

(2) the double bond between carbon atoms 5§ and 6 is present and at
least one of A and B repressnts -NO2.

This invention also provides a method for inhibiting tumor growth by

5 administering an effective amount of the tricyclic compounds, described
herein, to 2 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. Examplas of tumors

10 which may be inhibited inciude, but are not limited to, {ung 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

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

It is believed that this invention aiso provides a method for inhibiting
proliferative diseases, both benign and malignant, wherein Ras proteins
are aberrantly activated as a resuit of oncogenic mutation in other genes--

20 ie., the Ras gene itself is not activated by mutation to an oncogenic form--
with said inhibition being accomplished by the administration of an
effective amount of the tricyclic compounds described herein, to a
mammal {e.g., a human) in need of such treatment. For example, the
benign proliferative disorder neurofibromatosis, or tumors in which Ras is

25 activated due to mutation or overexpression of tyrosine kinase oncogenes
(e.g., nau, sre, abl, ick, and fyn), may be inhibited by the tricyclic
compounds described herein.

The compounds of this invention inhibit famesyl protein transferase
and the famnesyiation of the oncogene protsin Ras. This invention further

30 provides a method of inhibiting ras famesyl protein transferase, in
mammals, especially humans, by the administration of an effective amount

 of the tricyclic compounds described above. The administration of the



This invention further provides novel compounds of Fornula 1.0

havi ng the fornul a:

PCT7TUS96/ 03514

-12- [err]

PCT/USS6/03314

WO 96/30363

10

16

20

25

30

-15-

compounds of this invention to patients, to inhibit farnesyi protein
transferase, is useful in the treatment of the cancers described above.

The tricyclic compounds useful in the methods of this invention
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
diseasas such as tumor growth and cancer. Without wishing to be bound
by 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

As used herain, the following terms are used as defined below

uniess otherwise indicated:

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

Bu-represents buty!;

Et-represents ethyl;

Me-represents methyl;

Ph-represents phenyt;

benzotriazol-1-yloxy represents

X
N
N
\

o— .

1-methyl-tetrazoi-5-yithio represents
8N
: ‘yf S
CH,3
alkyl-{including the alkyl portions of alkoxy, alkylamino and
dialkylamino)-represents straight and branched carbon chains and
contains from one to twenty carbon atoms, preferably one to six carbon
atoms;
alkanediyi-represents a divalent, straight or branched
hydrocarbon chain having from 1 to 20 carbon atoms, preferably 1 to 6
carbon atoms, the two available bonds being from the same or different
carbon atoms thereof, e.g., msthylene, ethylene, ethylidene,



wherein a, b, ¢, d, R5, R6, R7, R8, A B and Z are as defined for Fornula
.0; each R1 and each R2 is independently selected fromH, halo, -CF3, 5
-OR10, -COR10, -SR10, -S(OtRl1 (whereint is 0, 1 or 2), -SCN, -N(R10)2,
-NR1OR11, -NC2, -OC(O R10, -CO2R10, -OCO2R11, -CN, -NHC(O) R10,

- NHSO2R10, - CONHR10, - CONHCH2CH2OH, - NR1OCOOR11, -SR11C(O OR11, [err]
10 -SR11IN( R?%,{,*@é ein each R75 is independently sel ected
-C(O OR11), benzotriazol -1-yloxy, tetrazol-5-ylthio, or substituted
tetrazol - 5-ylthio, alkynyl, alkenyl or 1 *kyl, said al kyl or al kenyl
roup optionall 96/.30
I%CT/ Bsgg /03314 Y -CHzCHz&Er. éﬁz&ﬁ%l‘ls, -CHCH2CHg, etc. -13-
bei ng substituted with IWMMSWG citbooytiifingscorahehedior or

a saturated, branched or unbranched
5 carbocyllc ring contalning from 3 to 15 carbon atoms, preferably from 4 to
6 carbon atoms, which carbocyelic ring is interrupted by 1 to 3 hetero
groups selected from -O-, -8- or - NR10-(suitable heterocycloalkyl groups
including 2- or 3-tetrahydrofuranyl, 2- or 3- tetrahydrothienyl, 2-, 3- or 4-
piperidinyl, 2- or 3-pyrrolidinyl, 2- or 3-piperizinyl, 2- or 4-dioxanyl, etc.);
10 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;
alkynyl-represents straight and branched carbon chains having at
15 least one carbon to carbon tripie bond and containing from 2 to 12 carbon
atoms, preferably from 2 to 6 carbon atoms;
aryl (including the aryl portion of aryloxy and aralkyl)-represents a
carbocyclic group containing from 6 to. 15 carbon atoms and having at
least one aromatic ring (e.g., aryt is a phenyt ring), with all available
20 substitutable carbon atoms of the carbocyclic group being intended as
possible points of attachment, said carbocyclic group being optionally
substituted (e.g., 1 10 3) with one or more of halo, alkyl, hydroxy, alkoxy,
phenoxy, CF3, amino, alkylamino, dialkylamino, -COOR10 or -NOy; and
halo-represents fiuoro, chioro, bromo and icdo; and
25 heteroaryi-represents cyclic groups, optionally substituted with R3
and R4, having at least one heteroatom selected from O, S or N, said
heteroatom interrupting a carbocyclic ring structure and having a sufficient
number of delocalized pi electrons to provide aromatic character, with the
aromatic heterocyclic groups preferably containing from 2 to 14 carbon
30 atoms, e.g., triazolyl, 2-, 3- or 4-pyridyl or pyridyl N-oxide (optionally
substituted with RS and R4), wherein pyridyl N-oxide can be represented

O Q-0

o

(Ij?hlf ;ﬁ&e% ag? %anaﬁﬂﬁ%ﬁ 82?(\{! er Fent sen {‘Weﬁf'?ﬁ&fgtté?bﬁrbwﬁmrﬁs.m



unsaturated C5-C7 fused ring to the benzene ring; R25 represents 5
het eroaryl, N-nethyl pi perdinyl or aryl (preferably R25 represents

heteroaryt)—and R48 représents H or al kyl; and with the
provi so that: . (1) when R25 is sel ected from het eroaryl
or aryl then: (a) at |east one of said Rl, R2, R3 and R4 groups
is selected frow, ~- NR1OR11, 10 -NHC(O) R10, - NHSQPEYV0$96083DMHRLO,
- CONHCH2CcH2 O YO [err] (b) the doubl e bond between

carbon atons 5 and 6 is present and at -17- | east one of A and B

el ected {1 om 3. N et hyThe folowingegolysrys et gers arp f&%ﬁﬁ#@ﬁ g

then Rl and R2 ar eabmawhtlonsahdwdu::mtrahydrofuran (THRHethbano H); mbthaynobr

;g\é\ezbfﬂ FKL \é\gﬁgl e(hﬁéOﬁ? wee m t ONE tate (E10AC); N.RA¢ B?Lgent
and A and B are scfimet B‘i'?\“{'q '@QE °Q?'F ch‘/\é’rﬁéf V@Y?’oaﬁpw

the doubl e bond beaniwydride {TEAA); et-bydrosybantomamleaman am¢hioroparbanzoic 20
are sel ected from;&d (“cymdtmmaﬂgg Egn eiﬁ'ér (ﬁg A\A yland R8 are

H; d (d) z 5 3B al
i nc?lrjlde(cgrrpoljﬁds chioroformate {GGQaES): “T'gt KE%FWPB Vhyl a0

sel ect ed" from 3- N-¢arbbdiimide hydrochioride (BECHI nyl or 4-N-net hyl pi peri di nyl

Bl kyt T A€ " rgalieg i igfphaiton of 9 s ARGRNE RITRE O il | 0"

- conpounds 10  basgranthe WP"PQS'"GSSthFFEPh%/I pi peridinyl then Rl and R2
are not H, hal o, -CF3, benzo#ri aze yl 0)<y or | ower alkyl.

O

Q
R3 and R4 is selected from -SCN, -N ,

/ o nds 30 wherei n when
D r 8sai d R1, R2,
B0,
- NHSC2R10, - CONHR10, - CONHCH2CH2OH, @r‘a' 11

1 10

Conpounds of 5.3, 5.3A and 5.3B al so )}ﬁ

R25 is N-net hyl pi peridinyl then: (13¢at

For example, R? can be at the C-4 position and R2 can be at the C-2 or
C-3 position. Also, for example; R3 can be at the C-8 position and R4 can
be at the C-9 position.

15 Representative structures of Formula 1.0 include but are not limited




WO 96/ 30363
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(2) the doubl e bond bet weén carbon atons 5 and 6 is present and at

| east one of A and B represents -NQO2. This invention al so
provi des a nmethod for inhibiting tunor growth by 5 admnistering an
effective amo he tricyclic conpounds, described FOIVCS603310 A
manmal (e.g., a hunman) in need of such trea& nt. In particular, this
i nvention provides a nethod for inhibiting"t®é grow h of tunors
expressing an activated Ras oncogene by the adm nistration of an
effective amount of the abo¥e degPribed conpounds. pl esBof tunors 10
whi ch nmay be |nh|b|teo,|nclu.- : eﬁnot i gp (e.g.,
| ung adenocar ci noma), L 08 i 2 S (e.g., ma

i ¢ carcineta), brs (e.g.,
RQ \ h and

Q 3

such as, for exanple,
colorectal car ci nomas, \s
col on adenomm), nyeI0|d By ny 4 o)

| eukenmia (AML)), thyroirR¥ folli{ nyel d&yspl astj ¢ synd®me
(MDS), bl adder carcinomggs 4 carC| noma. 7 is
believed that this i nvewwgﬁl des a neth Rs.fﬁ'h 'I‘\‘I’B't!?ng
proliferative di seases 0 LQN d mal i gnant ,™wWhe kgld;ﬁagﬁﬂroteins
are aberrantly activated as a WNesult of oncogenic nutati @ in ot her ‘genes- -
20 i.e., the Ras gene itself ifs @& activated by nutati ¢n €(¥dhn oncogenic

form- with said inhibi n being acconplished by e adm ni stration
of an ef fecti ve anount 2of Rhe tricyclgag compound® deXcri bed herein,
to a manmal (e. g a hu q) in need O ch treatnent. For exanple

t he beni gn prol i PEetarabli @SF&EPQ‘!BQFGi%BF’BH@tbQ i(ncluging: 1,R8de i n

which Ras is 25 ddd)vated due to mutation or overexpression of tyrosine
KRS NCO0CTES | oy b Bra, i and i Bloarbdl of "¢ 1Y) Ry be
5 one of a, b, ¢ and d (most preferably a) represents N or NO, most
preferably N, and the remaining a, b, ¢ and d groups represent CR? or
CR2;
each R and each R2 is independently selected from H, halo (e.g.,

- Cl, BrandF), -CF3, -OR10 (e.g., hydroxy and alkoxy (e.g., -OCHz)), alky!

10 (e.g., methyl and t-butyl, said alkyl group being optionally substituted with
halo), benzotriazol-1-yloxy, -S(OyR1 (e.g., -SCH2CHg), -SR11C{O)OR??
(e.g., -SCHaCO,CHg), -SR10 (e.g., R10 represents -CHaCgHs) and 1-
methyl-tetrazol-5-ylthio; most preferably R1 and R2 are independently H,
haio, -CFg3, lower alkyl (e.g., C1 to C4, more preferably methyl) or

15  benzotriazol-1-yloxy; more preferably R1 is Cl or H, and R2is H, Ci or Br;
still more preferably R1 is at the C-4 position, and R2 is at the C-3 position;
even more preferably R2 is Br, Clor I;

R3 and R4 are the same or different and each independently

represents H, halo, -CF3, -OR19, -COR10, -SR10, -S(OxR1 (wherein t is 0,

20 1 or2), -N{R19),, -NOg, -OC(O)R19, -CO2R19, -OCO,R1, -C(O)NHR10,
-CN, -NR19COOR?11, alkynyi, alkeny! or alkyl, said alky! or alkeny! group
optionally being substituted with halo, -OR12 or -CO,R19; most preferably
R3 and R4 independently represent H, halo, -CF3, -OR10 or alkyi (said
alkyl group being optionally substituted with halo); more preferably R3

25 and R4 independently represent H or halo (e.g., Cl, Br, or F); even more
preferably RS3 is at the C-8 position and R4 is at the C-9 positon; still more
preferably R3 is Cl at the C-8 position and R4 is H at the C-9 position;



conmpounds descri bed herein. | The conpounds of this invention

I nhibit famesyl protein transferase and the fanesylation of the
oncogene protern Ras. This invention further 30 provides a nethod of
inhibiting ras famesyl protein transferase, in manmal s, especially
humans, . by the adm nistration of an effective anount of the tricyclic
conmpounds descrgiﬁgg%above. The adm ni stration of the - PCT/US96/3314

WD 96/ 30363 WO PCT/ US96/ 03314

- 15 - | conpounds & this invention to patients,
to inhibit famesyl protein . transfer , sef ul
in the treatment of th@g ﬁr@%@@%wegﬂﬂwww"mwnsﬁ T3 of alkyl

The tricyclic confuaichaikyloptionally beind substitutedswiti -OR?Y); mostpreferably RS,

i nhibit the abnor ggl o9 ' lahgi t

5 theory, it is b 1@\/@&%&?%@?@ 'cl%vnéﬁb'ﬁﬁ st lAr‘rllaafl‘afdu“%'tél'llcstrjlm t° ﬁgﬁ%ﬂ@h’e

i nhibition of GpHbotein function, such as ras p21, by bl ocking G protein
i soprenyl ationg thus nwlsemthe Ggtionatdéuble ibondibetweer cathon atomsrSand ériat i ve

di h : ' _BGE TSRt bound
by theory, it i ﬁ%%b?ﬁ%ﬂ%@@aﬁg'ﬁmhm?*@ R ot i
10 transferase, predenablyHdlawer alkyl (9169{50 i %"@i-[‘@'ﬁ éﬁﬂ'ﬁﬁgﬁtsr as

transforned cel | salkyl), more preferably H and -OH, an@istil\mdr® préfefabiy’R; @Nd WheRHE

{2!?/ Esmgrggl used as"ﬁ«gpmlgab%'gl is\nresent batwaéﬁscdl‘ﬁglq a&ﬁﬁék%dté‘ﬁ?\eéﬂb IBt)ﬁéeér"p' se

S O
indi cated: 10 independently represent Hz, -(OR’°)%ﬂ'kY'e%nde'§e(ﬁ“§!T)2h'eHrﬁnde'&B r i on
pl us hydrogen of phgonRio8Epreferably Hz, -H and -OH, or =0, and more préferabig A

spectrum -feepresents butyl;
Et-represents et hgﬁp,resents H2 and B represents Hz%}-(f': Me-represents met hyl :

20 . Ph- r epr esBirepresents 342 or R44; and
benzotriazol - 1-yl oxy r2pasasstts O or S, and most preferably O.
15 Compounds of Formula 5.0 include:




[err] 1-nmethyl -tetrazol -5-ylthio
represents [err] 25 al kyl - (i ncl uding the
al kyl portions of al koxy, “al ky Kyl am no and :

di al kyl am no) -represents straight and branched carbon chains and

contains fromone to twenty carbon atons, preferably one to six carbon

at ons; aI kanedi yl - repr esent s pprilis¥é381¥
strai ght or bVASREYS 30 hgdrocar bon chai n havi ng from 1
to 20 carbon atons, preferably 1 to 6 cev- car bon atons,

the two avail abl e bonds being fromthe sanme or different

carbon atons thereof, e. gg Agt hyl B, ethylene, etﬁwIA dene, . B WO

96/ 30363 > * R® 2CT/ US98403314

- CH2CH2CH2-, - CH2CHCH3, s FEPT €sent s

saturated carbocyclic ri unbre \? to 20

carbon atons, preferaRRsy s34 R4 \R‘
branched 0o

het er ocycl oal kyl -represen ,
carbocylic ring containing fromﬁ to 15 carbon atons, pre rably from4 to

6 carbon atons, which car crl’l'c 7is interruptp het er o
groups sel ect ed from-oO #-(suitable h ‘sgr_b-cw: I groups
i ncluding 2- or 3- tetrahy(ﬁ - or 3- tetr ﬁydrbﬁ lfé‘nyIFkby 3-

4- pi perldinyl, 2- o 5ag Y| roI idinyl, 2- or 3- (5jqo)er| zi nyl 2. or
4-di oxanyl, etc.); 10 { p&k&iﬁ?l -represent S strai )\ZR@ branched

carbon chai ns having at 4




| east one carbon to carbon double bond and containing from2 to 12
carbon atons, preferably from2 to 6 carbon atons and nost preferably

from3 to 6 carbon atons; ' al kynyl -represents strai ght and

branched carbon chains having at 15 |east one carbon to carbon triple bond

and containing from2 to 12 carbon atons, preferably from2 to 6

car bon at ons; aryl (including the aryl portion etrasvénsie and
WO 96/30363 . .

aral kyl)-represents a carbocyclic groupqcont ai ni ng from6 to 15 carbon

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

ring), with all available 2 subsjitutabl e carbon atons of the carbocyclic
group being intended as R? "\ ya3l € points of at hi d
carbocyclic group bei ng dpti gQre R3ubstitutedy(e. £ to 3) with one
or nore of hal o, alkyl, ; 2 LA
al kyl am no, di al kyl g
fluoro, chloro, bromd aNi j R* bt el ents
cyclic groups, optionally & with R3

one heteroatom sel ected fromg or_N, said
carbocyclic ring struct RS~ ! a sufficient RS nu o RO
del ocal i zed pi el ect ronsﬁ‘e-‘m omati c char aq? t=t 8

aromatic heterocyclic grtz)@p’scép erably contai ni ng rom\QNK) 14 carbon 30

atons, e.g., trlazolyl, or ﬁ]ﬁ)yri dyl or pyri{®J8) N-pxi de_(optionally
substituted with R3 and R4), pyridyl N-oxide ca Rf?re,sent ed
as: [err] Z W 480363 Z 46

PCT/ US96/ 03314 R2! 21- 17-

The foll ow ng solvents and reagents are referred to herein’'by the

abbrevi ati ons indicated: Hheﬁ Bfuran (THF); ethadg] (EL®); methanol
(MeOH); acetic acid (HOAg or. e, et hﬁb acetate :
di et hyl f or mam de (DWF); f c acid (TFAs

)

Compounds of Formula 5.2 additionally include:



5 anhydride (TFAA); 1-hydroxybenzotriazole (HOBT); mchl oroperbenzoic
acid (MCPBA); triethylamne (Et3N); diethyl ether (Et20); ethyl
chloroformate (C CO2Et); and 1-(3-di nethyl am nopropyl) - 3-et hyl

car bodii m de hydrochl ori de (DEC). Ref erence to the
position of the substituents Rl, R2, R3, and R4 is 10 based on
t he nunbered Wucture: [err] ' For pexTAISPa/03314R1
can be at the G4 position and R2 can be at e G2 or C3
position. Also, for exanple, R3 can be at t T-8 position and R4 can

be at the G- 9 position. 15 Representative structures of

Formula 1.0 include but e Mot | e
[err] y
-18- Jerr]

R‘A -B

RZS ’ _ R25 ’



Preferably, for the conpounds of Forrmula 1.0 (including 1.0a to

1.0d): each of a, b, ¢, and d are C (carbon); or 5
one of a, b, ¢ and d (nost preferably a) represents N or NO nost
preferably N, and the remaining a, b, ¢ and d groups represent CR err] or

CR2; each R1 and each R2 is independently selected fromH,
halo (e.g , Br and F), -CF3, -OR10 (e.g., hydrrocgyosssasad koxy
(e.qg., OCI—IS)W‘”M 10 (e.g., net h)g and t butyl, sai d al kyl group
being optionally substituted with 3nal 0), benzotnazol - 1-yl oxy,

-S(O) 1R11 (e.g., -SCH2CH3 -SRllC(O)CRll
-SR10 (e.g., R10 repr ‘ %
met hyl -tetrazol - 5-yl t hiyo;
hal o, -CF3, |ower alky, /
benzotri azol - 1-yl oxy; €

still nore 'preferﬂﬂxféoi'
position; evenanor €
R3 and R4 are the same or di
represents H, hal 0, - CR¥~JSD

preverably R2 is i3r ;
erent, and each |ndepende
0, -SR10, - q&?&aﬁﬂarelnt is O,

20 1 or 2), -N(RLO)2R v R10, - CO2R10,R m@& H8 O NHR10,
-CN, -NRIOCOCR11, al kynyl enyl or alkyl, said alky aI kenyl group
optionally being subslsac)t ed jwit h{al 0, -OR10 or{(5.8PR1Q; preferably
R3 and R4 i ndependently rep hal o, -CF3, -OR10 a yl (said

al kyl group being optional & s stltut ed with halo); @reNpreferably R3
25 and R4 independently re'pre t Hor halo (e.g., O, Bggsor ,F); even
nor e preferably R3 iS at the C-8 position and is at the CG9
positon; still nore . prgBerably R3is C At $ position and
R4 is Hat the CG9 posi‘ii

(5.30) )\ R (5.3h) )N\ R4s
' N

R I!lzs
Compounds of formula 5.3A include:



WO 96/ 30363 PCT/ US96/ 03314

-19- R5, R6., _R7 and R8 each independently represents H,
-CF3 or al kyl (sai d al kyl optionally being substituted with
-OR10); nost preferably R5, R6, R7 and R8 independently represent
H and al kyl, and nore preferably H; 5 when t he
optional doubl ¢wadwpgsgdet ween carbon atons- 5 and 6 is %@%C
and B i ndependently represent H, -R10 or -OR10, nost pre } H,
| ower al kyl (Cl to C4) and al kyl oxy (i. ngﬂ'repr esents al kyl),

nore preferably H and - CH,
no doubl e bond is present
i ndependent |y represeR! H2,
or =0, nost preferably \
represents H2 and Bﬁze

R44; and Bt
Conpounds of Fornul a 5. 0 el uée
PCT/ US96/ 03314 /\20- [err]

and still rmre preferably H and when
Qar bon atons 5 and @A. A andBB each 10
‘0)2 oyl and

R/ or =0, an

RB’ N \-Rl

<\’

N N
5.3A
{ e) )\ , R (5.3Af1) l @
Z° N z' N
)
st ' st s



Compounds of Formmula 5.1 include: [err] WO 96/ 30363

PCT/ US96/ 03314

PCT/US96/03314

WO 96/30363

10

15

20

25

-25.

./
<\ AN
(5.3Ag) @ (5.3Ah)
R R4é
Z)\N' z)\n’
Los [

For the compounds of Formulas 5.0, 5.0a-5.0h, 5.1, 5.1a-5.1h, 5.2,
and 5.2a-5.2b the definitions of the substituents are as defined for
Formula 1.0. For the compounds of Formulas 5.3a-5.3h, 5.3A, and 5.3Aa-
5.3Ah, the definitions of the substituents are as defined for Formulas 5.3,
5.3A and 5.3B. _ .

Preferably, for compounds of Formulas 5.0, 5.0a-5.0h, 5.1, 5.1a-
5.1h, 5.2, and 5.2a-5.2b, R46 is selected from piperidine Ring V,
heteroaryl, phenyl, substituted pheny!, substitued pyridy! or substituted
pyridy! N-oxide, and R20 and R21 are independently selected from H or
alkyl. Most preferably, R46 is pyridyl, pyridyl N-oxide or piperidine Ring V.
More preferably, R4€ is pyridyl, pyridyl N-oxide or piperidine Ring V and
both R20 and R2! are hydrogen or both R20 and R21 are alky! (still more
preferably methyl).

Even more preferably, R48 is selected from 3-pyridyl, 4-pyridyl, 3-
pyridyl N-oxide, 4-pyridyl N-oxide, 4-N-methylpiperidinyl, 3-N-
methylpiperidinyl, 4-N-acetylpiperidinyl or 3-N-acetylpiperidinyl, and both
R20 and R21 are hydrogen or both R20 and R21 are alkyl (stil even more
preferably methyl). Even still more preferably, R46 is selected from 3-
pyridyl, 3-pyridy! N-oxide, 4-pyridyl, and 4-pyridyl N-oxide, and both R20
and R21 arg hydrogen or both R20 and R21 are methyl.

For compounds of Formulas 5.0, 5.0a-5.0h, 5.1, 5.1a-5.1h,
5.2, and 5.2a-5.2b, when R1, R2, R3, R4, A and B are selected as
described in the proviso at the end of the definition of Formula 1.0, then
R46 js preferably selected from: triazolyl, 1-N-methyipiperazinyl, 1-
piperazinyl or a heterocycioalkyl group of the formuia



21- [err] WD 96/ 30363

PCT/ US96/ 03314 ;-22- [err] Conmpounds of
Forrmul a 5.3 incl ude: err
WO 96736363 - | PCT/USI6/A3314
- 26 »
—N 8(0)
\ W
with 1-N-methyipiperazinyl, 1-piperazinyl, or a heterocycloalkyl group of
the formula
—N S(0).
\ U

§ being more preferred.
Exampies of the R42 groups include:

N
P P P
~N, ~ ~ ~N
,C\H ,C\ ,C\ ,C\

@”mo O

Hac CHS
L) PORN S
Hac CHa H,C CHy HeC 'CHy H3C “cH,
10
o .
\N N N/CHS . i
L T O
~ .
2N ~c ¢
7N\
H,C CH; H H H H
CH, 0, ,CH,
I
Loy



WD 96/ 30363 PCT/ US96/ 03314
-23- [err] ' :

WO 96/30363 PC.I. TUS96/03314

X

O™ O O

H H H oo H H

Preferably for the compounds of Formulas 5.3, 5.3a-5.3h, 5.3A,
5.3Aa-5.3Ah, and 5.3B, R25 rgpresents phenyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, or 2-, 3- or 4-pyridyl N-oxide, and most preferably 4-pyridy! or 4-

5 pyridyl N-oxide. More prefersably, R48 represents H or methyl and still
more preferably H.
Representative compounds of the invention include:

10



Compounds of fornula 5.3A include: WO 96/ 30363
PCT/ US96/ 03314 -24- [err] WD 96/ 30363
PCT/ US96/ 03314 ' 25

WO 96/30363
PCT/US96/03314

-28-

Br c Br o
. \

(5.206)



[err] For the compounds of Fornulas 5.0,

~5.0a-5.Ch, 5.1, 5.1a-5.1h, 5.2, and 5.2a-5.2b the definitions of the
substituents are as defined for Formul'a 1.0. For the conpounds of
Formul as 5. 3a-5.3h, 5.3A and 5. 3Aa- 5 5.3Ah, the definitions of the
substituents are as defined for Formulas 5.3, 5. 3A and 5. 3B.

Preferably, g;qs&gmgunds of Formulas 5.0, 5.0a-5.0Ch, 5.1, 5ptrivsesn3si4
5.1h, 5.2, an 2b, R46 is seleted fté§n|m perldlne Ring V,
[

het eroaryl, phenyl, substituted phenyl, tued pyridyl or substituted
10 pyri dyl N—oxide and R20 and R21 are independently selected fromH or
al kyl . Most preferably, R46 i PYN

V. Mor e pref eBs
Ring V and bot h
al kyl. (still nore

preferably, R46 1is select
N- oxi de, 4-pyridyl N-oxide,
met hyl pi peri di nyl,
bot h R20 and R21 are h
even nore preferably netTy
selected from 3- 20 pyrldyl
N- oxi de, and both R20 1 - ~

met hyl . For conpounds of Formulas 5.0, 5. Oa 5 Oh 5.1,

5. 1a-5. 1h, 5.2, and 5.2a-5.2b, when R1, R2, R3, R4, A and B are
sel ected as descri bequmt

A\t he proviso at the eng

1 “
/
/

the definition of

!
{

Formula 1.0, then 25
1-N—nethy|piperazﬂ
the formul a

Br Cl

(5.212)




WO 96/ 30363 PCT/ US96/ 03314

- 26- w th 1-N-nethyl pi perazinyl, 1-piperazinyl, or a heterocycl oal kyl
group of the fornula [€rr] 5 being nore preferred. Exanpl es of
the R42 groups include: [err] ' :
wo 363 PCT/US96/03314
«30-
Br Cl
| (5.213)

(5.217)
(5.215)

Br Cl

(5.216)
_CHg

5 - o



10 PCT/ US96/ 03314 WO 96/ 30363

-27- [err] - Preferably for the conpounds of Fornulas 5.3,
5.3a-5.3h, 5.3A 5.3Aa-5.3Ah, and 5.3B, R25 represents phenyl,
2-pyridyl, 3-pyridyl, 4- pyridyl, or 2-, 3- or 4-pyridyl N oxide, and
nost preferably 4-pyridyl or 4- 5 pyridyl Noxide. Mre prefereably, R48

represents H_or

Represent at i
96/ 30363

10

15

20

| and still nore preferably H - pcrnsesnssie
unds of the invention iéml ude: [err] WO
PCT/ US96/ 03314 31-

Br Cl

(5.219)

50,

A

Br Ql

| (5.220)

)\/O -
. (]

Preferred compounds are the compounds of Examples: 426, 400-G,
400-C, 400-F, 400-E, 425-H, 401, 400-B, 400, 400-L, 425-U, 413, 400-J,
417-B, 438, 411-W, 425-0, 400-D, 400-K, 410-G and 400-H.

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,
inciuding racemic mixtures. Enol forms are also included.

Certain tricyclic compounds will be acidic in nature, e.g. those
compounds which possess a carboxy! or phenolic hydroxyl group. These
compounds may form pharmaceutically acceptabie salts. Examples of
such salts may include sodium, potassium, calcium, aluminum, gold and
silver salts. Also contemplated are salts formed with pharmaceutically
acceptable amines such as ammonia, alkyl amines, hydroxyalkylamines,
N-methyliglucamine and the like. '

Certain basic tricyclic compounds also form pharmaceutically
acceptable salts, e.g., acid addition salts. For example, the pyrido-



-28 - [err] WD 96/ 30363

PCT/ US96/ 03314 =20 [err]
PCT/ US96/ 03314 WO 96/ 33063~ -30- err] . |
WO 96/30363 32 PCT/US96/83314

nitrogen atoms may form saits with strong acid, while compounds having
basic substituents such as amino groups aiso form saits with weaker
acids. Examples of suitable acids for salt formation are hydrochioric,
sulfuric, phosphoric, acetic, citric, oxalic, malonic, salicylic, malic, fumaric,
5 succinic, ascorbic, maleic, methanesutfonic and other mineral and
carboxylic acids well known to those in the art. The salts are prepared by
contacting the free base form with a sufficient amount of the desired acid
to produce a salt in the conventional manner. The free base forms may be
regenerated by treating the salt with a suitable dilute aqueous base
10 solution such as dilute aqueous NaOH, potassium carbonate, ammonia
and sodium bicarbonate. The free base forms differ from their respective
salt forms somewhat in certain physical properties, such as solubility in
polar solvents, but the acid and base salts are otherwise equivalent to
their respective free base forms for purposes of the invention.
15 All such acid and base salts are intended to be pharmaceutically
acceptable salts within the scope of the invention and ali acid and base
-salts are considered equivalent to the free forms of the corresponding
compounds for purpopses of the invention.
Compounds of the invention may be made by the methods
20 described in the examples below, and by the methods described in WO
95/10516 published April 20, 1995--see, for example, the methods for
preparing compounds of Formula 400.00.
On page 57 at lines 7 to 16 of WO 95/10516 a process is disclosed
for introducing substituents at the C-3 position of pyridine Ring I of
25 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 CuBrz in aqueous EtOH .
Compounds usetul in this invention are exemplified by the foliowing
preparative examples, which should not be construed to limit the scope of
30 the disclosure. Alternative mechanistic pathways and analogous
structures within the scope of the invention may be apparent to those
skilled in the art.



WO 96/ 30363 - PCT/ US96/ 03314

-31 - Jerr] . 5 ___Preferred conpounds are the
conpounds of Exanpl es: 426, 400-G 400- C, 400-F, 400-E, 425-H, 401,
400- B, 400, 400-L, 425-U, 413, 400-J, 417-B, 438, 411-W 425-0O, 400-D,
400- K, 410-G and 400-H. Lines drawn into the ring systens

I ndicate that | cat ed bond _ may be attached to any pefpndsbéo3sis
substitutabl e ri'ng carbon atons. 3gertal n conpounds of the

i nvention may exist in different |sorrer| C (e.g., enantioners and

di ast ereoi soners) fornms. The inve tes all such isoners
both in pure formand in admxturﬁ%wmm’c m xt ures. Enol
forms are al so i ndtepdd. Certain tricyclic corrpounds will be

acidic in nature, e.g. those conmpounds whi ch possess rboxyl or

phenal i ¢ hydroxyl g - on’epunds may 1t ly

acceptabl e salts. EX

- _
' *OEt o)‘om
Combine 6 g (15.11 mmol) of the titie compound of Preparative
5 Example 47B, of WO 95/10516, and benzene, and add 2.3 g (9.06 mmol)

of iodine. Heat the mixture at reflux for 3 hours, cool, then dilute with 50
mL of CH2Cl2. Wash the organic phase with 5% NaHSO03(ageuous) (3 x
80 mL), then with 1M NaOH (aqueous) (2x 80 mL), and dry over MgSO4.
Concentrate to a residue chromatograph (silica gel, 30% EtOAc/hexanes),

10 togive 3.2 g (42% yleld) of the product iodo compound. Mass Spec.:
MH+ = 509

T

O OEt

The product of Step A is hydrolyzed via substantially the same
15 procedure as described in Example 358, Step A, of WO 95/10516, to give
the iodoamine product in 89% yieid.

Cl

oz




such salts may include sodium potassium calcium alum num gold and
~silver salts. Also contenplated are salts forned wi_th pharnmaceutically
accept abl e am nes such as anmoni a, al kyl am nes, hydroxyal kyl am nes, 20

N- et hyl gl ucam ne and the |ike. Certain basic tricyclic
conpounds al so form pharmaceutically acceptable salts, e.g., acid
addition salt %35xarrpl e, the pyrido- - WD 96/ 30363pcT/us9esn33ie
PCT/U896/03313mo : - 32- " nitrogen
atons may formsalts with strong acid, whi T@‘éorrpounds havi ng basi c

Beanpl o5 of sui tabl o adMeuetel Fresalmii EidPblset sipe X R o ssrnosd

sul furic, phosphor(2ei2 gkisthydrolyzed via substantially theisame pracedure/as desaribiedc,

fumaric, 5 succigi 858, Step 78 of WO 95PI0EI8C ! ﬁfani.svsgr(dssatquamar al
and car boxylic_acrds wel nown to those in The art. The 'salts are
prepar ed by Rromoamine, produclc r ce base formwith a sufficient amount of
t he desired acisd to.produce PARATIN X Aonal manner. The

free base fornms may be regenerated b ating the salt with a

sui tabl e dilute aqueous base 10 sglJyt /O S N _Lgte agueous NaOH,

pot assi um car bonat e, ammoni a and sog ' bonate. The free base
forms differ fromtheir respective N E sonmewhat in certain
physi cal properties, such as solubility in pol ar solvents, but the
acid and base salts are otherw se equivale their respective free
base fornms for purposes of the invention. Al'l such acid and base
salts are intended to be pharmaceutically "N acceptable salts within the

scope of the invention and all acid and baseH salts are considered
equi val ent to the forms of the corresponding conmpounds for

pur popses of the i I on. Conmpounds of the_jnvention may be
made by the nmethods 20 _de [ 4N ége exanpl es bako¥ LAY t met hods
described in WO o)/ 10§ . April 20, p anpl e,

t he net hods for

Combine 82.0 g (0.26 moie) of the product of Preparative Example
10 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 Ei20, followed by dropwise
addition of saturated Na2S04 (aqueous} until a precipitate forms. Filter
and stir the filtrate over MgSO4 for 30 minutes, then concentrate in vacuo
15 to give the product compound in 83% yieid. Mass Spec.: MH+ =313

Step B;

Cl Cl

N N
H
| A
Combine 24.32 g (74.9 mmol) of the Product from Step A, 500 mL

of toluene, 83 mL of EtsN and £5.9 mL of ethyl chioroformate and heat the
20 mixture at refiux ovemight. Coot to 25°C, pour into 200 mL of water and



prepari ng conpounds of Fornula 400. 00. On page 57 at lines 7 to

16 of WD 95/10516 a process is disclosed for introducing substituents
at the G3 position of pyridine Ring I of 25 Fornula 1.0 by nitrating a
conmpound of Formula 415.00. The nitro group may then be reduced to the
correspondi ng am ne using the disclosed reagents or powdered Zn and
either Cud 2 %W I n aqueous Et CH. Conpoundspgifrosselossid- t hi s
i nvention are fied by the foll ow ng preparative exanpl es, which

shoul d not be construed to limt the scope cﬂs 30 the disclosure. Altenative

mechani sti c pat hwa I n.the.scope . of the
i nvention may be aﬁ#@%%bﬁameﬂ'ﬁﬂ% @I’ggp ﬁé" rate in vacuoto g,
96/ 30363 residue and chromatograph (sikeaTgals8e%EtOAchexana) to give 15 g of
-33- the produdtBBMPBEhE Mas'Spde. 4 -5t sBad; [err]

Combine 6 g (15. 11%% of the title conpound of Preparative 5 Exanple
47B, of WD 95/ 1051%; benzene, and add 2.3 ¢g (9.06 mol of i odine.

Heat the m xture at reflu D hours, cool, then di h 50 mL of
CH2d.2. Wash the or gaf @ a

b-6P6 NaHSOB( aeN

N
Et
()\ olEt OJ\ o

Dissoive 3.2 g (10.51 mmol) of tetra-n-butylammonium nitrate in 25
mL of CH2Clz and add 2.2 g (10.51 mmol, 1.5 mL) of TFAA. Cool to 0°C
and add the mixture (via cannuta) to a solution of 3.68 g (9.56 mmol) of the
preduct of Step B in 50 mL of CH2Cl at 0°C, then stir at 0°C for 3 hours.
10  Allow the mixture to warm to 25°C while stirring overnight, then extract
with saturated NaHCO3 (aqueous) and dry over MgS0O4. Concentrate in
vacuo to a residue and chromatograph (silica gel, 30% EtOAc/hexane) to
give 1.2 g of the product compound. Mass Spec.: MH+ = 430
Step D:

O,N a HoN cl

N
oJ\o'r":t OJ\O'Et

Combine 2.0 g (4.7 mmol) of the Product of Step C and 150 mL of
85% EtOH (aqueous), add 2.4 g (42 mmol) of Fe filings and 0.24 g (2.1
mmol) of CaClp, and heat at refiux for 16 hours. Filter the hot mixture
through a bed of celite®, wash the celite® with hot EtOH. Concentrate the
20 filtrate in vacuo to give a 100% yield of the product compound. Mass
Spec.: MH+ = 400.

15



80 nL), then wwth 1M NaOH (aqueous) (2x 80 nL), and dry over MySO.
‘Concentrate to a residue chromatograph (silica gel, 30% Et QAc/ hexanes), 10
to give 3.2 g (42%yield) of the product iodo conpound. Mass Spec.: M+
= 509 Step B: [err] The product of Step A is hydrolyzed
via substantially the same 15 procedure as described in Exanple 358, Step
A, of WO 95/ 19aldimesed 0i ve t he i odoam ne product in 89% yirgiTHUs96/03314

PREPARATI VE EXAMPLE 49 [err] WD 96/ 30363

PCT/ US96/ 03314 | -36- - 34-

The product of Prgparative Exanple 47, Step C, of WD 95/10516,

(2.42 g) is hydrM via substantially the sanme procedure as descri bed
in Exanpl e 358, Step A 10516, to give 1.39,a (69%\igld) of the
br onoam ne product .HgN Cl MR FANR =T A

[err]

) | )
CO.Et CO,Et
Combine 2.0 g (5.2 mmol) of the Product of Step D and 20 mL of

48% HBr, cool the mixture to -5°C. Stir the mixture at -5°C for 15 minutes

5 and slowly add a solution of 1.07 g (15.5 mmol) of NaNO2 in 10 mL of
water. Stir for 45 minutes, then quench with 50% NaOH (aqueous) to pH
~10. Extract with EtOAc, dry the combined extracts over MgSO4 and
concentrate in vacuo to give the product compound. Mass Spec.: MH+=

465
10 StepF:
Br ) a Br a
N —_ N
N N
COEt H

Hydroyze 4.0 g of the Product of Step E via substantially the same
process as described for Example 358, Step A, of WO 95/10516, to give
1.39 g of the product compound. Mass Spec.: MH+ = 392

15 PREPARATIVE EXAMPLE 53
NO,
cl
N H

Lz



Step A [err] Combine 82.0 g (0.26 nole) of the

product of Preparative Exanple 10 1, Step G of WD 95/10516, and 1
L of toluene, then add 20.06 g (0.53 nmol e) of LiAlH4 and heat
the reaction m xture at reflux overnight. Cool the m xture to

roomtenperature and add -1 L of El 20, followed by dropw se

addi tion of S%W Na2SO4 (aqueous) until a precipitate fpcywsosissser
and stir the Ti ate over MpSO4 for 30 m nukbes, then concentrate in vacuo
15 to give the product conpound in 83%yield Mass Spec.: MH = 313

Step B: [err] . Conmbine 24.32 g (74.9 mmol ) of the
Product from Step MO L of tol uene, =af. Et 3N and 65.9
nm. of ethyl chloroformate and heat the 3?0Nm '

overnight. Cool to 25[err]C, pour into 200 nL of wH¥

H

N
a 53(i)
N H i o
——————
NO,
Y
CO,Et cl
N H
53(ii)
]
CO,Et

Combine 14.95 g (39 mmol) of the Product of Preparative Example
34A, of WO 95/10516, and 150 mL of CH2Cl», then add 13.07 g (42.9
5 mmol) of (nBu)sNNO3s and cool the mixture to 0°C. Slowly add (dropwise)
a solution of 6.09 mL (42.9 mmol) of TFAA in 20 mL of CH2Cl2 over 1.5
hours. Keep the mixture at 0°C ovemight, then wash successively with
saturated NaHCO3 (aqueous), water and brine. Dry the organic solution
over Na>S0g4, concentrate in vacuo to a residue and chromatograph the
10 residue (silica gel, EtOAc/hexane gradient) to give 4.32 g and 1.90 g of the
two product compounds 53(i) and 53(ii), respectively.
Mass Spec.(53(i)): MH* = 428.2; Mass Spec. (53(ii}): MH* = 428.3

Step B:
NO, NO,
cl cl
N H —i N H
53(ii)
Y X
COgEt "
15 The compound 53(ii) from Step A (0.20 g} is hydrolyzed via

substantially the same procedure as described for Example 358, Step A,



WO 96/ 30363 ' PCT/ US96/ 03314

- 35- extact wwth EtOAc...Dry the extract over MgSO4, concentrate in
vacuo to a resi due and chr omat ograph (silica gel 50% Et QAc/ hexane) to
give 15 g of t he product compound. Mass Spec.: M—I+ = 385. Step C

[err] Dissolve 3.2 g (10.51 rrrml) of

tetra-n-butyl | nitrate in 25 m. of CH2C 2 and adegcZnBeep3siO. 51
mmol, 1.5 nmL) 0 . Cool to O[err]C nd add the mxture (via
cannula) to a solution of 3.68 g (9.56 nmmol ’ of the product of Step B

![ EeS% )Tt_u?]:a ?;2\?\/135 ﬁéﬁ% @'j\m%‘%éél rer n%ga}égﬁg‘&m %G{bh@r*ﬁgfﬁ)‘y ow

wi th saturated NaHZERPQ eous) and dry over MgSO4. Concentrate in
vacuo to a residue and sihg tRi Slarting campdurciindidated’aid Eubdtantialyane same

Give 1.2 g of the g adict CoaEg W Bubarie Exlibie 59 Mes e o1

5 compounds in Table 1 are prepared:

—JABLE 1
Starting Compound Analytical
comgound ' Data
ON cl
Preparative N -
Exampie 53,
Step A,
compound N
53(j) ._ H
Preparative Example 53A
Preparative Mass Spsc.:
Example 54, MH+ = 466.9
Step B,
compound
54(ii)
Preparative Example 538
Br Ci
Preparative N H Mass Spec.:
Example 54, MH* = 466.9
Step B,
compound N
54()) H
Preparative Exampie 53C




15 Conbine 2.0 g (4.7 mmol) of the Product of Step C and 150 niL of
85% Et OH (aqueous), add 2.4 g (42 mmol) of Fe filings and 0.24 g (2.1
mtol) of Cad 2, and heat at reflux for 16 hours. Filter the hot m xture

t hrough a bed of celite[err], wash the celite[err] with hot EtCH.
Concentrate the 20 f||trate I n vacuo to give a 100%vyield of the product

npound pec.: M+ = 400. WO 96/ 30 p6Us96/03314
PCT/ usgelowﬁ”‘m’q - 36- Step E: [err]
Combine 2.0 g (5.2 mml) of the Product of gtep D and 20 nL of 48%
HBr, cool the mxture to -5[err] (g a3 ARG e al -S[err]C for 15
mnutes 5 and slowy add a ' 5.5 mol) of NaNQ2 in
10 L of Stepd Stir for 45 ninutes, then guench with 50% NaOH
(aqueous) to pH -10. act wi th Et OAc, smenhi ned extracts
over MgSH and O;N . F Ny#EGtuo t H ﬁ R SaTipound.
Mass Spec.: M= " Step F: ’

COZEt éo,m
Combine 22.0 g (51.4 mmol) of the product 53(i} from Preparation
5 53, Step A, 150 mL of 85% EtOH (aqueous), 25.85 g (0.463 mole) of Fe
powder and 2.42 g (21.8 mmol) of CaClp, and heat at reflux overnight.
Add 12.4 g (0.222 moie) of Fe powder and 1.2 g (10.8 mmol) of CaCl, and
heat at reflux for 2 hours. Add another 12.4 g (0.222 mole) of Fe powder
and 1.2 g (10.8 mmol) of CaCli; and heat at refiux for 2 hours more. Fiiter
10 the hot mixture through celite®, wash the celite® with 50 mL of hot EtOH
and concentrate the filtrate in vacuo to a residue. Add 100 mL of
anhydrous EtOH, concentrate to a residue and chromatograph the residue
(silica gel, MeOH/CH2Cly gradient) to give 16.47 g of the product

compound.
15 Slep B:
Br c
N H
54(i)
HoN cl CO,Et
-—" Br
N
H Br Cl
N N H
] "
CO,Et , S54(ii)
Y
CO.Et

Combine16.47 g (41.4 mmol) of the product compound from
Preparative Example 54, Step A, and 150 mL of 48% HBr {aqueous) and



Hydroyze 4.0 g of the Product of Step E via

[err]

substantially the sane ... process as described for Exanple 358, Step
A, of WD 95/10516, to give. 1.39 g of the product conpound. Mass
Spec.: MH = 392 15 PREPARATI VE EXAMPLE 53 [err]

WD 96/ 30363 PCT/ US96/ 03314

-37- St Wo Wr r] _ : PCT/US96/03314

-40-

cool to -3°C. Slowly add (dropwise) 18 mL of bromine, then slowly add
{dropwise) a solution of 8.55 g (0.124 moie) of NaNOzg in 85 mL of water.
Stir for 45 minutes at -3° to 0°C, then adjust to pH = 10 by adding 50%
NaOH (aqueous). Extract with EtOAc, wash the extracts with brine and dry
the extracts over NagS04. Concentrate to a residue and chromatograph
(sllica gel, EtOAc/haxane gradient) to give 10.6 g and 3.28 g of the two
product compounds 54(i) and 54(ii), respectively.

Mass Spec. (54(i)): MH+ = 461.2; Mass Spec. (54(ii)): MH+ =539

PREPARATIVE EXAMPLE 55
cl
N
HO
N
H

The title compound is known and is prepared by the procedure

described in Bioorg, & Med. Chem. Lett., 3, (No. 6) 1073-1078 (1993).

PREPARATIVE EXAMPLE 56 o
/\/\ CHS
HN
Br Cl
N
N
H

Step A;
HO Br
Br a Br cl
N ' N
————
N

|
N
o’)\o’Et J\ -Et

o o



Conmbi ne 14.95 9 (39 mml) of the Product of Preparative Exanple 34A, of
WO 95/10516, and 150 mL of CH2Cl 2, then add 13.07 g (42.9 5 mml) of
(nBUYZNNO3 and cool thé mxture to Olerr]C. Slowy add (dropw se) a
solution of 6.09 nL (42.9 mmol) of TFAA in 20 nL of CH2Cl 2 over 1.5

hours. Keep the mxture at O[err]C overni ght, then wash successively with
sat ur at ed NaHWeous), wat er and brine. Dry the organi CPET/DS86/03314
over Na2so4, W rate in vacuo to a resigdue and chronmat ograph the 10
residue (silica gel, EtOAc/hexane gradient’) to give 4.32 g and 1.90 g of

Spec. (53(1)) " M = aoG0mbine3dagu1ahe pragiic pf Progaaibe,cimdle 44, o LW 17°°
15 The conp@s/O5I8((published Apti 20, 1985), 1.8 b of PBrg; -0 mi-eiEigNand
substantiall'y t he 330P PEMEBY! ahdheafferhbdRe dt F6fiteavahghiSBoolther A
mbdure, dilute with CH2Cl2 and wash with 1 N NaOH (aqueous). Dry over
5 MgSO4 and concentrate in vacuo to give 1.22 g (53% yield) of the product

compound. Mass Spec.: MH* = 541

Step B:
Br _/\/\CHS

HN

a
Br Br cl

Y N
o‘)\o’ =t o)\o,l-:t

Combine 0.3 g of the product compound from Preparative Example .
10 56, Step A, and 8 mL of n-butylamine and stir at 120°C in a sealed tube for
48 hours. Concentrate in vacuo to a residue and purify by preparative
plate chromatography (silica gel, 1.5-2.5% MeOH/CH2Cly} to give 80 mg
(27%) yield of the product compound. Mass Spec.: MH* = 534

Step C:
. CHy
aﬂl\r
Br
N
N
15 O)\°'m

Combine 66 mg of the product compound from Preparative
Example 56, Step B, 4 mL of anhydrous EtOH, and 15 mL of concentrated
HCI stir at refiux for 60 hours. Cool the reaction mixture to about 0°C and
basify by adding KOH. Extract with CHzCly, dry the extract over MgSOa,
20 and concentrate in vacuo to give 46 mg (81% yield) of the product
compound. Mass Spec.: MH* ='462



- 38- of WD 95/ 10516 (published April 20, 1995), to give 0.16 g of the

pr oduct conpound. Using the starting compound indicated and
substantially the sanme procedure as described in Preparative Exanple 53,
Step B, the 5 conpounds in Table 1 are prepared:

TABLE 1 Starting Conpound _ Anal yti cal Conpound
Dat a wm Preparative Exanpl e 53, St ep Acrusssmsergpound
53(i) Preparative Exanpl e ESA [err] Preparative

Mass Spec. : Exanpl e 54, MH =

Exanpl e 54,
conmpound 54(1)

466. 9 Step B, conmpound EBEERé&i&E.EXAMELEjZ Preparative
Exanpl e 53B Preparative Mass Spec. :

N - N
5 Combine 1.19 g of the product of Preparative Example 44, of WO
" 85/10516, 10 mL of anhydrous DMF, 0.2 g of NaH (60% in mineral oil) and

0.19 mL of methy! iodide, and stir at room temperature overnight.
Concentrate in vacuo to a residue, dilute the residue with CHaClo, wash
with saturated NaHCO3 (aqueous), and dry over MgSO4. Concentrate in

10 vacuoto give 1.13 g (92% Yield) of the product compound. Mass Spec.:
MH+ = 493.

Hydrolyze 1.13 g of the product of Step A via substantially the same
15 procedure as described for Preparative Example 56, Step C, to give 0.61
g (63% yield) of the product compound.



PCT/ US96/ 03314 WD 96/ 30363 - 39-

PREPARATI VE EXAMPLE 54 Step At [err] - _ Conbine 22.0 g
(5t—4—moty—of~The product b3(i) from Preparation 5 53, Step A 150 nL of
85% Et OH (aqueous), 25.85 g (0.463 nole) of Fe powder and 2.42 g (21.8
mml ) of CaCl 2, and heat at reflux overnight. Add 12.4 g (0.222 nol e)
of Fe powder and 1.2 g (10.8 nmmol) of Cad 2 and heat atpCEAOSos03dIer 2
hours. Add arf¥? .4 g (0.222 nole) of Fe powder and 1.2 g (10.8

mmol ) of CaCl 2 and heat at reflux for 2 h_o"u nmore. Filter 10 the hot

m xture through celite[err], wash 2 pied by 50 L of hot Et CH

and concentrate the filtrate in va = ad 100 nl of
anhydrous Et OH, concentrate to a residyg O A oaraph t he residue
(silica gel, MeOH C2C 2 gradi ent) Bre J he product
conpound. 15 Step B: [err]
\
N
H
Step Al
O,N cl
58()
N
P
NO,
\ Cl
58(ii)
N
Et
Ao
S - Combine 1.07 g (3.52 mmol) of tetrabutylammonium nitrate, 4 mL of

anhydrous CH2Clz and 0.743 g (3.52 mmol) of TFAA, and add the
resulting mixture to a solution of 1.22 g (3.20 mmoi) of the title compound
of Preparative Example 37, of WO 85/10516, in 8 mL of anhydrous
CH2zClp at room temperature. Stir at room temperature overnight, then

10 wash with 20 mL of saturated NaHCO3 (aqueous) and 20 mL of brine, and
dry over MgSOg4. Concentrate in vacuo and chromatograph the resulting
residue (silica gel, EtOAc/hexane) to give 0.216 g of the product
compound 58(i) and 0.27 g of the product compound 58(ii). Mass Spec.
(58(7)): MH+ =426. m.p. (58(i)) 97.5° - 98.2°C.



Conmbi nel6.47 g (41.4 mmol) of the product conpound from Preparative
Exanpl e 54, St ep A and 150 n1_ of 48% HBr (aqueous) and WO
96/ 30363 "PCT/'US96/ 03314
- 40- cool to -3[err]C. Slowy add (dropwi se) 18 nL of brom ne, then
slowy add (dropwi se) a solution of 8.55 g (0.124 nole) of NaNO28 in
85 nL of water. Stir for 45 mnutes at -3 to O[err]C st to
pH = 10 by adV® P38 NaOH (aqueous). Exract with Et ( Was
extracts with brine and dry 5 the extr48ts over Na2SO4. Ooncentrate to
a residue and chr omat ogr aph (silica gel, EtQAc/hexane gradient) to
give 10.6 g and of the two product conpounds 54(|) and
54(ii), respectively. Mass Spec. (54(| )) Mass
Spec. (54(ii)): M+ = 53 cl 3 NWPCE 55
[err] OgN
s ——
58(i)

5

10

15

)N\
Et
Oi O’Et ' o) o~

Reduce the product 58(i) from Step A via essentially the same
procedure as described in Preparative Example 47, Step B, of WO
95/1 0516, to give the product compound. Mass Spec.: MH+ = 386

T

o O,Et o o

React the product from Step B with HBr and bromine via essentially
the same procedure as described in Preparative Example 47, Step C, of
WO 95/10516, to give the product compound. Mass Spec.: MH+ = 459

Br Cl
Br Cl
R |
N
N
H

o) o’Et
Hydrolyze 0.83 g of the product from Step C via essentially the
same procedura as described in Preparative Example 56, Step C, to give
0.56 g of the product compound. Mass Spec.: MH*+ = 387



10

The title conmpound is known and is prepafed by the procedure
described in Bioorg. & Med.. Chem Lett., 3, (No. 6) 1073-1078 (1993).

PREPARATI VE EXAVPLE 56 ‘[‘—“er r]

96/ 30363
- 41_

WO

and

t he

pr oduct

15 Step A [err] WO

PCT/ US96/ 03314
Conmbi ne 2.04 g of the product of Preparative Exanple 44, of
95/ 10516 ’EHBI i shed .April 20, 1995), 1.3 nL of PBr3, péyl 4 Et 3N
20 n¥ Br2, and heat the m xture at. reflux overnight. Cool
mxture, dilute with CH2G2 and wa4®-with 1 N NaOH (aqueous). Dry
over 5 MySO4 and concentrate mW(SS% yield) of the
Cl Cl
N
H
Step A
Cl C!
cl
o
N
|
CH,
5 Combine 7.3 g (26.4 mmol) of the starting ketone (see J,_Med.

Chem., 4238 (19982)) and 230 mL of THF and cooi to 0°C. Add a solution
of 32.2 mmol) of N-methyl-piperidine-4-magnesium bromide in 26 mL of
THF and stir at 0°-5°C for 4 hours. Add 400 mL of EtOAc, wash with
saturated NH4Cl (aqueous), and dry over MgSO4. Concentrate in vacuo

10 to a residue, add ~200 mL of CH2Cl2 and stir for 0.5 hours. Filter to collect
the resulting solid and concentrate the fiitrate to a volume of ~100 mL and
let sit at 5 °C for 18 hours. Filter and combine the solids to obtain a total of
7 g (19.4 mmol) of the product compound. m.p. -153 7°-158 °C; Mass
Spec.: (Cl) MH+ = 376

15 StepB:

o

CHb

Combine 5 g of the product from Step A and 30 mL of TFA at
ambient temperature and stir for 1 hour. Concentrate in vacuoto a
residue, dissolve the residue in CHaCla and wash with a saturated



conpound. Mass Spec.: M+ = 541 [J[err] Conmbine 0.3 g
of the product corrpound from Preparative Exanple 10 56, Step A, and 8 nL

of n-butylam ne and stir at 120[err] Cin a sealed tube for 48 hours.
Concentrate in vacuo to a residue and purify by preparative pl ate
chromat ogr aphy (silica gel, 1.5-2.5% MeOH CH2Cl 2) to give 80 ny (279%
yield of the %W conpound. Mass Spec.: M 534 St po1/G596/0B38 T |
15 66 ng of the product ﬁ“rpound from Preparative

Exanpl e 56, Step B, 4 nL of anhydrous EtOH "and 15 nL of concentrated

and * | basify bl a&ﬂ%ﬁ“%@@%ﬁﬁff@&@%“&@?%ﬂ%iﬁ”C

MySO4, 20 and cosompouad.cm.p=\1236.4-138°G; MassSpag.:((B it #3581 t he
pr oduct conpoggdp ChBss Spec.: M+ 462
a cl Cl Cct
———
y
5 Combine 0.6 g (1.75 mmol) of the product of Step B and 25 mL of

toluene, add 0.73 mL (5.27 mmot) of Ei3N and 1.34 mL (14 mmol) of
CICO2Et, and heat to 80°C for 2 hours. Add 0.7 mL more of CICO2Et, heat
for 1 more hour, then cool to 25 °C and concentrate in vacuo to a residue.
Dissolve the residue in EtOAc and wash with 1IN NaOH (aqueous)

10 followed by brine. Dry over MgSQO4, concentrate in vacuo to a residue and
chromatograph (silica gel, 10% EtOAc/hexanes) to give 0.55 g of the
product compound. Mass Spec (FAB) MH+ = 416.2

o

o o
15 Dissolve 5 g (12.5 mmol) of the product of Step C in 30% HBr in
HOAc and heat at 40°C for 24 hours, then cautiously add the mixture to
cold 25 % NaOH (aqueous). Extract with CH2Cl, (3 X 100 mL),
concentrate the extracts to a residue and chromatograph (silica gel, 5% to
30 % MeOH/CHzCl2) to give 2.18 g of the product compound.
20 m.p.= 159.5°-160.8°C; Mass Spec.: (FAB) MH+ = 344.1



PCT/ US96/ 03314 WD 96/ 30363 -42-
PBEPARATI VE EXAMPLE 57 .. lerr] . Step A [err]
5 Conbine 1.19 g of the product of Preparative Exanple 44, of WO
95/ 10516, 10 nL of anhydrous DMF, 0.2 g of NaH (60%in mneral oil) and
0.19 nmL of nethyl iodide, and stir at room tenperature overnight.
Concentrate in vacua to a residue, dilute the residue W th Cpéplydesiafin

with saturate¥ (aqueous), and dry over MgSO4. Concentrate 1 n
10 vacua to give 1.13 g (92%vyiel d) of thed4product conpound. Mass Spec.:
M+ = 493.
PREPARATIVE EXAMPLE 60
F ' a
N
H
Step A

H,N

5 Combine 16.25 g (40.83 mmol) of the product of Preparative Exampie 47,
Step B, of WO 95/10516, and a slurry of 7.14 g (61.11 mmol) of NOBF4 in
100 mL of CH2Clz and stir the mixture for 3 hours. Add 100 mL of
o-dichlorobenzene and heat for 5 hours, distilling the CH2Cl2 from the
mixture. Concentrate in vacuo to a residue, add 200 mL of CH2Cls and

10  wash with water (2 X 200 mL). Dry over MgSOs, concentrate in vacuoto a

residue, and chromatograph (silica gel, 20% EtOAc/hexane) to give 4.1 g
of product compound 60(i) and 4.01 g of Product compound 60(ii}. Mass
Spec. (60 (i)): MH* = 418. Mass Spec. (60 (i)): MH+ = 401



Step B: [err] Hydrol yze 1.13 g of the product of

Step A via substantially the sane 15 procedure as described for
Preparative Exanple 56, Step C, to give 0.61 g (63%yvyield) of the
product conpound.

PCT/ US96/ 03314 - 43-
PREPARATI VE EXANMPLE 58 [err] : PCT/US96/03314

H WO 96130363 Step A: [err] 48

Siep B:
F

Cl
F Cl
N
— N ]
60Gi) |
N

N
H

A e

o) (o]
Hydrolyze 3.4 g of the product 60 (ii) from Step A via essentially the
same process as described for Example 358, Step A, of WO 95/10516, to
5 give 3.01 g of product compound. Mass Spec.: MH+ = 329
Using compound 60(i) from Preparative Exampie 60, Step A, and
following substahtially the same procedure as described in Preparative
Exampie 60, Step B, the compound:

Cl cl
N
N .
H (Preparative Example 60A)
10 was prepared. Mass Spec.: MH* = 346.
PREPARATIVE EXAMPLE 61
HO
o
Step A:
0]
E10 | E10
.
N

0~z
'+



5 Combine 1.07 g (3.52 mml) of tetrabutylamoniumnitrate, 4 nlL of
anhydrous CH2CA 2 and 0.743 g (3.52 mml ) of TFAA, and add the

reSulting mxture to a solution of 1.22 g (3.20 nmol) of the title conpound
of Preparative Exanple 37, of WD 95/10516, in 8 nL of anhydrous

CH2Cl 2 at roomtenperature. Stir at roomtenperature overnight, then

10 wash V\At&[g%of saturated NaHCO3 (aqueous) and 20 L pérbédsisag and
dry over MySCA” entrate in vacuo and chronmat ograph the resulting
residue (silica gel, EtQAc/hexane) to givé&™."216 g of the product

ooy Lyt 0 oo 10 (L S S it i 1385

PCT/ US96/ 03314  dry CH2Cl2 at -20°C, add 10.454g (60.5 mmol) of MCPBA and stir at -20°C
for 1 hour and then at 25°C for 67 hours. Add an additional 3.48 g (20.2
mmoles) of MCPBA and stir at 25°C for 24 hours. Dilute with CHzClz and

5 wash with saturated NaHCO3 (aqueous) and then water. Dry over MgSO4,

concentrate /n vacuo to a residue, and chromatograph (silica gel, 2%-
5.5% (10% NH4OH in MeOH)/CH2Cly) to give 8.12 g of the product
compound. Mass Spec.: MHt = 182.15

10 - -
Combine 3.5 g (19.3 mmol) of the product of Step A, 17.5 mL of
EtOH and 96.6 mL of 10% NaOH (aqueous) and heat the mixture at §7°C
for 2 hours. Add 2 N HCI {(aqueous) to adjust to pH = 2.37 and
concentrate in vacuoto a residue. Add 200 mL of dry EtOH, filter through
15 celite® and wash the filter cake with dry EtOH (2X50 ml). Concentrate the
combined filtrates in vacuo to give2.43 g of the title compound.
Using the product of Preparative Example 26, of WO 95/10516, and
substantially the same procedure as described for Preparative Exampie
61, Steps A and B, the following compound was prepared:

O
CHg
HO CH3
l -
20 o (61A)
PREPARATIVE EXAMPLE 62
NHCOOCH; NHCOOCH,
| —_—
Q N%

l
o.

Combiné 10 g {65.7 mmoi) of 3-methoxycarbonylaminopyridine
and 150 mL. of CH2Cl3, cool to 0°C and slowly add (dropwise) a solution



Step B: [err] Reduce the product 58(i) from Step A via
essentially the sane procedure as described In Preparative Exanple 47,
Step B, of WO 5 95/10516, to give the product conpound. Mass Spec.: M+ =
396 Step C J[err] React the product from Step B with HBr
and brom ne via essentially the sane procedure as described in
Preparative 7, Step C, of 10 WD 95/10516, to give FOTASIOBILL

conpound. Mas .. M# = 459 Step D _[seor.r]

of 13.61 g (78.84 mmol) of MCPBA in 120 mL of CH2Cl2 at 0°C over a

period of 1 hour. Stir the mixture at 25°C for 5 days, then wash with

saturated NaHCO3 (aqueous), then water and dry over MgSO4.

Concentrate in vacuo to a residue and chromatograph (silica ge!, 2%-5%
5 . (10% NH4OH in MeOH)/CH2Cly) to give the product compound. Mass

Spec.: MH* = 169 - ‘
PREPARATIVE EXAMPLE 63
COOH CON;3
I -
NG N+

é- 0
Combine 5 g (36.0 mmol) of isonicotinic acid 1-N-oxide and 150 mL
10 of anhydrous DMF, add 5.5 mL (39.6 mmol) of Et3N and stir at 0°C for 0.5
hours. Slowly add (dropwise) 8.5 mL (39.6 mmol) of diphenyiphosphoryl
azide at 0°C over 10 minutes, stir at 0°C for 1 hour and then at 25°C for 24
hours (as generally described in Pavia, et al., Journal of Medicinal
Chemistry, 33, 854-861 (1990). Concentrate in vacuo to a residue and -
15 chromatograph (silica gel, 0.5%-1% MeOH/CH2Cly) to give 5.9 g of the

product compound.
Using nicotinic acid 1-N-oxide and substantially the same

procedure as described for Preparative Example 63 the following
compound was prepared:

>

1
20 o (63A)

PBEPARATIVE EXAMPLE 64
Step A:
o]
HO HO
—_—— |
N.HCl NH

Hydrogenate 25 g {144 mmol) of 3-pyridylacetic acid hydrochloride
25 for 144 hours using the procedure described in Preparative Example 15,



Hydrol yze 0.83 g of the product from Step C via essentially the sane

procedure as described in Preparative Exanple 56, Step C,

to give 15 0 56.9g

of—the—product——comnpound. WVaASS Spec.: M+ = 387 WO 96/ 30363

PCT/ US96/ 03314 -45-

PREPARATI VE EXAMPLE 59 [err] Step A Jerr] 5 Conbi ne
7.3 g (26.4 mmol ) of the starting ketones(see J. Med. ChpoTusssd3fi4
(1992)) and W f THF and cool to O[err] C. Add a solution of 32.2

mrol ) of N-nethy
stir at O[err]-

10

15

WOP85/10518; to give R0 bl el prodkict compound.rMass Spec.:THF and
lg:dor 4 hours Add 400 nmL of EtQAc, wash with

e o

React 12 g (83.8 mmol) of the product of Step B for 148 hours using
the procedure described In Preparative Example 13, Step B, ot WO
95/105186, to give 17.5 g of the product compound. Mass Spec.: MH+ =
244.25

PBREPARATIVE EXAMPLE 65

Q NHCOOCH;,
|

CHy

Combine 25 g (164.4 mmol) of methyl 3-pyridyicarbamate and
163.3 mL of 1N HCI (aqueous), stir until all of the solid dissolves, then
hydrogenate over 10% Pd/C at 25°C at 55 psi for 220 hours. Filter, wash
the solids with water and treat the combined filtrates with 150 mL of
BioRad AG1X8 ion exchange resin (OH"). Filter, wash the resin with water
and concentrate the filtrate to a volume of 100 mL. Add 16.43 mL (187.3
mmol) of 37% formalin and hydrogenate over 10% Pd/C at 25°C at 55 psi
for 89 hours. Filter, wash the solids with water and concentrate in vacuo to
give 24.3 g of the titie compound. Mass Spec.: MH* = 173.2

PREPARATIVE EXAMPLE €6
a Br c
N
o o

Cool §0.0 g (20.5 mmol) of 8-chioro-5,6-dihydro-11H-
benzo[5,6]cycloheptal1,2-blpyridin-11-one to 0°C, slowly add 75 mL
(93.69 mmol) of sulfur monochicride over 20 minutes, then slowly add 25
mL (48.59 mmol) of Brz over 15. Heat at $5°C for 20 hour, add 12.5 mL
(24.3 mmol) of Brp and heat for a ancther 24 hours. Cool the mixture, and
slowly add to a mixture of CH2Clz and 1N NaOH (aqueous) at 0°C. Wash



saturated NH4C (aqueous), and dry over MgSO4. Concentrate in vacuo 10 to
a residue, add -200 nL of CH2CI 2 and stir for 0.5 hours. Filter to collect
the resulting solid and concentrate the filtrate to a volume of -100 nL and
let sit at 5[err]C for 18 hours. Filter and conbine the solids to obtain a

total of 7 g (19.4 mol) of the product conpound.

m p. =153. 7[err$ 158[ err] C, Mass Spec.: (d) Mt = 376 15pcriosseniaferr|
Conbine 5 g ¥ oduct from Step A and nm. of TFA at anbi ent

t enperature and Stl r for 1 hour. Concentrat @S vacuo to a resi due,

O Sobes 1he Tesi AR drganic phase Wit wiiSF, ol olePMBc dicEtbncentrate in WiRuo

- 46- NaHCO3 (oeqmmdua) Cioomatograph dhe residue (silica gal, 800:mi«CH2612 thea

pr oduct CO”P%' 5% (10% NERROH i MeOH)ZCHLCILS; thbh earcretographFddlin VH+ =

358. 1 5tep © 17 (dlica gel, 3%-8.5% E1OAChexane) to give 8.66 g of the product

compound. Mass Spec. MH* =322

CH,
CH
—_ N
N |
N

(o) o’Et
Dissoive 0.16 g {(0.46 mmol) of 4-(8-methyl-5,6-dihydro-11H-
benzo[5,6)cycloheptal1,2-b]pyridin-11-ylidine)-1-ethoxycarbonyl-

10 piperidine, in 2 mL EtOH and add 4 mL of 12 N HCI. Heat the solution for
3 hours at 85°C, then cool to 25°C. Adjust to pH = 10 with 50% NaOH
(aqueous) and extract several times with 50 mL of EtOAc. Combine the
organic layers, dry them over MgSOg, and concentrate in vacuo to give
the product compound.

15 PREPARATIVE EXAMPLE 68

OCH,
N
N
H

Step A;
cl CN
N N
t——T
N N



5 Conmbine 0.6 g (1.75 nmmol) of the product of Step B and 25 nlL of
toluene, add 0.73 nL (5.27 mmol) of EI3N and 1.34 nL (14 mmol) of

Cl CO2Et, and heat to 80C for 2 hours. Add 0.7 nL nore of C CO2Et, heat

for 1 nore hour, then cool to 25 [err]C and concentrate in vacuo to a

resi due. Di ssol ve the residue in Et OAc and wash with 1 N NaOH (aqueous)

10 followed Qyodiisbies: Dry over MySO4, concentrate in vacua tprrruss@esflic
and chromat ograph (silica gel, 10% Et OA%/ghexanes) to give 0.55 g of the

product conpound. Mass Spec.: (FAB) M—I+ = Step D [errl
ﬁ?ﬁc and hDeZtsol'i;/emS)[ gr 5‘%@?’8?@%@ ?Pﬁ&ﬁc&g O’{!B%S‘hpoﬁﬁ,l g 3 ??()F??Lr lant o]
(he exiracts 1o a Agaoier ‘wmﬂe’mﬁm@w “”2‘3!13"""‘35 &
mol)© ium jodide.
ICHLTEA2) (0 01l agl o BRGS0 s et 25° an
5 rapeatedly gnnd and mix with five 50 mL portions of CHzClz and7 M
NH4OH (aqueous). Wash the organic layer with 7 M NH4OH until the
organic layer is no longer biue or green. Dry the combined organic layers
over MgSQO4 and concentrate in vacuo to a residue. Chromatograph
. (silica gel 70% EtOAc/hexane), then recrystallize from EtOAc/hexane to
10 give the product compound. m.p. = 152.4°-153.5°C; Mass Spec.: MH+ =
374

N
oJ\o’Et
Dissolve 4.08 g (10.93 mmol) of the product of Step A in 12 M HC!
15 and heat at 85°C for 18 hours. Concentrate /n vacuo to a residue.
Dissoive the residue in' 175 mL of MeOH, saturate with HCI gas, and heat

at reflux for 18 hours. Concentrate in vacuo to give the product
compound as its HCI salt. Mass Spec.: MH*+ = 335



WO 96/ 30363 PCT/ US96/ 03314

-47- PREPARATI VE EXAMPLE 60 [err] St ep

A [err] —5 Conbi né€16.25 g (40.83 mmwl) of the product

of Preparative Exanple 47, Step B. of WD 95/10516, and a slurry of 7.14
g (61.11 mmol) of NOBF4 in 100 nL of CH2CI 2 and stir the mxture for 3
hours. Add 100 f o-di chl orobenzene and heat for 5 howeprossinssisl | i ng
the cH2d 2 fr¥@ m xt ure. Concentra;[g‘i_n vacuo to a residue, add 200

nm. of CH2Cl 2 and

L=

: ) (0]
Combine 75 g (0.196 mole) of the Product of Example 1, Step F, of
WO 95/10516, and 300 mL of CH2Clz at 0°C, and slowly add (dropwise) a
5 solution of 72 g (0.236 mole) of tetrabutylammonium nitrate and 35 mL
(0.247 mole) of TFAA in 500 mL of CH2Clz. Stir at 25°C ovemight, slowly
add (dropwise) 1 L of saturated NaHCO3 (aqueous). Separate the layers,
wash the organic phase with brine and dry over MgSO4. Concentrate in
vacuo to a residue, chromatograph twice (1 kg silica gel, gradient of
10 EtOAc/CH2Clo) to give 8.63 g of product compound 69(i), and 34 g of
product compound (ii). Recrystallize compound 69(i) from CHzClo/hexane
to give the purified product compound 69(i). m.p.= 186°-187°C; Mass
Spec.: (FAB) MH+ = 401

P_ Al
HpN a C\N cl
\
N N I
mp——————
L i
15 o o~ Et OJ\ orEt

Combine 0.4 g (1 mmol) of the Product of Example 47, Step B, of
WO 85/10516 (published April 20, 1995), and 0.2 mL (1.2 mmoles) of 2, 5-
diethoxytetrahydrofuran in 3 mL of glacial HOAc, and heat at reflux for 1.5



10 wash with water (2 X 200 nmL). Dry over MgSO4, concentrate in vacuo to a
resi due, and chromatograph (silica gel, 20% Et OAc/ hexane) to give 4.1 g
of—product—Tonpound 60(tT ) and 4. 0T g of Product conpound 60(ii). Mass
Spec. (60 (i)): MH = 418. Mass Spec. (60 (ii)): MH = 401

WO 96/ 30363 PCT/ US96/ 03314

- 48- Step B: [ err] Palyoboeb3sie 3. 4
g of the proW@PB3 i) from Step A via essentially the sane
process as described for Exanple 358, Step=$®-of WO 95/10516, to 5

give 3.01 g of product conpound. Mass Spec.: M+ = 32 Usi ng
conpound 60(i) frdaus.cGapkihemixtuze,wash with SMGA,N@?QO:*! (aqueous), then
fol I owi ng subst antyifi biing, ey 6rEMES0Ogcand Comcantraterin vattioi 1o regiduat i ve
Exanpl e 60, Step fup LHC, SN0k get, 5%- 158 EIDAC/ICH2CIR) to give 0.34 g of the

| product compound. Mass Spec.: (FAB) MH* = 448

5 PREPABRATIVE EXAMPLE 70

' a

N

H .

Step A
H,N

1 cl HO cl
| . |
N .
OJ\O'Et O‘LO JEt

Combine 13.8 g (34.7 mmol) of the Product of Example 47, Step B,

10 of WO 95/10516, and 90 mL of water at 0°C, add a solution of 6.9 mL of
concentrated HaSOj4 in 45 mL of water and stir the mixture. Slowly add
(dropwise) a solution of 2.55 g (40 mmol) of NaNO2 in 75 mL of water and
stir at 0°-5°C for 0.5 hours. Add a boiling solution of 35.1 g CuSO4 in 135
mL of water and heat at 100°C for 15 min. Cool the mixture, extract with

15 CH2Clp (2 X 200 mL), wash the extracts with brine, dry over MgSOyg, and
concentrate in vacuo to a residue. Chromatograph (silica gel, 1.5%-10%
MeOH/ CH2Cl2) to give 11.36 g of the product compound.



(Preparative Exanple 60A) 10 was prepared. Mass Spec.: VH = 346.
PREPARATI VE EXAMPLE 61 - [err]

0~ Step A [err] WO 96/ 30363

PCT/ US96/ 03314 ' - 49-

Combine 10 g (60.5 mml) of ethyl 4-pyridylacetate and 120 nL of

dry CH2Cl 2 at_-20 ]C, add 10.45 g (60.5 mml) of MCPBA angc¥fusbedbig 20C -+
for 1 hour an¥@ t 25[err]C for 67 hours. Add an additional 3.48 g

(20. 2 nmmol es) of McPBMand stir at 25[err]C for 24
hours. Dilute with CH2C 2 and 5 wash with saturated

NaHCO3 (aqueous) aneRBien wat er. Dry over MgSO4,
concentrate in vacuo to a, R, and chromat ograph (si
5.5% (10% NHAOH in ME _ o

conmpound. Mass Spec.:
[err]

+

(o) ~Bt . oj\o'm

Combine 11.36 g (28.5 mmol) of the Product of Step A and 12.4 g
(34.7 mmol) of N-phenyitriflimide in 120 mt of dry CH2Clz at 0°C, add 4.6
5 mL (33 mmol) of Et3N and stir at 25°C overnight. Concentrate in vacuo to
a residue and chromatograph (silica gel, 2%-5% EtOAc/ CHaClp) to give
10.95 g of the product compound. Recrystallize from hot MeOH. m.p. =
154.5°-156°C; Mass Spec.: (FAB) MH+ = 531
Step C:

o a | .

N N
OJ\O’ Et OJ\ OIEt

Combine 12.2 g (23 mmol) of the Product of Step B and 85 mL of 1-
methyl-2-pyrrolidinone at 25°C, then add 2.84 g LiCl, 0.212 g of tris-
furylphosphine and 0.585 g of dipalladiumtribenzylideneacetone and stir
for 15 min. Slowly add (dropwise) 7.5 mL (25.77 mmol) of tributylvinyltin

15 and stir at 25°C for 2.5 hours. Dilute with 500 mL of water at 0°C and
extract with 6700 mL of EtOAc. Filter the organic phase through celite®,
wash the celite with EtOAc, then wash the filtrate twice with 30% NaF
(aqueous). Filter the organic solution, wash with brine and dry over
MgS04. Concentrate in vacuo to a residue and chromatograph (silica

20 gel, 15%-40% EtOAc/hexane) to give B.58 g of the product compound.
Mass Spec.: (FAB) MH*+ = 409

Using 2-(tributyistannylijthiophene and the compound of
Preparative Example 70, Step B, and following substantially the same

10



10 Combine 3.5 g (19.3 nmol ) of the product of
Step A, 17.5 nL of Et OH and 96.6 nL of 10% NaOH
(aqueous) and heat fhe mxture at” 6/[err]C for 2
hours. Add 2 N HO (aqueous) to adjust to pH = 2.37 and

concentrate in vacuoto a residue. Add 200 nmL of dry EtOH, filter through
15 celitefer -,mgawash the filter cake wth dry Et OH ( 2X50p¢#nisose3314
Concentrate t combinad filtrates in vacuo to
give2.43 g of the title conmpound. Usi ng t he

product of Preparg}l %&@n
substantially the™s um%%rr agwd%)sé?ra?%{‘a'é or E!raeag’érsztﬁqeé"]g(arrpl e
61, Steps A and BeomPpeURd | owi ng conpound was prepared: [err] .

20

PREPARATI VE EXAMPLE 62
Conbi ne 10 g (65. 7 nmol

yl am nopyri di ne
to

and 150 nL of CH2d 2, cool slowy add (dropwi se) a sol ution
WD 96/ 30363 - PCT/ US96/ 03314
- 50- of 13. $. 84 mmol ) of MCPBA in 120 nlL of

CH2Cl 2 at OC over a period of 1 hour. Stir the m xture at
25C for 5 days, then wash with sat urat ed NaHCO3
(aqueous), then water and dry over S

O

o (Preparative Example 70-A)
was prepared. m.p. = 1565°~157°C, Mass Spec.. MH* = 465.
5 StepD:

A B

o O
Hydrolyze 1.18 g (2.89 mmol) of the product of Step C via
substantially the same procedure as described in Example 358, Step A, of
WO 95/10516 ,to give 0.95 g of the product compound. Mass Spec.: (FAB)
10 MH+ =337




Concentrate in vacuo to a residue and chromatograph (silica gel, 2% 5%
5 (10@6NH4CH in MeOH)/CH2dA 2) to give the product conpound. Nhss

Spec.: M+ = 169 _ PREPARATI VE EXAMPLES
[err] K Conmbine 5 g (36.0 mmol) of isonicotinic
acid 1-N-oxide and 150 niL 10 of anhydrous DWF, add 5.5 nL
(39.6 Mol ) oﬁgﬁkﬁkk?nd stir at-Olerr]C for 0.5 PCT/US9END14S -

Slowy add (dropwse) 8.5 nl (39.6 mml) of gdi phenyl phosphoryl
azide at O[err]C over 10 mnutes, stir at F rr]C for 1 hour and then at
25[err]C for 24 . hour s (as general ly described in Pavia,
at al., Journal o#ﬂﬁed%cinal Chem stry, 33, 854-861
(1990). Concentrate in vg
chromat ogr aph (sili cafuy
product conpound. :
substantially the sane
Preparative Exanple 63 the fg
prepared: [err]
(63A)
Step A [err]
mol ) of 3-pyridylacetic aCQ?Aﬂ/ Bchl ori de R5 ’ﬁpr 144 hours
using the procedure described in Preparative Exanple 139" O
Combine 1.01 g (198.9 mmol) of the Product of Preparative Example
48, Step A, 30 mL of DMF, 1.33 g (6.96 mmol) of methyl 2,2-difluoro-2-
§ (fluorosulfonyl)-acetate and 0.75 g (3.97 g) of Cul. Heat the mixture at
60°-80°C for 3 hours, then concentrate 10 a residue. Dilute the residue
with water, extract with CH2Clia, and concentrate in vacuo to a residue.
Chromatograph (silica gel, 30% EtOAc/hexane, then 10% MeOH/CHzCl
+ NH4OH) to give 0.15 g of the product compound. Mass Spec MH+ =

10 4511

Fol al p.0 a
¥ \
| N
————e
N N
' H

o) o’Et
Hydrolyze the product of Step A using essentially the same
procedure as described in Preparative Example 1, Step G, of WO
15 95/10516, to give the product compound. Mass Spec.: MH* = 379

Hydr ®yenate 25 g (144

PBEPARATIVE EXAMPLE 72
cl
N NO,

xZ



WO 96/ 30363 ' - 51 - PCT/ US96/ 03314 of

WD 95/ 10516, to give 20 g of the product conpound. Mass Spec.: M+ =
144, Step B: 5 React 17 g (83.8 nmmol) of the product of St ep B
for 148 hours using t he procedure described in Preparative Exanple 13,
Step B. of WO 95/ 10516, to give 17.5 g of the product conpound. Mass
Spec.: M = o 25 : PREPARATI VE EXpiiiobosasisc! I |
10 TOBPNE 25 g (164.4 mmol) of.#t.hyl 3-pyridyl carbanmat e and
163.3 nL of 1N HCl (aqueous), stir until of the solid dissolves, then

hydr ogenat e over %2d/ C at 25[err]C at 55 psi for 220 hours Filter, wash

the solids with and treat the conbined filtrate th 150 mL of 15

Bi oRad AGLX8 ion exchange resin (OHerr]). Filte » 1 With

wat er and concentrate the filtrate to a vol § d 16.43 nL
(197.3 mmol ) of 37%formalin and hydrogenat & C at 25C at 55

entrate in
= 173.2 20

psi for 89 hours. Filter, wash the solids wt
vacuo to give 24.3 g of e title conpound. Mas
PREPARATI VE EXAMPLE 66

cl (72i)
g
L0 O
—_— + NO,
Cl
OlO'Et N '
(72ii)

N
oJ\o'Et
Dissolve 20 g (50 mmol) of the Product of Preparative Example 1,
Step F, of WO 95/105186, in 400 mL of concentrated H2SO4, cool to -5°C
§ andadd 5.1 g (50 mmol) of KNO3 in small portions. Stir for 3 hours, cool
the mixture and slowly basify with 50% NaOH (aqueous). Extract with
CH2Cl2 (3 X 500 mL), dry the combined extracts over MgSO4, and
concentrate /n vacuo to a residue. Chromatogfaph (silica gel, 50%
EtOAc/hexane) to give 16.33 g of the product compound (72i) and 2.6 g of
10 the product compound (72ii). Mass Spec. (72(i) and (72(ii)): MH*+ = 428

Step B:
cl cl
N NO, N NO,
e —————
(72i)

N ' N
J\ JEt H
O O
Hydrolyze 5.46 g (12.76 mmol} of the Product of (72i) from Step A,
via substantially the same procdure as described for Example 358, Step

15 A, of WO 95/10516, to give 4.34 g of the product compound. Mass Spec.:
MH+ = 356 |



Cool 50.0 g (20.5 nmmol) of 8-chloro-5, 6-di hydro-11H

benzo[ 5, 6] cycl ohepta[ 1, 2-b] pyridin-11-one to O[err]C, slowy add 75 nL
(93.69 mmol) of sulfur nonochloride over 20 minutes, then slowy add 25 25
nm. (48.59 mol) of Br2 over 15. Heat at 95C for 20 hour, add 12.5 niL
(24.3 mol ) of Br2 and heat for a another 24 hours. Cool the m xture, and
sl ow y add tow%Mre of CH2C 2 and 1N NaCOH (aqueous) at Olpgirrdsde/oasfysh
WD 96/ 30363 PCT/ US96/ 03314

-52- t he organi ¢ phase with water, drS/GB\'/er MgSO4 and concentrate in
vacuo to a residue. Chromat o%%w%ﬁmca gel, 500 nL
CH2C 2 t hen 0.2% 5% (10% NH4 . en chromat ogr aph
again (silica gel, 3% 8.5% Et OAc/ hexane) t ogi ve 8.66 g of the product
5 conpound. Mass Spec.: M+ = 322 . PREPARATI VE
EXAMPLE 67 [err] Brl) ~ FroNg 46 46 mol ) of
4- (8-net hyl -5, 6-di hydro-11H “
N
H
Step A; -
NO,
Br a Br \ Cl
N N
————————T
N
N
A -
JE
0 O 0)\0 t
5 Combine 1.6 g of the Product (54i) of Preparative Example 54, Step

B, 12 mL of CH2Cl2, and 1.16 g of tetrabutylammonium nitrate, cool to 0°C
and slowly add (dropwise) a solution of 0.8 g of TFAA in 2 mL of CHaCl>.
Stir for 6 hours at 0°C, let the mixture stand at 0°C overnight, then wash
successively with saturated NaHCO3 (aqueous), water and brine, and dry
10 over Na2SO4. Concentrate in vacuo to a residue, then chromatograph
(silica gel, 30% EtOAc/hexane) to give 0.38 g of the product compound.

Step B:
NO, NO,
Br c Br ( ca
N ———————( N
N N
Et . H
o® Mo

Hydrolyze 0.38 g of the Product of Step A via substantially the same
15 procedure as described for Example 358, Step A, of WO 95/10516, to give
0.235 g of the product compound.



benzo[ 5, 6] cycl ohept a[ 1, 2- b] pyri di n-11-ylidi ne)-1-et hoxycar bonyl- 10
piperidine, in 2 nL EtOH and add 4 nL of 12 N HO. Heat the solution for
3 hours at 85C, then cool to 25[err]JC. Adjust to pH = 10 w th 50% NaOH
(aqueous) and extract several times with 50 nL of Et-OAc. Conbi ne the
organic layers, dry themover MgSO4, and concentrate in vacuo to give

t he product W 15 PREPARATI VE EXANehiusosiodsss I |
WO 96/ 30363 PCT/ US96/ 03314
-53- Disolve 2 g (5.22 mml)‘cﬁ"[hetitle conmpound of

Preparative Exanpl e 1F, of WD 95/ in.2.6 nbL of dry
N- et hyl pyrrol i di none. Add 0. 87 %ﬁm of CuCN and 0.139 g (0.93
mol ) of sodi um i odi de. Heat the m xture at 20 d ni t rogen
for 20 hours, cool ,to Ak e _ g repeat edl l~gf i Xyt Ch i ve
50 nL portions of CHRX NH4CH (aqueoly) . organi c

|l ayer with 7 M NHAOH ¥ ‘ '
green. Dry the conbi ned®™rgg§nic | ayer s =———eover

vacuo to a residue. Chrong (silica gel t OAE/ hexane), then
recrystallize from Et OAc/ pexape to 10 give the productS\gogspou mp. =
152. 4-153. 5[ err] C, Mass Speg”. = 374 Step B: [ery] 'N
H
O

The product of Preparative Example 48, Step B, is reacted with 4-
pyridyl acetic acid via essentially the same procedure as described in
5 Example 180, of WO 95/10516, to give the product compound (5.210).
Mass Spec.: MH+ = 5§56
Using the appropriate carboxylic acid and the starting compound
indicated, the compounds in Table 2 were prepared via substantially the
same procedure as described for Example 400:

10 JABLE2

Starting Product Compound Analytical
Compound Data
Br Cl
Preparative N | Mass Spec:
Example 49 MH+ = 458
N
OJ\/CN .

Example 400-A
Preparative Mass Spec.:
Example 53C MH+ = §28.2

Example 400-B (5.203)




Di ssolve 4.08 g (10.93 mmol ) of the product of Step Ain 12 MHC 15 and
heat at 85[err]C for 18 hours. Concentrate in vacuo to a residue.

Di ssolve the residue in I75 ni of MeOH, saturate with HCl gas, and heat
at reflux for 18 hours. Concentrate in vacuo to give the product

conpound as its HCl salt. Mass Spec.: M+ = 335 WD 96/ 30363
PCT/ US96/ 0331m . -54- PCT/US96/03314
PREPARATI VE E 9 [err] Conmbi ne 75 g (0.196

nol e) of the Product of Exanple 1, Step F, -2~ WO 95/10516, and 300 nL
of CH2A 2 at 0C, and slowly. add dopui-s8)gmbusol Uil oneol 22 o (0 226

nol e) of tetrabutyl ammoni um nitjrate and_ 3
Br Ci

Preparative Mass Spec.:
Example 53C H MH* = 524.2

3
o

Example 400-C -(5.200)

Mass Spec.:
MH+ = 524.1

Preparative
Example 53C

Example 400-D (5.217)

Br cl
Preparative ' . Mass Spec.:
Example 51A H MH+ = 512.1
N N
|
o

Example 400-E (5.208)

Br Cl
Preparative Mass Spec.:
Example 51A H MH+ = 528
. ‘o
w
o _

Example 400-F (5.201)




(0.247 nole) of TFAA in 500 nL of CH2A 2. Stir at 25[err] C overnight,

slowy add (dropwise) 1 L of saturated NaHCO3 (aqueous). Separate the
| ayers, wash the organic phase wth brine and dry over MpSOZ.
Concentrate in vacuo to a residue, chromatograph twice (1 kg silica

gel, gradient of 10 EtOAc/CH2CI 2) to give 8.63 g of product conpound

69(i), and 3 gge’t”;a product conpound (ii). Recrystallize pefipsssndsfao(i)
from CH2C 2/ h ne to give the purifie roduct conpound 69(i). mp. =

186[err]-187[err] C, Mass Spec.: (FAB) "M = 401
10

PREPARATI VE EXA ] Conbin 1) of
anple 47, St¢p B, of _ /MPN95L10516 (plublished Aprill 20;
(1.2 nmol es)] oBraw, a @let rlahydrofuran i 3 nl

t he Product of

1995), and 0.2
of glacial HOAc, Jand heat, at fefl ux .
PCT/ US96/ 03314 9&7%5%5’9 Mass Spep.:
hours. Cool the fi Example 88€hjwi th satura o FNaHoos (aqueoMH* =1508:0
with brine, dry v er MySO4, afd concentrdte ih vacuo to fa residue.
Chr onat ograph (sflica gel, 5% 15% Et OAc/ R ) ive 10.°34 g of the
product conpound} Mass Spec.: |(FAB) M+ = 8
PREPARATI VE EXAI\/FLE 70 o
Example 400-G (5.204)
Br Cl
Preparative N | Mass Spec.:
Example 49 MH+ = 530.2
J\/C'q.’cua
0]
Exampie 400-H (5.220)
Preparative Mass Spec.:
Exampie 51A MH+ = 532.3
J\/OV'CH3
0
Exampile 400-J (5.212)
Br Cl
Preparative ' Mass Spec.:
Exampie 49 MH+ = 530.2
Fﬂs
N
I
O
Example 400-K (5.218)




[err] Conmbine 13.8 g (34.7 mml) of the
Product of Exanple 47, Step B, 10 of WD 95/10516, and 90 nL of water at

Oferr]C, add a solution of 6.9 nL of concentrated H2SO4 in 45 nL of
water and stir the m xture. Slowy add (dropwi se) a solution of 2.55
g (40 mmol) of NaNOQ2 in 75 nL of water and stir at O[err]-5[err]C for

0.5 hours. AdWi ng solution of 35.1 g CuS™ in 135 PCTVUS9&3300t er
and heat at 1 15 min. Cool the m xtyrga,. extract with 15 CH2O 2 (2
X 200 nL), wash the extracts with br| ne, dry over MySH, and

concentrate in vagee fre Tt ULaptT ST T P T595109
MeOH CH2CA 2) to WD 96/ 30363
PCT/ US96/ 03314

Preparative Mass Spec.:
Example 49 MH* = 526
N~° |
I
o)
Example 400-L (5.206)
Preparative Br _cl Mass Spec.:
Example 56, MH+ = 581
Step C N

Br Cl
Preparative N | Mass Spec.:
Example 49 MH+ = 449.2

N

Br Cl

Preparative N m.p. = 62.8°-
Example §1A 63.5°C

Mass Spec.:

N MH+ = 451

Example 400-P




-56-

Step B:
the Product of Step A and 12.4 ¢

Conbine 11.36 g (28.5 mmol ) of
(34.7 mmol ) of N-phenyltriflimde in

120 nL of dry CH2Cl 2 at Olerr]C, add 4.6 5 nL (33 mmol) of Et3N and stir

at 25[err] C overni ght.
chromat ograph (silica gel,

product conpo

154. 5[ err] -

10
of 1-
g of tris-

15

met hyl,

- D t
furylphosphina and O.

err

Concentrate in vacuo to
2% 5% Et QAc/ CH2CI 2) to give

rystallize fromhot MeOH m p.

di pal | adi untri berqzyl i deneacet

(dropwi se) 7.5 mij
2.5 hours.
6700 nmL of Et OAc.
the celite with

Filte
MySH. Concentra

for

(aqueous) .

Di

(25.77 mol)
| uPeeparatives0(

Mass Spec. :

iExahfple 58B Jr gani c

a resi due and
10.95 g of the

- PCT/US96/03314
; (FAB) M+ = 531 Step C. [err]
Conbine 12.2 g (23 mmwol ) of 18R" Product of St ep B and 85 nL
idi 2olerclC then add 2 84 g 1iC 0 212
58Br,g of .
ne and stir for 15 mp. Slowy add
Ofgell i iy : apd stir at 25[ferr]C
m. o r] C ang extract] with
— cel i t p[ Mpads Spec.: Vash
sh the filtrgte twice w th]309 F':'e

5

t QAc, then wd

sol uti on, was

M= g0z,

the organic wi th brine pnd
e in vacuo tq a residueand chromatggra)h (silica
N
o
Exampie 400-Q
EXAMPLE 401
I c1
; cl \
o
N s

The product of Preparative Example 48, Step B, is reacted with 4-

N
H

N N’o
|
o

pyridyl acetic acid N-oxide via essentially the same procedure as
described in Example 227 to give the product compound (5.209).
Mass Spec.: MH+ = 5§72

O,N

The product of Example 358, Step B, of WO 95/10516, is reduced
10 via essentially the same procedure as described in Step B of Preparative
Example 47, of WO 95/10516, to give the product compound. mp=133.2-

133.4 °C MH+ 445

EXAMPLE 402

cl H,N

Cl

Using the compound of Example 411-B, and following substantially
the same procedure as described for Example 402, the compound:



20 gel, 15% 40% Et QAc/ hexane) to give 8.58 g of the product conpound.

Mass Spec.: (FAB) M+ = 409 Using 2-(tributyl stannyl)thi ophene
and the conpound of Preparative Exanple 70, Step B, and foll ow ng
substantially the same WO 96/ 30363
PCT/ US96/ 03314 -57- procedure as descri bed
for Preparati %ﬂgl e 70, Step C, the conpound: PCT. 14
(Preparative g%np e 70-A) was prepared. mp. = 155[err]- 157i err i C,
Mass Spec. : = 465. 5 Step D: [err] <-66-

H,N ci

H

L

(Example 402-A)
was prepared. Mass Spec.: MH+ = 445 2
H,c (o]
cl
N N
|
(o)

5 Combme 0.3 g (0.67 mmol) of the product of Example 402, 5 mL of -
pyridine and 0.1 g (1.01 mmol) of acetic anhydride and stir the mixture at
room temperature for 2 days. Add another 100 ul of acetic anhydride,
warm to 60°C and stir for 6h. Neutralize the reaction mixture then basify
with 1 N NaOH (aqueous) to pH =10. Extract with CH2Cl2, dry the extract

10 over MgSO4 and concentrate to a residue. Purify the residue by HPLC
eluting 8% MeOH/CH2Cl; + concentrated NH4OH (aqueous) to give
0.22 g of the product oompound Mass Spec.: MH* = 487

H,C\

so,
Cl
————————— N

N N
|
o



Hydrbl yze 1.18 g (2.89 mmol) of the product of Step C via substantial ly

the sane procedure as descri:bed in Exanple 358, Step A of WO 95/ 10516
,to give 0.95 g of the product conpound. Mass Spec.: (FAB) 10 M+ = 337
PREPARATI VE EXAMPLE 71 [err] WO 96/ 30363 _

PCT/ US96/ 03314 - 58- Step A: [err]

Conbi ne 1. 01, mml ) of the Product of Preparative Exopglngsosn3sif S
Step A, 30 nL" 0 , 1.33 g (6.96 nmol) of nethyl 2,2-difluoro-2- 5
(fluorosul fonyl)-acetate and 0 75 g (3.97-8¥-0of Cul. Heat the mixture at
60[err]-80[err] C for hour n concentrate to a residue,. | ute the
resi due wi th wat er] P&-ﬁ@t‘fe&ﬁ@"dﬁ'ﬂbm%@uﬁﬁﬂﬂacuo to a
resi due. Chr mmrmr\ﬂw huhiaauhtlauy the sameOpfoCedire/dsdescribet fomExstiple

VT G202 1o oM Tashl 626 of inkrpratl cdipatint’ Mks< SHBEY M+ 123

Spec..:
EXAMPLE 405
HoN Cl HyN al
N —_— g’ N

Combine 1.5 g (3.37 mmol) of the product of Example 402 and 10 mL of
AcOH, then add 3.37 mL of a solution of bromine in AcOH and stir the
mixture at room temperature overnight. Basify the mixture with 1N NaOH
10 (aqueous) to basic pH, then extract with EtOAc. Concentrate the extract to
a residue and chromatograph (silica gel, 90% EtOAc/hexane, then 5%
EtaN/EtOAgc) to give the product compound. Mass Spec.: MH+ = 525,

EXAMPLE 406
H,N cl NC cl
N N
N N N N
] |
o o

15 Combine 0.5 g (1.12 mmol) of the product of Example 402 and 10
mL of acetone, add 230 pL of conc. HCI (agueous) and 4 mL of water, and
cool to -10°C. Add a solution of 0.085 g NaNO2 in 4 mL of water, stir for
15 min., then add the reaction mixture to a solution of CuCN [freshly
prepared by adding 0.336 g (1.34 mmol) of CuSO4 in 2 mL of water to

20 H20 a solution of 0.365 g (5.6 mmol) of KCN in.2 mL of H20). Heat the
mixture to 60°-70°C, then at 70°-80°C to remove acetone. Cool the
mixture and dilute with H20, then exhaustively extracted with CH2Cla.
Concentrate the extracts to a residue then purify by HPLC using 3 %
methanolic ammonia in CH2ClI2 to give 0.25 g (50% Yyield) of the product

25 compound. Mass Spec.: MH+ = 455. .



Hydrol yze the product of Step A using essentially the sane procedure as
described in Preparative Exanple 1, Step G of WO 15 95/10516, to give the

product conpound. Mass Spec.: M = 379 PREPARATI VE
EXAMPLE 72 [err] WD 96/ 30363
PCT/ US96/ 03314 -59- Step A: [err]
WO 96/30363 PCT/US96/03314
-68-
EXAMPLE 407

H,N cl ' NCS ‘(%m

Combine 0.55 g (1.25 mmol) of the product of Example 402 and 50
mL of dilute H2SO4 at room temperature. Cool the mixture to -10°C, add
5 a solution of 0.092 g of NaNO2 in § mL of water was added and stir for 15
min. Slowly add a solution of 0.46 g (4.7 mmol) of KSCN and 0.3 g (2.49
mmol) of CuSCN in 15 mL of water over a period of 0.5 hours. Stir for 0.5
hour then heat at reflux for 15 min. Cool the mixture and adjust the pH to
~7, then extract with CH2Cl2. Concentrate the extracts to a residue and
10 chromatograph (silica gel, 3% MeOH/CH2Cl2 + NH4OH) to give the
product compound. Mass Spec.: MH* = 487
EXAMPLE 410
Using the appropriate carboxylic acid and the starting compound
indicated, the compounds in Table 3 were prepared via substantially the
15 same procedure as described in Example 180 of of WO 95/10516:

JABLE 3
Starting Product Compound Analytical
. Comgound Data
Br Cl
Preparative | m.p. = 137°-
Example 49 | 138°C
Mass Spec.:

N (\so2 MH+ = 565
o)\/N\)

Example 410-G




Di ssolve 20 g (50 nmol) of the Product of Preparative Exanple 1, . Step
F, of WD 95/10516, in 400 nlL of concentrated H2SO4, cool to -5[err]C 5
and add 5.1 g (50 nmmol )" of KNOB in snmall porfions. Stir for 3 hours, cool
the m xture and slowy basify with 50% NaOH (aqueous). Extract with

CH2C 2 (3 X 500 m_) dry the conmbi ned extracts over MgS®4, and

concentrate | to a residue. Chrormatograph (silica gell,c-é. 14
Et OAc/ hexane) t 16. 33 g of the produ conmpound (72i) a .6 g of 10
t he product conpound (72||) Mass Spec. (720 and (72(ii)): M = 428
Step B: [err] B e R o oW v v W =52 S M W a ¥
Product of (72i)ffrom Step [ a gUt Lially the sa proodure ps
descri bed for Ex#mpl e 358, tep 15 XWBCIL6, to give 4.34 g of the
roduct conpoundf Mass Spec.|:
P P Prepara Mass Spec.:
Exampie 1 MH+ = 451.2
of ' '
+~CH.
WO 85/10516 | ,/J *
o _
Example 410-H
Br \ Cl
Preparative N I Mass Spec.:
Exampie 49 MH*+ = 531.2
N (\N—Cfls
QJ\/N\)
Example 410-J
NO,
. Cl
Preparative Mass Spec.:
Example 53 N H MH+ = 475.2
N N
[
o]
Example 410-L
0
Br Cl m.p. = 151°'
Preparative 183°C
Example 57 N Mass Spec.:
CH MH+ = 560
)N\/(:?’cas
O
Example 410-M




WD 96/ 30363 PCT/ US96/ 03314

- 60- PREPARATI VE EXAMPLE 73
[err] ' ' T 5 Conbine 1.6 g of
the Product (54i) of Preparative Exanple 54, Step

B, 12 nL of CH2CI 2, and 1.16 g of tetrabutylamoniumnitrate, cool to
O[err]C and slowy add (dropwi se) a Jumvsocusstdé 0.8
g of TFAA in ?WCHZG 2. Stir for 6 hours at
Oferr]C, let the mxture stand at OC over ni'Jf?t', t hen wash

successively W th saturatod '

10 over Na2SO4. foncentrate L. , then chjomat ogr aph
(silica gel, 30% [t QAc/ hexane ] P Rq0B%o-
Step B: [err] " *
Preparative 103°C
Exampie 49 Mass Spec.:
MH*+ = 801.2
Example 410-Q
NO,
Preparative Br c
Exampie 73 N Mass Spec.:
MH+ = 569
N n°
: ]
Example 410-R
Br Cl
Preparative N
Exampie 49 m.p. = 97°C
(dec.)
JN\/GN\ Mass Spec.:
+ =
o N/\' MH+ = 595
_ k/o
Example 410-S




Hydrol yze 0.38 g of the Product of Step A via substantially the sane
15 procedure as described far Exanple 358, Step A of WO 95/10516, to give

0.235 g of the product conpound. WD 967 30363
PCT/ US96/ 03314 -61- EXAMPLE 400 [err] The product of
Preparative Exanple 48, Step B, is reacted with 4- pyridyl acetic acid
via essentia “t'ﬁ?‘ﬁsarre procedure as described in 5 Exanpl epchifgsestisid\O
95/ 10516, to give e product conpound (5._2,:]10_). Mass Spec.: M+ = 556
Usi ng the appropriate carboxylic acid and the starting conpound

i ndicated, the c At er-ee erstrosertiad-t-y—t-he
sane procedure ay descri bed a
Preparative
Example 49 m.p.= 132.6°C
' (dec.)
| N Mass Spec.:
oi L :L Ny MH* = 576
e/
Exampile 410-T
Br cl
Preparative N |
Example 49 m.p.= 111.2°C
{dec.)
m Mass Spec.:
+ =
o Nz\' MH+ = 608
k/N\
Example 410-U
Br Cl
Preparative N
Example 49 m.p.= 85.1°C
(dec.)
JN\/(:JN\ Mass Spec.:
. SCH, MH+ = 5§56
Example 410-V
Br ql
Preparative N |
Example 49 m.p.= 114°C
(dec.)
wn\ Mass Spec.:
=
o) S{O);CH, MH~* = 588
Example 410-W




TABLE 2 Starting Pr oduct Conpound

10
Anal yti cal Conpound o Dat a
Preparative [err] ~ ) Mass Spec: Exanpl e 49
M+ = 458 Exanpl e 400-A Preparative
[err] Mass Spec. : Exanpl e 53C
M+ = 528. 2 Exanpl e 400-B (5. 203) PCT/US96/03514
96/ 30363 WO 96130363 PCT/ US96/ 03314
= 62' .72-
Br Cl1
Preparative N
Exampie 49 m.p.= 122.5°
126.0°C
JN\/DN\ Mass Spec.:
+ =
o) S(O)CH, MH* = 572
Example 410-X
EXAMPLE 411
Br Cl
|
o)
HsC CH,

10

The product of Preparative Example 49 was reacted with 2-methyl-
2-(4-pyridyl)propanoic acid via substantially the same procedure as
described for Example 180, of WO 95/10516, to give the product
compound. Mass Spec.: MH+ = 538

Using the appropriate carboxylic acid (or carboxylate salt, e.g.
lithium carboxylate) and the starting compound indicated, the compounds
in Table 4 were prepared via substantially the same procedure as
described for Example 410:



Preparative Mass Spec. : Exanpl e
53C M+ = 524.2
Exanple 400-C (5. Z00) Preparative err]
Mass Spec. : Exanpl e 53C : MH =
524. 1 Exanpl e 400-D (5.217)
Preparative Mass Spec.: PCTIUSSOO3SM! e
51A WO 56130363 M4+ = 512. 1
Exanpl e 400-E (5. 208) Preparativel®~ [err]
Mass Spec. : Exanpl e 51A M+ = 528
P s TABLE 4
Starting Product Compound Analytical
Compound Data
Br Cl
Preparative Mass Spec.:
Example 49 ? MH+ = 5§54
' N
| l
ow '
HaC CH,4
Example 411-A
O,N cl
Preparative H Mass Spec.:
Exampie MH+ = 475.2
§3A
ow
Example 411-B
_ Cl
Preparative N |
Example 5§5 HO" m.p. = 155.2°-
158.9°C
N N Mass Spec.:
MH+ = 446
o)
Example 411-C




Exanpl e 400-F (5. 201) WO 96/ 30363

PCT/ US96/ 03314 -63- Preparative
[err] — " Mass Spec.: Exanpl e 53C
M+ = 508.0 ' Exanrpl e 400-G (5. 204)
Preparative Mass Spec. : Exanpl e 49
[err] M+ = 530. 2 PCT/US96/03314
Exanpl e 400 I—P‘PB’% Preparative [err] .
Mass Spec. : Exanpl e 51A ~74- MH =
532. 3
Br Cl
Preparative Mass Spec.:
Example 49 MH+ = 554
ojxo
HsC CHg .
Exampie 411-D
Ci
Preparative N Mass Spac.:
Example 1 MH+ = 474
of
wo N N
95/10516 o |
C CH
Example 411-E

Preparative
Example 72

Mass Spec.:
MH+ = 475

Exampie 411-F

Br cl
Preparative _ N Mass Spec.:
Example 48] o MH+ = 526.1
]
N N
)\/QJ
o

Example 411-G




Exanpl e 400-J (5.212) Preparative [err]

Mass Spec.: Exanpl e 49 M+ = 530. 2
‘Exanmpl e 400-K (5. 218) .- W096730363 —
PCT/ US96/ 03314 . -64-
Preparative [err] Mass Spec. : Exanpl e
49 M+ = 526 S96/0331
Exanpl e 400- L WOSIHE shs "
- 75 -
FoC ct
Preparative N Mass Spec.:
Example 71 MH+ = 498
J\/O
(o)
Example 411-H
Br,
Preparative Br cl Mass Spec.:
Example N H MH+ = 536
53B
N N
I
O
Example 411-J
Br. '
Preparative Br c Mass Spec.:
Example : N H MH+ = 581
53B
N N
)
0]
Example 411-K
(o] cl
Preparative m.p. = 97°-
Example 59 98°C
Mass Spec.:

l
N N (FAB) MH+ =
o | 463.1

Example 411-L




Preparative [err] Mass Spec. : Exanpl e
56, M+ = 581 Step C
Exanpl e 400-M Preparative [err] Mass
Spec. : Exanpl e 49 VH = 449.2
Exanpl e 400-N Preparative m p.
= 62. 8- e 51A PCT/UOG0I354
Mass Spec. : wm M+ =
451 Exanpl e 28 P
F Cl
Preparative -
Exampie 60 Mass Spec.:
MH* = 448
JN\/@ |
o
Example 411-M
Preparative
Example 60 Mass Spec.:
MH+ = 464
F Cl
Preparative |
Example 60 Mass Spec.:
0 MH+ = 492
N N
|
o)
HgC CH,3
Example 411-O
F Cl
Preparative
Example 60 Mass Spec.:
+=
o |
O
Exampie 411-P




WO 96/ 30363

-65 - Preparative

PCT/ US96/ 03314

[err] Exanpl e 53B

Mass Spec. :
Exanpl e 400-Q

The product of Preparative Exanple 48, Step B,

EXAVPLE 401 [err]
Is reacted with 4-

M+ = 602

pyridyl acet |@?§W oxi de via essentially the sane proceduperfsesiasi4:
2

descri bed in
Spec.: M+ = 572

27 to give the product_conpound (5.209). Mass
- EXAVPLE 402 [err]

F cl
Preparative N
Example 60 o Mass Spec.:
{ MH*+ = 484
1O
(o)
Exampie 411-Q
F Cl
Preparative N l :
Example 60 : Mass Spec.:
_CH, MH+ = 468
w
(o)
Example 411-R
F Cl
Preparative N l
Example 60 CH Mass Spec.:
re MH+ = 469
N
I
(o)
Example 411-S
Cl cl
Preparative N |
Example Mass Spec.:
60A N MH* = 465
I
o)
Example 411-T




The product of Exanple 358, Step B, of WD 95/10516, is reduced 10 via
essentially the sane procedure as described in Step B of Preparative
Exanpl e 47, of WD 95/ 10516, ta give the product conpound. np=133. 2-

133.4 C M+ 445 Usi ng the conpound of Exanple 411-B, and foll ow ng
substantial ly the sane procedure as described for Exanple 402, the
conpound: WO 96/ 30363 v PCT/US96/03314

PCT/ US96/ 0331 Y0 96/30363 - 66- [err]
(Exampl e 402- A) was prepar ed” MRss Spec.: M+ = 445, 2
EXAMPLE 403 I

-0

a c
Preparative N
Example ’ Mass Spec.:
60A MH*+ = 481

L O

Exampile 411-U
Cl (o]
Preparative N
Example : Mass Spec.:
CH,
60A r'q MH+ = 485
)N\/E)
o
Example 411-V

- Cl c :
Preparative N l
Example Mass Spec.:
60A _ o MH+ = 481
N N
13
o

Exampile 411-W

ci cl
Preparative N |
Example Mass Spec.:
60A cH MH+ = 485
w o
o)

Example 411-X




5 Conbine 0.3 ¢
pyridine and 0.1

(0.67 mmol ) of t he product of Exanple 402, 5 nL of

(1 01 mml) of acetic anhydride and stir the m xture at

room tenperature for
warmto 60[err]C and stir for 6h.

basify

2 days.

Add another 100 [err]L of acetic anhydride,
Neutralize the reaction m xture then

with 1 N NaOH (aqueous) to pH =10. Extract with

CH2d 2, dry the extract
resi due. Puriﬂ”’fﬁ?‘?esi due

concentrated NHAOH (aqueous) to give

10 over MJSH4 and concent pafRsh

by HPLC
«78-

6R3314
el uting 8% MeOH CH2C 2 '+
0.22 g of the product

conpound. Mass Spec.. M+ = 487 EXAMPLE
404 [err] WO 96/30 63
PCT/ US96/ 03314 The
product of Exanplje 402 is rgacted chloride yia
substantial ly thdq Beapargtiveckdure a 403 tofgive
the 0.32 g of thq pkamps 1Ccpnpound. I\/ass EXAMPLE 405
[err] Step G
of
951\1"0.;16 °
Example 411-Z
Br Cl
Preparative N
Example m.p. = 125°.
O
51A llv 125.4°C
JN\/U Mass Spec.:
o MH+ = 528
Exampie 411-AA
HoC ~Cl
Preparative N
Example 3 m.p. = 186.6°
Step E 187°C
of N N Mass Spec.:
WwWo MH+ = 464
95/10516
Example 411-BB
Preparative
Exampie 3 Mass Spec.:
CHg
Step E llq MH+ = 464
951‘:?516 °
Example 411-CC




Conbine 1.5 ¢
AcCOH,

m xture at room tenperaturé overni ght.
then extract with EtOAc.

(aqueous) to basic pH,
a residue and chromat ogr aph (
Et SN Et OAc) tQ
EXAVPLE 406 [¥ 15
product of - Exanpl e 402 and 10
HCl (aqueous) an
of 0.085 g NaNQ2

Basify the

(3.37 mol ) of the product of Exanple 402 and 10 nlL of
then add 3.37 nL of a solution of bromne in AcCH and stir the
mxture with 1IN NaOH 10
Concentrate the extract to

silica gel, 90% Et OAc/ hexane, then 5%
he product corrpound Mass Spec.: M+ = US96/03314
Conmbine Q0.5 g (1.12 nmol ) of the
m. of at One add 230 [err]L of conc.
Loand Loat it o -10[ tion

15 mn. ,

then add the

reaction m xture fo a sol ut ijonBr&ay R-~Cl preparpd by addi nq
0.336 g (1.34 in 2 Y h 20 H20 a fpol ution of
0.365 g (5.8 mmol 2 mL O ‘ 8T t he mKture to
60-70[ err] C. then Bikamplec4g]-80[err] C t g&enove acetone. Co in,pheaorc
m xture and dil ut i then exhafstiVely extracted w Ct%gb
Concentrate the tracts tojla residue tenJpur by HPLC ugin )o
met hanol i ¢ amonifa in CH2A p to give 0.2% g (Ho%Yiel d) of HMawSm: 25
conpound. Mass Sgec.: M+ =]455. 6/ #R363 MH+=583 | -
PCT/ US96/ 03314 o - NiGHg),
Example 411-DD
Br Cl
Preparative N |
Exampie 49 m.p. = 83°-
86°C
OJ\Q Mass Spec.:
+ =
o MH+ =616
__Example 411-EE
Br Cl
Preparative N
Example 49 m.p. = 167°
171°C
JN\/CIE Mass Spec.:
b
. o MH+ = 526
Example 411-FF
Br Cl
Preparative N |
Example 49 m.p. = 134°
140°C
d)\m Mass Spec.:
O MH+ = 583
Example 411-GG




EXAMPLE 407 [err] Conmbi ne 0.55 g (1.25 rrrml) of the

product of Exanple 402 and 50 nmL of dilute H2ZSO4 at room't enper at ure.
Cool the mixture to -10[err]C, add 5 a solution of 0.092 g of NaNO2 in 5
m. of water was added and stir for 15 mn. Slowy add a sol ution of
0.46 g (4.7 mmol) of KSCN and 0.3 g (2.49 mmol) of CuSCN in 15 nL of
wat er over a ' f 0.5 hours. Stir for 0.5 hour the@dpmw“
reflux for 15"m™n. ol the m xture and adj 3t the pHto -7, then
extract with CH2Cl 2. Concentrate the extraC®s "to a resi due and 10

chromat ograph (silica gel, 3% MeOH CHZW to give the pr oduct
conpound. Mass Spec.: Mt = 487 EXAMPLE 410

Usi ng the appropriate carboxylic acid agd alt i ng conmpound
i ndi cated, the conpounds in Tabl e Brwe ) rd We-Q@ubstantially the 15

sanme procedure as described in Exanpl e} 18@ghQf & WJ 95/ 10516:
TABLE 3 Starting Product TWm N Anal yti cal
Conmpound ‘ Dat a
Preparative [err] mp. = 137[err]-
Exanpl e 49 138[err]C
Mass Spec. : L F=\

o N

Br

Combine 50 mg (0.11 mmol) of the compound of Example 400-N,
5 and 1.5 mb of SOClz and stir a room temperature ovemight. Concentrate
in vacuo to a residue, add 2.0 mL of DMF to the residue, then add 20 mg
(0.2 mmol) of 1,2,4-triazole sodium sait and heat to 100°C overight. Cool
the mixture, concentrate in vacuo to remove most of the solvent, wash
with water (3 times}, then dry the resiude over NaS0O4. Concentrate in
10  vacuo o a residue and chromatograph (silica gel, 75% (10%NH4OH in
MeOH) in CH2Cl) to give 26 mg of the product compound. Mass Spec.:
MH+ = 498
Using the appropriate starting compound and substantially the
same procedure as described for Example 412, but substituting the amine
15 nucleophile indicated in place of the 1,2,4-triazole sodium salt, the
compounds in Table 5 were prepared:



WD 96/ 30363
-69-
Exanmple 1
95/ 10516
[err]

M+ = 531.2
Preparative
M+ 475.2

PCT/ US96/ 03314
Preparative [err] _ Mass Spec.:
T M+H= 451. 2 of WO
Exanpl e 410-H Preparative
. Mass Spec.: Exanpl e 49
130363 Exanpl e 410-J  pCT/US96/03314
wo [err] Mass Spec. : Exanpl e 53
'B%Xarrpl e 410-L
JABLE 5
Amine Product Compound Analytical
Nucieophile Data
Br a
piperidine _ N Mass Spec.:
MH+ =514.2
(solvent is
CH_Cl, instead N O
of DMF) A
Exampie 412-A
Br Cl
thiomorpholine N Mass Spec.:
MH+ = 532.1
{solvent is
CH,Cl, instead s
N
of DMF) OJ\/ \)
Exampie 412-B
Br Cl
piperazine N ' Mass Spec.:
MH+ =515
(solvent is
CHaCl; instead (\NH
of DMF) R
Example 412-C
Br Cl
morpholine N Mass Spec.:
MH+ = 516.1
(soiventis
CHzCl2 instead N (\})
N
Example 412-D




[err] m p. =151 Preparative
153[err] C Exanpl e 57 Mass Spec.:
M+ = 560 Exanpl e 410-M ' WO 96730363
- 70- mp. = 102.6[err] Preparative [err]
103[err]C Exanpl e 49 : Mass Spec. :
-83-
Br Cl
imidazole N Mass Spec.:
MH+ = 497.2
(solvent is
CH2Cls instead N N
of DMF) NS
Example 412-E
N-(2-methyl- | Br~ a
phenyl)- N Mass Spec.:
piperazine MH+ = 605.-
(soivent is N N’q
CHzCl; instead oJ\/”\) cn_Jﬂ
of DMF)
Example 412-F
Br Cl
N | Mass Spec.:
4(3H)- MH+ = 525 1
pyrimidone
N
L
o N
o
Example 412-G
Br (o]
N m.p. = 105°-
thiomorphoiine 105.6°C
l/\ Mass Spec.:
N S MH+* = 536
OJ\/N\)
Example 412-H




Preparative [err] Exanple 73 ' Mass

Spec. : ) M+ = 569
Exanpl e 410-R Preparative T [err] - Exanpl e 49
mp. = 97[err]C (dec.)
Mass Spec.: : M+ = 595
Exanpl e 410-S .. WD 96/ 30363 PCITURIGAII14
PCT/ US96/ 0331 J¥096/30363 - 71- Preparati ve
[err] Exanpl e 49 -84 - mp.= 132.6[err]C
{dee) EXAMPLE 413
' Cl
Br ci

N

)N\/ONICHS
(o)

Combine 0.32 g of the product from Preparative Example 46, of WO
95/10516 and 2 mL of anhydrous CH2Cl> and add 6 mL of a mixture of
§ 4.17 g of N-methyl-4-piperidylacetic acid, 1.03 mL of methanesulfonyi

chioride, 6.83 mL of EtsN and 50 mL of CH2Cl>. Stir at 25°C overnight,
then add 1 N NaOH (aqueous) and shake well. Separate the layers, dry
the organic phase over MgSO4, and concentrate to a residue.
Chromatograph the residue (silica gel, 3% MeOH/CH2Clz + NH4OH) to

10 give 0.19 g (45% yield) of the product compound. m.p.= 105°C (dec);
Mass Spec.: MH* = 564.

EXAMPLE 414
Ci

N O
by
H
. Combine 84 mg of the product from Preparative Example 46, of WO
15 85/10516, 5 mL of pyridine and 0.04 mL of phenylisocyanate and stir at
25°C for 48 hours. Concentrate in vacuo to a residue, dilute with CH,Cl»
and wash with saturated NaHCOg3 (aqueous). Dry over MgSQOyq,
concentrate to a residue and chromatograph (silica gel, 50-70%
hexane/EtOAc) to give 14 mg (13% yield) of the product compound. m.p.
20 =125.6°C (dec); Mass Spec.: MH* = 544
Using the starting compound indicated, the compounds in Table 6
were prepared via substantially the same procedure as described for

Example 414:



M+ = 576 Exanpl e 410-T Preparative
[err] Exanpl e 49 mp.= 111. 2C
(dec.) Mass Spec.
M+ = 608 Exanpl e 410-U Preparative
[err] Exampl e 49 " mp.=851C
(dec) 96730363 Mass Spec. - PCT/US96/03314
M+ = 556 wo Exanpl e 410-V Preparative
[err] Exanpl e 49 -85- m p. = 114C
(dec.) ss Spec. :
M+ = 588 : Eym%(\/
Starting Product Compound Analytical
Compound Data
cl
Cl
Preparative .
Example 28 N m.p. = 131.8°C
of (dec.)
WO 985/10516 N
J\ D Mass Spec.:
0" N MH+ = 464
H
Example 414-A
O,N cl
Preparative H Mass Spec.:
Example 53A MH+ = 475.2
'JN\/@
o
Exampie 414-B
EXAMPLE 415
Br Cl
HO I

10

Combine 0.64 g of the product from Example 411-C and 16 mL of
§ glacial HOAc, and add 15 mL of a 0.54 M solution of bromine in HOAc at
25°C under No. After 10 minutes, pour the mixture into water, fitter to
collect the resulting solid, and wash with water. Dry the solid under
vacuum, then chromatograph (silica gel, 6-15% MeOH/CH2Clp) to give
0.26 grams (35% yield) of the product compound. m.p. = 150.0 °C (dec),
Mass Spec.: MH* = 526



WO 96/ 30363 PCT/ US96/ 03314

-72- Preparative Exanpl e 49 [err]

mp.= 122.5[err] - )

112.6[err] C : Mass
Spec. : : M+ = 572

Exanpl e 410- &0 EXAMPLE 411 [ err] pCTAUse6/03314
The product o Igrhe”par ative Exanple 49 was reacted with 2-nethyl
2- (4-pyridyl)propanoic acid via substanti al'ﬁﬁ't he same procedure as 5

descri bed for Exanple 180, of WD 95/10516 I ve the product
conpound. Mass Spec.: M+ = 538 Mﬂ-ﬁe appropriate carboxylic
acid (or carboxylate salt, e.qg. I'i t@i um_carboxyl ate) and the starting

conpound i ndi cated, the conpounds P WF.( 4 re&epared Vi a
substantially the same procedure a® Pd g anpl e 410:

Combine 0.33 g of the product from Preparative Example 57, 2 mL
of anhydrous CHzCla, and 10 mL of a mixture of 7.20 g of 4-pyridylacetic
5 acid hydrochloride, 1.61 mL of methanesulfonylchloride, 27 mL of EtzN
and 60 mL of CH2Clp, and stir at 25 °C for 48 hours. Dilute the mixture
with CH2Clp, wash with saturated NaHCO3; {aqueous), then with brine.
Dry over MgSQj4, concentrate 1o a residue and chromatograph (silica gel,
8% MeOH/CH2Cla + NH4OH) to give 0.23 g (55% yield) of the product
10  compound. m.p. = 142 °C (dec); Mass Spec.: MH* = 540
' EXAMPLE 417

React the product from Preparative Example 35, of WO 95/10516,
with 4-pyridylacetic acid via substantially the same procedure as
15 described for Example 266, of WO 95/10518, to give the product
compound. Mass Spec.: MH* = 458
Using the appropriate carboxylic acid and the starting compound
indicated, the compounds in Table 7 were prepared via substantially the
same procedure as described for Example 417:



WO 96/ 30363 PCT/ US96/ 03314

- 73- _ ' TABLE 4 Starting Pr oduct
Conpound Anal yt1 cal Conpound _
- Dat a Preparative [err] Mass Spec. :
Exanpl e 49 . M+ = 554
Exanpl e 411-A,.. Preparative [err] PCT/USICATRNS
Spec. : 1 o)k and MH+ = 475. 2 53A
Exanpl e 411-B [err] Preparative =&l e 55
mp. = 155.2[err]- : ' 158.9[err]C
Mass Spec. : JABLEZ : M= 440
Starting - Product Compound Anaiytical
Compound Data
Preparative N | Mass Spec.:
Example 378 MH* = 444
of

- s )
WO 95/10516 wl
(o)

Example 417-A

Br Ci
Preparative Mass Spec.:
Example 58 MH+ = §22

Exampte 417-B

EXAMPLE 418
O

O
o

Following the procedure of Example 283, of WO 95/10516, except
5 using 4-pyridylacetic acid N-oxide gave the product compound. Mass
Spec.: MH+ = 460



Exanpl e 411-C
PCT/ US96/ 03314

[err]

M+ = 554
[err]
Exanpl e..1l
95/ 10516

WO 96/ 30363

_ -74- _ Preparative
) "Mass Spec. : Exanpl e 49
Exanpl e 411-D
Preparative Mass Spec. :
Mt = 474 = Of pCyUS96203314'\0

WO 96/30363 Exanple 411-E [err]

10

15

EXAMPLE 419

N~OH

Cl

L

Dissolve 4.01 g (8.42 mmol) of the compound of Exampie 410-L in
EtOAc and add 14.25 g (63.1 mmol) of finely powdered SnClp dihydrate
and stir the mixture for 5 hours. Add 150 mL of saturated NaF (aqueous)
and stir for 15 min, then separate the layers and dry the organic phase
over MgSQ4. Filtration and concentrate in vacuo to a residue, then
chromatograph (silica gel, 95% CH2Cla/MeOH + NH4OH) to give 2.95 g of
the product compound. Mass Spec.: MH+ = 461

EXAMPLE 420

o]
P

Cl

e,
(o) .

Combine 0.50 g (1.08 mmol) of the compound of Example 419 and
10 mL of anhydrous CH2Clp, and add 0.11 mL (1.62 mmo!) of CHaCOCI.
Add 0.34 mL (4.32 mmol) of pyridine and stir at room temperature for 2.5
hours. Dilute the mixture with saturated NaHCO3 (aqueous), extract with
CH2Clo, wash the extracts with brine and dry over MgSO4. Concentrate in

vacuo to a residue and chromatograph (silica gel, 10% MeOH/CH2Cla +
NH4OH) to give 0.271 g of the product compound. Mass Spec.: MH+ = 503



Preparative

Mass Spec. : Exarrpl e 72

M+ = 475 _ Exanpl e 411-F Preparative
Mass Spec. : Exanpl e 49 [err] MH+ =
526.1 Exanpl e 411-G WO 96/ 30363 _
PCT/ US96/ 03314 - 75- Preparative
Mass Spec.: wooembsaP! € 71 PCT/USHE033144 98
-89-
EXAMPLE 421
- CH,
N”O' 3
Cl

10

15

Combine 0.65 g (1.41 mmol) of the product compound of Example
419, 20 mL of CH2Clp, 0.22 mL (3.52 mmol) of methyl iodide, 4.4 mL of
10% NaOH (aqueous) and 68 mg (0.21 mmol) of tetra-n--butyl-ammonium
bromide. Stir the mixture for § hours, then separate the layers and dry the
organic phase over MgSO4. Concentrate in vacue to a residue and
chromatograph (silica gel, 5% MeOH/CH2Clz + NH40H) to give 169 mg of
the product compound. Mass Spec.: MH+ = 475

EXAMPLE 422

L0
j\/ON
10

Combine 0.1 g (0.21 mmol) of the product compound of Example .
411-L and 10 mL of CH2Cl, add 0.11 g (0.66 mmol) of MCPBA and stir at
ambient temperature for 1 hour. Wash with saturated NaHCO3
(aqueous), dry over MgSQ4, and concentrate in vacuo to give 0.14 gm of
the product compound. m.p.=100°104°C

Using the compound of Example 423 and following substantially
the same procedure as described for Example 422 the compound:



Exanmpl e 411-H Preparative [err] Mass

Spec. : Exanpl e M+ = 536
53B ' Exanpl e 411-J : Preparative
[err] Mass Spec. : Exanpl e
M+ = 581 ~ 53B Exanpl e 411-K
[err] Prepar.at.j - m p. =porTsédassi4
Exanpl e 59 Q%M 98[err]C
Mass Spec. : -80- (FAB) M+ =
463.1 Exanpl e 411-L .
Cl Cl
-0
X
o) N
H (Example 422-A)
was prepared. Mass Spec.: (FAB) MH+ = 480.2
EXAMPLE 423
Cl Cl
I
X
o) N
. H
5 Combine 0.4 g (1.22 mmol) of the product compound of Preparative

Example 59 and 0.2 g {1.2 mmol) of 4-aminopyridylethylcarbamate and
heat to 180°C under a dry N, atmosphere for 2 hours. Cool the mixture
and crystallize the product by adding EtOAG to give 0.49 g of the product
compound. m.p.= 206.4°-207°C; Mass Spec.: (FAB) MH+=464.0
10 Using the appropriate ethylcarbamate and the starting compound
indicated, the compounds in Table 8 were prepared via substantially the
' same procedure as described for Example 423:



WO 96/ 30363 PCT/ US96/ 03314

- 76- Preparative _ [err] Exanpl e 60
Mass Spec. : : M+ = 448
Exanpl e 411-M Preparative [err] Exanpl e 60
Mass Spec.: M+ =464
Exanpl e 411- Preparative Exanpl e 60 PcaYusbe/o3sie
Mass Spec. : "woseseses MH+ = 492
Exanple 411-0O [err] -91-
_ JABLE 8
‘Starting Product Compound Analytical
Compound Data
\—Cl
Preparative N |
Example 1, e
Step G P
| of wo 95110516 i ,O/
O N
H
Example 423-A
Cl
Preparative N l
Example 1, J—
Step G
OCF.
of WO 95/10516 i ,O’ 3
(o) N
H
Exampie 423-B

(424-A)



Preparative Exanpl e 60 Mass Spec.:

M= 448 . Exanpl e 411-P WO 96/30363
PCT/ US96/ 03314 : -77- . Preparative

[err] Exanpl e 60 ' Mass Spec. :

M+ = 464 Exanple 411-Q [err] Preparative
Exampl e 60 Mass Spec. : PCT/US96/03314 -

MH = 469  WO6R06 Exanplgg 41 1-R -

Combine 1 g of the product of Example 402 and 20 mL of MeOH, cool to
~0°C, and adjust to pH = 3 by adding 1 N HCI (aqueous). Add 1.25 mL of
CH3sCHO and 1.41 g of NaCNBHg, and stir the mixture for 1 hour.
Concentrate in vacuo to a residue, extract with 100 mL of CHaCl2 and
5 wash the exiract with 100 mL of 10% NaHCOs3, then with 100 mL of water.
Dry over MgSQO4, concentrate in vacuo to a residue and chromatograph
(silica gel, 1.5% (10% NH4OH in MeOH)/CH2Cl) to give 0.158 g of the
product compound of Example 424 and 0.198 g of the product compound
Example 424-A. Mass Spec. (424): MH* = 474, Mass Spec. ( 424-A):
10  MH* =502 _ '
' EXAMPLE 425
cl

20

H,C CH3' T

React the products of Preparative Example 7, Step C, of WO
95/10516, and Preparative Example 26, of WO 95/10518, via substantiaily
15 the same procedure as described for Example 75, of WO 85/10516, to
give the title compound. Mass Spec.: MH* = 461.35
Using the appropriate carboxylic acid and the starting compound
indicated, the compounds in Table 9 were prepared via substantiaily the
same procedure as described for Example 425:

N



[err] Preparative Exanpl e 60

Mass Spec. : ' M+ = 469
Exanple 411-S Preparative [err] Exanpl e
Mass Spec.: 60A M+ = 465
Exanple 411-T WD 96/ 30363
PCT/ US96/ 033 -78- [err] Pr e ppepUES6NI314
Exanpl e %096130363 Mass Spec. : 60A
MH+ = 481 -83-
JABLES
Starting Product Compound Analyticail
Comgound Data
Cl
Preparative Mass Spec.:
Example 7 N MH*+ = 477.2
of WO 95/10516 ( ] o
»”
N N
O&(O
HsC CHj
Example 425-A
Cl
Preparative N Mass Spec.:
Example 7 N MH+ = 449.3
of WO 85/10516 E j
»0

S

Example 425-B

Cl

Preparative N Mass Spec.:
Example 7 N o MH+ = 477.2
of WO 95/10516 E j llv
ow
HC” ~CHy

Example 425-C




Exanmpl e 411-U
Mass Spec. :
Exanpl e 411-V
Mass Spec.:
Exampl e 411-W
Mass. .Spec. :
Exanpl e 411- XW096/30363

[err]

Preparative Exampl e
60A M+ = 485
[err] ~~ Preparative Exanpl e
80A M+ = 481
[err] Preparative Exanpl e
BOA rcrrusbbizsis 485
-94 .
Cl
Preparative N Mass Spec.:
Example 19 N MH+ = 448.2
of WO 95/10516 E ] o
R(+)-isomer JN\/OI'
O
Example 425-D
Lo
Preparative N i Mass Spec.:
Example 19 N MH+ = 449.2
of WO 95/10516 E o
S(-)-isomer JN\/O'
o
Example 425-E
Cl
Preparative N Mass Spec.:
Example 19 N MH+ = 449.3
of WO 95/10516 (: :] ?
R(+)-isomer JN\/O
O
Example 425-F
Lo
Preparative N & Mass Spec.:
Example 19 N MH+ = 449.3
of WO 95/10516 E P
S(-)-isomer w
o
Example 425-G




WO 96/ 30363 PCT/ US96/ 03314

-79- Preparative [err] Exanpl e | Stop (3
957105716 Exanpl e 411-Z Preparative Exanpl e
mp. = 125- 51A : 125. 4[err] C
Mass Spec. : M+ = 528 Exanpl e
411-AA [err Preparative. Exanpl e 3 PCT/USY6/03314
mp. = 186.6 - Step E 187[err] C
of Mass Spec.=95- WO
M+ = 464 95/10516 Exanple 411-BB_[err] Preparative
Exanpl e 3 Mass : Step} E
M+ = 464 off WO 95/ 1451, 1411} CC
Preparative , Mass Spec.:
Example 40 N MH+ = 5§27.0
of WO 85/10516 ' ( )
. wlo
O
Example 425-H
Br Cl
Preparative N Mass Spec.-
Exampla 40 N MH+ = §55.3
of WO 85/10516 ( ] o '
w’
HoC
Example 425-J
Br Cl
Preparative Mass Spec.:
Exampie 40 N MH+ = 527.1
of WO 95/10516 E ) ?
3
o)
Example 425-K
Cl
Preparative N Mass Spec.:
Example 38 N MH* = 447.2
of WO 95/10516 E j ﬁ
)N\/U
o)
Exampie 425-L




PCT/ US96/ 03314 WO 96/ 30363 - 80- Preparative
Exanpl e 49 mp. = 80.2[err]C
(dec.) ' ' " Mass Spec.:
M+ = 553 Exanple 41 1-DD [err] Preparative
Exampl e 49 m p. = 830.
86[err]C 96730363 Mass Spec. : PCT/US96/03314
M+ = 616 wo Exanpl e 411-EE [err] Preparative
49 m p86=1670.
171[err]C Mass Spec. :
M+ = 526 ExarTPI e 411-
ot
Preparative Mass Spec.:
Example 19 N MH* = 453
of WO 95/10516 E j
. ’CH
R(+)-isomer w
o
Example 425-M
Lo
Preparative N & Mass Spec.:
Example 19 N MH+ = 453
of WO 95/10516 E j .
S(-)-isomer )N\/Ov’ 3
O
Example 425-N
Preparative Mass Spec.:
Example 40 N MH+ =531.25
of WO 95/10516 E j
J\/E) -
Example 425-O
Cl
Cl
Preparative Mass Spec.:
Example 41 | N ! MH+ = 487.35
of WO 985/10516 E J
w -
O
Exampie 425-P

Exanpl e




Preparative
1340.

Exanpl e 49

1401C

Mess Spec.: M = 593
96/ 30363

Exanpre 4I11- GG

VIO

PCT/ US96/ 03314

- EXAMPLE 412 [err]
WO 96/30363 PCT/US96/03314
-97-
Cl
Preparative N Mass Spec.:
Example 38 N - MH* = 451.35
of WO 95/10516 [ J _CH,
w
(o}
Example 425-Q
c
Preparative N Mass Spec.:
Example 19 N CH MH+ = 453.35
of WO 95/10516 [ ] T S
R(+)-isomer N
o)
Example 425-R
( cl
Preparative N I Mass Spec.:
Example 19 N - MH+ = 453.35
of WO 95/10516 E j ! 3
S(-)-isomer w
o
Example 425-S
Cl
Preparative N Mass Spec.:
Example 7 N MH+ = 539.45
CO,CICHj,)
Step C E j ]lq O2C(CHgly
of WO 95/10516 w
o
Example 425-T




Conmbi ne 50 nmg (0.11 mmmol ) of the conmpound of Exanple 400-N, 5 and 1.5 nL

of SOC 2 and stir a roomtenperature ovem ght. Concentrate I n vacuo to
a residue, add 2.0 nL of DWF to the residue, then add 20 ng (0.2 mmol)

of 1,2,4-triazole sodiumsalt and heat to 100[err] C overni ght. Cool

‘the m xture, concentrate in vacuo to renove nost of the solvent, wash

‘Wi th water then dry the resiude over Na2SO4. Conc qigpnbéndsie 10
‘vacuo to a reg‘{‘*@%d chromat ograph (silica gel, 75% (1090NHAOH 1 n

MeOH) in CH2A 2) to give 26 ng of the produc®eonpound. Mass Spec.:

MH+ = 498 Using the appropriate startinag conpound and
substantially the sane prdcedure as d bed for Exﬁrrpl e 412, but
substituting the gm ne 15 nucljeopgy 8 -_ pepcel of the
1,2,4-triazole sodiumsalt, thg A Ie5 \er e prepared:
WD 96/ 30363 Praparative N PCMak® 8p88.314
- 82- TABLE 5 Pr odugt Conpound +
“Anal yti cal Nucller?g 40 - CHg MH =5Be1t3§
[err] pi peri di 9 10516 ,'q Maps Spec.:
M+ =514, 2 w
| o
Example 425-U
Cl
Preparative N Mass Spec.:
Example 38 N CcH MH+ = 451.4
of WO 95/10516 E ! 3
Example 425-V
EXAMPLE 426
Br Cl

N
()
w
0
React the product of Preparative Example 40, of WO 95/10516, and
3-pyridylacetic acid via substantially the same procedure as described for
5 Example 351, of WO 95/10516, to give the title compound. Mass Spec.:
MH+ = 511
Using the appropriate carboxylic acid and the compound of

Preparative Exampie 41 of WO 95/10516, and following substantially the
same procedure as described for Example 426, the compound:



(solvent is CH2C 2 i nstead of DMVF) Exanpl e 412-A [err]

t hi_onor phol i ne Mass Spec.:
M+ = 532.1 (solvent is CH2d 2 i nstead of DVF) Exanpl e
412-B [err] pi per azi ne
Mass Spec. : M+ =515 (solvent is
CH2d 2 i nst e%mf DIVF) Exanpl e 412-C [err] PN,
Mass Spec. : M+ = 516.1 (solvent is
CH2d 2 i nst ead of DMF) -8%xanpl e 412-D

Cl

Cl

=8
Yo

‘was prepared. Mass Spec.: MH+ = 483.2
EXAMPLE 427

cl

(Example 426-A)

() o
ee;

H

s Combine 0.288 g (1.76 mmol) of the product of Preparative
Example 63 and 25 mL of anhydrous toluene, heated at {110°C) for 0.5
hours, then cool to 25°C. Add a solution of 0.1 g (0.293 mmol) of the
product of Preparative Example 7, Step C, of WO 95/10516, in 1.5 mL of
anhydrous tolusne, and stir at 25°C under an argon atmosphere for 112

10 hours. Concentrate in vacuo to a residue and chromatograph (silica gel,
3%~4% (10% NH4OH in MeOH)Y/CH2Clo) to give 0.085 g of the titie
compound. Mass Spec.: MH* = 450.3 _

Using the appropriate azide and the starting compound indicated,
the compounds in Table 10 were prepared via substantially the same

15 procedure as described for Example 427:



WD 96/ 30363 PCT/ US96/ 03314
-83- [err] i m dazol e _ L Mass
Spec. : M+ = 497. 2 (solvent is
CH2d 2 i nst ead of DWVF) Exanpl e 412-E
N ( 2- net hyl - [err] phenyl) -
Mass Spec.: ' azi ne PCYUS9670301%0 -
(solvent is wo%h%sz i nst ead of DMVF) Exanpl e 412-F [err]
Mass Spec. : 4( 3H) - ' -100- M+ = 525.1
pyri m done Exanple 412-G [err] mp. = 105[err]-
t hi onor phol i ne 105. 6[err] C
Mass Spec. : cftn:rg:g q Product Compound Ang'ytical
Cl
Preparative N Mass Spec.:
Example 7, N MH+ = 450.1
Step C E j E
of WO 95/10516 N U
Py
H .
Example 427-A
Br Cl
Preparative N Mass Spec.:
Example 40 N MH+ = 528.1
of WO 95/10516 [ j |
_ 0
N N
A A
H
Example 427-B
Br Cl
Preparative N Mass Spec.:
Example 40 N o MH+ = 528.1
of WO 95/10516 [ j !lq
LR
oA
H
Example 427-C
EXAMPLE 428

%
Py



MH+ = 536 Exanpl e 412-H WD 96/ 30363

PCT/ US96/ 03314 - 84-
EXAVPLE 413 lerr] ' Conbine 0.32 g of the product

from Preparative Exanple 46, of WO 95/ 10516 and 2 nL of anhydrous
CH2Al 2 and add 6 nL of a m xture of 5 4.17 g of

N- et hyl - 4- pi | cetic acid, 1.03 nL of nethanesul fonyl pempsesnssie
chl ori de, 6. 8%WHSN and 50 nL of CH2Cl 2. Stir at 25[errP]c5 overn} ght,

then add 1 N NaOH (aqueous) and shake wel F108%eparate the |ayers, dry
t he organi ¢ phase over MgSO4, and concentrate to a residue.

Chr onat ogr aph t he resi Gombing 14.78 827,38 mmoall-of the;gompoundiirermBxample 1830
give 0.19 g (45% v WO BSPI0S1BCand 126 Ail slanhydrols MeQH; ahQde (il portidns)
Mass Spec.: M¥ =g38%L of a 10% solution of concentrated H2804 in diom?: é:%otﬂé“ Lerr]
' mixture at 25°C for 2 hours, then pour into water and adjust to pH =13 with
5 50% NaOH (aqueous). Extract with CH2Cl2, wash the extract with water
and dry over MgSO4. Concentrate in vacuo to a residue and
chromatograph (silica gel, 10% (10% NH4OH in MeOH)/CH2Cla) to give
8.9 g of the titie compound. Mass Spec.: MH+ = 5§39
Using the compound of Example 425-T, and following substantially
10 the same procedure as described for Example 428, the compound:

Cl

N
N
() =
1O
o (Example 428-A)

was prepared. Mass Spec.: MH+ = 439.45
EXAMPLE 429

Cl

et
q e

18 Combine 0.5 g (1.14 mmol) of the compound of Example 428 and
10 mL of 0.6 N HCI in CH2Cljp, stir for 10 minutes and concentrate n vacuo
to a residue. Add 20 ml of anhydrous MeOH, then add 0.2006 g (4.56
mmol) of CH3CHO, 0.0859 g ( 1.36 mmol) NaCNBH3 and 0.5 g of 3A
molecular sieves, and heat at 40°C for 115 hours. Filter the mixiure, wash

20 the sieves with MeOH and concentrate the combined filtrates in vacuoto a
residue. Dissolve the residue in CHaCl2 and wash with saturated
NaHCO3 (aqueous), then water and dry over MgSO4. Concentrate in
vacuo to a residue and chromatograph (silica gel, 8% (10% NH4OH in
MeOH)/CH2Cls) to give the title compound. Mass Spec.: MH* = 467.3



Conmbi ne 84 ng of the product from Preparative Exanple 46, of WO 15
95/10516, 5 nL of pyridine and 0.04 nL of phenylisocyanate and stir at
25[err] C for 48 hours. Concentrate in vacuo to a residue, dilute with
CH2C 2 and wash with saturated NaHCO3 (aqueous). Dry over MgSO4,
concentrate to a residue and chromatograph (silica gel, 50-70%

hexane/ Et OAc) wé ' 14 ng (13%yield) of the product compoygdyosssmssis 20
= 125.6[err]C (d’e%o?élvass Spec.: M+ = 544 Using the starting
conpound i ndi cated, the conpounds in Tabl e- 02 - were prepared via
substantially the same procedure as described for Exanpl e 414:

WO 96/ 30363 EXAMPLE 330/ US96/ 03314

- 85- Starting mct Conpound Anal yti cal
Conpound Py, ~Cl

Preparative [err] 28

mp. = 131.8[err]C

Combine 0.5 g (1.14 mmol) of the compound of Example 428 and 5
mL of anhydrous THF, add 0.1076 g (1.14 mmol} CICO2CH3, and stir at
5 25°C for 1 hour. Concentrate in vacuo to a residue, add CH2Cla and
wash with saturated NaHCO3 (aqueous), then water. Dry the organic
phase over MgSO4, concentrate in vacuo to a residue and chromatograph
(silica gel, 1.5% (10% NH4OH in MeOH)/CH2Cly) to give 0.4213 g of the
title compound. Mass Spec.: MH+ = 497.35
10 Using the compound of Example 428-A, and foliowing substantially
the same procedure as described for Example 430, the compound:

Cl
N
N 0, 0.
(J ™
N
N

o (Example 430-A)
was prepared. Mass Spec.: MH+ = 497.35
EXAMPLE 431

Cl

S
PO C A

Combine 0.5 g (1.14 mmol) of the compound of Exampie 428 and 5
mL of anhydrous CH2Cly, add 0.2624 g (2.28 mmol) of
trimethyisilylisocyanate and stir under argon at 25°C for 22 hours. Add

N

15



(dec.) WO 95/ 10516

Mass Spec.: VH+ = 464

Exanpl e 414-A [err] Preparative
Mass Spec. : Exanpl e 53A M+ =
475. 2 _ Exanpl e 414-B

MXAMPLE 415 Conbi ne 0 64 g of

from Exanpl e &ﬁ%*émg%d 16 L of 5 gl acial and a 15 nL of a
0.54 M solution of bromne in HOAc at -103- 25[err]C under N2. After

10 m nutes,
resulting so

pour the m xture into water,

aP1332 911 14 mmal)of - trimathyisiylisacyanate ant stir for 8 hours, then

[id,

filter to

vacuum then chr ONgileg With'ICHZT1b iand widsh with %E%Mé@ﬂﬂ@

0.26 granms (
10 WMass Spec.

Sy

bkt MESOY CLoric RIS vatuBio a

coll ect the

mggu ﬁlgl)'r?g (dec) .

chromatograph (silica gel, 5% (10% NH4OH in MeOH)/CH2Cly) to give
0.3878 g of the titie compound. Mass Spec.: MH* = 482.2

Using the isocyanate (or isothiocyanate) and starting compound
indicated, the compounds in Table 11 were prepared via substantially the
same procedure as described for Example 431:

JABLE 11
Starting Product Compound Analytical
Compound Data
\ ci
CH3NCO Mass Spec.:
and N MH+ = 496.45
Example 428 E ] i cH
N N7 N8
‘l\ufl:::J "
o _
Exampie 431-A
‘ cl
CH3CHaNCO N Mass Spec.:
and ' N o MH+ = 510.35
Example 428 E j
N NJLN'C’H"’
H
0
Exampie 431-B
CH3(CH2)2NCO @V Mass Spec.:
and N Hac MH+ = 524.35
Example 428 E
Example 431-C




WO 96/ 30363
- 88-

PCT/ US96/ 03314

EXAMPLE 416 [err]

Conbi ne 0.33 g of the prodict from Preparative Exanple 57, 2 nL
anhydrous CH2Cl 2, and 10 nL of a m xture of 7.20 g of 4-pyridylacetic

aci d hydrochl ori de,
and 60 nL of CH2Cl 2
with CH2CI 2, WRHOHS,
Dry over MgSO4,
5% MeOH CH2C 2 + NH4

and stir

1.61 nL of nethanesul fonyl chlori de,

h sat urated NaHCO3 (agueous),
concentrate to a residue a

at 25-.[err]C for 48 hours.

27 nmL of Et3N

D |pgrrosvéessmd xt ur e
then with brine.
@4chronat ograph (silica gel,.
ive 0.23 d (55%yvield) of the

r oduct 10

of
5

conpound. mp. = ec) ; Spec.: M+ = 540
EXAVPLE 417 [er(] GE product ron1Prepara%ive
Exanpl e 35, of 95/ 10516,
(CH3)3C-NCO Mass Spec.:
and N MH+ = 538.35
Example 428 E j i _CICHg)s
N~ N
O
o)
Example 431-D
cl
CHaNCS N Mass Spec.:
and N s MH+ =512.25
Example 428 E j
| N NJLN'Cﬂs
H
o)
Example 431-E
-Cl
(CH3)3Si-NCO N Mass Spec.:
and N OYNPlz MH+ = 482.3
Example 428-A [ N
N
o
Example 431-F
Cl
CH3NCO N H Mass Spec.:
+ = .
and N OYN‘CHs MH+ = 496.35
Example 428-A N
N
o)

Exampie 431-G




with 4-pyridylacetic acid via substantially the same procedure as 15
described for Exanple 266, of WO 95/10516, to give the product

conpound. Mass Spec.: M+ = 458 Usi ng the appropriate
carboxylic acid and the starting conpound i ndi cat ed, the conpounds
in Table 7 were prepared via substantially the same procedure as
descri bed for. W 417: WO 96/ 30363 ' PCT/US96/03314

PCT/ US96/ 0331‘X -87- TABLE 7 Starting
Product Conpound Anal yti cal = 1050 npound

Data [err] Preparative Mass Spec.:
Exanpl e 378 EXAMPLEAB2 (] = 444 of

WO 95/ 10516 : Exanpl -A, [err] Preparative
Mass Spec. : Exanpl e 58 Ci M+ = 522

Exanpl e 417-B1

bde

H

Combine 0.5 g (1.6 mmol) of the compound of Preparative Example

7, of WO 95/10516, and 1.098 g (6.4 mmol) of the compound from
5 Preparative Example 65 and heat in a sealed vessel at 160°C for 17
hours. Coo! the mixture, add CH2Cla, wash with water and dry the organic
phase over Mg804. Concentrate in vacuo to a residue and
chromatograph (silica gel, 1.5% (10% NH4OH in MeOH)/CHzCly) to give
0.0364 g of the titie compound. Mass Spec.: MHt = 454.25
10 , EXAMPLE 433

ca ¢

React 0.5 g (1.59 mmol) of the compound of Example 428 and
15 0.3232 g (2.33 mmol) of N-(tert-butoxycarbonyl)-L-alanine (0.3232 grams)
(2.39 mmoles) via essentially the same conditions as described in
Example 425 to give the product compound.



EXAMPLE 418

[err]

of WD 95/ 10516,

96/ 30363
- 88-

usi ng 4- pyr| dyl acetic acid N-oxide gave the

except 5
product compound. Mass

Spec.: M+ 460 WO
PCT/ US96/ 03314
EXAMPLE 41 [err]
WO 96/30363 PCTAUS96/03314
- 106 -
Step B:
cl Cl
N N

10

Combine the product of Step A, 5 mL of MeOH and 10 mL of 10%
concentrated HaSO4 in dioxane and stir at 25°C for 2 hours. Neutralize
with Biorad AG1X8 (OH-) ion exchange resin, filter, wash the resin witk 1:1
MeOH/water and concentrate the filtrate to a residue. Chromatograph the
residue (silica gel, 8% (10% NH4OH in MeOH)/CH2Cly) to give the title
compound. Mass Spec.: MH+ = 510.35

Using the appropriate BOC-amino acid and the starting compound
indicated, the compounds in table 12 were prepared via substantially the
same procedure as described for Exampie 433:

JIABLE 12

Fol I owi ng the procedure of Exanple 283,

Starting Product Compound Analytical
Compound Data
a
BOC-L-serine N OH Mass Spec.:
and N HoN MH+ = 526.2
Example 428 E j .
w ’
(o)
Example 433-A
3
BOC-L- Mass Spec.:
methionine MH+ = 570.3
and
Example 428
o
Example 433-B




Di ssolve 4.01 g (8.42 mol) of the conpound of Exanple 410-L in
Et OAc and add 14.25 g (63.1 mmol) -of finely powlered Snd 2 di hydrate

5 and stir the mixture for 5 hours. Add 150 ni of saturated NaF (aqueous)
and stir for 15 mn, then separate the |layers and dry the organic phase
over MgSO4. Filtration and concentrate in vacuo to a residue, then

chr omat ogr aphfiSieclad gel, 95% CH2d 2/ IVEO—| + NHAOH) to give Mﬁlsﬁklﬁsu
t he product compound. Vs S Spec.: M+ = 461
EXAMPLE 420 [err] - 107 - Oorrbl ne 0.50 g

(1.08 mmol ) of the conpound of Exanple 419 and 10 m
of anhydrous CH2{Q 2, and add 0 ex "ol ) of CH3 .

Add 0.34 nL (4.34 mmol ) of pyr} di ng”®ms » rgpmterrpe ature for 2.

15 hours. Dilutg the m xture CO3 (aqueofis), extract qpith

CH2d 2, wash t he JexBOGsglycinet Hf bri % My SO4. wgsrs,m;4 n

N AT g
vacuo to a residyge and r omatjogr aph (si |ca gel 100
27 3@? t he lpor oduct Gnﬁund Mai Cﬂ@ﬁQ;‘%?s

- NH4OH) to give 0.
3C'I'/ US96/ 03314
ow

WD 96/ 30363 ple 428
Example 433-C

- 89-
EXAMPLE 434
CH
N
3G
|

React the product of Preparative Example 67 with 4-pyridylacetic
acid via essentially the same procedure as described for Example 411 to
5 give the title compound. Mass Spec.: MH* = 410
Using the appropriate carboxylic acid and the compound of
Preparative Example 68, and following substantially the same procedure
as described for Example 434, the compound:

o
' OCH
N il :
L0
- (Example 434-A)

10 was prepared. m.p. = 68.6°-70.3°C, Mass Spec.: MH+=454.




EXAMPLE 421 [err] Conbine 0.65 g (1.41 nmol ) of

t he product conpound of Exanple 419, 20 nL of__CH2A 2, 0.22 nmlL (3.52
mol ) of nethyl iodide, 4.4 nL of 5 10% NaOH (aqueous) and 68 ngy
(0.21 mml) of tetra-n--butyl-amonium brom de. Stir the m xture
for 5 hours, then separate the layers and dry the or gani ¢ phase
over MySO4. (‘@§Wte In vacuo to a residue and c hpoTrusssgssigph
(silica gel, 5% MOH CH2O 2 + NHAOH) to gi¥88169 ng of t he product
conpound. Mass Spec.: M+ = 475 10 ° - EXAMPLE
422 - Conbi ne 0. 1#482@%0') of the product
conpound of Exanpl e 41 1-L and 2Cl 2, add 0.11 g (0. 66

¥Mre for 1 hour. Wash with
Qnd concentrate in vacuo
m p.OHLOO[ err] - 104C

[ substantially t he

R2 the conpound:

nmol ) of MCPBA and stir at

sat urat ed NaHCO3 15 (aqueous),
to give 0.14 gm of t he prodict

Usi ng t he conpound of Exanple 423 amNfo
sanme procedure as described for Exanple 4

(o)

Dissolve 3.04 g (6.7 mmol) of the compound of Example 434-A in

100 mL of MeOH. Add 100 mL of a 12% KOH (aqueous) and stir for one

5 hour at 25°C. Remove the MeOH under vacuum, neutralize to pH 7 with

12 N HCI and concentrate in vacuo to a rasidue. Dry under vacuum and

triturate with 10 mL of EtOH, then filter, concentrate the filtrate in vacuoto
give the title compound. m.p. = 238°-240° C; Mass Spec.: MH* = 440

EXAMPLE 436

10
Dissolve 0.5 g (1.14 mmol) of the product of Example 435 in 25 mL

of DMF, add 0.122 g (1.14 mmol) of benzylamine, 0.33 g (1.7 mmol) of
DEC, 0.15 g (1.1 mmol) of HOBT, and 0.23 g (2.27 mmol) of N-methyl-
morpholine, and stir at 25°C, under nitrogen for 18 hours. Concentrate in
15 vacuoto a residue, add 20 mL of water and extract with 50 mL of EtOAc.
Dry the organic layer over MgSO4 and concentrate in vacuo to a residue.
Chromatograph (silica gel, 98% CH2Cl2/MeOH + NH4OH) to give the
product compound. m.p.=118°-120°C; Mass Spec.: MH+=529
Using the appropriate amine and the starting compound indicated,
20 the compounds in Table 13 were prepared via substantially the same
procedure as described for Example 436:



WD 96/ 30363
-90- [err]

PCT/ US96/ 03314

(Exanpl e 422-A)

prepared. Mass Spec.: (FAB)
423 [err] 5
conpound of Preparative

4-aninopyridy*&%&*%&grbanate and

at nosphere fo urs. Coo
adding EtOQAc to give 0.49 ¢

M+ = 480. 2

Wwas

EXANMPLE

Combine 0.4 g (1.22 mol) of the product
Exanple 59 and 0.2 g (1.2 mmol ) of

the m xture
of the product® 109-

JABLE1S

heat to 180[ err] C under per/tsssodiie
and crystallize the product by

Starting Product Compound Analytical
Compound Data
S-phenyl- m.p. = 116.9°-
alanine N OCHs I 118.4°C
methyl ester N H -5 Mass Spec.:
and MH+* = 622
Example 435
N
|
o
Example 436-A
i O
analine g m.p. = 137.8°-
and N 139.9°C
Example 435 Mass Spec.:
o
Exampie 436-B
OH
_ 0 J’
ethanolamine : m.p. = 130.9°%
and N 132.5°C
Exampie 435 Mass Spec.:
w M"'+ - 482
(¢}
Example 436-C




conpound. mp.= 206.4[err]-207[err]C, Mass Spec.:
Using the appropriate ethylcarbamate and the starting conpound

i ndi cated, the conpouiids Tn Table 8 were prepared via substantially the
same procedure as described for Exanple 423:

PCT/ US96/ 03314

Product Conp
Data [err] 0%Bq‘ﬁsg?)arative

Exanpl e 423- A
of WO 95/110516

10

-91 -
Anal ytical

Conpound

(FAB) MH+=464.0 10

WO 96/ 30363
TABLE 8 Starting

PCT/US6/03314

Exanpl e 1. Step G O WO 951051
[err] Pr epa?r"gt'i ve Exanpl e 1, Step G
NHy
NH4CI m.p. = 133.2°-
and 133.5°C
Example 435 Mass Spec.:
w MH+ = 439
o)
Example 436-D
EXAMPLE 437

Dissolve 0.18 g (0.41 mmol) of the product of Example 435 in 2 mL
of toluene, add 0.12 g (0.43 mmol) of diphenyiphosphoryl azide, 0.041 g
(0.41 mmol) of Et3N, and 0.092 g (0.44 mmol) of benzyt alcohol and heat
at reflux under nitrogen for 18 hours. Concentrate in vacuo to a residue
and chromatograph (silica gel 95% CH2Cl2/MeOH) to obtain the title
compound. m.p. = 132.8°-133.7°C; MH* =545

EXAMPLE 438

Cl

L3
o



Exam pl e 423-B EXAMPLE 424 [err] WO 96/ 30363

PCT/ US96/ 03314 : -92- Conmbine 1 g of
t he product of Exanple 402 and 20 nL of MeOH, cool to -0C, and adj ust
to pH = 3 by adding 1 N HO (aqueous). Add 1.25 nL of CH3CHO and 1.41
g of NaCNBH3, and stir the m xture for 1 hour. Concentrate in vacuo to
a residue, Wth 100 nL of CH2A 2 and 5 wash the ertCr/osdssossigeh 100
m. of 10% Na en with 100 nL of water. Dry over MgSO4
conosntrate in vacuo to a reS| due and chr ofd{l ogr aph (silica gel, 1.5%

(10% NHACH in MSG—i)/CHZ F2 @2 158 g of _the roduct conpound of
Exanpl e 424 and 0.198 e8 ﬂ‘ﬁep Premrgumﬁxample'@ [4=Pyridylacetisi s s
Spec. (424): M—|+ acitivia essentially the sémeprodedurd astdaseribéd for Example 411 to
EXAVPLE 425 [err] give the title compound. Mass Spec.: (FAB) MH* = 456
Using the appropriate carboxylic acid and the starting compound
5 indicated, the compounds of Table 14 were prepared via substantially the

same procedure as described for Example 438:

_TABLE 14
Starting Product Compound Analytical
Com ound Data
Preparative
Example 70 Mass Spec.:
H (FAB) MH+ =
. Example 438-A
cl
Preparative
Example 70 Mass Spec.:
o (FAB) MH* =
Exarnple 438-B
EXAMPLE 439
Cl
N
N
.
10 Combine 1.7 g (5 mmol) of the product of Preparative Example 70,

Step D, and 10 mL of anhydrous pyridine at 0°C under N2 atmosphere,



React the products of Preparative Exanple 7, Step C, of WD 95/ 10516,
and Preparative Exanple 26, of WD 95/10516, via substantially 15 the sane

procedure as described for Exanple 75, of WD 95/10516, to gi ve the
title conpound. Mass Spec.: M+ = 461.35 Usi ng the appropriate
carboxylic acid and the starting conpound I ndi cated, the conpounds in
Table 9 were Ryampasd Vi a substantially the sane procedurgCIagsgiensd i bed
for Exanple 425: W 96/ 30363

PCT/ US96/ 03314 -93--112- TABLE 9 Starting
Pr oduct Conpound Anal yti cal Compound

Data [err] Fthep alowly add (dropwise) 1 mL (7 mmol) of TFAA and stir att28°CSpec. :
Exanpl e 7 ovemight, Dilute with 100 mi of colif'watér, 4kifas with CH.BH3 &% #5516

Ewgggplsg eﬁ'??' A £k}, Wash the extracts!sticbesstully with 6% 2usH; (aqueqys) and, 1o 3
of WD 95/ 10516 brine, then dry over MgSO4. Concentrate in vacuo to a residue and
5§ chromatograph (silica gel 30%40% EtOAc/hexane) to give 1.75 g of the
title compound. Mass Spec.: (FAB) MH+ = 433
EXAMPLE 440
CH,
cl

AL

Combine 0.07 g (0.154 mmol) of the product of Exampie 438, 7 mL
10 of EtOH and 12 mg of P1O2, and hydrogenate at 25°C and atmospheric
pressure for 1 hour. Filter, wash with EYOH and concentrate in vacuo to
give 0.068 g of the title compound. Mass Spec.: (FAB) MH+ = 458
Using the compound of Example 438-B, and following substantially

the same procedure as described for Example 440, the compound:
CHS ’
cl

LG
o _
(Example 440-A)

was prepared. Mass Spec.: (FAB) MH+ = 474

15



Exanpl e 425-B [err] Preparative Mass

Spec. : Exanple 7 MH+ = 477.2 of WD
95710516 Exanple 425-C WD 96/ 30363
PCT/ US96/ 03314 -94- [err] "Preparative
Mass Spec. : Exanpl e 19 M+ = 449. 2
of WO 95/ 105&2‘5; R(+i 4sonor Exanp| epcqrigsobiosis
[err] PIERAPRS, e Mass Spec. :
Exanpl e 19 M3+ = 449.2 of WD 95/ 10516
S(-)-isomer

EXAMPLE 441

N~OH
Br Cl
N

w’o
(o)

Combine 0.07 g of the compound of Exampie 410-R, 2 mL of THF,
0.5 mL of water, 10 drops of glacial HOAc, and 0.1 g of powdered Zn, and
5 stir the mixture for 0.5 hours at 25°C. Purify the mixture by preparative thin
{ayer chromatography (Prep TLC), (silica gel, 10% (10% NH4OH in
MeOH)/CH2Cl2), to give a total of 68 mg of the crude product. Purify again
by Prep TLC), {silica gel, 13% (10% NH4OH in MeOH)/CH2Cly), to give 33
mg of the product compound. Mass Spec.: MH+ =555
10 The compounds in Table 15 were prepared using the product of
Preparative Example 40, of WO 95/10516, and following substantially the
same procedures as described for Examples 183 and 193 of WO
95/10516, and Examples 428, 431, 433-A disclosed above, as
. appropriate:
15 __JABLE1S
Example Compound Analytical
No.

N Mass Spec.:

500 ENJ o MH* = 619.15
»CICH
| A -ccns




Exanpl e 425-E [err] Preparative

Mass Spec. : Exampl e 19 L M+ = 449.3
of WD 95/ 10516 R(F)-1Tsoner T Exanpl e 425-F [err]
Preparative Mass Spec. : Exanpl e 19N
M+ = 449.3 of WD 95/ 10516 S(-)-isomer Exanpl e
425- G WD 96/ 30363 - PCT/US96/03314
PCT/ US96/ 03319 err] Preparative
Mass Spec. : Exanpl e 40 -114- M+ = 527.0
of WD 95/ 105186

Br: c

N Mass Spec.:

501 (N] MH* = 517

Br Cl
N Mass Spec.:

502 EN] i MH*+ = §€0

Br cl
N ' Mass Spec.:

503 ENJ H,NICHpH MH+ = 604.2

Br Cl
N Mass Spec.:

504 N MH+ = 532.15




Exanpl e 425-H [err] Preparative

Mass Spec. Exanpl e 40 M+ = 555.3
of WO 957 10516 Exanpl e 425-J [err]
Preparative . Mass Spec. : Exanpl e 40
M+ = 527.1 of WD 95/ 10516 ' Exanmpl e 425-K [err]
Preparative Mass Spec.:  perndeeaiiBie 38
M+ = 447.2 WORBRHB o5/ 10516 Exanpl e 425-L
Br Cl
Mass Spec.:
505 (N) o MH* = 622.1
Lo
NH
o 2
Br Cl
_ N Mass Spec.:
506 E:' j MH+=534.3
N
L.
H

Anaiytical data for Example 505 are: H-1 NMR: 64 (D20) 7.35 (1H,
aromatic), 7.44 (1H, aromatic), 7.49 (1H, aromatic), 7.93 (1H, aromatic)
and 8.58 (1H, aromatic).

Analytical data for Example 506 are: 8¢ (CDCl3) (a) Tricyclic: (i)

5 CH2: 30.0, 30.0; (ii) CH: 146.5, 140.7, 132.0, 125.7, 130.0, 78.6; and (jii) C:
119.4, 140.3, 133.6, 135.0, 136.3, 155.4; (b) Piperazine: (i) CH2: 43.4,
43.4, 50.8, 50.8; and (c) Piperazine N-substituent: (i) CHa: 46.1; (ii} CHa2:
28.3, 21.4, 55.4; (iii) CH: 45.5; and (iv) C: 156.4.

EXAMPLE 8§07

SP
PSS

React the compound of Example 501 with an excess of acetic
anhydride in MeOH via standard procadures to form the product
compound in 91% yield. Mass Spec.: MH* = §59

N

10



WO 96/ 30363 PCT/ US96/ 03314

[err] Preparative Mass Spec.:
Exanmpl e 19 - B - M+ = 453 of WD 95/ 10516
R(+) -1 somer . Exanple 425-M [err] Preparative
Mass Spec.: Exanpl e 19 M+ = 453
of WO 95/ 10516 S(-)-isoner Exanpl e 4gerRisoddssal
Preparative WO Mass Spec. : anpl e 40
MH = 531. 25 of WD 95/ 10516 -116- Exanpl e 425-0 [err]
Preparative Mass Spec.:
Br L& |
N
Br

React the compound of Preparative Example 49 with 4-(2-

bromopyridyl)acetic acid via the substantially the same procedure as
5 described for Example 410 to give the product compound. m.p. = 134°-

136.1°C; Mass Spec.: MH+ = 588
ASSAYS

FPT ICso (inhibition of farnesyl protein transferase, in vitro enzyme
assay), GGPT ICsgg (inhibition of geranylgeranyl protein transferase, in

10 vitro enzyme assay), COS Cell ICs¢ (Celi-Based Assay) and Cell Mat

Assay were determined by the methods disclosed in WO 95/10516.
Results of these assays are given in Tables 16-19.

[FPT 1Cs0 (uM)

EXAMPLE [ FPT ICso uM)| EXAMPLE

400 (5.210) 401 (5.20)

400-B (5.203) 400-C (5.200)

400-D (5.217) 0.01-10 400-E (5.208) 0.01-10

400-F (5.201) 0.0-10 400-G (5.204) 0.01-10

400-H (5.220) 0.01-10 400-J (5.212) 0.01-10

400-K (5.218) 0.01-10 400-L (5.206) 0.01-10
411 0.01-10 411-A 0.01-10
411-B 001-10 |  402-A 0.01-10
411-D 0.01-10 L 411-E 0.01-10
411-F 0.01-10 411-G 0.01-10
411-L 0.01-10 402 0.01-10
405 0.01-10 406 0.01-10
413 0.01-10 414-A 0.01-10
414 0.01-10 417 0.01-10
418 0.01-10 417-A 0.01-10
417-B 00110 | 419 0.01-10




Exampl e 41 M+ = 487. 35 of WO

95/ 10516 Exanpl e 425-P WD 96/ 30363
PCT/ US96/ 03314 -97- Preparative
[err] Mass Spec. : Exanpl e 38
MH+ = 451.35 of WD 95110516 Exanpl e 425-0 [err]
IE)/rHipzr G55, 55 WO\ o1 0516 R(+) - | some?/glSS spec. "‘"’_"’m"éx‘iﬁm e
425-R T -117- |
420 0.01-10 422 0.01-10
423 0.01-10 422-A 0.01-10
411-N 0.01-10 411-M 0.01-10
411-R 0.01-10 411-S 0.01-10
411-P 0.01-10 411-Q 10-100
411-0 0.01-10 411-X 0.01-10
411-V 0.01-10 411-T 0.01-10
411-W 0.01-10 411-U 0.01-10
425 0.01-10 425-B 0.01-10
425-A 0.01-10 425-C 0.01-10
425-E 0.01-10 425-D 0.01-10
425-G 0.01-10 425-F 0.01-10
426 (5.207) 0.01-10 425-H (5.202) 0.01-10
425-J 0.01-10 425-K 0.01-10
425-1 0.01-10 426-A 0.01-10
427 0.01-10 427-A 0.01-10
425-N 0.01-10 428 0.01-10
429 0.01-10 ' 425-M 0.01-10
431 0.01-10 431-C 0.01-10
431-B 0.01-10 431-D 0.01-10
431-A 0.01-10 430 0.01-10
431-E 0.01-10 | 425-0 (5.216) 0.01-10
425-P 0.01-10 425-Q 0.01-10
425-S 0.01-10 425-R 0.01-10
428-A 0.01-10 431-F 0.01-10
430-A 0.01-10 431-G 0.01-10
425-T 10-100 425-U (5.211) 0.01-10
425-V 0.01-10 434 0.01-10
434-A 0.01-10 435 0.01-10
437 10-100 411-Z 0.01-10
427-B 0.01-10 427-C 0.01-10
432 0.01-10 415 0.01-10
411-C 0.01-10 400-M 0.01-10
411-DD 0.01-10 411-EE 10-100
411-FF 0.01-10 — ——



[err] Preparative Mass Spec. :

Exanpl e 19 L M+ = 453. 35 of WO
95/ 10516 S(-)-isomer Exanpl e 425-S [err]
Preparative : Mass Spec. : Exanpl e 7
MH+ =539. 45 Step C of WD 95/ 10516 Exanpl e 425-T
Y\g8?6/ 30363 WO lerr] o epa? ZtCiTCgS%/ 03314 pCT/USS6/03314
Mass Spec. : Exanpl e 40 -118- M+ = 531.35 of
WD 95/ 10516
410-W 0.01-10° 410-G 0.01-10
410-H 0.01-10 410-J 0.01-10
412 ' 0.01-10 410-L 0.01-10
403 10-100 404 0.01-10
401-A 0.01-10 400-A 0.01-10
412 0.01-10 416 0.01-10
410-M 10-100 424 0.01-10
424-A 10-100 433 0.01-10
433-A 0.01-10 433-B 0.01-10
433-C 0.01-10 436 10-100
436-A 10-100 436-B 10-100
436-C 10-100 436-D 0.01-10
410-S 10-100 410-T 0.01-10
410-U 0.01-10 1 410-V 0.01-10
505 0.01-10 506 0.01-10
JABLE 17
e ] INCHETTION AN St L INEIRLTION ’
EXAMPLE ENZYME INHIBITION | ENZYME INHIBITION
FPT iCso uM, GGPT ICso uM
400-D 0.01-10- >38
400-C : 0.01-10 >38
400-B 0.01-10 >38
400-E 0.01-10 30% @ 38uM
400-F 0.01-10 0% @36uM
400-G 0.01-10 >39
400-H 0.01-10 0% @36uM
400-J 0.01-10 6% @36uM
400-K 0.01-10 0% @37uM
400 0.01-10 : 29%@36uM
401 0.01-10 7% @ 34uM
413 0.01-10 >35
417-B 0.01-10 15% @ 32uM
419 0.01-10 0% @41uM
411-W 0.01-10 3% @42uM
426 0.01-10 >389




Exampl e 425-U [err] Preparative Mass Spec. :
Exanpl e 38 M+ = 451. 4 of WD 95/10516
Exanmpl'e 425-V EXAMPLE 426 [err]
React the product of Preparative Exanple 40, of WD 95/10516, and
3-pyridylacetic acid via substantially the sane procedure as described for
5 Exanple 3%”%&?6\%\0 95/ 10516, to give the title conpound. PITRIS6MB3L4
MH+=511 g the appropriate car quiél ic acid and the conpound of
f

Preparative Exanple 41 of WD 95/10516, and f0l| owing substantially the

same procedure as - : Me,
96/ 30363 425-H 0.01-10 _ pCT/ IZS%/ 033238 |
425-0 0.01-10 - »38
425-U 0.01-10 >38
400-L 0.01-10 38
410-G 0.01-10 32%@33uM

Example Inhibition of Ras Example Inhibition of Ras
402 10-100  §411-G 0.01-10
400-G 0.01-10 J4oo-H 0.01-10
400-K 0.01-10 J411-B 0.01-10
400-D 0.01-10  }400-C 0.01-10
400-G 0.01-10 413 0.01-10
417 0.01-10 418 10-100
425-E 0.01-10 426 0.01-10
425-H 0.01-10  J425- 0.01-10
425-K 0.01-10  §426-A 0.01-10
425-0 0.01-10  J425-P 0.01-10
425-U 0.01-10  |434 0.01-10
400-L 0.01-10 410G 0.01-10




-99- Jerr] (Exanpl e 426-A)

was prepared. Mass Spec.: M+ = 483.2 EXAMPLE
427 [err] 5 Conbi ne 0.288 g (1.76 nmml) of the product of
Preparative Exanpl e 63 and 25 nlL of anhydrous tol uene, heated at
(110[err]C) for 0.5 hours, then cool to 25[err]C. Add a solution of
0.1 g (0.293 t he -product of Preparative Exanpl ectushinmsnsC, of
WD 95/ 10516, mL of anhydrous to * n and stir at 25[err]C
under an argon at rmsphere for 112 10 hours? éiboncentrate in vacua to a
resi due and chronpilagcanh 6 QoA NEAQE o
MeOH) / CH2C 2) to m g eﬂahe ti$253 40500 hound. Wa® $pesas M =
450. 3 u pr Ia e stariing uo e
i ndi cat ed, g 27T S GHRE T 2T 2 TR W S S
the same 15 proc bS s'o or>288 ad|1d -B, 7. 625 | >25

402-A 3.1 >25 400-D 4 >25

400-C <1.6 >25 J1400-B <1.8 >25

400-G 1.6 - >25 1413 >6.25 10

417 10 18 418 25 >25

417-B <1.6 >25 (425 12.5 >25

425-B 12.5 >25 J425-E 1.6 >25

426 3.1 25 425-H <1.6 >25

<0.8 >12.5

425-4 3.1 >25 §425-K 6.25 >25

426-A 6.25 >25 [428 12.5 18

425-0 3.1 6.25 (J425-P ' >3.1 3.1

<0.8 8.25
425-U 6.25 10 400-L <1.6 >25
<0.8 >12.5
BESULTS:
1. Enzymology:

The data demonstrate that the compounds of the invention are
inhibitors of Ras-CVLS famesylation by partially purified rat brain farnesyi
5 protein transferase (FPT). The data also show that there are compounds
of the invention which can be considered as potent (ICso <10 uM)
inhibitors of Ras-CVLS famesylation by partially purified rat brain FPT.
The data also demonstrate that compounds of the invention are
poorer inhibitors of geranyigeranyl protein transferase (GGPT) assayed
10 using Ras-CVLL as isoprenoid acceptor. Generally, the compounds of the
invention are inactive or weakly active as geranyigeranyi transferase
inhibitors at 20 pg/mL. This selectivity is important for the therapautic
potential of the compounds used in the methods of this invention, and
increases the potential that the compounds will have sslective growth
15 inhibitory properties against Ras-transformed cells.
2.  Coll-Based: COS Cell Assay
Waestern blot analysis of the Ras protein expressed in Ras-transfected
COS celis following treatment with the tricyclic farnesyl protein transferase
inhibitors of this invention indicated that they inhibit Ras-CVLS
20 processing, causing accumulation of unprocessed Ras



WO 96/ 30363 , PCT/ US96/ 03314

- 100- TABLE 10 Starting Product Conpound _
Analytical Compound Dat a [err]
Preparative Mass Spec. : Exampl e 7,

MH+ =450. 1 Step C of WD 95/ 10516 Exanpl e 427-A
[err] Prepa | ye Mass Speamctusesm3sixanpl e
40 VPOM M+ = 528. 1 of WD 95/ 10516

Exanpl e 427-B [err] Prep®lative

Mass Spec. : Exanpl e 40 . M+ = 5281  of
WD 95/ 10516 These results provide evidence for specific inhibition of famesyi

protein transferase, but not geranylgeranyl transferase |, by compounds of
this invention in intact cells and indicate their potential to biock cellular
transformation by activated Ras oncogenes.
5 3. Cal-Based: Cell Mat Assay
~ Tricyclic famesyl protein transferase inhibitors of this invention also

inhibited the growth of Ras-transformed tumor celis in the Mat assay
without displaying cytotoxic activity against the normal monolayer.
In Vivo Anti-Tumor Studies:

10 Tumor cells (5 X 105 to 8 X 106) of DLD-1 (human colon carcinoma
cells, ATCC # CCL 221), and PT-24 (mouse fibroblast cel! line transfected
with human H-ras), are innoculated subcutaneously into the flank of 5-6
week old athymic nu/nu female mice. Tumor bearing animais are selected
and randomized when the tumors are established. Animals are treated

15 with vehicle only or with a compound of the present invention in vehicle
four times a day (QID) for 7 days per week for 4 weeks. The percent
inhibition of tumor growth relative to vehicle controls is determined by
tumor measurements. The resuits are reported in Table 20.

: JABLE 20
20 IN VIVO ANTI-TUMOR STUDIES
EXAMPLE | EXPERIMENT| CELL LINE DOSE AVERAGE %
: NO. mg/kg TUMOR
(P.O.) INHIBITION
400-C 1 PT-24 50 99.7
2 PT-24 10 43.6
3 DLD-1 50 31
4 DLD-1 10 21
425-H 1 PT-24 50 95.1
2 PT-24 10 68.7
3 DLD-1 50 42
4 DLD-1 10 37
400-F 1 PT-24 80 78.3
2 PT-24 10 31.8
400-Q 1 DLD-1 50 70
2 DLD-1 10 52
3 DLD-1 50 39
4 DLD-1 10 21




Exanpl e 427-C EXAMPLE 428 [err] WD 96/ 30363

PCT/ US96/ 03314 Conbine 14.73 g (27.3 mmol) of the conpound
from Exanpl e 193, —of WD 95/ 10516, and 125 ni of anhydrous MeOH, and
add (in portions) 300 nmL of a 10% solution of concentrated H2SO4 in
di oxane. Stir the m xture at 25[err]C for 2 hours, then pour into

wat er and adj ust to ?H =13 with 5 50% NaOH (aqueous). EXtr gginsbdnizie
CH2C 2, wash act with water and dry over MgSO4. Concentrate in
vacuo to a residue and chromat ogr aph ¢92Ri*ca gel, 10% (10% NH4OH i n
MeOH) / CH2C 2) to give 8.9 g of the title conpound. Mass Spec.: MH =
539 Usi ng t hEotpiepsting phamaesitical aompasitientfrem) the.gompounds

substantial |y 10 t gsaritad by PReEWeAtoN iner phdmacbmically atoepabRScartibrs
42508 ums pr 688 De s selidgt louid, Soid aum praparations include pAwWdHE! ©
EXAVPLE 429 [err] tablets, dispersible granules, capsuies, cachets and suppositories. The
5 powders and tablets may be comprised of from about § to about 70
percent active ingredient. Suitabie solid carriers are known in the ar, e.g.
magnesium carbonate, magnesium stearate, taic, sugar, lactose. Tabiets,
powders, cachets and capsules can be used as solid dosage forms
suitable for oral administration.

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

15 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. . .

20 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

25 parenteral administration. Such liquid forms include solutions,
suspensions and emulsions.

The compounds of the invention may aiso be deliverable
transdermally. The transdermai compositions can take the form of creams,
lotions, aerosols and/or emulsions and can be included in a transdermal

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

Preferably the compound is administered orally.

Preferably, the pharmaceutical preparation is in unit dosage form.
In such form, the preparation is subdivided into unit doses containing

35 appropriate quantities of the active component, e.g., an effective amount to
achieve the desired purpose.



15 Conmbine 0.5 g (1.14 nmol) of the conmpound of Exanple 428 and

10 mL of 0.6 NHC. in CH2O 2, stir for 10 m nutes and concentrate n vacuo
to a residue. Add 20 nL of anhydrous MeOH, then add 0.2006 g (4.56

mmol ) of CH3CHO, 0.0859 g ( 1.36 nmol) NaCNBH3 and 0.5 g of 3A

nol ecul ar sieves, and heat at 40[err]C for 115 hours. Filter the m xture,

. wash 20 the&&&@?,wth MeOH and concentrate the conbi ned fpdruseéessid4 n
vacuo to a due. Dissolve the resi ¢a@.in CH2CQ 2 and wash with
sat ur at ed NaHCO3 (aqueous), then water and dry over MgSO4. Concentrate

in vacuo to a r esmveum fly 6hactive!coanpound(in id untbdoss of SrépardiinivhiyH | n
VI\(VEDOE;%; gg'g 332) to Bﬂ%ﬂé&‘ or E&juhgdwgw& 0. Wﬁ& tm j&ngbly from
-102- about 1 mg. to 300 mgxassarding3o the pafticular application.

The actual dosage employed may be varied depending upon the

5 requirements of the patient and the severity of the condition being treated.
Determination of the proper dosage for a particular situation is within the
skill of the art. Generally, treatment is Initiated with smaller dosages which
are less than the optimum dose of the compound. Thereatter, the dosage
is increased by small increments until the optimum efiect under the

10 circumstances is reached. For convenience, the total daily dosage may
be 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 thereof will be
regulated according to the judgment of the attending clinician considering

15 such factors as age, condition and size of the patient as well as severity of
the symptoms being treated. A typical recommended dosage regimen is
oral administration of from 10 mg to 2000 mg/day preferably 10 to 1000
mg/day, in two to four divided doses to block tumor growth. The
compounds are non-toxic when administered within this dosage range.

20 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 exampies

provided.
Pharmaceutical Dosage Form Exampias
EXAMPLE A
, Jablets
No. Ingredients mg/itablet | maftablet

1, Active compound 100 500
2. Lactose USP 122 113
3. Corn Starch, Food Grade, 30 40

as a 10% paste in

Purified Water
4. Corn Starch, Food Grade 45 40
5. Magnesium Stearate —3 R 4

Total 300 700




Combine 0.5 9 (1.14 nmol) of the conmpound of Exanple 428 and 5 mL of

anhydrous THF, add 0.1076 g (1.14 mol) O CRCH3, and stir at 5 25[err]C
for 1 hour. Concentrate in vacua to a residue, add CH2ZO 2 and wash with
saturated NaHCO3 (aqueous), then water. Dry the organic phase over
MySO4, concentrate in vacuo to a residue and chromatograph (silica gel,
1.5% (10% NH4 ' OH)/CH2A 2) to give 0.4213 g of the | 14
conmpound. Mas .. M+ = 497.35 10 i ng the compound o anpl e

428- A, and follow ng substantially

Exanpl e 430,
(Exanpl e 430-A)

EXAMPLE 431 [err]

conpound of  Exanplaafigiisihé mibxture Wiler N, %, M rafldiel (2. 28
SR i oo aag g b argtl

trinme

t he conpound: [err]

was prepar ed. NMMW@Q?. 35
Mix ltem Nos. 1 argb&iin asultablegnikar tot 10+35 minateshe

5 Screen the dried granules if necessary and mix with ltem No. 4 and mix

10

15

for 10~15 minutes. Add item No. 5 and mix for 1-3 minutes. Compress
the mixture to appropriate size and weigh on a sultable tablet machine.

EXAMPLE B

No. ingredient mo/capsule | mg/capsule
1. Active compound 100 500
2. Lactose USP 106 123
3. Corn Starch, Food Grade 40 70
4. Magnesium Stearate NF —r R 4

Total 253 700
Method of Manufactire

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

While the present invention has bean described in conjunction with
the specific embodiments set forth above, many aiternatives, modifications
and variations thereof will be apparent to those of ordinary skill in the art.
All such alternatives, modifications and variations are intended to fall
within the spirit and scope of the present invention.

thé fe procedure as described for



WD 96/ 30363 PCT/ US96/ 03314

-103- 0.1312 g (1. 1ﬂnsr§f;g,,lti{ascg‘ee,{ bagihyl silylisocyanate and stir for 8
hours, then dilute vvash W th sat urat ed NaHCOB
(aqueous), then vvate 4, concentrate in vacuo to a

resi due and chromat o] gel, 5% (10% NH4OH in NEG—i)/CI—lZCI 2)
to give 5 of the ti tI e corrpound Mass Spec.: M 14

Using the isocyanate (or isothiocyanate) aaﬁést arting compoun

i ndi cated, the conpounds in Table 11 were

TABLE 11

pared via substantially the

samne procedure as anpl e 431: _
S duct Conpound Anal yti cal

Conpound
[err]

VMH+ = 496. 45
[err]
MH+ = 510.35 'S

10

16

20

Dat a CH3NCO
1Mas sA fwethod for inhibiting'tHe abnormal growth of cells

RO Winﬁ ddministering an effective amount of mw Formula - and

1%anpl e 428 Exanpl e 431-B
R!
L
R:\'/:,\"/W (1.0)
R_———' —— 8
Nz

or a pharmaceutically acceptable salt or solvate thereof, wherein:

one of &, b, ¢ and d represents N or NR? wherein R® is O, -CHg or
~(CH2)nCO2H wherein n is 1 to 3, and the remaining a, b, ¢ and d groups
represent CR? or CR2; or

each of a, b, ¢, and d are independently selected from CR1 or CR2;

each R' and each R? is independently selected from H, halo, -CF3,
-OR19, .COR?19, -SR10, -S(O}R1! (wherein tis 0, 1 or 2), -SCN, -N(R19)p,
-NR10R11, -NO,, -OC(O)R10, -CO2R19, -OCO2R11, -CN, -NHC(O)R10,
-NHSO2R10, -CONHR19, -CONHCH2CH20H, -NR1OCOOR11,
-SR1C(O)ORMY,

0
OCH
)LN '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 tetrazoi-
S-yithio, alkyny!, alkenyl or alkyl, said alky! or alkenyl group optionally
being substituted with halo, -OR10 or -CO,R10;

* [ L N s *



[err] CH3( CH2) 2NCO"’ — Mass Spec. : and

M+ = 524. 35 ﬂezta{asBeenRe laced Exanpl e 431-C WO 96/ 30363

PCT/ US96/ 03314 104- [er r] (CH3) 3C- NCO

Mass Spec. : and n“‘ = 538. 35 Exanpl e

428 CH3NCS

Z/ggs Spec. : wo,mofa&d M—|+ = 512. 25 perusosmingr! e
«126 -

R3 and R* are the same or different and each independently
represents H, any of the substituents of R! and R2, or RS and R4 taken
together represent a saturated or unsaturated Cs-C7 fused ring to the
benzene ring;

5 RS, RS, R7 and R®8 each independently represents H, -CFs, -COR10,
alkyl or aryl, said alkyl or aryl optionally being substituted with -OR10,
-SR10, -S(O)R", -NR1OCOOR!11, -N(R19),, -NO2, -COR?0, -OCOR19,
-OCO2R1, -CO2R19, OPO3R19 or one of RS, RS, R7 and RS can be taken
in combination with R40 as defined below to represent -(CH2)- wherein r

10 is 1 1o 4 which can be substituted with lower alkyl, lower alkoxy, -CF3 or
aryl, or RE is combined with RS to represent =O or =S and/or R7 is
combined with R8 to represent =0 or =S;

R10 represents H, alkyl, aryl, or aralkyl;

R11 represents alky! or aryl;

15 X represents N, CH or C, which C may contain an optional double
bond, represented by the dotted line, to carbon atom 11;

the dotted line between carbon atoms 5 and 6 represents an
optional double bond, such that when a double bond is present, A and B
independently: represent -NO2, -R19, haio, -OR1!, -OCO2R11 or

20 4OC(O)R1°. ‘and when no double bond is present between carbon atoms
5 and 6, A and B each independently represent Hz, -(OR11),, H and halo,
dihalo, alkyl and H, (alkyl)2, -H and -OC(O)R10, H and -OR?19, =0, aryl and
H, =NOR10 or -O-(CHz)p-O- wherein p is 2, 3 or 4;

R represents R40, R42, R44, or R34, as defined below;

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

—E}“’ : { A

wherein RS and R4 are as previously defined and W is O, S or NR10
wherein R0 is as defined above; said R40 cycloalkyl, alkenyi and alkynyl

30 groups being optionally substituted with from 1-3 groups selected from
halo, -CON{R19),, aryi, -COzR19, -OR12, -SR12, -N(R19),,

* [ L L] s *



Exanpl e 431- E (CHS}SS#——N@G————'——-’ [err] Mass
Spec. : M+ = 462.3

Exaerl e 4ZB‘A s enRep]aced NB.SS SpeC. :
and RHIH“‘ Exanpl e 428-A Exanpl e
431- G WO 96/ 30

PCT/ US96/ 033% -105- PCT/US96/03314
EXAMPLE 432 err | -127 -

-N(R19)CO2R11, -COR12, -.NOz or D, wherein -D, R1%and R1! are as

defined above and R'2 represents R19, -(CH2)mOR*0 or -(CHz)qCO2R10

wherein R10 is as previously defined, m is 1 to 4 and q is O to 4; said

alkenyl and alkynyl R4° groups not containing -OH, -SH or

5 -N(R'0)2 on a carbon containing a doubie or triple bond respectively; or

R40 represents phenyl substituted with a group selected from

~SO2NH3, -NHSO2CH3, -SO2NHCHa3, -SO2CH3, -SOCH3, -SCH3, or

-NHSO2CF3, preferably, said group is located in the para position of the

phenyl ring; or

10 R40 represents a group selected from

A
AL \CNB'CH&' \(jsoz. XD

N
15 R42 represents
920
—é_nlﬁ
t
wherein R20, R21 and R46 are each independently selected from the
group consisting of:
m K
20 (2) -(CH2)qSC(O)CH3 wherein gis 1to 3;
(3)  -(CH2)qOSO2CH3 wherein q is 1 to 3;
(4) -OH;

(5) -CS(CHz)w(substituted phenyl) wherein w is 1 to 3 and the
substitutents on said substituted phenyl group are the same substitutants

25 as described below for said substituted phenyt; I

T



Conbine 0.5 g (1.6 nmoly—of tThe cor corrpound of Preparative Exanple 7, of
WO 95/ 10516, and 1. 09 gsﬁe g;mln): m‘édthe conpound from 5 Preparative

Exanpl e 65 and heat ~at 160C for 17 hours. Cool the
m xture, add CH2d 2, vva and dry the organic phase over
MySO4. Concentrate in v |due and chromat ograph (silica
.gel, 1.5% (10% NH4OH in IVEO—D/CHZCI 2) to give 0. 0364 ¢ rTMUseE0I314 | e
corrpound. Va NO g = 454.25 10 EXAMPLE 433
[err] React O%Bg (1.59 Mol ) of the conpound
of Exanple 428 and 1 g (2.39 mol) of :
N-(tert-butoxycar bongﬁ)) h| ne (0.3232 grans) (2.39 mol es) via
essentially the same{®ond HEBZ: as described in

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

(10)  -(CH2)kphenyl wherein k is 1 to 6;

(11)  phenyl;

(12)  substituted phenyl wherein the substituents are selected from

10 the group consisting of: halo, NO2, -OH, -OCHs, -NH2, -NHR22, -N(R22),,
alkyt, -O(CHz)tpheny! (wherain t is from 1 to 3), and -O(CH2)isubstituted
phenyl (wherein t is from 1 to 3);

(13) naphthyl;

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

15 for substituted phenyl above;

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

(16)  cycloalky! having from 5 to 7 carbon atoms;

(17)  heteroaryl;

20 (18)  hydroxyalkyl;

(19)  substituted pyridyl or substituted pyridyl N-oxide wherein the
substituents are selected from methylpyridyl, morpholinyl, imidazolyl,
1-piperidinyl, 1-(4-methylpiperazinyl), -S{O}R1, or any of the
substituents given above for said substituted phenyl, and said _

25 substitutents are bound to a ring carbon by replacement of the hydrogen
bound to said carbon;

(20) (21) (22)
] o)
H o SH
— N
N —N / Ch,
0 . ¥ . 0

(23) -NHC(O)-(CHz)i-pheny! or -NH{O)-(CH2)k-substitued phenyl,
30 wherein said k is as defined above;
(24) piperidine Ring V:

T A R



Exanpl e 425 to give the product conpound. WD 96/ 30363
PCI/US96/ 03314 This Sheet Has Been Replaced - 106- Step B: [err]
Conbi ne the product of Siﬂﬂlﬁlmuuglm MeOH and I0 mL of I10%
concentrated H2SO4 I n di at 25C for 2 hours. Neutralize 5
with Biorad AGIX8 (OH) ion exchange resin, filter, wash the resin with 1:1
MeOH wat er anq,ogggfﬁgtrate the filtrate to a residue. Chroma e
residue (silica gel, 8% (10% NHACH in NEC]—Qéé:HZC] 2) to give WQ
conmpound. Mass Spec.: M+ = 510. 35 ng the appropriate BOC ani no
acid and the starting conmpound 10 |nd|cated t he conpounds in table 12

were prepared via substantially the procedure as described for
Exanpl e 433: Starting Pr od Anal yti cal
Compound [er r]

wherein R50 represents H, alkyl, alkylcarbonyl, alkyloxycarbonyl,
haloalkyl, or -C(O)NH(R10) wherein R19 is H or alkyl;
(25)  -NHC(O)CH2CgHs or -NHC(O)CH2-substituted-CgHs;
5 (26) -NHC(O)OCgHs;
27) (28) (29)

BB

{30) -OC(O)-heteroaryl for example

—o-c—@

10 (31)  -O-akyl (e.g., -OCH3); and

(32) -CFs
(33) -CN;
(34) a heterocycloalkyl group of the formula
—N -— N -R 10 -_—N s(o) ¢
D —/

. Or :
15 (35) a plpendlnyl group of the formula
HoN

R85
~
o

wherein R85 is H, alkyl, or alkyl substituted by -OH, -SCH3 or -SH; and
(36) triazolyi; or
20 and R21 taken together form a =O group and the remaining
20 R46 s as defined above; or
two of R20, R21 and R46 taken together form piperidine Ring V

o

‘W) A



BOC- L- seri ne : Mass Spec. : and

Mt = 526. 2 Exanpl gnid8iket Has Been Replaced __ Exanple 433-A
[err] BOC- L- Mass Spec. :

met hi oni ne ““m |I!!JL“U| ‘il = 570.3 and Exanpl e
428 33- B WD 96/ 30363

PCT/ US96/ 0331 - 107 - PRPrUsIéNBI4E
[err] Wo R/Bss Spec.: apqao_ ol
M+ = 496. 35 Exanpl e 428 Exanpl e 433-C

EXAVPLE 434 [€11] yporcin 560 ig as defined above;
with the proviso that R48, R20 and R21 are selected such that the
carbon atom to which they are bound does not contain more than one
heteroatom;
5 R44 represents

wherein R25 represents heteroaryl, N-methylipiperdinyi or aryl; and R48
represents H or alkyl;
R54 represenis an N-oxide heterocyclic group of the formula (i), (ii).

10 (i) or (iv)

RSG (o) RSB

r\% NO }N\\J \Nj

L v 2 u or L

/N\ 8 / \RGO RS{ \R 60 / \

() (i) (i) (iv)

wherein R56, RS8, and R0 are the same or different and each is
independently selected from H, halo, -CF3, -OR10, .C(O)R19, -SR10,
-8(0)eR11 (wherein e is 1 or 2), -N(R10)3, -NO,, -CO2R19, -OCO-R11,

15 -OCOR!10, alkyl, aryl, alkenyl or alkynyl, which alkyl may be substituted
with -OR19, -SR10 or -N(R10)2 and which alkenyl may be substituted with
OR' or SR1; or

RS54 represents an N-oxide heterocyclic group of the formula (ia),
(iia), (iiia) or (iva):

Y S j s
"\EJ A '\
(ia) (iia) (iua) (wa)
wherein Y represents N+-O- and E represents N; or
R54 represents an alkyl group substituted with one of said N-oxide
heterocyclic groups (i), (i), (iii), (iv), (ia), (iia), (iiia) or (iva); and
Z represents O or S such that R can be taken in combination with
25 RS, RS, R7 or R8 as defined above, or R represents R40, R42, R44 or R54;
with the proviso that when:
(1) R, R2, R3 and R4 are independently selected from H, halo,
-CF3, -OR10, .COR19, -SR10, -S(OxR11, -N(R10),, -NO3, -OC(O)R10,

20
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React the product of Preparative ExanPI e 67 with 4- pyri dyl acetic acid

via essentially the safhis3he Hescribed for Exanple 411 to 5 give
the title conpound. Mas i
carboxylic acid and the

410 — Using the appropriate
Preparative Exanple 68, and
f4§I4I o;m'hggcgubst anF [ alélr %/] the sane procedure as described for Exanple
( Ex:';mpl e 432%9%%5 prepared. mp. = §§3§Ler r]-70.3C, Napscsmic,sﬁg"c'?’:“
PCT/ US95/ 03314 et ootd
EXANPLE 435 [ of 1] “CO2R10, OCOzR11, -CN, -NR1OCOOR', -sAfigo)oRM,
-SR11IN(R75),, benzotriazol-1-yloxy, tetrazol-5-yithio, substituted tetrazol-
S-ylthio, alkynyl, alkenyl or alkyl; or R and R2 gre selected from H, halo,
-CF3, -OR10, -COR109, -SR10, -S{O)}R11, -N(R10),, -NO2, -OC(O)R19,
5 -CO2R19, -OCO2R!1, -CN, -NR*OCOOR11, -SR11C(O)OR11,
-SR1IN(R75),, benzotriazol-1-yloxy, tetrazol-5-yithio, substituted tetrazol-
5-yithio, alkynyl, atkenyl or alkyl, and R3 and R4 taken together represent
a saturated or unsaturated Cs-C7 fused ring to the benzene ring (Ring Ill); -
and
10 (2) the dotted line between carbon atoms 5 and 6 represents
an optional double bond, such that when a double bond is present, A and
B independently represent -R19, halo, -OR11, -OCO2R11 or -OC(O)R19,
and when no double bond is present between carbon atoms 5 and 6, A
and B each independentiy represent Ha, -(OR11)5, H and halo, dihalo,
15 alkyl and H, (alkyl)2, -H and -OC(O)R10, H and -OR19, =0, aryi and H,
=NORT10 or -O-(CH2)p-O- wherein p is 2, 3 or 4;
then R is selected from:
(a) R4%2 wherein at least one of R20, R21 or R46 s selected

from:

20 (1) substituted pyridyl or substituted pyridyl N-oxide wherein
the substituents are selected from methylpyridyl, morpholinyl, imidazolyl,
1-piperidinyl, 1-(4-methylipiperazinyl), or -S(OxR1?;

(2) -CN;
(3) triazolyl;
25 (4) a heterocycioalky! group of the formula
7\

/\ o 7\
-—N 0 —N -—N N-R! N S(0),

—/ S S 4 or —/ : or

(5) a piperidinyl group of the formula
H,N

O "

wherein R85 is H, alkyl, or alkyl substituted by -OH, -SCH3 or -SH; or
30 (b) R44 wherein R25 is N-methylpiperidinyl.

2. The method of Claim 1 wherein a is N and b, ¢, and d are
‘carbon; R1 and R2 are the same or different and each is independently
selected from H, halo, -CF3, lower alkyl, or benzotriazol-1-yloxy, and R1 is

‘L)



Dissolve 3.04 g Aro—of —the—conpound of Exanple 434-A in 100 nL

of MeOH Add 100 n1_ of s) and stir for one 5 hour at
25[err] C. Renove the %mﬂiﬁlﬁenﬁﬁ&%neutral ize to pH 7 with 12 N
%

HCI and concentrate in. ue Dry under vacuum and
triturate with 10 nL of er concentrate the filtrate in
vacuo to e title conpound. mp. = 238[err]-240[ epépbosnodiias
Spec. : ﬂM EXAMPLE 436 [err’f

Di ssol ve 0 5 g (1.14 mmol) of the product J@zExarrple 435 in 25 of

DIVF, add01229(114rrrml)of benzyl ami ne, 0.3 4 I)of DEC,
0.15 g (1.1 mmol ) asthe-Letposition ééﬂ no%; nlﬁpptethasame
_m)rggm i ne, a{ld S toir diffeired e edoh. lsthmpammﬂpsdachdmaﬁmme.mﬂ?ﬂerate
in vacuo to a 0
Et OAc. Dry tﬁgﬂﬁ%w er over &9%&” l??;ra\tale&arl‘bliév)%1’%‘3) to a
resi due. ‘i/g(MMﬂy to give
bge ) produst mcH lower ul Wréﬁdwhhnihﬁﬂeubla bdrid-Bétween
ing t-he appropri

conpounds in Tabl rgamﬂf:&e ar I'a é awti? d@g}@%&m%&ﬁ(@
procedure as descende@H)or M s L, an representsR42

and the R46 is selected from: (1) -CN; triazoly!; (2) a heterocycloalkyl

group of the formula

7\

—N 0 —N —N N~RI0 =N S(0)
10 \_/. D —/ o A4 .@a

piperidinyt group of the formula

wherein R85 is H, alkyl, or alkyl substituted by -OH or -SCHg; or (4)
substituted pyridyl or substituted pyridyl N-oxide wherein the substituents

15 are selected from methyipyridyl, morpholinyl, imidazolyi, 1-piperidinyl, 1-
{4-methylpiperazinyl), or -S(OxR11. -

3. The method of Claim 2 wherein R20 and R21 are each
independently selected from H and alkyl; RS is Cl; R4 is H; R1 and R2 are
20 individually selected from H, benzotriazol-1-yloxy, C1 to C4 alkyl or halo;
and R46 represents triazolyl, a heterocycloalkyl of the formula

—— N-RI0 —N S{0)
\_./ \_/ L./ '

' , Or

a piperidiny group of the formula
HoN

ey

4. The method of Claim 3 wherein both R20 and R21 are H, or
both R20 and R2! are methyl; R1 and R2 are individually selected from H,
Br, Cl, methyl or benzotriazol-1-yloxy; and R46 represents triazolyl, 1-N-
methylpiperazinyl, 1-piperazinyl, a heterocycloalkyi of the formula

25
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WO 96/ 30363 PCT/ U896/ 03314

-109- hls Sheet HasBechRigplleed3 =~ Starting Pr oduct
Corrpound Com/ound
Data [err] S—ph mp. = 11690.
al ani ne 118 41C met hyl ester
Mass Spec. : wo965h36s M+ = 622pcrrusdsnsatw| e 435
Exanpl e 438- A [err] anal Ly83-
mp. = 137. 8- and 139.9C Exanpl e
435 S Spec., '
M+ = 516 — EXQMG- B_N‘l er '\%‘? et hanol am ne
mp. = 130.90. and -/ \/ b 5[err]C |
a piperidinyl group of the formuia
HaN
O
5 5. The method of Claim 1 whereinais N and b, ¢, and d are

carbon; R1 and R2 are the same or different and each is independently
selected from H, halo, -CF3, lower alkyl, or benzotriazol-1-yloxy, and R1 is
at the C-4 position and R2 is at the C-3 position; R2 and R4 are the same
or differant and each is independently selected from H or halo, and RS is

10 at the C-8 position and R4 is at the C-9 position; when the double bond
between carbon atoms 5 and 6 is present, A and B independently
represent H, lower alkyl or alkyloxy; and when the double bond between
carbon atoms 5 and 6 is absent, A and B independently represent Hp, (-H
and -OH) or =0; R5, RS, R7, and R8 are H; Z is O; and R represents R4

15 and the R25 represents, 3-N-methylpiperidinyl or 4-N-methylpiperidinyi.

6.  The method of Ciaim 5 wherein R3 is CI; R4 is H; R48
represents are H or methyl; and R! and R? are individually selected from
H, benzotriazol-1-yloxy, methyl, Br or Cl.
20 .
7. The method of Claim 1 wherein the the celis inhibited are
tumor cells expressing an activated ras oncogene.

8. The method of Claim 7 wherein the cells inhibited are
25 pancreatic tumor cells, lung cancer cells, myeloid leukemia tumor cells,
thyroid follicular tumor cells, myelodysplastic tumor cells, epidermal
carcinoma tumor cells, bladder carcinoma tumnor cells or colon tumors
cells.
9. The method of Claim 1 wherein the inhibition of the
30 abnormal growth of cells occurs by the inhibition of farnesyl protein

transferase.

* [ L L] S *



Exanpl e 435 —— ~Mass Spec.:

= 482 agpl e 436-C WO 96/ 30363
PCT/ US96/ 03314 ect Has Bee & T 110 - [ érr] NG
st TN 153,50
Exanpl e 435 Mass Spec. :
= 439 woesnmese 2Pl e 436-D | EXAbEirbsstirier 1 |
-134 -

10. The method of Claim 1 wherein the inhibition is of tumor cells
wherein the Ras protein is activated as a result of oncogenic mutation in
genes other than the Ras gene.

5 11. The method of Claim 1 wherein the compound is selected
from the compounds of Examples: 426, 400-G, 400-C, 400-F, 400-E, 425-
H, 401, 400-B, 400, 400-L, 425-U, 413, 400-J, 417-B, 438, 411-W, 425-0,
400-D, 400-K, 410-G or 400-H.

10 12. A compound selected from a compound of the formula:

or a pharmaceutically acceptable salt or solvate thereof, wherein all the
substituents are as defined in Ciaim 1.

15
13. The compound of Claim 12 whereinaisNandb, c, and d

are carbon: R and R2 are the same or different and each is

[ ———

R



Di ssolve 0.18 g (0 41 rrrml) of th eo{ag)e%uct of Exanple 435 in 2 nL of
enyl phosphoryl azide, 0.041 g 5

taoluene, add 0,12 g (

(O 41 mol ) of Et3N an rrm)l) of benzyl al cohol and heat
at reflux under nitroger Concentrate in vacuo to a residue
and chromat ograph (silica gel 95% CHZCI 2/ MeOH) to obtain the title

conpound. M guadkAdsss- 133. 7[err] C; M+ = 545 PCT/USY60381AMPLE
438 [err] WD 96/ 30363 -135- PCT/ US96/ 03314
- 111 - React the product of Preparative Exanple 70 with
4-pyridyl acetic udnnyealeaesw-ah Yald) SCF3/1BweF Ay oF Den bed

a6 ¢ g w&%ﬁ%&ﬂﬁp&%ﬁaﬁ%@% i C 4 Boatibp ngnd
compound 5 i ndiR&aredhe samexs differantansd eachhisdindepandiently selectes-frarn 4+ or
substantially the palo, anammm‘eewﬁosiﬁmﬂmmbedtwwm ﬁ?&nltgal

Corpound 5 d8lblebnd between oA b S AR i rosen. Aot ol e
Exanpl e 70 independently represent H, lawer aliad or -alkyloxy; and when the double
(FAB) Mt = bond between carbon atoms 5 and 6 is absent, A and B infééPendently

reprasent Haz, (-H and -OH) or =O; RS, RS, R7, and R8 are H; Z is O; and
R48 is selected from triazolyl, 1-N-methylpiperazinyl, 1-piperazinyl or a
10 heterocycloalky! of the formula

—N S(O),
./

14. The compound of Claim 13 wherein R20 and R21 are each

independently selected from H and alkyl; RS is Ct; R%is H; R1 and R2 are

15 individually selected from H, benzotriazol-1-yloxy, C1 to C4 alky! or halo;
and R46 represents 1-N-methylpiperazinyl, 1-piperazinyl or a

heterocycioalkyl of the formula
=N S(0)
v
20 15. The compound of Claim 14 wherein both R20 and R2? are H,

or both R20 and R21 are methyl; and R and R2 are individually selected
from H, Br, Cl, methy! or benzotriazol-1-yloxy.

16. A compound selected from a compound of the formula:

AR



Exanpl e 438-A [err] Preparative Exampl e 70

Mass Spec. : This Sheet Has Been Replaced __. (FAB) M+ =

472 Exanpl e : EXAMPLE 432 [err]

10 Combine 1.7 g ( product of Preparative Exanple 70,
Step D, and 10 nL of an e at 0C under N2 at nosphere,

WD 96/ 30363 9630363 PCT/ UpetrSsaisia
-112 - wo then sl ow yyggld (dropwise) 1 nL (7 mol) of

TFAA and stir at 25[err]C overmght. Dilute with
100 M of cold water, extgact wigh CH2A 2 (2 x 75 , .

m.), wash the extracts sucRessisarly with 10% CuSOA" K&

brine, then dry overR o7}

5 chromat ograph (sili
title conpound Masazﬁg‘ec ;

or a pharmaceutically acceptable salt thereof, wherein a, b, ¢, d, RS, RS,
R7, R8, A, B and Z are as defined in Claim 1;

5 each R and each R2 is independently selected from H, halo, -CF3,
-OR10, -COR?10, -SR190, -S(O}R'' (wherein t is 0, 1 or 2), -SCN, -N{R10),,
-NR10R11, .NOg, -OC(O)R10, -COzR10, -OCO,R 1, -CN, -NHC(O)R 19,
-NHSO2R10, -CONHR10, -CONHCH2CH20H, -NR19COOR!11,
-SR11C(O)OR11,

o
)L N OCHg

H o
10 ’
-SR1IN(R75), {(wherein each R75 is independently selected from H and

-C(O)OR11), benzotriazol-1-yloxy, tetrazol-S-yithio, or substituted tetrazol-

AR LR



.————-———““—"’_—’;—.
EXAMPLE 440 — [err]- -
Conbi ne0.07-g- (0154 Fpshect®las B R astfuct of Exanple 438, 7 nl
10 of EtOH and 12 ng Ofﬂ : rogenate at 25[err]C and at nospheric

pressure for 1 hour. Fil Et OH and concentrate in vacuo to
give 0.066 g of the titl und. Mass Spec.: (FAB) M+ = 458
Usi ng t he coxnymyesndag@df Exanpl e 438-B, and foll owi ng subst ant isiTinyssen33is

t he sane procedure as described for Exanpl1§1440, t he conpound: [err]
15 (Exanpl e 440-A)

‘Ig’aci ’ Brsgg ?ng 1 4Na%-5ylﬁl£ SGikynyl, ‘alReny b dikyl, 8aid alkyl or alkenyl group_oﬁng?'a6 If’ 0363
EXAMPLE 441 [err peing substituted with halo, -OR"or -c0291°;
RS 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
5 together represent a saturated or unsaturated Cs-C7 fused ring to the
benzene ring;
R25 represents heteroaryl, N-methyipiperidiny! or aryl; and
R48 represents H or alkyl; and
_ with the proviso that:
10 (1) when R25 is selected from heteroaryi or ary! then; (a) at least
one of said RY, R2, R3 and R4 groups is selected from -SCN, -NR10R11,
-NHC(O)R19, -NHSO2R10, .CONHR19, -.CONHCH2CH20H, or

O
)LN/( Eocns
H o  or

(b) the double bond between carbon atoms 5 and 6 is present and at
15 least one of A and B represents -NO»; and
(2) when R25 is N-methylpiperidinyl selected from 3-N-methyi-
piperidinyl or 4-N-methyipiperidinyl then R and R2 are not H, halo, -CF3,
benzotriazol-1yloxy or lower alkyl when: (a) R3 and R4 are selected from
H and halo; and (b) the double bond between carbon atoms 5 and 6 is
20 present and A and B are selected from H, lower alkyl or lower alkoxy, or
the double bond between carbon atomns 5 and 6 is absent and A and B
are selected from Hz, (-H and -OH) or =0; and {c) R5, R6, R7, and R8 are
H;and{(d) Zis O.

25 17. A compound selected from a compound having the structure
number: 5.200, 5.201, 5.202, 5.203, 5.204, 5.205, 5.208, 5.207, 5.208,
5.209, 5.210, 5.211, 5.212, 5.213, 5.214, 5.215, 5.216, 5.217, 5.218,
5.219, 5.220.

30 18. A compound selected from the compounds of Examples:
400-A, 400-M, 400-N, 400-P, 400-Q, 402, 402-A, 403, 404, 405, 406, 407,
410-H, 410-J, 410-L, 410-M, 410-Q, 410-R, 410-S, 410-T, 410-U, 410-V,
410-W, 410-X, 411, 411-A, 411-B, 411-C, 411-D, 411-E, 411-F, 411-G,

* c L M S *




Conbi ne 0.07 g of the conpound of Exanple 410-R 2 nmi of THF,
0.5 nL of water, 10 drgpshefHgBeaiRbiaddDAc, and 0.1 g of powdered Zn, and

5 stir the mxture for mm m“mlmm%[err]c Purify the m xture by

preparative thin chr omat ography (Prep TLC), (silica
gel, 10% (10% NHAOH i n MeOH)/ CH2Cl 2), to give a total of 68

ng of the crygdepssgsiuct. Purify again : by Prepp&riisosnasisl | ca
gel, 13% (10% NHAOH i n l\/EC]—l)/CHZC] 2) to %e 33 ng of the
product conpound. Mass Spec.: = 555 The conpounds in

Exanpl o 40 of "V GH ﬂaﬁaﬂﬁﬂﬁ? Sty %dﬁhg AN, 33!*% 1;-%5 et
sane procedures 411-8c411-TL 4314h 4130 16X, 485Za 43 1-AK 4371-BB, 411-CC,
95/ 10516, and Exgypes 4445E,433-FFPr0GH, 31208 £2:A2 8928, £12-C, 412-D,
EPPIOPL A at2E, 4'}%5,[55%%412-& 414, 414-A, 4148, 415, 416617 317,
No. 5 418, 419, 420, 421, 422,422-A, 423, 423-A, 423:B, 424, 424-A, 425, 425-
[err] A, 425-B, 425-10 425-D) 425-E, 425-F, 425-G, 425-J, 428K, 425-L, 425-
Ve = 61915\t 425-N%8%, 8%, 425-R, 425-5, 425-T, 425.V, 426-A, 427, 427-A,
427-B, 427-C, 428, 428-A, 429, 430, 430-A, 431, 431-A, 431-B, 431-C,
431-D, 431-E, 431-F, 431-G, 432, 433, 433-A, 433-B, 433-C, 434, 434-A,
10 435, 436, 436-A, 436-B, 436-C, 436-D, 437, 438-A, 438-B, 439, 440, 440-
A, 441, 500, 501, 502, 503, 504, 505, 506, 507 or 508.

19. A phamaceutical composition for inhibiting the abnormal

growth of cells comprising an effective amount of a compound of any of

15 Claims 12, 16 or 18 in combination with a pharmaoeuhcally acceptable
carrier.

20. The use of a compound of any of Claims 12, 16 or 18 for the
manufacture of a medicament for use in inhibiting the abnormal growth of
20 cells. '

21. The use of a compound of any of Claims 12, 16 or 18 for
inhibiting the abnormal growth of cells.

* [+ L M S *



- 114 -

[err] Mass. Spec..: 501
M+ = 217 REPLACEMEP%ggESB%C -SG
502 [err] I\/B+De:§.5$ﬁ! o poged . f.etor paged .....
Mass Spec. : 503 T Ve "*ﬁfml@ﬁo cascd l6g
Mass Spec.: [err] 504 -125- e 2y M 5. 882

{3 Abotracr g;, e B0 paged
'WHAT IS CLAIMED IS:
| | .pare oF rucepT24.SEP. 1998
1. A use of an effective amount of a compound of Formula 1.0:

(1.0)

or a pharmaceutically acceptable salt or solvate thereof, wherein:

one of a, b, ¢ and d represents N or NR® wherein R’ is O-, -CH, or

~(CH,)nCO,H wherein n is 1 to 3, and the remaining a, b, ¢ and d groups

represent CR! or CR?; or

each of a, b, ¢, and d are independently selected from CR! or CR?;
each R! and each R? is independently selected from H, halo, -CF;,

-ORY, -CORY, -SR™,-S(O)R!! (Wherein t is 0, 1 or 2), -SCN, -NR),, -N
-OCO,RY,

-NO,, -OC(O)RY,

-CO,RY,

RIOR”

-CN, -NHC(O)R¥, -NHSO,RY,

-CONHRY, —CONHCHZCHZOH -NRICOOR!, -SR!'C(O)OR",

OCHg

-SR'N(R"), (wherein each R” is mdependently selected from H and -C(O)OR'Y),
benzotriazol-1-yloxy, tetrazol-5-ylthio, or substituted tetrazol-3-ylthio, alkynyl,
alkenyl or alkyl, said alkyl or alkenyl group optionally being substituted with halo,

-OR or -CO,R™;

R® and R¥ are the same or different and each independently represents H,

G L

his i§ the replacement sheet

2 4 SEP19%




WO 96/ 30363 PCT/ US96/ 03314

- 115 - [err] ' Mass
Spec. : 505 M+ = 622.1
[err] Mass Spec. :
506 M+ = 534.3

Anal ytical data for Exanple 505 are: HIR&VR [err]H (D20) 7.35 (1 H,
aromatic), 7.44 (1H, aromatic), 7.49 (1H aromatic), 7.93 (1H, aromatic)

and 8.58 (1H, al T a ar e:
lerr]c (DO SWQSTﬂ#rsfl%suc ents ofR) anf'R2! R %{d 24 %eﬁ%%l & %ﬁsei@g r
140. 7, 132. 0, sah¥ated, orkﬁﬁatﬁraféﬂ Gs-Calﬁuhe(llnrg 0. the beanh@nhg 140. 3, 133. 6.

and (¢)  Pi per azi noRRe Rk ank B fAct spealgntlycrepresenis 1. (B “CORSAG ofy 5
E?(A ﬁp ] (E ' |56)7 [q'{?rl,fsiié alk§8r ﬁiyY bpfionaliy%heing substituted with -OR', -SRY, -S(O)R",
-NRCOORY, -N(RY),, -NO,, -COR!, -OCORY, -OCO,R", -CO,R", OPO,R'
or one of R%, R, R” and R® can be taken in combination with R® as defined below
to represent -(CH,)r wherein r is 1 to 4 which can be substituted with lower alkyl,
lower alkoxy, -CF,; or aryl, or R® is combined with R® to represent =O or =S
and/or R7 is combined with R® to represent =0 or =S;
R represents H, alkyl, aryl, or aralkyl;
RY represents alkyl or aryl;
X represents N, CH or C, which C may contain an optional double bond,
represented by the dotted line, to carbon atom 11;
_ the dotted line between carbon atoms 5 and 6 represents an optional double
bond, such that when a double bond is present; A and B independently represent
-NO,, -R‘°; halo, -OR", -OCO,R" or -OC(O)R", and when no double bond is
present between carbon atoms 5 and 6, A and B each independently represent H,,
-(ORM),, H and halo, dihalo, alkyl and H, (alkyl),, -H and -OC(O)R", H and
-OR¥, =0, aryl and H, =NOR or -O-(CH,),-O- wherein p is 2, 3 or 4;
"R represents R, R®2, R*, or R*, as defined below;
R* represents H, aryl, alkyl, cycloalkyl, alkenyl, alkynyl or-D wherein -D

represents /\W
T A S
—E 3—-93 or —(\ )ﬁ—na

wherein R® and R* are as previously defined and W is 0, S or NR wherein R°
is as defined above; said R* cycloalkyl, alkenyl and alkynyl groups being
optionally substituted with from 1-3 groups selected from halo, -CON(R'%),, aryl,

L T T ————————
* ¢ L L S * .
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100 React the conpound of Exanple 501 with an excess of acetic
anhydride in MeCH via standard procedures to formthe product conpound
in 91%vyield. Mass Spec.: MH = 559 : WO 96/ 30363

PCT/ US96/ 03314 - 116 - EXAMPLE 508

Br React the corrpound of Preparative Exanple 49 with 4-(2-
bronopyridyl )acetic acid via the substat@7ally the sane procedure as 5
descri bed for Exanple 410 to give the product conmpound. mp. = 134[err]-

136.1C Mass gpge, ORe, SREEN®RY),, NENEO,R!, -CORY, -NO, or D, wherein -D,

R!® and R" are as defined above and R™ represents R', -(CH,),OR" or
~(CH,),CO,R" wherein RY is as previously defined, m is 1 to 4 and q is O to 4;
said alkenyl and alkynyl R* groups not containing -OH, -SH or -N(R!%), on a
carbon containing a double or triple bond respectively; or

R% represents phenyl substituted with a group selected from -SO,NH,,
-NHSO,CH;, -SO,NHCH,;, -SO,CH;, -SOCHj;, -SCH;, or -NHSO,CF,, preferably,
said group is located in the para posiﬁon of the phenyl ring; or

R¥ represents a group selected from

i O:CE}E’O \GﬂgCHa | \CISQZ \/S\N(,:IJ |

\N u Ph CH3
¢
N N—CHa
070\"0"‘3 l 2N o
L, O N
O x"~0
R42 represents
' _ RZO
l
—C—R*
T
wherein R%, R?*' and R* are each independently selected from the group consisting

of:
1) H
) -(CH,) SC(O)CH;, wherein q is 1 to 3;
3) -(CH,),OSO,CH; wherein q is 1 to 3;
4) -OH;

This is the replacement sheet
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FPT 1 G50 (inhibition of farnesyl protein transferase, in vitro enzyne
assay), GGT I1C50 (inhibition of geranylgeranyl protein transferase, in 10
vitro enzyne assay), COS Cell 1C50 (Cell-Based Assay) and Cel |l Mat

Assay were determ ned by the nmethods disclosed in WO 95/10516. Resul ts
of these assays are given in Tables 16-19. TABLE 16 -
FPT | NHI BI TI ON EXAMPLE  FPT |1 C5016Berr] M EXAMPLE FPT 1 C50
([err]M 400 (5.210) 0.01-10 401 (5.209) 0.01-10

100,057 . T s Ao o 40 1 5008, 217

400- G (5. 204)substitutents led Gaid subsﬁﬁﬁed% p(hEn;ﬂZQx)oup aie. (he. some subst!mtents( 8s 212)

0.01-10 400 K (5,21
411 degeribg d%@low %gr said gg)fugted phenyl; 000L0(151306) 0. 0}11%?8
0.01- 10 4026\ NH,; 0.01- 10 411-D 0.01- 10
411-E 0. Oi(ﬁf 411-F 0.01-10 411-G
g.ogl- 10 (zl].}NHCBZ 0.01-10 402 0.01-10
0.01-
0.01- 10 zé‘g\ NHC(O)OR7 “é?f% R? s an alkyl gﬁ‘i‘%’]ha"mg from 10t°0§1 &% on
217 o B ot
atoms, represents pheh¥Bsubstituted with 4. 1813 dfkyl groups; 417- A
0.01-10 417- Bep P 0.;‘01- 10 4%%}1 group 0.01-10
V\D]_i?/ 30363 (9) alkyl; PCT/ USQG/ 03314
423 0. 01- 168 -(CH,),phepny] WA‘“""“Q‘ is 119 ;. 1422 42'1%_ 10
0.01-10 411(1|Y% phenyl; 0.01-10 411-R 0.01-10
411-S 0.01

(12) substituted phenyl wherein the substituents are selected from the group
consisting of: halo, NO,, -OH, -OCH,, -NH,, -NHR%, -N(R®),, alkyl,
-O(CH,)phenyl (wherein t is from 1 to 3), and -O(CHz)tsubsﬁtuteEl phenyl
(wherein t is from 1 to 3);

(13) naphthyl;

(14) substituted naphthyl, wherein the substituents are as defined for

substituted phenyl above;

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

(16) cycloalkyl having from 5 to 7 carbon atoms;

(17)  heteroaryl;

(18) hydroxyalkyl;

(19) substituted pyridyl or substituted pyridyl N-oxide wherein the
substituents are selected from methylpyridyl, morpholinyl, imidazolyl,
1-piperidinyl, 1-(4-methylpiperazinyl), -S(O)R", 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;

(0) (21) (22)
Q o)
H  SH
-e—N N '
—N /
255 Che
0 . o . 0
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411-P
0.01-10
411-T
0.01-10
425- A
0.01-10
425-F
0.01-10
425- L
0.01-10
428

~ 0.01-10

431-B
0.01-10

425-0 (5. 216)

0. 01-10
428- A
0.01-10

425-U (5.211)

0.01-10
437
0.01-10
415
0.01-10
411- FF

0.01-10 411-Q 10-100 411-0O

411- X 0.01-10 411-V 0.01-10
0.01-10 411-W 0.01-10 411-U
425 ~0.01-10 425-B 0.01-10
0.01-10 425-C 0.01-10 425-E
425-D 0.01-10 -129- 425- G 0.01-10
0.01-10 426 (5.207) 0.01-10 425 H (5 202)
0. 014@) ‘]NHC(O) @ﬁz),qphenyl or -NI@(Q)I&%S substitued phpzyl wherem
said #49 a\defined abov€:; 01- 10 425-N 0.01-10
0.01-10 429 , 0.01-10 425-M
4@4) piperidin® Ridg Y0 431-C 0.01-10
0.01-10 431-D 0.01-10 431- A
430 ' 0.01-10 7/ \431- E 0.01-10
0.01-10 425- P\< \V4 N-QR@O 425-0
425-S 0.01-10 - 5-R 0.01-10
0.01-10 ' 431-F 0.01-10 430- A

whéll:%%f'gsl" 1pgresents I—P Cl]%ill%Ogllkylcarbonyl, éﬁglé:{{@rbonyl, hajlga]%gg or

-C(O)I‘@KR’Q) whereml@ﬁijQalky 435 0.01-10
10- 10 -Z 0.01-10 427-B

42 7(2(5) -NHC(O)CHzﬁaHler -NHC(O)CH,#ubstituted-C¢Hs; 0. 01- 10

0. 01- 1-C 0.01-10 400- M
4@-) DBHC(O)O $01- 10 411- EE 10- 100

0.01¢zm - (28) (29)

I
‘ 8 8 f)
' A
I/
_ : . N7

(30) -OC(O)-heteroaryl, for example

—-4)

(31) -O-alkyl (e.g., -OCH,); and
(32) -CF;;

(33) -CN

(34) a heterocycloalkyl group of the formula

— -R’° —N S(0),
=N < > \_/ o

(35) a plpendmyl group of the formula

| Hal R85
O
(o]
wherein R® is H, alkyl, or alkyl substituted by -OH, -SCH, or -SH; and
" (36) triazolyl; or

This is the replacement sheet
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WO 96/ 30363

PCT/ US96/ 03314

-118- 412 0. 01-10 410-L 0. 01-10
403 10- 100 404 0. 01-10 401- A
0.01-10 400- A 0.01. 10 412 0.01-10
416 0.01-10 410-M 10- 100 424
0.01-10 424- A 10- 100-130- 433 0.01-10
433- A 0.01-10 433-B 0.01-10 433-C
0.01-10 4 0 21 . - = - LI 3]
436-B 10- 380 and R taker gkt form a = O gfbifsfld the remainth RO as
0.01-10 definedtabove; or 10- 100 410-T 0.01-10
410- U 0.01-10 01-10 505
0. 01- 10 5wo of R, R a@ddyfygqbzen together ‘form piperidine Ring V TABLE
17 COMPARI SON OF FPT | NHI BLTI O\I ND GGPT | NHI BI TI ON
EXAMPLE ENZYME | NHI BI TI ON E I Bl T%)OO\I
FPT 1C50 [err]M GGPT 1C50 [err]M 0.01- 10
>38 : 400-C 0. 01- >38
400-B 0.01-10 >38 400- E
0.01- 10 OREBSLEaEAN above: 400- F 0.01-10
0%GB6[ er r] M wherett %o- 0. 01- >39
400- H - with memowso that R%, Rﬁb@ﬂzbane]sﬂected such that the ggrboy atom
0.01-10 Y err 0.01-10
0v@7[err]M 0 whlch@e); ound does not contanbt_ne?_Kt{lan one heteroatoné9 %@B6[ er ] M
401 oRmreé@sents 7%BAerr] M 413
0.01-10 >3 417-B 25 0.01-10
159%@2[ er r] M 419 @"61 10 0v@1[ err]M
411-W 0.01-10 .erjal M
wherein R? represents hetéroaryl, N-methylpiperdinyl or aryl; and R* represents
H or alkyl,; _
R* represents an N-oxide heterocyclic group of the formula (i), (ii), (iii)
or (iv): R56 Rss 8 RS O L R56 (I\)l
(\’\No r. j r.\ j AR
- $- ! L LA or L
L/ N \ AT €0 5{\¢\ 60
Rsa Re0 RSe R60 R%8 R R R
(i) (i) (ifi) (iv)

wherein R*, R%, and R® are the same or different and each is independently
selected from H, halo, -CF;, -ORY, -C(O)R, -SR", -S(O),R" (wherein e is 1 or
2), -NR)2, -NO_-L , —CO,R‘° -OCIIO,ZR11 -OCORY, alkyl, aryl, alkenyl or alkynyl

which alkyl may be substituted with -OR', -SR' or -N(R“’)2 and which alkenyl
may be substituted with OR" or SR"; or

RS represents an N-oxide heterocyclic group of the formula (ia), (iia), (iiia)

o v
lk & ! ' / ! or /
- E
(ia) (iia) (iiia) (iva).
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426 0.01- 10 >39 WO 96/ 30363

PCT/ US96/ 03314 - 119- 425-H
0. 01-10 >38 425- U 0. 01-10

>38 400- L 0.01-10 38

410- G 0.01-10 _ 3204p3[err] M TABLE
18 - ACTIVITY IN COS CELLS Exanpt e I nhibition of Ras Exanpl e
I nhi bition of Ras Processi ng

Processi ng [ I C50([err]M
111 wherein ¥ ref(sesents N+- d)Célgd fI? l‘if)felsMLs Ny %1 10 411 B |
0.01-10 4RP4 Depresents QnOakyD group sumlltﬂed with one of ﬁid) IN-biide
400-C 10: 10Q.. . 11-G

0.01- 10 4%5teé)cychc groups (1), g (iii)(iv), (a), 81a} 8’6@ qy; (iva); ant.b 01- 10

400-K ileg}&ents O or S sucli1 fhat R can be taﬁerpih éd?nbmatlorﬂ@ﬁi Rs R‘5
0.01-10 400 400-

413 0. ®7-ar(R? as defined above or R represent§ R19,- R‘ﬁ R* or R%; 418

10- 100 425- E . . 0..01-10 426 0.01-10

425-H o i the proviso that whggs | 10.01-10 425- K

gzglp 10 0. 01 142(@)R‘ R2215{3aﬁhﬂﬂaré%dependeﬂﬁﬁséibcted from H, halo QGF} BRY,
0.01- 10 466O0RY", -SRY, -S(O)R'h. V(R PR, -NO,, -OC(O)R{) -CO,RY, -0<C0£Rl“,1@N

TABLEL9 -NR‘°C(56E11I,3|-gkgé(&:OﬁM%%”%muoﬂ-ﬁ Xy, Y tetrazol-5-

ylthio, substituted tetrazol-5-ylthio, alkynyl, alkenyl or alkyl; or R! and R? are
selected from H, halo, -CF,;, -OR", -COR!"?, -SRY, -S(O)R!, -N(R"),, -NO,,
-OC(O)RY, -CO,R?®, -OCO,R", -CN, -NR'COOR", -SR"C(O)OR!, -SR!N
(R™),, benzotriazol-1-yloxy, tetrazol-5-ylthio, substituted tetrazol-5-ylthio, alkynyl,
alkenyl or alkyl, and R* and R* taken together represent a saturated or unsaturated
C,-C, fused ring to the benzene ring (Ring III); and

(2) the dotted line between carbon atoms 5 and 6 represents an optional
double bond, such that when a double bond is present, A and B independently
represent -R!°, halo, -OR", -OCO,R!! or -OC(O)R, and when no double bond is
present between carbon atoms 5 and 6, A and B each independently represent H,,
-(ORM),, H and halo, dihalo, alkyl and H, (alkyl),, -H and -OC(O)R!°, H and
-OR!, =0, aryl and H, =NOR" or -0-(CH,), -O- wherein p is 2, 3 or 4;

then R is selected from:

(a) R* wherein at least one of R, R?! or R* is selected from:

(1) substituted pyridyl or substituted pyridyl N-oxide wherein the
substituents are selected from methylpyridyl, morpholinyl, imidazolyl, 1-
piperidinyl, 1-(4-methylpiperazinyl), or -S(O)R“; |

@ CN; |

(3) triazolyl;

(4) a heterocycloalkyl group of the formula

—N/_\O —_ C> —-N/_\N-Rm —N/__\S(O)t
/ —/ \—/

’ [ lor . ;Or

R This s the raplacemont shoet
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Exanpl e Tunor Nor mal Exanpl e Tunor Nor mal

| C50 | C50 | C50 | C50 [err] M
([err]M ([err]M ([err]M 411-A 1.6 > 25 411
18 > 25 411-B >25 402- A 3.1 >25
411-D 8 >25 411 E . >25 >25 400-D
4 >25  400-C - <1.6 >o532- 402 18 >25
400-B : <l1.6 6. 25 411-G 6. 25 >25 400- E
<1.6 18 5¥a piveridi N 96/ 30363 -
PCT/ USO6/ 03314 ¢ f'a piperidfiyf grboup of the fo ~120- 400- F
<l.6 >25 405 12. §2N g%‘S 400-G 1.6
>25 400 1.6 25 <l.6 >25
411-B 6. 25 > _ N -A 3.1 >25 400-D
4 >25 400-C 1.8 0 >25 400-B <1.6
>25 400-G 1.6 >25 413 >6. 25 10
417 whet€in RY is H, alkyl, or4digyl substituted by -OFf -SCH; os28H; or  417-B
<1.6 >25 4 2.5
>25 425-E 2(ll;') R“ wgerem R% ;szé-methylplpﬁiémyl. ‘he fozlll%wmgstans are used,
425-H as deﬁﬁe(ﬁbelow uhdéss otherw15e inditatéd . >12.5 425-
3.1 >25 >25 426- 25
>25 428 (1) said substituted te;_xgzol—S-ylthpggs alkyl subsumtedgteg:azol- -yltlgo;25
425-P >3. . <0. 8 6. 25 425-U
6. 25 10 46%’- gaid atiyhyl is Cagto L1z alkynyly

(3) said alkenyl is C, to C,, alkenyl;

(4) said alkyl is C, to C,, alkyl;

(5) said aryl is C; to C,5 aryl

(6) said aralkyl is (Cs-Cys) or (Cy-Cyo) alkyl; and

(7) said cycloalkyl is C; to C, cycloalkyl
in a preparation of a medicament for inhibiting the abnormal growth of cells in a
subject in need thereof.

2. The use of Claim 1 wherein a is N and b, ¢, and d are carbon; R!
and R? are the same or different and each is independently selected from H, halo,
-CF,, lower alkyl, or benzotriazol-1-yloxy, and R’ is at the C-4 position and R?
is at the C-3 position; R®* and R* are the same or different and each is
indepen_déntly selected from H or halo, and R® is at the C-8 positidn and R* is at

| the C-9 position; when the double bond between carbon atoms 5 and 6 is present,
A and B independently represent H, lower alkyl or alkyloxy; and when the double
bond between carbon atoms 5 and 6 is absent, A and B independently represent
H,, (-H and -OH) or =0; R%, R%, R’, and R® are H; Z is O; and R represents R*
and the R% is selected from: (1) -CN; triazolyl; (2) a heterocycloalkyl group of the

formula
—_N o - —N  N-RI —N SO}
/ D N/ o — i@a
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<0.8 >12 .5 RESULTS: 1. Enzynol ogy: The

data denonstrate that the conpounds of the invention are i nhi bitors of
Ras- CVLS fanesylation by partially purified rat brain famesyl 5 protein
transferase (FPT). The data al so show that there are conpounds of the
i nvention which can be consi dered as paotgatl (1C50 <10 [err]M

inhibitors of Ras-CVLS fanesylation by partially purified rat brain FPT.
The data al so PR f&f ‘thecfﬁ'ﬁﬂﬂﬁnds of the invention are poor er
i nhi bitors of geranyl geranyl pr ot eln Nransferase (GGPT) assayed 10 wusing
Ras- CVLL as isoprenoid accepto ne RES the conpounds of the

i nvention are inactive or e as geranyl geranyl transferase
inhibitors at 20 [err]g/nL. TN ivity is inportant for the

t herapeutic potential of t e co unds used in the nmethods of this

i nvention, and whereln'l{““iseﬁS l%ﬁﬁdtﬁ’ﬁted BALOH6r BURL\WR{S) Wb‘sﬁtuﬂ:ﬂVe

sel ective growth 15 i nhibi tory propert| es agal nst Ras- transformed cel
2. Cel | - Bas ecpyrldszbomhsuwmlegyndyl N Yide avherein the substityents aref Seﬂfmed?&gm

protein expressed,i.n tra [ eat ent

with the tricyd® %ylpﬁ mf‘\dmﬁ’ fﬁ%e ingl, fﬁ‘i{f‘ﬁ%@@ “‘.ﬁi’e

i nvention indicg it hat they | nh| bit Ras-CVLS 20 processing, causing
8

accurul ati on of unprocessed Ras WO 96/ 30363.
- 121 - PCT/ US96/ 03314 These results provide

ot gor anyl ger anyl | Cranet A & ClagmeE tein R pod ' G el PRGERBREY [

intact cells anglecedifedh® hﬁtﬁhlkynq{“eilf(llg’ik“ ﬁs)Hb RO Gld R8l drél liidtividually selected

transformation by activated Ras oncccgenes a Cel | - Based:
Cel | Mat Assay from H, benzotriazalilcylexy, vftar%é%ylﬁf balg; WQRaﬁ@TﬁWWI’bl tors
of this invent 'aoﬂetéljoéfcloalkyl of the formula

— ‘ ‘N_Rlo —N S(0),

a piperidinyl group of the formula
HoN
RES
~
. O
4.  Theuse of Claim 3 wherein both R® and R are H, or both R® and
R* are methyl; R and R? are individually selected from H, Br, Cl, methyl or

benzotriazol-1-yloxy; and R* represents triazolyl, 1-N-methylpiperazinyl,
1-piperazinyl, a heterocycloalkyl of the formula

_ N N o N
| \_/ /" .
I

ORI e e rocemen shes
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I nhibited the growth of Ras-transfornmed tunor cells in the Mat assay
wi t hout displ aying cytotoxic activity against the normal nonol ayer.
In Vivo Anti-Tunor Studies: 10 Turmor cells (5 X 105 to 8 X 106) of
DLD-1 (human col on carci nona cells, ATCC # CCL 221), and PT-24 (nouse
fibroblast cell line transfected -1ﬁ1h human Hras), are innocul ated
subcut aneously into the flank of 5-6 week old athymc nu/nu femal e
m ce. Tunor bearing animals are sel ected and random zed when the
tunors are establj ' s gre treated 15 with vehicle only or with
a conpound of ?E’éﬂegirai@éﬁprn”&e i1gtyly vehjpgy e four times a day (Q D)
for 7 days per week for 4 weeks. The percen% &35 I nhi bition of tunor

n b

growh relative to vehicle controls i ter y t unor
measurenents. The results are rep d i | e 20.

TABLE 20 20 I N ANTI'OTUMOR STUDI ES EXAMPLE
EXPERI MENT CELL LI NE DCSE AVERAGE %

NO. 5. Themsk gf Claim 1 Whbfek a is N and b, ¢, and d are carbon; R!

P. O I NHI Bl T1 ON 400-C PT- 24 50
5(39. 7 ) and RL are the same op dif?erent and egeh is jndependently gelected from ki hglo,
%LD 1 DLD-éI_“m lower al'i_t91, orzbfnzotﬂaﬁﬁ-l-ylz%_a}&d R! is at the Ci4 positiéln and [!‘{I% 24
50 95isl at the C-3 position; R® and R* are the same 6FT-difflerent and ehGh is

T DLD- 4
28 DL pindependently seleqﬁ from H or halq_nand]R3 is at the4€€§_ position and R‘?' ig at
PT-24 Sthe C-9 position/ Svhén the double bond between carbon atéms 5 and 6 is-ﬂ?éé‘eﬁf’;
10 © 31.8 400-Q 1 DLD- 1 50 _
70 A and B independeftly represent HDlover alkyl or alkyloxypand when the dogble
%LD 1 DL?B%nd between %gl?on atoms 5 a?ﬁ% 6 is absent, A and B independently4represent

H,, (-H and -OH) or =0; R%, R, R?, and R® are H; Z is O; and R represents R*
and the R® represents, 3-N-methyipiperidinyl or 4-N-methylpiperidinyl.

6. The use of Claim 5 wherein R? is Cl; R* is H; R*® represents are H
or methyl; and R! and R? are individually selected from H, benzotriazol-1-yloxy,
methyl, Br or ClL

7. The use of Claim 1 wherein the the cells inhibited are tumor cells

expressing an activated ras oncogene.

8. The use of Claim 7 wherein the cells inhibited are pancreatic tumor
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 cells.

9. The use of Claim 1 wherein the inhibition of the abnormal growth
of cells occurs by the inhibition of farnesyl protein transferase.

10. The use of Claim 1 wherein the inhibition is of tumor cells wherein

.' This is the replacement sheét
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WD 96/ 30363

PCt / US96/ 03314 - 122 -

For preparing pharmaceuti cal conp03|t|ons fromthe conpounds

described by this invention, inert, pharmaceutically acceptable carriers
can be either solid or I|qU|d Solld forn1preparat|ons i ncl ude powders,

tabl ets, dispersible granules, capsules 303chet s and suppositories. The 5
powders and tablets nay be conprised of fromabout 5 to about 70

percent acti ;g%gg?f Bt i actilaleUsh QI B Gzt it for (1P Whet Bl B

e.qg. onat e, nmagnesi um st €ar ate sugar, | actose.
Tabl et s, the RayWé&ies, cachets and capsul es can be used as solid dosage
forns suitabl'e for oral admnistration. 10 For preparing
suppositories, a low nelting wax such as a m xture of fatty acid

gl ycerides or cocog,butt [ tﬂé‘@oﬁl G Is¥iBcted from
ingredient is di spglrlsed 'ﬂ{e dé)frlie(fol%ﬁrr mﬁg& n as stirring. The nolten

honobgeneous m xture is t-en ed..i nto conveni e
al l owed to cool andBi~kg

i ncl ude sol utions, sus enuls\on 3 anple may be
‘mentioned water or wate Nrop Ien' gl ycol ™Y or parentera
i nj ection. o Li qyNd form preparati ons may -‘%o i ncl ude

sol utions for intranasal %ladnlnlstratlon 20 [ Aer osol
preparations suitable for iRpalatiopmay i ncl ude soliighs . and
solids in powder form which Nay i conmbi nation wthN a Z

phar maceutical |y acceptable cdrri ch as an inert _Lonp Q\S d gas.

Al so included are solid faor #1 ons -whi ch are 0Nt o0 be

converted, shortly before use, to liquid f or m prepar ajjigns for ei t'her oral
or 25 parenteral adm BLS Su%g li-qui d f Qs de sol utions,

suspensi ons and e } The ®'dnound enti on nmay
al so be deliverable’ lly. The t nse ; Qgposi tions can

ul si ons and- can
reservoir type as

oti ons, aerosols 8nd/ ¢

take the form of creans, N,
@o patch of the nmatri

be included in a transder

are conventional in the ar this pur pose.

Preferably the compound is\ad ini egdOoral ly. r eer abl y,
the pharnaceutical preparati i in' nit dosage form N such form
the preparation is subdivid t doses-cont ai nj propriate

guantities of the active cgnponent e.g.” an effecti®e afount to

ANDUURIRG e e eeeementete

Date: 24 SEP M



achi eve the desired purpose. WO 96/ 30363

- 123 - PCT/ US96/ 03314 The quantity of active
conmpound in a unit dose of preparation may be varied or adjusted from
about 0.1 ny to 1000 ng, nore preferably from about 1 ny. to 300 ny,
according to the particular application. : The actual dosage

enpl oyed may be varied dependi ng upon th¥- 5 requirenents of the patient
and the severity of the condition being treated. Det erm nati on of the
proper dosage for a particular situation is within the skill of the
art. Generally, treatnent is initiated with smaller dosages which are
| ess than the opti num dose of the conpound. Therea t he dosage IS
i ncreased by small incrememruntil the o ti é@? 10

ci rcunstances i s r11eg ‘ eRICENC ge may

be divided and admr1$tq; i ons dur| : flesi r ed

The anpunt and freque =t stration of tﬁ% C( t he

i nvention and the pharnace |caIIy accept abl e salt ereof will be

regul ated according to th j.(Ylgment of the attendiing ¢l inician considering
15 such factors as age, [ on.and size of thd s Mell as
severity of 'NT treated. A typﬁk nded dosage
reginen is or al j of from 10 / day

preferably 10 to 1000
tumor growt h. The conpounds are non t oxg£ when adni ni stered within
this dosage range. 20 ' R e 'es of pharnaceutlcal
dosage forns whi ? =Y, @ clhe scope of
the invention in |ts\ is not to be
limted by the exanpl

Phar maceuti cal Dosage

EXAMPLE A No.

g/t abl et ng/tabl et

—_—_—

L -
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1. Acti ve conpound 100 500 2. Lact ose

USsP 122 113 3. Corn Starch, Food
G ade, 30 40 as a 10% paste in '
Purified Water 4. Corn Starch, Food G ade 45 40
5. Magnesi um St ear at e 3 7 Tot al
300 700 WD 96/ 30363 _137- '
PCT/ US96/ 03314 : -124-
Met hod of Manufacture Mx ItemNos. 1 and 2 in a suitable m xer
for 10-15 m nutes. Ganul ate the m xture with ItemNo. 3. MII the
danp granules through a . coarse screen (e. g. m if
necessary. Dry the dagp g \ % Sciken. XY s if
necessary and mgg-\ 3 m X nutes. Add Item
No. 5 and -mix for 18 -miut geh Dr €SS oappropriate
size and wei gh on a Sty e J oDl et machi ne.
EXAMPLE B -~ No. redbent E ny caps‘ﬁ‘{é ng/ capsul e
1. Actlve conpound ' . { 100 ‘ - Lactose
USP g 106 : _ 3. ‘ y Food G ade
40 70 4. - _' _ gn§lsi um St earate N :
Total 253 - . ., : Met hod of S, M x
ltem Nos. 1, 2 and 3 in aO ui vabl € bl ender for 10-15 mnutes Add Item
No. 4 and mxfor 13mnutes Fi.ll the m xturei \ Ieélwo-
pi ece hard gel atin, cap ‘ ,\.\ aaw tabl e m ~ Tne. 15
Wil e the pregsat/Zin @ béen described\ i nJsqnj gon with

.' = | ' . . N,CHs

N o~
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the specific enbodi nents set forth above, many alternatives, nodifications

and variations thereof will be apparent to those of ordinary skill in the
art. Al'l such alternatives, nodifications and variations are intended
to fall within the spirit and scope of the present invention.

-125- VWHAT | S CLAIMED | S: -138- L. A use of an effective
anount of a conpound of Formula 1.0: [err] - or a

pharmaceutically acceptable salt or solvate thereof, wherein:

one of a, b, c¢ and represent s [ wher el ' - or- |
- (CH2) nCC2H wher ei n'4n i s’s‘fofn(?o'é{"l\lﬁ‘ﬁ?f“?%o% ﬁ?‘lﬂﬁ%lg'%aéts%%%mg%d gr oups
represent CR1 or CR2; or

or a pharmaceutically acceptable salt or solvate thereof, wherein all the

substituents are as defined in Claim 1.

13. The cbmpound of Claim 12 wherein a is N and b, c, and.d are

carbom;R! and R? are the same or different and each is independently selected from

This is the replacement sheet
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each of a, b, c, and d are independently selected fromCRl or CR2;
each R1 and each R2 is independently selected fromH, halo, -CF3,
-OR10, -COR10, -SR1O -S(OtR11 (whereint is 0, 1 or 2), -SCN, -N(R10)2,

- NR1OR", -NC2, -0OC(O) R10, -CCRR10, - OCO2R11, :CN, - NHC(O) R1O,

- NHSC2R10, - CONHR10, - CONHCH2CH2QHl39-.NR1OCOOR11, -SR11C(O) COR11,

[err] -SR11IN(R75) 2 (wherein each R75 is independently sel ected
fromH and -C(O OR11), benzotri azol - 1-yl oxy, tetrazol -5-ylthio, or
substituted tejyr | - Iy £ D I iazol-1- O¥d RV%s & thy o4 $8ii | kyl
or al kenyl grgﬁbﬁ%lgf i(glr:l Il‘f"eélgaeul(ﬂg&slt%ﬁszﬂrtm&?ed y&fé)éé'ﬁ ?ga}{o,mét c -ga?éilgogr

- CC2R10; and R? is aRfhea@d pusitiors R*hands Rfrare thedsaiiecor diffexent andctach is

i ndependent|ly represents H, . . . '

- 126- indEpendontly Sﬁﬁ'&%%‘fﬂt%élaléh gad R’ s at the §-8qposition and Riis aks ang

R4 taken together~| n bohdksth@s QHd 6'is vRsastur at ed
C5-C7 fused ri?‘S G g%?ﬁigiég’eﬁ’lz’%}@erq"ﬁtgﬂ;e bond between car is prosgne

R7 and R8 eachAiand & ixddpenkiently represemirH slokter alkyBor alkydpdy), and| wiyen the double

5 220" Yol 2Bbh U R R AR ] oA

- OCOR10, - mﬁ}lgnm ofPREBRRO RS, R7, and R® are H; Z is O; fd R¥eis@blelled RO,
R7 and R8 can b& taken in conmbination’with R40 as defined bel ow

to represent - frompiriazolybr leNamethylpiperazinyl, Wtipsrazinyl orea betprocyeloalkyl ofi the
| ower al kyl, I al koxy, -CF3 or aryl, or R5 is

conbi ned with B represent =Q or =S. S(0) and/or R7 is
conmbined with R8 to represent =0 of\=S; t R10
represents H, alkyl, aryl, or aral kyT, R11
represents al kyl or aryl; ' X represents N, CH or

C. which Cmay contgyn ag,Q péén?&%dd&"béﬁhﬂ Ol wherein R® and R? are each
independently selected from H and alkyl; R® is ClI; R* is H; R' and R? are
individually selected from H, bénzotriazol—l-yloxy, C", ‘to G, alkyl or halo;
and R* represents 1-N-methylpiperazinyl, 1-piperazinyl or a heterocycloalkyl of

the formula - \
/

15.  The compound of Claim 14 wherein both R* and R* are H, or both
R* and R? are methyl; and R! and R? are individually selected from H, Br, Cl,
methyl or benzotriazol-1-yloxy. '

16. A compound selected from a compound of the formula:

[

AR R L Thi is th repacement shee
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represented by the dotted line, to carbon atom 11;

the dotted |ine between carbon atons 5 and 6 represents an optional double
bond, such that when a double bond is present, A and B i ndependently
represent -NO2, -R10, halo, -OR11, -OCO2R11l or

-OC(O R10, and when no double bond is _q4 present between
carbon atons 5 and 6, A,and B each |ndependently { epresent H2,

-(OR11) 2, H and hal o, aft kyl and H, (aI kyI »and - OC(O) R10, H

and R! =0, Rryl an®H, O R8H2) p- O
wherein pis 2, 3 o?\ﬂ\ % ' e\\ pAnts RA0, R42
R44, or R54, as dng : ) > 40 represents

H aryl, alkyl, Byclﬁ)@
represents [err]
previously defined andsa.{sN r' NRlO wher ej
is as defined above; B I?e , al keg

g, %I (83 ps bei ng
optional ly substitut GRF ﬁhﬁi 3 groups seRBcTsy | a? Paali
aryl, -127- R10

- CON( R10) 2,
0?12 -SR12,
_N(R10)2, - N( R10) CO2R11, %L?Rw-NOZ or D, whera% "and RI1 are as
defi ned above and R12 re m's R10, -(CH2)nORL1O ) gCO2R10 wherein
R10 is as previously defi mis 1 to 4 and q is h‘ said al kenyl and

al kynyl R40 groups not cont alnﬁ5ng OH, -SH or -N( RlO)ZR?Fi a carbon
contai-ning a double or triple bond respectively; or R40 repregents
phenyl substituted with a group sel ecﬁ-qd f r.abh - SO2NH2,

’

or a pharmaceutically acceptable salt thereof, wherein a, b, ¢, d, R5, RS, R, RS,
A, B and Z are as defined in Claim 1;

each R! and each R? is independently selected from H, halo, -CF;, -OR",
-CORY, -SRY, -S(O)R!! (wherein tis O, 1 or 2), -SCN, -NR9),, -NRR!!, -NO,,
-OC(O)RY®, -CO,RY®, -OCO,RY, -CN, -NHC(O)R®, -NHSO,R", -CONHRY,
-CONHCH,CH,0H, -NR°COOR", -SR!UC(O)OR",

O .
)L OCHg
N
H o
-SR!N(R™), (wherein each R™ is independently selected from H and -C(O)OR™),
benzotriazol-1-yloxy, tetrazol-5-ylthio, or substituted tetrazol-5-ylthio, alkynyl,

alkenyl or alkyl, said alkyl or alkenyl group optlonally being substituted with halo,
-OR" or -CO,R';

Tms is the replacemsnt sheet
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- NHSQ2CH3, - SO2NHCH3, -SO2CH3, -SOCH3, -SCH3, or -NHSQ2CF3, preferably,

said group is located in the para position of the phenyl
represents a group selected from/[err]

ring;

or
wher ei n

R40

R20," R21 and R46 are each independently selected fromthe group consisting

of :

(1)

H, (2) -(CH)@SC(O) CH3 wherein g is 1 to 3;

(3) -(CH2) gOS2CH3 wherein g is 1 to 3; (4) - -0OH

R3 and R are the same or different and each independently represents H,
any of the substituents of R' and R?, or R® and R* taken together represent a
saturated or unsaturated C,-C, fused ring to the benzene ring;

R” represents heteroaryl, N-methylpiperidinyl or aryl; and

R* represents H or alkyl; and

with the proviso that:

(1) when R? is selected from heteroaryl or aryl then: (a) at least one of
said R!, R?, R® and R* groups is selected from -SCN, -NRR", -NHC(O)R",
-NHSO,RY, -CONHR", -CONHCH,CH,0H, or

O

I oo
)

H o ;or

(b) the double bond between carbon atoms 5 and 6 is present and at least one of
A and B represents -NO,; and _

(2) when R% is N-methylpiperidinyl selected from 3-N-methylpiperidinyl
or '4-N—methylpiperidinyl then R! and R? are not H, halo, -CF;, benzotriazol-1-
yloxy or lower alkyl when: (a) R® and R* are selected from H and halo; and (b)
the double bond between carbon atoms 5 and 6 is present and A and B are selected
from H, lower alkyl or lower alkoxy, or the double bond between carbon atoms
5 and 6 is absent and A and B are selected from H,, (-H and -OH) or =0O; and (c)
R’, RS, R7, and R® are H; and (d) Z is O.The following terms are used as defined
below otherwise indicated:

(1) said substituted tetrazol-5-ylthio is alkyl substituted tetrazol-5-ylthio;

(2) said alkynyl is C, to C,, alkynyl;

(3) said alkenyl C; to C,, alkenyl;

(4) said alkyl is C, to C,, alkyl; and

(5) said aryl is Cq to Cys aryl

17. A compound selected from

N ) O U Date: 2 4 SEP 1998
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-128- (5) -CS(CH2) W(substituted phenyl)

wherein wis 1 to 3 and the : ' substitutents on said
substituted phenyl group are the same substitutents as

descri bed bel ow for said substituted phenyl (6)
- NH2; ' (7) (8)

-NHC( O OR22 wherein R22 is an al kyl gﬁbup haV|ng froml to 5 carbon
atons, or R22 represents phenyl substituted with 1 to 3 al kyl groups;

(9) aIkyI (10) (CH2)kphenyI wherein k is 1 to
6; (1 1) phenyl; : '
(12) substiftuted phenyl wherein the substltuents are selected fromthe
group consi sting of: halo, NC2, -OH, -OCH3, -NH2,

-NHR22, -N(R22)2, alkyl, phenyl (wherein t is

froml to 3), and_- O CA echhenyI a (wherein
t isfromlto 3);

(14) substituted naph‘ v t he substlt defined for
substituted phenyl aboveN k§) bri dged

pol ycyclic hydrocarbons ha '~- from5 to 10 carbon a

(16) cycl oal kyl haV|ng from5]to 7 carbon at ons;

(17) heteroaryl; -0 (18) q |

(19) substltuted pyrldyl ed pyri.dyl N oxie erepn the

ﬂthylpyrldyl no ol J i m dazol yl,

91), <S(OtRll, & ang of ‘the |,
' above for sajegegubstituted phenyl ,
by

Substituents are- selecteo r RS
| - pi peridinyl, 1-(4-met hylcbl perazi
substituents glven

replacenent & cl

(20)

(5.205)

~CHs

This is the replacemsnt sheet
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- 129- (23) -NHCO(O) - (CH2) k- phenyl or -NH(O) - (CH2) k

substi tued phenyl, wherein said k is as defined above;

(24) piperidine Ring V: o [err] wherei n R50
represents H, alkyl, -al kyl carbonyl, al kyl oxycarbonyl, hal oal kyl, or

-C(O NH(R10) wherein R10 is H or alkyl 143 (25) -NHC(O CH2C6H5
or -NHC(O) CH2- substit ut ed- C6H5; - - (26) - NHC( O OC6Hb;

(27) (28) (29) [err]

(30) -OC(O) -heteroaryl, for exanple [err]

(31) -OCalkyl (e.g., -OCH3); and ' (32) -CF3;

(33) -CN ' , ' group of the fornula [err]

(5.210)

)\/Kj‘\I
o N

I T tho remtacementefest
* ¢ L M s *
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(35) a piperidinyl group of the formula [err]
wherein R85 is H, alkyl, or alkyl substituted by -OH, -SCH3 or -SH and

(36) triazolyl; or - 130-

R20 and R21 taken together forma = O group and the remaining R46 is as
defi ned above; or - - two of R20,4421 and R46 taken together form
pi peridine Ring V [err] wherein R50 is as defined above;
with the proviso that R46, R20 and R21 are sel ected such that the carbon
atom to which they are bound does not contain nore than one

het er oat om R44. represents [err] wherei n R25

represents heteroaryl or aryl: R48 represents

H or al kyl;

et hyl pi per di nyl

H
(5.215) - j (5.216)
A~y ° . _CH,

|
o7 . e 0]

[T VADAIEUID o s e roptacomnt shee
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R54 represents an N-oxide heterocyclic group of the formula (i), (ii),
(i) or (iv): [err] wherein R56, R58, and
R60 are the same or different and each is independently sel ected
fromH halo, -CF3, -OR10, -C(OR10, -SR10, ¥S(O)eRll (wherein e is 1 or
2), -N(R10)2, -NO2, -CCO2R10, OCOZE}% - OCCR10, al kyl, aryl, al kenyl or

al kynyl , whi ch alkyl may B ubstituted with -OR10, -SR10 or

-N(R10) 2 and whi ch al kenyl may be substituted with ORL1 or SR11; or
R54 represents an N-oxide heterocyclic group of the formula (ia), (iia),
(iiiad) or (iva): [err] : (ia)

(iia) . (iiia) (iva) '

Chs4

= and Z
A\ |on vmt(ﬁlﬂ@) R6, R7
QI R54CH with

-131- wherein Y reprg
represents an al k
groups (i), gt -
represents O or
or R8 as defi ned

-'1 N+_O and E repr_

the replacement she
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(1) R, R2, R3 and R4 are independently selected fromH, halo, -CF3, -OR10,
-COR10, -SR10, -S(OtR11, -N(R10)2, -NO2, -0OC(O R10, -CCO2R10, -OCC2R11,
-CN, -NR1OCOOR11, -SR11C(O OR1l1l, -SR11N(R75)2, benzotriazol -1-yl oxy,
tetrazol -5- ylthio, substituted tetrazol-5-ylthio, alkynyl, alkenyl or

al kyl; or Rl and R2 are selected from H&gél_lo, -CF3, -OR10, -COR10, -SR10,
-S(OtRL1, -N(R10)2, -N®2, -0C(O R10, - 0, -OCO2R11, -CN, -NR1OCOOR11,
-SR11C(O OR11, -SR11N (R75)2, benzotriazol-1-yloxy, tetrazol-5-ylthio,
substituted tetrazgly-5-y ' : kenyl or alkyl, and R3 and R4

t aken toget her rep?lgéentA%mgg?%ﬁaﬁ%}ggrfr%satur ated C5-C7 fused ring to the
benzene ring (Ring I'l1); and (2) the dotted line between carbon
atonms 5 and 6 represents an optional double bomthat when a doubl e
bond is present, A and B-independently reprednt -R10, hal 6, -ORI11,

- OCO2R11 or -OC( RlO_n o doubl e bond)i s Aregent between carbon

atons 5 and 6, A ) 2, H and
hal o, di hal o, al kyl § Y- d -OR10, =0
aryl and H, =NOR10 or 2O (g : ' then Ris
selected from N ) wherein at | east -one 4
sel ected from ' ti-tuted pyridyl or

N- oxi de wherein the substt ts are selected frolp neyhyl pyridyl,

nor phol i nyl, imdazolyl, 1N piperidinyl, 1-(4-nethYNpi pgFainyl),

or-S(OtR11; - {2) =-CX .- CN - -(3) triazolyl; ( a
roup ot h& Terr : x

het er ocycl oal kyl ¢ “f.or mul a Ier'r‘_];' S0
- 132- & piperidinyl group-of the fornmulea [err]

I

is | t sheet
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wherein R85 is H, alkyl, or alkyl substituted by -OH,

-SCH3 or -SH or

(b) R44 wherein R25 is N-nethyl piperidinyl. he followng terns are used

as defi ned bel ow unl ess ot herw se i ndi cated

(1) said

substituted tetrazol-5-ylthio is alkyl substituted tetrazol-5-ylthio;

(2) said alkynyl is C2 to Cl2 al kynyl;

C2 to Cl2 al kenyl ; - (4y ¥did al kyl

(5) said aryl is C6 to C15 aryl
(C6-C15) or (C1-C20) alkyl; and

(3) said alkenyl is

is ClL to C20 al kyl;
(6) said aral kyl is
(7) said cycloalkyl is C3

to C20 cycl oal kyl in a preparation of a medicanent for inhibiting

the abnormal growth of cells in a subj ect
2. The use ofH Yaigh,l whereip ais Nand b,- c

and R2 are the same @r 2dj
hal o, - OV
the C-4 position and R2
sane or different and eatWNis’ |
hal o, and R3 is "at the C-8 o]oY.

position; when the doubl e bgnd bptween carbon atons §

in need thereof.

ar e carbon R1
dfron1H
is at

the C9

A and B independently repress al |yl ) en the
doubl e - bond bet ween. oms 5 and 6 i s apsen and B
i ndependent |y represent -H and -OH) ol , R7, and

R8 are H Zis O and R repr@Sen-s'Rl'

from (1) -CN, triazolyl; > t er ocycl oal kyl .9

formul a ' N¢<S
pi peri di nyl group of L\e }

* [ L M H *
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[err] wherein R85 is H, alkyl, or alkyl substituted by -OH or

-SCH3; or (4) substituted pyridyl or substituted pyridyl N oxide
wherein the substituents are selected from met hyl. pyri dyl ,

mor phol i nyl, imidazolyl, 1-piperidinyl, 1-(4-methylpiperazinyl), or
-S(OtR11. 3. The usgig§_C aim2 wherein R0 and R21 are
each i ndependently selected-fromH and alkyl; R3is O; R4 is H Rl
and R2 are individually selected from-H benzotriazol - 1- yl oxy, C,
to C4 alkyl or halo; and R46.represents triazolyl, a '

het er ocycl oal kyl of the fornula - : [err]- , a pi peridinyl.
group of the formil a [err] L 4. The use of -

Cl ai m 3 wherei n Jot h /AL {H, or bot h R20 and R21 are
met hyl ; Rl and ane i selected fromH, Br, O ydrethyl or -
benzotri azol - 1-yl oxy' 5f esents triazolyl, 1-N % pi per azinyl .,
1- pi perazinyl, -a.heterd ycloalkyl of the formula o
g © Br

Cl

A

This is the replacement sheet
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-134- a piperidinyl group of the fornmula [err]

5. The use of Caim1l wherein ais Nand b, ¢, and d are carbon; Rl

and R2 are the sane or different and each is independently selected fromH,
hal o, -CF3, lower alkyl, or benzotriazol-1-yloxy, and Rl
is at the C-4 position and R2 is at the CG3 position; R3
and R4 are the sane or different and"%% th is i ndependent |y

selected fromH or halo, and R3 is at the C-8 position and R4 is at
the C-9 position; when the double bond between carbon atons 5 and 6 is
present, A and B i-ndependently represent H, |ower alkyl or
alkyloxy and when the o-uble a

and 6 is absent, ent |y represep H2, (-H
and -OH) or F®FI~RS are H; %Z resents R44
and the R25 repre , * hyi pi peri di nyl ¥or B pi peri dinyl .
6. The use of & mY whefein R3is A; R4 |sNH RA8 represents are H

»

or nethyl; and Rl and are individually selected

benzotri azol - 1- yl oxy, met hyl , Br -

7. The use of -Cl ai N er t he the ceIIs i NhNgy o unor cells
expressing an acti vat edl\‘as nco ene. 8. ~The
use of Claim7 wherein gZke I nhi bited are panceag ,
cells, lung cancer cel@s, - nyel o1 d 1%tdiseri a tumor cBl s, t hyr oi dsﬁ%?ﬁ‘w ar
t unor ceI |'s, myel odyspl astic tunor ceI epl der mal

carci noma tunor cells, blad - P ceH s.or

N
colon tunors cells. g ] rarm 1
wherein the i nhﬁ}' t '

This is the replacement sheet
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of cells occurs by the inhibition of farnesyl protein transferase.

10. The use of Claim 1l wherein the inhibition is of tunor cells wherein
- 135- the Ras protein is activated as a result of oncogenic nutation in
genes ot her than the Ras gene. 11. The use of Claim1 wherein the
conpound is selected fromJ[err] _150 - 136- [err]

his is the replacement sheet
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-137- [err] -138 - 12. A conpound
sel ected froma conpound of the fornmula: J[err]

-151-

2 4 SEP 1938
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or a pharmaceutically acceptable salt or solvate thereof, wherein all the
substituents are as defined in C aiml. 13. The conmpound of Caim 12
wherein ais Nand b, ¢, and d are carbon; Rl and R2 are the same or
different and each is independently selected from

-139- H, halo; -CF3, lower alkyl, or benzotria#d-1-yloxy, and Rl is at
the G4 position and R2 is at the CG3 position; R3 and R4 are the sane or
different and each is independently selected fromH or halo, and R3 is at
the C-8 position and R4Cils at

—
Wiy

Dase:
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the C-9 position; when the double bond between carbon atons 5 and 6 is
present, A and B independently represent H, |ower alkyl or alkyloxy; and
when t he doubl e bond between carbon atons 5 and 6 is absent, A and B _

i ndependently represent H2, (-H-and -OH) or =0 R5, R6, R7, and R8 are H Z
Is O and R46 is selected fromtri azoly 1- N- et hyl pi per azi nyl ,

1- pi perazinyl or a heterocycl oal kyl lﬁﬁe formul a [err]

14. The conpound of Claim 13 vvherel n R20 and R21 are each independently
selected fromH and alkyl; R3is O; RAis H Rl and R2 are individually
selected fromH, benzotri azol 1-yloxy, Cl to C4 alkyl or halo; and R46
represents 1-N-met hyl pi perazi nyI .1- pi perazi nyl et erocycl oal kyl of
the formul a [err] . 15. The conys sbd@lei n both R20
and R21 are H, or both '

16. A conpound selectg
-140- J[err]

This is the replacement sheet
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or a pharmaceutically acceptable salt thereof, wherein a, b, ¢, d, R5 R,
R7, R8, A, B and Z are as defined in Caim1; each R1 and each R2 is
i ndependently selected fromH, halo, -CF3, -OR10, -COR10, -SR10, -S(0)tR11
(whereint is O 1 or 2), -SCN, -N(R10)2, -NR1OR11l, -N&2, -0OC(O R10,
-CO2R10, -OCO2R1 1, -CN, -NHC(O R10, -NHSO2R10, -CONHR10, - CONHCH2CH2OH,
-NR10COOR11, -SR11C(O OR11, [err] -15RR1IN(R75) 2 (wherein each R75 is
i ndependently selected fromH and -C(O OR11l), benzotriazol - 1-yl oxy,
tetrazol -5-ylthio, or substituted tetrazol-5-ylthio, alkynyl, alkenyl or

al kyl, said alkyl or al kenyl group optionally being substituted with hal o,

This is the replacement sheet
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-OR10 or -CO2R10; -141- R3
and R are the sane or different and each independently represents H, any of
the substituents of RL and R2, or R3 and R4 taken together represent a

saturated or unsaturated C5-C7 fused ring to the benzene ring; R25
represents heteroaryl, N nethylpiperidinyl or aryl; and R48
represents H or al kyl; and with th&Sproviso that: (1) when R25

is selected fromheteroaryl or aryl then: (a) at |east one of said Rl, R2,
R3 and R4 groups is-selected from-SCN, -NRLOR11, -NHC(O R10, -NHSC2R1O0,

- CONHR10, - CONHCH2CH2OH, or [err] (b) the doubl e bond between carbon
atons 5 and 6 is present gad, at Ieast one of A ang epresents -NO2; and
(2) when R25 is N netjay @ &F _ ey Ly per i di nyl or
4- N- et hyl pi peri di ny{ X R2 "are not \H, benzotri azol -

yl oxy or | ower alkyl < and R4 are ' #h H and hal o; and
(b) the doubl e bond bet%een carbon’ 5 and © i
selected fromH, 1ower -ally™Nor | ower alioxy, or pMesdoubl e bond bet ween
carbon atonms 5 and 6 is apsen] and ‘A and B are se|lect¢d fromH2, (-H and

-OH) or =O and (c) R5, . are H and Z j ~%he fol | owi ng
terms are used as defined | Iow oth wi se indicate 1) said
substituted tetrazol - 5y|(t) y " substitute -yIthlo
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(2) said alkynyl is C2 to C12 al kynyl; (3) said alkenyl C2 to C12

al kenyl ; (4) said alkyl is C1 to C20 al kyl; and (5) said aryl
is C6 to Cl15 aryl 17. A conpound sel ected from -142-
[err] . - 143- [err]

' -156-
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- 144- [err] - 145- [err] - 146- 18.
A conpound sel ected from

-157-
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- 149- [err] - 150 [err] -151-
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-155- ferr] -156-  [err] - 157 -

~-161-
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[err] - 158 [err] | _159-  [err]
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19. A pharm aceutical conposition for inhibiting the abnormal growth of
cells conprising an effective anount of a conpound of any of Clains 12, 16
or 18 in conmbination with a pharnaceutically acceptable carrier.

20. The conpound of Claim 12 wherein said substituent on said
substituted pyridyl or substituted pyridyl N oxide are selected from

met hyl pyridyl, nmorpholinyl, inidazolyl-163iperidinyl, or

1- (4- et hyl pi perazinyl).

19. A~-phaﬁiii’;aceutical composition for inhibiting the abnormal growth
of cells comprising an effective amount of a compound of any of Claims 12, 16

or 18 in combination with a pharmaceutically acceptable carrier.

20. The compound of Claim 12 wherein said substituent on said
substituted pyridyl or substituted pyridyl N-oxide are selected from methylpyridyl,
morpholinyl, imidazolyl, 1-piperidinyl, or 1-(4-methylpiperazinyl).
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A method of inhibiting Ras func-
tion and therefore inhibiting the abnormal
growth of cells is disclosed. The method
comprises the administration of a compound
of formula (1.0) to a biological system. In
particular, the method inhibits the abnormal
growth of cells in 2 mammal such as a hu-
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