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I nternational Publication Nunber W92/11034, published July 9, 115()031;%2_.0
di scl oses a nethod of increasing the sensitivity of a tunor to an

anti neopl astic agent, which tunor is resistant to the antineoplastic agent
by the concurrent  adm ni stration of tHe anti neopl astic agent and a
potentiating agent of the fornula: [err] 20 wherein the dotted |ine
represents an optional double bond, X is hydrogen or halo, and Y is .

hydr ogen, substituted car boxyl ate or substituted sul fonyl. For exanple, Y
can be, anpngst others, -COOR wherein Rlerr] is Cl to C6 al kyl or

substi t ut eg) al kyl , phenyl -substituted phenyl, C7 to C12 aral kyl "or
substituted aral kyl or .-2, -3, or -4 piperidyl or 25 N-substituted

pi peridyl. Y can al so. be, anongst others, SOerr]Rerr] wherein Rerr] is
Cl to C6 al kyl, phenyl, substituted phenyl, C7-to Cl2 aral kyl or

ICYCLIC AMIDE _AND UR EF
10 INMIBITION OF G-PROTEIN FUNCTION AND FOR TREATMENT

PROLIFERATIVE DISEASES

BACK ND :
_ International Publication Number WO92/11034, published July 9,
15 1992, discloses a method of increasing the sensitivity of a tumor to an
antineoplastic agent, which tumor is resistant to the antineoplastic agent,
by the concurrent administration of the antineoplastic agent and a
~ potentiating agent of the formula:

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

' hydrogen or halo, and Y'is hydrogen substituted carboxylate or .
substltuted sulfonyl. For example, Y' can be, amongst others, -COOR
wherein R’ is C1to C6 alky! or substituted alkyl, phenyl, substituted
phenyl, C7 to C12 aralkyl or substituted aralky! or -2, -3, or -4 plpendyl or

25 N-substituted piperidyl. Y' can also be, amongst others, 802R wherein R
is C1 to C6-alkyl, phenyl, substituted phenyl, C7 to C12 aralkyl or
substituted aralkyl. Examples of such potentiating agents include 11-(4-
piperidylidene)-5H-benzo[5,6]cyclohepta[1,2-b]pyridines such as -
Loratadine.

Cpein



substituted aral kyl. Exanpl es of such potentiating agents include 11-(4-

pi peri dylidene)-5H benzo[ 5, 6] cycl ohept a[ 1, 2- b] pyri di nes such as Lor at adi ne.
-2- Oncogenes frequently encode protein conmponents of signal transduction
pat hways which lead to stinulation of cell growh and m togenesis. Oncogene
expression in cultured cells leads to celdul ar transformation,
characterized by the ability of cells to growin soft agar- and 5 the

growt h of cells as éaeé @scfrehaéﬂftl éntote 9%1&m0éomabn&hfsl ofrsigadli bi ted by
non-transf or ng t&%’gﬁedd-lci t| on %rg#gl\éesrtexprﬁ ? ﬁ ‘Hﬁal oncogenes
is frequently PB(P ‘f"ﬁy% r o CEN8r)
potential, themjiogenesisr m'icdgeaeﬁaqaresmopriwbelture@eeusjadelsgo cbliulaesyl ation
O e S5t el gt dhaadat 120 By GRIRD B SISO in B BBePend's: . |
transferas®, thegrowth of cells aeaensegg@slaeldnggha@pnmwwbl&@e tﬁxblbléd BYinors
in which Ras cféH-fraRsfotthedells. Mutation and/or overexpression of certain

oncogenes is frequently associated with human cancer.

_ To acquire transforming potential, the precursor of the Ras -
~ oncoprotein must undergo farnesylation of the cysteine residue located in
10 a carboxyl-terminal tetrapeptide. Inhibitors of the enzyme that catalyzes

this modification, farnesyl protein transferase, have therefore been

5uggested 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

15 pancreatic carcinomas (Kohl et al., Science, Vol. 260, 1834 to 1837,
1993).
" In view of the current interest in inhibitors of farnesyl protein
transferase, a welcome contribution to the art would be compounds useful
for the inhibition of farnesyl protein transferase. Such a contribution is
20 provided by this invention. | |

SUMMARY OF THE INVENTION
Inhibition of farnesyl protein transferase by tricyclic compounds of
this invention has not been reported previously. Thus, this invention
25 provides a method for inhibiting farnesyl! protein transferase using tricyclic
compounds of this invention which: (i) potently inhibit farnesyl protein
transferase, but not geranylgerany! protein transferase I, in vitro; (ii) block
the phenotypic change induced by a form of transforming Ras which is a
farnesyl acceptor but not by a form of transforming Ras engineered to be a
30 geranylgeranyl acceptor; (iii) block intracellular processing of Ras which is
a farnesyl acceptor but not of Ras engineered to be a geranyigeranyl
acceptor; and (iv) block abnormal cell growth in culture induced by
transforming Ras. Several compounds of this invention have been
demonstrated to have anti-tumor activity in animal models.

- 35 This invention provides a method for inhibiting the abnormal growth
of cells, including transformed cells, by administering an effective amount
of a compound of this invention. Abnormal growth of celis refers to cell
growth independent of normal regulatory mechanisms (e.g., loss of



transformation. Mitated, ‘oncogenic 'forms_ of ras are frequently found in
many human cancers, nost notably in nore than 50% of colon and 15 -
pancreatic carcinonmas (Kohl et al., Science, Vol. 260, 1834 to 1837, 1993) .
In view of the current interest in inhibitors of farnesyl protein
transferase, a welconme contribution to tlae art woul d be conpounds useful
for the inhibition of farnesyl protein transferase. Such a contribution is
20 provided luonigh InHiBiBA].| his iRbRABE IS BodbimdIN6MH B} (1] fumbr et of
farnesyl protern transterasSe % tricyclic conpou d? of this invention has
not been repodiUsOS) EXPESSING arTAGHVatRdiRAS PREAUENSH gumar SRllg 4R which, hoq
Iﬁlr S' nhi bi E! nghé\hﬂdbﬁéwleiﬁﬁs)htéﬁ\fg[téﬂ %_@Séh ;ﬁs@?@fmbbgeﬁibimmtibn imamod}erds of
‘invention i ch: pten i.NNi b argn I . 1 r.ase,
but not ger anF@%Er ane é})*’&ﬁlﬁ"rﬂ‘* éﬂ'ﬁ@?’ggee'{s,di ﬁﬁéé P'%(B'%r?t'?? H&‘ﬁ%%?gt'ﬁe
phenot ypi c5chawhjeh iabermaati Rag activation ocursansf ormi ng Ras which is a farnesyl.

acceptor but not b ) ﬁ:&gg 30
ger anyl ger anyl acc&%bgﬁw€Pfé@rﬁiﬂ%%e ltJI ar gﬁéﬁ?%@gf&y&s whi ch
i s a farnesyl RerawadO:but not of Ras engineered to be a geranyl geranyl
acceptor; and (iv) block abnornmal gell grgwth in culture induced by

\ )

\J

(1.0)

or a pharmaceutically acceptable salt or solvate thereof, wherein:

10 one of a, 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 CR1 or CR2; or

each of a, b, ¢, and d are independently selected from CR? or CR2;
“each R1 and each R2 is independently selected from H, halo, -CF3,

15 -OR10 (e.g., -OCHg), -COR10, -SR10 (e.g., -SCH3 and -SCH2CgHs),
-S(O}R11 (wherein t is 0, 1 or 2, e.g., -SOCHgz and -SO2CHgz), -N(R10),,
-NO,, -OC(O)R19, -COzR10, -OCOR11, -CN, -NR1OCOORT11,
-SR11C(O)OR1! (e.g., -SCH2C02CHg), -SR1IN(R75), wherein each R75
is independently selected from H and -C(O)OR11 (e.g.,

20 -S(CH2)2NHC(0O)O-t-butyl and -S(CH2)2NH2), benzotriazol-1-yloxy,

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

25 R3 and R4 are the same or different and each independently
represents H, any of the substituents of R! and R2, or R® and R4 taken



transforming Ras. Several conpounds of this invention have been
o0 have anti-tunor activity in aninmal nobdels. 35 . Thi s

denonstrated t

invention provides a method for inhibiting the abnor mal
i ncl uding transfornmed cells,

growt h of cells,
by adm nistering an effective anobunt of a

compound of this invention. Abnornmal grawh of cells refers to cell growth
normal regul atory nechanisns (e.g., |oss of -3- contact

I ndependent of

i nhi bi tion). Ttbgémemépvéeénweaﬁhasydw u:%amfdleefc

expressing an
protein is act

neogene; (2) tunor cﬁ I's in whicCh

act i vat e
é F\;gs P+ of eoncogenic nutation in anot her gene

benzang

cl,)fuéewagqelthé (t umor s) .

and

(3) benign and mal |I§$|,emi R%and RSfearhtindependerityr represents $£a6E3, +COR10whi ch

Topreaentod. biﬁkﬂv&tﬂl@’" Ak W%AV%@?P@%&‘*F%@Q%@ hoce are

sol vat e t h& ecSREh=S@)R

oon . -N(R19)2, -NO2, -COR10
-OCO2R11, -CO2R10, OPO3R10 or one of R5, RS, R7 and Fl8 can be taken
in combination with R40 as defined below to represent -(CH2)- wherein r

" is 1 to 4 which can be substituted with lower alkyl, lower alkoxy, -CF3 or

10

15

aryl, or RS is combined with R to represent =O or =S and/or R7 is
combined with R8 to represent =0 or =S;
R10 represents H, alkyl, aryl, or aralkyl (e.g., benzyl);
R11 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 € represents an

'optlonal double bond, such that when a double bond is present, A and B

20

25

independently represent -R*9, halo, -OR11, -OCO2R11 or -OC(O)R19, and
when no double bond is present between carbon atoms 5 and 6, A and B

each independently represent Ha, -(OR11); H and halo, dihalo, alkyl and _

H, (alkyl)2, -H and -OC(O)R19, H and -OR19, =0, aryl and H, =NOR10 or
-0-(CHg)p-O- wherein p is 2, 3 or 4;

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

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

R4 R*
N
Z Z N
R® or g3
N . N

wherein R3 and R4 are as previously defined and W is O, S or NR10

-wherein R10 js as defined above; said R40 cycloalkyl, alkenyl and alkyny!

30

groups being optionally substituted with from 1-3 groups selected from
halo, -CON(R19)p, aryl, -CO2R19, -OR12, -SR12, -N(R19),,
-N(R19)CO2R11, -COR12, -NO2 or D, wherein -D, R0 and R11 are as
defined above and R12 represents R10, -(CH2)mOR10 or -(CH2)qCO2R10



10 one of a, b, ¢ and d represents N or NR err] wherein Rerr] is
Jgerr], -CHerr] or -(CHerr])[err]COerr]H wherein nis 1 to 3, and the
remaining a, b, ¢ and d groups represent CRL or CR2; or each of a, b, c,
and d are independently selected fromCRerr] or CRerr]; -each Rerr] and
each Rlerr] is independently selected fred@+, halo, -CFlerr], 15 -OR[err]
(e.g., -CCHerr]), CO%[err], -SRerr] (e.g., -SCH err] and :
- SCH [er r] ]C[ er & }A*[eeen] 511 isHsPrievioushf defifed, whés 2ito 4 and qds Oltoofgéa,ic)i %t g., .
-SCCH err] an 0 - ORerr
oo bert]  and aieyp ahd b R0 grbl L & sét%{%PNqﬁwér

. -SR{ err] ¢{ O ORFNRTO) @nga cattz;uf@mta]mm ubie or trigle basid wSPRSiVAlE01 ) [er r]

wher ei n each R[err] R49 bﬁfgﬁ%@ Msﬁfiﬁéﬂ'vﬁ% rr]j
i b O St o B S8 1

(e.g., alkyl sdﬂblSOgEl‘esl pretera!a l Saldl gl’ouE is llnlsdateé u? }(heI para (pd) p?skltllon of
enyl or alky sal d al Kyl or

1-nethyl-tetra t ynyl ,

al kenyl group ?%P l'mggé"ng substltut ed with halo, -OR err] or
-CJerr]Rerr]; 25 repraqeatsqa gradp Belected from t he sane or different and
each |ndependently I sents H, any of the substituents of Rerr] and
Rlerr], or R[err] and rr]

s S \OOZ. N

10
OH
H
\/\(j A N /OH \N N
N u-Ph CHg
X
' N""N—CH, o_ ]
o 3 CH, ,N.O

wherein R20, R21 and R46 are each independently selected from the
group consisting of: |
20 (1) H -
' () -(CH2)qSC(O)CHs wherein g is 1 to 3 (e.g., -CH28C(O)CH3 );
(8)  -(CH2)qOSO2CH3 wherein qis 1 to 3 (e.g., -CH20S02CH3 );
(4) -OH; - . :
- (56) -CS(CH2)w(substituted phenyl) wherein w is 1 to 3 and the
25 substitutents on said substituted phenyl group are the same substitutents



-4- together represent a saturated or unsaturated Clerr]-Clerr] fused ring
to the benzene ring (Rng I11); Rerr], Rerr], Rerr] and R err] each :
i ndependently represents H, -CFerr], -CORerr], alkyl or aryl, .said al kyl
or aryl optionally being substituted with -OR[err], 5 -SRerr],
-S(O[err]Rerr], -NRerr]COOR[err], -N(Rlerr])[err], -NdJerr], -CORerr],
-OCOR[err], -OCerr]Rerr], -CJerr]Rert], OPqerr]Rerr] or one of
Rlerr], Rerr] err d rr]l.gcan be tagken in, combjnatign with R40 as
defined bel ow ?%%éﬁﬁ‘@ﬁ?bﬁ(éﬁf%ldpﬁﬂﬁ?@tﬁarp?\@yq(qg' Ab%@ﬁz “4an be
substituted wmethoxypheayRy!, | ower al koxy, -CF[err] or aryl, or Rerr] is
conbi ned with R[e[@ towﬁresent =0 or =S and/or R7 |s 10 conbl ned with

-Rerr] to represe(z) BZe( err]mfr?asrg;s H, al k aryI or aral kyl
(e.g., benzyl); R(&r] N erain S or camoay NleGH or C,
whi ch C Mg CopRY f %gﬁﬁw(@jogg?ﬁéﬁ#ond (represented by the dotted
line) to carbon atom 11 ()

dlin etvvee car a1ooms 5

and 6 represents 48) optN‘Kg(O)Qﬁﬁ?l‘é' heip R igan gm ving fﬂrﬂ hd is
present, A ands Bartsieatomie(s.4.y R28 s PBaty thd§[fermhg NHBOC whersin BOC

-0 err]Rer rita?tds f%g)-b tyﬁxl(car%oﬁyl--t e., BOC represents -C(O)OC(CHzs)g), or
R22 represents phenyl substituted with 1 to 3 alkyl groups (e.g., 4-
10 methylphenyl); '
(9) alkyl {(e.g., ethyl);
(10)  -(CH2)xphenyl wherein Kk i is 1to 6, usualty 1to 4 and
preferably1 (e.g., benzyl);
(11)  phenyl;

15 (12) = substituted phenyi (i.e., phenyl substituted with from 1 to 3
substituents, preferably one) wherein the substituents are selected from
the group consisting of: halo (e.g., Br, Cl, or I, with Br being preferred);
NOg2; -OH; -OCHgs; -NH2; -NHR22; -N(R22),; alkyl (e.g., alkyl having from 1
to 3 carbons with methyl being preferred); -O(CHa)tphenyl (wherein t is

20 from 1 to 3 with 1 being preferred); and -O(CHa)tsubstituted 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-
nitrophenyl, m-hydroxy-phenyl, o-hydroxyphenyl, methoxyphenyl, p-
methylphenyl, m-methyl-phenyl, and -OCH2CgHs;

25 (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 (e.g., adamantyl and norbornyl);

30 (16)  cycloalkyl having from 5 to 7 carbon atoms (e.g., cyclopentyl,
and cyclohexyl);

(17)  heteroaryl (e.g., pyridyl, and pyridyl N-oxnde).
(18)  hydroxyalky! (e.g., -(CH2)vOH wherein v is 1 to 3, such as, for
example, -CH20H); -

35 (19)  substituted pyridyl or substituted pyridyl N-oxide whereln the
substituents are selected from 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;



when no doubl e bond is present between carbon atons 5 and 6, A and B each

i ndependently represent Herr], -(ORlerr])[err]; H and halo, dihalo, -alkyl
and 20 H, (alkyl)[err], -Hand -OC(ORerr], Hand -OR[err], =0, aryl and
H =NORerr] or -O(CHerr])[err]-O wherein p.is 2, 3 or 4, Rrepresents
Rlerr], Rerr], Rerr], or R54, as defrneg bel ow, R[err] represents H,
aryl, alkyl, cycloal kyl, al kenyl, al kynyT or -D wherein -D represents [err]
wherein R err] agggﬁ[err] are as SVI ously dekgg?d and Wis O S or

NR[ err] wherein Is as defined ove; said cycl oal kyl, al kenyl and
al kynyl groups bei®g optionally s@stltut ed wrth from 1- 3 groups sel ected

fromhalo, -CON(R &kr])[arr], aryl CCIerr]R[ err], -SRerr],
-N(Rerr])[err], 3@ -N : ])CCIe er qurr] or D,
wherein -D, R errN r] aceyas { 14 abde d R12 represents
Rlerr], -(CHerr]) FTINEFErr] or M (CR )[e/r] Hlerr] -5-
Wnerein R err] isO prevrouslyé& \ne, mis 1-t 4andqrsOto4 said

(23) -NHC(O) (CHa)i-pheny! or -NH(O) (CHz)k-substltued phenyl,
wherein said k is as defined above (i.e., 1-6, usually 1-4 and preferably

5 1) .

' _(24) piperidine Ring V:

XD

wherein RS0 represents H, alkyl (e.g., methyl), alkylcarbony! (e.g.,
CH3C(0)-), alkyloxycarbony! (e.g., -C(0)O-t-C4Hg, -C(O)OC2Hs, and
10 -C(O)OCHg), haloalkyl (e.g., trifluromethyl), or --C(O)NH(R19) wherein -
- R10is H or alkyl; Ring V includes

examples of Ring V mclude
o CH3

hehes O U
\Q,Tovcﬂs \er,

CH,
e and CH,

(25) -NHC(O)CH2CgHs or -NHC(O)CH2-substituted-CgHs, for
example -NHC(O)CHz-p-hydroxyphenyl, -NHC(O)CHz-m-hydroxyphenyl,
- and -NHC(O)CHz-o-hydroxyphenyl;
20 (26) -NHC(O)OCgHs;



al kenyl and al kynyl R40 groups not containing -OH, -SHor -N(Rerr])[err]
on a carbon containing a double or triple bond respectively; or R err]
represents phenyl substituted with a group selected fromb5

-Sgerr]NHerr], -NHSOerr]CH err], -SOerr]NHCH err], -SOerr]CHerr],
-SOCH err], -SCHerr], or -NHSO err] CF[ergd., preferably, said group is

| ocated in the para (p-) position of the phenyl ring; or R err] represents
a group selectedggyom [err] @8)15 wherqpg) Rlerr], Rerr] and Rerr] are
"each independently selected fromthe grciup consisting of: 20 : (1) H;
(2) -(CHerr])[err]SC(OCH err] whereiln.gis 1 to 3 (e.g.,
-CHerr]SC(OC 3 »éﬂ)&&ﬂﬁQﬂﬂCWmﬂ wherein gis 1 to
3 (e.g., -CH errNOSO

3 > (4) J-OH (5)
-CS(CH err])[err] }se plnyl ) inwis 1to 3 and the 25
substitutents on/A ' X\ pheflyl gfoup are the sane substitutents
Z
| (30) -OC(O)-heteroaryl, for example

_——o-ﬁ-<:i;N.

O

5 (31)  -O-alkyl (e.g., -OCHg); and
(32) -CFg;or :
'R20 and R21 taken together form a =O group and the remaining
R46 js as defined above; or
- Two of R20, R21 and R46 taken together form piperidine Ring V

\<,—\-/-\N- RS0
10 ,
wherein R50 represents H, alkyl (e.g., methyl), alkyicarbonyl (e.g.,
CH3C(0)-), alkyloxycarbonyl (e.g., -C(O)O-t-C4Hg, -C(O)OC2Hs, and
-C(O)OCHg), haloalkyl (e.g., trifluro-methyl), or -C(O)NH(R19) wherein
R10 is H or alkyl; Ring V includes

__C _RSO : _RSO < _RSO
15 . 5

,and
examples of Ring V include: .
O\ ,CHs

o |
CH N
| NN N/u\CHs
. NH .



-6- as described below for said substituted phenyl (e.g., -CGS-CHerr]-4-
nmet hoxyphenyl); (6) -NH2; (7) -NHCBZ (wherein CBZ stands for

car bonyl benzyl oxy--i.e., 5 CBZ represents -C(OCCH err]Cerr]Herr]);
-NHC(O OR[err] wherein Rerr] is an alkyl group having from1l to 5 carbon

atons (e.g.,

tert-butyl oxycarbonyl--i.e., BOC represen

R22 is t-butyl thus formng_ ?NHBOC wherei n BOC stands for
s -C(OOC(CH3)3).,, or R22

represents phenyl substituted with 1 to 3 alkyl groups (e.g., 4- 10

met hyl phenyl ) ;

1 to 6, usual

(12) substituted phenyl
substituents,:

10

15

20

(8)

(9) | (e.g., ethyl); (1 2) kphenyl wherein k is
ly 1 to preferably 1 (e.g., ); (1 1) phenyl; 15
i.e., phenyl substitliytedndthd r? fy.to. 3
prefera rmd}ﬂhe substi ent re etted from
CHj3
o CH;

and
with the proviso that R46, R20, and R21 are selected such that the
‘carbon atom to which they are bound does not contain more than one
heteroatom (i.e., R46, R20, and R2! are selected such that the carbon
atom to which they are bound contains 0 or 1 heteroatom);
R44 represents

wherein R25 represents heteroaryl (e.g., pyridyl or pyridyl N-oxide) or aryl
(e.g., phenyl and substituted phenyl) and R48 represents H or alkyl (e.g.,

methyl);

R54 represents an N-oxide heterocychc group of the formula (i), (ii),
(iii) or (iv): :

RS6 RSé O R56 O RS6
r\%No o \j _a Nj r\
Y T TN o T U
/ N\ o0 R_,{ \ R-"{ NN RSB/ ’\
0] (1) (iii) ()

wherein R56, R58, and R60 are the same or different and each is
independently selected from H, halo, -CF3, -OR19, -C(O)R10, -SR10,
-S(0)eR11 (wherein e is 1 or 2), -N(R10), -NO2, -CO2R10, -OCOR1",
-OCOR10, alkyl, aryl, alkenyl or alkynyl, which alkyl may be substituted
with -OR10, -SR10 or -N(R10)2 and which alkenyl may be substituted with
OR'1 or SR1t; or

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



t he group consisting of: halo (e.g., Br, d, or I, wth Br being
preferred); NdJerr]; -OH -OCHerr]; -NHerr]; -NHR22; -N(R22)2; alkyl
(e.qg., alkyl having from1l to 3 carbons with nethyl being preferred);
-Q(CH err])tphenyt (whereint is 20 from1l1l to 3 with 1 being preferred);
and - Q(CH2)tsubstituted phenyl (wherein.tygs from1l to 3 with 1 being
preferred); exanples of substituted phenyls include, but are not limted
to, p-bronmophenyl, mnitrophenyl, o- nitrophenyy m hydr oxy- phenyl,

~0- hydr oxyphenyl , net homyl p- yl phe eH' met hyl -pte W and

-OCH err]C[err] H er Ldst25 (4.3;_ n phthgdq.(14 su tutefl napht hyl,
wherein the substituen‘ks ras day for sl@ ut et pheﬁviove; (15).
bri dged pol ycyclic hydroEarbons haviYig from5 tE 10 carbon atohs (e.g

adamantyl and nor bor nyl {ja) 30 (1@ cycl oakﬁyj having fr(gap to 7
carbon atons (e.g., cyclopentyl, lycl ohexyl) ;" (17) heteroaryl (e.g.,

%rl dyl, and pyhembjn Y\epresbnts N0 and B/ reprayents\N; dre. 9., -(CHerr])[err] OH
e okt 5 ks eI oS M pog Bt ap KiSihae
heterocycllc groups (i), (u) (i), (iv), (ia), (iia), (iiia) or (iva);
5 Z represents O or S such that R can be taken i in combination with
RS, RS, R7 or R8 as defined above, or R represents R40, R42, R44 or R54,
Examples of R20, R21, and R46 for the above formulas include:

PePePe by

, and
Examples of R25 groups include:



substituents are selected fromthe substituents given above for said
substituted phenyl, and said substitutents are bound to a ring carbon by
repl acenent of the hydrogen bound to said carbon; -7- Jerr] (23) :
-NHC(O -(CH err])[err]-phenyl or -NH O -(CH err])[err]-substitued phenyl,
wherein said k is as defined above (i.e., 1-6, usually 1-4 and preferably 5
1); (24) pi peridine Ring V. [err] Wne’riﬂh Rlerr] represents H, alkyl
(e.g., nethyl), alkylcarbonyl (e.g., CHerr]C(O-), alkyloxycarbonyl (e.g.,

-C(OOt-Cerr]Herr]y -¢(O err]Herr], and 10 -C(OyCCH err]) ,
hal oal kyl (e.g., trifjuronethyl), or }-C(ONjg(R err]) erein Rerr] is H
or alkyl; Ring Vi 1theS angZ"\y Z
l | +—pR®
SN N
. ' and

’ 9 ?

wherein Y represents N or NO, R28 is selected from the group consisting
~ of: Cq to C4 alkyl, halo, hydroxy, NO2, amino (-NHg), -NHR39, and
- -N(R30), wherein R30 represents C1 to Cg alkyl.
5 Tricyclic compounds useful in the methods of this invention are
described in: (1) U.S. 5,151,423; (2) U.S. 4,826,853; (3) U.S. 5,089,496;
(4) WO 88/03138 published on May 5, 1988 (PCT/US87/02777); and-(5)
U.S. 5,104,876; the disclosures of each being incorporated herein by
reference thereto. Those compounds within the scope of this invention
10 which are not described.in these documents are described herein.
" This invention also provides novel compounds of Formula 1.0
having the formula:

wherein all substituents are as defined for Formula 1.0
15 This invention further provides novel compounds of Formula 1.0
having the formula:



exanples of Ring Vinclude: [err] 15 [err] (25)

-NHC(O CH err](Jerr]Herr] or -NHC(OCH err]-substituted-Cferr]Herr], for
‘exanpl e -NHC(O) CH[ err] - p- hydr oxyphenyl, -NHC(O) CH err]-m hydroxyphenyl; and
-NHC( O CH[ err] - o- hydr oxyphenyl ; 20 (26) -NHC(O OC[err]H err];

[err] (30) -OC(O-heteroaryl, for exanpl@-[err] 5 (31) -0Oalkyl
(e.g., -CCHerr]); and (32) -CF3; or Rerr] and R err] taken together form
a =O group and the remaining R46 is ap.definegg above; or Two of Rlerr],
Rlerr] and R err] taken toget herR1f or m Pepersdi ne- thgg \%

wherein all substituents are as defined for Form_qla 1.0
Additionally, this invention provides novel compourjds of Formula
1.0 having the formula:

wherein all substituents are as defined for Formula 1.0.

Compounds of Formula 5.2 include compounds wherein the
substituents R20, R21, and R46 are selected such that when one of said
substituents R20, R21, and R46 (e.g., R46) is selected from the group

10  consisting of: (1) H, (2) -OH, (3) -NHz, (4) -NHC(O)OR22, (5) aikyl, (6)
phenyl, (7) heteroaryl, (8) hydroxyalkyl, (9) substituted pyridyl, (10)
substituted phenyl and (11) -O-alkyl, then the remaining two of said
substituents R20, R21 and R46 (e.g., R20 and R21) cannot both be H when:

: (a) R1 and R2 are both H, and (b) the double bond between C-5 and C-6
- 15 is absent, and (c) both A and B are Hy, and (d) R4 is H, and (e) R3is H or
Cl at C-8. Compounds of Formula 5.2 also include compounds wherein

when R46 is a group (1) to (11) defined above then R2% and R21 cannot



[err] 10 wherein Rlerr] represents H, alkyl (e.g., nmethyl), alkylcarbonyl
(e.g., CHerr]C(O-), alkyloxycarbonyl (e.g., -C(OOt-CJerr]JHerr],
-C(Ooerr]Herr], and -C(OOCH err]), haloal kyl (e.g., trifluro-methyl),
or -C(ONH(R[err]) wherein Rerr] is Hor alkyl; Ring Vincludes [err] 15
exanples of Ring Vinclude: [err] [ercthawith the proviso that Rerr],
Rlerr], and R err] are selected such that the carbon atomto which they are

bound does not ' h ittn B (ﬁbeé d?h.f{r , and
Rlerr] are sel e&?g sﬁc trﬁ':tﬁ mﬁ?%rgyg%%?ggt{déh%?% t @g’,’lar 'oFij&d
contains 0 or 1 %PQPBQ?@H%"RH@( PP fughee inglide compounds wherein when

is a group (1) to (11) defined above then R20 and R21 cannot both be H
when R1 and R2 are both H. Compounds of Formula 5.2 also include
5 compounds wherein two of R20, R21 and R46 are not H when R1 and R2
are both H. -
This invention further provides novel compounds of Formula 1.0
having the formula:

10

wherein all the substituents are as defined for Formula 1.0. Preferably
R25 represents heteroaryl.



[err] wherein Rlerr] represents heteroaryl (e.g., pyridyl or pyridyl

N-oxi de) or aryl (e.g., phenyl and substituted phenyl); and R err]

represents Hor alkyl (e.g., 1 0 nethyl); R err] represents an N-oxide

heterocyclic group of the formula (i), (ii), (iii) or (iv): [err] wherein

" Rlerr], Rerr], and Rerr] are the sane qr different and each is 15
independently selected fromH, halo, - érr] -Rerr], -CCORerr],

R SOt A ShdnHIRES Bofighs o s RSB ST S oy
or al kynyl, whby administering\anbeffesiivetarhourtdofitheltricgdicecorhpourii§,er r] or
Gl ?; 3Lt 05 W ok i e,
‘the fornul a (il@particylas, thisi qu;tnq;yplpwigs a methed for inhibiting the growth o
5 tumors expressing an activated Ras oncogene by the administration of an
~ effective amount of the above described compounds. Examples of tumors
which may be inhibited include, but are not limited to, lung cancer (e.g.,
lung adenocarcinoma), pancreatic cancers (e.g., pancreatic carcinoma
such as, for example, exocrine pancreatic carcinoma), colon cancers (e.g.,
10 colorectal carcinomas. such as, for example, colon adenocarcinoma and
" colon adenoma), myeloid leukemias (for example, acute myelogenous
leukemia (AML)), thyroid follicular cancer, myelodysplastic syndrome
(MDS), bladder carcinoma and epidermal carcinoma.
It is believed that this invention also provides a method for
15 inhibiting proliferative diseases, both benign and malignant, wherein Ras
- proteins are aberrantly activated as a result of oncogenic mutation in other
genes--i.e., the Ras gene itself is not activated by mutation to an
oncogenic form--with said inhibition being accomplished by the
administration of an effective amount of the tricyclic compounds described

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

25 The compounds of this invention inhibit farnesy! protein transferase
and the farnesylation of the oncogene protein Ras. This invention further
provides a method of inhibiting ras farnesyl protein transferase, in
mammals, especially humans, by the administration of an effective
amount of the tricyclic compounds described above. The administration of

30 the compounds of this invention to patients, to inhibit farnesyl 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

35 inhibition of G-protein function, such as ras p21, by blocking G-protein
isoprenylation, thus making them useful in the treatment of proliferative
diseases such as tumor growth and cancer. Without wishing to be bound
by theory, it is believed that these compounds inhibit ras farnesy! protein



[err] wherein Y represents N+-O and E represents N, or Rerr] represents
an al kyl group substituted with one of said N oxide heterocyclic groups
(i), (ii), (iii), (iv), (ia), (iia), (iiia) or (iva); 5 Z represents
O or S such that R can be taken in conbination with Rerr], Rerr], R[err]
or Rerr] as defined above, or Rrepresents Rerr], Rerr], Rerr] or
Rlerr]. Exanples of Rerr], Rerr], and-RPerr] for the above formul as
include: [err] Exanples of Rlerr] groups include: wherein Y represents N
or NO, R err] transfarase; and thumshow anptiprgliferative activity egaingf e85 ] to (err]

al kyl', hal o, RHstrhed\EBils,am no (-NH2), -NHR30, and -N(Rlerr])[err]

V\/nerel n Rlerr] represent T I
conpounds usef ul i 'ﬁén‘f?é‘l‘%ﬂﬂ;%m?‘%%s ?ereﬁ?g%fPfe{-?fedH@EErq rﬁtc T (1)
bl i ohed pn_neDeduted o “88537%2?%%”“°”3”?§9 daing oo g 021
ubl i she n an t

di scl osures o] oi'é‘@‘e'%legﬁn% rat ed her ei n by ) - ©

wherein R1, R2, R3, R4, A, B, a, b, d, and the dotted lines are as defined for
Formula 1.0; and R®5 represents H or -OR®6 wherein RS6 represents alkyl
(e.g., C1 to C4 alkyl, preferably ethyl); with one molar equivalent of a
10 nitrating reagent, said nitrating reagent being preformed (i.e., prepared
first) by mixing, at cold temperature (e.g., at 0°C) equimolar amounts of
tetrabutyl ammonium nitrate with trifluoroacetic anhydnde the reaction of
the nitrating reagent with the compound of Formula 1.0g taking place in a
. suitable aprotic solvent (e.g., methylene chloride, chloroform, toluene or
15 tetrahydrofuran); s_aid reaction with said nitrating reagent being conducted
at a temperature and for a period of time sufficient to allow the reaction to
proceed at a reasonable rate to produce the desired final 3-nitro
compound of Formula 1.0h (described below)--i.e., the reaction of the
compound of Formula 1.0g with said nitrating reagent is conducted at an
20 ' intial temperature of 0°C, and said reaction temperature is thereafter
allowed to rise to about 25°C during the reaction time period. The
reaction usually proceeds overnight to completion, i.e., the reaction
usually proceeds for about 16 hours. The reaction can be conducted
within a temperature of 0°C to about 25°C during a time period of about
25 10 to about 24 hours. Preferably the reaction is initially conducted at 0°C



reference thereto. Those conpounds within the scope of this invention.10
whi ch are not described in these docunents are described herein. This
i nvention al so provi des novel conpounds of Formula 1.0 having the formula:

[err] wherein all substituents are as defined for Formula 1.0 15 Thi s
i nvention further provides novel conpoungé of Fornmula 1.0 having the
formula: - 12 - [err] wherein all substituents are as defined for
Formula 1.0 Additjionally, this invenijon provide V. conpounds of

Forml a 170 nandhetamnbsatils & aftwad tvaRhin 25 The FORBIA = are as
defined for Feroglcesltle 3-nitro compound: '
' A B

The gompound of Formula 1.0h can then be converted to other 3-

5 substituted products by methods well known to those skilled in the art. For
example, the 3-nitro compounds can be converted to 3-amino, 3-halo, 3-
cyano, 3-alkyl, 3-aryl, 3-thio, 3-arylalkyl, 3-hydroxyl, and 3-OR67 wherein
R67 is alkyl or aryl. The 3-substituted compounds can then be converted
to final products (wherein R85 is R42 or R44) by the procedures described

10 herein. : :
This invention also provides a process for producing 3-nitro
compounds of the formula: '

by producing a compound of Formula 1.0h from 1.0g as described above;
15 and then hydrolyzing the compound of Formula 1.0h by dissolving the



Compounds of Fornula 5.2 include conmpounds wherein the substituents Rerr],
Rlerr], and Rlerr] are selected such that when one of said substituents
Rlerr], Rlerr], and Rlerr] (e.g., Rerr]) is selected fromthe group 10
consisting of: (1) H (2) -OH (3) -NH2, (4) -NHC(O ORerr], (5) alkyl, (6)
phenyl, (7) heteroaryl, (8) hydroxyal kyl, (9) substituted pyridyl, (10)
substituted phenyl and (11 ) -Oalkyl, tAdit t he renai ni ng two of said
substituents R20, R21 apd R46 (e.ﬁ.,, R20 and R21) canpnot bot hﬁae H, when:
(a) Rerr] anccadpeynd af Bowspyia 1.0h ima susficieptbameypt ef sencemtedacid 5 and
?—. ;3 é? IS] abseﬁtg., 'a%dcémbaébgm&brauqte?u%r@lﬂghererc%d).. gng Kelsﬁtida_welr] is H and
e err] is or. at C- 8. oupds of.. For a 5. S0.. N e .
conmpounds V\herrésHﬁ%Héﬂ"‘iifrgrtP]a ﬁeg?&ereﬁgﬁﬁu i‘ﬁleqtgg(rfﬂovﬁe&\yﬁé%lyﬁ o'\ll)‘% t hen
Rlerr] and R e:G(D)B&Msubstituent] for exainiplbchéating:ta refiusrarjto anténMpenatgreanfe bot h
H, and botlx A : Al t her

I ncl ude 'co%pou%htﬁmogfgf n&%gﬁhﬁl@@]&%@%ﬁg%}ﬁ Qilﬁy% '?rf%a%%‘f'a I ned above
then Rl err] arfexaqpler?8.cannot both be H when Rierr] and Rlerr] are both H.

Conmpounds of For mul phé cémpbfd iof Forftla 1.0i can then be converted to other 3-
substituted compounds as discussed above for the compounds of
Formula 1.0h. The compounds of Formula 1.0i can then be converted to
10 compounds of this invention by the methods described herein.
This invention also provides a process for produéing compounds of
the formula: ’

by reacting one molar equivalent a compound of formula:
' ' A .B

15
with one molar equivalent of a nitrating reagent, said nitrating reagent

being preformed (i.e., prepared first) by mixing, at cold temperature (e.g.,
at 0°C) equimolar amounts of tetrabutyl ammonium nitrate with ._
trifluoroacetic anhydride; the reaction of the nitrating reagent with the

20 compound of Formula 1.0k taking place in a suitable aprotic solvent (e.g.,
methylene chloride, chloroform, toluene or tetrahydrofuran); said reaction
with said nitrating reagent being conducted at a temperaiure and for a
period of time sufficient to allow the reaction to proceed at a reasonable
rate to produce the desired final 3-nitro compound of Formula 1.0j-i.e.,

25  the reaction of the compound of Formula 1.0k with said nitrating reagent is
conducted at an intial temperature of 0°C, and said reaction temperature



5 conmpounds wherein two of Rerr], Rerr] and Rerr] are not H when R err]
and Rl err] are both H This invention further provides novel conpounds of
Formula 1.0 having the fornula: [err] wherein all the substituents are as
defined for Formula 1.0. Preferably R25 represents heteroaryl. -14 - -
This invention al'so provides a method for inhibiting tumor growth by

adm ni stering an effective anount of the Wrcycl I ¢ conpounds, descri bed

herein, to a marmal a human) in need of such treatnent. In
particul ar, thisthe .a&lﬁweﬂdoures@smaab@maﬁiof@urmmmeoretaucﬂgnﬁme BeHOfh of 5

tunors expressTRg re@ctaﬁ uy@él@obraeée@@eosm@t% éd?@plaﬂén rllest thf fcagtioh an
effective anount C]{Y i eg Yrai? (i &bed rcorﬂ}p ctl % oé tugors whi ch
may be inhi bit BgHa 0‘?98@ $iRr ahqut 16 hours; the rea Pﬂr?ﬁ gepdycte | ung
adenocar ci nomayithinean terperatureeoiotiC tq ebout 2570 durdag atimeperiodrof about
5 10 to about 24 hours. Preferably the reaction is initially conducted at 0°C
and the temperature is allowed to warm up to 25°C. In Formulas 1.0j and
1.0k, R1, R2, R3, R4, A, B, a, b, d, and the dotted lines are as defined for
Formula 1.0
The compounds of Formula 1.0j can be converted to compounds of
10 Formula 1.0h by methods described below. Also, as discussed above for
the compounds of Formula 1.0h, the compounds of Formula 1.0j can be
converted to other 3-substituted compounds wherein the substituents are
those discussed above for Formula 1.0h.
The compounds of Formula 1.0j can be converted to compounds of
15 Formula 1.0m:

wherein R68 is H or -COOR®2 wherein Rais a C1 to C3 alkyl group
(preferably R68 is H). by reducing a compound of Formula 1.0j with a
suitable reducing agent (such as sodium borohydride) in a suitable

20 solvent (such as ethanol or methanol) at a suitable temperature to allow
the reaction to proceed at a reasonable rate {e.g., 0 to about 25°C); _
reacting the resulting product (Formula 1.0j wherein ‘the =O has been
reduced to a -OH) with a chlorinating agent (e.g., thionyl chloride) in an
suitable organic solvent (e.g., benzene, toluene or pyridine) at a suitable

25 temperature to aliow the r_eaction to proceed at a reasonable rate (e.g.,
about -20 to about 20°C, preferably at -15°C, see, for example Preparative
Example 7) to produce a compound of Formula 1.0n:



such as, for exanple, exocrine pancreatic carcinom), colon cancers (e.qg.,
10 .colorectal carcinomas, such as, for exanple, colon adenocarci noma and
col on adenoma), nyel oid | eukem as (for exanple, acute nyel ogenous | eukem a
(AML)), thyroid follicular cancer, mnyel odysplastic syndrome (MDS), bl adder
carcinoma and epidermal carcinoma. It is helieved that this invention also
provides a nethod for 15 inhibiting proliterative diseases, both benign
and malignant, wherein Ras proteins are aberrantly activated as a result of
oncogeni ¢ nutation in other genes--i.eA the, Ras gene itself is not

. . b
activated by nutation to an oérgf,ogem c f\y th said_gnhi bition being
apl RCt i unt of the tricyclic

acconpl i shed by the adm nistr

conpounds descri bed 2Q he t ¢ human) in need of such
treatment. For exanple, the NM p,;1 or der

neur of i bromat osi s, or turmr 4~ ®hi ch s tidte to nutation or
over expressi on of tyrosine klnas '%h? ~“neu, src, abl, Ick, and
fyn), may be inhibited by the tricyclic co -ougf% ?escribed herein. 25

The conpounds of this invention inhibit f&lnes otein transferase and
t he fanesyl ati on, of the onco ne praotein Ras. This invention further

provi des a net & react !“IQI‘?SP ynd of m&%%wﬁhmpmpa sfthe

formula:
I
(Nj
N

l!{ea
5 wherein R68 is as previously' defined, and is preferably H, in a suitable
organic solvent (such as tetrahydrofuran or toluene) containing a suitable
base (such as triethylamine or N-methylmorpholine) at a suitable |
temperature to allow the reactnon to proceed at a reasonable rate {e.g., 25
to about 120°C).

10 Compounds of Formula 1 .Om can be converted to compounds of
this invention by the methods disclosed herein. Also, as discussed above
for the cdmpounds of Formula 1.0h, the compounds of Formula 1.0m can
be converted to other 3-substituted compounds wherein the substituents
are those discussed above for Formula 1.0h.

15 - This invention also provides novel compounds (produced in the
above described processes as intermediates to the compounds of this
invention) having the formulas:




manmal s, especially humans, by the adm nistration of an effective anount of
the tricyclic conmpounds descri bed above. The adm nistration of 30 the
conpounds of this invention to patients, to inhibit farnesyl protein
transferase, is useful in the treatnent of the-cancers descri bed above. The
tricyclic conmpounds useful -in the nmethods of this invention inhibit the
abnormal growth of cells. Wthout wishin@%o be bound by theory, it is

bel i eved that these conpounds may function through the 35 inhibition of

G protein function, such as ras p21, b bl ockBng G protein isoprenylation,

t hus maki ng them useful in the _treatnmem. of,roliferatgve di seases such as
tunmor grow h and cancer. Wth wi shi ng*¥oge bound,BY theory, it is

bel i eved that these conpou&dﬁ i NN ~ rotein -~ -15-
transferase, and thus show &nt iIf | VIM}y agai nst ras

transforned cells. This i nvg@t}eﬁrals _ oegq8 for producing

reacti ng one nol ar




5 equivalent of a conpound: [err] wherein Rerr], Rerr], Rerr], Rerr],
A B, a, b, d, and the dotted |lines are as defined for Fornula 1.0; and
Rlerr] represents Hor -OR[err] wherein R err] represents alkyl (e.g
Cerr] to (Jerr] alkyl, preferably ethyl); with one nolar equivalent of a
10 nitrating reagent, said nitrating re gent bei ng prefornmed (i.e., :
prepared first) by mxing, at cold tenper ure (e.g., at O[err]C equinolar.
anmounts of tetrabutyl amoniumnitrate with trifluoroacetic anhydride; the
reaction of the nitrating reagent w thAthe coBpound of Fornula 1.0g taking
pl ace in a suitable aprotic sol vent (e. \, #t hyl ene chl oride, chloroform
tol uene or 15- tetrahydrofuraﬁi\\{ d nitrating reagent
a

bei ng conducted at a tenper, re time sufficient to
allow the reaction to proc produce the desired
final 3-nitro conmpound of Fq& 4-1.e., the
reaction of the conpound of orrnb:t:l , < |trat|ng reagent is
conducted at an 20 intial tenperatu e of P[err]C, and said reaction
tenperature is thereafter allowed to riseN ad&MBS[err]C during the
reaction tine period. The reaction usuaEy ;;jceeds overnight to

r

conpletion, i.e., the reaction usually proceefls for about 16 hours. The
reacti on can be conducted

R68

wherein all substituents are as defined herein.
Preferably, for the intermediate compounds of the processes of this
invention, R1 and R2 are H; R3 is halo, most preferably ClI, in the C-8
position; R4 is H; and A and B are H when the double between C-5 and C- -
10 6 is present, and A and B are H2 when the bond between C-5 and C-6 is a
single bond (most preferably the bond between C-5 and C-6 is a single
bond). -Those skilled in the art will appreciate that Rings I, il, and/or III-
can be further substituted, as described herein, to produce the desired
compounds of the invention.

16 Examples of such novel intermediate compounds include:



within a tenperature of O[err]C to about 25[err]C during a tine period of
about 25 10 to about 24 hours. Preferably the reaction is initially
conducted at Of[err]C -16- and the tenperature is allowed to warmup to
25[err] C. The reaction produces the 3-nitro conmpound: [err] The compound of
Formul a 1.0h can then be converted to othgé_S- 5 substituted products by
met hods well known to those skilled in th&art. For exanple, the 3-nitro
conmpounds can be converted to 3-am no, 3-halo, 3- cyano, 3-alkyl, 3-aryl,
3-thio, 3-arylal kyl, 3-hydroxyl, IR ey ] wherein R67 is alkyl or
aryl. The 3-substituted conp® : d S

(wherein R err] is Rerr] or ur €s described 10
herein. This invention al so provi "4 s

conpounds of the formula: [err]

A

O~ “OCH,CH;,

and

5 ETAILEDD RIPTION OF THE INVENTION
As used herein, the following terms are used as defined below
unless otherwise indicated:
M+-represents the molecular ion of the molecule in the mass
spectrum; '
10 MH+-represents the molecular ion plus hydrogen of the molecule
in the mass spectrum;
Bu-represents butyl;
Et-represents ethyl;
Me-represents methyl;
15 Ph-represents pheny;
benzotriazol-1-yloxy represents

ge
N
'4
N

o)
N\

1-methyl-tetrazol-5-ylthio represents



H by produci ng a conmpound of Formula 1.0h from 1.0g as described above; 15
and then hydrol yzing the conpound of Fornula 1.0h by dissolving the -17-
conmpound of Forrmula 1.0h in a sufficient amount of concentrated acid (e.g.,
concentrated HCl or aqueous sulfuric acid), and heating the resulting

m xture to a tenperature sufficient to renove (hydrolyze) the -C(ORerr]
substituent, for exanple, heating to reft@®-or to a tenperature of 5 about
100[err]C. This hydrolysis process is exenplified in Preparative Exanple
28. The compound of Formula 1.0i can N¥eN be converted to other 3-
substituted conpounds as di scussed aggye\ or the compounds of Fornula 1.0h.
The conpounds of Fornula 1.0i can th verted to 10 conpounds of
this invention by the methods describedyheréf™ This invention also

provi des a process for producing conpoqmqg of the fornul a: :

‘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

5 atoms; |
alkanediyl-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 differergt
carbon atoms thereof, e.g., methylene, ethylene, ethylidene, |
10  -CH2CH2CH2-, -CH2CHCHg, -CHCH2CH3, etc.
cycloalkyl-represents saturated carbocyclic rings branched or
unbranched of from 3 to 20 carbon atoms, preferably 3 to 7 carbon atoms;
heterocycloalkyl-represents a saturated, branched or unbranched
carbocylic ring containing from 3 to 15 carbon atoms, preferably from 4 to
15 6 carbon atoms, which carbocyclic ring is interrupted by 1 to 3 hetero
groups selected from -O-, -S- or - NR10-(suitable heterocycloalky! 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.);
alkenyl-represents straight and branched carbon chains having
- 20 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
~least one carbon to carbon triple bond and containing from 2 to 12 carbon
25 atoms, preferably from Z to 6 carbon atoms;

aryl (i'ncluding the aryl portion of aryloxy and aralkyl)-represents a
carbocyclic groub containing from 6 to 15 carbon atoms and having at
least one aromatic ring (e.g., aryl is a phenyl ring), with all available
substitutable carbon atoms of the carbocyclic group being intended as

30 possible points of attachment, said carbocyclic group being optionally
substituted (e.g., 1 to 3) with one or more of halo, alkyl, hydroxy, alkoxy,
phenoxy, CF3, amino, alkylamino, dialkylamino, -COOR10 or -NO5; and

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



[err] by reacting one nol ar equival ent a conmpound of fornula: [err] 15 with
one nolar equivalent of a nitrating reagent, said nitrating reagent being
preformed (i.e., prepared first) by mxing, at cold tenperature (e.g., at
O[err]C) equinolar amounts of tetrabutyl ammoniumnitrate with.
trifluoroacetic anhydride; the reaction.eff.the nitrating reagent with the
20 conmpound of Fornula 1.0k taking-place in a suitable aprotic solvent

(e.g., nethylene chlgg : : . i d
for a period _ [ t a
rleg_so_nabl e r2g&féttémawmd?@ﬁdphggﬁééﬂb@dyélimghg f%tﬂli__lbtmé Mﬁa&ung_féufﬂoipnul a
7 Crati g r eaguimBer ST bERlBY Bl Bledii il praviag, Sraiasit ogvelér Wilihg,
reacti on t8&nparamatie heterotgelic groups preferably containing from 2 to 14 carbon

atoms, e.g., 2-, 3- or 4-pyridyl or pyridyl N-oxide (optionally substituted

with R3 and R4),wherein pyridyl N-oxide can be represented as:

5 & ]

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

For example, R1 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
to:




Is-thereafter allowed to rise to about 25[err]C during the reaction timne
period. The reaction usually proceeds overnight to conpletion, i.e., the
reaction usually proceeds for about 16 hours. The reaction can be conducted
within a tenperature of O[err]C to about 25[err]C during a time period of
about 5 10 to about 24 hours. Preferably the reaction is initially
conducted at O[err]C and the tenperature-28-allowed to warmup to 25[err]C.
In Formulas 1.0j and 1.0k, R[err], Rerr], R[err] Rerr], A B, a, b, d,
and the dotted |ines ape as dqjined for Fornula .0 Ahe coqmpunds of
Formul'a 1.0j can be con\erteg/to conpounds of 10 ForYula 3 0h by methods
descri bed bel own1Al so, cussed ghpdve forRt1he c of For R a

1. 0h, the conpo > .v. can be con s stituted
conpounds MhEFEIa' hg d d e t hose db§ u s¥

1.0h. The conpounds of can be conJerted o.ﬁo {bulllis fof 15

1y
Formula 1.0m [erb s Hor - i NENePr] is a

Cerr] to Cerr] k)?l g.ro _ gbly Rl err] E aH) , reduci nYpa

conmpound of Formﬁ bl e reducﬂﬂg agent &such as sodi um

and
Preferably, for the compounds of Formula 1.0 (including 1.0a to"
1.0d):
each of a, b, ¢, and d are C (carbon); or
5 one of a, b, ¢c and d (most preferably a) represents N or NO, most
preferably N, and the remaining a, b, ¢ and d groups represent CR1 or
CR2; | : _
each R1 and each R2 is independently selected from H, halo (e.g.,
Cl, Br and F), -CF3, -OR19 (e.g., hydroxy and alkoxy (e.g., -OCHz)), alkyl
10 (e.g., methyl-and t-butyl, said alkyl group being optionally substituted with
halo), benzotriazol-1-yloxy, -S(O)R11 (e.g., -SCH2CHas), -SR11C(O)OR11
(e.g., -SCH2CO2CHg), -SR19 (e.g., R1° represents -CH2CgHs) and 1-
methyl-tetrazol-5-ylthio; most preferably R1 and R2 are independently H,
_ halo, -CF3, lower alkyl (e.g., C1 to C4, more preferably methyl) or
15  benzotriazol-1-yloxy; more preferably R1 is Cl or H, and R2 is H, Cl 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 or H;
RS and R4 are the same or different and each independently
represents H, halo, -CF3, -OR19, -COR10, -SR10, -S(O)R11 (wherein t is
20 0, 1 or 2), -N(R19), -NO5, -OC(O)R19, -CO2R10, -OCO5R11, -CN,
-NR10COOR11, alkynyl, alkenyl or alkyl, said alkyl or alkenyl group
optionally being substituted with halo, -OR19 or -COzR19; most preferably -
R3 and R4 independently represent H, halo, -CF3, -OR10 or alky! (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



20 solvent (such as ethanol or nethanol) at a suitable tenperature to
allow the reaction to proceed at a reasonable rate (e.g., 0 to about

25[err]C); reacting the resulting product (Fornula 1.0j wherein the =0 has .
been reduced to a -CH) with.a chlorinating agent (e.g., thionyl chloride)
I n an suitable organic solvent (e.g., be%e_ne, toluene or pyridine) at a
suitable 25 tenperature to allow the.reacCtion to proceed at a reasonable

Cate (o8 2R 0B G il aRAFE T e B hefan? S
-19- [err] Rl preferably R3 is Cl at theC-8 pRsitiendanc:Ré i hoatathe dqSopositian; For nul a
el e "o T o e P BBy FBERbnSenil RS Sel EEAORRY ove! Y
t et r ahydr of ur af$aist akyl ertipnally being subsitutedwithh PR 10); most preferably RS,
5 RS, R7 and R8 independently represent H and alkyl, and more preferably
H; |
when the optional double bond between carbon atoms 5 and 6 is
preseni, A and B independently represent H, -R19 or -OR10, most
preferably H, lower alkyl (C1 to C4) and alkyloxy (i.e., R10 represents
10  alkyl), more preferably H and -OH, and still more preferably H; and when
no double bond is present between carbon atoms 5 and 6, A and B each
independently represent Ha, -(OR19),, alkyl and H, (alkyl), - H and -OR10 .
or =0, most preferably Ha, -H and -OH, or =0, and more preferably A
represents Ho and B represents Hz or =0,
15 R represents R42 or R44; and
Z represents O or S, and most preferably O.
Compounds of Formula 5.0 include: -




base (such as triethylam ne or N-nethyl norpholine) at a suitable
tenperature to allow the reaction to proceed at a reasonable rate (e.g., 25
to about 120[err]C). 10 Compounds of Fornula 1.0m can be converted
to conpounds of this invention by the nmethods disclosed herein. Al so, as

di scussed above for the conpounds of Formfia 1.0h, the conpounds of Formula
1.0m can be converted to other 3-substituted conpounds wherein the
substituents are those dj scussed -above for Fornula 1.0h. 15 Thi s

i nvention also providgs ?@yel Brpounds (producpgd 1 aBove descri bed
processes as internediate okl he cogrounds of . t\i

X
1

R4

- Compounds of Formula 5.1 include:



-21 - [err] wherein all substituents are as defined herein. Preferably, for
t he i nternmedi ate conpounds of- the processes of this invention, Rerr] and
Rlerr] are H Rlerr] is halo, nost preferably d, in the C8 position;
Rlerr] is H and A and B are H when the double between C-5 and CG 10 6 is
present, and A and B are H2 when the bon etween G5 and G6 is a single
bond (nost preferably the bond between C%°and C-6 is a single bond). -

Those skilled in the art. will appreciate that Rings I, Il, and/or 11l can
be further substituted, Ags des@ibed herein, to probyce th@® desired
conpounds of the itwenti OQuI’ 3 Exanpl egﬂof sudbhngrel inteynediate
conpounds i ncl ude: \d- ? B” DETAI LE G ))ﬁggl NVENTI ON
NS
< N,

\

R4



As used herein, the following terns are used as defined bel ow unl ess
ot herwi se indicated: Mt-represents the nolecular ion of the nolecule in the -

mass spectrum 10 MH+- 1 epresents the nol ecul ar ion plus hydrogen
of the nolecule in the mass.spectrum Bu-represents butyl; Et-represents
ethyl; Me-represents nethyl; 15 -represents phenyl;
benzotri azol -1-yl oxy represents [err] 1 -4fethyl-tetrazol-5-ylthio
represents -23- [err] alkyl-(including the al kyl portions of al koxy,
al kyl am no and R! Al B R A. B

Rz R3 R2 R3

and

Compounds of Formula 5.3 include:




di al kyl ami no) -represents strai ght and branched carbon chains and contains.

fromone to twenty carbon atons, preferably one to six carbon 5 atons;

al kanedi yl -represents a dival ent, straight or branched hydrocarbon chain

having from1 to 20 carbon atons, preferably 1 to 6 carbon atons, the two

avai | abl e bonds being fromthe sane or different carbon atons thereof,

e.g., nethylene, ethylene, ethylidene, 180 - CH2CH2CH2-, - CH2CHCHB,

- CHCH2CH3, etc. cycl oal kyl -represents saturated carbocyclic rings branched

or unbranched of fro .lB to 20Bcar bon at ons, pr ?I’Ab'){ 3 t@ 7 carbon atons;

dd oNsunb“anched carbocylic
6

3

3 )}ﬁl , I 5'1’% / to
carbon atons, whi gis inﬁ /P10 byI ro groups
sel ected from /SI : } e het cydl gal Kyl ps i ncl uding
R2: N 2 rahydr ot the Bk 4-

2- or 3- tetrahydro
2- or 3-pi perlfl nyI 2- or 4-pm#4oxanyl,

pi peridinyl,. 2- or 3- pyrr
etc.); al kenyl -repregent ht and branched ai havi ng 20
at | east one carbonﬁb\g &Q

?\l; uble bond and c&h &g/f'r 2 to 12
carbon atons, pref eRﬁ W 0 6 carbon atom:e—a'rq B%f erabl y

(5.3¢) (5.3d) =
R48 R48

)\ " A

2

_ N
(5.30) 48 (5.3h) o4
R | R
//k A

st o ézs

Compounds of formula 5.3A include:



from3 to 6 carbon atons; al kynyl-represents straight'and branched carbon

chai ns having at | east one carbon to carbon triple bond and containing from -

2 to 12 carbon 25 atons, preferably from2 to 6 carbon atons; aryl
(including the aryl portion. of aryloxy and aral kyl)-represents a :
carbocyclic group containing from6 to 15 fgrbon,atons and having at | east
one aromatic ring (e.g., aryl is a phenyT Ing), wth all avail able

substi tutabl e carbon atons of 'the car bocyclic group being intended as 30

possi bl e points of atté Bsaid carbocyclic greyp bei p8 optionally
substituted (e.g.gp11l A= Qr NDre Ofxl Potkicld 2

al koxy, phenoxy,lixkg N Eylan1no N err] or
-NQJ err]; and hal o€r I oho, chl or o, -24 -
het er oaryl - r epr] is D} Fptlonﬁp usu A £rr] and
R4, having at |east’on cted frobmgf @t d Het er oat om

|nterrupt|ng a carbocycliciring structure and havi ng a .uff|C|ent

7



nunber of del ocalized pi electrons to provide aromatic character, with the
5 aromatic heterocyclic groups preferably containing from2 to 14 carbon
atons, e.g., 2-, 3- or 4-pyridyl or pyridyl N-oxide (optionally substituted
with Rlerr] and Rlerr]),wherein pyridyl N oxide can be represented as:
[err] Reference to the position of the sggstituents Rl, R2, R3, and R4 is
10 based on the nunbered ring structuré®[err] For exanple, Rerr] can be
at the G4 position and R err] can be at the G2 or C3 position. A so, for
exanple, Rlerr] can Qhegy aA.the ¢B3 position and RierA]l can Be at the C-9
position. 15 gt ve structures of yForMaagt. 0 i ncl ude but

\ ce

I

are not linmited go: Preferabky, fg g-.~ @3 Fornul a
\_Y

H R R*
RS\'/IV\'/ R’ and _Rs\. v R’
R—_ ' >—R® Re— > R®

' N
(5.3Ag) )\ e (5.3Ah) )\ nee
| Z rlql z wI
R R25

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

5 Preferably, for compounds of Formulas 5.0, 5.0a-5.0g, 5.1, 5.1a-
5.1g, 5.2, and 5.2a-5.2b, R46 is selected from piperidine Ring V,
heteroaryl, phenyl, substituted phenyl, substitued pyridyl or substituted
pyridyl N-oxide, and R20 and R21 are independently selected from H or
alkyl. Most preferably, R46 is pyridyl, pyridy! N-oxide or. piperidine Ring V.

10  More preferably, R46 is pyridyl, pyridyl N-oxide or piperidine Ring V and
both R20 and-R21 are hydrogen or both R20 and R21 are alky! (still more
preferably methyl). . '

Even more preferably, R46 is selected from 3-pyridyl, 4-pyridyl, 3-
pyridyl N-oxide, 4-pyridyl N-oxide, 4-N-methylpiperidinyl, 3-N- '

15 methylpiperidinyl, 4-N-acetylpiperidinyl or 3-N-acetylpiperidinyl, and both
R20 and R2' are hydrogen or both R20 and R21 are alkyl (still even more
preferably methyl). Even still more preferably, R48 is selected from 3-
pyridyl, 3-pyridyl N-oxide, 4-pyridyl, and 4-pyridyl N-oxide, and both R20
and R21 are hydrogen or both R20 and R21 are methyl.

20 Examples of the R42 groups include:

N ..
’ 2 A - )
¢! g g ¢ -
N 7 N VS 7N
H H H H H H H H '



1.0d): each of a, b, ¢, and d are C (carbon); or 5 one of a, b, c
and d (nost preferably a) represents N or NO nost preferably N, and the
remaining a, b, ¢ and d groups represent CRL or CRlerr]; each R err] and
each Rlerr] is independently selected fromH, halo (e.g., O, Br and F),
-CF[err], -ORerr] (e.g., hydroxy and al y (e.g., -OCH3)), alkyl 10
(e.g., nmethyl and t-butyl, said alkyl grddp being optionally substituted
wi th hal o), benzotriazol-1-yloxy, -S(OtRerr] (e.g., -SCHerr]CHerr]),
-SRerr]C(OORerr] (e.g., -SCH err] err]CHerr]), -SR[err] (e.g., Rerr]
represents -CHerr]Cerr]H.err]) and A rret yl -tetrazol -5-yl thi o; nost
preferably Rl and R2 are igtlependent]|

H, , CF[err] | ower IkyI
(e.g., Cerr] to re prefera met h
benzotri azol - 1-yl ox ITD e prefera 'y R[err] |s Ci o] H and k[err is H,
C or Br; Stl||\ er abl [ S POSN R2 is at
r o

the G3 p05|t|onCeven nore pref@rably R2 |s(B H; R[er and R[err] are
t he sane or dlfi‘_| t and each A’n}% endentI"v_I Wﬁpresents I-b he CFlerr],
-OR[err], COQ[errrp -SR[err}, (O tR ersr]"(wherein i 8 1 er 2),

-N(R[err])[err] -NJerr], -CC(ORerr], -CJerr]Rerr], OCCIerr]R[err]
- CN, -NR[err]CCIR[err] aI kynyl , al kenyl or al kyl, sald al kyl or al kenyl

R s Q

H3C CH3 H3C CH3 H3C CH3
“'”\ bel yea
\c
H30 CHs H3C CH3
0] CH3
Lo
" _N
~ ~
IC\H IC\H '
H -, or

Preferably for the compounds of Formulas 5.3, 5.3a-5.3g, 5.3A,
5.3Aa-5.3Ag, and 5.3B, R25 represents phenyl, 2-pyridyl, 3-pyridyl or 4-
10 - pyridyl, and most preferably 3-pyr|dyl More prefereably, R48 represents
H or methyl and still more preferably H.
Representative compounds of the invention include:



optionally being substituted with halo, -OR[err] or-CJerr]Rerr]; nost
preferably Rlerr] and R err] independently represent H, halo, -CF[err],
-OR[err] or alkyl (said alkyl group being optionally substituted with

hal 0); nore preferably Rlerr] 25 and R4 independently represent H or halo
(e.g., d, Br, or F); even nore -26 . ggreferably Rerr] is at the C8
position and R4 is at the CG9 positon; still nore preferably Rerr] is d
at theC-8 position and R4 is Hat the CG9 p05|t|o ; err], Rerr], Rerr]
and Rl err] each independently represents H, -4 2 I §a|d al kyl

optionally being substit d with -OR[err]) ¢ . , 5 R6, R7
and R8 i ndependent| yLepfese H.and ¢ kyl , ibly H, when the
optional doubl e bogll DE\ ween cm ms 5 ‘A Al : =er1t, A and B

i ndependently repr§ rr] or -CRerr], I{Sﬁbly H, | ower
alkyl (Cerr] to C'e gFFoxy (i.e., « 10 al kyl),

nore preferably H and O—| and when no doubl e

~bond is present between 5 and 6, A

Sﬁc¢
OH




I ndependently represent Herr], -(ORerr])[err], alkyl and H (alkyl)[err],
--Hand -OR10 or =O, nost preferably H2, -H and -OH, or =0 . and nore

preferably A represents H2 and B represents Herr] or =0 15 R
‘represents R42 or R44; and-Z represents O or S, and nost preferably O
Compounds of Fornula 5.0 include: A B :

[err]  -27 - [err] -28 - [err] -35-




-29 - [err] Compounds of Formula 5.2 additionally include: [err] -30 -
[err] -31- [err]

-36-




-32 - [err] For the compounds of Fornulas 5.0, 5.0a-5.0g, 5.1, 5.1a-5.1q,
5.2, 5.2a-5.2b, 5.3, 5.3a-5.3g, 5.3A, 5.3Aa-5.3Ag, and 5.3B, the
definitions of the substituents are as defined for Fornmula 1.0. 5
Preferably, for conpounds of Fornmulas 5.0, 5.0a-5.0g, 5.1, 5.1 a- 5. 1gq,
5.2, and 5.2a-5.2b, Rerr] is selected frompiperidine Rng V, heteroaryl,
phenyl, substituted phenyl, substitued pygydyl or substituted pyridyl
N-oxide, and R err] and R err] are independently selected fromH or alkyl.
Most preferably, Rerr] is pyridyl, pyridyl N-oxide_ aL_piperidine Rng V.
10 More preferably, Rerr] is pyridyl, pyridylL~#Xi deN\or eipeqbpine Ri ng

V and both R err] and R ydrogen or | et e al kyl
(still nore preferabl Rt @l prefler : : Fel ected from
3-pyridyl, 4-pyridyl, de, 4-pym Ny Oxi s
4- N- et hyl pi peri di nyl ) , ety pt peridinyl, t lg%iperidinyl or
3-N-acetyl piperidinyl, aNd bofh RMTr] and Rlerr] 3 drdé or both R20
and R21 are al kyl (still eve nore(sgg@erably met hyl ). Hven still nore
preferably, R46 is selecteq from 3- pyridyl, 3-pyrigyl oxi de, 4-pyridyl,’
and 4-pyridyl N-oxide, and]both|R20 N P SH

AN

o] CH,

o) 0




and R[err] are hydrogen or both R err] and R21 are nethyl. 20

Exanpl es of the R err] groups include: [err] -33 - [err] Preferably for
t he conmpounds of Fornulas 5.3, 5.3a-5.3g, 5.3A 5.3Aa-5.3Ag, and 5. 3B,
Rlerr] represents phenyl, 2-pyridyl, 3-pyridyl or 4- 10 pyridyl, and nost
preferably 3-pyridyl. Mre prefereably, _? rr] represents H or nethyl and
still nore preferably H Representative (?ﬁpounds of the invention include:
-34 - [err] 5 . _




-35 - [err] -36 - [err] -37 - [err] ; 38 -

-39 -

AL
OCHs




[err] -39 - [err] - 40- [err]  -41- [err]

-40 -




-42 - [err] Preferred conpounds of this invention are selected fromthe
group consisting of conpounds of Exanples: 1, 2, 3, 4, 5, 6,19, 42, 43, 44,
45, 46, 47, 48, 49, 75, 76, 78, 82, 83, 84, 85, 89, 121, 180, 182, 183,
184, 187 5 (6.7 and 6.8), 192, 196, 197, 198, 200, 201, 206, 222, 223,
224, 225, 226, 227, 233, 234, 236, 239, 246, 247, 248, 249, 250, -251, 261,
262, 266, 267, 269, 273, 276, 283, 285, -Zb; 287, 288, 289, 291, 292,.293,
299, 300, 301, 303, 307, 309, 311, 312, 313, 314, 316, 350, 351, 352, 354

and 356. 10 More preferred conpounds of this reQtion are selected
fromthe group consisting of conpounds of Exarngp ¢ Cl 75, 78,
82, 180, 183, 187 (6.7 and 6.8), 196, 197, 19 224, 227
233, 234, 246, 247, 248, 249, 250, 251, 266, 3 5, 286, 291,

292, 300, 301, 303, 307 1, 312, 313, 314, 350N 351]] 352354 and 356. 15
Even nore preferreo thlé invention are s& ec(d45)romthe group
erCh2, 197, 233, #A6\266, 312, 351, 352,

WOH

O' ) and



may be attached to any of the substitutable ring carbon atons: 20

Certain conpounds of the invention may exist in different isonmeric (e.g
enantionmers and di astereoi somers) forms. The invention contenplates al

such isoners both in pure formand in adm xture, including racemc

m xtures. Enol

forms are al so included. tain tricyclic conpounds will

acidic in nature, e.g. those 25 conpound¥ whi ch possess a carboxyl or
phenal i ¢ hydroxyl group. These conpounds may form pharnaceutically

accept abl e sal
pot assi um cal

salts fornmed with phar
am nes, hydroxyal kyl am

Certai n basic

may formsalts with strong

10

ts. Exanpl gs of L&:C salts may include sodium
cium al ym ‘

_ , et Igucami ne and the like. 5
tricyclic cglrrp

V\:t‘ébf conpounds havi ng

AN
O N

7z

S
N

Preferred compounds of this invention are selected from the group
consisting of compounds of Examples: 1, 2, 3, 4, 5, 6, 19, 42, 43, 44, 45,
46, 47, 48, 49, 75, 76, 78, 82, 83, 84, 85, 89, 121, 180, 182, 183, 184, 187
(6.7 and 6.8), 192, 196, 197, 198, 200, 201, 206, 222, 223, 224, 225, 226,
227, 233, 234, 236, 239, 246, 247, 248, 249, 250, 251, 261, 262, 266,
267, 269, 273, 276, 283, 285, 286, 287, 288, 289, 291, 292, 293, 299,
300, 301, 3083, 307, 309, 311, 312, 313, 314, 316, 350, 351, 352, 354 and
356. _ ' _

More preferred compounds of this invention are selected from the
group consisting of compounds of Examples: 1, 2, 42, 43, 75, 78, 82, 180,

-I

183, 187 (6.7 and 6.8), 196, 197, 198, 200, 222, 223, 224, 227, 233, 234,

15

20

25

246, 247, 248, 249, 250, 251, 266, 269, 273, 283, 285, 286, 291, 282,
300, 301, 303, 307, 311, 312,313, 314, 350, 351, 352, 354 and 356.

Even more preferred compounds of this invention are selected from
the group consisting of compounds of Examples: 82, 197, 233, 246, 266,
312, 351, 352, 354 and 356. :

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 diasterecisomers) forms. The invention
contemplates all such isomers both in pure form and in admixture,
including racemic mixtures. Enol forms are also included.

. Certain tricyclic compounds will be acidic in nature, e.g. those

compounds which possess a carboxyl or phenolic hydroxyl group. These
compounds may form pharmaceutically acceptable salts. Example_s of

_ lic ouhds al so form pharmaceutically acceptabl e
salts, e.g., acid addition %N . For exanple, the pyrido- nitrogen atons

be

: er salts. Al'so contenplated are
ept abl e am nes such as ammoni a, al kyl



basi ¢ substituents such as am no groups also formsalts with weaker acids.
Exanpl es of suitable acids for salt formation are hydrochloric, 10 .

sul furic, phosphoric, acetic, citric, oxalic, malonic, salicylic, malic,
fumaric, succinic, ascorbic, maleic, nmethanesulfonic and other mneral. and
carboxylic acids well known to those in the art. The salts are prepared by
contacting the free base formwith a sufficient amount of the desired acid
to produce a salt in the conventional nanfi@r. The free base forns may be 15
regenerated by treating the salt with a suitable dilute agueous base

sol ution such #¥chisalisdnay inchide sediuimnejassimd algiumaskininuonrgald ang,
ammoni a and Sogiver SaleR" ARGAdhtemPRitéd 8 BaRE fdridt with grilrmidcethibany 1

o Ubi 111y 1n FSCRPIEGIS GENGS Sueh af i enis. 1 srueesahydraalkfaingsse 20
equi val ent to tNvnethylgiuvamtingantirthe likese forms for purposes ﬁf rt hgeu.t cally
rcoeptable Sal to i Gaidin BASIERECR ComiBlfos Ao baffaGaRiediiG base
sal ts are consiageeptable aalele:g acid addition salts.oFos emample; thempyeigloendi ng 25
compounds fOr i ﬁté:f?ﬁs H’a?fbﬂﬂ%&‘ltk%th SRORG W3 vitlild @5MPbands hatiky &' " R
's -NRrerr]) 1 %gjgfgt;‘stitt?gnr{sp sﬂgh Sés amino groups also form salts with weaker
acids. Examples of suitable acids for salt formation are hydrochloric,
10  sulfuric, phosphoric, acetic, citric, oxalic, malonic, salicylic, malic, fumaric,
succinic, ascorbic, maleic, methanesulfonic and other mineral and
carboxylic acids well known to those in the art. The 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
15 regenerated by treating the salt with a suitable dilute aqueous base
solution such as dilute aqueous sodium hydroxide, 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_
20 equivalent to their respective free base forms for purposes of the
invention. '
All such acid and base salts are intended to be pharmaceutically
acceptable salts within the scope of the invention and all acid and base
salts are considered equivalent to the free forms of the corresponding
25 compounds for purposes of the invention.
Compounds of Formula 1.0 wherein R is -N(R19),, and compounds
of Formulas 5.3, 6.3A and 5.3B can be prepared by reacting compound
405.00 (described below) with an isocyanate (R10-N=C=0) in a solvent
such as DMF, dichloromethane or THF in accordance with methods
- 30 -known in the art. ' ) .
The following processes may be employed to produce compounds
of the invention--i.e., compounds of Formula 1.0 represented by
compounds of Formulas 5.0, 6.1, 5.2 and 5.3. For purposes of describing
the processes, the compounds are represented by Formula 400.00:



of Formulas 5.3, 5.3A and 5.3B can be prepared by reacting conmpound 405. 00
(described below) with an isocyanate (Rerr]-N=C=0 in a solvent such as
DVF, dichl oronet hane or THF in accordance with nmethods 30 known in the
art. The follow ng processes may be enployed to produce conmpounds of the

I nvention--i.e., conmpounds of Fornula 1.0 represented by conpounds of
Formulas 5.0, 5.1, 5.2 and 5.3. For purpeges of describing the processes,
t he conpounds are represented by Formnul.a 400. 00: -44 - [err] wherein R

represents R err] or Rlerr], and all other s%)stitutents.are as descri bed
herein. A A conpound of Fornul a 405.40. may, be coupled with a 5 conpound
of the formula RCOOH in the presence of \toupfing agent such as

1- (3-di net hyl am nopropyl ) - 3-e | car bodgi-rgd\ hydr ochRg8ri de (DEC),
N, N - di cycl ohexyl car bodi i mi de ( I

boTRNC i i mi dazol e (CDI)
C
Rz,/\/

N

)\ (400.00)

| 7R -
wherein R represents R42 or R44, and all other substitutents are as
described herein. :

A. A compound of Formula 405.00 may be coupled witha -

5 compound of the formula RCOOH in the presence of coupling agent such
as 1-(3-dimethylaminopropyl)-3-ethyl carbodiimde hydrochloride (DEC),
N,N'-dicyclohexylcarbodiimide (DCC) or-N,N'-carbonyl-diimidazole (CDI)
to produce compounds of Formula 400.00:

R* + RCOOH —» 400.00.

| (405.00)

10 The reaction is usually conducted in an inert solvent such as
tetrahydrofuran, DMF or methylene chloride at a temperature between
about 0°C and reflux, preferably at about room temperature. When the
coupling agent is DCC or DEC, the reaction is preferably run in the
presence of 1-hydroxybenzotriazole (HOBT). Method A is the method of

15 choice for preparing compounds of this invention.



to produce conpounds of Formula 400.00: [err] 10 The reaction is usually
conducted in an inert solvent. such as tetrahydrofuran, DVF or nethyl ene
chloride at a tenperature between about O[err]C and reflux, preferably at
about room tenperature. When the coupling agent is DCC or DEC, the reaction
is preferably run in the presence of 1 -hydroxybenzotri azol e (HOBT). Method
Ais the nethod of 15 <choice for  preparing conpounds of this invention.
-45 - B. A conmpound of Fornmula 405. 00 v4§-al so be reacted with a conpound
of Forrmula 410.00 in the presence of base to produce conmpounds of Fornul a
400. 00: 405.00 + RCB) L [Acompound of Fotmla 4G3100.08y afso be reacted with a

r et hylan ne. COMRLrEhoftcafiie 0. b PETTRRGG B bR R rlilcs .
compounds of Formula 400.00:
405.00 + RC(O)L —» 400.00 .

(410.00)

5 Representative examples of appropriate bases are pyridine and
triethylamine. L designates a suitable leaving group. For example, a
compound of compound 410.00 may be an acyl halide (e.g., L represents
halo) or an acyl anhydride, (e.g., L is -O-C(0)-R). The leaving group may

~also be alkoxy, in which case the compounds of Formula 400.00 may be
10  produced by refluxing a compound of Formula 405.00 with an excess of a
compound of Formula 410.00.
Compounds of Formula 405.00 may be prepared by cleaving the
group COOR® from the correspondmg carbamates 415.00, for example,
via acid hydrolysis (e.g., HCI) or base hydrolysis (e.g., KOH):

(415.00) (':oona
wherein R2 is a group which does not prevent the cleavage reaction, e.g.,
Ra is an optionally substituted alkyl such as ethyl.
Alternatively, depending upon the nature of R2, as determined by
one skilled in the art, Compound 415.00 may be treated with an
20 organometallic reagent (e.g., CHsLi), a reductive reagent (e.g., Zn in acid),
etc., to form compounds of Formula 405.00.
Compound 415.00 may be prepared from the N-alkyl compound
shown as Formula 420.00 below, in the manner disclosed in U.S. Patents
4,282,233 and 4,335,036.

15



conpound of conmpound 410.00 may be an acyl halide (e.g., L represents hal o)
or an acyl anhydride, (e.g., Lis -OC(O-R. The leaving group nmay al so be
al koxy, in which case the compounds of Formula 400.00 may be 10 produced
by refluxing a conmpound of Fornula 405.00 with an excess of a conpound of
Forrmul a 410. 00. Conpounds of Fornula 405.00 nay be prepared by cl eaving the
group COOR[err] fromthe correspondi ng caphamates 415.00, for exanple, via
acid hydrolysis (e.g., HC) or base hydroﬁgsis (e.g., KOH): A B [err]
wherein R err] is a group which does not prevent the cleavage reaction,
e.g., Rlerr] is an optionally sulsstitwPed al kyl such as ethyl.

Al ternatively, depending upon the& natffre of Rerr], as determ ned by one
skilled in the art, Co und 415A0CIRY be tregjsed with an 20

organonetal | i c reagent d ctive reagent (e.g., Zn in
acid), etc., to formco PD0. Conpound 415.00 may be
prepared fromthe N-alky

l,ja 420.00 below, in the
manner disclosed in BS paten , 335, 036.

~~a .
. _ — 415.00
R R’ .
RG ’ RB B
\
(420.00) kgl

It also will be apparent to one skilled in the art that there are other
- methods for converting Compound 420.00 to Compound 405.00. For
example, treatment of Compound 420.00 with BrCN via von Braun
5 reaction conditions would provide nitrile 420.00a. Subsequent hydrolysis
of the nitrile under either aqueous basic or acidic conditions would -
produce Compound 405.00. This method is preferable when there is
substitution on the piperidine or piperazine ring. '



-46- [err] It also will be apparent to one skilled in the art that there
are ot her nmethods for converting Conpound 420.00 to Conpound 405. 00. For
exanpl e, treatnent of Conpound 420.00 with BrCN via von Braun 5 " reaction
conditions would provide nitrile 420.00a. Subsequent hydrolysis of the
nitrile under either aqueous basic or acidic conditions would produce
Compound 405.00. This method is preferabd47when there is substitution on
t he pi peridine or piperazine ring. -47 - Jerr] C ‘"The conpounds of .
Forrmul a 400. 00 wherei-n Z is 0 or may be nmade by an alternative process
usi ng direct conversion. of tyre Nzl kyl .

[

(420.00)

i
(420.00a) L

C. The compounds of Formula 400.00 wherein Z is O or S may
be made by an altemative process using direct conversion of the N-alkyl
compound 420.00 with an appropriate compound of Formula 410.00 such

5 as an acyl halide or acyl anhydride. Prefei'ably the reaction is run in the
presence of an appropriate nucleophile (e.g. Lil, etc.) and solvent (e.g.,
toluene, dioxane or xylenes). An appropriate base, may be added, and
heating may be required. Typically, a temperature ranging from 50-150°C
(preferably 100-120°C) is utilized.



conpound 420.00 with an appropriate conpound of Fornmula 410.00 such 5 as an
acyl halide or acyl anhydride. Preferably the reaction is run in the
presence of anm appropriate nucleophile (e.g. Lil, etc.) and solvent (e.g., .
t ol uene, di oxane or xylenes). An appropriate base, may be added, and
heati ng may be required. Typically, a tenperature ranging from50.150[err]C
(preferably 100-120[err]C) is utilized. _,4q-48- [err] Conpound 420.00 is
prepared as described in part B above. PREPARATI ON OF S| NGLE BOND COVPOUNDS
5 Conpounds of Fornul a 400.0Q, wherein X is carbon and the bond to
carbon 11 (C11) is a single %ond,;'an be prepared by reducing conpounds of
and the bond to C-11 is a doubl e bond,

Formmul a 405. 00, wherein X is &arbagy
withlithiumalum niggm hydri de/i1+ g r ahydr ojgar an. Conversion to final

products can be done s Ng the Py oeedy”descri bed 10 above for
conversi on of conpoun ormul a 4. 00Ny conpoundsg of
. 4 Il
R2/‘b’§ R*  p—c-L
a base
» 400.00
RS R7 heat
RB RB
!
(420.00) alkyl

Compound 420.00 is prepared as described in part B above.
REPARATION OF SINGLE BOND COMP
5 Compounds of Formula 400.00, wherein X is carbon and the bond

to carbon 11 (C-11) is a single bond, can be prepared by reducing
compounds of Formula 405.00, wherein X is carbon and the bond to C-11
is a double bond, with lithium aluminum hydride in tetrahydrofuran,
Conversion to final products can be done following the process described

10 above for conversion of compounds of Formula 405.00 to compounds of
Formula 400.00.

PREPARATION OF DOUBLE BOND COMPQUNDS
Compounds of Formula 400.00, wherein X is a carbon atom having
15 an exocyclic double bond to carbon 11, may be prepared from compound
" 420.00 as described above. Compounds of Formula 420.00 may be
produced by the methods disclosed generally in U.S. Patent 3,326,924 or
alternatively may be prepared by a ring closure reaction, wherein the |
desired cycloheptene ring is formed by treating compound 425.00 with a
20 super acid. Suitable super acids for this purpose include, for example,
HF/BF3, CF3SO3H (triflic acid), CH3SO3H/BFs3, etc. The reaction can be
performed in the absence of, or with, an inert co-solvent such as CHaCla.
The temperature and time of the reaction vary with the acid employed. For
example, with HF/BF3 as the super acid system the temperature may be
25 controlled so as to minimize side reactions, such as HF addition to the
exocyclic double bond. For this purpose, the temperature is generally in
the range of from about +5°C to -50°C. With CF3SOg3H as the super acid



For mul a 400. 00. PREPARATI ON OF DOUBLE BOND COMPQOUNDS Conpounds of Fornul a
400. 00, wherein X is a carbon atom having 15 an exocyclic double bond to
carbon 11, may be prepared from conpound 420.00 as descri bed above.
Conmpounds of Fornul a 420.00 - may be produced by the nethods discl osed
generally in U S. Patent 3,326,924 or alternatively may be prepared by a
ring closure reaction, wherein the desiredcycloheptene ring is fornmed by
treating conpound 425.00 with a 20 super acid. Suitable super acids for

this purpose i tHH\er Eéi&%ﬁrmégbe"r‘ﬁq%%fé Vated fEr{xSéFahgr@Eeé I Aol AdddtC

acid), CH err] action _can

absence of, or2§mQI§° a&ﬁ éadﬁrl%ﬁa&tegmaage@hpémq %‘%’Pﬂ]thefﬂhe

terrperature anghkbsr]gn rfor@mp@gér on vary with the acid enployed. For-

- exanmpl e, with HF/ BF er act S t.he tenperatur be 25
controlled so as to ‘{?@rrat? lsr%ﬂ %yggdlp,eggngﬁ E? Pg’&%to t he

exocyclic @ubamdumtsiof iFonn atbou! 5 tpabout 3hequiralemtsit ure is generally in

t he range of from about +5[erAr]C t@ 50[err]C. Wth CF3SGBH as the super
acid

| (420.00)

I
alkyl

A ketone compound of Formula 425.00 may be formed by
hydrolysis of 430.00, e.g., such as by reacting a Grignard intermediate of
Formula 430.00 with an aqueous acid (e.§., aqueous HCI). Ia in Formula

10  430.00 represents chloro, bromo or iodo. '



- 49 - system the reaction may.be run at elevated tenperatures, e.g., from
about 25[err]C to about 150[err]C and at | ower tenperatures but the
reaction then takes |longer to conplete. Generally the super acid is

enpl oyed in excess, preferably in 5 anounts of fromabout 1.5 to about 30
equi val ents. A B [err] A ketone conmpound of Fornula 425.00 nmay be
formed by hydrolysis of 430.00, e.g., sup% as by reacting a Gignard

i ntermedi ate of Formula 430.00 with an aqUeous acid (e.g., aqueous HCl).
I[err] in Formula 10 430.00 represents chloro, brono or iodo. - 50 -
[err] The Grignard internedi at |430.@b Is formed by the reaction of the
cyano conpound 435.00 with an progfiate Grignard reagent 440.00

R4
acid _ 42500

N™ .
(430.00) zla ky! |
The Grignard intermediate 430.00 is formed by the reaction of the

cyano compound 435.00 with an appropriate Grignard reagent 440.00
prepared from 1-alkyl-4halopiperidine. The reaction is generally

5 performed in an inert solvent, such as ether, toluene, or tetrahydrofuran,
under general Grignard conditions e.g., temperature of from about 0°C to
about 75°C. Alternatively, other organometallic derivatives of the 1alkyl-4-

halo piperidine can be employed.

MgI?
R® ~R7
T pe R®
~a’ - N (440.00)
(435.00) L _ alkyl
430.00 _
10 The cyano compound of Formula 435.00 is produced by converting

the tertiary butyl amide of Formula 445.00 with a suitable dehydrating
agent, such as POCls, SOClp, P20s, toluene sulfonyl chloride in pyridine,
oxalyl chloride in pyridine, etc. This reaction can be performed in the
absence of or with a co-solvent, such as xylene.

15 The dehydrating agent such as POCls is employed in equivalent
amounts or greater and preferably in amounts of from about 2 to about 15
equivalents. Any suitable temperature and time can be employed for



prepared from 1-al kyl - 4hal opi peridine. The reaction is generally 5
performed in an inert. solvent, such as ether, toluene, or tetrahydrofuran,
under general Giignard conditions e.g., tenperature of fromabout O[err]C
to about 75[err]C. -Alternatively, other organonetallic derivatives of -the 1
al kyl -4- hal o piperidine can be enployed. [err] 10 The cyano conpound
of Fornula 435.00 is produced by converti n? the tertiary butyl am de of
Formul a 445.00 with a suitable dehydratin§ agent, such as POd [err],
S&C[err], Plerr]Jerr], toluene sulfonyl chloride in pyridine, oxal yl
chloride i n pypedfomingthe. reactiens alcgeneratinhebtissaddast teeacealerste thsence of
or wwth a co-s agent such
as PO [err] Igé%ﬁp%() %?%‘rr?ﬁi}lfh\@lﬁ%tloﬁ%ngeﬁogmgg‘aat?)gglégﬁ?%‘h “preferably in
anounts of fromabout 2 to abo ghui val ent s. Any sui tabl e tenperature
and tinme can be enpl oyed for perform ng the reaction, but generally

heat is added to acceher)at(de th R3
C . ——3 435.00
R2/'\/ R4
b§a
(445.00) NHC(CH;)3

The tert-butylamide of Formula 445.00 may be pfoduced by
5 reaction of a compound of Formula 450.00a and 450.00b, in the presence

of base, wherein G is chloro, bromo or iodo.
R! CH,

DS
—/c\/ \ ——» 445.00
b=,/ CONHC(CH3)3
(450.00a) (450.00b)

The compound of Formula 450.00a may be formed by hydrolysis of
the corresponding nitrile wherein the appropriate cyanomethyl pyridine,
10  such as 2-cyano-3-pyridine, is reacted with a tertiary butyl compound in
acid, such as concentrated sulfuric acid or concentrated sulfuric acid in o
glacial acetic acid. Suitable tertiary butyl compounds include, but are not
limited to, t-butyl alcohol, t-buty! chloride, t-butyl bromide, t-butyl iodide,
isobutylene or any other compound which under hydrolytic conditions
- 15 forms t-butyl carboxamides with cyano compounds. The temperature of
the reaction will vary depending upon the reactants, but generally the
reaction is conducted in the range of from about 50°C to about 100°C with
t-butyl alcohol. The reaction may be performed with inert solvents, but is
usually run neat. , '
20 An alternative process for the formation of compounds of Formula
400.00a may involve direct cyclization of Compound 455.00 as shown
below.



reaction. Preferably the reaction is perfornmed at- or near reflux. [err] The
tert-butylam de of Formula 445.00 may be produced by 5 reaction of a
conmpound of Forrul a 450. 00a and 450.00b, in the presence of base, wherein G
is chloro, bromo or iodo. [err] The conpound of Fornula 450.00a nay be
formed by hydrolysis of the corresponding nitrile wherein the appropriate
cyanonet hyl pyridine, 10 such as'2-cyamxg§pyridine, is reacted with a
tertiary butyl conpound in acid, such as concentrated sulfuric acid or
concentrated sulfuric acid in glacial acetic acid. Suitable tertiary butyl
conpounds include, but are iM@ted to, t-butyl alcohol, t-butyl
chloride, t-butyl bronide, t\buty)f iodide, isobutylene or any other
conpound whi ch undgyt hydrol yZi-e-€ nditionsRQS fornms t-butyl carboxam des
with cyano compounds\ nper at he reaction will vary dependi ng
upon the reactants, b gelkeral ly tffe tion is conducted in the range of
from about 50[erri£;,n—abo h§§4butyl al cohol . The reaction
may be perfornmed*w t i dper i stusual I'y run neat. 20 An
alternative process conpounds of Fornul a

N™
)\ - (400.00a)

Z R

Cyclization to form the cycloheptene ring may be 'accompli'shed
with a strong acid (e.g., triflic, polyphosphoric, HF/BF3), and may be
performed in an inert solvent, such as ether, toluene or THF. The

5 temperature and time may vary with the acid employed, as described in
process A above. ‘

Compounds of Formv._ila 455.00 wherein Z = O or S may be
prepared by treating a compound of Formula 425.00 with an appropriate
acy! halide or acyl anhydride of formula 410.00. Most preferably this

10 reaction is run in the presence of a good nucleophile, such as LiI, in the
' appropriate'solvent, such as toluene, dioxane or xylene, and at a

temperature ranging from 50-150°C, preferably 100-120°C.

410.00
. 425.00 + ———> 455.00

A second method of preparing compounds of Formula 455.00
15 involves reacting an unsubstituted piperidylidene compound of Formula
460.00 with the appropriate acyl halide or acyl anhydride of Formula
410.00 in the presence of base, such as pyridine or triethylamine.
Alternatively, if L = OH in compound 410.00 , then coupling of compound



400. 00a may involve direct cyclization of Conmpound 455.00 as shown bel ow.
-52 - Jerr] Cyclization to formthe cycl oheptene ring may be acconpli shed
with a strong acid (e.qg., triflic, polyphosphoric, HF/ BF3), and may be
performed in an inert solvent, such as ether, toluene or THF. The 5
tenperature.and tinme may vary with the acid enployed, as described in
process A above. Conpounds of Formula 45%590 wherein Z = Oor S may be

I

prepared by treating a conpound of Fornul*& 425.00 with an appropriate acyl

hal i de -or acyl dr.i,de of fornmula.410.00. Mst preferably..this 10
reaction is ruﬁgﬁﬁ&tvﬁ' B?@?QHEQ%P?QP Wdrwrﬁe%ﬁpfﬂ,co%gﬁ"é&fi I, in the
- appropri at e sotoupling reagenfisuchlaseREC dr ©Bdne or xyl ene, and at a
‘tenperature ranging from50-350[errg C, preferably 100-120[err]C. 410.00

Al y

[4 R

+ 410.00 — 455.00

(460.00) !

Compounds of Formula 460.00 may be produced from the
5 corresponding carbamates of Formula 465.00, via acid hydrolysis, using

for example, aqueous hydrochloric acid, or base hydrolysis using for
example, potassium hydroxide. Alternatively, some compounds can be
‘prepared by treating the carbamate, Formula 465.00, with an
organometallic reagent, such as methy! lithium or a reductive reagent,

10 such as zinc in acid, etc., depending upon the nature of the Ra group. For
example, if Ra is a simple alkyl group, CO2Ra may be cleaved by alkaline
hydrolysis at 100°C.

» 460.00

(465.00)

. CO,R®
The carbamate compounds of Formula 465.00 may be prepared
15 from the appropriate alkyl compound of Formula 425.00 by treatment with
a chloroformate, preferably in an inert solvent, such as toluene, with
warming to approximately 80°C. "Other alternative methods are available



425.00 + [err] 455. 00 A second net hod of preparing conmpounds of Fornula -
455. 00 15 involves reacting an unsubstituted piperidylidene conpound of
Fornul a 460.00 with the appropriate acyl halide or acyl anhydride of

Forrmul a 410.00 in the presence of base, ﬁggh'as pyridine or triethylam ne.

Alternatively, if L = OHin conpound 410. t hen coupling of conpound

coupl i ng. r eagelit 16 (RRPRIe AP 225 0BHS 4500 Eéovggﬁeﬁ%'fdoﬁ%%%?%@??&? 00 may
be produced frBraurmteation@ondiipnsili Cprepeundsaoidommulaznf mEsbeo, via
aci d hydrol ysi Egeﬁé@%sfﬁﬁf&m%vegqueous hydrochl oric acid, or base

“hydrolysis usi r exanp pot assi um hydroxi de. Alternatively, sone
conpounds can be prepared by treating the carbamate, Fornula 465.00, with

an or ga'nqrrg al i c reagent, SEBSTIFOTIONTON THE IFYRIDINESRINGUCt | ve reagent,
' ' Various methods can be used as described in WO 88/03138 to
provide compounds which' are substituted on the pyridine ring, i.e., in-
positions 2-, 3- and or 4- positions of the tricyclic ring system. For
example, the cyclization methods described on pages 20-30 of WO
10 88/03138 can already have the appropriate substituents on the pyridine
: ring in place. A variety of substituted pyridines are known in the literature
and can be employed in these syntheses. Alternatively, the azaketone of
Formula XIX (from page 27 of WO 88/03138)
A B
\

) O
(XIX) p.27 WO88/03138

15 wherein R! and R2 are both H can be converted to the appropriately
substituted azaketone wherein R1 and R2 are non-H substitutents. If both
R1 and R2 are desired to be non-H substitutents the procedure would be
repeated..
The azaketone is thus reacted with an oxidizing agent such as
20 - meta-chloroperoxybenzoic acid (MCPBA) or hydrogen peroxide to
produce the corresponding compound in which the nitrogen of the
pyridine ring is as an N-oxide:
A B

(470.00) | (470.00a)

wherein one of a', b', ¢' or d' is N—=O and the others are CH or CR* or
25 CR2 This reaction is normally run at temperatures from -15°C to reflux,



10 such as zinc in acid, etc., depending upon the nature of the R err]
group. For exanple, if Rerr] is a sinple alkyl group, CO2Ra may be cl eaved
by al kaline hydrolysis at 100[err]C. [err] (465.00) The carbamate conpounds
of For-mul a 465. 00 may be prepared 15 fromthe appropriate al kyl conpound.
of Formula 425.00 by treatnment with a chloroformate, preferably in an inert
sol vent, such as toluene, with warm ng t.ggsmpproxi mately 80[err]C. O her
alternative nethods are avail able -54 - for the conversion of 425.00 to

Compounds of - FHoRe (IPIGARFAY Sl (RC0 T TociB s pRGeIg coRpotiodinsn
SUBSTI TUTI ON dqeﬁﬁmﬁac%@%%ﬂ%xa&n Bhlor iﬂe?%ﬁ’@f%éé % R8P Rlescr | bed
in WO 88/ 03138hydrogenvpetexideipounds whi ch are substituted on the pyridine
ring, 1-€. 1N The azaketone N-oxide of Formula 470.00a can then be reacted
5 with a chlorinating agent such as SO2Clz or SOClz to form a compound of
- Formula 470.00b, Typically, this reaction results in monosubstitution of Cl
in the ortho or para-position relative to the N atom of the ring.
: A 5

(470.008) - (470.00b)

To provide the disubstituted products, steps 1 and 2 above are
10 repeated. '

(470.00D) (470.00c)

Typically, the resulting disubstituted compounds have ClI ortho and para
relative to the N atom of the pyridine ring. .
The mono or disubstituted compounds of Formulas 470.00b and

15 470.00c above can be reacted with various nucleophiles such as -

alkoxides, amines, thiols, etc. This will result in compounds whére one or

both of the Cl substituents are replaced by the nucleophile to provide a

compound of Formula 470.00d or a compound easily converted to

-~ Formula 470.00d. '



positions 2-, 3- and or 4- positions of the tricyclic ring system For
exanpl e, the cyclization nethods described on pages 20-30 of WO 10

88/ 03138 can al ready have the appropriate substituents on the pyridine ring
in place. A variety of substituted pyridines are known in the literature
and can be enployed in these syntheses. Alternatively, the azaketone of
Formula XI X (from page 27 of WO 88/03138kgl-err] 15 wherein RlL and R2 are
both H can be converted to the appropriately substituted azaket one wherein
R1 and R2 are non-H substitutents. If both Rerr] a Rlerr] are desired to
be non-H substitutents the procedure woul d be A d. The azaketone is

acid (MCPBA) or hydrogen peroxide to pR duae t <o resoondﬁ g conpound in

whi ch the nitrogen ofi ridine rlng 1 3, asyan N- o1 -e err] wherein one
of a', b', ¢ or d %e—m eCothe 1 rr] or 25
CR[err]. ThIS reactlon d IIy r g TgmB15C to refl ux,

O
470.00d |
The substituted ketone of Formula 470.00 can then be converted to
the desired compound by the methods described above and in WO
88/03138 and in U.S. Patent No. 3,326,924. '
5 Formula 405.00, wherein R or R2 are chlorine, can be made by the
following alternate process.

(415.00) | | .01) .
COOR?®

The N-oxide of Formula 415.00 can be treated with POCIg3 to form a
compound of Formula 415.01. Typically. this reaction results in mono-
10 substitution of Cl in the ortho or para position relative to the N atom of the
ring. :

Alternatively, the Cl substituted azaketones of Formula 470.00b or
470.00c above can be converted to the corresponding derivatives of
Formula 405.00 above wherein R? and/or R2 is Cl by methods analogous

15 to those described above. At this point the Cl substituent(s) can be
displaced by an appropriate nucleophile to provide the desired
substituent. Suitable nucleophiles include alkoxide, amines, thiols, etc.

- This reaction usually requires higher tempertures (e.g., from about 100° to
about 200°C) than the displacement reaction to produce ketone 470.00d

20 above. It is also usually conducted in a sealed vessel in an inert solvent.
The compound of Formula 405.00 is then converted to a compound of
Formula 400.00 as described above.



- 55 - nore typically at about O[err]C. The reaction is preferably
conducted in an inert solvent such as nethylene chloride for MCPBA or
acetic acid for hydrogen peroxi de. The azaketone N oxide of Formula 470.00a
can then be reacted 5 wth. a chlorinating agent such as SJerr]CJ[err] or
SCCl[err] to forma conpound of Formula 470.00b.. Typically, this reaction
results in nonosubstitution of C in the&8"tho or para-position relative to
the N atomof the ring. [err] To provide the disubstituted products, steps

é_ ang 2 abovg are 1Varivey edatbphilier speclespcanlalgo bé eidedstol theryridine ring
the pyr di ne. r BT A EoEeRonging, Raler SRR Bufind ed B dg a0’ 270 00n
and 15, 470. 00whahein R isrhale, preferably bvomo oriddn)s Transmetsiiation ofdad as
al koxi des, am Ay ddhative usiig an Hikyt iitilin (554 BULT SOVRIISWHE AR € one or
- 5 derivative, which can then be quenched with the appropriéte electrophile
(e.g. RIL, etc.).

An alternative process for introducing substituents at the C-3
position of pyridine Ring I of Formuia 1.0, involves nitrating a compound -
of Formula 415.00 (except wherein X is nitrogen) or a compound of

10 Formula 470.00d with tetrbutylammonium nitrate - trifluoroacetic
anhydride in methylene chloride at a temperature of 0°C to room |
temperature (about 25°C). The nitro group may-then be reduced to the
corresponding amine using iron filings in ethanol, or powdered zinc -
acetic acid in aqueous THF. By methods know to those skilled in the art,

15 the amine group can be converted to a variety of substituents, such as,
halo, cyano, thio, hydroxyl, alkyl, alkenyl, alkynyl and haloalkyl.

Wherein Z represents sulfur, a compound of Formula 400.00
wherein Z is oxygen is reacted with P285, Lawesson's reagent, or
another reagent capable of introducing sulfur in place of oxygen.. The

20 reaction may take place at elevated temperature in pyridine, toluene or
other suitable solvents. In this and other reactions, numerous conversions
of a compound of Formula 400.00 (Z = 0) to another compound of Formula
400.00 (Z = S) are possible. |

25 PREPARATION OF C5-C6-ENE DERIVATIVES
Compounds of formula 400.00 with a double bond between C-5
and C-6 can be prepared by heating a compound of Formula 470.00h in
acetic acid with SeO2 to produce a compound of Formula 470.00i.
Compounds of Formula 470.00i can be converted to final products
30 according to methods already described.

(470.00h) O (470.00) O



both of the O substituents are replaced by the nucl eophile to provide a
conpound of Fornula 470.00d or a conpound easily converted to Fornmula

470. 00d. -56.- [err] The substituted ketone of Formula 470.00 can then
be converted to the desired. conpound by the nethods described above and in
WO 88/ 03138 and in U S. Patent No. 3,326,924. 5 For mul a 405. 00,

wherein R err] or Rerr] are chlorine, caggbe nmade by the follow ng
alternate process. B [err] The N-oxide of Fornula 415.00 can be treated

with POCl[err] to forma @ERPRARATIONFOFRIPERANANEIANAYOER! |y, this
reaction results in.mono- substitution,.of .C b|nt rt Q”or”?.ara
position relative tTOMROUTASRAVIRG & piRefazipe ring bounc -itorthe
tricyclic nucleus, i.e., Formula 1.0 wherein X is N, are best prepared via
alkylation of the appropriately substituted piperazine compound of -
5 Formula 700.00 with & compound of Formula 705.00. Compounds of
' Formula 705.00 contain the appropriately substituted halide (such as Cl, .
Br, or I) or other similar leaving group (e.g., tosyloxy or mesyloxy). The -
reaction is usually conducted in an inert solvent, such as THF or toluene,
optionally with a base such as triethylamine or-potassium carb_onate, and
10 typically at a temperature range of ambient to reflux to produce a

compound of Formula 710.00.

5 L 4
(705.00) R )

In this reaction R9 is H, CO2R2 (wherein R2 is a C1 to C4 alkyl group) or

C(Z)R. The preparation of compound 705.00 wherein L is Cl is analogous
15 to the procedure described in U.S. 3, 409,621. One skilled in the art can

prepare other derivatives of 705.00 (e.g., L is Br, I, mesyloxy, or tosyloxy).

When R9 is H, C(Z)R or CO2R®, these are converted to compounds of the

invention by processes known in the art. _

An alternate route for generating the compound of Formula 710.00

20 is by reductive amination of the aza ketone 715.00 with the piperazine

700.00 ' '



Alternatively, the O substituted azaketones of Formula 470.00b or 470.00c
above can be converted to the correspondi ng derivatives of Fornmula 405.00
above wherein R err] and/or Rerr] is C by methods anal ogous 15 to those
descri bed above. At this point the O substituent(s) can be displaced by an
appropriate nucleophile to provide the desired substituent. Suitable

nucl eophil es include al koxi de, am nes, thggls, etc. This reaction usually
requires higher tenpertures (e.g., fromabout 100[err] to about 200[err] QO
than the displacenent reaction to prQduce ketone 470.00d 20 above. It is

al so usually conducted in aleal ed vesel i-n an inert solvent. The conpound
-of Formula 405.00 is then cdnverted tof a conpound of Formula 400.00 as
descri bed above. E; *Qus ¢Iec rophilic species can al so be added
to the pyridine ring he—fxf di ng hal o- suhstltutqg pyrldlne '
(Formul a 405. 00 wher eiR§ B preferably
Transnetallatlon(ﬁeihe h%l derlvatlve usi ng
n-BuLi) provides th ol

(715.00) R Y,

The reaction is typically carried out in a polar solvent, such as
methanol or ethanol, optionally in the presence of a dehydrating agent,
such as 3A molecular sieves. The intermediate Schiff base can be

5 reduced to the compound of Formula 710.00 by employing a variety of
reducing agents, such as NaCNBH3, or catalytic hydrogenafion, for
‘example, hydrogen over Pd/C. '

When R¢ is C(Z)R, these are the compounds of the invention.

When R9 is H or CO2R3, these are converted to compounds of the
10  invention as described herein. |

Compounds of Formulas 5.3A and 5.3B, wherein R25 represents a
pyridyl N-oxide, can be produced by reacting compounds of Formulas
5.3A and 5.3B, wherein R25 is pyridyl, with a one molar equivalent of an
oxidizing agent (such as oxone).

15 Compounds of Formulas 5.3, 5.3A and 5.3B, wherein R25
_ represents a pyridyl N-oxide, can be produced by reacting the product of
Preparative Example 12 with a peroxyacid (such as m-chloroperbenzoic
acid) to give the corresponding N-oxide intermediate. The desired N-
oxide product may be obtained from the N-oxide intermediate by following
20 the procedure of Example 183.

' In the above processes; it is sometimes desirable and/or necessary
to protect certain R1, R2, R3 and R4 etc., groups during the reactions.
Conventional protecting groups are operable as described in Greene,
T.W., "Protective Groups In Organic Synthesis," John Wiley & Sons, New



5 derivative, which can then be quenched with the appropriate el ectrophile
‘(e.g. RIL, etc.). An alternative process for introducing substituents at
the C-3 position of pyridine Ring | of Formula 1.0, involves nitrating a
compound of Fornmula 415.00 (except wherein X is nitrogen) or a conmpound of
10 Fornula 470.00d with tetrbutylanmoniumnitrate - trifluoroacetic
anhydride in nethylene chloride at a teng@rature of O[err]C to room
tenperature (about 25[err]C). The nitro.group may then be reduced to the.

cor respondgngYmknwalsi For éxamplei thengroups Istécﬁhp?qolunfn E@M i ﬁb@d ; 12rhﬁ?be 15
acetic acid i ose skilled in the art, -
the am ne groE’p&%an %s-(:F@E é&q {’@P‘ﬂfeg’?%ﬁﬂ *substituents, such as,
hal o, cyano, thio, hydroxyl, aIkyI al kenyl , al kynyl and hal oal kyl . Werein
Z represents sul fur, a conpound of For 00.00 wherein Z is oxygen is
reacted with Plerr]S[err], Lawes \ I%ﬁg@%bxlgésanot her reagent capabl e
of introduCing sulfur in placeo%. reaction may take place

at elevated tenpdgratare I pyrtarmneg, torueng or otthersurtabte—soj vents. In
this and ot her reactcmprommrﬁemwer si prs pHoTECTEDIGROYP Of Fprnul a

400.00 (Z = 0) td . = bossi bl e.
-COOalkyl, -COObenzyl,
O .
-COOphenyl, -C_"@ CHa

\ \
/NCOallgyl, /NCObenzyl,

~NH >NCOphenyl
~ N
_Co c\ .

O

OH —O-Q . -OCnghenyl,

-OCH3., OSi(CHg)2(t-Bu),

-NHR, wherein R is any

substituent on an amino -N '
group within the scope of R

the claims - 0O

-NR-CO-CF3, -NRCOCHj ,

O
Q

-NH» —NQ '
' o)

-NH:-C(0)-O(t-Bu)




25 , PREPARATI ON OF C5- C6- ENE DERI VATI VES Conpounds of fornula
400.00 with a doubl e bond between G5 and G- 6 can be prepared by heating a
conmpound of Forrmula 470.00h in acetic acid with SeQ2 to produce a conpound
of- Formul a 470. 00i . Conpounds of Fornula 470.00i can be converted to final
products 30 according to nmethods al ready described. A B

A - B [err] -58- PREPARATI ON CF PI FRAZI NE ANALOGS Conpounds havi ng
a piperazine ring bound to the C 11 of th trlcycllc nucl eus, i.e., Formula

- 1.0 wh in X best d f.th I
subst 1 tuted pi DheRlEcBEHraREs SRIFna e ass alsd ey benedhr AR '
For mul a 705. OOreaﬁuapcmrréactwns:d)hmplreteEﬁ‘ig @ﬁommtrmyrbe remeoyed by rstandang

substituted h h as C, Br, or I) or other simlar |eaving group
(e.g., tosylox syI oxJ The S ] o ' .
Compounds useful in this invention are exemplified by the

5 following preparative examples, which should not be construed to limit the -
scope of the disclosure. Alternative mechanistic pathways and analogous
structures within the scope of the invention may be apparent to those
skilled in the art. | |

¢

10 PREPARATIVE EXAMPLE 1 -
| A =(1,1-DIMETHYLETHYL)-3-METHYL-2- IDINE
A BOXAMID ' "
(\T o — (L
NHC(Cl-b)3

Suspendiz-cyano-s-methyl pyridine (400 g) in t-butanol (800 mL)
15 and heat to 70°C. Add concentrated sulphuric acid (400 mL) dropwise
over 45 minutes. Maintain the temperature at 75°C, until the reaction is
complete, and for an additional 30 minutes. Dilute the mixture with water
(400 mL), charge with toluene (600 mL) and bring to pH 10 with
concentrated aqueous ammonia. Maintain the temperature at 50-55°C
20 during the work up. Separate the toluene phase, and reextract the
aqueous layer. Combine toluene phases and wash with water. Remove
the toluene to yield the title compound N-(1,1-dimethylethyl)-3-methyl-2-
pyridine carboxamide, as an .il, from which solid product is crystallized.
(Yield 97%, as determined by an internal standard assay with gas
25 chromatography). | '
B. -[2-(3-CHLOROPHENYL)ETHY1 }-N-(1.1-DIMET

ETHYL)-2-PYRIDINE CARBOXAMIDE

S T
S

NHC(CH;)s

NHC(CFb)s

Dlssolve the title compound of Preparative Example 1A, N-(1,1-
30 dimethylethyl)-3-methyl-2-pyridine carboxamide (31.5 g.) in



reaction is usually conducted in an inert solvent, such as THF or tol uene,
optionally with a base such. as triethylam ne or potassium carbonate, and 10
typically at a tenperature range of ambient to reflux to produce a conpound
of Formula 710.00. H[err] In this reaction Rerr] is H Cderr]Rerr]
(wherein Rlerr] is a (err] to (ferr] alkyl group) or C(Z)R The
preparation of compound 705.00 wherein L.igp 0 is analogous 15 to the
procedure described in U S. 3, 409,621. One ski IIed |n the art can prepare

i i I When
% oy O O L) b oo bR A BLAOEL AR
the invention tﬁl s exane whil amalnwlagttbe ri%ﬁl@efatut&aaf 0#A0°C.
generating the 'DlwpotmﬂanﬁrrﬁOdééﬂ purplélréd AQdi sodiimEide VEed)idi @0 of
the aza ketone 15,004 tAqd 26180 eorf‘fjlrr%-'cpnE)robenzy?chIonde ?26 5g., 0.174 mole) -
5 in tetrahydrofuran (125 mL) while maintaining the temperature at -40°C.
Stir the reaction mixture until the reaction is complete as determined by
thin layer chromatography. Add water to the reaction until the color is
dissipated. Extract the reaction mixture with ethyl acetate, wash with
water, and concentrate to a residue which is the title compound. (Yield
10  92% as shown by chromatography).
C. -[2-(3-CHLOROPHENYL)ETHYL]-2-PYRIDINE-CARBO-
NITRILE o
Cl

I:JHC(CH_;):;

Heat a solution of the-title compound of Preparative Example 1B, 3-
15 [2-(3-chlorophenyl)ethyl]-N-(1,1-dimethylethy!)-2-pyridine carboxamide
(175 g, 0.554 mole) in phosphorous oxychloride (525 mL, 863 g, 5.63
mole) and reflux for 3 hours. Determine completion of the reaction by thin
layer chromatography. Remove any excess phosphorous oxychloride by
distillation at reduced pressure and quench the reaction in a mixture of
20  water and isopropanol. Bring to pH 5-7 by adding 50% aqueous sodium
hydroxide solution while maintaining the temperature below 30°C. Filter
the crystalline slurry of crude product and wash with water. Purify the
crude product by slurrying the wet cake in hot isopropanol, and cool to O-
5°C. Filter the product, wash with hexane and dry at a temperature below
25 50°C to yield the title.compound. (Yield: 118g (HPLC purity 95 7%), m.p.
72°C-73°C, 89.4% of theory).



[err] The reaction is typically carried out in a polar solvent, such as
net hanol or ethanol, optionally in the presence of a dehydrating agent,
such as 3A nol ecul ar sieves. The internediate Schiff base can be 5 reduced
to the conmpound of Fornula 710.00 by enploying a variety of reducing
agents, such as NaCNBH err], or catalytic hydrogenation, for exanple,
hydrogen over Pd/C. Wen Rerr] is C(Z)Rggbese are the conpounds of the
invention. Wien Rerr] i's Hor qurr]R[err] these are converted to
conmpounds of the 10p i nveOMer 6) mirsls of For mul as
5.3A and 5. 3B, erejn Rerr[ r
by reacting cofpEuhisis!
with a one nolar equ
Compounds of For
pyridyl N-oxi de,

Prepgrative
¥ m chl orper#exzei@ acng 6 give the
correspondi ng N-oxi dN¥" i ” The desiredNN- o¥i de product may be
obtai ned fromthe N-oxide internmediate by follown

Dissolve the title compound of Prepafatiye_ Example 1C, (118 g,

5 0.487 mole) in dry tetrahydrofuran (1.2L) and add N-methyl-piperidyl
magnesium chloride (395 mL, 2.48 mole/liter, 0.585 mole, 1.2 eq.) over 15
minutes. Maintain the temperature at 40°C-50°C by.cooling with water as
necessary, for 30 minutes. Determine completion of the reaction by thin
layer chromatography. Quench the reaction by reducing the pH to below

10 2 with 2N HCI and stir the resulting solution at 25°C for 1 hour. Remove
the bulk of the tetrahydrofuran by distillation and adjust the resdlting
solution to pH 3.5 by addition of aqueous sodium hydroxide. Cool to 0 to
5°C and filter off the crystalline hydrochloride salt product. Wash with ice
cold water and dry to constant weight at 60°C to yield the title compound.

15  (Yield: 168.2 g (HPLC purity 94%), m.p. 183°-185°C, 89% of theory).

E. -CHLORQ-11-(1-METHYL-4-PIPERIDYLIDENE)-6.11-

IHYDRO-5H-BENZOQ[5.6]CYCLOHEPTA[1.2-b]PYRIDINE
Cl

Dissolve the title compound of Preparative Example 1D above (59

20 g, 0.15 mole) in hydrofluoric acid (120 mL, 120 g, 6.0 mole) at -35°C and
add boron trifluoride (44.3 g, 0.66 mole) over 1 hour. Determine '

completeness of the reaction by thin layer chromatography. Quench the



20 the procedure of Exanpl e 183. In the above processes, it is sonetines
desirabl e and/ or necessary to protect certain Rerr], Rerr], Rerr] and
Rlerr] etc., groups during the reactions. Conventional ‘protecting groups
are operable as described in Geene, T.W, Protective Goups In Organic

Synthesis," John Wley & Sons,-New  -6064-York, 1981. For exanple, the
gr oups I|sted in colum 1 of Table 1 may- be protected as indicated in
col um 2 of t hesdotibhaisingABelEwiatér and potassium hydroxide bringing MROSEITED tGROUPS

1COC3G?H(J5| TO BE PRgﬂgﬁToﬁqo asl) tr,g prgﬁgﬁﬂﬁ&gﬁ%’%nd%wnh \1vate£ and

NCOphenyl [er r brine. Concentrate the toluene solution to a resndue and dlssolve in ot
~ hexane. Remove the insolubles by filtration and concentrate the filtrate to
5 yield the titte compound as an off-white powder. (Yield: 45.7 g (HPLC
purity: 95%), 92% of theory). .
Alternative Step E: 8-CHLORO-11-(1-METHYL-4-

PERIDYLIDENE)-6.11-DIHYDRO-5H-BENZ YCLOHEP 2-
~ DbIPYRIDINE s '
10 React the title compound of Preparative Example 1D above (177 g,

0.49 mole) in trifluoromethanesulfonic acid (480 ml, 814.1 g, 5.31 mole) at
90-95°C for 18 hours under nitrogen. Determine the completeness of the
reaction by thin layer chromatography. Cool the reaction and quench the
reaction with ice-water and adjust the pH to 6 with barium carbonate.

15  Extract the product with methylene chloride, and concentrate under
reduced pressure to about 1 liter. Wash with water, and extract the
product into 1 N HCI which is treated with 30 g of activated charcoal, and
filter through celite. Adjust the pH of the filtrate to 10 with aqueous sodium
hydroxide (50%), extract the product into methylene chloride, and remove

20 under reduced pressure to form a residue. Dissolve the residue in hot
hexane, and filter to remove insolubles. Concentrate the filtrate to yield
the title compound asa beige powder. (Yield: 126 g (HPLC punty 80%),

65% oftheory)
F. LH-11-THXYAB YL--
25 IDYLIDENE)-6.11-DI -BENZ L PTA[1.2-
PYRIDINE

|
CO,CH,CHg

Dissolve the title compound of Preparative Example 1E above
(45.6 g, 0.141 mole) in toluene (320 mL) at 80°C and to it gradually add
30 ethyl chioroformate (40.4 mL, 45.9 g, 0.423 mole). Following complete



[err] [err] -OCH err], OGSi(CHerr])[err}(t-Bu),
-NHR, wherein Ris any substituent on an am no group within the scope of
[err] the clainse -NR-CO-CF[err], -NRCOCH err] -NRCH err] -NHerr]

[err] -NH-C(O-Qt-Bu) -61- Qher protecting groups well known in the
art also may be used. After the reaction or reactions, the protecting
groups nmay be renpved by standard procedugss. Corrpounds useful in this

i nvention are exenplified by the 5 follow ng preparative exanpl es, which

should not be g@ggionlfthikfain tHE femipitature at 80°C for 1 hour, then add
" diisopropylethylamine (2.7 mL, 2.00 g, 0.016 mole) and additional ethy!
chloroformate (4.1 mL, 4.65 g, 0.0429 mole). Monitor completeness of the
.reaction by thin layer chromatography. Upon completion, cool the
5 reaction mixture to ambient temperature, and wash the toluene solution.
with water. Concentrate the organic layer to a residue and dissolve in hot
acetonitrile (320 mL). Decolorize the solution with 14 g of activated
charcoal. Remove the activated charcoal by filtration and concentrate the
filtrate to a crystalline slurry. Cool the mixture to 0-5°C, and isolate the
10.  product by filtration. Wash with cold acetonitrile and dry the product at
below 70°C to yield the title compound. (Yleld 42 4 g (HPLC purity
97.4%), 80% of theory).
G. -CHL -11-(4-PIPERIDYLIDENE)-6.11-DIHY -5H-
BENZ YCLOHEPTA[1.2-b]PYRIDINE

Cl

N

CO,CH,CH, H
Hydrolize the title compound of Preparative Example 1F, 8-chloro-
11-(1-ethoxycarbonyl-4-piperidylidene)-6,11-dihydro-5H-
benzo[5,6]cyclohepta[1,2-b]pyridine (39 g, 0.101 mole) with KOH (50 g) in
ethanol (305 mL) and water (270 mL) at reflux under an argon _
20 atmosphere for 64 hours. Partially distill off the ethanol and dilute the

" residue with brine, and extract with ethyl acetate (3x). Wash the combined
organic phases with water and dry with NaZSO & Remove the solvent to

15

give a solid which can be recrystallized from toluene to give the title
compound as a white solid. (Yield: 24.5 g, 77%, melting point 154-
25 155°C).
H. By substituting in step 1B above, the beniylic_halidé:

Cl
X
| Cl



scope of the disclosure. Alternative mechanistic pathways and anal ogous
structures within the scope of the invention nmay be apparent to those
skilled in the art. 10 PREPARATI VE EXAMPLE -1 A.

N- (1, 1- DIl METHYLETHYL) - 3- METHYL- 2- PYRI DI NE CARBOXAM DE [err] Suspend
2-cyano-3-nethyl pyridine (400 g) in t-butanol (800 nL) 15 and heat to
70[err]C. Add.concentrated sul phuric aciLgg(.400 nL) dropwi se over 45

m nutes. Maintain the tenperature at .75[err]C, until the reaction is

conpl ete, and _@ﬁi(% ' ' Linet 18a & ' W th water
(400 m), charfg)Fe)liT]vé7l ta h tol E’gﬁ’gﬁ%%%gd?t?@%z"@}rg}’ir@ ?%élgﬁly?gg vmsl%ﬁeconcent rat ed
aqueous armoniBethagisAsSIRPS Kethraugh Catthe SOMPAMISS[ err ] C 20 during the
wor k up. Separate the tol uene phase, gextract the aqueous | ayer.

Conbi ne tol uene phases and wash ygrTiw F gihe taluene to yield the
title conpound N-(1,1 -dinmethyld hylx yridi ne carboxam de, as
an oil, fromwhich solid product\ds 27y (Yield 97% as determ ned
by an internal standard assay withMNas 2 N Pgraphy). '

is prepared. Dichloro compound (I) is recrystallized from toluene and has

5 a melting point of 150-152°C. Reaction times are determined by TLC or
HPLC. In some instances purification of the product by chromatography is
necessary. '

PREPARATIVE EXAMPLE 2
10 A -(1.1-DIMETHYLETHYL)-3-[2-(4-FL PHENYL)-

'ETHYL)-2-PYRIDINE CARBOXAMIDE '

o —>
NZ 7

|
NHC(CHb)s NHC(CHs)s

Cool a solution of N-(1,1-dimethylethyl)-3-methyl-2-pyridine-
carboxamide (38.4 g, 0.2 mole) in dry THF (250 mL) to -40°C and add n-
15  butyl lithium (185 mL, 0.44 mole). Add sodium bromide (1.9 g, 18 mmol.)
and stir for 15 minutes. Add 4-fluorobenzylchloride (31.8 g, 0.22 mole)
and stir for 2.5 hours while warming to -5°C. Quench the reaction with
water and extract the product twice with ethyl acetate, then wash with
brine (2X). Dry the organic phase over Na'ZSO 2 filter and remove the

20 solvent to give the title compound. (60.0 g, Yield 99%, m.p. 59-61°C.)

| B.  3-[2-(4-FLUOROPHENYL)ETHYL]-2-PYRIDINE
CARBONITRILE : |

NHC(CHg)g



B. 3-[2- (3- CHLOROPHENYL) ETHYL] - N- (1 . 1- DI METHYL- ETHYL) - 2- PYRI DI NE
CARBOXAM DE [err] Dissolve the title conmpound of Preparative Exanple 1A,
N-(1,1- 30 dinethylethyl)-3-nethyl-2-pyridine carboxamde (31.5 g.) in
-62 - tetrahydrofuran (600 nL) and cool the resulting solution to
-40[err]C. Add n- butyllithium (2 eq.) in hexane while maintaining the
tenperature at - 40[err]C. The solution tgyps deep purple-red. Add sodium
bromde (1.6 g) and stir the mxture Add sol ution of

e e he v ot L s SomeBubd ke ?Sg@éﬂ%gw&?@@( 125

) while mai ) I
m xture until n@'?e IPeR:’gct I on IEG corrpr'je?% HO e er m ne h%th‘lb%pﬁa
g(l[ gggt ogr gp%go@@g npaﬁﬁhetrea&tft?]hﬁg:t’aﬁtré entw{&gltdnd Bssﬁpm? rylé@or;il (sa%)at ed.
S W
concentrate toS *‘ g&é’aﬁm@m‘f&u&w*‘? eﬁ")g %58 g “@sga"i'g‘ “@g% as
shown by ci on¥¥ash yrine and dry over Na O Remove the solvent and pass the
resndue_ through a coarse SIO (60 200 mesh) column to give the title

compound as a white solid (40 g, Yield 88%, m.p. 48- 49°C.).
C. - -5.6-DI Y -11H-BENZ L -

N
—>
N/ CN F

10 - .
Cyclize the title compound of Preparative Example 2B above (31.5

g, 139 mmol) in polyphosphoric acid (1.24 kg) at 200°C for 5.5 hours.
Pour onto ice and basify with NaOH solution (50%). Extract the product
with chloroform (3x) and wash with brine. Dry the organic phase with
15 NaZSO & filter and remove the solvent to give the title compound (20.4 g,
yield 64%, m.p. 78-81°C after recrystallization from diisbpropyl ether).
D. - BRO-11-(1-METHYL-4-PIPERIDINYL)-6.11-
DRO-5H-BENZ YCLOPHEPTA[1.2-b]PYRIDIN-11-

/Y —

— . —
T F N ho F

\
CH;

20 Dissolve the title compound of Preparative Example 2C above.
(10.0 g, 44 mmol) in THF (100 mL) and add slowly to a cooled (-40°C)
solution of the Grignard reagent prepared from N-methyl-4-chloro-
piperidine (57 9 mL, 88 mmol) and magnesium in THF (70 mL). Stir the

mixture for about 1 hour while warming up to 0°C. Quench the reaction
25 with NH CI solution and extract with ethyl acetate (2X). Wash the organic

phase with brine and dry over NaZSO " fiter and remove the solvent.



C. 3-[ 2- ( 3- CHLOROPHENYL) ETHYL] - 2- PYRI DI NE- CARBO- NI TRILE [err] Heat a
solution of the title conpound of Preparative Exanple 1B, 3- 15

[ 2-(3-chl orophenyl)ethyl]-N(1,1-dinethylethyl)-2-pyridine carboxan de (175
g, 0.554 nole) in phosphorous oxychlorlde 525 nL, 863 g, 5.63 nole) and
reflux for 3 hours. Detern1ne conpl etion o the reaction by thin layer

T e e

sol ution whil egm&gﬁd(%,{}% eﬁ h@é ¢oPRE %!}B ﬁ%@mzﬁ%ﬁ'ﬁrohgdnféﬂ) ?ll the

~crystalline sl product an water. Purify fhe crude
product by sl ufth@fdg the wet cake in hot isopropanol, and cool to O-
S[err]C. Figter theEpr Od@CFLUGM-1\4/L(t1hMEHX-M§-4€FHI@EFRID\ﬂIEMEt-6rMer ature
bel ow 25 50[ e(y
95. 7%, mp. 7

Add the title compound of Preparative Example 2D above (7.3 g,
22.3 mmol) to a mixture of cooled H SO and CF SO H (1:1), (146 mL).
10  Stir the reaction mixture for 0.5 hours at ice bath temperature and then at
room temperature for 1.5 hours. Pour the reaction mixture onto ice and
basify with NaOH (50%) solution. Extract the product with ethyl acetate
(3X) and wash with brine. Dry the organic phase over Na SO & filter and
remove the solvent to give a crude oil. Charcoal the oil and recrystalllze
15 from ethyl acetate and isopropy! ether to give the title compound. (5.6 g,
Yield 82%, m.p. 134.5-135.5°C.). ..

F. -FLUORO-11-(1-ETHOXYCARBONYL-4-
PIPERIDYLIDENE)-6,11-DIHYDRO-5H-BENZQ[5.6]CYCLOHEPTA[1.2-
b]PYRIDINE

, .
CO,CH,CHj

Stir a solution of the title compound of Preparative Example 2E
above (5.0 g, 16.2 mmol) and triethylamine (2.6 g, 26 mmol) in dry toluene

20



-63 - D.° 1 -(METHYL-4- Pl PERI DI NYL) [ 3- ( 2- ( 3- CHLORO

PHENYL) ETHYL) - 2- PYRI DI NYL] METHANONE HYDROCHLORI DE Di ssolve the title
compound of Preparative Exanple 1 C, (118 g, 5 0.487 nole) in dry
téetrahydrofuran (1.2L) and add N-nethyl - %goerl dyl magnesi um chl ori de (395
m., 2.48 nole/liter, 0.585 nole, 1 2 eq.) over 15 m nutes. Mintain the
terrperature at oAl er cool.in vva Sliq & or 30
m nut es. Det er(‘ﬁﬁi&‘%@hﬁp e %\‘i’re}s opeaégllogBﬁne q&%ﬁ%ﬁﬁ(?%ﬁ[ﬁw%aphy.
Quench the reaf9. 8@196ynm@d)uaa agswhgepﬁttrdheéemmm mna\iemoemtunelfoaaa stir
the resul ting ﬁﬁ’t‘l&{ %'ﬁd réo! %Fr] Rfre%o holER t% ttlj?éar tion%dnd he

tetrahydrofura H 3.5
by addition ofRa l’ L} r O th é)ﬁeg O(LS“ éb!a ni(gp{oer
of f the -crybst a200 mesmda@d;alutewﬂa Ghllctl to yield the méa;nomptoundcas awhitaat er

O e R IR Sl e BT, )

E. 8- CHLORO 11 ( LeVETHHELAIPROERI DRI PERHDYEIDENE)-6,11- DIHYQBQ 5H-
Dl HYDRO- 5H- BENZ| L%W#LAEfgjbﬁ)lg% [_er r] Dissolve the title
conmpound of Pr eI oabove (
A  — ,
<N F ==\ F
) )
CO,CH,CHj, H
10 Reflux the title compound of Preparative Examplé 2F above

(3.83 g, 10.4 mmol) with KOH (4.6 g) in 50 mL of ethanoI/HZO (1:1) for 4

hours under an argon atmosphere. Pour the reaction mixture into a brine
solution and extract with ethyl acetate (2X), dry over NaZSO 4 and filter.

Remove the solvent to give the title compound (2.86 g, Yield 90%, m.p.
- 15  138-140°C.). _ :
H. By employing the benzyl halide

Cl/\©\F

in place of 4-fluorobenzyl chloride in step 2A above, the product

20 is prepared (m.p. 138-140°C, triturated with pentane) by employing
basically the same process as described in steps 2A-2G. Workup time is



20 g, 0.15 nole) in hydrofluoric acid (120 nL, 120 g, 6.0 nole) rat
-35[err] C and add boron trifluoride (44.3 g, 0.66 nole) over 1 hour.

Det erm ne conpl eteness of the reaction by thin layer chronmatography. Quench
t he -64 - reaction using ice, water and potassi um hydroxi de bringing the
solution to a final pH of 10. Extract the product with toluene and wash
with water and brine. Concentrate the tob@fne solution to a residue, and

di ssolve in hot hexane. Renove the insol es by filtration and concentrate

the filtrate tg. 5 | e t und as an ff- wder, Yi el d:
45.7 g (HPLC p@?ﬁe{’?.}l"%}s’a e{t}geziglofﬁ or ﬁ'@%‘?@r In gp& iRsta ’\P&sﬁl’éﬁ"’%{%" o819y oro 1
- 1- (1- METHYL- 4- preidBERbD¢hrdEdByraphly s ndddd¥BRO- 5H BENZ([ 5, 6] CYCLOHEPTA[ 1, 2-
b] PYRI DI NE 10, React the title conpound of Preparative Exanple 1D

above (177 g, 0.49 nole) in trifluoronethanesul fonic acid (480 nm, 814.1 g,
5.31 nole).at 90-95[err]C for 1BRERABAIMEBEXAMPEES. Deternine the

conpl etenegs of thea -DIMET! YRIDIN
: CHy N CH; CHs N CH;
J— 1
| %
o@ _

A solution of 285 mL (1.31 mol) of 35% peracetic acid was slowly
added to a stirred solution of 149 g (1.39 mol) of 3,5-dimethylpyridine .
during which the temperature rose to 85°C and was maintained at this
10  temperature during addition. After the temperature of the mixture dropped
to about 35°C the reaction was stored at 5°C overnight.
After partial removal of 185 ml of acetic acid via distillation under
vacuum, the reaction was washed with NaHSO 4 solution and then

~ neutralized with 10% NaOH solution to pH of about 7. The product was
15 extracted with CH20I2 to give the title compound as a white solid (yield

142 g, 83%). .
B. 1-METHOXY-3.5-DIMETHY! PYRIDINIUM METHYL SULFATE

Chan X Ch CH,
—>
Ng |
| o ‘ - H ©
O OCHj CHsSO4

Dimethylsulfate (42.0 0, 0.33 mol) was slowly added to 41.0 g (0.33
20  mol) of 3,5-dimethylpyridinium N-oxide with mechanical stirring. The
mixture was then heated on a steam bath for 1 hr. Then vacuum was
applied while cooling to give a brownish solid of the title compound in

quantitative yield. -

C. -CYANO-3.5-DIMETHYLPYRIDINE

O

25



reaction by thin [ayer chromatography. Cool the reaction and quench the
reaction with ice-water and adjust the pHto 6 with barium carbonate. 15
Extract the product with nmethylene chloride, and concentrate under reduced
pressure to about 1 liter. Wash with water, and extract the product into 1
N HCl which is treated wwth 30 g of activated charcoal, and filter through
celite. Adjust the pHof the filtrate to.¥4 w th aqueous sodi um hydroxi de
(509, extract the product into methylene chI or| de, and renove 20 under

- reduced pressure to-ﬁd)é@baeroe g;)ngo"}goﬁsgl aﬁﬁéﬂ{@@l& b? %ﬁf@ne and
filter to rerm z)l&g \l;ﬁé?f%l-( nctgpt(a&g%’e& m@ﬁfwo yirel d t e t|

conpound as a

theorxtl)??.O F. o ﬁdln@?@G rethy( éulfaﬁé Bmlhﬂol mE?dO HLPEBté?\(hfrDFé‘ﬁt %:nGt 1t1|

- DI HY SH rr ssal ve etitle

conmpound of Pr%ﬁfrkgg@% gg@béréﬁ'ﬁégg 96(];\l gﬁ"g rf%ﬁ P'Bftuirﬁ“f% uene

(320 m_) atssoptorep(atab@ut tovgrright:| The anixtuge was fijeredrana washedwdth( 40. 4
m., 45.9 g, 0. ¢ater Give 40Y OANeMIsUMPSHRd. An analytical sample was

recrystallized from.isopropyl ether and pentane (4:1) (m.p.: 61-62°C).

D. -(1.1-DI YLETHYL)-3,5-DIMETHYL-2-PYRIDINE -
B DE _
CH x~CHs CH
| —
&
"N CN C(CH3)3

10
' To a stirred solution of 20.3 g (0.153 mol) of 2-cyano-3,5-

dimethylpyridihe in 100 mL of 20 mL of conc. sulfuric acid within 10
minutes, followed by 20 mL of t-butanol over an additional 15 minutes.

_ The solution was warmed at 75°C for-30 minutes after which it was cooled

15 to room temperature and basified with 25% NaOH. The product was

extracted 3X with EtOAc (600 mL), which was combined and washed 1X
with brine, dried (NaZSO 4), filtered and concentrated in vacuo to give the

titte compound (31.26 g) as a yellowish oil.

E. 8-CHLORO-3-METHYL-11-(4-PIPERIDYLIDENE)-6.11-
20 IHYDRO-5H-BENZQI[5.6]CYCLOHEPTA[1.2-bJPYRIDINE '

 CHy X s

NZ \~NH-C(CHy);
) .

By substituting in step 1B above N-(1,1-dimethylethyl)-3,5-dimethyl-
2-pyridine carboxamide for N-(1,1-dimethylethyl)-3-methyl-2-pyridine
carboxamide and employing basically the same methods as steps B

25 through G of Preparative Example 1, one obtains 8-chloro-3-methyl-11-(4-
piperidylidene)-6,11-dihydro-5H-benzo[5,6]cyclohepta[ 1,2-b]pyridine. |
Reaction times are determined by TLC or HPLC.



-65 - addition, maintain the tenperature -at 80[err]C for 1 hour, then add
di i sopropylethylamne (2.7 nL, 2.00 g, 0.016 nole) and additional ethyl
chloroformate (4.1 nL, 4.65 g, 0.0429 nole). Monitor conpl eteness of the
reaction by thin layer chromatography. Upon conpletion, cool the 5
reaction m xture to anbient tenperature, and wash the toluene solution with
wat er. Concentrate the organic |ayer to a72esidue and di ssolve in hot
acetonitrile (320 nmL). Decolorize the solution with 14 g of activated
charcoal . Renove the activated PRERPARATIWEBEXAMPLEY and concentrate the
filtrate to a crystalli e.§lurry. Cool the mxture to O-5[err]C, and
isolate the 10 pro A (o l‘fqnlgt ration. Wash with.-cold acetonitrile and dry
t he product at bel - H9 Brld e t OHge conpoun Yi gCH3 42.4 ¢
(HPLC purity 97.49%, t heory). N I
8- CHLORO 11- (4- Pl PER HY 5H
BENZ( 5, 6] CYCLOHEPTA[ PYRI DI NE [ pl/ 5

' or

for 3,5-dimethylpyridine in Preparative Example 3 above and following
5 Dbasically the same procedure (steps A-E), the compounds

s
CHy” "N

respectively, can be prepared. Note that the addition of the nitrile group
to the pyridine in Step C of Preparative Example 3 can result in the
10 formation of other undesirable isomers which can be removed via flash
- chromatography.



Hydrolize the title conpound of Preparative Exanple 1F, 8-chloro- 11

-(1- et hoxycar bonyl - 4- pi peri dylidene)-6,1 1 -di hydro-5H

benzo[ 5, 6] cycl ohepta[ 1, 2-b] pyridine (39 g, 0.101 nole) with KOH (50 g) in
et hanol (305 nL) and water (270 nlL) at rgiyx under an argon 20 atnosphere
for 64 hours. Partially distill off the "etthanol and- dilute the residue with

brine, and extract with ethyl a@%&%‘%\m@%&?comi ned organic
phases with water and dry wth i . the solvent to give a
solid which can be l‘ecry ALOREO 11 H-B IE Y Bl ERTA

| ting point 154 25 155[err]C).

as a white sol pdy_
.)‘ the benzyllc hal i de: [err] -66 -

H. By substiTU
.for neta-chl orobenzyl chl gfi de, e same net hods as
g " Cl

5 To a mixture of 25.1 grams (0.103 mole) of 8—chloro-5,6-'dihydro-
11H-benzo[5,6]cycloheptal1,2-b]pyridin-11-one in 175 ml of dry
methylene chloride at 0°C under an argon atmosphere was added
dropwise over 70 minutes a solution of 24.12 grams of 3-chloroperoxy-
benzoic acid in 150 ml of methylene chloride. After the addition the

10  solution was stirred for 1/2 hour after which the ice bath was removed.
After two days the reaction was poured into 1.0 N aqueous sodium
hydroxide and extracted with methylene chloride. The organic portions -
were combined, washed once with water, dried over magnesium sulfate,
filtered and concentrated in vacuo. The resultant product was triturated

15  with isopropyl ether and filtered to provide 25.8 grams (96%) yield of the
title compound.

2.8-DICHLORO-5.6-DIHYDRO-11H-BENZ
YCLOHEPTA[1.2-bIPYRIDIN-11- NE, AND 4 .8-DICHLORO-
IHYDRO-11H-BENZO[5.6]CYCLOHEPTA[1.2-b]PYRIDIN-11-ONE

20

To a mixture of 29.13 grams (112.2 rrimol) of the title compound
from Preparative Example 5A above, in 40 ml of dry methylene chioride at
0°C and under argon atmosphere was added 500 ml of 1.0 M SO2Cl>
dropwise over 1 hour. The ice bath was then removed and the reaction



is prepared. Dichloro conpound (1) is recrystallized fromtoluene and has 5
a-nelting point of 150-152[err]C. Reaction tinmes are determ ned by TLC or
HPLC. In sone instances purification of the product by chromat ography is
necessary. PREPARATI VE EXAMPLE 2 10 A N(1,1 '
- DI METHYLETHYL) - 3- [ 2- ( 4- FLUOROPHENYL) - _E;' YL] - 2- PYRI DI NE CARBOXAM DE [err]
Cool a solution of N (1, 1-dinethylethyl)-3-nethyl-2-pyridine- carboxam de
- (38.4 g, 0.2 I in HE 0 to - ' but yl

i t hi um (185 grﬁ',’%?i?%?‘%@?é&ﬁ?%@ﬁm gpgi&;ﬁ%@;@%r%&gﬁﬁa WS-and stir
for 15 m nut eThesdikturefwaspobradzinta iGN agugms. [da@H and extisictgd threestir for
2.5 hours whi} ) - C(H&r@ t ' ] er and
extract the p#@(ﬁ%@é’@ \%?9% ﬁ{ktl]%reé'ﬁgpi acet%ﬁg,@%ﬁmﬁggﬁaﬁﬁﬁ%ﬁeeé 2X) .
Dry the or ganMISfResiitased anfiqancentsetad in vaquq tasyielha Rredudewhice W
sol-vent taggi ariﬁét@_ahdtdefafétéﬂwﬂaslﬁ @ﬁr&nﬂtog{aphﬁt@%ﬁéld the twbitlel[ err] C.)
B. 3-[2-(4- LUCRCPQENY ) ETHYL] - 2- PYRI DI NE CARBONI TRILE [err]
. compounds. . _

C. 4-(2.8-DICHL -5,6-DIHYDRO-11H-BENZ -
LOHEP 2-bJPYRIDIN-11-YLIDENE)PIPERIDINE AND 4-(4.8-

ICHLORO-5.6-DIHYDRO-11H-BENZ YCLOHEPTA-[1.2-b]-
10 PYRIDIN-11-YLIDENE)PIPERIDINE

By followihg essentially the same procedure as that described in
parts D-G of Preparative Example 2 above, the 2,8-dichloro and 4,8-
dichloro products of Preparative Example 5B above were converted to the
15 corresponding title compounds. '

PREPARATIVE EXAMPLE 6
A -(1.1-DIMETHYL-1-ETHYL)-8-CHLORO-5.6-DIHYDRO-
-BENZQ[5.6]CYCLOHEPTA[1.2-b]PYRIDIN-11-ONE '
/ \ cl (CH;)C /
—

O

To a mixture of 20.05 grams (82.28 mmol) of 8-chloro-5,6-dihydro- -
11H-benzo[5,6]cyclohepta[1,2-b)pyridin-11-one in 400 ml of dry

20



-67 - Heat the title conpound of Preparative Exanple 2A above (60.0 g, 0.2
nole) in POCl[err] (200 nL) to 110[err] C under an argon atnosphere for 3.5
hours. Pour the reaction mxture onto ice and basify with NaCH (50%
solution. Extract the mxture with ethyl acetate (3x) and wash with water.
5 Wash with brine and dry over Na[err]SJerr]. Renove the solvent and pass
.the residue through a coarse Si @2 (60-20075esh) colum to give the title
conpound as a white solid (40 g, Yield 88% mp. 48- 49[err]C ). C

9- FLUORO- 5. 6- D*léiYQB@réMrhﬂBENZﬁ@ ﬁh@ﬁﬁh@kﬁﬁTﬁmdsbh%r@bPﬁm@éﬁ %s%e[a?r r]
10 Cyclize the title co 0 Pr a ?ZBaboveﬁmsglj
mrol ) in pol yplEeRMERiY %Bom("i't% g&mip é??o@ﬂ;%‘ EASONS SR Sy ag-RY ¢
onto ice and bastrdhydrotunamaDHegebhotioromixtafdwasksidwiycwatrhed jo sdomt wi t h
chl oroform (3x}e ARG el ShrrBl'oV8miGhY THE nfkRRE Wad iR p8lrel into 10%
5 aqueous ammonium chloride and extracted four times with methylene
chloride. The combined organic portions were dried over magnesium
sulfate, filtered, and concentrated in vacuo to give the title compound,
along with 8-chloro-11-(1,1-dimethyl-1-ethyl)-6,11-dihydro-5H-
benzo[5,6]cyclohepta[1,2-b]pyridin-11-0l. These compounds were
10 separated via flash chromatography to give the title compound, which was
recrystallized from isopropyl ether to give 4.37 grams (18%) of the title
compound as a white solid.
B. 1-DIMETHYL-1-ETHYL)-8-CHLORO-5.6-DIHYDRO-
11H-BENZ YCLO! 2-b]PYRIDIN-11-YLIDENE]PIPERID

(CHalsC p \
=N
o
15
By using the title compound of Part A above and applying

essentially the same procedure described in parts D-G of Preparative

Example 2 above, one can obtain the title compound.
20 PREPARATIVE EXAMPLE 7

A -CHLORO-6.11-DIHYDRO-11-HYDROXY-5H-BENZ
YCLOHEPTA[1,2-b]PYRIDINE

To a mixture of 25.03 g (103 mmol) of 8-chloro-5,6-dihydro-11H-
25 Dbenzo[5,6]cyclohepta[1,2-b]pyridin-11-one in 200 mL of methanol at room
temperature and under a nitrogen atmosphere was added portionwise
over a period of about 1 hour 4.82 g (124 mmol) of sodium borohydride.
Occasional cooling with an ice bath was necessary at times during the



15 Na[err]S(err], filter and renove the solvent to give the title
conpound (20.4 g, yield 64% mp. 78-81l[err]C after recrystallization from
di i sopropyl ether). D 9- FLUORO- 1 1-(1--METHYL-4- Pl PERI DI NYL) -6, 11-

DI HYDRO- 5H BENZ( 5, 6] CYCLOPHEPTA[ 1, 2-b] PYRIDIN-11-QOL [err] 20

Di ssolve the title conpound of Preparative Exanple 2C above (10.0 g, 44
mmwol) in THF (100 nL) and add slowy to .agool ed (-40C) solution of the
Grignard reagent prepared from N- et hyl - 4-chl oro- pi per|d| ne (57.9 nL, 88

mol ) and mag”g%ﬂi‘ﬁ% u’i‘oﬁdfr 6%@0?&&0&%&\% Ité?ﬁxmﬁ&ﬁf'rﬁﬁf uré anﬂ‘tupé’Wgs"‘h' le

war m ng up eactlon

extract with ePAYredpia i &?é’ & watengnchthenexrapdad (‘,’Vlﬁﬁlﬁg&" Wﬁtﬁt%ﬁ%e Rl dry
over Na[err] SCbémbined digaic p@ﬁlohgm washed Withbrine, drigtBoverPurify the

oee’ et 11 Chimashn SHESte S Shecanle BAL36: e a4, *©
m p. 126 15[ eradristallized frone hpt ispbtopydetiver. Themedidisingrfitate was punfled
via flash chromatography (20% ethyl acetate in hexanes) to yield more
product which solidified on standing. Both batches were combined to
yield 20.41 g of the title compound as a white solid.
B. -DI HL RO-6.11-DIHYDRO-5H-BENZ -
10 HEPTA[1.2-b]JPYRIDINE

To a mixture of 13.3 g (54 mmol) of 8-chloro-6,1 1-dihydro-11-
hydroxy-5H-benzo[5,6]cyclohepta[1,2-b]pyridine in 200 mL of toluene at
-15°C and under an atmosphere of nitrogen was added via syringe pump

15 over a period of 1 hour 6.20 mL (85.7 mmol) of thionyl chloride.The extent
of reaction was monitored by TLC (50% ethy! acetate in hexanes). When
completed the mixture was poured into 300 mL of 1.0 N aqueous sodium
hydroxide and extracted with ethyl acetate (5X). The combined organic
portions were washed with brine, dried over sodium sulfate, filtered, and

20 concentrated in vacuo. The residue was taken up in ethyl acstate, quickly
filtered through basic alumina, and concentrated again to yield a product .
which was triturated with pentane to yield 10 22 g of the title compound as
a tan solid. -

( LORO-11-(1-PIPERAZINYL)-6.11-DIHYDRO-5H-
25 4 YCLOHEPTA[1.2-b]PYRIDINE

To a mixture of 10.0 g (37.9 mmol) of 8,11-dichloro-6,11-dihydro-
5H-benzo[5,6]cyclohepta[1,2-b]pyridine and 1.0 mL of triethylamine in 200



ether.) 5

E. 9- FLUORO- 11- (1- METHYL- 4- Pl PERI DYLENE) - 6. 1 1-

DI HYDRO- 5H BENZJ 5, 6] CYCLOHEPTA[ 1, 2-b] PYRIDINE [err] | Add the title

conpound of Preparative Exanple 2D above (7.3 g,

cooled Herr]SJerr] and CFlerr]Sqerr]H (1:1), (146 nl). 10 Stir the
reaction mxture for 0.5 hours at ice bath tenperature and then at room

tenperature for 1.5 hours.

22.3 mmol) to a m xture of

Pour the react{dn m xture onto ice and basify

wi th NaCH (50% sol ution. Extract the product with ethyl acetate (3X) and
wash with brinBlL 9?qrytﬂe&rabyg@riu@npaideenbmpwa[@erqngqrmr]a nitiqgedr and

renove the sol éﬁﬁbs;ﬁﬁér@lv\l@s adesd ds. 039|of piprasinal THemdtlrendsstieradsatal | i ze

15 from ethyl
g, Yield 82%

ﬁg‘%ﬁt %rt@%ega gg@;&g%ffxeufst Q& ﬂ:% o V&g;ggfl lstt%oeurgo V(\)Iggd

1- ( 1- ETHOXYCARB®@Ytoaled to room temperature, poured lnto 250 mL of 5% aqueous

[FENELS Gt nbfdUEE arid Srhictdd with ety hidride (8XY.YThB! NE Lerr]

Pl PERI DYLI
20

10

15

20

25

combined organic portions were washed with brine, dried over
magnesium sulfate, filtered, and concentrated in vacuo. The residue was

purified via flash chromatography (2—5% methanol saturated with

ammonia in methylene chloride) to yield the title compound as a glass.

PREPARATIVE EXAMPLE 8
A ET 3-PYRIDYLACETI ID 1-N-OXIDE

EtO EtO

(l— [ L
. ~ N _ | ~ N\O -

Ethyl 3-pyridylacetic acid (10grams) (60.6 mmoles) was dissolved
in dry dichloromethane (120ml) and the solution was stirred at -18°C for
30 minutes. 3-Chloroperbenzoic acid (31.34 grams) (181.6 mmoles) was
added and the mixture was stirred at -18°C for 1 hour and then at 25°C for
87 hours. The reaction mixture was diluted with dichloromethane and
washed with saturated aqueous sodium bicarbonate and then water. The
dichloromethane was then dried (magnesium sulphate), filtered and
evaporated to dryness. The residue was chromatographed on silica gel
using 3% (10% concentrated ammonium hydroxide in methanol)-
dichloromethane as the eluant to give the title compound (Yield: 8.45
grams, 77%, MH+ 182).

PYRlDYLACETI ACID 1 N OXID

/N\ /N\

(5.6



Stir a solution of the title conpound of Preparative Exanple 2E above (5.0
g, 16.2 mmol) and triethylamne (2.6 g, 26 nmmol) in dry tol uene -69 -
(60 nmL) at 80[err]C under an argon atnosphere, and add ethyl chloroformate
(9.8 g, 90 mmol) via a syringe. Stir the reaction at this tenperature for
30 mnutes and at roomtenperature for one hour. Filter the reaction and
refmove the solvent. Pass the residue thr-of&h a coarse SigJerr] colum (60-
5 200 nmesh), and elute with CHCI3 to yield the title conpound as a white
sol i d. ;4. 5 g, Yi el 8-Pgidylacetic atid (02242 grar@sh{t.6rmmoles)reas dissaived in
pentane). G ggﬁé@% P YL |
BENZQ 5. 6] CYCL doze"b ‘@E 3 ﬁ@[a"la # 1@“@’"%%'%%@?&‘%% he title
conpound of Pr ﬁfdﬁb%m&&ﬁ rampies) wasadded ang tha mixturewas stirred RbH (4. 6
g%u'r " ﬁg [ﬂéagi . s;@?né\g% ﬁrﬂgﬂcllf ' %I@Nﬂdrééhlbﬂé atid\@e8 mil)deds adlded @l thenosphere.
5 (i)xture was pumpe(? down to deryness on a rotary evaporator to give the

title compound (Yield: 0.2931 grams, 100%).

PREPARATIVE EXAMPLE 9 |
ETHYL o-METHYL-3-PYRIDYLACETIC ACID.

=N =N
10
' To ethyl 3-pyridylacetic acid (10.86 grams) ( 65.7 mmoles) was
. added a 2.0M solution of lithium diisopropylamide in THF / heptane / ethyl
benzene (32.87 ml.) (65.8 mmoles) at -30°C. The semi-solid mixture was
agitated and sonicated for 1 hour. The mixture was allowed to remain at
16 25°C for 1 hour, whereupon methyl iodide (4.09 ml.) (65.7 mmoles) was
added. After 1 hour at 25°C the mixture was taken up in dichloromethane
and washed with saturated aqueous sodium bicarbonate and water. The
dichloromethane was dried (magnesium sulphate), filtered and
evaporated to dryness. The residue was chromatographed on silica gel
20 using 10% ethyl acetate in hexane as the eluant to give the titie
compound (Yield: 3.48 grams, 30%, MH* 180).
a—MET YL-3-PYRIDYLACETIC A

/N ~N

The title compound from Preparative Example 9A above (2.16
25 grams) (12.05 mmoles) was. dissolved in ethanol (10 ml.) and 1.0M lithium
hydrdxide in water (29.15 ml.) (29.2 mmoles) was added. The mixture
was stirred at 25°C for 4 hours, whereupon 1N hydrochloric acid (34.27



sol ution énd' extract with ethyl acetate (2X), dry over Na[err]S(err] and
filter. Renove the solvent to give the title conpound (2.86 g, Yield 90%

mp. 15 138-1
pl ace of 4-flu
prepared (mp

basically the

-70 - determn
. the product by
A 3.5-DI MET
of 35% per acet

10

15

40[err]C. ). H. By enpl oying the benzyl halide [err] in
or obenzyl chloride in step 2A above, the product [err] 20
138-140[err]C, triturated with pentane) by enpl oyi ng

sanme process as described 1@ steps 2A-2G. Workup tine is

ed by either TLC or HPLC. In sonme instances purification of

miN (342 mincieslywas added snal the SHEIGIRVES\Gvaporatedros 5

G REBDICH MR RRpbaRA v 2i32.83 bing! 166 (131 i)

PREPARATIVE EXAMPLE 10
o.a-DIMETHYL-3-PYRIDYLACETIC ACID.

Ethyl o, a-dimethyl -3-pyridylacetate (disclosed in EP Application 0
288 279, published October 26, 1988) (2.67 grams, 13.8 mmoles) was
dissolved in ethanol (11.1 ml.) and a 1.0M lithium hydroxide in water (33.3
ml.) (33.4 mmoles) was added. The mixture was stirred at 25°C for 4
hours. 1N Hydrochloric acid (38.73 ml.) was added and after 5 minutes
the mixture was evaporated to dryness to give the titlle compound (Yield:
100%).

PREPARATIVE EXAMPLE 1
A -CHLORO-6.11-DIHYDRO-11-(1-PIPERAZINYL)-

20

25

BENZ YCLOHEPTA[1,2-b]PYRIDINE 1-N-OXIDE _
—— ~.

To a mixture of 8-chloro-5,6-dihydro-11H-benzo[5,6]cyclohepta-
[1,2-b]pyridin-11-one (5 grams) (20.6 mmoles) in dry dichloromethane (35
ml) was added dropwise 3-chloroperbenzoic acid (4.7 grams) (27.3
mmoles) in dry dichloromethane (75 ml) at 0-25°C over 1 hour. The
mixture was diluted with dichloromethane and washed with saturated
aqueous sodium bicarbonate and water. The dichloromethane was dried
(magnesium sulphate), filtered and evaporated to dryness. The residue
was chromatographed on silica gel using 1% (10% saturated ammonium
hydroxide in methanol)-dichloromethane as the eluant to give the title
compound (Yield: 2.81 grams, 53%, MH* 260).

S



added to a stirred solution of 149 g (1.39 nol) of 3,5-dinethyl pyridine

during which the tenperature rose to 85[err]C and was nmaintained at this 10

tenperature during addition. After the tenperature of the m xture dropped

to about 35[err]C the reaction was stored at 5[err]C overnight. After

partial renmoval of 185 m of acetic acid via distillation under vacuum the

reacti on was washed with NaHS(O err] sol Ut8®dh and then neutralized with 10%

NaOH sol ution to pH of about 7. The product was 15

CH err]Cerr] to gBve t8HhES DRO-5H, 219,01 YL QHERPL
83% . B. 1—@@);mwum VETHYL SULFATE [ e r]

~ Di nethylsulfate (42.0 g, 033 nol) was slowy added to 41.0 g (0.33 20

M OXi de wi th neche

.:“n alia ‘-Aﬂ A

m xture was then h@4ted on a F Natth for 1 .
V\,hllecoollngtovebro olldofthe '
guantitative yield? . Af CYANESS. 5--DIMVEFRRM PYREQYN

- 0O J- oH

- By using the title compound (8.6 grams) from Preparative Example
5 11A and reducing it by the procedure described in Preparative Example
7A above the title alcohol was obtained (Yield: 7.03 grams 81%, MH*
262). .
C. - LOR( 11D| -5H-BENZ -
YRIDINE HEPTA[1.2-bJPYRIDINE 1-N-OXIDE

N+ N+ -
0 ' .

The title compound from Preparative Example 11B (6.2 grams)
(23.7 mmoles) was reacted with thionyl chloride as described in
Preparative Example 7B to give the title compound. '

10

D. - DDR--1PIP ZINYL)-5H-
HEPTA[1.2- NE 1-N-
/2 Cl
—
N+
- ¢
o
N
H

The title compound from Preparativ eExample 11C above was
reacted with-piperazine (9.9 grams) (115.0 mmoles) as described in
Preparative Example 7C to give the title compound (Yield: 6.78 grams,

20 87%, MH* 330).



-71 - To a cooled (O[err]C) solution of sodium cyanide (49.0 g, 0.999 nol,
3.0 eq.) in 135 nL of water (air free) was dripped 1-methoxy-3, 5-dinethyl
pyridi ni um nmet hyl sulfate (83.0g, 0.33 nol) in 100 nL water (air free) in
1.25 hr., keeping the tenperature below 3[err]C. The reaction m xture was 5
stored at about 3[err]C overnight. The mﬁ]ure was filtered and washed with
water to give 40g of the title conpound anal ytical sanple was
recrystallized from'i sopropyl e (4. (mp.: 61-62[err]C).
D. N-(1, 1- DI METHYLETHYL) - 3. S5-- v ARBOXAM DE [err] 10 To
a stirred solution 4EPHOXYS : dPYRIDINE - 3, 5- di net hyl pyri di ne
in 100 mL of 20 nmL of conc. sylfuric acid wtfy fol |l owed by 20
NH Hﬁm sdéﬁm%n

mL of t-butanol over .an addityofal 15 m nut es. was war ned at
75[err]C for 30 mnutes afte ich it was c

| > I
p/ 7~
N N

4-Aminopyridine (17.34 grams) (184.3) was dissolved in dry
5 pyridine (217 ml.) and cooled to 0°C over 30 minutes. Ethyl chioroformate
(17.2 ml.) (180.7 mmoles) was addedand the solution was stirred at 0°C
for 1 hour and then at 25°C for 40 hours. The mixture was diluted with
dichloromethane and washed with saturated aqueous sodium
bicarbonate and water. The dichloromethane was dried (magnesium
10  sulphate), filtered and evaporated to dryness. The residue was

chromatographed on silica gel using 2%(10% saturated ammonium
hydroxide in methanol)-dichloromethane to give the title compound (Yield:
10 grams, 33%, M* 166). _

By using essentially the same procedure, with the exception that

NH, NH,
R NN
=N Z
15 or |
was used instead of 4-aminopyridine, the compound
' NHCOOCH,CHz NHCOOCH,CH,
S l NN
~N ' s
Amorphous - Amorphous

solid, MH* 167 or solid, MH* 167

was obtained, respectively.



15 to roomtenperature and basified with 25% NaOH. The product was
extracted 3 X with Et OAc (600 nlL), which was conbi ned and washed 1X with
brine, dried (Na[err]SJerr]), filtered and concentrated in vacuo to give
the title conmpound (31.26 g) as a yellowi sh oil. E. 8- CHLORO 3- METHYL- 1
1- (4- Pl PERI DYLI DENE) - 6. 11- 20

DI HYDRO 5H BENZQ[ 5, 6] CYCLOHEPTA[ 1, 2- b] PY82t NE [err] H By substituti ng in

step 1B above N-(1, 1-dinethyl et hél 5-3 5-di met hyl - 2-pyridi ne carboxam de
for N-(1,1-dinethylethyl)-3-net I de and enpl oyi ng
basically the sane pet hofgaETYIS8ONIPETOTY ppG of Preparative Exanple
1, one obtains 8-chloro-3-nethylx - (4- '
pi peridylidene)-6, 11-di hydro-5 o[ 5, 6] cyclo leé'[ 1 ,2-b] pyridine.
Reaction tinmes are determ ned. TLC or HPLC. -72 - PREPARATI VE EXAMPLE
4

\
COCH,3 _
Isonipecotic acid (10 grams) (77.5 mmoles) and acetic anhydride
5 (28.7 grams) (232.5 mmoles) were dissolved in methanol (100 ml) and
the mixture was stirred at 25°C for 24 hours. The mixture was evaporated

to dryness and the residue was azeotroped with toluene to give the tltle
compound (Yield: 12.8 grams, 97%, MH* 172).

N
H

B.  1-N-ter-BUTOXYCARBONYLISONIPECOTIC A
COOH COOH
rr——-
N
, N \
10 COOC(CHa)s

Isonipecotic acid (20 grams) (155.0 mmoles) was dissolved in THF-
water (1:1) (400 ml) and sodium hydroxide (6.2 grams) (155.0 mmoles)
and di-tert-butyldicarbonate (37.2 grams) (170.5 mmoles) were added.
The mixture was stirred at 25°C for 72 hours. The solution was then

15 eluted through a bed of washed BioRad 50WX4 (RSOBSH resin) (150 mli
bed) and the resin was eluted with a 1:1-mixture of THF and water. The
eluate was evaporated to dryness to give the title compound (Yield: 33.78
grams, 90%).

20 EPARATIVE PLE14
1-N-ACETYLNIPECOTIC ACID
| COOH COOH
" e
NH N

~COCH;,



By substituting [err] for 3,5-dinmethylpyridine in Preparative Exanple 3
above and followng 5 basically the sanme procedure (steps A-E), the
conpounds [err] respectively, can be prepared. Note that the addition of
the nitrile group to the pyridine in Step C of Preparative Exanple 3 can
result in the 10 formation of other undesirable isonmers which can be

renmoved via flash chronmat ography. - 73 83 PREPARATI VE EXAMPLE 5 A
8- CHLORO-5. 6- DI HYDRO- 1 1 H BENZ( 5, 6] CYCLOHEPTA- [ 1, 2-b] PYRI DI N- 11- ONE
N- OXI DE 5 TdNipeootic acid (882 gramsg)y 30:0 fimoks) wilscieasted with acetic

0%, o D 7 G b it vl s 1T

1y 3A to give the title compound (Yield: 5.0 grams, 97%, M

5 REP VE EXAMPLE 1
-N-MET PECOTI ID
COOH COOH
_ @
———-
| N N
” “CHj “CH,
HCI : : E

Arecaidine hydrochloride (4 grams) (22.6 mmoles) was
hydrogenated in water (100 ml) using 10% Pd-C at 40 psi at 25°C for 24
10 hours. The catalyst was filtered off and washed with water. The aqueous
solution was shaken with BioRad AG1X8 resin (OH- form) (23 m! bed) and
after 5 minutes the resin was filtered off and washed with water. The
aqueous solution was evaporated to give the title compound (Yield: 2.95
grams, 92%).

15
PREPARATIVE EXAMPLE 1
-N-ACETYL D.1 -PIPECOLINI D
N”SCoOH N ~COOH
COCH,

D,L-Pipecolinic acid (10 grams) (77.5 mmoles) and acetic
20 anhydride (23.7 grams) (232.5 mmoles) were reacted as described in
Preparative Example 13A above to give the title compound (Yield: 12.94
grams, 98%, MH* 172).



dropwi se over 70 minutes a solution of 24.12 grans of 3-chl oroperoxy-
benzoic acid in 150 mM of nethylene chloride. After the addition the 10
solution was stirred for 1/2 hour after which the ice bath was renoved.
After two days the reaction.was poured into 1.0 N aqueous sodi um hydroxi de
and extracted with nethylene chloride. The organic portions were conbined,
washed once with water, dried over magnes8dm sulfate, filtered and
concentrated in vacuo. The resultant product was triturated 15. wth

i sopropyl ether and f| I tered toPRERABATARE EXMMPEE(196%) yield of the title
SeEEs, 2. b i AR e ]

CYCLO—|EPTA[ 1, 2- b] PYRI'DI N %MP?RO

Dl HYDRO- 11H BENZ( 5, 6] CYCLOHEPTAY 1, 2-b] PYRI DI N- 11- E [err] 20 To a m xture -
of 29.13 grans (112.2 mml) of e title conmpound fffom Preparative Exanpl e
5A above, in 40 m of dry chloride at C and under argon

at nosphere was- added 500 n1 1.0]M SQ2Cl [ err] dropwse over 1 hour. The
i ce bath was then renoved and t heAgaction

=z
Iz

.HCI

4-Pyridylacetic acid (7 grams) (40.4 mmoles) was hydrogenated as
5 described in Preparatlve Example 15 to give the titte compound (Yield: 5.2
grams, 90%, MHt 144).
B. 1-N-ACETYL-4-PIPERIDINYLACETIC ACID ETI
0

HO
- —

N
H
COCH3
4-Piperidinylacetic acid (5 grams) (35.0 mmoles) was reacted with
10  acetic anhydride (10.7 grams) (105.0 mmoles) as described in
Preparative Example 13A to give the title compound (Yield: 6.4 grams
99%, MH+ 185).
-N- METH 1-N-METHYL -4-PIPERIDINYLACETIC ACID ETI

)

Hs

15 4-Piperidinylacetic acid (4 grams) (28.0 mmoles) from Preparative
Example 17A was dissolved in water (50 ml) and 37% formalin (2.72 ml)
(33.6 mmoles) was added. The mixture was hydrogenated over 10% Pd-
C at 55psi at 25°C for 68 hours. The catalyst was filtered off and washed



-74 - stirred at

roomtenperature for 1 hr and then refluxed for seven

hours. The m xture was poured into 1.0 N aqueous NaOH and extracted three
times with CHerr]Cl[err]. The organic portions were conbi ned, dried over
MySOX4, filtered and concentrated in vacuQ,.to yield a product which was 5

purified and separated via flash chromaf Sr'aphy to yield the two title

d HYDRO 11H BE 5.6]- . .
e e . 2 eerm T Comp oo P R SR eSS to give the
DI CHLORO- 5. 6- DiitidY3Rapodmt BEMEE] 58)5] CYCLOHEPTA-[ 1, 2-b] - 10 PYRI DI N-1

1- YLI DENE) PI PERI DI I\E [er{‘mrﬁéuﬁ-@* "”‘J | \,9%@;3 p@i'—‘i ﬁ_e4_

that described in parts DG O Prepdara

re as

2,8-dichloro and 4,8- dichlo products of Pregarative Exanple 5B above .
were converted to the 15 corrjgesponding title cfnpounds.

HO HO
N
N N
H I
COOC(CHg3)3
5 4-Piperidinylacetic acid (41.24 grams) (288.4 mmoles) from

Preparative Example 17A was reacted with di-tert-butyldicarbonate (69.14
- grams) (317.3 mmoles) and sodium hydroxide (11.52 grams) (288.4
mmoles) as described in Preparative Example 13B above to give the title
compound (Yield: 53.0 grams, 76%).
10 ' '
" PREPARATIVE EXAMPLE 18
-PIPERIDINYLA ETI

\NHCI'

3-Pyridylacetic acid hydrochloride (13 grams) (74.9 mmoles) was

15 hydrogenated as described in Preparative Example 15 to give a mixture of

unreacted 3-pyridylacetic acid and the title compound (76:24) (8.63
grams, MH+ 144).

B. 1-N-ACETYL-3-PIPERIDINYLACETIC ACID -PIPERIDINYLACETI ACID
0
HO
| e——————
NH
COCHs
20 The mixture of compounds from Preparative Example 18A(8.56

grams) were reacted with acetic anhydride (8.56 grams) as described in



PREPARATI VE EXAMPLE 6 A. 3-(1, 1- DI METHYL- 1- ETHYL) - 8- CHLORO 5, 6- DI HYDRO-

11H BENzZQ 5, 6] CYCLOHEPTA[ 1, 2-b] PYRIDIN-11-ONE [err] 20 To a m xture of

20. 05 grans (82.28 mml) of 8-chloro-5,6-di hydro- 11

H benzo[ 5, 6] cycl ohepta[1 , 2-b] pyridin-1 1-one in 400 m of dry -75 -
tetrahydrofuran at -72[err] C and under an atnosphere of nitrogen was added
dropwi se over 40 minutes 66.0 m of 2.7-86t~butyl nmagnesiumchloride in
tetrahydrofuran. The reaction mxture was slowy warned to roomtenperature
and stirred oRrepargtive Bxamplext3A anddbe tcnede puxtusel of pradumsogs tales aps

ammoni um chl oL gg., ﬁaﬂoﬁ¢§fd mgta%dﬁ &6\'7@?%%&*&@6%&%@ gré&% The
mbi ned d,
Eﬁnc'eﬂfra?égaﬂhs;iﬁéban@tmwtetrwiéq%weﬁwaﬁﬁﬁeﬁé oh| 3he aligtes were® °¢ &N
8- chl oro- 11- (levhpofhtBd 1o drydest!tavdive @héilﬂd'cbmbdbrﬂ'(-‘(leld 1.23 grams, MH*
5 186).
' C.  1-N-METHYL-3-PIPERIDINYLACETIC ACID E

O
HO
—_——
NH

The mixture of compounds from Preparative Example 18A (4
grams) and 37% formalin (2.72 ml.) were hydrogenated as described in
10 Preparative Example 17C to give the title compound (MH+ 158).

PREPARATIVE EXAMPLE 19
REPARATION OF THE R(+) AND S(-) DIASTEREOISOME
The racemic 8-chloro-11-(1-piperazinyl)-6,11-dihydro-5H-benzo-
15  [5,6]cyclohepta[1,2-b]pyridine prepared in Preparative Example 7C above
was resolved by the method described in Preparati\)e Example 15 A-C,
~ pages 116-118, of WO 92/00293, published January 9, 1992, to give the
R(+) and S(-) diastereocisomers:

/4 \ Cl
\N .
®
N
H
R(+)

20



benzo[ 5, 6] cycl ohepta[ 1, 2-b] pyri di n-11-0ol . These conpounds were. 10
separated via flash chromatography to give the title conpound, which was
recrystallized fromisopropyl ether to give 4.37 grans (18% of the title
conpound as a white solid. B. 4-[3-(1 .1 -DI METHYL- 1- ETHYL) - 8- CHLORO- 5. 6- DI
HYDRO- 1 1H BENZ(J 5, 6] CYCLOHEPTA[ 1, 2- b] PYRI DI N- 11- YLI DENE] PI PERI DI NE [ err]
15 -87 - H By using the title
conmpound of Part A above and applying essentially the sane procedure
described in parts D-G of Preparative Exanple 2 above, one can obtain the

title conpound. 20 PREPARARANMEPRRAMPILE gﬂAIVPLE 7 A

8-CHLORO 6.1 1-DIHY 14 - EROX Y 8. PYRI DI NE
[err] To a mixture Of 25°% 'T 'jm‘° & 'L‘i' '.‘h' 0:-.-:1;'21-.1 1 H 25
benzo[ 5, 6] cyc| SNEGLOHEPTA}] 2yblPYIRID N- He@AE n 200 nL of net hanol at. room
tenperature and under a.ni \ONW Se over a

en at nosphere was added

peri od of about B]r ho n’m)b] of sé)rdl unrheyl de Cl
N [
N
O
5 Cyclize 3-[2-(3-chlorophenyl)ethyl]-4-bromo-2-pyridine carbonitrile

(10.7g, 32.8 mmol) in triflic acid (82 mL) at 60°C for 2 hours and then at
room temperature for 2 hours. Add 80 mL of 5N HCI carefully, then reflux
in an oil bath (120°C) for 30 minutes. Cool the solution and pour into ice
and basify with 25% NaOH solution. Extract the product with CH2Cl2 and
10 wash with brine. Dry the organic layer with Na2SO4,filter and remove the
solvent to give crude product (10.4g). Purify the crude product with flash
chromatography on silica gel and elute with 15% ethyl acetate-hexane to
give the title compound as a white solid (9g ,27.95 mmol, Yield 85.2%

MH+ 322). |
15 B.  8-CHLORO-3-METHOXY-5.6-DI 1H-BEN
HEPTA[1.2- IN-11-ON

Dissolve the title compound of Preparative Example 20A (2.37g,
7.4 mmol) in dry methanol and add sodium metal (3.37g, 180 mmol). the
20 reaction is stirred overnight at room temperature. Reflux the reaction for 3
hours, cool to room temperature and extract with dichloromethane-water.
" Dry the CH2Cl2 fraction and chromatograph on silica gel eluting with 50%
EtOAc-hexanes to give the title compound as a light yellow solid(1.5g,
Yield 72% MH+ 274). '



Cccasional cooling with an ice-bath was necessary at tines during the -

76 - addition

in order to avoid excessive reflux. After 1.6 hours the

m xture was poured into ice cold water and then extracted w th ethyl

acetate (3X).

The conbi ned organic portions were washed with brine, dried

over magnesium sul fate, filtered, and concentrated in vacuo. The residue

was 5 recryst
purified via f

nore product Whl ch Gol i o

yield 20.41
8, 11- DI CHLCRO

allized fromhot isopropyt88ther. The remaining filtrate was
| ash chronato-rachy 20@6eth | acetate |n heﬁanes to yield

1 O
Al SLL/H K

HYDR SHLEENPOPDBNE YL G mn1mm@>
B ‘V. 6] CYCLO HEPTA 1 2- b] PYRI DI NE

[err] To a m xture of 13.3 A (5A mgm] ) of, 8- chloro 6 di Rydro-11-
hydr oxy- 5H benzdy1806}yg 6Tbvepta[ Rl diMeOim—260 Ner€lat
-15[err] C and under an)\at ngspher§ I trogen was addeg g M ge punp

N N

o

N

I
H

By substituting in Preparative Example 2 step D, 8-chloro-3-
methoxy-5,6-dihydro-11H-benzo[5,6]-cyclohepta[1,2-b]pyridin-11-one for
9-fluoro-5,6-dihydro-11 H-benzo[5,6]-cyclohepta[1 ,2-b]pyridin-11-one and
employing basically the same methods as steps D through H of

" Preparative Example 2, one obtains 8-chloro-3-methoxy- 11-(4-

10

15

20

25

piperidylidene)-6,11-dihydro-5H-benzo[5,6]-cyclohepta[1,2-b]pyridine as
a white solid ( MH* 340). '

PREPARATIVE EXAMPLE 25 |
A.  ETHYL o-METHYL-4-PYRIDYL ACETIC ACID
| o)
H,C
OEt | OEt

To dry THF at -78°C was added diisopropylamine(5.05g 48 mmol,
7mL) and then n-butyl lithium. The reaction mixture was stirred for 0.5 h
and then ethyl 4-pyridyl acetic acid (7.85g, 46 mmol) was added, and after
sirring for 0.5 h at that -78°C the reaction temperature was raised to room
temperature. DMF (20 mL was added and the reaction mixture cooled to
-78°C again. Methyl iodide(7.07g, 50.2 mmol, 3.15 mL) was added and
the reaction mixture stirred at that temperature for 1h and then at room

temperature overnight. All the volatiles were then stripped off and the
reaction mixture was partitioned between water-CH2Cl2, The aqueous
phase was washed twice with CHoCl2. The combined CH2Cl2 phases

were dried and evaporated. The crude product was chromatographed on



15 over a period of 1 hour 6.20 nL (85.7 mol) of thionyl chloride. The
extent of reaction was nonitored by TLC (50% et hyl acetate in hexanes).
When conpl eted the m xture was poured into 300 nL of 1.0 N agueous sodi um
hydr oxi de and extracted with ethyl acetate (5X). The conbi ned organic
portions were washed with brine, -dried over sodiumsulfate, filtered, and
20 concentrated in vacuo. The residue waggtaken up in ethyl acetate,

qui ckly filtered through basic alum na, and concentrated again to yield a

product whi ch wfiga el BIAGWith 0%, B aBBiEHE nExBhd 1%t fiig EBMpduht®
i?g})m%zﬁ.ggﬁﬁl&'&{]@)@\/&mﬁm[l, 2- b]§PYRI DI NE [err?é To a mixture of
10.0 g (37.9 nmol) Bf 8, &-NMEIHY-drRPYRIDYL-ACEYE ACID

5H-benzo[ 5, 6] cycl ohepta[ 1, 2-py pyridine and 1.0 nL of triethylam ne in 200
=77 - L of dry tetrahydrofufpn at room tenperature and und a nitrogen
H3C'

OEt OH

L o \
N” . N/
5 The compound from Preparative Example 25A was hydrolysed in a

similar manner to Preparative Example 9B to gi\'lé the title compound
(MH* 152). '

: PREPARATIVE EXAMPLE 26
10 A. a.o-DIMETHYL-4-PYRIDYL ACETIC ACID

0
HsC
OFEt

X

~
N

By essen'tialy the same procedure as set forth in Preparative
Example 10A-B, but using ethyl o—methyl-4-pyridylacetic acid (from
Preparative Example 25) instead of ethyl pyridy! acetic acid the title

15 compound was obtained as an oil ( MH* 166). '




at nosphere was added 33.0 g of piperazine. The m xture was stirred at room
tenperature for 22.5 hours and then refluxed for 5.5 hours. It was then
cooled to roomtenperature, poured into 250 nL of 5% aqueous 5 sodium
hydr oxi de, and extracted with methyl ene chloride (3X). The conbi ned organic
portions were washed with brine, dried over magnesiumsul fate, filtered,
and concentrated in vacuo. The residue wagpurified via flash

chromat ography (2[err] 5% net hanol saturated with ammoni a. i n net hyl ene
chloride) to yield the title copREPARARVE BEXAMPLE 87PREPARATI VE EXAVPLE 8

A ETHYL 3- PYRI DYL r . - \ acid
(10grans) (60.6 mmgimym@adﬂﬂég "'J’ ~ ﬁﬁg A uqﬁ ..'éﬁ&ﬂ%(%ﬁ%)

and the sol utidk

3- Chl or oper benzoi Ch%ADﬁfﬁLrﬁhd-E%lDﬁ-l 'Fi(f’ )1H/vas added andthe

m xture was stlrre |U| J. nuur g CTTeTTr —at 25 err Cfor 87
hours. The 5 eaBENZO[BiBICYLA Otk Y] ' YD E PERIDINERed

w th saturate L;wgu um b| car bonat e and then water. The 20
di chl or onmet hane was en dried (magnesiumsul phate), filtered and

‘

To phosphorous oxychloride (256 mL) stirring at reflux was added
dropwise a solution of the title compound (109 grams) from Example 231A
10 dissolved in chloroform (850 mL). After stirring the resulting solution for
~an additional 20 minutes at reflux, the reaction mixture was cooled fo
room temperature and the chloroform removed in vacuo. The resulting
solution was cooled in an ice-water bath and to it was slowly added 1N
aqueous sodium hydroxide (850 mL) followed by 50% aqueous sodium
15  hydroxide until the resulting mixture was slightly basic. Extraction with
ethyl acetate, drying of the organic phase over anhydrous magnesium
sulfate, concentration in vacuo, and purification by flash column
chromatography provided the 4,8-dichloro product (27 grams, 23% yield,
- mp 141.6-145.6 °C) and the 2,8-dichlor6 product (9 grams, 8% yield,
20 176.5-177.9 °C).



evaporated to dryness. The residue was chromat ographed on silica gel using
3% (10% concentrat ed anmoni um hydr oxi de i n nethanol)- dichl oronet hane as
the eluant to give the title conmpound (Yield: 8.45 grans, 77% M err]
182). 25 B. 3-PYRIDYLACETIC ACID 1 -N-OXIDE [err] - 78-
3-Pyridylacetic acid (0.2747 grans) (1.5 mmol es) was di ssol ved in et hanol
(200 proof) (1.22 m.) and a 1M solution 9t -1ithium hydroxide in water
(3.64 m.) (3.0 nmoles) was added and the mi xture was stirred at 25[err]C

for 4 hours. 1 N Hydrochloric 1ABIME EXAMBLE@8>d and the 5 nixture
was punped down to grg/ 4140442 g i ¥E_ 8.
conmpound (i el d; 0.%9%_ CE"_ : ! '.SMD g : THYL

a- METHYL- 3- PYR E '

5 A solution of the 4,8-dichloro compound from Preparative Example
27 (2.6 grams) dissolved in absolute ethanol (50 mL) and concentrated
hydrochloric acid (100 mL) was stirred at reflux for 48 hours. The reaction
mixture was cooled in an ice-water bath and was made basic by addition
of solid potassium hydroxide. Concentration in vacuo afforded a solid

10  which was diluted with dichloromethane and water. The organic phase .
was dried over anhydrous magnesium sulfate and concentrated in vacuo
to provide the title compound (2.0 grams, 93% yield, mp = 181.1-183.2°C).

PREPARATIVE EXAMPLE 2 -

- ETHYL 4-[4.8-DICHLOROQ-5,6-DIHYDRO-11H-BENZOI[5,6]CYCLO-

EPTA[1.2-bJPYRIDIN-11-YLIDENE]-1-PIPERIDINE CARBOXYLATE, N-
OXIDE

15

" To a cooled (0°C) solution of the 4,8-dichloro compound from
20 Preparative Example 27 (9.5 grams) dissolved in dichloromethane (300



10 To ethyl 3-pyridylacetic acid (10.86 grans) (65.7 nmples) was added a
2.0M solution of lithiumdiisopropylamde in THF / heptane / ethyl benzene
(32.87 m.) (65.8 mmoles) at -30[err]C. The sem-solid mxture was agitated
and sonicated for 1 hour. The m xture was allowed to remain at 15 25[err]C
for 1 hour, whereupon nethyl iodide (4.09 m.) (65.7 mmoles) was -added.
After 1 hour at 25[err]C the m.xture was %ken up in dichl oronmet hane and
washed with saturated agueous sodi um bi carbonate and water. The

di chl or onret hanmb)amdgr iNxdwésagidedidropwiseph sphitionf ofl metadhlondperoxyer at ed t o

d . Th ' : Wl irng 10% et hyl

Ceatate i n hexDShEYiE alRE(ECH GRIRLPARSBNER eyl dcsfatoodinl LUTRE O 20V

grams, 30% MHesuting@dstureswas washed with W agupers sedaorhydraxdde, diedr ] The

bl oo} w008 ok IR nasorl e fadloamo 12

Tt 1 2605 Testie was RHANROLSY HaSh SBHEIN CHIMAOHERY (SIoa DeD NG

25[err] C for 4100% ethyhhestatenthenll 0¢%hydthamiol-dichioremeathélé t@ afford the title
compound (4.9 grams, 50%, MH*+ 433).

PREPARATIVE EXAMPLE 30
10 THYL 4-[4-(2-AMINOETHYLTHIO)-8-CHLOROQ-5,6-DIHYDRO-
1H-BENZ YCLOHEPTA[1.2-b]PYRIDIN-11-YLIDENE]-1-
PIPERIDINE CARBOXYLATE :

, A mixture of the title compound from Preparative Example 29 (0.53
15 grams), 2-aminoethanethiol hydrochloride (0.74 grams) and absolute
| ethanol(15 mL) was stirred at reflux for 48 hours. The mixture was cooléd
to 25°C, diluted with dichloromethane and washed with 1N aqueous
sodium hydroxide. The organic phase was dried over anhydrous
magnesium sulfate and concentrated in vacuo to provide the title
20 compound (0.5 grams, 88%, MH* 458).



-79 = m.) (34.2 mmol es) was added and the sol ution was evaporated to .
dryness to give the title conpound (Yield 2.33 grans, 100% . PREPARATI VE
EXAMPLE 10 5 [err]-DI METHYL- 3- PYRI DYLACETI C ACID. [err]  Ethyl
[err]-dimethyl-3-pyridylacetate (disclosed in EP Application 0 288 279,
publ i shed Cctober 26, 1988) (2.67 grans, 13.8 mmol es) was dissolved in
ethanol (11.1 m.) and a 1.0MIithium hydggxide in water (33.3 10 nl.)
(33.4 mol es) was added. The mi xture was stirred at 25[err]C for 4 hours.

AN Hydrochloric acid (38.73 m . PFYE]SARVK P m nutes the m xture
% . 15
M@M | L) - 5H-
: NZ

was evaporated to dry .
PREPARATI VE EXANMPLE] 2
BENZJ 5, 6] CYCL GTERDX

TA[ 2- PYRIDIN-4-YL]THIOJETHYL]JCARBAMA

To the title compound from Preparative Example 30 (0.33 grams)
dissolved in dichloromethane (60 mL) was added di-tert-butyldicarbonate
(0.17 grams). The solution was stirred at 25°C under N2 overnight. An

- additional 0.1 grams of di-tért-butyldicarbonate was added and after 4
10  hours the reaction mixture was diluted with dichloromethane, washed with
1N aqueous sodium hydroxide and concentrated in vacuo to afford the
title compound (0.5 grams, 100%, MH* 558). ~



To a m xture of 8-chloro-5,6-dihydro-1 1 H benzo[5, 6] cycl ohepta- 20
[1,2-b]pyridin-1 1-one (5 grams) (20.6 nmoles) in dry dichloronethane (35
m ) was added dropw se 3-chl oroperbenzoic acid (4.7 grans) (27.3 moles) in
dry dichloronethane (75 m) at 0-25[err]C over 1 hour. The m xture was

di luted with dichl oronet hane and washed wi th saturated aqueous sodi um

bi car bonate and water. The dichl oronet har®4 was dried 25 (nmagnesi um

sul phate), filtered and evaporated to dr ness. The resi due was

chr omat ogr aphed on silica gel A (1VEos XAME &t 2

et hanol ) - di chl oro t1t!9ME7FFlYtL|E@r p |_
2.81 grans, 53&& [

8- CHLORO 6, 11- 2k o g ' -
1-N-OXIDE [err IBET BA mrrpound (8 6 grams) from Preparatlve

Exanple 5 11A and Hedum ng it by the procedureHdescrl bed in Preparative
Exampl e .

and (Yield:

To the title compound from Preparative Example 31 (0.22 grams)
dissolved in absolute ethanol (5 mL) was added water (5 mL) and solid
potassium hydroxide (0.33 grams). The solution was stirred at reflux for 4
days, then cooled to 25°C, diluted with dichloromethane and washed with

10 water. The organic phase was concentrated in vacuo and the residue’
purified by flash column chromatography (silica gel) using 5% methanol-
dichloromethane saturated with ammonium hydroxide to afford the title
compound (0.04 grams, 19%, MH+ 486).

15 ' PREPARATIVE EXAMPLE 33
- 3-PYRIDYLISOCYANATE. HYDROCHLORI

o)
Sc
NH, . SN

AR N
I N I N

A 1.93 solution of phosgene in toluene (20%) (584 mL) was diluted
with dry dichloromethane (1 L) and the mixture was stirred at 0°C under
20 nitrogen atmosphere. A solution of 3-aminopyridine (21.1 grams) and dry
pyridine (19 mL) dissolved in dry dichloromethane (600 mL) was added
dropwise to the stirred solution at 0°C over a period of 5.5 hours. The
mixture was stirred at 0-25°C for an additional 48 hours. A stream of .
nitrogen was passed through the solution to remove most of the phosgene



7A above the title al cohol was obtained (Yield: 7.03 grams, 81% Mierr]
262). C. 8, 11- DI CHLORGC 6, 11- DI HYDRO- 5H BENZ( 5, 6] CYCLO

HEPTA[ 1, 2-b] PYRIDINE 1-N-OXIDE [err] 10 The title conpound from Preparative
Exanple 11 B (6.2 grans) (23.7 mmples) was reacted with thionyl chloride as
described in Preparative Exanple 7B to gi9%e the title conmpound. D.-

8- CHLORO 6,-11- DI HYDRO- 11- (1- Pl PERAZI NYL.) - 5H 15

BENZ([ 5, 6] CYCLacmHheAqqumom}Mamhan waporatesupkil alsrost allef thetsalverdmasind from
Preparativ eE&amf& dt |@é’ﬂ\(§tlﬂ@§oﬁ1§%hﬁ‘4~%ﬁ et @ aakas dlpginf?qrgr amns)

(115. 0 nmol es) cr|

e, Exa e title
conmpound (i elﬂyrld@"e? @E‘gm giye ‘8?% I\%‘i‘”tﬁb?me t'ﬂe comp un -

5 | PREPARATIVE EXAMPLE 34
A -CHLORO-11-(1-ETHOXYCARBONYL -4-PIPERID
11H-BENZ YCLOHEPTA(1.2-b)PYRIDIN .
B -CHLORO-11-(1-ETHOXYCARBONY! -4-PIPERIDINYL)-9-
THYL-11H-BENZ YCLOHEPTA(1.2-b)PYRIDINE |

N
O)\.OEt

The title compound of Preparative Example 1F above (51.15
grams, 0.1336 mole) was dissolved in trifluoromethanesulfonic acid (170
mL). The dark mixture was heated to reflux for 70h. The solution was
cooled to room temperature and was then poured into 800 mL of an
15 ice/water slurry and the resulting mixture stirred. Concentrated

ammonium hydroxide solution (175 mL) was added to the mixture in small
portions so that the temperature of the mixture was below 20°C. The
resulting basic mixture was extracted with dichloromethane. The
dichloromethane extract was washed with brine and was then evaporated

20 to give a brown residue. This residue was dissolved in dichloromethane

10



-81 - PREPARATI VE EXAMPLE 12 4- ETHOXYCARBONYLAM NOPYRI DI NE [err]

4- Ami nopyridine (17.34 granms) (184.3) was dissolved in dry 5 pyridine (217
m.) and cooled to O[err]C over 30 mnutes. Ethyl chloroformate (17.2 ni.)
(180.7 nmol es) was addedand. the solution was stirred at O[err]C for 1 hour
and then at 25[err]C for 40 hours. The mxture was diluted with

di chl oronet hane and washed wi th saturat edgggqueous sodi um bi car bonate and
wat er. The di chl oronmet hane was dried (magnesi um 10 sul phate), filtered and

294 10% sat ur at PO antd fiel CAMNHcSARAIDIEE FHEEARFoRmSld (e Bami "0
the title conpBuivP Mele)was addgd aver SIvinutes and|the gesulting mixtuig stisedrati al | y
the same procegdor® fjorM 4 ihliRsSXSawtated sdtim(edrbohate\asiuisRt150wead of
4-am nopyri di ng, b PRI S cggfirgd bath was removed. The resulting biphasic
5 mixture was stirred rapidly for 3h. The layers were separated and the
- dichloromethane layer was filtered through silica gel. The filtrate was
evaporated to dryness and the residue chromatographed on silica gel
- using a gradient of hexane-dichloromethane-acetone 16:2.5:1.5 to
hexane-dichloromethane-acetone 28:7.5:4.5 as eluent to give title
10 compound A (25.02g 49% MH+ 383) and title compound B (4.85g, 9%,
MH+ 411). ' -
C. . 8-CHLORO-11-(4-PIPERIDINYL)-11H-BENZO[5.6]CYCLO-
PTA(1.2-b)PYRIDINE '

O)\ OEt

15 Hydrolyze the title compound of Preparative Example 34A by
dissolving in 50% aqueous sulfuric acid (v/v) and heating to 90° to 100°C
for 16 h. The cooled acidic mixture was neutralized with 25% sodium
hydroxide solution (w/v). The resulting mixture was extracted with ethyl
acetate and the ethyl acetate extract was dried with sodium sulfate.

20" Filtration and evaporation of the ethyl acetate afforded the title
compound(MH+ 311).



Anor phous Anor phous. solid, MHerr] 167 or solid, MHerr] 167
was . obt ai ned, respectively. - 82 - PREPARATI VE EXAMPLE 13 A

N- ACETYLI SONI PECOTI C ACID [err] Isoni-pecotic acid (10 grans) (77.5 mmol es)
.and acetic anhydride 5 (23.7 grans) (232.5 nmoles) were dissolved in

met hanol (100 m.) and the m xture was stirred at 25[err]C for 24 hours.

The m xture was evaporated to dryness andgbhe residue was azeotroped with.
toluene to give the title conpound (Yield: 12 8 grams, 97% Mierr] 172).

B. 1- N-t er t - BUTOXYCARBONYLI S AESARAS 9P }E | soni pecotic acid

155.0 | Wa s
(20 grams) ( T CE L OMB:0 T YL 11 (4 PIPERIDINYL)-11H-BENZO-

Y. HEPTA[1.2-b]JPYRIDINE

—
N
i
H

5 _ Hydrolyze the title compound of Preparative Example 34B following

the procedure described in Preparative Example 34C to provide the title
compound. 9Decomposes between 205.7-215.4°C, heating 2-3°C per
minute. '

10 PREPARATIVE EXAMPLE
A. -CHLORO-11-(1-ETHOXYCARBONYL-4-PIPERIDIN
11H-BENZOQ[5.6]CYCL OHEPTA[1.2-b]PYRIDINE-1-OXIDE

The title compound from Preparative Example 34A above (20.23
15  grams, 52.84 mmoles) was dissolved in dichloromethane (250 mL). 3-
Chloroperoxybenzoic acid (1.25 equivalents) was added in one portion
and this solution was stirred for 45 minutes. Sodium bisulfite solution:
(20% wi/v) was added and the biphasic mixture rapidly stirred for 30
minutes. The layers were separated and the organic layer was washed
20 with saturated sodium carbonate solution and dried with sodium sulfate.

Filtration and evaporation afforded the tltle compound (21g, 99%, mp
78.6-89.4°C, MH+ 399).



water (1:1) (400 m) and sodi um hydroxide (6.2 grans) (155.0 mmol es) and
di-tert-butyldicarbonate (37.2 grans) (170.5 mmol es) were added. The

m xture was stirred at 25[err]C for 72 hours. The solution was then 15
eluted through a bed of washed Bi oRad 50\WK4 (RSO err]H resin) (150 m bed)
and the resin was eluted with a 1:1 m xture of THF.and water. The eluate
was evapor at ed to dryness to give the ti-t38&- conpound (Yield: 33.78 granms,
90% . 20 - : PREPARATI VE EXAIVPLE 14 1- N-ACETYLNI PECOT I C
ACID [err] - 83 -BN ped®&DICH EC A PP

with acetic anfy gﬁqqgéﬁzq?" '?ﬂP?ﬁlﬁﬁ@Erl‘Al?eQnd” Prepar ative
3 - A &, € AE QW{

Exanpl e 13Ato MH err]
172). 5 2.8-D
ACI D : L)-11H-BENZ

N N
O)\OEt - O)\OEt

5 A | B
The title compound from Preparative Example 36A (21 grams, 53
mmoles) above was dissolved in anhydrous dichloroethane (250 mL) and
the solution cooled to 0°C. POCI3 (49.4 grams, 0.322 mole) was added
dropwise to the dichloroethane solution over 15 minutes. After the POCI3
.10 was added the reaction mixture was warmed to 45 - 50°C and stirred for
18h. Additional POCI3 (8.2 grams) was added and the mixture heated to
reflux for Sh. The mixture was cooled and added to an ice cooled, stirred
solution of sodium hydroxide (15% w/v). The resulting biphasic mixture
was stirred rapidly for 18h. The layers were separated and the aqueous
15  layer was extracted with dichloromethane. The combined organic layers .
were washed with water followed by brine and dried (sodium sulfate).
The mixture was filtered and evaporated, and the residue
chromatographed on silica gel using a gradient of 256% ethyl acetate in
hexane to 45% ethyl acetate in hexane as eluent. The title compound A



[err] Arecaidine hydrochloride (4 grans) (22.6 nmol es) was hydrogenated in
water (100 m) using 10% Pd-C at 40 psi at 25[err]C for .24 10 hours. The
catalyst was filtered off and washed with water. The aqueous sol uti on was
shaken with Bi oRad AGLX8 resin (OHerr] form) (23 m bed) and after 5
mnutes the resin was filtered off and washed with water. The aqueous
solution was evaporated to give the titlegganmpound (Yield: 2.95 grans,
92% . 15 PREPARATI VE EXAMPLE 16 1-N-ACETYL D, L- PI PECOLI NI C ACI D [err]

D, L-Pi pecollm e itaintld & 8VBliow/solr B198 B+ A9). 2441 liffe E0m ﬁ«m

(23.7 grans) mol es acted escr In Preparative
Exanpl e 13A abggta"ﬂﬁﬂ §s\Rey 'M‘lﬁpw ZT SipR it 4-805 &36) 12. 94 grams, 98%
MAerr] 172). 4.8-DICHLORO-11-(4-PIPERIDINYL)-11H-BENZ

YCL HEPTA12- PYRIDINE

O)\OEt

5 _
The title compound A from Preparative Example 36B was
hydrolyzed under the conditions described in Preparative Example 34C to
give the title compound (M+ 345).

10 PREPARATIVE EXAMPLE
' A, 4-(8-CHLORO-11H-BENZO[5.6 CYCLOHEPTA 1
PYRIDIN-11-YLIDENE)-1-(ETHOXYCARBONYL)-PIPERIDINE

= Cl
\ y/ ——
|
COzCHzCHs '

The preparation of the starting material for this reaction was
18 described in The Journal of Organic Chemistry, 1990, 55, pp. 3341-3350
by Piwinski, J.J.; Wong, J.K.; Chan, T.-M.; Green, M.J.; and Ganguly, A.K.
By substituting in Preparative Example 2, 8-chloro-11H-benzo[5,6]-
' cyclohebta[1 ,2-b]pyridin-11-one for 9-fluoro-5,6-dihydro-11H-benzo[5,6]-
cyclohepta[1,2-b]pyridin-11-one and employing basically the same
20 methods as steps D through F of Preparative Example 2, one obtains the
~ title compound (mp 154.7 - 155.5°C).




-84 - PREPARATI VE EXAMPLE 17 A Pl PERI DI NE- 4- ACETI C ACID [err]

4-Pyridyl acetic acid (7 granms) (40.4 mmol es) was hydrogenated as 5
described in Preparative Exanple 15 to give the title conpound (Yield: 5.2
grams, 90% MHerr] 144). B. 1- N- ACETYL- 4- Pl PERI DI NYLACETIC ACID [err]
4-Pi peridinylacetic acid (5 grans) (35.0 nmoles) was reacted with 10
acetic anhydride (10.7 grans) (105.0 mmlg)- as described in Preparative
Exanple 13A to give the title corrpound (Yield: 6.4 grans, 99% VH[ err]

185). C. 1 - N MVETHYL- 4-g885HE ERESINYINHBENZ _
N 15 4- P Yol ﬁg@g grans rom
Preparative Ex lved in water (50 m ) and 37% formalin .

(2.72 m) (33.6 nmol es) added. The m xture was hy nat ed over 10%

1 ' .
CO,Et ' H
Hydrolyze the title compound of Preparative Example 37A followmg

5 the procedure described in Preparative Example 334C (mp 168.5 -
171.2°C, decomposition).

| | PREPARATIVE EXAMPLE
-CHLORO-11-(1-PIPERAZINYL)-11H-BENZ YCLO-
10 HEPTA[1.2bPYRIDINE

The preparation of the starting material for this reaction was
described in The Journal of Organic Chemistry, 1990, 55 , pp. 3341-3350
by Piwinski, J.J.; Wong, J.K.; Chan, T.-M.; Green, M.J.; and Ganguly, A.K.
15 By substituting in Preparative Example 7A, 8-chloro-11H-benzo[5,6]cyclo-
hepta[1,2-b]pyridin-11-one (11.53g) (47. 71mmoles) for 8-chloro-5,6-
dihydro-11H-benzo[5, 6]cyclohepta[1 2-b]pyridin-11-one and employlng



C at 55psi at 25[err]C for 68 hours. The catal yst was filtered off and
washed -85 - with water. The conbined filtrates were evaporated to
dryness to give the title conmpound ( M1 58). D.

1- N-t ert - BUTOXYCARBONYLPI PERI DI NYL- 4- ACETI C ACID [err] 5

4-Pi peridinylacetic acid (41.24 grans) (288.4 nnoles) from Preparative
Exanpl e 17A was reacted with di-tert-bufypgicarbonate (69.14 grams) (317.3
nmol es) and sodi um hydroxi de (11.52 grams) (288.4 nmol es) as described in

T IR R i e K SRR,

3-Pyri dyl acet i ¢» QB¢ @btaias ddh3g (WX@dhgﬂ@momw

PREPARATIVE EXAMPLE 39

5 A. L 0.0-DIMETHYL-3-PYRIDYL ID
0
CH, .
EtO EtO
CHy -
N —
P

By substituting in Preparative Example 8A, ethyl a,a-dimethyl-3-
pyridylacetic acid (4.0g, 20.fmmoles) for-ethyl 3-pyridylacetic acid and
using the same method as described in Preparative Example 8A, one

10 obtains the title compound (3.2g, 74%, MH* 210).

B. o.0-DIMETHYL-3-PYRIDYLACETIC ACID N-OXIDE
o _
CH,
EtO
CH,4
+
2 N\o .

By substituting in Preparative Example 8B, ethyl o,a-dimethyl-3- -
pyridylacetic acid N-oxide (0.142g, 0.68mmoles) (Preparative Example
15  39A,) for ethyl 3-pyridylacetic acid N-oxide and using the same method as
described in Preparative Example 8B, one obtains the title compound.



15 hydr ogenat ed as .descri bed in Preparative Exanple 15 to give a m xture
of unreacted 3-pyridylacetic acid and the title conpound (76:24) (8.63
grams, MHerr] 144). B. 1- N- ACETYL- 3- PI PERI DI NYLACETIC ACID [err] 20

The m xture of conpounds from Preparative Exanpl e 18A (8.56 grans) were
reacted with acetic anhydride (8.56 grans) as described in -86 -
Preparative Exanpl e 13A and the crude m.ypgre of products was taken up in
met hanol (60 nl) and passed over a bed of Bi oRad AGGOWK4 resin (RSO err]H)

and the latter was eluted with pﬂq:lmAﬂ\i@E)@impLEg er e evapor at ed to
0 ) .

1- N- METHYL- 3-
Preparative EX

5 By substituting in Preparative Example 7A, 4-bromo-8-chloro-1 1-(1-
piperazinyl)-5,6-dihydro-11H-benzo[5,6]cyclohepta[1,2-b]pyridin-11-one
(1.5g, 4.65mmoles) (Prepérative Example 20A) for 8-chloro-5,6-dihydro-
11H-benzo[5,6]cyclohepta[1,2-b]pyridin-11-one and using the same
methods as described in steps A through C of Preparative Example 7, one

10  obtains the title compound (1.31g, 72%, MH+ 392). |



grans) and 37%formalin (2.72 m.) were hydrogenated as described in 10
Preparative Exanple 17C to give the title conpound (M+# 158). PREPARATI VE
EXAMPLE 19 PREPARATION OF THE R(+) AND S(-) DI ASTEREOQ SC]VERS The racem c
8-chl oro-11-(1-pi perazinyl) -6, 11-di hydro- 5H-benzo- 15

[ 5, 6] cycl ohepta[ 1, 2-b] pyridine prepared in_Preparative Exanple 7C above was
resol ved by the nethoed described in PrepdParive Exanple 15 A-C, pages

116- 118, of WD 92/00293, published January 9, 1992, to give the R(+) and
S(-) ‘di astereoi soners: [err] H Tl AM RATI'VE EXAMPLE 20 A.

3- BROVD- 8- CHLORO- 5. §:8b -3 151 BESER A7 N YL )-6.11-DIH -5H-
BENZO[5.6]CYCLOHEPTA[1.2-b]PYRIDINE

5 - By substituting in Preparative Example 7A 4,8-Dichloro-5,6-
dihydro-11 H-benzd[5,6]cyclohepta[1 ,2-b]pyridin-11-one (6.64g,
28.37mmoles) (Preparative Example 5B) for 8-chloro-5,6-dihydro-11H-
benzo[5,6] cyclohepta [1,2-b]pyridin-11-one and using the same methods
as described in steps A through C of Preparative Example 7, one obtains

10 the title compound (2.59g, 26%, MH* 348).



CYCLOHEPTA[ 1, 2-b] PYRIDIN-11-ONE [err] 5 Cycli ze

3-[2-(3-chl orophenyl) et hyl]-4-brono-2-pyridine carbonitrile (10.7g, 32,8
mmol) in triflic acid (82 nL) at 60[err]C for 2 hours and then at room
tenperature for 2 hours. Add 80 nL of 5N HCl carefully, then reflux in an
oil bath (120[err]C) for 30 mnutes. Cool the solution and pour into ice
and basify with 25% NaCH sol uti on. ExtradO4t-he product with CHerr]C [err]
and 10 wash with brine. Dry the organic Iayer with Na2SO4,filter ‘and renove
the solvent to give crude produ R A XAM Ehe cr ude product with
flash chromat ographg DR - Vi _e hexane
to give the title cG

M{err] 322). BHYD s ZOBIIENCL O ]

- H BENZQ 5, 6] - INE EARBORYR 11 O\IE[err] D|ssolve the title
conpound of Preparative anpl e .379, 7.4 mmol) in dry nethanol and
add sodiumnetal (3.37g, 180 nmmol). th &{;tlon I's stirred overnight
at roomtenperature. Reflux the reactid 3}1nurs cool to room

t enperature and eéltract wi th di chl orone

To a solution of the 4,8-dichloro compound from Preparative -
Example 27 (1.5 grams) in dry dimethylformamide (20 mL) was added 1-
hydroxybenzotriazole (1.5 grams). After stirring for 14 days at 25°C,
sodium hydride (0.84 grams, 60% in mineral oil) was added and after an
10 additional 24 hours, the mixture was poured into water. Filtration provided
the title compound (Yield: 1.7 grams, 89%, mp = 181.5 - 183.9 °C, MH+
516).



Dry the CH err]d[err] fraction and chronmatograph on silica gel eluting

w th 50% Et OAc- hexanes to give the title conmpound as a |ight yellow
solid(1.5g, Yield 72% M err] 274). - 88 - C

8- CHLORO- 3- METHOXY- 11- ( - 4- PI PERI DYLI DENE) - 6, 11-

Dl HYDRO 5H BENzZ( 5, 6] - CYCLOHEPTA[ 1, 2-b] PYRLDI NE [err] H By substituting in
Preparative Exanple 2 step D, 8-chloro- 3108 - net hoxy- 5, 6-di hydro- 11 :

- H-benzo[ 5, 6] -cycl ohept a[ 1, 2- b] pyr i di n- 11- one foFr)

- A

9-fluoro-5, 6-di hydro- 11H benzo[ & 40oyri di n- 11- one and

empl oyi ng basi cal |y ETh/|SaEH¥EDF -QSCHLQI I3 61D PHIRG. pfHPr epar ati ve
Exanpl e 2, oneg S | or.a- 3- is | 1 NEL1 |
A = e as

pi peridylidene P -

10 a white soCARBOXMLATE| 340). PREPARATI VE EXANPLE 25

N _
O4<0Et Oa\OEt
To a solution of the title compound from Preparative Example 42
(0.15 grams) and glacial acetic acid (5 mL) was added zinc dust (0.2
grams). After stirring at 25°C for 1 hour, the mixture was filtered through
~ celite and the filtrate concentrated in vacuo. The residue was diluted with
10  ethyl acetate, washed with saturated aqueous sodium bicarbonate and
brine. The organic layer was separated, dried over magnesium sulfate
and concentrated in vacuo to give the title compound (Yield: 0.11 grams,
95%, MH+ 399).



A ETHYL [err]-METHYL-4- PYRIDYL ACETIC ACID [err] N

N 15 To dry THF at -78[err] C was added dii sopropyl am ne(5. 05g 48
mol, 7nmL) and then n-butyl lithium The reaction m xture was stirred f
0.5 h and then ethyl 4-pyridyl acetic agigs (7.85g, 46 nmmol) was added,

after sirring for 0.5 h at that -78[err]C the reaction tenperature was
rai sed to roomtenperature. VRS -3 0 t he reactlon m xtu

cooled to 20 -78[err]Caga|n ‘ ' . : 15 )
added and the reactEXhYh 304 RO ,JﬂKDﬁQﬁUéird
at room te”pﬂﬁéwers)mﬂ':gb-lsﬂ;{p;éﬂgwmﬁmtﬁﬁv\m IZ\%]EIHPWEBIIMNE of f
the reaction M xture was t? Toned between water- e aqueous
phase was was KABBRXY h CH err]C[err]. The conbi ned CH2Cl 2 phases-
were dried and eva@it ated. The crude product was Okt omat ogr aphed on

- silica gel eluting with 80% ethyl acetate_hexan lve the title

conpound Br.

oA

OEt

To a solution of the title compound from Preparative Example 43
(1.3 grams) and glacia! acetic acid (5 mL) was added a 0.7 M bromine-
acetic acid solution (4 mL) at 25°C under N2. The solution was poured
into 200 mL of water and the resultihg solid was filtered, then washed with
10 water. The solid was dried under vacuum overnight to provide the title
compound (Yield: 1.2 grams, 81%, MH* 477).

PREPARATIVE EXAMPLE 4
YL 4-[3-BROMO-4.8-DICHLORO-5,6-DIHYDRO-11H-
15 BENZO[5.6]CYCLOHEPTA[1.2-b]PYRIDIN-11-YLIDENE]-1-PIPERIDINE -
CARBOXYLATE '

A mixturé of the title compound from Preparative Example 44 (5.1
grams), phosphorous oxychloride (20 mL) and chloroform (40 mL) was
20 stirred at reflux over night. The reaction mixture was made basic by the

or
and

re
was
t hen
and

25 -
- 89



(7.88g, MHerr] 179). B. [err]- METHYL- 4- PYRI DYL ACETIC ACI.D [err]. 5

The conpound from Preparative Exanple 25A was hydrolysed in a simlar
manner to Preparative Exanple 9B to give the title conpound (M#+ 152).
PREPARATI VE EXAMPLE 26 10 - A [ err]-DI METHYL- 4- PYRI DYL ACETI C ACI D
[err] By essentialy the sane procedure as set forth in Preparative Exanpl e
10A-B, but using ethyl [err]-nethyl-4-pyriQfd acetic acid (from Preparative.
Exanpl e 25) instead of ethyl pyridyl acetic acid the title 15 conpound was
obt ai ned as an stow aghiitfoer of| 1 N@gjueous soflium hyBFFxidA TANdRhevaigbltan ikl L

4- [ 4, 8-Di CHLCRQiar% Gttt fr SRR, qgggﬂ%ure was shaken well and after
. separation of the phases, the organic phase was washed with 1 N
aqueous sodium hydroxide. The organic phase was dried over

5 . anhydrous magnesium sulfate, filtered and concentrated in vacuo to
provide a solid which was mixed with methanol and filtered.
Concentratlon of the flltrate provnded the title compound as a solid (Yleld
5. 7 grams,MH* 497).

10 ' PREPARATIVE EXAMPLE 46

ENZC LOHEPTA[1.2-bJPYRIDI

A solution of the title compound from Prepa-fative Example
15 45 (5.7 grams) dissolved in absolute ethanol (100 mL) and concentrated
hydrochloric acid (200 mL) was stirred at reflux for 24 hours. The reaction
mixture was cooled in an ice-water bath and was made basic by the
addition of solid potassium hydroxide. Extr_act-ion-With dichloromethane
and concentration of the organic phase in vacuo afforded the title
20 compound as a solid (1.7 grams, 35% yield, MH* 425).



HEPTA[ 1, 2- b] PYRI DI N- 11- YLI DENE] - 1- PI PERI DI NECARBOXYLATE and ETHYL
4-12,8-DICHLORO-5.6-DIHYDRO-1 1 H 5

BENZ( 5, 6] CYCLOHEPTAJ[ 1, 2- b] PYRI DI N- 11- YLI DENE] - 1- PI PERI DI NE- CARBOXYLATE
[err] To phosphorous oxychloride (256 m.) stirring at reflux was added
dropwi se a solution of the title conmpound (109 grans) from Exanple 231A 10
di ssol ved in chloroform (850 nmL). After -d08rring the resulting solution for
an additional 20 minutes at reflux, the reactlon m xture was cooled to room
tenperature and the chl orof orm E& bd/resul ting solution was

cooled in an ice-watger baifg. 7 L4.NIBS HYasd i) gwgg,sodl um
hydr oxi de (850 .ﬁl I o%@a—%pﬂgofﬁ?ct~ ueoucs)s%glél[?ﬁm lb@j?‘k/ o%q e until the
resul ting m xt &b@ﬁ&ﬁwmv ~HeURENE)- 1 PIRE IE-1zct at e, drying
of the organi c GARBEXXMEC ADHYBTEYS F8YERsi um sul fate, concentration in

vacuo, and purification flash col um chromat ogr aphy,arQvi ded t he
4, 8-di chloro produ [ 4 R
2,8-dichloro pro

O)\OCHZCHs - O)\OCHcha
- Tetrabutyl ammonium nitrate(4.989, 16.3 mmol) was dissolved in
dichloromethane(20 mL) and trifluoroacetic anhydride(3.12g,14.9 mmol,
2.1 mL) was then added. The solution was cooled to 0°C and then added
(by cannulation) to a solution of 4-(8-chloro-5,6-dihydro-11H-benzo[5,6]-
10 cyclohepta[1,2-bjpyridin-11-ylidene)-1-piperidine-1-carboxylic aid ethyl
ester (5.69g, 14.9 mmol) in methylene chloride (35 mL) also cooled to
0°C. The reaction mixture was stirred at 0°C for 3h and then allowed to go |
to room temperature (25°C) overnight. The reaction mixture was then
extracted with saturated sodium bicarbonate (60 mL) dried over
15 magnesium sulfate and concentrated to give a semi-solid material that
was chromatographed on silica gel eluting first with 10% and then 20%
ethyl acetate -hexane. Removal of the organic solvents gave the title
compound in 44% yield as a light yellow solid. MP = 90.4-91.0°C, MH+
428.



-91 - PREPARATI VE EXAMPLE 28
4. 8- Dl CHLORO 11- ( 4- PI PERI DYLI DENE) - 6, 11- 5H BEqu5 6] -

CYCLOHEPTA[ 1, 2-b] PYRIDINE [err] 5 A solution.of the 4,8-dichloro
conpound from Preparative Exanple 27 (2.6 grans) dissolved in absolute

et hanol (50 L) "and concentrated hydrochi@@+c acid (100 n) was stirred at
reflux for 48 hours. The reactlon mxture was cool ed |n an ice- vvater bat h
and was nade basic By adai{8-Cb B ]

| n vacuo aff ordog fuseb Rnlé’b]#@h?ﬂwvﬁ‘? \ﬂ_lb%thﬂg') WF‘:BE%BN@ prethane and
wat er. The ordamnrc phnase uried- over_anmnydr ous- regrrestunrsul fat e and
concentrated i Ykl TiER e compound (2.0 granms, 93%yi el d,
np = 181.1-183.2[err] C). ‘ EXAMPLE 29 15

4-[4.8-Dl CHL 56~ DIARREH J 5,.6]
HEI[DTA[l, 2- b] PYRPBN < Noerh

| O” "OCH,CH,4 . 0" "OCH,CH,
5 The title compound from Preparative Exarhble 47A (5.99g, 14

mmol) was dissolved in 85% aqueous ethanol. To this solution was added
iron filings (7.01g, 125.57 mmol) and calcium chloride (0.69g, 6.29 mmol)
and the reaction mixture was refluxed for 16h. The reaction mixture was
filtered through a bed of celite while hot and the celite was washed with
10 hot ethanol (700 mL). The ethanol solution was then decolorized with
activated charcoal (2.4g) and then filtered through celite. Ethanol was
then rotary eavaporated to give the title compound in 100% yield as an
off-white solid. MP= 102.4-103.1°C, MH + 398.
' C. 4-(8-CHLORO-3-BROMO-5.6-DIHYDRO-11H-BENZ
15 CYCLOHEPTAI1.2-b]JPYRIDIN-11-YLIDENE)-1-PIPERIDINE-1-

ARBOXYLIC ACID ETHYL ESTER

A A

07 “OCH,CH, 07 “OCH,CHj

The title compound from Preparative Example 47B (3.00g, 7.60
mmol) was dissolved in hydrobromic acid (48%, 30 mL) The reaction
20 mixture was cooled to -5°C (ice-ethylene glycol bath) and bromine(2 mL)
was added dropwise. The reaction mixture was stirred at -5°C for 15
minutes. Sodium nitrite (1.57g, 22.8 mmol) dissolved in water (15 mL)



[err] To a cooled (O[err]C) solution of the 4,8-dichloro conpound from 20
Preparative Exanple 27 (9.5 grans) dissolved in dichloronethane (300 -
92 - nlL) under N err] was added dropwi se a sol ution of neta-chl oroperoxy-
benzoic acid (6.8 grans) dissolved in ethyl acetate (200 nmL). The resulting
m xture was washed with 1 N aqueous sodi um hydroxi de, dried over anhydrous
magnesi um sul fate and concentrated in vaddQ.- The 5 residue was purified by
flash col um chromat ography (silica gel) using 100% et hyl acetate then 10%

met hanol - di chl wasmskwigreaided taftherdattion tﬂikthﬁe.Ctrﬁ?_Qéadtidrﬂnﬁxmr@ms thEefto
"M err] 433). T VE.. . _ _
It (2- A NoEIRY 40 '@é%lééﬁg“bqﬁ%ﬂ@ wifh #6% NaOH to pH ~10. The
11H BENZQ[ 5, 6] &R ayasttherrxbanted withvethpEaEptate(3xPOOIER).DI NE
CARBOXYLATE [ ebinbined ethyl acetate fractions were dried over sodium sulfate and then
5 concentrated to give the title compound in 83% yield as a light brown
solid. Mp = 146-148°C, MH+ 463.
EXAMPLE 1
-(4-PYRIDYLA -4-(8-CHL: -5.6-DI -11H-
10 E HEPTA[1.2-b]JPYRIDIN-11-YLIDENE)PIPERIDIN

To a mixture of 528 mg (1.7 mmol) of 4-(8-chloro-5,6-dihydro-11H-
benzo[5,6]cyclohepta[1,2-b]pyridin-1 1-ylidene)piperidine (product from
Preparative Example 1, Step G), 274 mg (1.7 mmol) of 4-pyridylacetic acid

15  hydrochloride, and 242 mg (1.8 mmol) of 1-hydroxybenzotriazole hydrate
in 5 mL of dry methylene chloride at -15 °C and under a nitrogen
atmosphere was added dropwise 0.17 mL (1.5 mmol) of triethylamine
followed by a solution of 363 mg (1.9 mmol) of 1-(3-dimethylaminopropyl)-
3-ethylcarbodiimide hydrochloride (DEC) in 5 mL of dry methylene

20 chloride. The reaction mixture was slowly allowed to warm to room
temperature. After 4 hours the mixture was poured into water and
extracted several times with methylene chloride. The combined organic
portions were dried over MgSOy, filtered, and concentrated in vacuo to
give a product which was purified via flash chromatography (3% methanol

25 saturated with ammonia in methylene chloride) 155 mg of 1-(4- _
pyridylacetyl)-4-(8-chloro-5,6-dihydro-11H-benzo[5,6]cyclohepta[1,2-
blpyridin-11-ylidene)piperidine as a solid: mp 152 - 155 ©C.

By essentially the same procedure as set forth in Example 1, but

~using the carboxylic acids set forth in column 1, of Table 2 below, in place
30 of 4-pyridylacetic acid, one can obtain the compounds listed in column 2



A mxture of the title conmpound from Preparative Exanple 29 (0.53 15
grans), 2-ani noet hanethiol hydrochloride (0.74 grans) and absol ute

‘et hanol (15 nL) was stirred at reflux for 48 hours. The m xture was- cool ed
to 25[err]C, diluted with dichloronethane and washed with 1 N aqueous

sodi um hydr oxi de.- The organi c phase was dried over anhydrous magnesi um

sul fate and concentrated in vacuo to pre¥itie the title 20 conpound (0.5
grams, 88% MHerr] 458). -93 - PREPARATI VE EXAMPLE 31 1. 1- DI METHYLETHYL
[ 2- [ [ 8- CHLORO- 6f Talile-2D FY®ROmpbuhiisisted in Table 2 refer to compounds of
ETHOXYCARBO\IYI\.&- @ﬁ%ﬁwu DENE] - 5H BENzZ( 5, 6] CYCLO

HEPTA[ 1, 2-b] P P - YL | Q ETHYL] CARBAMATE [err] 5 To the title conpound
from Preparative Exanple 30 (0.33 grapt) N _ssol v8d i n di chl oronet hane (60
m.) was added di-tert-butyl di car bgnat & | .

(500.00)
N
|
R
wherein R is the substituent in Column 2.
5 | '
JABLE 2
EXAMPLE COLUMN 1 ‘COLUMN 2 COMPOUND
“OH
2 © glass
N
_N

.o | Jj
3 ' O‘H © white powder

white solid
o2 white crystals
5 o o mp 200°C
- - ©
6 S Sy S Ty 122 - 125°C




(0.17 grans).
An addi ti onal

10 hours the reaction m xture was diluted w th dichl or onet hane,

The solution was stirred at 25[err] C under

N err] overnight.
0.1 grans of di-tert-butyldicarbonate was added and after 4

washed with

1IN aqueous sodi um hydr oxi de. and concentrated in vacuo to afford the title

conmpound (0.5

grans,

100%

MH err]. 558).

-94 -

1.1 -DI METHYLETHYL [2-[[ 8- CHLORO 6, 11- Dt HY2RO- 11-[ 4-
Pl PERI DI NYLI DENE] - 5H BENZ(] 5, 6] CYCLOHEPTA[ 1, 2- b] PYRI DI N- 4-

YL] THI O ETHYL] CARBAMATE [err ]

water (5 nL) |
stirred at re
di chl or onet ha

5 ToTABEE 2 tlcenting@gdund from Preparati ve
Exanpl e 31 (0.22 grans) dissolved in absolute ethanol (5 nL) was added

EXAMBLE4 dayGOLUMM icooljed tGOREIMNI2 C, i ICOMPOUND
e and waghed wyih T _ '
) oH off
o OH . o} .
8 4@: J\@ white powder
OH OH
OH __/j\
9 | E/ko =", glass
OH
o) o '
10 ¢\© ' J\Q white solid
NO, - NO;
AL | QUi
11 o o white solid
OH
o SN OJ\,SY, N
12 | N§J ] glass
o!_l -
o) o) :
13 4~©\r°""e J\Q\(om white solid
B o o
OH
14 o ‘/ 3 o ‘/ i g|ass
N N
15 5 Ak Y0 176 - 178°C
' "N N>
OH H M _
16 OA@’N’ O™ N glass
OH . mp
17 OJ\@ o 200 -204°C
| NM% NMe,

PREPARATI VE EXAMPLE 32

was



10 water. The organi c phase was concentrated in vacuo and the residue
purified by flash colum chromatography (silica gel) using 5% net hanol -

di chl oronet hane saturated wi th.anmoni um hydroxi de to afford. the title
conpound (0.04 grans, 19% M err] 486). PREPARATI VE
EXAMPLE 33 3- PYRI DYLI SOCYANATE, HYDRCI:HLCRI DE [err] A 1.93 solution of
phosgene in toluene (20% (584 nL) was dilldt-ed with dry dichl oronet hane (1
L). and the m xture was stirred at O[err] C under 20 nitrogen atnosphere. A

sol ution of 3-ami nopyridine (21.1 JgARBE 2arodntinyedyri di ne (19 nL) di ssol ved
in dry dichl oronet hane (600 m.) was added dropwi se to the stirred solution

at O[Grr]COV C1T1_u S—S5hotr-s—Hre—ctare—y
0-25[err]C fo %MBHEt i one@OhB'MNu?s A stCQi-rHMN Aitr i
through the splution td renoyg,nost of
sol ution was fhen evapdrated juntil al no vent was
18 0 N glass
. \ .IN
N
OH
19 efo glass N
: OH ©OH OH
20 m i ] yellow solid
| NN CH, SNTNCh, -
OH o off
21 °é‘© white solid
. M‘lg N'l2 . :
. H white solid
07NN 9
22 s N Ny mp 228°C (dec)
o o
j Jsl white solid
23 N”" N—CH N N—CH; mp
OJ\—_)'—‘O °’L)_‘0 205-207°C
24 OH _ .
0N OMe 0 ONe white powder
OH OH
OMe OMe .
OH
25 04\@1 OJ\Q white powder
o (o)
OH
26 r@go ' I\gLo glass
N X
a-i .
27 TN O N glass




",,/ N\

+ PREPARATI VE EXAMPLE 34 A

11H BENZQ[ 5, 6] CYCLOHEPTA( 1, 2- b) PYRI DI NE B.

5 .

ffreaned to give the title conmpound which was then taken up in dry pyridine
(850 m.) to give a stock solution of the title conpound. '

8- CHLORO- 11- ( 1- ETHOXYCARBONYL- 4- Pl PERI DI NYL) -

8- CHLORO- 11- ( 1- ETHOXYCARBONYL- 4- PI PERI DI NYL) - 9-
ETHYL- 11H BENZQ 5, 6] CYCLOHEPTA( 1, 2- b) PYRIMDANE [err] N 10 The title compound
of Preparative Exanple 1 F above (51.15 grans, 0.1336 nole) was dissol ved
in trifluoronethanesul fonic acid (1ZABLE)2 camtinuser

reflux for 70h. The solution was cooled to roomtenperature and was then

k m xture was heated to

poured into 8f

‘stirred. Conc

m xture in snpll

20 C. The res
di chl or omet ha

e
o the
pel ow
The

O—t—of—amr—+t5—trcetwatet -t aore—tre—r-es ittt
droGOEIMNAoxi db soCOLUMN@R 75 |t COMPOIINEY
porti dgns sogfhat e b m xture was
1l ting bagic m ) : i ¢hl or oret hane.
he e®Bract] was’ wa Qp wi tht brine aqgdnwas t hen e@&mﬁiated
OH
29 IN\ o IN\ ° glass
P -
30 OH H _ H mp
O~¢_N O"YN 211 - 215°C
m .
N NO.
31 o © 04\@ : yellow solid
OH OH
NO, NO,
OH
32 S S white solid
) _
OH
Z
33 “TX T white solid
Ho” N"“oH Ho” N"“oH
OH
34 0 ' o) glass
2N, I /N\
o o]
OH 4\/1 solid
1> I o i
% | a'\"‘(rxlj§0 Nn"So me
190 - 193°C
OH o ' ’
cH
07~y N~ 8 OFNZ N~ 8 .
36 4\&.0 $9 solid




SN

-+ 20 to give a brown residue. This residue was dissolved in dichloronethane
-96- (750 nL) and the solution cooled to OC. Ethyl chloroformate (14.8
grans, 0.136 nole) was added over 5 minutes and the resulting m xture
stirred at O[err] C for 15 m nutes. Saturated sodi um bi carbonate sol ution
(150 nL) was added and the cooling bath was renoved. The resulting biphasic
5 .mxture was stirred rapidly for 3h. TA&5l-ayers were separated and the
dlchloronethane | ayer was filtered through silica gel. The filtrate was
evaporated to dryness and the resi JABLEN2 erantigueghed on silica gel using a
gradi ent of hexane-di chl oronet hane-acetone 16:2.5:1.5 to

hexane- di chl ofFeret+hane-racetofe—28tf—bdr-S—as—et-tent—t ve—ttrtt+e—io
conpound A (2 VH] eﬁ@l_.UMNﬂ and| t|tC@W%
) Y

MH err] 411).

HEPTA( 1, 2- b) PRI DI NE [ ¢
37 glass
38 OH white solid
o) , N o) i N '
N =N
OH
39 o)\(iro o’l\&o glass
40 - OH mp
(o) N O N o
\ / \ / 218 - 220°C
41 OH ' light brown solid
o ' o S lmp=
oH oH 92.7 - 93°C
MS M+ = 459
42 OH o : white solid
114.2 - 115.8°C
@ : @ MS M+ = 506
B B i i
43 w r OJ\/@ r white solid
. mp =
» 93.3 - 94.6°C
. ' MS M+ = 506
44 m J\/© white solid
) 0 o) mp =
112 - 114.6°C
_ : . MS M+ = 428
45 | m _ J\/©\ white solid
(o) NO, 0 NO, mp =
94.3 - 95.5°C

MS M+ = 474




15 Hydrol yze the title conmpound of Preparative Exanpl e 34A by

di ssolving in 50% aqueous sul furic acid (v/v) and heating to 90[err] to
100[err]C for 16 h. The cooled acidic m xture was neutralized with 25%
sodi um hydroxi de solution (wv). The resulting m xture was extracted with
ethyl acetate and the ethyl acetate extract was dried with sodium sulfate.
20 Filtration and evaporation of the etlifl- acetate afforded the title
conmpound( M 311). -97 - PREPARATI VE EXAMPLE 35 8- CHLORO- 9- ETHYL-1

*1- (4-PIPERI DI NYL) -1 1 H BENZO [ 5, ZABLE 2ymontinued- b] PYRIDINE [err] H 5
Hydrol yze the title conpound of Preparatlve Exanple 34B follomnng the
procedure des R
conmpound. 9De

46 OH NHCBZ NHCEZ whlte solid
o mp =
126.5 - 127.5°C
OH OH | MS M+ =607
47 oH CH, CHs | white solid
da\“J::], dJ\«J::J, mp =
'83.6 - 85.0°C
48 | OH | ' white solid
mp =
o CHs CHs ' 82.7 - 83.8°C
. MS M+ = 456
49 oH OCH3 OCH; | white solid
OJV@I OJ\):)/ MS M+ = 534
49a OH OH 1 on white solid
ch\/ @) mp =
73.5 - 73.8°C
.. OH i id -
. 288 CHs o CHa white solid
07y MH+ 452
. I N ' i N .
N® N
Preparative Ex. 25 :
299 o2 CHs o CHs ;ﬁHv:hlte solid
CH; CH3 45.9
» »
ig N
Preparative Ex. 26
) OH - . v
300 . CHs o CHs wh|t+e solid
o TS cHa . CHs MH+ 459
P> | >
’ « N - N
Preparative Ex. 10




m nute. 10 PREPARATI VE EXAMPLE 36 A. 8-CHLORO-11 -(1
- ETHOXYCARBONYL- 4- PI PERI DI NYL) - 1 1 H BENzZ( 5, 6] CYCLOH '
EPTA[ 1, 2-b] PYRIDINE-1-OXIDE [err] The title conpound from Preparative

Exanpl e .34A above (20.23 15 grans, 52.84 moles) was dissolved in

di chl oronet hane (250 nlL). 3- Chl oroperoxybenzoic acid (1.25 equival ents)

- was added in one portion and this solutidh’was stirred for 45 m nutes.

Sodi um bi sulfite solution (20% w v) was added and the bi phasic m xture
rapidly stirred for 30 minutes. The IEXAMPLERS@ separated and the organic

| ayer was washed Zg_ig\ll:ﬂtlp%@m# &Pl L !_%?q@tsaam Dﬁ@_ﬁl dried
with sodiumsulfate ratl on afforded the i1 conpound
(219, 99% np 7&WMM-1-1-YUDE“E)PIP RIDINE

4.8-DI CHLORO 11- (1- KT BONYL- 4- Pl PERI DI N-

5 To a solution of 1.0 gm (3.22 mmole) of 4-(8-chloro-5,6-dihydro-
11H-benzo[5,6]cyclohepta [1,2-b] pyridin-11-ylidene) piperidine and 0.29
mL of pyridine in 20 mL of dry methylene chloride at 0°C and under an
argon atmosphere was added dropwise 0.438 mL (3.55 mmol) of 2-
thiopheneacetyl chloride. After 30 minutes the mixture was washed with
10 1.0 N aqueous sodium hydroxide and then brine. The organ'ic portion
was dried over sodium sulfate, filtered and converted in vacuo to provide
a residue which was purified via flash chromatography (3% methanol in
methylene chloride) and treated with actlvated carbon to provnde the title
‘compound as a glass.
15
EXAMPLE 51
By essentially the same procedure as set forth in Example 50, but
using the acid chlorides set forth in Column 1, in Table 3 below, in place
of 2-thiopheneacetyl chloride, one can obtain the compounds listed in
20 Column 2 of Table 3. The compounds listed in Table 3 refer to
compounds of Formula 500.00:

wherein R is the substituent in Column 2



. YL) - 11H BENZ(Q 5, 6] CYCLOHEPTA[ 1, 2- b] PYRI DI NE (A) and

2.8-DI CHLORO 11-(1- ETHOXYCARBONYL- 4- Pl PERI DIN- YL)-11

H BENZ(J 5, 6] CYCLOHEPTA[ 1, 2-B]PYRIDINE (B) [err] 5 The title corrpound from
Preparative Exanple 36A (21.grans, 53 mmol es) above was dissolved in
anhydr ous di chl oroet hane (250 nlL) and the solution cooled to O[err]C.

POCl [err] (49.4 grans, 0.322 nole) was a?qlgd dropwi se to the dichloroethane .
solution over 15 mnutes. After the POC [err] 10 was added the reaction

m xture was warnmed to 45 - 50[err]C ane\-ﬁ géed for 18h. Additi onal
POCl[err] (8.2 grans) was added and th e heated to reflux for 9h.
The m xture was cooled and added to an ice cooled, stirred solution of
sodi um hydr ox| gs .. S
rapidly for 1 2 . SHFOEHS g
extracted wth dICh| orcrret han The co o] ned rgani c Ia/ers wer e washgd
w th water folovxgg by |bri ne I ed |( sodf ate)| The yg.xture pas
filtered and pvaporated, and th& wAsidde chronm aphefl on siTrca ge
using a gradi pnt of 25% et hyl acCetate ijn hexane to 45% pthyl acetate |n
hexane as el upnt. The tlitle conpound A '

d .
Hs . Hs solid
53 . o d"s CH, mp

.CHy CHs 158 - 160°C

a B
54 Od\© QJ\© glass
a .
0
55 _OA\CO J\Co ~ white powder
—

56 % o solid
0 o N~
| 0’07 N\ CH, 3 CHg | mp
_ 126 - 128°C
a 'CHaCH GiscH solid
3 3 ’
57 Y CHy O CHy mp
_ 137 - 139°C
cl ' solid
58 o%\/o\ma OJ\’Q(}I;; mp
: 104 - 106°C
a | )\ white solid
59 )\ ' mp
o ) cH
Hs e 155 - 157°C
AMP
5 By essentially the same procedures as set forth in Example 50

above, or Example 4 of US 5,089,496, but using



- 99 - was obtained as a yellow solid (5.98 g Merr] 417), and title :
conpound B was obtained as a yellowsolid (1.0 g, np 84.4-90.6[err]C). C

4. 8- DI CHLORO 11- (4- PI PERI DI NYL) - 11H BENZ( 5, 6] - CYCLOHEPTA[ 1. 2- b] PYRI DI NE
[err] 5 The title conpound A from Preparative Exanpl e 36B was hydrol yzed
under the conditions described in Preparative Exanple 34C to give the title
conmpound (Mt 345). 10 118REPARATI VE EXAMPLE 37 A

4- (8- CHLORO 11H BENZ( 5. 6] CYCLC]—IEPTA[l 2 b] PYRI DI N-1

1- YLI DENE) - 1- ( ETHOXYCARBONYL) - PI PERI DI NE [err] The preparation of the
starting material for this reaction (bedpj n The Journal of
Organic Chem stry, 1990, 55, pp. 334

in place of 4-(8-chloro-5,6-dihydro-11H-benzo[5,6]cyclohepta[1,2-b}-
pyridin-11ylidene)piperidine, one can obtain the compound

5 as a white solid.

 EXAMPLE 7
-(8-CHLORO-5,6-DIHYDRO-11H-BENZ YCLO- 1,2-
PYRIDIN-11-YL -4-(4-PYRIDYL ACETYL)-PIPERAZIN '

Cl

j —_— (5. 17)
[ oy

10 O
To a mixture of 8.5 g (27.2 m mole) of 8-chloro-11- -(1-piperazinyl)-
6 11-dihydro-5H-benzo[5,6]cyclohepta[1,2-b]pyridine (Preparative
Example 7) in 256 mL of anhydrous dimethylformamide at room
temperature and under an argon atmosphere was added 2.98 g (27.2 m

S
\
N




by Piwinski, J.J.; Wng, J.K; Chan, T.-M; Geen, MJ.; and Ganguly, A K
By substituting in Preparative Exanple 2, 8-chloro-1 1 H.benzo[5, 6] -

cycl oheptal 1, 2-b] pyridin- 11-one for 9-fluoro-5, 6-di hydro- 11 H benzo[5, 6] -
cycl oheptal 1; 2-b] pyri din-11. -one and enpl oying basically the same 20

met hods as steps D through F of Preparative Exanple 2, ene obtains the
title conpound (np 154.7 - 155.5[err]C)~-120~ 100 - B. 8-CHLORO- 1.1

- (4- Pl PERI DI NYL) - BENZ( 5, 6] CYCLO- HEPTA[ 1, 2-b] PYRIDI NE [err] Hydrol yze the
title conpoundnuie Bf dgraethyimerpghaling| €.837¢ (29./2 mwnole) f 1-(3dimetbykdur e

s cpoctt ony SRR MR oo e Ry Rafye! $65527)m mole) o
1- ( 1- PI PERAZI NHthydraxybenretazols, @nd 87219 (272rnanele) pf Bypyisiylgcetic acid.
The mixture was stirred at room temperature for 22 hours. The mixture
5 was poured into 3300 mL of methylene chloride and washed with 500 mL
of water. The aqueous layer was extracted with 500 mL of methylene
chloride. The combined organic portions were dried over magnesium
sulfate, filtered, and concentrated in vacuo. The residue was purified by
silica gel column chromatography using a solution of 1.5% (10%
10 ammonium hydroxide in methanol) in methylene chloride. The product
was obtained as a white amorphous solid, M.S. (Mass Spec) M+ = 433.
By essentially the same procedures as setforth in Example 75
above but using the compounds set forth in Column 1, Table 4 below, in
place of 4-pyridylacetic acid, one can obtain compounds of the formula

.

R (510.00)

wherein R ié as listed in Column 2 of Table 4.

15

TABLE 4
EX. COLUMN 1 COLUMN 2 CMPD
: I | white
76 0] EN] _ amorphous
oy “ % solid
OJ\’ )\/N;\:© Mass Spec
o) o M+ =501
: | white
77 msr [N] ' 5 am.qrphous
w solid
Mass Spec
’ O i M+ = 512




[err] H The preparation of the starting material for this reaction was
described in The Journal of Organic Chem stry, 1990, 55, pp. 3341-3350 by
Piwnski, J.J.; Wng, J.K; Chan, T.-M; Geen, MJ.; and Ganguly, A K 15
By substituting in Preparative Exanple 7A, 8-chloro-1 1 H benzo[5, 6] cycl o-
hepta[ 1, 2-b] pyridin-1 1-one (11.53g) (47.71 mmoles) for 8-chloro-5, 6-

di hydr o- 11H- benzo[ 5, 6] cycl ohept a[ 1, 2- b] pypidi n-11- one and enpl oyi hg

-101- basically the sanme nethods as steps A through C of Preparative
Exanpl e 7, one obtains 11.53g (36%ragh H #e cohtihGegompound (M err] 312).
PREPARATI VE EXAMPLE 39 5 A err[-DI METHYL- 3- PYRI DYLACETI C

ACID NNOXIDE [err]—By substituting in Prepnarative Fxanple 8A ethyl
a, a-di met hyl - B- B)§rijdyl ac@oOicummn d (4.04, 20. o) 2f or - ef hyveMPD
3-pyridyl acet T acrq and : —
. I white ,
78 | w , [N] ' ~ | amorphous
o N JN\/@ |sotia
a N Mass Spec
0 . M+ = 433
| ! "~ |white
79 ~ OH O amorphous
o solid
Mass Spec
O - M+ = 508
rl\l white
80 OH E J amorphous
O)\/Q j\l\/@ | solid
Mass Spec
o M4+ = 432
: i - white
81 OH ll-l SH ENJ amorphous
)\'/N\n/k N b PP |solia
o CH, N\n/l\ Mass Spec
o © T CHo | M+ = 459




usi ng the sanme nmethod as described in Preparative Exanple 8A, one 10
obtains the title conpound (3.2g9, 74% Merr] 210). B.

[ err]-DI METHYL- 3- PYRI DYLACETI C ACID N-OXI DE [err] By substituting in
Preparative Exanple 8B, ethyl [err]-dinmethyl-3- pyridylacetic acid N-OXI de
(0.142g, 0.68mvles) (Preparative Exanple 15 39A) for ethyl
3-pyridylacetic acid N-oxide and using thg2osane nethod as described in
Preparative Exanpl e 8B, one obtains the title compound. -102-

PREPARATI VE EXAMPLE 40 4- BROVDB CI—IL@@:\mm_E 82 _
- PI PERAZI NYL) - 6, 11- DI (ME = 2 I [err] 5
By substituting in - 'uﬁﬁﬁﬂm—'

pi perazi nyl) - SDHYDR( M HBICY L - HVRID pyridi n-11-one
(1.5g, 4.65mmol es) (Pre -5, 6-di hydro-

5 Dissolve 0.1 g (0.32 m mole) of 8-chloro-11-4-piperidyl]-6,11-

dihydro-5H-benzo[5,6]cyclohepta[1,2-b)-pyridine (from Example 233),
0.06 g (0.32 m mole) of 4-pyridylacetic acid, 0.092 g (0.48 m mole) of 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride, 0.065 g (0.48 m
mole) of N-hydroxy benzotriazole and 0.048 g (0.50 m mole) of N-methyl

10 morpholine in 5 mL of dimethylformamide and stir at room temperature for
18 hours under nitrogen. Concentrate under vacuo and partition between
100 mL each of ethyl acetate and water. Dry the organic layer over
sodium sulfate and concentrate under vacuo. The resulting residue is
chromatographed on silica gel.using 98% dichloro methane and 2%

15 methanol, saturated with ammonia as the solvent, giving the product as a
white waxy solid, mass spec M+ = 431.

EXAMPLE 82A
-CHLORO-11-[1-(2-(PYRIDYL)ACETYL)-4-PIPERIDYL]-6.11-

20 IHYDRO-5H-BENZ 5.6]CYCLOHEPTA[1.2-bJPYRIDIN




1 1H benzo[5, 6] cycl oheptal 1, 2-b] pyridin-1-1-one and using the sane net hods
as described in steps A through C of Preparative Exanple 7, one 10 obtains

the title conmpound (1.31g, 72% M err] 392). -103- PREPARATI VE EXAMPLE
41 4.8-DI CHLORO 11- (1-PI PERAZI NYL)-6.1 1 - DI HYDRO 5H :
BENZQ 5, 6] CYCLOHEPTA[ 1, 2-b] PYRIDINE [err] H 5 By substituting in

Preparative Exanple 7A 4, 8-Di chl oro-5, 6- (dikhydro-
11H benzo[ 5, 6] cycl ohept a[ 1, 2- b] pyri di n-11-06ne (6. 64g, 28. 37nmol es)

P ti Exanpl h -5 6-4di - .
Cyctonepta L1 o b) ByskehBaniie st prodedli@s S daiin I EXaRIcTe 8, but. . g
in steps A thrusigg S=pyridfacetic acidvesteadnfl &pyridyaestispacidntheltitle the title
conmpound (2. 598omBBYhd WbBtdihedd8)a white solid (M+ = 431, mp = 81.7-82°C).

5 XAMPLE |
- -11-[1-(2-METHYL SULFONYLOXY-1-PHENYLETHYL-
-4-PIPERIDYLIDENE]-6.11-DIHYDRO-5H-BENZO[5.6}-

L 1.2-b}- ]

: N
o)
| OSO,CH;

10 Dissolve 0.40 g (0.9 m mole) of 8-chloro-11-[1-(2-hydroxy-1-

- “phenylethylcarbonyl)-4-piperidylidene}-6,11-dihydro-5H-benzo[5,6]-
cyclohepta-[1,2-b]pyridine (Example 41 of Table 2) in 10 mL of pyridine
and stir under nitrogen. Add 0.15 g (1.3 m mole) of methanesulfonyl
chloride and stir for 20 hours. Concentrate under vacuo and triturate the

15 residue with ether. Purify the resulting solid by silica gel chromatography
using 2% methanol saturated with amonia, and 98% dichloromethane as

the solvent. The product is obtained as a white solid, mp = 110.7-111.6°
C.




-104- PREPARATI VE EXAMPLE 42 ETHYL 4-[4-[(1 H BENZOTRI AZO_ 1

- YL) OXY] - 8- CHLORO- 5. 6- DIHYDRO-1 1

H BENzZ( 5, 6] CYCLOHEPTA[ 1, 2- b] PYRI DI N-11- YLI DENE]
5 To a solution of the 4,8-dichloro conpound from Preparative Exarrpl e
in dry di methyl f or mami de ¢224rl) was added 1-

After stirring for 14 days at 25[err]C,

[err]
27 (1.5 grans)
hydr oxybenzotri azole (1.5 gramns).

1- PI PERI DI NE CARBOXYLATE

sodi um hydri de (0.84 gram; 60%| n m rEXAMRLEB B4was added:and after an 10

addi ti onal 24 hours, M@gﬁm provi ded
the title corrpoun Y O 59 r C
MH err] 516). AR NY )-4-PIPERID LIDE E 11 -DlﬂYQRQ—ﬁ[—_I-BENZQ[ﬁ.ﬁ]
' YCLOHEPTA[1.2-b]-PYRIDINE
.O °
o
0]
5 0SO,CH,4 \SCOCI-L
Dissolve 0.3 g (0.56 m mole) of 8-chloro-1'1-[1-(2-methanés_ulfonyl-
oxy-1 -phenylethylcarbonyl)-4-piperidylidene]-6.1 1-dihydro-5H-benzo-
[5,6]cyclohepta-[1,2-b]pyridine (Formula 5.6 of Example 83) in 5 mL of -
dimethylformamide and add 0.2 g (0.6 m mole) of cesium thioacetate
10 (preparation described in Synthetic Communications, 13, 553, 1983). Stir
the reaction at 80°C for twenty hours then concentrate under vacuo.
Purify the residue by silica gel chromatography using 70% ethyl acetate
and 30% hexane as the solvent. The product is obtained as a light brown
solid, mp = 92.7-93°C.
15

EXAMPLE 85 :
-CHLORO-11-[1-(1-(2,3-DIHYDRO-3-0X0-1.2-BENZOI

THIAZOL-S,S-DIOXIDE-2-YL)METHYLCARBONYL)-4-PIPERIDYL-

IDENE]}-6 11-DIHYDRO-5H-BENZ

20

YCLOHEPTA[1.2-b]-PYRIDINE .



- 105- PREPARATI VE EXAMPLE 43 ETHYL 4-[ 4- HYDROXY- 8- CHLORO 5. 6- DI HYDRO 11H-
BENZ( 5, 6] CYCLOCHEPTA[ 1, 2- b] PYRI DI N- 11- YLI DENE] - 1- PI PERI DI NE CARBOXYLATE N
[err] To a solution of the title conpound from Preparative Exanple 42 (0.15
grans) and gl acial acetic acid (5 nL) was added zinc dust (0.2 grans).
After stirring at 25[err]C for 1 hour, the mxture was filtered through
celite and the filtrate concentrated. in \4 The residue was diluted with
10 ‘ethyl acetate, washed with saturated %&ueous sodi um bi car bonate and

e TS o IRl B el bl B T AL 205,
MH+ 399). - cadnyl)-4-piperidylidene}-6,11-dihydro-5H-benzo[5, 6]cyclohepta-
- [1,2,b]pyridine (Example 49a of Table 2) in 30 mL of dimethylformamide
and stir at 0°C under nitrogen. Add 0.55 g (2.1 m mole) of triphenyl
5 phosphine and 0.36 g (2.1 m mole) of diethyl azodicarboxylate. Stir
reaction mixture at 70°C for 3 days, then concentrate under vacuo. The
residue was dissolved in 50 mL of 1 N hydrochloric acid and washed with
100 mL of ethyl acetate. The water layer was neutralized with 1 N sodium
‘hydroxide and the mixture was extracted with ethyl acetate. The organic
10 layer was dried over magnesium sulfate and concentrated under vacuo.
The residue was purified by silica gel chromatography using 90% ethyl
acetate and 10% hexane as the solvent, giving the product as a white
solid, mass spec. M+ = 534,

15 EXAMPLE 86
o LORO-11-[1-(1-(3-PYRIDYL)METHYL THIOCARBON
IPERIDYLIDENE}-6.11-DIHYDRO-5H-BENZ LOHEPTA[1.2-b}-
PYRIDINE '

20 Dissolve 0.50 g (0.12 m mole) of 8-chloro-11-[1-(1-(3-pyridyl)-
methylcarbonyl)-4-piperidylidene]-6,11-dihydro-5H-benzo[5,6]cyclo-
hepta[1,2-b]-pyridine (Example 2 of Table 2) and 0.5 g (0.12 m mole) of
2,4-bis(4-methoxyphenyl)-1,3-dithia-2,4-diphosphetane-2,4-disulfide
(Lawesson's Reagent) in 15 mL of toluene and stirr for 18 hours at room

25 temperature and 18 hours at 80°C, under nitrogen. Filter the reaction
mixture and concentrate under vacuo. Disolve the residue in 50 mL of 1N
hydrochioric acid and extract with 200 mL of dichloromethane. The water
layer was neutralized with sodium carbonate and extracted with
dichloromethane. The organic layer was dried over magnesium sulfate



PREPARATI VE EXAMPLE 44 ETHYL 4-[ 3- BROMO 4- HYDROXY- 8- CHLORO- 5. 6- DI HYDRO-1 1
H BENzZ( 5, 6] CYCLOHEPTA[ 1, 2- b] PYRI DI N- 11- YLI DENE] - 1- Pl PERI DI NE CARBOXYLATE
[err] N N To a solution of the title
conpound from Preparative Exanple 43 (1.3 grans) and glacial acetic acid (5
m.) was added a 0.7 M brom ne- acetic acid solution (4 nL) at 25[err]C
under N err]. The solution was poured into 200 nmL of water and the
resulting solid was filtered, then washed2@i-th 10 water. The solid was

dri ed under vacuum overnight to provide the title conmpound (Yield: 1.2
grams, 81% - M-ardicbnééntrate@RIFIBRAECYE givindyBhé pfodickidd.a white solid, mp =

4- [ 3- BROMO- 4. 8%%@%]?0'5, 6-DIHYDRO-1 1 H 15 .

BENZ( 5, 6] CYCLUH 1, 2-b] PYRI DI N- 11- YLI DENE] - 1- PI PERI DI NE CARBOXYLATE
[err] A mxture of the title conpound from Preparative Exanple 44 (5.1

grams), phosphorous oxychloride (20 rEXAmq_E&oroform (40 nmL) was
5 1-|YDR----5YIDYLM NYL)-4-
P IDENE]-SH-DIBENZ

N /IN
o x

Dissolve 0.15 g (0.6m mole) of 10,11-dihydro-5-(4-piperidylidene)- |

5H-dibenzo[a,d]cycloheptene, 0.096 g (0.55 m mole) of 4-pyridylacetic

10 acid hydrochloride, 0.16 g (0.83 m mole) of 1-(3-dimethylaminopropyt)-3-

ethylcarbodiimide hydrochloride and 0.075 g (0.55 m mole) of N-hydroxy

benzotriazole in 5 mL of 'dimethylformamide and stir at room temperature
for 18 hours under nitrogen. Concentrate under vacuo and partition
between 100 mL each of ethyl acetate and 10% aqueous sodium

15 hydrogenphosphate. Dry the organic layer over magnesium sulfate and
concentrate under vacuo. The resulting residue is chromatographed on
silica gel using 98% dichloro methane and 2% methanol, saturated with
ammonia as the solvent, giving the product as a white waxy solid, mp =
162.8-163.4 °C.

20



20 stirred at reflux over night. The reaction m xture was nmade basic by

t he -107- slow addition of 1 N aqueous sodi um hydroxi de, and the
resultant m xture was diluted with dichl oromethane. The m xture was shaken
well and after separation of the phases, the organic phase was washed with
1 N aqueous sodi um hydroxide. The organic phase was dried over 5 anhydrous
magnesi um sul fate, filtered and concent-r'b2£d I n vacuo to provide a solid
whi ch was m xed with nmethanol and filtered. Concentration of the filtrate
provided the title corrpound as a soIEKﬁMﬁhEdLB_% 7 grams, MH err] 497). 10
PREPARATI VE EXAMPLE; 46 /; 41 ARV RPs k.- 5 EMHNEDRD-6, 11- 5H
BENZ( 5, 6] CYCLC]—|EPE1 1. H ??2: ﬁyav 8 @-Iﬂe tirtlTe
Con'pound from Bl -t N 'b PYRID '1" l h

Dissolve 0.18 g (0.51 mmole) of 3,8-dichloro 11-(1-acetyl-4-
piperidylidene)-6,11-dihydro-5H-benzo[5,6]cycohepta[1,2-b]pyridine,
0.088g (0.51 mmole ) 4-pyridylacetic acid, 0.117g (0.61 mmole) of 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride, 0.082g (0.61
10 mmole) N-hydoxybenzotriazole and 0.071g (0.71 mmole) N-methyl

morpholine in 5 mL of dimethylformamide and stir for 18 hours under
nitrogen. Concentrate under vacuo and partion between ethyl acetate
and water. Dry organic layer over sodium sulfate and concentrate in
vacuo. The resulting residue is chromatogaphed on silica gel using 95%
15 dichloromethane and 5% methanol, saturated with ammonia as the
solvent. The product is obtained as white solid, mp = 113-1 14 °C.

EXAMPLE 181

20 By essentially the same procedure-as set forth in Exampe 180, but
using _8-bromo-1 1_-(1 -acetyl-4-piperidylidene)-6,11-dihydro-5H-benzo-
[5,6]cyclohepta[1,2-b]pyridine instead of 3,8-dichloro-11-(1-acetyl-4-



15 45 (5.7 grans) dissolved in absolute ethanol (100 nmL) and concentrated
hydrochloric acid (200 nL) was stirred at reflux for 24 hours. The reaction
m xture was cooled in an ice-water bath and was nade basic by the addition
of solid potassium hydroxide. Extraction w th dichl oromethane and
concentration of the organic phase in vacuo afforded the title 20 conpound
as a solid (1.7 grams, 35%yield, MHerr 25) . - 108- PREPARATI VE
EXAMPLE 47 A. 4- (8- CHLORO 3- NI TRO- 5, 6- DRO 11H BENZ( 5, 6] -

ETHVL ESTER [ PPPHAVIdnd)edd SromiSbotskiehiabls PEF b Bpptal £ 2B HIde 20
di ssol ved i n deempountSi4thwas abtainpdaascan offiwhite saliditmp= 94.3-94.7 "C.
anhydride(3.12g9,14.9 nmol, 2.1 nL) was then added. The sol ution was cool ed

to O C and th dded
o O[err]C an en adde EXAMPLE 182

S Cl

4

O

To a stirred solution of phenyl isocyanate (1.27 mmole) in 15 ml of
anhydrous methylene chloride at room temperature and under an argon
atmosphere was added dropwise ‘over 20 minutes, a solution of 8-chloro-
11-(1-piperazinyl)-6,11-dihydro-SH-benzo[5,6]cyclohepta[1,2-b]pyridine
10 (1.27 mmole) in 5 ml of anhydrous methylene chloride. The mixture was

stirred at room temperature for 20 hours. The mixture was poured into

700 ml of methylene chloride and washed with 100 ml of saturated

sodium bicarbonate. The organic portion was dried over magnesium

sulfate, filtered, and concentrated in vacuo. The residue was purified by
15 silica gel chromatography using a solution of 1.0% (10% ammonium
hydroxide in methanol) in methylene chloride. The product was obtained
as a white amorphous solid, M.S. (Mass Spec)' M+ = 433.



(by cannulation) to a solution of 4-(8-chloro-5,6-di hydro-1 1 H benzo[5, 6] -
10 cycloheptal[l,2-b]pyridin-1 1 -ylidene)-1-piperidine-1 -carboxylic aid
et hyl ester (5.69g, 14.9 mmol) in nethylene chloride (35 nL) also cooled to
O[err]C. The reaction mxture was stirred at O[err]C for 3h and then
allowed to go to roomtenperature (25[er&é ) overnight. The reaction

m xture was then extracted with saturate odi um bi carbonate (60 nL) dried
over 15 magnesium sul fate and conceg&&gﬁgﬂgggﬁgive a-sem-solid materi al

t hat was chromatographed on silica g irst with 10% and then 20%
et hyl acetate -hexane.
conpound in 44%yi

el J@w sol i d//NPS [err]

428. . -109- B. A1 NO- 5. 6- D 3, 6] -
CYCLOHEPTA[ 1, 2- b] P E) - 1- PI PERI C ACI D ETHYL -
ESTER [err] '

To a 5.0 mi reaction vial was added 8-chloro-11-(1-piperazinyl)-
6,11-dihydro-SH-benzo[s,6]cyclohépta[1,2-b]py|‘idine (1.0 mmole) and N-
‘5  ethoxycarbonyl-4-aminopyridine (0.99 mmole). The vial was capped and
placed in an oil bath at 170 °C and stirred for 5 hours. The residue was
purified by silica gel chromatography using a solution of 3.0% (10%
ammonium hydroxide in methanol) in methylene chloride. The product
was obtained as a white amorphous solid, M.S. (Mass Spec) M+ = 434.

10
EXAMPLE 184
-(8-CHLORO-6.11-DIHYDRQ-5H-BENZ YCL A
2-b]PYRIDIN-11-YL)-4-(3-PYRIDINYLACETYL )piperazine 1-N-
a \ Cl 4 { cl
— —
:w; ; . o
o- N e R o :
|: j [ (5.60)
~N .
H
o)
“
N
15 The title compound from Preparative Example 11D (0.5 grams) (1.5

mmoles) was reacted with 3-pyridylacetic acid (0.208 grams) (1.5
mmoles) under the conditions described in Example 75 to give the title
compound (Yield: 0.439 grams, 95%, MH+ 449).



5 The title conpound from Preparative Exanple 47A (5.999, 14 nmol)
was di ssol ved in 85% aqueous ethanol. To this solution was added iron
filings (7.01g, 125.57 mmol) and cal ciumchloride (0.69g, 6.29 nmol) and
the reaction m xture was refluxed for 16h. The reaction m xture was
filtered through a bed of celite while hﬁ% and the celite was washed with
10 hot ethanol (700 nmL). The ethanol sol QOn was then decolorized with
activated charcoal (2.4g) and then fw&:ﬁugh celite. Ethanol was
then rotary eavaporated to give the nd in 100%vyield as an

of f-white solid M=(g.ONIOR035 1M DiHYDRG-H5H-BEBLZQIS5.6 CLOHEPTA

4- (18- CHLORO- 3+ BROM: /v Byl HHYPRO, 1A H BENK(RIVA, £ B 4_N. bIPERA
CY(CLC]-IEPTA[l, | LorRiExRun) ‘!';«— YRIGINYLRCE T 1-N-OXIDRIPIPERAZI i
ESTER [err] THeNt@KIBEconpound from Preparative Exanple 47B (3.00g, 7.60

mmol) was di ssolved in hydreQromc acid (48%
m xture was cool ed @ : Ie%g gl yco
added dropwi se. Th i} s stir
Sodiumnitrite (1.3Zg, AR issolvedi

‘ +
XN

The title compound from Preparative Example 11D (0.5 grams) (1.5
mmoles) was reacted with the title compound from Preparative Example 8
(0.232 grams) (1.5 mmoles) under the conditions described in Example
75 to give the title compound (Yield: 0.6454 grams, 92%, MH* 465.2)..

10 ' _
' EXAMPLE 186

-BENZYL 4-(8- -6.11-DIHYDRO-5H-BENZ LO-

EPTA[1.2-b]PYRIDIN-11-YL)-1-PIPERAZINECARBOXAMID

=N E =N : |
| (N] I [Nj e

n A

O

NH



-110- was slowy added to the reaction m xture. The reaction m xture was
then stirred for 45 mnutes and then quenched with 40% NaOH to pH ~10. The
aqueous phase was then extracted with ethyl acetate(3x100nL). Conbi ned
ethyl acetate fractions were dried over sodiumsulfate and then 5 _
concentrated to give the title corrpound_ 83%yield as a |ight brown
solid. Mp = 146-148[err]C, MHerr] 463. NPLE 1

1- (4- PYRI DYLACETYL |
BE(qu 5. 6] CYCLO—IEle'RﬁEi ife W@Bﬁl\&l- mg%r%&&%%?ﬁg th eyl mixture
of 528 ngy (1. 7iseeyanateungel the penrditions dege in Exgmple 182 above to give

benzol 5, 6] cyclmaqmeaéo}naomd)g.em 7984, men)pn peridine (product from
Preparative Exanple 1, Step .7 mmol ) of 4-pyridylacetic acid

15 hydrochloride, and .242 ng (1. 8 nnnl) of 1- hydr oxybenzotri azol e hydrate
in 5 nm of &dry net hyl ene chl ori de at EXAMELE]187and under a nitrogen

atmosphere was adde&y%@?&%aﬁﬁ tRe LantE plokeduP RS Etmple’ FSMVRHY
exception that 3-ethoxycarbonylaminopyridine or 2- ethoxycarbonylamlno-
pyridine (Preparative Example 12) is used instead of using 4-ethoxy-
carbonylaminopyridine, the compound

or
0% “NH
=N { P
White amorphous _ "~ White amorphous
solid, MH* 434.3 o solid, MH" 434.3

10
was obtained, respectively.



foll owed by a solution of 363 ng (1.9 mmol) of .1-(3-dinethyl am nopropyl) -
3-ethyl carbodii m de hydrochloride (DEC) in 5 nL of dry nethyl ene 20
chloride. The reaction mxture was slowy allowed to warmto room
tenperature. After 4 hours the m xture was poured into water and extracted
several times with nethylene chloride. -T¥8 €onbi ned organic portions were
dried over MgSH4, filtered, and concentrated in vacuo to give a product

whi ch was purified via flash chromtw nmet hanol 25 saturated with

anmoni a in msthyle £ a [}
. . ( a h
b] pyridi n- 11-\d - -Bl,eé)-essent lally

t he sane procwgorth in Exarrple 1, but usi ngthe carboxylic
acids set fort olum_l, of Table 2 below, in place 30 of

4-pyridyl acetic acig N0 ght ai n_t he conmpounds [, J in.colum 2 of
Tabl e 2. The conpgfhds g Affle 2 refer =&l a
500. 00: [err] _ .
Nj‘ — N
- 7
67 | (6.9) NI | |
™ .
o” N o N N
H CHs

Compound 6.7 from Example 187 (10 grams) (23.1 mmoles) in
DMSO (37.6 ml.) was added to a solution of powdered potassium
hydroxide (2.62 grams) (23.1 mmoles) in DMSO (25 ml.) and the mixture
was stirred at 25°C for 3 minutes. lodomethane (1.4518 ml.) (23.1
10 ~mmoles) was added and the mixture was stirred at 25°C for 15 minutes.

The mixture was poured into water and extracted with dichloromethane.
The latter was dried (magnesium sulphate), filtered and evaporated to
dryness. The product was purified by chromatography on silica gel using
3-5%(10% concentrated ammonium hydroxide in methanol)-
15 dichloromethane as the eluant to give the title compound (Yield: 6.28
grams, 61%, MH* 448).

EXAMPLES 189 - 21 ,
By essentially the same procedures as set forth in Example 75
20 above but using the compounds set forth in Column 1, Table 5 below, in
place of 4-pyridylacetic acnd one can obtain compounds of the formula

R (51 0.00)

wherein R is as listed in Column 2 of Téble 5.



wherein Ris the substituent in Colum 2. 5. TABLE 2 EXAMPLE COLUW 1
COLUWN 2 COVPOUND [err] 2
glass [err] 3 [err] [err] whi te powder
OH 4 [err] - : Terr] white solid [err]
04 [err] [err] OH -133 - ' white
crystals 5 [err] [err] np 200[err]C OH
np 6 ' XTABLE 5 122 - 1250C 7- [err]
[err] o :
EX. COLUMN 1 ____ COLUMN 2 _CMPD_|
| 1 white
189 @) N _ amorphous '
. E j solid '
HO N MH+ 475
_O .
N(CHa),
white
190 0 amorphous
CHs solid
HO CH, MH+ 460
(5.63)
| white
191 O N amorphous
lid
CH E ) - S0
HO ° N MH+ 447
I =N o CH,
~N
: 7z
I
N
(5.64)




-112- TABLE 2 - continued EXAMPLE "COLUWN. 1 COLUMWN 2
COVPOUND [ err] of f 8
white powder OH 9 [err] gl ass
[err] [err]. 10 . '
white solid 12 [err] gl ass 13134 - [err] [err]
white solid OH 14 ' [err] [err] _
gl ass 15 [err] TABLESS - dﬂhi!?d . 176 -178[err]C
16 [err] [err] ~ glass [err]
np 17 [err] : 200-204l errlC
EX. COLUMN 1 COLUMN 2 &E____:
| - white
192 OH N | amorphous
o [ j (5.85) solid
N\“/-CH3 N™ . MH+ 467
(9] .
I )\QT%
o
| | white
193 . NO amorphous
OH | E j(s,ee) solid
N MH+ 539
N o)
o
/I\ /'L
OH o | white
194 /U\ N amorphous
o N [ j (5.67) solid
. MH+ 467




-113- TABLE 2 - continued EXAMPLE =~ COLUWN 1- CCLUWN 2

COVPOUND OH 18 _ [err] glass 19 -
[err] ' gl ass 20 [err] '
yellow solid off 21 [err] white
saolid [err] ' -135white solid 22
np 228[err] C (dec) white solid np 23 [err] [err]
205-207[err] C 24 [err] [erTABLE 5 - continueli t e powder OH
1L EX COLUMN 1 COLUMN 2 CMPD
OH hit
B CHa | “ white ,
195 N’ amorphous
o | [ (5.68) solid
MH+ 439
: _ ,CH3
o N
0] | white
196 - N a _ amorphous
HO [ j (5.69) [solid
N N MH+ 433
F o
_
x>
| white
197 N - amorphous
E (6.70) solid
N MH* 449
0)
-
ll,
NS




25 [err] : white powder [err] 26

glass [err} 27 _ [err] gl ass -114 -
TABLE 2 conti nued EXAMPLE COLUW 1 . COLUW 2 COVPOUND
OH .28 - [err]” gl ass 29 :
gl ass 30 [err] - {861 ' mp 211 -
215[err]C 31 [err] [err] ' : yel l ow solid 32
[err] ' [err] TABLE 5 - contishiede solid 33
[err] [err] white solid
- EX. COLUMN 1 ; COLUMN 2 CMPD
(0] | white
198 N amorphous
HO CH, . P
CH - -] (6.71) solid
| 3 N | MH+ 461
R
PN
Q | i
| (5.72) white
- 199 OH CH; - N - amorphous
N ) [: :] (o) solid
o | N >_3H3 MH+ 467
0]
5.72A = Isomer A
5.72B = Isomer B
o) O ' white
200 . N - | amorphous
. OH : - ;
(5.73) solid
_ N MH+ 467

o

o




[err]' 34
[err]

[err]
[err]

glass solid 35

np 190- 1930[err]C 36

[err] solid 115- TABLE 2 - conti nued EXAMPLE COLUW 1
COLUWN 2 COVPOUND OH 37 [err] [err]
gl ass 38 -137 - white solid OH 39
[err] [err] gl ass 40 [err] [err]
218 - 220[err]C TABLE 5 - continued
EX. COLUMN 1 ~ COLUMN 2 CMPD
Nk | white
201 OH | _N_ (5.74) amorphous
_ ' [ ] _CH; solid
o) | N N MH+ 453
' ;e
| white
202 N\ amorphous
[: (5.75) solid
: N'/ MH+ 5§25
o)\
(0]
’ /CF \/N\( |
Trifluroacetic Acid | white
203 deprotection of N ' amorphous
Compound 5.75 [ j (5.76) solid
of Example 202 N MH+ 525
o)
OH white
204 o amorphous
N. Okt l: (5. 77) solid
Y MH+ 497
° o]
N OEt
o




41 [err] i ght brown solid np= [err]

92.7 - 93[err]C M5 M+= 459 42 [err]
white solid 114.2 - 115.8[err]C M5 M+ = 506 43 [err]
Br white solid np= 93.3 - 94.6[err]C M5 M+ =506 44 [err]
[err] white solid 112- 114.6[ert38C M5 M+ =428 45 [err]
white solid [err] [erré np= 94.3 - 95.5[err]C M5 M=
474 TABLE S - continued N
EX. COLUMN 1 COLUMN 2 CMPD
o CH : - (5.78) white
M.
205 . N

OYCHa amorphous
N

) N
OH [ j solid
o H .

' 1 1 white
206 OH N . N (5.79) amorphous
~CHs .
o . . [ ) . solid
N N MH+ 453
~CHjs;

_ : _ o)
OH li{ | white
' . Ph N :
207 o)\/N\n,O\/ (5.80) am.orphous
- (Ph=phenyl) O H solid
" | )N\/ (AR 505
o \n/ ~
o)
oH } | | white
| |
208 0)\/ NTOtBu N - 81)_ amorphous
(tBu=t-butyl) O ' EN H solid
rll otB MH+ 471
u
0 i
- (o}
. ji/z r!| white
209 (o) Ph (5.82) -amf)rphous
(o] solid

| MH+ 489
R




-116- TABLE 2 - continued EXAMPLE ~ COLUWN 1 COLUWN 2

COVPOUND 46 [err] . white solid [err]

np= 126.5 - 127.5[err]C [err] MS M+ = 607 47 [err]

[err] white solid nmp= 83.6 - 85.0C 48 [err]

white solid np= [err] 82.7- 83.8[err{dg M5 M+ = 456 49 [err]

[err] white solid [err] ' M5 Mt = 534

49a [err] : TABLE 5 - ngﬂmlkﬁ solid ' : '
EX. ~ COLUMN 1 COLUMN 2 CMPD

OH H white

| .
210 OJVN)]/\@ [N] (5.83) amorphous
- o OH N l:l solid _
OJ\’N‘N/\Q\ MH+ 505
© OH
OH H r!l - |white -
511 OJ\’N‘(\Q’OH E ](-5.84) amorphous
o NTH solid
' oJVN‘(\OOH MH+ 505
o

white

H ' | -
1
212 | 0)\/“ EN] (5.85) -| amorphous
.o N~ H oH |solid
' N

I N~ MH+ 505
(o]
O : _

white

oH H | |
213 0))/”'\“/0\'“1 ENJ (5.86) amorphous
o o - SN H solid

_N__O_ P |MH*+595
04)‘ ﬁor\’

_ Ph
oH H | white
214 NYO‘B” [Nj (5.87) amorphous
o o N~ H | solid
' N__OtBu | MH+ 561
o bl

o




np=73.5 - 73.8[err]C 288
solid MHerr] 452 Preparative Ex. 25 Preparative Ex. 26 300
white solid M+ 459 Preparative Ex. 10

[err]

[err]

- (2- THI OPHENEACETYL) - 4- (8- CHLORO- 5. 6-DIHYDRO-1 1 H

BENZ( 5, 6] CYCLOHEPTA[ 1, 2-
To a solution of 1.0 gm (3.22 mmol e) of

[err]
-117- EXAMPLE 50 1

b] PYRIDIN-1 1 ~940 DENE) PI PERIDINE [err] 5
4- (8-chl oro-5, 6-di hydr o-

11H benzo[ 5, 6] cycl ohepta [1, 2-b] pyABHES lcdntiligdene) piperidine and 0.29
EX. COLUMN. 1 COLUMN 2 CMPD
OH | white
- NH N
215 o 2 E j (5.88) amorphous
T N solid
NH, MH+ 461
o
Q l white
216 OH N ] E j (% 89)  |amorphous
o® l _ N solid
mo ° J),N I MH+ 591
| 0
P o)
OH H I white
217 OJ\/N\n/\/Ph . [N (5.90) amorphous
o N7 H | solid _
,l. N Ph | MH+ 503
o Y\/
o)
OH H l\ll white
218 o~" [ ] (5.91) amorphous
© N“ H solid
o~ MH* 519
OH ©
OH

5

EXAMPLE 219 - 222

By essentially the same procedure as set forth in Example 1, but

using the acids set forth in Column 1 of Table 6 below in place of 4-
pyridylacetic acid, the compounds listed in Column 2 of Table 6 are
obtained. The compounds listed in Table 6 refer to compounds of

Formula 500.00: '




mL of pyridine in 20 nL of dry nethylene chloride at O[err]C and under an

argon at nosphere was added dropw se 0.438 nL (3.55 mml) of 2-

t hi opheneacetyl chloride. After 30 m nutes the m xture was washed with 10

1.0 N aqueous sodi um hydroxi de and then brine. The organic portion was

dried over sodiumsulfate, filtered and t®hverted.in vacuo to provide a

resi due which was purified via flash chromatography (3% nmethanol in

nmet hyl ene chloride) and treated with ag ated carbon to provide the title

conpound as a glass. 15 EXAMPLE 5Y'B% Ol t he sane procedure as set
' ' g des set forth in Colum 1, in

hl ori de, one can obtain the

I n Cblunn 2 N
l
R
wherein R is the substituent in Column 2.
TABLE 6
EX.. COLUMN 1 | COLUMN 2 CMPD
AN\ H L white
219 (5.92) amorphous
| Ny . solid
Z “N-H MH+ 482
o =
| o m.p. =
192-193°C
. OH NO2 white
220 om (5.93) amorphous
o] N NO, solid
_ MH+ 502
| o 5 m.p. =
' ' 282-285°C
white
4
221 )\}_@ 6') (534) amorphous
N \ solid
MH+ 485
o)
- white
222 N amorphous
LN g (5.95) solid
)\/s MH* 514
o |
=N




-118- TABLE 3 EXAMPLE COLUW 1 CCLUWN 2 COVPOUND [err] 52

sol.id [err] solid 53 [err]

np 158-160[rer]C [err] 54 _ .

gl ass 55 ' : - white powder 56

[err] -1gel-id 126 - 128[err]C [err]

solid 57 [err] _ np 137 -

139[err]C solid 58 [err] EXAMPLE 22357 ] nmp
’ A +)-1-(8-CHLORO-5.6-DI RO-11H- LLO-
EPTA[1.2-b]JPYRIDIN-11(R)-YL)-4-(3-PYRIDIN E IPERAZINE

v/ \ Cl Cl
—_—
N N : .
N —_— N
N N
H ) :
o)
“
xR N
.5 The title R(+) diasterecisomer from Preparative Example 19 was

reacted with 3-pyridylacetic acid under the same conditions as described

" in Example 75 to give the title compound (Yield: 88%, MH+ 433).
B. {-)-1-(8-CHLORO-5.6-DIHYDRO-11H-BENZ -
EPTA[1.2-bJPYRIDIN-11(S)-YL)-4-(3-PYRIDINYL ACETYL)PIPERAZINE

x N

10 .
The title S(-) diasterecisomer from Preparative Example 19 above

was reacted with 3-pyridylacetic acid under the same conditions as
described in Example 75 to give the title compound (Yield: 96%, MH+
433). :

15 :



104 - 106[err]C [err] S ' white solid 155-

157[ err] C EXAMPLE 65 5 By essentially the sane procedures as set
forth in Exanpl e 50 above, or Exanple 4 of US 5, 089, 496, but using -119-
[err] in place of 4-(8-chloro-5, 6-dihydro-11H benzo[ 5, 6] cycl ohepta[ 1, 2-b] -
pyridin-11yl i dene) pi peri di ne, one can obfl43m the conpound [err] 5 as a
white solid. EXAMPLE 75 1-(8-CHLORO 5.6-DIHYDRO-1 1

H BENZ( 5, 6] CYCLO HEPTA[ 1, 2- b] PYRI DEXAMPYE 224 4- PYRI DYLACETYL) - PI PERAZI NE

[err] A, (4)-4-(8-CHLORO-6.11-DIHYDRO-5H-BENZ -
1,2-b]PYRIDIN-1 -YL)-N-(3-PYRIDINYL)-1-PIPERAZINE-
CARBOXYLATE
w4 \ Cl
—
N
= N
[ j(6.10)
N _
‘ OJ\NH
“
. N
5
The title R(+) diastereocisomer from Preparative Example 19 was
reacted with' 3-ethoxycarbonylaminopyridine under the same conditions
as described in Example 75 to give the title compound (Yield: 81%, MH+
434). ‘ |
10 B. -)-4-(8-CHLORO-6.11-DIHY -5H-BENZ YCL
EPTA[1.2-b]PYRIDIN- -YL)-N-(3-PYRIDINYL})-1-PIPE -
CARBOXAMIDE '

. . N
A T O
N ' N
H
O)\NH
]
N

The title S(-) diastereocisomer from Preparative Example 19 was
15 reacted with 3-ethoxycarbonylaminopyridine under the same conditions



10 To a mixture of 8.5 g (27.2 mnole) of 8-chloro-1 1-(1-piperazinyl)-

6, 11- di hydr o- 5H benzo[ 5, 6] cycl ohept a[ 1, 2-b] pyri di ne (Preparative Exanple 7)
in 256 nL of anhydrous dinethylforman de at roomtenperature and under an
argon at nosphere was added 2.98 g (27.2 m -120- nol e of

4- et hyl norphol ine, 7.81 g (27,2 m nol e)l4%- 1- (3-di et hyl -

ami nopropyl ) - 3-et hyl carbodi i m de hydrochloride, 3.68 g (27.2 m el e) of

1- hydr oxybenz esr desoribed inExaplé 76 tojive tie hﬂéebrrmoumdp(\)ﬂiéldyBQefethHaci d.
The m xture wa@@tirred at roomtenperature for 22 hours. The m xture 5
was poured in 300 nmL of nethylene chloride and washed with 500 nlL of
wat er. The aqueous | ayer was extracted with 500 nL'of nethyl ene chloride.
The conbi ned organic portions were ?xp\m;q_\/@gzsagnem umsul fate, filtered,
-and concentrated in vacuo, .Th esi )
-chromatogrﬁphy usnﬁy a SediSdats RO LN BRI by o= n

- met hanol ) in 2- PYRIID YD)- ETYL- - IPERIDI

ACET ILIPIPEBAZINE-

/\ Cl

5 — e

N
P

The title R(+) diastereoisomer from Preparative Example 19 above
10 was reacted with 1-N-acetylpiperidinyl-3-acetic acid under the same
conditions as described in Example 75 to give the title compound (Yield:
52%, MH* 481).



was obtai ned as a white anorphous solid, MS. (Mass Spec) Mt = 433. By
essentially the sane procedures as set forth in Exanple 75 above but using
t he conmpounds set forth in Colum 1, Table 4 below, in place of

4-pyridyl acetic acid, one ctan obtain conpounds of the fornmula [err] 15

wherein Ris as listed in Colum 2 of Tabd®-4. TABLE 4 EX COLUW 1
COLUWN 2 CwPD white 76 [err] [err] :
anor phous sol i d MasB. Spe@)-dB8+THL -5,6-DIHYIDR®-1AH- - [err]
[err] A& 50 4i , ’

N
| OJ\CHS
5 The title S(-) diastereocisomer from Preparative Example 19 above
was reacted with 1-N-acetylpiperidinyl-3-acetic acid under the same

conditions as described in Example 75 to give the title compound (Yield:
53%, MH+ 481). '

10 EXAMPLE 226
A. +)-1-(8-CHLORO-6.11-DIHYDRO-5H-BE YCLO-
HEPTA[1.2-b]PYRIDIN-11(R)-YL)-4-[(1-ACETYL-4-Pl IDINYL)-

CARBONYLPIPERAZINE




- 121 - TABLE 4 - continued EX COLUW 1 COLUMWN 2

CWPD [err]

white 78 [err]

anor phous solid Mass Spec Mt=433 white 79 [err]

[err]
[err]

10

15

anor phous solid Mass Spec Mt =508 white [err] 80
' ams phous solid Mass Spec

The title R(+) diastereoisomer from Preparative Example 19 was
reacted with 1-N-acetylisonipecotic acid under the same conditions as
described in Example 75 to give the title compound (Yield: 90%, MH+
467).

 B.  (-)-1-(8-CHLORO0-6,11-DIHYDRO-5H-B -
EPTA[1.2-bJPYRIDIN-11(S)-YL)-4-[(1- -4-PIPERIDINYL)-

NYLIP INE

v\[rcns

O

The title S(-) diasterecisomer from Preparative Example 19 was
reacted with 1-N-acetylisonipecotic acid under the same conditions as
described in Example 75 to give the title compound (Yield: 93%, MH+
467). '

EXAMPLE 227 _
-(8-CHLORO-5.6-DI RO-11H- ZO- ' P
PYRIDIN-11-YLIDENE)-1-[(4-PY NY ETYL)- PIPERID




M+ =432 white 81 [err] ) [err] anor phous

solid Mass Spec M+=459 - 122- EXAMPLE 82
8- CHLORO 11-[1- (2- (4- PYRI DYL) ACETYL) - 4- Pl PERI DYL] - 6, 11- :
DI HYDRO- 5H BENZJ 5, 6] CYCLOHEPTA[ 1, 2-b] -PYRIDINE [err] 5 Di ssolve 0.1

g (0.32 mnole) of 8-chloro-1 1-4-piperi#4Tt-6,1 1-
d| hydr o- 5H-benzo[ 5, 6] cycl ohept a[ 1,-2-b] - pyri di ne (from Exanple 233 0.06 g
(0.32 mnol e) of _A- Ty aindidturecefi @ 9339(8 mmapef 4- (GEI:MerQ'rb'Jﬁ:d@)'dm'Tl{{'S

o) "o N A bbbl SRR S bt el
Preparatsve Example 1, step G), 0.46g(3 mmol) of 4- yr | acetxc ac:d
' oxide (prepared as described in Preparative Example 8) 1-hydroxybenzo-
5 triazole (0.40g, 3 mmol) in 20 mL of DMF at ~ 4°C and under nitrogen
atmosphere was added N- methyl morpholine(1.65 mL, 15 mmol)
followed by 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
salt (DEC) an reaction stirred overnight at room temperature. The
: ‘volatiles were stripped off and the resulting semi-solid was partitioned
10  between water and ethyl acetate. The aquéous phase was washed twice
with ethyl acetate. 'Combined ethyl acetate fractions were dried over
Na2S04 and concentrated. The crude product was purified via flash
chromatography on silica gel (first eluting with 3% and then 5% methanol
saturated with ammonia in methylene chloride) to give the title compound
15 as-a light brown solid(0.2g mp=128-130 OC MH+4486).

EXAMPLE 22 |
4-(8-CHLORO-5.6-DIHYDRO-11H-BENZO- L OHEPTA[1.2-

PYRIDIN-11-YLIDENE)-1-[(3-PYRIDINYL -PIPEF N1
20 3

Cl

By essentially the same procedure as set forth in Example 227, but
using 3-pyridy! acetic acid N-oxide (Preparative Example 9) instead of 4-
pyridyl acetic acid N-oxidethe title compound was obtained as a white
25 solid (mp = 120-121°C, MH+=4686). |



10 norpholine in 5 nL of dinmethylformam de and stir at roomtenperature
for 18 hours under nitrogen. Concentrate under vacuo and partition between
100 mL each of ethyl acetate and water. Dry the organic |ayer over sodlum
sul fate and.concentrate under vacuo. The resulting residue is

chromat ogr aphed on silica gel using 98%q4 hl oro net hane and 2% 15

net hanol , saturated wi th anmonia as the solvent, giving the product as a

white waxy solid, mass spec M+ = 431. A

8- CHLORO 11- 1- (2 (PYRIDYL)ACETYL)-4j25g@gEE£¥?§6,11- 20
DI HYDRO 5H BENzZ( 5, @HEYCNOCHTY . B} T HE H N
essential ly thganns Q
3-pyridyl aceti
obt ai ned as a
EXAMPLE 83

SL -P y
solid (M+ = 431 np =

Ci

4-(8-chloro-5,6-dihydro-11H-benzo-[5,6]cyclohepta[1,2-b]pyridin-
11-ylidene)-1-[(3-pyridinyl)écetyl]-_piperidine (1.0g,- 2.33mmol) was
dissolved in dry methylene' chloride(50mL) at -10°C. 3-Chloroperbenzoic
acid (80-85% purity 1.1g, 5.13 mmol) was added and the reaction stirred
10 at that temperature for 95 minutes. The reaction mixture was washed with
sodium: bisulfite and then with 10% NaOH. The orgahic phase was dried
over magnesium sulfate and then concentrated. Purification on silica gel
~ @luting, first with 4%, 6% and then 10% methanol in methylene chloride
gave rise to the title compound as a white solid (0.2g, 0.77 mmol

15  MH+=446).
: EXAMPLE 230
-(8-CHLORO-5.6-DIH -11H-BENZO- L -
PYRIDIN-11-YLIDENE)-1-[(4-PYRIDIN _ - PIPE
20 OXIDE

By essentially the same procedures as s'et' forth in Example 229
above, but using 4-(8-chloro-5,6-dihydro-11H-benzo-[5,6]cycloheptal1,2-



8- CHLORO 11-[ 1-(2- METHYLSULFONYLOXY-1 - PHENYLETHYL- .

CARBONYL) - 4- Pl PERI DYLI DENE] - 6, 11- DI HYDRO- 5H BENZ( 5, 6] -

CYCLOHEPTA[ 1, 2-b]-PYRIDINE [err] 10 Di ssolve 0.40 g (0 9 m nol e) of
8-chloro-1 1-[1 -(2-hydroxy-1 -

phenyl et hyl car bonyl ) - 4- pi peri dyl i dene] - 6149-di hydr o- 5H benzo[ 5, 6] -
cyclohepta-[1, 2-b] pyri dine (Exanple 41 of Table 2) in 10 nmL of pyridine and
stir under ni tisjpgedin- d%% A8)- t-[(4tpPridingiacotypiperiding dssteadrofl 4-(84 or i de

"osi due witn SHGRSE ﬂé*ﬁééﬂ?@ﬁélé%f%@%ﬁéwbl ﬁ: b7 ARER)e o1 aphy

us: ng t2% ﬁt hah«[nqs-pysndmm wi-pipesidine \The aMcan(gdnndnwas lhadeasa%?t he]
sol ven e 0 s a ite soli = 110.7-111.6[err] C
-124- EXANPLEp%fP%—iWq fﬁ?)a ACETYLMERCAPTO- 1- PHENYLETHYL-

MPL |

A.  8-CHLORO-11-(1-ETH ARBONYL -4-PIPE
E)-6.11-DIHYDRO-5H-BENZ LOHE -bJP

N),/OEt | NYOEt
e a o) '
8-chloro-11-(1-ethoxycarbonyl-4-piperidylidene)-6,11-dihydro-5H-

benzo[5,6]cyclohepta[1,2-b]pyridine (5g, 13.06 mmol) was dissolved in
methylene chloride at -10°C. 3-Chlorobenzoic acid(4.9g, 15.67 mmmol)
was then added and the reaction mixture stirred for 95 minutes. The
15 reaction mixture was taken up in methylene chloride and extracted with
sodium bisulfite, 10% sodium hydroxide. The crude reaction product was

purified on silica gel eluting first with 1% and then with 2% methanol in
methylene chloride to give the title compound (2.7g, MH+ 399).

10.

20 B. -CHLORO-11-(4-PIPERIDYLIDENE)-6.11-DIHYDRO-5H-
' ENZO YCLOHEPTA[1.2-bIPYRIDINE N-OXIDE

By essentially the same procedures as set forth in Preparative
Example 1 step G, but using 8-chloro-11-(1-ethoxycarbonyl-4-



CARBONYL) - 4- Pl PERI DYLI DENE] - 6, 11- DI HYDRO- 5H BENZ( 5, 6] -

CYCLOHEPTA[ 1, 2-b]-PYRIDINE [err] 5 Dissolve 0.3 g (0.56 mnole) of
8-chloro-1 1-[1-(2-nethanesul fonyl- oxy-1

- phenyl et hyl car bonyl ) - 4- pi peri dyl i dene] - 6, 11- di hydr o- 5H benzo- _

[ 5, 6] cycl ohepta-[1, 2-b] pyridine (Formulal50 6 of Exanple 83) in 5 nL of

di met hyl f or mam de and add 0.2 g (0.6 mnole) of cesiumthioacetate 10
(preparation g ér’d Riédef)\-BS‘l/ﬂ-U irjidre-Sh-isenao Blogomheb'saﬁ SBJpyridiB8)N- St i r

Lne, reacti on e erré&q@ce@rozﬂa-@ﬁéﬁx@a&gﬁwﬁﬁﬁ?@bé@@?aﬁ%f%if:?e

30% hexane as dihpdioebMeenzol58]cyclotheptafil 2-blpysiding] the titlel G:Qmpobﬂd\ma%ol id,

P o A e e e e on

DE- 2- YL) MESHYLZ2MBONYL) - 4- PI PER DYL-
| DENE] - 6, 11- DI HYDRG@5H B ] -
[err]

' 1.2- IDIN-11-YLIDENE)-1-[(3- YRIDN L =
l IDINE N1,N4 DIOXI| '

(5.106)
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10 ' By essentially the same procedure as set forth in Example 227, but
using 3-pyridyl acetic acid N-oxide (Preparative Example 9) instead of 4-
pyridyl acetic acid N-oxide and 8-chloro-11-(4-piperidylidene)-6,11-
dihydro-5H-benzo[5,6]cyclohepta[1,2-b]pyridine N-oxide instead of 8
chloro-11-(4-piperidylidene)-6,11-dihydro-5H-benzo([5,6]cyclohepta[1,2-

15 b]pyridine, the title compound was obtained as a white solid (mp=105-
107°C, MH+=462).

EXAMPLE 232
~ 4-(8-CHLORO-5 -DIHYDRO-11H-BENZO-[5.6]CYCLOHEPTA[1.2-
20 bJPYRIDIN-11-YLIDENE)-1-[(4-PYRIDINYL)ACETYL]- PIPERIDINE N1.N4
DIOXIDE




- 125 - Dissolve 0.46g (1.7 mnmole) of 8-chloro-1 1-[1-(2-hydroxyethyl -

car bonyl ) - 4- pi peri dyl i dene] -6, 11 -di hydro-5H benzo[ 5, 6] cycl-ohept a-

[1, 2, b]pyridine (Exanple 49a of Table 2) in 30 nL of dinethylfornmam de and
stir at O[err]C under nitrogen. Add 0.55 (2.1 mnole) of triphenyl 5
phosphine and 0.36 g (2.1 mnole) of diei%‘klf azodi carboxyl ate. Stir
reaction mxture at 70[err]C for 3 days, then concentrate under vacuo. The
resi due was di ssol vBy esseritiallyithefsameNptogedunhas set farth in Bxampias823d, bt h 100

mL of ethyl acet: _ Wat er. : L | '
ReRkg s peRn eI it o g
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8- CHLORO 11-[1- (1- (3- PYRI DYL) METHYLTH OCARBONYL) - 4-

.~ EXAMPLE233
A . 8- -6.11-DIHYDRO-11-(4- ID -5H-
JCYCLOHEP -b]PYRIDINE (Pr
10 ~ 6.11-DIH -11-(4-PIPERIDINYL)-5H- -

YCLOHEPTA[1.2-b]PYRIDINE (P

Product A Product B

_ To a solution 66.27g (0.21mole) of4-(8-chIoro-5,6-dihydro'-11H-
~ benzo[5,6]cyclohepta(1,2-blpyridin-11-ylidene)-piperidine (product from
15 Preparative Example 1 Example, step G), in THF (1L) was added lithium
aluminum hydride (24.32g, 0.64 mole) and the reaction mixture was
heated to reflux overnight. The reaction mixture was then cooled to room
temperature and ~ 3L of diethyl ether is added followed by dropwise
. addition of saturated sodium sulfate until a white gray precipitate forms.
20 Magnesium sulfate was then added to the separated organic layer and
stirred for 30 minutes. -All the volatiles were then removed and the
resulting crude mixture was chromatographed on a silica gel column
eluting with 10% methanol saturated with ammonia in methylene chloride.
The material obtained contained both the desired compound and the des-
25 chloro compound. Separation on HPLC using reverse phase column and
eluting with 40% methanol-water afforded the desired compounds as
white solids (Product A's mp = 95.2-96.1°C,-Product B's mp = 145.1-
145.7°C). '



~‘layer was neu

Pl PERI DYLI DENE] - 6. 1 1- DI HYDRO- 5H BENZJ 5, 6] CYCLOHEPTA[ 1, 2-b] - PYRI DI NE 20
Di ssolve 0.50 g (0.12 mnole) of 8-chloro-11-[1-(1-(3- pyrldyl)
met hyl car bonyl ) - 4- pi peri dyl i dene] - 6, 11 -di hydr o- 5H benzo[ 5, 6] cycl o-
hepta[ 1, 2-b] - pyridine (Exanple 2 of Table 2) and 0.5 g (0.12 mnol e) of
2, 4- bi s(4- met hoxyphenyl ) - 1, 3-di t hi a- 2, 4- di phosphet ane- 2, 4- di sul fi de
(Lawesson's Reagent) in 15 nL of toluenggnd stirr for 18 hours at room 25
tenperature and 18 hours at 80[err]C, under nitrogen. Filter the reaction
m xture and concentg at e 4y %GW . of 1 N
hydr ochl ori c 5. 3 @%ﬁ"wﬂ? I -0 BN g@% wat er
T AN B VADIN - RIRERIDINE
di chl or onet hapd. QXIBEor gani ¢ | ayer was dried over magnesium sul fate -
126- and concentrated er vacuo giving the pro as a white solid, np =
92-93 C. EXAMWPLE | cl

(5.108)
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5 | By essentially the same procedure as set forth in Example 227, but

using 3-pyridyt acetic acid N-oxide(Preparative Example 9) instead of 4-
pyridyl acetic acid N-oxide and 8-chloro-6,11-dihydro-11-(4-piperidinyl)-
5H-benzo[5,6]cyclohepta[1,2-b]pyridine (product from Example 233A )
instead of 4-(8-chloro-5,6-dihydro-11H-benzo-[5,6]cyclohepta(1,2-

10  Db]pyridin-11-ylidene)-piperidine, the title compound'was obtained as a
white solid (mp=117-118°C, MH*=414). '

| EXAMPLE 234
-(8- RO-6,11-DIHYDRO-5H-BE Y EP -
15 IN-11-YL)-1-[(4-PYRIDINYL L}- PIPERIDI
x Cl = Cl
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By essentially the same procedure as set forth in Example 227, but
using 8-chloro-6,11-dihydro-11-(4-piperidinyl)-5H-benzo[5,6]cyclohepta-
[1,2-b]pyridine (product from Example 233A) instead of 4-(8-chloro-5,6-
20 dihydro-11H-benzo-[5,6]cyclohepta(1,2-b]pyridin-11-ylidene)-piperidine
‘(product from Preparative Example 1, step G), the title compound was
obtained as a white solid (mp=125-126°C, MH+=414).



5 10.1 1-Di HYDRO- 5- [1-(1- (4 PYRI DYL) NETHYLCARBO\IYL) 4- )
Pl PERI DYLI DENE] - 5H DI BENZ] a, d] CYCLOHEPTENE [err] Dissolve 0. 15 g (0.6m
nol e) of 10,1 1-di hydro-5-(4-piperidylidene)- 5H di benzo[ a; d] cycl ohept ene,
0.096 g (0.55 mnole) of 4-pyridylacetic 10 acid hydrochloride, 0.16 g
(0.83 mnole) of 1-(3-dinmethylam nopropylhs3- ethyl carbodiimde

hydrochl oride and 0.075 g (0.55 mnole) of N hydroxy benzotriazole'in 5 nL
of dinethylformanm de and stir at roop}xsaPeEaage for 18 hours under

nitrogen. Concentrate under,.ya | each of - '.
ethyl. acetate and 1 Aaqﬁé‘ﬁ—%ﬁ%ﬂr—@%ﬁ' yiguﬁégwm the organic
2 T h 19 wils A d B

l'ayer over magis] , PTA(2db IV RN tRIDINEThe resulting
residue is ch[ﬁm silica gel wusi ng 98% d| chl oro nmet hane and 2%
nmet hanol , sat nia as the solvent, giving the product as a

white waxy solid, nmp = 634[8r|r]C. 20

N
o

8-Chloro-6,11-dihydro-11-(4-piperidinyl)-5H-benzo[5,6]cyclohepta-
[1,2-b]pyridine (product from Example 233A) (4.18g, 13mmol) was
dissolved in toluene (175mL). Ethyl chloroformate(11.6g,110 mmol, 10.2
mL) was then added and the reaction mixture was heated to ~120°C
10 - overnight. All volatiles were stripped off and the crude product was
purified on silica gel column eluting with 50% ethyl acetate- hexanes to
give the title compound as a white solid(MH+ 385).

.B. THYL 4-(8- -6.11-DI -SH-BE
. YCLOHEPTA 2bP RIDIN-11-Y1)-1-PIPERIDINECAR ATE
15 NOXIDE

N)l/ OEt ‘ N), OEt
0] O

By essentially the same procedure as set forth in Example 231, but
using ethyl 4-(8-chloro-6,11-dihydro-5H-benzo-{5,6]cyclohepta(1,2-
blpyridin-11-yl)-1-piperidinecarboxylate (product from Example 235A)

20 instead of 8-chloro-11-(1-ethoxycarbonyl-4-piperidylidene)-6,1 1-dihydro-
5H-benzo[5,6]cyclohepta[1,2-blpyridine, the title compound was obtained
as a white solld (mp= 81.7-82.50C, MH+=400).



-127- EXAMPLE 180 1-1-(4-PYRI DI NYLACETYL) -4-[3, 8-Dl CHLORO 5, 6- DI HYDRO
11H BENzZ( 5, 6] CYCLOHEPTA[ 1, 2- b] PYRI DI N- 11- YLI DENE] - PI PER DI NE [err] 50
Di ssolve 0.18 g (0.51 nmple) of 3,8-dichloro 1 1-(1- acetyl

pi peridylidene)-6, 11 -di hydro-5H benzol[5, 6] cycoheptal 1, b] pyri di ne,
0.088g (0.51 mmvle ) 4-pyridylacetic acrd 40.1 179 (O. 61 mol e) of 1-(3-
di met hyl am nopr opyl ) - 3-et hyl car bodi i m de hydrochlorlde
mol e) N hydox¥henz d:(8-GHUCQROH] 11-DIHNMDRO-514-BiiNF NB 6
5 m_ of dinmethylfornan de g INi.-- 5
under vacuo and partion belue
over sodiumsulfate apg ﬁ :
met hanol , sat urat ed 0

chromat ogaphed on si (y
white solid, np = 113~ N#efr]

'ﬁ vacuo.
3% 1

ds the solvent.

By essentially the same procedure as set forth in Preparative
5  Example 1 step G, but using ethyl 4-(8-chloro-6,11-dihydro-5H-benzo-
° [5,6]cyclohepta[1,2-b]pyridin-11-yl)-1- piperidinecarboxylate N1 oxide
(product from Example 235B) instead of 8-chloro-11-(1-ethoxycarbonyl-4-
* piperidylidene)-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-b]pyridine, the
title compound was obtained as a solid (MH+=329).
10 . D. -(8-CHLORQ-6,11-DIHYDROQ-5H-BENZ YCLO-

EPTA(1.2-bIPYRIDIN-11-YL)-1-[(3-PYRIDINY E - PIPERID
4 OXIDE

Cl

(5.110)
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By essentially the same procedure as set forth in Example 227, but
15  using 3-pyridyl acetic acid instead of 4-pyridyl acetic acid N-oxide and 4-
(8-chloro-6,1 1'-dihydro-sH-benzo-[5,6]cyclohepta[1 ,2-b]pyridin-11-yl)-1-
piperidine N oxide (product from Example 235C) instead of 4-(8-chioro-
5,6-dihydro-11H-benzo-[5,6]cyclohepta[1,2-b]pyridin-11-ylidene)-
piperidine, the title compound was obtained as a white solid (mp=61.8-
20 62.3°C, MH* 448) :



[err] 20

180, but using
8- brono- 11- (1-acetyl - 4- pi peri dyl i dene) -6, 11-di hydr o- 5H benzo- '

[ 5, 6] cycl ohepta[ 1, 2-b] pyridine instead of 3;8-dichloro-11-(1-acetyl-4- -
128 - piperidylidene)-6, 11-di hydro-5H beng8[-5, 6] - cycl ohept a[ 1, 2- b] pyri di ne,
conpound 5.48 was obtained as an off-white solid, np= 94.3-94.7 [err]C

(1.27 mol
stirred at

- pi pera2|nyl)_6 11 it

e)
r 0o

5

By essentially the sanme procedure as set forth in Exanpe

EXAMPLE 182 [err] 5 EXAME!E23§ H To a
stirred solutlo_n of . | S ' =Yalp)

H ' I =N
- o . Y

By essentially the same prt;cedure as set forth in Example 227, but -
using 4-pyridyl acetic acid instead of 4-pyridyl acetic acid N-oxide and 4-
(8-chloro-6,11-dihydro-5H-benzo-[5,6]cyclohepta(1,2-blpyridin-11-yl)-1-
piperidine N oxide (product from Example 235C) instead of 4-(8-chloro-

5,6-dihydro-11H-benzo-[5,6]cyclohepta[1,2-b]pyridin-11-ylidene)-

10

15

piperidine, the title compound was obtained as a white solid (mp=116.7-
117.6°C, MH+=448).

EXAMPLE 237
4-(8-CHLORO-6,11-DIHYDRO-5H-BENZO-[5.6]CYCLOHEPTA(1,2-

PYRIDIN-11-YL)-1-[(3-PYRIDINYL)ACETYL]- PIPERIDINE N1, N4

~ OXIDE

20

_ 1 (6.112)
N "N O -

: aa”
. SN SN

4-(8-Chloro-6,11-dihydro-5H-benzo-[5,6]cyclohepta(1,2-b]pyridin-
11-yl)-1-[(8-pyridinyl)acetyl]-piperidine, from Example 82A, (0.5g, '
1.2mmol) was disolved in methylene chloride at about -18°C. 3-Chloro-
perbenzoic acid (0.62g, 3.6 mmol) was added and the reaction stirred for
1.5 hours. The reaction mixture was extracted with 10% sodium bisulfite,
10% sodium hydroxide and then dried with magnesium sulfate, filtered




700 m of nethylene chloride and washed with 100 ml of saturated sodi um

bi carbonate. The organic portion was dried over magnesi um sul fate,

filtered, and concentrated in vacuo. The residue was purified by 15 silica
gel chromat ography using-a solution of 1.0% (10% ammoni um hydroxi de in

met hanol ) in nethylene chloride. The pr-otht was obtained as a white

anor phous solid, MS. (Mass Spec) M+ = 433. - 129- EXAMPLE 183 [err] To
a 5.0 m reactdmihconcentrated.aTHe dcréde Iproduct wes p(fifiegiopesilica gel gluting1

1- di hydro- 5H b i cli ] :
et hoxycar bony%ﬂ@ﬁﬁ%@@d%ﬁ@f%‘[‘%&%‘%’ﬁe dn%ﬂg"%gﬂew@n%éegb yirYSSpl aced
in an oi | bat HhetitleT@nipouridasiadvkite splid(O&ta, D 1% vigld MHZ‘ 4Q<§'rdue was
purified by silica gel chromatography using a solution of 3.0% (10%
anmoni um hédr oxide in methanol) in I chl oride. The product was
obt ai ned a® a white anor phous soli d,E&Z&M Spec) Mt = 434.

-CHL - -DIHYDRO-5H-BENZO- E -

PYRIDIN-11-YL)-1-[(4-PYRIDINYL)ACETYL]- PIPERID N
OXIDE

10 By essentially the same procedure as set forth in Example 237, but
using 4-(8-chloro-6,1 1-dihydro-5H-benzo-[5,6]cyclohepta[1,2-b]pyridin-
11-yl)-1-{(4-pyridinyl)acetyl]-piperidine (product from Example 82 ) instead
of 4-(8-ch|oro-6; 11-dihydro-5H-benzo-[5,6]cyclohepta[1,2-b]pyridin-11-yl)-
1-[(3-pyridinyl)acetyl]-piperidine, the title compound was obtained as a

15  white solid (mp=85-85.6 °C, MH*=464). '

20




10 EXAMPLE 184 1 -(8-CHLORO 6, 11 - DI HYDRO 5H BENZ( 5, 6] CYCLOHEPTA

[1.2-b] PYRI DI N-11- YL) - 4- ( 3- PYRI DI NYLACETYL) pi perazi ne 1-N-OXI DE [err] 15
The title conpound from Preparative Exanple 11D (0.5 grans) (1.5 nmol es)
was reacted with 3-pyridylacetic acid (0.208 grans) (1.5 nmol es) under the
condi tions described in Exanple 75 to gi¥@7the title conpound (Yield: 0.439
grams, 95% Merr] 449). -130- EXAMPLE 185

1- ( 8- CHLORO 6, 11- DI Byrpeserstialigihe pp)&poredorErs et forth in Example 180, but

% é; r2] b]( E’Yg'l)D' Nishig B-bntbré-3-MET SN HAGESEridy Nere) &) Pl difefdre-5H-BezdXI DE
[5,6]-cyclohepta[1,2-b]pyridine (Preparative-Example 20) instead of 3,8-
dichloro-11-(1-acetyl-4-piperidylidene)-6,1 1'-dihydro-5H-benzo[5.6]-

5 cyclohepta[1,2-b]pyridine the title compound was obtained as a white
solid (MH+ 460). ' |

EXAMPLE 240 -

-(8-CHLORO-3-HYDROXY-5,6-DIHYDROQ-11H-BE -
10 -b]PYRIDIN-11-YLIDENE)-1-[(3-PY - :

4-(8-Chloro-3-methoxy-5,6-dihydro-11H-benzo[5,6]cyclohepta[1,2-
15 b]pyridin-11-ylidene)-1-[(3—pyridinyl]acetyl]-pipéridine (0.24g, 0.54 mmol)
(Example 239) was dissolved in methylene chloride at 0°C under nitrogen
atmosphere. Bromine tribromide(0.9g, 3.6 mmol, 3.6 mL) was added and
the reaction was run at room temperature for two days. The reaction
mixture was concentrated and chromatographed on a silica gel column
20 eluting with 3% methanol saturated with ammonia in methylene chloride
to give an off white borate salt solid (0.14g, 61% yield, MH* 446).



5 The title conpound from Preparative Exanple 11D (0.5 grans) (1.5 nmol es)
was reacted with the title conpound from Preparative Exanple 8 (0.232
grans) (1.5 nmol es) under the conditions described in Exanple 75 to give
the title conmpound (Yield: 0.6454 grans, 92% MHerr] 465.2). 10 EXAVMPLE
186 N-BENZYL 4-(8-CH LORO 6, 11 - DI HYDRO-S88BENZ( 5, 6] CYCLO

HEPTA[ 1, 2- b] PYRI DI N- 11- YL) - 1- Pl PERAZI NECARBOXAM I DE [err] (6.6) - - 131 -
The title conpound from Exanpl e 75 wisXAMRIECH46i t h benzyl isocyanate under -
the conditions descilfacbypysiAACETHE) AN EROMEEYHIGRGE BIRHYIREUN

(Yield: 79% MAerr
JJ_H_B_I—Nzglé, 6JCYCLOHEPTA[1.2-b]PYRIDIN-1 ]YL!DENEl-EII E

U

Br S . cl Br Cl
e
N I .
—_— (5.121)
’F ' N _
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5 By essentialy the same procedure as set forth in Example 180 but

using 4-(3-bromo-8-chloro-5,6-dihydro-11H-benzo[5,6]cyclohepta(1,2-
b]pyridih-1'1-yli'dene)-piperidine instead of 4-(3,8-dichloro-5,6-dihydro-
11H-benzo-[5,6]cyclohepta(1,2-b]pyridin-11-ylidene)-piperidine, the title
compound was obtained as a glassy solid ( MH+ 508).
10 ' -
_ EXAMPLE 247
1-1(3-PYRIDINYLACETYL)-4-[3-BROMOS-CHLORO5-6-DIHYDR
11H-BENZO[5.61CYCLOHEPTA[1.2-b]PYRIDIN-11YLIDENE]-PIPERIDINE

(5.122)

N
o) I
-

15 By essentialy the same procedure as set forth in Example 180, but
using 4-(3-bromo-8-chloro-5,6-dihydro-11H-benzo[5,6]cyclohepta(1,2-
b]pyridin-11-ylidene)-piperidine instead of 4-(3,8-dichloro-5,6-dihydro-
11H-benzo[5,6]cycloheptal1,2-b]pyridin-11-ylidene)-piperidine and 3-
pyridyl acetic acid instead of 4-pyridyl acetic acid, the title compound was

20 obtained as a white solid (mp=92-93°C MH* 508).



By essentially the sanme procedure as Exanple 183, wi th the exception that
3- et hoxycar bonyl am nopyri di ne or 2-ethoxycarbonyl ani no- pyri di ne
(Preparative Exanple 12) is used instead of using 4-ethoxy-

carbonyl am nopyri di ne, the conpound [err] Wite anorphous

VWi t e anor phous 10 solid, MH er+{59134.3 solid,
MH err] 434.3 was obtai ned, respectively. -132- EXAMPLE 188

4- (8- CHLORO 6, 11- Dl HYDRO5H—BENZCI5 _KM@AH 2-

b] PYRI DI N-11- - RYR o5 o
C]orrpound 1100 - N AR e oh O RE N ab. T HEEEkANs aCYEraNERTA-Cr ] S

1.2-bJPYRIDIN- 1- | IDENE]-1-(4-PYRIDINYL ACETYL)-PIPERIDINE and
. 4-[2.8-DICHLORO-5.6-DIH -11H-BENZ Y -
5 -b]PYRIDIN-11-YLIDENE}-1-(4-PYRIDINYLACETYL)-PIPE

0 _ O -

A solution of the title compound from Example 230 (1.7 grams) and
phosphorous oxychloride (21 mL) dissolved in chloroform (12 mL) was
stirred at reflux for 1 hour. Concentration in vacuo provided a residue

10 which was diluted with dichloromethane and washed with saturated
“aqueous sodium bicarbonate and brine. The organic phase was dried
over anhydrous magnesium sulfate, concentrated in vacuo, and purified
by flash column chromatography (silica gel) using 2% methanol-
dichloromethane to afford the title 4,8-dichloro compound (0.34 grams,
15  20% yield, mp 84-91 °C, MH+ 464) and the title 2,8-dichloro compound
(0.18 grams, 11% yield, mp 163.8-164.6 °C, MH+ 464).



DMSO (37.6 ni.

) was added to a solution of powdered potassi um hydroxi de

(2..62 granms) (23.1 nmmoles). in DMSO (25 m.) and the m xture was stirred at
25[err]C for 3 minutes. |odomethane (1.4518 m.) (23.1 10 nmoles) was
added and the m xture was stirred at 25[err]C for 15 m nutes. The m xture

was poured into water and extracted with gdjchl oronmethane. The latter was

dried (magnesi um sul phate), filtered and porated to dryness. The product

was purified by chromatography on silgcg EEI gsing 3-5% 10% concentrat ed '
ne as the eI uant to give

ammoni um hydr oxi de i n net hanol ) - 15
the title conpound (4 : )

218 By essenti
but using the

4-pyridyl aceti (

é 20 above
T ' : v—trn—pl ace of
'g-ounds of the fornula [err] wherein

Ris asllsted|Cqurm20f able 5 N=N

10

15

NJ

(5.123)

0 ' —

\ /"

‘A mixture of the 4,8-dichloro compound from Example 248 (0.5
grams), 1-hydroxybenzotriazole hydrate (0.4 grams) and anhydrous
dimethylformamide (20 mL) was stirred at 25°C under N2 for 5 days. The
mixture was concentrated in vacuo, diluted with dichloromethane, and
washed with 1N aqueous scdium hydroxide. The organic phase was
dried over anhydrous magnesium sulfate, concentrated in vacuo and
purified by flash column chromatography (silica gel) using 3-5%
methanol-dichloromethane to give the title compound (0.58 grams, 96%,
mp 98.6-101.6 °C, MH+* 563).



-133- TABLE 5 EX COLUW 1 COLUWN 2 CVMPD

white. 189 [err] ‘ : [err] anor phous
solid M+ 475 [err] [err] white 190 -0 ' [err] '
anor phous solid [err] : o M+ 460 [err]
white 191 [err] - =16ferr] anor phous sol i d
M+ 447
EXAMPLE 250
4-[4,8-DICHLORO-5.6-DIHYDRO-11H-BENZ Y -
EPTA[1,2-bJPYRIDIN-11-YLIDENE]-1-(3-PYRIDINYLACETYL)-
P INE - _

A mixture of the 4,8-dichloro product from Preparative Example 28
'(1.91 grams), 3-pyridylacetic acid hydrochloride (2.1 grams), 1-(3-
dimethylaminopropyl)-3-ethyl carbodiimide hydrochloride (1.6 grams), 4-
methylmorpholine (1.4 mL) and anhydrous dimethylformamide (100 mL)
10 was stirred at 25 °C overnight. .Concentration in vacuo provided a residue
which was diluted with dichloromethane and water. The organic phase
was dried over anhydrous magnesium sulfate and concentrated in vacuo
to provide the title compound (2.2 grams, 87%, mp 59.8-63.5 °C, MH*
464). ‘
15



-134 - TABLE 5 - continued EX COLUWN 1 COLUWN 2

CWPD [err] white 192 [err] :
anor phous solid [err] MH+ 467 [err] [err]
white 193 ' : anor phous [err]
solid M+ 539 [err] [err] - 162 - white 194
N .

. anor phous solid M+ 467
3 EXAMPLE 251

1H-BENZOY! LOHEPTA[1.2-b]JPYRIDIN-11-YLIDENE}-1-(3-
DINYLACETYL)-PIPERIDINE |

The 4,8-dichloro compound from Example 250 (0.8 grams) was
added to a solution of 1-hydroxybenzotriaiole hydrate (1.2 grams) and
sodium hydride (0.14 grams, 60% in mineral oil) in anhydrous dimethyl-
formamide (60 mL). The resu'lting solution was irradiated with a 200 W
10 lamp while stirring at 25°C for 60 hours. The solution was poured into 1N

' aqueous sodium hydroxide while stirring and an additional 400 mL of
water was added to the resulting mixture. Filtration provided a solid which
was washed with water several times. The solid was dissolved in
dichloromethane-acetone, dried over anhydrous magnesium sulfate, and

15  concentrated in vacuo to proved the title compound ( 0.87 grarhs, 90%,

mp = 120-122°C, MH+* 563). '



- 135- TABLE 5 - continued EX COLUWN 1 CCOLUWN 2

CwWPD CH : white 195 S- 1NCH3
[err] anor phous white 196 o [err]
anor phous solid M+ 433 0 - _ white 197
[err] anor phous solid M+ 449 - 163%36-
EXAMPLE 252
-[4-HYDROXY-8-CHLORO-5.6-DIHYDRO-11H-BEN -
T -b]JPYRIDIN-11-YLIDENE]-1-(3-PYRIDINYLZ -
PIPERIDINE
N=nN
b
NG

10

(5.127)

N _ ‘N
\ 7/ N\ 7/

To a solution of the title compound form Example 251 (0.8 grams)

(5.1 28)

~and glacial acetic acid (30 mL) was added zinc dust (0.4 grams). After
~ stirring at 25°C for 18 hour, the mixture was filtered through celite and the

fitrate concentrated in vacuo. The residue was diluted with ethyl acetate,
washed with saturated aqueous sodium bicarbonate and brine. The
organic layer was separated, dried over magnesium sulfate and
concentrated in vacuo to give the title compound (Yield 0.346 grams,

. 68%, MH+ 4486).



TABLE 5 - conti nued EX COLUW 1 ) , COLUWN 2 CVPD

[err] S white [err] anor phous
solid M+ 461 [err] white 199 [err]
anmsr phous [err] solid M+ 467 5.72A = Isoner A 5.72B = |Isonmer B 0O
white 200 . Ny amor phous sol i d
[err] MH err] 467 : -
EXAMPLE 253
-[3-BR -4-HY XY-8-CHLORO-5.6-DI ROQ-11H-

E Y HEPTA[1.2-b]PYRIDIN-11-YLIDENE)-1-(3-
YRIDINYLACETYL)-PIP INE o

(5.129)

N o N~
oA, /=N | o’&_C"')""B'
\ 7 - \_7

To a solution of the title compound from Example 252 (0.19 grams)
and glacial acetic acid (4 mL) was added a 0.7 M bromine-acetic acid
solution (0.7 mL) at 25°C under N2. After 10 minutes, water was added
and the resulting solid was filtered and washed with water several times

10 and dried to give the title compound (0.18 grams, 71%, MH* 526).

EXA E
4-[8-CHLORO-4-(METHYLT -5.6-DIHYDRO-11H-
N Y HEPTA[1.2-b]JPYRIDIN-11-YLIDENE]-1-(3-

15 PYRIDINYLACETYL)-PIPERIDINE

(5.131)

=N

\ 7

-A mixture of the title compound from Example 250 (0.26 grams),
sodium methylthiolate (0.06 grams) and anhydrous dimethylformamide
(10 mL) was stirred while being irradiated with a 200 W lamp for 1 hour.
20 After stirring an additional 12 hours at room temperature without



- 137 - TABLE 5 - continued EX COLUWN 1 o COLUWN 2

CWPD [err] white 201

[err] anor phous solid M+ 453 [err]

white 202 ' ' : N . anor phous solid
M+ 525 Trifluroacetic ‘Acid- -165 - white 203

depr ot ecti on ‘of [err] - anor phous Conpound 5.°75 ,
sol i d of Exanpirradiftidn, ¢he nixture was concentrated in vacuo, diluted with white 204
[err] dichloromettIY, MM Rashed Yith 1N aqueous sodium hydroxide and

brine. The organic phase was dried over anhydrous magnesium sulfate .
and concentrated in vacuo to afford the title compound as a white foam
5 (0.3 grams, 100%, MH* 476).

EXAMPLE 256
-[8-CHLORO-4-(METHYLSULFINYL)-5,6-DIHYDRO-11H-
. BENZ >YCLOHEPTA[1.2-b]PYRIDIN-11-YLIDENE]-1-(3-
10 | LA -PIPE
SMe

(5.131)

=N

\ 7/

To the title compound from Example 255 (0.18 gramé) dissolved in
anhydrous tetrahydrofuran (10 mL) was added 30% aqueous hydrogen
peroxide (3 mL) and the resulting solution was stirred for 12 hours at

15 73°C. The solution was concentrated in vacuo, diluted with dichloro-
methane, and washed with water. The organic phase was dried over
anhydrous magnesium sulfate and concentrated in vacuo to afford the title
compound after preparative plate chromatography (silica gel) using 3%
methanol-dichloromethane (0.04 grams, 26%, MH+ 492).

O

20



M+ 497 -138- TABLE 5 - conti nued EX COLUWN 1

COLUWN 2 CWPD [err] _ [err] whi te 205

anor phous solid MHerr] 481 white 206 Terr] _
anor phous solid MH err] 453 Jerr] _ white
207 - 166 - anor phous [err]

solid MH err] 505

ETHYL [{8-CHL -6.11-DIHYDR :
BIDINYL)ETHYL}-4-PIPERIDINYLIDENE]-5H-BEN YCLO-
E -b]PYRIDIN-4-YLITHI ATE '

' CO,Me
cl

(5.126)

—N

\_7

A mixture of the title compound from Example 250 (0.26 grams),
sodium hydride (0.08 grams, 60% in mineral oil), methyl thioglycolate
(0.19 mL) and anhydrous dimethylformamide (15 mL) was stirred while
being irradiated with a 200 W lamp for 16 hours. The mixture yv'as diluted
10  with methanol, concentrated in vacuo, diluted with dichloromethane and -

water, and washed with 1N aqueous sodium hydroxide and brine. The

organic phase was dried over anhydrous magnésium sulfate and

concentrated in vacuo and the residue purified by preparative plate

‘chromatography (silica gel) using 3% methanol-dichloromethane to afford
16 the title compound (0.05 grams, 15%, MH* 534).

o)




H H white 208 [err]

[err] ~anorphous solid (tBu=t-butyl) O M+ 471 [err]
white 209 - anor phous [err]
solid M+ 489 -139- TABLE 5 - continued EX COLUW 1 '
COLUWN 2 - CWPD [err] - 167 - white 210
[err] annrphous solid M+ 505
' EXAMPLE 258
-[8-CHLORO-5.6-DIHYDRO-4-(PHENYLMETHYLTHIO)-11H-
Z YCLOHEP 2-b]JPYRIDIN-11-YLID -1-(3-

IDINYLACE -P 1

Ci | s
(5.126)

A mixture of the title compound from Example 250 (0.25 grams),
sodium hydride (0.11 grams, 60% in mineral oil), benzyl mercaptan (0.13
mL) and anhydrous dimethylformamide (15 mL) was stirred while being
irradiated with a 200 W lamp for 10 days. Isolation and purification as in
10 Example 257 provided the title compound (0.02 grams, 8%, MH* 552).

(5. 134)

EXAMPLE 259

YL)THI -11H BENZ 6]JCYCLOHEPTA[1.2-b]PYRIDIN-11-YLIDENE]}-1-
15 (3-PYRIDINYLACETYL)-PIPERIDINE

(5.135)

=N

\ 7



10

15

20

OHH ' white 211

[err] anor phous [err] solid M+ 505
white 212 [err] [err] anor phous
solid M+ 505 white 213 - [err]

anor phous solid [err] . M+ 595 [ecrEs - _

white 214 ' [err] anor phous solid M+ 561

A mixture of the title compound from Example 250 (0.24 grams), 5-
mercapto-1-methyltetrazole sodium salt (0.6 grams) and anhydrous
dimethylformamide (10 mL) was stirred while being irradiated with a 200
W lamp for 10 days. Isolation and purification as in Example 257 provided
the title compound (0.2 grams, 68%, MH+ 544).

XAMP

-DIMETHYLETHYL [2-[[8-CHLORO-6.11-DIHYDRO-11-[1-[1-

-2-(3-PYRIDINYL)ETHYL ]-4-PIPERIDINYLIDENE}-5H- -
HEPTA[1.2-b]PYRIDIN-4-YL]THIOJETHYL A

A mixture of the title compound from Preparative Example 32
(0.032 grams), 3-pyridylacetic acid hydrochloride (0.05 grams), 1-(3-
dimethylaminopropyl)-3-ethyl carbodiimide hydrochloride (0.03 grams),
triethylamine (0.08 mL) and anhydrous dimethylformamide (4 mL) was
stirred at 25 °C for 48 hours. Concentration in vacuo provided a residue
which was diluted with dichloromethane and washed with 1N aqueous
sodium hydroxide. The organic phase was dried over anhydrous
magnesium sulfate and concentrated in vacuo to provide the title
compound (0.02 grams, 50%, mp 59.8-63.5 °C, MH+ 605).



- 140- TABLE 5 - conti nued EX " COLUW. 1 COLUWN 2

CWPD [err] white 215 [err]
[err] anor phous solid [err] [err]
M+ 461 white 216 [err] anor phous
M+ 591 [err] - 169 - white 217
[err] [err] * anor phous solid M+ 503 218
[err] white afAMBLE 261 r] solid
M+ 519 [err] 4-(4.8-DICHLORO-5.6-DIHYDRO-11H-BENZ YCLO-

' E 2-b]PYRIDIN-11-YLIDENE)-N-(3-PYRIDYL)-1-PIP -

XAMI

A portion of the stock solution of 3-pyridylisocyanate (32 mL)

prepared as described in Preparative Example 33 was added to the 4,8-
dichloro product from Preparative Example 28 (1.37 grams) and the
mixture was stirred at 25°C for 4 days. The mixture was evaporated to

10 dryness and the residue was taken up in dichloromethane and washed
with saturated aqueous sodium bicarbonate and then water. The organic
solution was dried over magnesium sulfate, filtered and evaporated to
dryness. The residue was purified by flash column chromatography silica

_gel) using 2% methanol-dichloromethane as eluent to give the title
15 compound (Yield 1.25 grams, 70%, MH+ 465).



OH EXAMPLE 219 - 222 5 By essentially the sanme procedure as set
forth in Exanple 1, but using the acids set forth in Colum 1 of Table 6
bel ow i n place of 4- pyridylacetic acid, the conpounds listed in Colum 2°
of Table 6 are obtained. The compounds listed in Table 6 refer to conpounds

of Formul a 500. 00: - 141 - [err] wherd70-R is the substituent in Colum
2. TABLE 6 EX COLUW 1 . ' COLUWN 2 ' CWPD [err]
[err] white 219° EXAMPLE 262 - :

anor phous solid M+

-BENZ YCLOHE 1,2-b]PYRIDIN-11-YLID -N-(3-
L)-1-PIPERIDINECARBOXAMIDE

To a solution of the title compound from Example 261 (1.0 grams)
in dry dimethylformamide (60 mL) was added 1-hydroxybenzotriazole (1.4
grams), sodium hydride (0.2 grams, 60% in mineral oil) and distilled water
(0.5 mL). The solution was stirred at 25°C under nitrogen while being
10 irradiated with a 200 Watt lamp for 20 hours. The reaction mixture was

concentrated in vacuo, diluted with dichloromethane and saturated
aqueous sodium bicarbonate and after two hours, the organic phase was
separated, dried over magnesium sulfate and concentrated. Purification
by flash column chrométography (silica gel) using 3-5% methanol-

15 _dichloromethane afforded the title compound (Yield 1.1 grams, 87%, MH+
564).



192-193[err] C [err] ) ' white 220
anor phous solid M+ 502 282-285[err]C white 221 [err]
anor phous solid MH+ 485 [err] white 222
anor phous solid M# 514 - 142 - EXAMPLE 223
- 171~
EXAMPLE 2

-14-HYDROXY-8-CHLORO-5.6-DIHYDRO-11H-BENZ -
CYCLOHEPTA[1.2-b]PYRIDIN-11-YLIDENE]-N-(3-PYRIDYL)-1-
. PIPERIDINECARBOXAMIDE

N
N
N~o

To a solution of the title compound form Example 262 (0.86 grams)
and glacial acetic acid (20 mL) was added zinc dust (0.5 grams). After
stirring at 25°C for 1.5 hours, the mixture was filtered through celite and
the filtrate concentrated in vacuo. The residue was purified by flash
10 column chromatography (silica gel) using 5-10% methanol-
dichloromethane saturated with ammonium hydroxide to give the title
compound (Yield 0.47 grams, 69%, MH+448).

EXAMPLE 264
15 4-[3-BROMO-4-HYDROXY-8-CHL ORO-5.6-DIHYDRO-11H-
BENZ YCLOHEPTA[1.2- RIDIN-11-YLIDENE]}-N-(3-PY -

1-PIPERIDINECARBOXAMIDE




A (+)-1-(8-CHLORO- 5. 6-DI HYDRO-1 1 H BENZ( 5, 6] CYCLO

HEPTA[ 1, 2- b] PYRI DI N- 11( R) - YL) -4- ( 3- PYRI DI NYLACETYL) PI PERAZI NE [err] H 5

The title R(+) diastereoi somer fromPreparative Exanple 19 was reacted with
3-pyridylacetic acid under the same conditions as described in Exanple 75
to give the title conpound (Yield: 88% -NW2-433). B.

(-)-1-(8-CHLORO 5, 6- DI HYDRO- 11H BENZ( 5, 6] CYCLO

HEPTA[ 1, 2- b] PYRI DI NTd X Sluticn -of ties ity RoBipunadEariLEx rrpie/ 26 0. pérgrpms)

O 0 e, 11 U Bndracidt SIRIREN TR, WaEHBHERY 817 NPofRFABlAelR diave was

reacted with 3 ﬁ; I C aC| € same condrtions as described in

Exanpl e 75 to §Pltion rﬂé b} ate2i°&rpaderng YiAdted: 109mutmwat¢3)waq5dded and
the resulting solid was filtered and washed with water several times and

5 dried to give the title compound (Yield 0.31 grams, 67%, MH* 527).

10
The title compound from Preparative Example 34C (2.0g, 6.4
mmole) was dissolved in anhydrdus dimethylformamide (70 mL) and the
solution was cooled with an ice bath for 30 minutes.” 4-Methylmorpholine
N (3.3 g, 32 mmole), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
15 hydrochloride (1.8 g, 9.7 mmole) and 1-hydroxybenzotriazole (0.87g 6.4
mmole) were added to the cold solution. 3-Pyridylacetic acid (0.88 g, 6.4
mmole) was added and the cooling bath removed. Stir the mixture at
room temperature for 18 hours. The reaction mixture was evaporated to
dryness and the residue was diluted with water (50 mL). The aqueous
20 mixture was extracted with ethyl acetate and the combined extracts dried
(MgSO0y), filtered and evaporated. The resulting residue was purifed by
silica gel chromatography using a gradient of 97% dichloromethane/ 3%
methanol saturated with ammonia to 93% dichlormethane/7% methanol
saturated with ammonia as eluent to give the title compound (0.87g MH+
25 430).



-143- EXAMPLE 224 A = (+)-4-(8-CHLORO 6, 11- DI HYDRO 5H BENZ([ 5, 6] CYCLO-
HEPTA[ 1, 2-b] PYRIDIN-1 1 (R)-YL)-N (3-PYRI DI NYL) - 1- Pl PERAZI NE- CARBOXYLATE
[err] 5 The title R(+) diastereoisomer from Preparative Exanple 19 was
reacted with 3-ethoxycarbonyl am nopyri di ne under the same conditions as
described in Exanple 75 to give the titdg78enpound (Yield: 81% MK 434).
10 B. (-)-4-(8-CHLORO 6, 11- DI HYDRO 5H BENZ( 5, 6] CYCLO-

HEPTA[ 1, 2- b] PYRI DI N- 11( S) - YL) - N- ( 3- PM PI PERAZI NE- CARBOXAM DE
[err] (6.11) The ti { +d i anpl e 19 was
15 reacted with 3- e - opy Fr Ot 11 . *condi ti ons
PYRIDIN- RIDI -1 PI ERID NE R ID

5 The title compound frorﬁ Preparative Example 34C was treated with
3-pyridylisocyanate, similar to the procedure in Example 261, to afford the
title compound (MH+ 431). '

EXAMPLE 268
10 4-(8-CHL ORO-5H-BENZOI5,6]CYCLOHEPTA[1.2:b]PYRIDIN-11-
YL)-1-{2-METHYL-2-(3-PYRIDINYL)-1-OXOPROPYL]-PIPERIDINE

The title compound from Preparative Example 34C was treated as
described in Example 266, using o,a-dimethyl-3-pyridylacetic acid
15 (described in Preparative Example 10B) in place of 3-pyridylacetic acid, to
afford the title compound (M+ 458). |



-144- as described in Exanple 75 to give the title conpound (Yield: 80%
M+ 434) . EXAMPLE 225 5 A (+)-1 -(8-CHLORO-5.6-DIHYDRO-1 1

H BENzZ( 5, 6] CYCLO :

HEPTA[ 1, 2- b] PYRI DI N- 11( R) - YL) - 4- [ ( 1- ACETYL- 4- PI PERI DI NYL) -

ACETYL] PI PERAZINE [err] (5.98) 0 N The til¥#e R(+) di astereoisoner from
Preparative Exanple 19 above 10 was-reacted with

1- N-acet yl pi peri di nyl - 3-acetic aci d Wn\e condl tions as descri bed
in Exanple 75 to gi Ygg ; . d

-1-(4-PYRIDINYLACETYL)-PIPERIDINE

| (5.140)

oA x>

5 T-he title compound from Prep_arativé Example 34C above was
treated as descibed in Example 266, using 4-pyridylacetic acid in place of
3-pyridylacetic acid, to give the title compound (M+ 430).

EXAMPLE 27
10 4-(8-CHLORO-9-ETHYL-5H-BENZOQI[5,6]CYCLOHEPTA-
PYRIDIN-11-YL)-1-(3-PYRIDINYLACETYL)-PIPERIDINE '

The title compound from Preparative Example 2A was treated as
descibed in Example 266 to give the title compound (M+ =458, mp =
15 67.2-69. 8°C)



-145- B.  (-)-1-(8-CHLORO-5.6-DI HYDRO-1 1 H BENZ(Q 5, 6] CYCLO

HEPTA[ 1, 2-b] PYRIDI N-11(S)-YL)-4-[(1-ACETYL-4- Pl PERI DI NYL) -

ACETYL] PI PERAZINE [err] 5 The title S(-) diastereoi somer from

Preparative Exanple 19 above was reacted with

1- N-acetyl pi peri di nyl -3-acetic acid underll78he sane conditions as described

in Exanple 75 to give the title.conpound (Yield: 53% M{err] 481). 10

EXAMPLE 226 A. (+)-1- (8- CHLORO 6, 1 EXAMANKRZS BENZ( 5, 6] CYCLO

HEPTA[ 1, 2- b] PYRI DI N,41 R y . -

e RBONYL] P PERAY] NE4.1(3§¢?tﬂqmoﬁcb15h ARRPOIS eI YEROHEYFAN . 2-BIPYRIDIN
HMMW):EIEEBI_NME

5 The title compound from Preparative Exémple 36C was treated as
descibed in Example 266 to give the title compound (mp 100.1 - 1_03.4°C).

EXAMPLE 274
4-(4,8-DICHLORO-11H-BENZO[5.6]CYCLOHEPTA[1.2-b]PYRIDIN-
-YL)-N-(3-PYRIDINYL)-1-PIPERIDINECARBOXAMIDE

10

) H
The title compound from Preparative Example 36C (0.75g,

2.17mmol) was treated with a pyridine solution of 3-pyridylisocyanate
(from Preparative Example 33). The reaction mixture was evaporated to

15 dryness and the residue dissolved in dichloromethane. This solution was
washed with saturated sodium bicarbonate solution and brine, dried
(MgSO0y), filtered and evaporated to give a dark syrup. The syrup-was
purified by silica gel chromatography using a gradient of 97%
dichloromethane/3% methanol saturated with ammonia to 93%



- 146 - The title R(+) diastereoisoner fromPreparative Exanple 19 was
reacted with 1-N-acetylisonipecotic acid under the same conditions as
described in Exanple 75 to give the title conpound (Yield: 90% M err]
467). 5 B. (-)-1-(8-CHLORO 6, 11- DI HYDRO 5H BENZ( 5, 6]CYCLO

HEPTA[ 1, 2- b] PYRI DI N-11( S) - YL) - 4- [ ( 1- ACET{¢4g 4- P| PERI DI NYL) -

CARBO\IYL] Pl PERAZI NE [err] H The title S(-) diastereoisonmer from Preparative

Ex le 19 E
S Cone. o ilofdiéthe ﬁé%éﬁh%?%&%ﬁt&@%ﬁ%ﬁ%@mécI'Dhelﬂﬂer e same

53% M{err] £ompountiwesbieinedas a ye |ow?§'<%f|§ (bl 4aeE Ay Raund (V1 el d:

H BENZO-[ 5, 6] CYCLOHEPTA[ 1, 2- b] PYRI DI N- 11- YLI DENE) - 1- [ (4- PYRI DI NYL) ACETYL]
PIPERIDINE NL OXIDE [err]

EXAMPLE 276
5 4-(8-CHLORO-11H-BENZ YCLOHEPTA1.2-b]PYRIDIN-

11YLIDENE)-1-(3-PYRIDINYLACETYL)-PIPERIDINE

The title compound from Preparative Example 37B was treated as
descibed in Example 266 to give the title compound (MH+ 428).

10
. EXAMPLE 277 |
HLORO-11H-BENZOQ[5.6]CYCLOHEPTA[1.2-b]P IDIN-
1YL|DENE- -(3-PYRIDINYL 1PIPERIDINE ARBOXAMIDE
15 The title compound from Preparative Example 37B above was

treated as descibed in Example 261 above to give the titte compound (mp
95.9 - 97.6°C).



(5.102) H -147- To a mxture of 0.933g(3 mmol) of '

4- (8-chl oro-5, 6-di hydro-11 H benzo-[5, 6] cycl ohepta(l, 2-b]pyridin-1 1
-ylidene)-piperidine (product from Preparative Exanple 1, step G, 0.469(3
mol ) of 4-pyridyl acetic acid N oxide g%repared as described in
Preparative Exanple 8) 1-hydroxybenzo- 5 i-azol e (0.40g, 3 mml) in 20 nL
of DMF at ~ 4[err] C and under nitrogen atnnifhere was added N net hyl

mor phol i ne(1.65 nmL, 15 mmol) follome

1- (3-di net hyl am nopyo@ 3 I

of f and the res Y SeH v : S e
et hyl acet at e. PIRERIDINB®US phase was mashed twnce mnth ethyl acetate

Conbi ned ethyl acetate fract ions were dried over NaZS ad concentrat ed.
The crude product was pyettned via flash chromat gaga AN ca Qﬁl
(first eluting wtp .@-' % ngf hanol
: > @ R |
N
—_—
N 7
¥ S
H -0
5 _
The title compound from Preparative Example 37B was treated as

descibed in Example 266 using a,a-dimethyl-s-pyridylacetic acid

(described in Preparative Example 10B) in place of 3-pyr|dylacenc acid, to

give the title compound (M+ 4586).

10
EXAMPLE 27
-CHLORO-5,6-DIHYDRO-5-0XO-11H-BENZ -CYCLO-
HEPTA[1.2-b]PYRIDIN-11YLIDENE)-1- 3-PYRIDINYLACETYL)-
PIPERIDINE
15

The preparation of the starting material for this reaction was
described in The Journal of Organic Chemistry, 1990, 55, pp. 3341-3350
by Piwinski, J.J.; Wong, J.K.; Chan, T.-M.; Green, M.J.; and Ganguly, A.K.
The procedure described in Example 266 was followed using 8-chloro-



saturated with ammonia in nethylene chlori-de) to give the title conpound 15 -
as a light brown solid(0.2g np=128-130 [err] C M+446). EXAMPLE 228

4- (8- CHLORO 5, 6- DI HYDRO- 11H BENZO- [ 5, 6] CYCLOHEPTA[ 1, 2-

b] PYRI DI N- 11- YLI DENE) - 1- [ ( 3- PYRI DI NYL) ACETYL] - PIPERI DI NE N1 20 OXIDE [err]
By essenti.ally the same procedure as set {ffgr-th in Exanple 227, but using
3-pyridyl acetic acid N-oxide (Preparative Exanple 9) instead of 4- pyridyl
acetic aci d N-gxi1dginpard-14l(@-sipsrainyiduns)-sHt Bérmasis Blcyclvhep[22-Bp! | d (np
= 120-121[err]C, . 2466%\. (. ,ﬁi %?SMEXAI\)PLE %gi? g%c—ILO?pOé 6- D?HYDROl
1 H BENZO: [ 5, 6PYARIG£RA 1p givp the title compound (M+443).

b] PYRI DI N- 11- YLI DENE) - 1- [ ( 3- PYRI DI NYL) ACETYL] - PI PERI DI NE N4 OXI DE

EXAMPLE 280
5 4-(8-CH -5,6-DIHYDRO-5-HYDROXY-11H-BENZO-
Y PTA[1.2-b]PYRIDIN-11YLIDENE)-1-(3-PYRIDI -

The preparation of the starting material for this reaction was
10 described in The Journal of Organic Chemistry,'1990, 55, pp. 3341-3350
by Piwinski, J.J.; Wong, J.K.; Chan, T.-M.; Green, M.J.; and Ganguly, A.K.
The procedure described in Example 266 was followed using 8-chloro-
6,11-dihydro-5-hydroxy-11-(4-piperidinylidene)-5H-benzol[5,6]cyclo-
hepta[1,2-b]pyridine to give the title compound (MH+ 446).
15 | /
EXAMPLE 281 .
4-(8-CHLORO-5.6-DIHYDRO-5-OX0-11H-BENZO[5.6]-
CYCLOHEPTA[1.2-bJPYRIDIN-11YLIDENE)-1- 4-PYRIDINYLACETYL)-
PIPERIDINE o '

20



[err] 5 4-(8-chloro-5,6-di hydro-11H benzo [ 5, 6] cycl ohepta[ 1, 2-b] pyridin- 11
-ylidene)-1 -[(3-pyridi nyl)acetyl] pi-peridine (1.0g, 2.33mmpl) was

di ssolved in dry methylene chloride(50n) at -10[err]C. 3-Chl oroperbenzoic
acid (80-85% purity 1.1g, 5.13 mmol) was added and the reaction stirred 10
at that tenperature for 95 minutes. The-l&@8ction m xture was washed wi‘th
sodium-bisulfite and then with 10% NaOH. The organi c phase was dried over
magnesi um sul f at e aiitietprecedurscafrExaanple. 27 wielsi foliowed with the exception

luting, firstgwth. 49 69 |
"I P e N S R s B iRl g
EXAVPLE 230 4- the tifle crmpousd iMHDRE#H L 1H BENZO [ 5, 6] CYCLOH EPTA[ 1, 2-

b] PYRI DI N- 11- YLI DENE) - 1- [ (4- PYRI DI NYL) ACETYL] - PI PERI DI NE N4 20 OXI DE

[err] By essentially the sanme proced : forth in Exanpl e 229 above,
but using 4*(8-chloro-5, 6-di hydro 1 m&% 6] cycl ohepta[ 1, 2-
-(8-CHL .6-DIHY | XY-11H-BENZOQO-
Y EPTA[1.2-bJPYRIDIN-1 IDENE)-1-(4-PYRID
-PIPERIDIN

(5.150)

o N

10 ~ The procedure of Example 280 was followed with the exception
that 4-pyridylacetic acid was used in place of 3-pyridylacetic acid to give
the title compound (MH+ 446).

EXAMPLE 283
15 4-(8-CHLORO-5,6-DIHYDRO-6-0X0-11H-BENZO[5,6]-
CYCLOHEPTA[1.2-bJPYRIDIN-11YLIDENE)-1-(3-PYRIDINYLACETYL)-
PIPERIDINE

_ The preparation of the startmg material for this reaction was- _
20 described in The Journal of Orgamc Chemtstry, 1990 55, pp. 3341-3350



-149- b]pyridin-1 1 -ylidene)-1-[(4-pyridinyl)acetyl]-piperidine instead of
4- (8- chloro-5, 6-di hydro-11 H benzo- [5, 6] cycl ohepta[ 1, 2-b] pyridin-11
-ylidene)- 1-[(3-pyridinyl)acetyl]-piperidine the title conmpound was

obt ai ned as an off-white solid (M+=446). 5 EXAMPLE 231 A

8- CHLORO 11- ( 1- ETHOXYCARBONYL- 4- Pl PERI D¥Xl180 -

| DENE) - 6, 11 Dl HYDRO 5H BENzZ( 5, 6] CYCLOHEPTA[ 1, 2-b] PYRI DI NE N- OXI DE [err] 10

8- chl or o- &Plﬁﬁﬁﬂ*%ﬁfw J‘kPCﬁﬁh'WM ctsféavrmland(taau I9; RIE.

b 5,6 I t -b d '

ool 0] iy RS E ol b e R

was then added Gah‘ﬂ-dﬁﬂydromsm-prpendmwldene)-ISH-bdnich 6Jbyciohepte{1,2Fhe
blpyridin-6-one to give the title compound (M+ 444). '

EXAMPLE 284
4-(8-CHLORO-5.6-DIHYDRO-6-H Y-11H-BENZO-
LOHEPTA[1.2-b]PYRIDIN-11YLIDENE)-1-(3-PYRIDINYL -

10

The preparation of the starting material for this reaction was
described in ‘The Journal of Organic Chemistry, 1990, 55, pp. 3341-3350
by Piwinski, J.J.; Wong, J.K.; Chan, T.-M.; Green, M.J.; and Ganguly, A.K.
The procedure described in Example 266 above was followed using 8-

15  chloro-6,1 1-dihydro-6-hydroxy-11-(4-piperidinylidene)-5H-benzo[5,6]-
cyclohepta[1,2-b]pyridine to give the title compound (MH+ 446).



15 ‘reaction mixture was taken up in nmethylene chloride and extracted with
sodi um bi sul fite, 10% sodi um hydroxi de. The crude reaction product was
purified on silica gel eluting first with 1% and then with 2% net hanol in
met hyl ene chloride to give the title conmpound (2.7g, MHerr] 399). 20

B. 8-CHLORO 1 1-(4- Pl PERI DYLI DENE) - 6. * 181Dl HYDRO 5H-

BENZ( 5, 6] CYCLOHEPTA[ 1, 2-b] PYRIDINE N-OXIDE [err] By essentially the sane
procedures as set forth in Preparati eXAMBLE 8% step G but using

8- chl oro-11- (1 W& DIHY ﬁé%d&@ﬁiﬂ’ﬂé;%ﬁ,ﬁg; 11
- di hydr o- 5H- be 56] cycl ohe I 7-blpyridine N, oxl
.8-chl>/oro-1 1-( ,ﬁ&&gﬂémwj%' =1g44P ? ﬂﬁf&&ﬁu;

di hydr o- 5H benﬂg%' ohept a[ '172- b] p)jri di ne, the title conmpound was
obt ai ned and used for the next reaction w thout further péri_fication (MH+ 5

327). C.  4-(8-CHLORO 5. 6- DIPIYDRO- 11H BENZQ] 5, 6] CYCLO

(5.153)

o N

The procedure of Example 283 was followed with the exception
that 4-pyridylacetic acid was used in place of 3-pyridylacetic acid to give
the title compound (M+ 444). :

10 - ‘ EXAMPLE 286
4-(8-CHLORO-5,6-DIHYDRQ-6-HYDROXY-11H-BENZO-
YCLOHEPTA[1,2-b]PYRIDIN-11YLIDENE)-1-(4-PYRIDINYL-

ACETYL)-PIPERIDINE

OH

(5.154)

)N\O
0 N

15 The procedure of Example 284 was followed with the exception .
that 4-pyridylacetic acid was used in pla_ce of 3-pyridylacetic acid to give
the title compound (MH+ 446). |




HEPTA( 1, 2- b] PYRI DI N- 11- YLI DENE) - 1- [ ( 3- PYRI DI NYL) ACETYL] - PI PERI DI NE N1. N4
DIOXIDE [err] (5.106) 10 - By essentially the sanme procedure as set
forth in Exanple 227, but using 3-pyridyl acetic acid N-oxide (Preparative
Exanpl e 9) instead of 4- pyridyl acetic acid N-oxide and 8-chloro-1

1- (4-pi peridylidene)-6,11- di hydro-5H bedB3[-5, 6] cycl ohept a[ 1, 2- b] pyri di ne
N-oxi de instead of 8- chloro-11 -(4-piperidylidene)-6, 11 _
- di hydr o- 5H benzo[ 5, 6] cycl ohepEMLEWQJ&ﬁ&MDJ&QQt he title conpound

was obtained as a ' S%@Il %‘;&m@%ﬂ '\@d’('%s?ﬁ&
g o o i topt e (oaro

[err] 290), (S)-(-)-o-methoxy-a-(trifluromethyl)-phenylacetic acid (Example
5 287), or a,a~dimethylphenylacetic acid (Example 289), the compounds of
Example 290, 287 and 289 were obtained. The structures for these
compounds are in Table 7. Data for these compounds are: compound of
Example 290, white solid MH+ 527; compound of Example 287, white
solid MH+ 527; and compound of Example 289, white solid M+ 457.
10 - _ '
=XAMPLES 291, 2 4, 31 D3
By essentially the same procedure as in Example 183, and using
either 4-, 3-, or 2-ethoxycarbonylaminopyridine and either 4-(8-chloro-5,6-
dihydro-11H-benzo[5,6]cyciohepta[1,2-b]pyridin-11-ylidene)piperidine or
16 8-chloro-6,11-dihydro-11-(4-piperidinyl)-5H-benzo[5,6)cyclohepta[1,2-
b]pyridine (product of Example 233A), the compounds of Examples 291,
292, 294, 313 and 314 were obtained. The structures for the compounds
of Examples 291, 292, and 294 are given in Table 7. The structures for
the compounds of Examples 313 and 314 are given in Table 10. Data
20 are: the compound of Example 291 was a yellow solid (MH+ 431), the
compound of Example 292 was an off white solid (MH* 431), the
compound of Example 294 was an off white solid (MH+ 431), the
compound of Example 313 was a white solid (MH+ 433), and the
compound of Example 314 was a white solid (MH+ 433).

25
EXAMPLE 301
-1-(4-PYRID! ACETYL)-4-[3-METHYL -8- -5.6-
YDRO-11H-BENZOI¢ YCLOHEPTA[1.2-b]PYRIDIN-11-YLIDENE]-
IPERIDI
HsC \\ Cl HsC
N, 1
——
\ | | X
30

By essentially the same procedure as set forth in Example 180, but
using 4-(8-chloro-3-methyi-5,6-dihydro-11-(4-piperidylidene)-11H-
benzq[5,6]cyclohepta[1.2-b]pyridine (from Preparative _Example 3E)



- 151 - By essentially the sane procedure as set forth in Exanple 227, but
usi ng 8-chl oro-11-(4-pi peridylidene)-6, 11-di hydro-5H benzo[ 5, 6] cycl o-
hepta[ 1, 2-b] pyri di ne N-oxide instead of 8-chloro-11-(4-piperidylidene)-

6, 11- di hydr o- 5H benzo[ 5, 6] cycl ohepta[ 1, 2-b] pyridine, the title conpound 5
was obtained as a light brown solid( MH+388>) . EXAMPLE 233 A

8- CHLORO 6, 11- DI HYDRO- 11- (4- PI PERI DI NYL) - 5H

BENZ( 5, 6] CYCL instsadhjof 42(3;BrlichiprosB(G>dinydee- 1Ay (4xpipetidylidene)-11H- 6. 11

- DIl HYDRO- 11 - @R&{] %ﬁ [ |<NE
(Product B) [eré?fgsﬁgta#ﬁg%ﬁg_a g g]e tl@(@b hélvhas oBldiiEd ds

of 4- (8- chl or o- 8nN@fHwhit

benzo[ 5, 6] cycl ohept a( 1 2- b] pyr| d| n-11-ylidene)-pi peridine (product from15

Preparative Exanple 1 Exanple, step 1L) was added lithium
al um num hydri de (24. 329, 0. 64 nol e) ctlon m xture was heated to
refl ux overnight. RYRIDINY MACEF Yl rrperat ure

and - 3L of dig
~saturated sodi T

10. By essehtially the same procedure as set forth in Example 180, but
using 4-(8-chloro-3-methyl-5,6-dihydro-11-(4-piperidylidene)-11H-
benzo[5,6]cyclohepta1,2-b]pyridine (from Preparative Example 3E)
instead of 4-(3,8-dichloro-5,6-dihydro-11-(4-piperidylidene)-11H-
benzo[5,6]cyclohepta[1,2-b]pyridine, and 3-pyridylacetic acid instead of 4-

15 pyridylacetic acid, the title compound was obtained as white solid MH+
444,

EXAMPLE 307
By essentially the same procedure as in Example 1, using the title

20 com'pdund from Preparative Example 37B, and 4-pyridylacetic acid the
- compound of Example 307, identified in Table 8, was obtained, MH+ 428.

EXAMPLE 309
1-1-(4-PYRIDINYLACETYL)-4-[2-METHYL-8-CHLORO-5.6-

25 DIHYDRO-11H-BENZO[5.6]CYCLOHEPTA[1,2-b]PYRIDIN-11-YLIDENE]-
PIPERIDINE

= Cl




20 Ivagne5| um sul fate was then added to the separated organic |ayer and
stirred for 30 minutes. All the volatiles were then renoved and the
resulting crude m xture was chromatographed on a silica gel colum eluting
wi th 10% net hanol .saturated -with ammonia in nethylene chloride. The

mat eri al obtained contained both the desil84d conpound and the des- 25

chl oro conpound. Separation on HPLC using reverse phase colum and el uting
‘wi th 40% net hanol - vveB}eeSmlsH!lthﬁ sw@edzrgce@uecﬁmeidﬁdb inExample 180,itu

(Product A's “ggm %’&ﬁoﬁc{ QIrhbﬁ;ryl Bbg} r@-ﬁ héené)@‘lﬁLer r]c.
Y

- 152- B.
HEPTA[ 1, 2- b] P 518, 'phﬁpta@b&éjg I?LFR@E ara Vﬁbgp%@mme 3&) oxi DE

[err] (5.108) instead of 4£Y3,8sdichioreHs) Gl-diHWréarTE(@ptp@ﬂdyr@emé) s#H-forth in
Exanpl e 227 b't')enzo[s 6]cyclohepta[1,2-b]pyridine, and 3-pyridylacetic acid instead of 4-
pyridylacetic acid, the tntle compound was obtained as white solid MH+
444,

EXAMPLE 311
10 - 1-1-(4- IINY E L)-4- JICHL: -DIHY -11H-
PYRIDIN-11-YLIDEN IP

e

By essentially the same procedure as set forth in Example 180, but
using 4-(8,9-dichloro-5,6-dihydro-11-(4-piperidylidene)-11H-benzo[5,6]-
16 cyclohepta[1,2-b]pyridine (from Preparative Example 1H) instead of 4-
(3,8-dichloro-5,6-dihydro-11-(4-piperidylidene)-11H-benzo[5,6]cyclo-
hepta[1,2-b]pyridine, and 3-pyridylacetic acid instead of 4-pyridylacetic
acid, the titie compound was obtained as white solid MH+ 464.

20 | EXAMPLE 312

By essentially the same procedure as in Example 182, with the
exception that 8-chloro-6,11-dihydro-11-(4-piperidinyl)-5H-
benzo[5,6]cyclohepta[1,2-b]pyridine is used instead of 8-chloro-11-(1-

~ piperazinyl)-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-blpyridine, the
25 compound of Example 312 was obtained as a white solid (MH+ 432) The
structure for this compound is given in Table 10.



using 3-pyridyl acetic acid N oxide(Preparative Exanple 9) instead of 4-
"pyridyl acetic acid N-oxide and 8-chloro-6, 11 -dihydro-1

1- (4-pi peridinyl)- 5H benzo[5,6]cycl ohepta[l, 2-b] pyridine (product from
Exanpl e 233A) instead of 4-(8-chloro-5,6-dihydro-1 1

H-benzo- [ 5, 6] cycl ohepta(1,2- 10 Db] pyri.digg-.11-yli dene) - pi peridine, the
title conpound was obtained as a white solid (np=117-118[err]C,

VMH err]=414). EXAMPLE 234 4-(8- CHLC@QM]:‘LE 350

- DI HYDRO 5H BENZ(J 5, 6] CYCL 1

b] PYRI DI N- 11- YL) - ﬁ_erQM) ‘ Aﬁm C Y€ sﬁu- i1 ! By
essentially thq |DEN o0 ] -

8-chloro-6, 1

, . , hl org-5, 6- 20
di hydro- 11 H bengf ot Gl v Pend Fgerl di ne
; orrpo nd was

o)
“
e N
5 By substituting in Examplé 75, 0.4g (1.28mmoles) of 8-chloro-11-

(1-piperaziny!)-11H-benzo[5,6]cyclohepta[1,2-b]pyridine (Preparative
Example 38) for 8-chloro-11-(1-piperazinyl)-6,11-dihydro-5H-benzo[5,6}-
cyclohepta[1,2-b]pyridine and 0.1765g (1.28mmoles) of 3-pyridylapetic
acid for 4-pyridylacetic acid and using the same method as described in
10 Example 75, one obtains the title compound (0.513g, 93%, MH+ 431).

EXAMPLE 351
. 1-(3-BROMO-8-CHLORO-6.11-DIHYDRO-5H-BEN LO-
E 1.2-bJPYRIDIN-11-Y1 )-4-(3- IDINYLACETYL)PIPERAZ

—Cl

15



-153- EXAMPLE 235 A ETHYL 4-(8-CHLORO 6.1 1- DI HYDRO 5H BENZO- '
[5, 6] CYCLOHEPTA(1, 2-b] PYRIDIN-1 1-YL)-1- Pl PERI DI NE- CARBOXYLATE [err] H 5
8- Chl oro-6, 11 -di hydro-11-(4-piperidinyl)-5H benzo[5, 6] cycl ohept a-

[ 1, 2-b] pyridine (product from Exanple 233A) (4.18g, 13mml) was dissol ved
in toluene (175mL). Ethyl chloroformate(3ggtg, 1 10 mml, 10.2 nmL) was then
added and the reaction mixture was heated to ~120[err]C 10 overnight. All

vojatijes were StfiBpRigfiuAGin' ERafioi!75PRUstRIo-sahIgteL AR on S1 11 ca
gel colum el utjng édﬁw\% ?f% exan %1&&% 6 5
conpound as a RiPefaziay)-6ql 0 enzc MCI@ @91 ld"’lﬁ_( 32¢,
- g‘ gwgsng:FEET ole éq-lreparatlve Examplgle I;llg foT 8-IEcctg&ol?rlg"aé)1x1Y -(1- f erazunyl)- -
% er r% é,%’-c%hybro- %enzoj[s E']gycjfohepta E blpyridine an yndy%c%ﬂc
5 acid (0.117g, 0.86mmoles) for 4-pyridylacetic acid and using the method
described in Example 50, one obtains the title compound (0.3942g, 95%,
MH* 511).

: - EXAMPLES 352-353
10 ' By essentially the same procedures as set forth in Example 351,
but using -

HO

Br / \ Cl
—
N
O
N™
CHg
© CHg
z
I +
N
' o
(Example 352) (Example 353)

or .
15 respectively. The compound of Example 352 is a white amorphous solid,
-yield 65%, Mass Spec MH* 555. The compound of Example 353.is a
white amorphous solid, yield 59%, Mass Spec MH+ 539.



By essentially the same procedure as set forth in Exanple 231, but -using
ethyl 4-(8-chloro-6, 11 -dihydro-5H benzo-[5, 6] cycl ohepta(1l, 2- b]pyridin-1
1-yl')-1 -piperidinecarboxylate (product from Exanple 235A) 20 instead of
8-chloro-1 1 -(1 -ethoxycarbonyl -4-piperidylidene)-6, 11 -dihydro-

5H benzo[ 5, 6] cycl ohepta[ 1, 2-b] pyri di ne ¥fe titl e compound was obtai ned as

a white solid (np= 81.7-82.5[err]C, M+H=400). - 154- C.

4- (8- CHLORO- 6, 11- DI HYDRO 5H- BENZO[ﬂ.ﬁMﬂIﬁBé&TA(l 2- b]PYRIDIN-11-YL)-1-
Pl PERI DI NE N OXI DE 3 ' 1 DI BYPROLSHBENZOBEIGYCEO-t h in
Preparative 5 Exa'_qL 5 Hﬁd)fsfusr% Ei‘ 'u;1(- I%x&m L 1

1- di hydr o- 5H- lHzKE Ec DT KA

pi peri di necar X|de (product from Exanple 235B) instead of
8-chl oro-11- (I-efthoxycarbonyl - 4- piperidylidene)-6,1 1

- di hydro- 5H—benzo[5 Q] C) 2-b] pyridine, the

obt ai ned as a 8¢ Cl Br~

The title compound from Preparative Examp]e 40 (0.37g,
0.94mmoles) was reacted with 3-ethoxycarbonylaminopyridine
(Preparative Example 12) (0.123g, 0,94mmoles) under essentially the

- same conditions as described in Exémple 183, to give the title compound
10 (0.3164g, 66%, MH* 512). '

: EXAMPLE 355
1-(4.8-DICHL -6,11-DIHYDRO-5H-BENZ YCLOHEPTA-

[1.2-b]PYRIDIN-11-YL)-4-(3-PYRIDYLACETYL) PIPERAZINE

15



10 D. 4-(8-CHLORO- 6.1 1 -Dl HYDRO 5H BENZ( 5, 6] CYCLO

HEPTA(1, 2- b] PYRI'DIN- 11-YL)-1 -[(3-PYRI DI NYL) ACETYL] - PI PERI DI NE N4 OXI DE
[err] (5.110) By essentially the sane procedure as set forth in Exanple
227, but 15 wusing 3-pyridyl- acetic acid instead of 4-pyridyl acetic acid

N-oxi de and 4- (8-chloro-6, 11 - 188 -
- di hydr o- 51 benzo-[ 5, 6] cycl ohept a[E 2-b] pyridin-11-y 1) pi peri di ne N
oxi de (product fromBwsuhstitutigsio) Exaspled M, &-ctlB)rQﬁ!I (bplperazmyl)-611-

5. 6- di hydr o- L1 giyeiaosi-Befborscé ehbhabibr1 2:tibpinding 0-3d BbAREISs
ey el R
- DI HYDRO- 5H- BEUF-Qoéﬁz? é% 2-1:\]}3 ridine and 3-p ldmcetlc acid (0.1181g,
bl PYRI DI N- 18- Yiy) g@minioes) for Rpyrdylacstic atid and ting the metiod described in

Example 50 ,one obtains the title compound (0.357q, 88%, MH* 467).

I3- . -'| L -5.6- -11H- .
10 EPTA[1.2-b]PYRIDIN-11-YLIDENE}-1-(4-PYRIDINYLA -

A mixture of the title compound from Preparative Example 46 (0.68
grams), 4-pyridylacetic acid hydrochloride (0.60 grams), 1-(3-dimethyl-
15 aminopropyl)-3-ethyl carbodiimide hydrochloride (0.65 grams), 4-methyl-
morpholine (0.6 mL) and anhydrous dimsthylformamide (20 mL) was
stirred at 25°C for 48 hours. Concentration.in vacuo provided a residue
which was diluted with dichioromethane and washed with 1 N aqueous
sodium hydroxide and brine. The organic phase was dried over
- 20 anhydrous magnesium sulfate and concentrated in vacuo to provide a
residue which was purified by flash column chromatography (silica gel)
using 2-5% methanol-dichloromethane saturated with ammonium
hydroxide to afford the title compound (0.06 grams, 7%, MH* 544).



[err] (5.111) H5 By essentially the sane procedure as set forth in
Exanpl e 227, but using 4-pyridyl acetic acid instead of 4-pyridyl acetic
aci d N-oxide-and 4-

(8-chl oro-6, 11-di hydro- 5H benzo-[5, 6] cycl ohepta(1, 2-b] pyridin-1 1-yl)-1-

pi peri di ne N oxide (product from Exarrpl.e1gg§5C) I nstead of 4-(8-chloro-

5, 6-di hydro-11H benzo-[ 5, 6] cycl ohepta[ 1, 2-b] pyridin- 11 -ylidene)- 10

pi peridine, the title conmpound vvas OBNXANIE g White solid (nmp=116. 7-
117. 6C, MH+=448). EXAMPLE j
1- DI HYDRO- 5H BENZO-P5. 6]5%
b] PYRI DI N- 11- bj
4- (8- Chl oro-6, 11-di
-[ (3-pyridinyl)acetyl]
di sol ved in netpNes
acid (0.62g, 3.6

A ..;.
O OCH,CHj; ‘

5 Hydrolyze the title compound of Prep_arative Example 47A (10.0g,
mmol) by dissolving in conc. HCI (250mL) and heating to 100°C for 16h.
The cooled acidic mixture was neutralized with 1M NaOH (950 mL). The
mixture was extracted with methylene chloride. The latter was dried over
magnesium sulfate. Filtration and concentration afforded the title

10 compound in 99% vyield as a solid. MH+ 358.

' B. -1-(4-PYRIDINYLACETYL) -4-[3-BROMO-8-CHL. -5,6-

DIHYDRO-11H-BENZOI[5.6]CYCLOHEPTA[1.2-b]JPYRIDIN-11-YLIDE

PIPERIDINE

15 By essentially the same procedure as set forth in Example 180, but
using 4-(8-chloro-3-nitro-5,6-dihydro-11-(4-piperidylidene)-11H-
benzo[5,6]cyclohepta[1,2-b]pyridine instead of 4-(3,8-dichloro-5,6-
dihydro-11-(4-piperidylidene)-11H-benzol[5,6]cyclohepta[ 1,2-b]pyridine,

" the title compound was obtained as an off-white solid. Mp = 111.3-

20 112.2°C, MH+ 475. |



1.5 hours. The reaction mxture was extracted wth 10% sodi um bi sulfite,
10% sodi um hydr oxi de and then dried with nagnesium sulfate, filtered

-156- and concentrated. The crude product was purified on silica gel
eluting with 7% net hanol saturated with anmonia in nmethylene chloride to
gi.ve the title conmpound as a white solid{8051g, 91%vyield Mderr] 464). 5
EXAMPLE 238 4- (8- CHLORO 6. 11- DI HYDRO- 5H BENZO- [ 5, 6] CYCLOHEPTA( 1, 2-

b] PYRI DI N- 11- ASSAYS4- PYRI DI NYL) ACETYL] - PIPERIDINE N1, N4 OXIDE [err] 10

e " e B sl S O g

11-yl') - 1- [ ( 4- pyansferase) and gergnyigeranyuprateipgranaieraser om Exanpl e 82 )

| nst ead of _Both farnesyl protein transferase (FPT) and geranylgeranyl protein

4- (8-chl org-6,11-di hydrg- ?—iﬁ nzo- E,G csfo&e al 1, g-b, %'d'x-ll- ) -
1-[(3-pyri 8 nﬁ%’)ﬁ?@{%ﬁq &fgg a\reﬁe,pamilfﬁ/wnlf@cﬁfsa;daﬁarlgiv@%\mqmﬁa)s a

sulfate fractionation followed by Q-Sepharose (Pharmacia, Inc.) anion
exchange chromatography essentially as described by Yokoyama et al
(Yokoyama, K., et al., (1891), A protein geranylgeranyitransferase from
bovine brain: Implications for protein prenylation specificity, Proc. Natl.
10 Acad. Sci USA 88: 5302-5306, the disclosure of which is
incorporated herein by reference thereto). Human farnesyl protein
transferase was also expressed in E. coli, using cDNA clones encoding
both the o and B subunits. The methods used were similar to those
~ published (Omer, C. et al., (1 993), Characterization of recombinant human
15 farnesy! protein transferase: Cloning, expression, farnesy! diphosphate
binding, and functional homology with yeast prenyl-protein transferases,
Biochemistry 32:5167-5176). Human farnesyl protein transferase was
partially-purified from the soluble protein fraction of E. coli as described
above. The tricyclic farnesyl protein transferase inhibitors disclosed
20 herein inhibited both human and rat enzyme with similar potencies. Two
forms of vall2-Ha-Ras protein were prepared as substrates for these
enzymes, differing in their carboxy terminal sequence. One form
terminated in cysteine-valine-leucine-serine (Ras-CVLS) the other in
cystein-valine-leucine-leucine (Ras-CVLL). Ras-CVLS is a substrate for
25 the famesyl protein transferase while Ras-CVLL is a substrate for
geranylgeranyl protein transferase I. The cDNAs encoding these proteins
were constructed so that the proteins contain an amino-terminal extension
of 6 histidine residues. Both proteins were expressed in Escherichia coli
and purified using metai chelate affinity chromatography. The
30 radiolabelled isoprenyl pyrophosphate substrates, [BH)farnesyl
pyrophosphate and [H]geranylgeranyl pyrophosphate, were purchased
from DuPont/New England Nuclear. :
Several methods for measuring farnesy! protein transferase activity
- have been described (Reiss et al 1990, Cell 62: 81; Schaber et al 1990,
85 J. Biol. Chem. 265: 14701; Manne et al 1990, PNAS 87: 7541; and
Barbacid & Manne 1993, U.S. Patent No. 5,185,248). The activity was
assayed by measuring the transfer of [BH]farnesyl from [®H]farnesyl
pyrophosphate to Ras-CVLS using conditions similar to those described



15 white solid (np=85-85.6 [err]C, MH err]=464). EXAMPLE 239

4- (8- CHLORO 3- METHOXY-5. 6- DI HYDRO-1 1 H BENZ( 5, 6] - CYCLOH

EPTA[ 1, 2-b] PYRIDI N-11-YLI DENE)- 1 -[(3-PYRI DI NYL] ACETYL]- 20 PI PERI DI NE
[err] H -157 - By essentially the sane Brocedure as set forth in Exanple
180, but using 8-chl oro- 3- net hoxy- 11 -191-

-(4-pi peridylidene)-6, 11-di hydro-5H benzo- [5, 6]-cycl oheptal 1, 2-b] pyri di ne
(Preparative Ex aise) al. 19004Celr6% 81) The reaction mixture contained 40 mM

G o a1 1 PR o e ibimloR o s sibamatt e
(M err] 460).. Esya ARyrophosphate; 1OdTB ok e;‘:’wﬁarose-purﬂle t%mesy protein
4- (18- CHLORO 3- HraR§¥siase; Gh&irndicded thricBRMNEGdrP ofiricyclic compound or
5 dimethylsulfoxide (DMSO) vehicle control (5% DMSO final); and 5 uM

Ras-CVLS in a total volume of 100 ul. The reaction was allowed to

proceed for 30 minutes at room temperature and then stopped with 0.5 ml

of 4% sodium dodecyl sulfate (SDS) followed by 0.5 ml of cold 30%

trichloracetic acid (TCA). Samples were allowed to sit on ice for 45

10 minutes and precipitated Ras protein was then collected on GF/C filter
paper mats using a Brandel cell harvester. Filter mats were washed once
with 6% TCA, 2% SDS and radioactivity was measured in a Wallac 1204
Betaplate BS liquid scintillation counter. Percent inhibition was calculated
relative to the DMSO vehicle control.

15 The geranylgeranyl protein transferase I assay was essentially
identical to the farnesyl protein transferase assay described above, with
two exceptions: [3H]geranylgeranylpyrophosphate replaced farnesyl '
pyrophosphate as the isoprenoid donor and Ras-CVLL was the protein
acceptor. This is similar to the assay reported by Casey et al (Casey, P.J.,

20 etal., (1991), Enzymatic modification of proteins with a geranylgeranyl
isoprenoid, Proc. Natl. Acad. Sci, USA 88: 8631-8635, the
disclosure of which is incorporated herein by reference thereto).

2.  Cell-Based Assay: Transient expression of |
vall2-Ha-Ras-CVLS and val2-Ha-Ras-CVLL in COS monkey kidney
- 25 cells: Effect of farnesyi protein transferase inhibitors on Ras processing
and on disordered cell growth .induced by traﬁsforming Ras.
COS monkey kidney cells were transfected by electroporation with
the plasmid pSV-SPORT (Gibco/BRL) containing a ¢cDNA insert encoding
either Ras-CVLS or Ras-CVLL, leading to transient overexpression of a

30 Ras substrate for either farnesyl protein transterase or geranylgeranyl -

protein transferase I, respectively (see above). |

Following electroporation, cells were plated into 6-well tissue
culture dishes containing 1.5 m! of Dulbecco's-modified Eagle's media
(GIBCO, Inc.) supplemented with 10% fetal calf serum and the appropriate

35 farnesyl protein transferase inhibitors. After 24 hours, media was '
removed and fresh media containing the appropriate drugs was re-added.

48 hours after electroporation cells were examined under the
microscope to monitor disordered cell growth induced by transforming



10 CYCLOHEPTA[ 1, 2- b] PYRI DI N- 11- YLI DENE) - 1- [ ( 3- PYRI DI NYL] - ACETYL] -

PI PERI DI NE [err] 4-(8-Chl oro-3-nethoxy-5, 6-di hydro-1 1

H-benzo[ 5, 6] cycl ohepta[ 1, 2- 15

b] pyridin-11-ylidene)-1-[(3-pyridinyl] aceta2 - pi peridine (0.24g, 0.54 nmol)
(Exampl e 239) was di ssol ved i n nethyl ene” t¥20ori de at O[err] C under nitrogen
at mosphere. Broni ne tri broni de(0.99, 3.6 mol, 3.6 nL) was added and the
reaction was runast Gelsrexpeessingtransiorming Rasdseomemoredaunded antt ure was

concentrated angfapfiRBPevaRPew the n@oﬁélhyéﬁ rsmhn@@émraf th8 traeisqiémﬁvgd with 3%
met hanol saturated w %@D | a IF | ene ca orid tt Iv‘(@y&,@i white
borate salt sol FP'?P"(QWE%Q §perednan @QrPPhQ GWaShed wi B246 1-1
(4- PYRI DI NYLACEold Bame S ditOrgmoved from the dish by
11H BENZL 5 6] %\é% mg a rubBLrPgo %c%'ml\gr%% IG'PEN%} Pﬂﬁf?e'?'é%n'\ﬁn;ﬁ ég’: mM

Tris, pH 8.0, 1 mM ethylenediamine tetraacstic acid; 1 mM

phenylmethylsulfonyl fluoride; 50 uM leupeptin; and 0.1 uM pepstatin.

Cells were lysed by homogenization and cell debris was removed by

centrifugation at 2000 x g for 10 min.- '

10 Cellular protein was precipitated by addition of ice-cold
trichloroacetic acid and redissolved in 100 ul of SDS-electrophoresis
sample buffer. Sample's (5-10 pl) were loaded onto 14% polyacrylamide
minigels (Novex, Inc.) and electrophoresed until the tracking dye neared

~ the bottom of the gel. Proteins resolved on the gels were electroblotted
15  onto nitrocellulose membranes for immunodetection.
Membranes were blocked by incubation overnight at 4°C in PBS

containing 2.5% dried milk and 0.5% Tween-20 and then incubated with a
Ras-specific monoclonal antibody, Y13-259 (Furth, M.E., et al., (1982),
Monoclonal antibodies to the p21 products of the transforming gene of

20 Harvey murine sarcome virus and of the cellular ras gene family, J. Virol.

-43: 294-304), in PBS containing 1% fetal calf serum for one hour at

room temperature. After washing, membranes were incubated for one -
hour at room temperature with a 1:5000 dilution of secondary antibody,
rabbit anti-rat IgG conjugated to horseradish peroxidase, in PBS

25 containing 1% fetal calf serum. The presence of processed and
unprocessed Ras-CVLS or Ras-CVLL was detected using a colorimetric
peroxidase reagent (4-chloro-1-naphthol) as descnbed by the '
manufacturer (Bio-Rad).

3. Cell Mat Assay:

30 Normal human HEPM fibroblasts were planted in 3.5 cm dishes at
a density of 5 x 104 cells/dish in 2 ml growth medium, and incubated for 3-
5d to achieve confluence. Medium was aspirated from each dish and the
indicator tumor cells, T24-BAG4 human bladder carcinoma cells
expressing an activated H-ras gene, were planted on top of the fibroblast

35 monolayer at a'density of 2 x 103cells/dish in 2 m! growth medium, and

~ allowed to attach overnight. Compound-induced colony inhibition was
assayed by addition of serial dilutions of compound directly to the growth
medium 24 h after tumor cell planting, and incubating cells for an



5 By essentialy the sane procedure as set forth in Exanple 180 but
usi ng 4-(3-brono-8-chloro-5, 6-di hydro- 11 H benzo[ 5, 6] cycl ohepta(1, 2-

b] pyridin-1 1 -ylidene)-piperidine instead of 4-(3,8-dichloro-5, 6-di hydro-
11 H benzo-[5, 6] cycl ohepta(l, 2-b]pyridin-1 1-ylidene)-piperidine, the title
conpound was obtained as a glassy solid«{193#err] 508). 10 EXAMPLE 247 1-1
(3-PYRI DI NYLACETYL) - 4- [ 3- BROMXB- CHLOROG- 6- DI HYDRO- 11 :

H BENZQ[ 5, 6] CYGJTHIGAHEAN 4, @ tdaRMRIcOIohy. fovina DENE|AsBRPEMeDE Rerioatgd by

(oo BT BRI g ShoSShaR bR TR (RO My
1-yl i dene) - pi penorplaperswith 201 % glgxtqyra!dalwdemqﬂnt&rsi,mPgSh rbvlsyﬁﬁzmg .
oeneel 2,01 oY terLil by BRI GH (Proh SR pinmgaangy s o
was 20 obt&i nd@nedratefRnveus §V$@R{£M£ét£°‘§§-[sé?‘|eﬂ@%ﬁﬁip§ﬂ?] "aj'@%?f; PToc.

' Natl. Acad. Sci.84, 156-160(1987)). In the colony inhibition assay,
cbmpounds were evaluated on the basis of two ICsp values: the
coricentration of drug required to prevent the increase in tumor cell
number by 50% (tICso) and the concentration of drug required to reduce

10 the density of cells comprising the cell mat by 50% (m!Csp). Both ICs0
values were obtained by determining the density of tumor cells and mat
cells by visual inspection and enumeration of cells per colony and the
number of colonies under the microscope. The 'therapeutic index of the
compound was quantitatively expressed as the ratio of mICso/tICs0, with

15 - values greater than one indicative of tumor target specificity.

LTS OF ASSAYS - TABLES 7 TO 1
The compounds listed in Table 7 refer to compounds of Formula
'500.00: '

20



159 -
[ 1, 2- b] PYRI DI

N- 11- YLI DENE] - 1

PERI DI NE and

4-[2,8-DI CHLORO 5, 6- DI HYDRO-1 1 H BENZQ 5, 6] CYCLCHEPTA- 5

[1, 22 b] PYRI DI N- 11- YLI DENE] -
solution of the title conmpound from ExanpPé

oxychloride (21 nmL) dissolved in chlor

for 1 hour.

-(4-PYRI DI NYLACETYL)-PIPERIDINE [err] A
=230 (1.7 granms) and phosphorous

r ef

EXAVPLE 248'4;[4.8-DIC}LCTK)5.6-DIHYDRO&llH—BEhZC{S,6]CYCLCHEPTA—
- (4- PYRI DI NYLACETYL) - PI

| ux

oform (12 nL) was stirred at
Concentration in vacuo proiﬂﬂﬂdi%.re5|due 10 which was diluted

wi-t h di chl oronet hane and washed with saturated agueous sodi um bi car bonat e

and brine. Th
concentrated |
gel ) using 2% net hanol -
conpound (0. 34 grans,

title 2,8-dic
MH err] 464).

OTgauiC

drTed—over d.llllyUl Ou3

urm, S

2

I'a

e BT

:

dichlorOTethane tgq afford the titIe 4, 8-di chl @
15 20%yigld, np 1 [err]C NH[err& 464) ang
loro conpound (0. 1B grans, 11 oyleld p 163.08 6 [er
O
5 0.01-10
O
& .
3 o 0.01-10
88 S’l\@, 0.01-10
Y
4 L 0.01-10
,E ] )
F” CHgj
¢i~T<CH3
53 K, 0.01-10
CHs
5 O‘LO ' 0.01-10
o
89 N.‘rCHg 0.01-10
O
AL
6 N 0.01-10
7 © 0.01-10

e,

il ica

ro-
t he
r]cC,



- 160 "EXAVPLE 249 4-[4-[(1H BENZOTRI AZOL- 1- YL) OXY] - 8- CHLORO- 5. 6- DI HYDRO-
11 H BENZQ 5, 6] CYCLOHEPTA[ 1, 2- b] PYRI DI N- 11- YL.| DENE] - 1- ( 4- '

PYRI DI NYLACETYL) - PI PERIDINE [err] (5.123)

(5.125) 5 A mxture of the 4,8-dichloro conpound. from Exanple 248 (0.5
grams), 1-hydroxybenzotriazole hydrate ¢€39% -grans) and anhydrous

di net hyl formam de (20 mL) was stirred at 25[err]C under N err] for 5 days.
The mi xture was concentrated i n vagABLEY|-gondinwedh di chl or onet hane, and 10
“washed with 1 N agueous sodi um hydr oxi de. The organic phase was dried over

anhydr ous mag) T h
col um chronmafogra LEca gel) using 3R5% net hand - to
give the titl ¢ conpoun . grpns, nmp 98.6-1014 6 :err]C, VH[ err
563). 15 OH

8 ! 0.01-10
OH

90 OJ\@ 0.01-10

SO.NH»

NHSOZCHg

92 0.01-10

1. J‘@ 0.01-10

SO,NHCH 4

°*©
93 | o0, 0.01-10
o . .
94 J‘ 0.01-10
(s,
9 _/k 0.01-10
) = (o] '

95 o ' 0.01-10

10 0 0.01-10

11 @2\)’0 0.01-10

12

N;J 0.01-10




- - 161 - EXAWPLE 250 4-[4, 8- DI CHLORO 5, 6- DI HYDRO 11H BENZ( 5, 6] CYCLO

HEPTA[ 1, 2-b] PYRIDI N 1 1 -YLIDENE]-1-(3-PYRI DI NYLACETYL)- PIPERI DI NE [err]
H5 A mxture of the 4,8-dichloro product from Preparative Exanmple 28 (1.91
grans), 3-pyridylacetic acid hydrochloride (2.1 grans), 1-(3-

di met hyl am nopropyl ) - 3- et hyl car bodi i m detgg/drochl oride (1.6 grans), 4-

‘met hyl norpholine (1.4 nlL) and anhydrous di rret hyl formam de (100 nL) 10 was

stirred at 25 [err] C overni ght. CongABLE cuo provided a residue
which was diluted with dichloromethane an vvat er. The organi ¢ phase was

dried over an liate and concentrated ln vacuo to-provi de
the title congound EXAMPLE™S, 8{% np 59. ]863.5 [err]|C, PFRT iCsd (M)

) |

96 0% Z 0.01-10
N

97 | OJ\O 0.01-10 -
OH .

98 | o~ ¥ ¢ 0.01-10

P
99 o -n 0.01-10

O
13 JQ(OMe £ 0.01-10
o) - )
O
100 J\C\N ' 0.01-10

101 0.01-10
| tPh
i
102 o = 0.01-10
14 T 0.01-10

103 A ! 0.01-10
104 | °J\O oH 0.01-10
- 1 Tl '




464). 15 - .162 - EXAWPLE 251 )

4-[4-[ (1H BENZOTRI AZOL- 1- YL) OXY] - 8- CHLORO- 5, 6- DI HYDRO-

11H BENzZ(Q 5, 6] CYCLOHEPTA[ 1, 2- b] PYRI DI N- 11 - YLI DENE] - 1- (3-

PYRI DI NYLACETYL) -PIPERI DINE [err] 5 The 4, 8-dichloro conpound from Exanpl e
250« (0.8 grans) was added to a solution o 971__- hydr oxybenzotri azol e hydrate
(1.2 grans) and sodium hydride (0.14 grans;” 60%in mneral oil) in

anhydr ous di nethyl- formam de (60 m:%g! éﬁ reﬁul ti lng sol uti on was :
irradiated with a 200 W10 |[|anp - 25[err] C for 60 hours.

The solution was poured into 1 N aqueous sodi um hydroxide while stirring

and an additidnal 4 wat el was addegygto the repul e.
Filtration props (B(A?w i k. ch _ tlﬂ#“lglcfgox(‘ﬂj)
15 (\# ° 0.01-10
N
’H
16 TN 0.01-10
17 04\@ 0.01-10
. NMey
52 i 0.01-10
o /
18 o*[\\'N 0.01-10
N
105 °J‘O 0.01-10
NH, .
19A {’)’L o 0.01-10
OH
20 B 0.01-10
SNTNCH,
54 °J\© 0.01-10
!
106 oM 0.01-10
21 °J\© 0.01-10
NHy




was washed wth water several tines. The solid was dissolved in

di chl or onet hane- acet one, dried over anhydrous nagnesium sul fate, and 15
concentrated in vacuo to proved the title conmpound (0.87 grans, 90% np =
120-122[err]C, MHerr] 563): -163- EXAMPLE 252

4- [ 4- HYDROXY- 8- CHLORO- 5, 6- DI HYDRO- 11H- BENBY 5, 6] - ,
CYCLOHEPTA[ 1, 2-b] PYRI DI N- 11- YLI DENE] -1 - ( 3- PYRI DI NYLACETYL) - PI PERI DI NE
[err] 5 To a solution of the titleJABigodndcdrlinmedxanpl e 251 (0.8 gramns)

and gl acial acetic acid (30 nL) was added zinc dust (0.4 grams) After

.Stlrrlng at 2 ——tre—~f-c-te—res—eret—throutir—ree t e
and the filtrdte coR¥XdMPBEed in|vacuo. Th& residue vwhs HATulGse M)h ef hyl
acetate, 10 {ashed wih saturat pd aqueouy sodl um bi cpr bonat e and Dring.
The
55 jj: 0.01-10
-~
22 0.01-10
23 0.01-10
24 0.01-10
25 0.01-10
26 0.01-10
. 108 0.01-10
109 : 0.01-10
27 TN 0.01-10
. N
. Z c
O \
28 N 0.01-10




organi c | ayer was separated, dried over magnesi um sul fate and concentrated
in vacuo to give the title conpound (Yield 0.346 grans, 58% M+ 446). -
164- EXAMPLE 253 4-[ 3- BROVD 4- HYDROXY- 8- CHLORO- 5. 6-DIHYDRO-1 1 H

BENZQ 5, 6] CYCLOHEPTA[ 1, 2- b] PYRI DI N- 11- YLI DENE] - 1 - ( 3-

PYRI DI NYLACETYL) -PI PERIDINE [err] To a sol9%1ion of the title conmpound from
Exanpl e 252-(0.19 grans) and glacial acetic acid (4 nL) was added a 0.7 M

brom ne-acetic acid solution (0.7 nIABRE Po¢entiiuedunder N err]. After 10

m nut es, water was added and the resultl ng solid was flltered and vvashed

with wat er seyerat—trnes J.U arrorartred—to vetire—tTite b IIE;UlJTt M)U
grams, 71% Ml err PLEXAMPLE 255 F 50 (1
4-[ 8- CHLORO- 4{(NETENLTH O) - 5. 6- DENDRO. JLT IF
- 0470¥G43
56 | o 0.01-10
29 Y ° 0.01-10
-
IH
30 oY 0.01-10
31 OJ\Q ©2 0.01-10
OH - : '
NO,
NMe
110 “Xr 0.01-10
111 °J\© 0.01-10
' * NHSO,CF 5
32 o : N 0.01-10
33 T | 0.01-10
Ho” N"7oH :
H 3
112 o Mg O s 0.01-10
o]
34 0%y 0.01-10
| N |



BEqu5 6] CYCLOHEPTA[ 1, 2-b] PYRI DI N- 11- YLI DENE] - 1- (3- 15

PYRI DI NYLACETYL) -PIPERIDINE [err] A mxture of the title conpound from

Exanpl e 250 (0.26 grans), sodiumnethylthiolate (0.06 grans) and anhydrous

di et hyl formam de (10 nL) was stirred while being irradiated with a 200 W

lanmp for 1 hour. 20 After stirring an a% tlonal 12 hours at room

t enperature w t hout - 165- irradiatio t'he mi xture was concentrated in -

- vacuo, diluted wi th dichl oronet han& ﬁﬁ vvash&d Wllth 1 N aqueous sodi um
hydr oxi de and brine. The organic p ! ver anhydrous nmagnesi um

sul ffate and concentrated in vacuo to afford the title conmpound as a white

foam5 (0.3 ¢rans, err| 47/6). CE 256
15 G R0 4Lt ERAMB L, aleDioadt 1 | FPTICs0 (M) |

BENZQ[ 5, 6] CYCROHEPTA[ 1, 2- b] PYRI D N- 11- YLyl DENE - 1- ( 3-

57 - o° G‘:* | o01-10

35 °J\'/:L 0.01-10
. . | N0

O
0P '}'-’ucHa 10-100
CHjy .

113

' O
114 oJﬁ 10-100
. 5
o .
.36 OJ\CN[ : 10-100

o
37 D 10-100
| 2N
-0
Cl
38 o 10-100
—N
39 ofl\(ffq 10-100
10-100
. q /W
115 o

58 OJ\,O\% 10-100




10 PYRI DI NYLACETYL) - PIPERIDINE [err] (5.131) To the title conmpound from
Exanpl e 255 (0. 18 grans) dissolved in anhydrous tetrahydrofuran (10 nL) was
added 30% aqueous hydrogen peroxide (3.m.) and the resulting solution was
stirred for 12 hours at 15 -73[err]C. The sol ution was concentrated in
vacuo, diluted with dichloro- nethane, a®®lwashed with water. The organic
phase was dried over anhydrous magnesi um sulfate and concentrated in vacuo
to afford the title conpound after JABlEZatgantingedt e chr omat ography (silica
gel ) using 3% net hanol - di chl or onet hane (0.04 grans, 26% Mierr] 492). 20
-166- EXAMPLE[Z = nni 8=—C€ - f ) 13 YRI

et

8—CHORES 641D YERG% N I A W\ O WS
F DENE] | ' “FPT ICs0 (IM)

DI NYL) ETHYL] - 4
CH3
116 o 10-100
oH .
' CH3 .
117 ~ AO 10-100

118 o)\/"‘“z  10-100
59 OJ\ 10-100

CHy
119 , 04\(;[ OMe 10-100
" OMe"
OMe
Aap -
120 5 ,:lo_%s/, 10-100
L
121 | SJ\@ 0.01-10
o N
40 \ / 10-100
) . N..O . '
(o)
122 J\L’f 10-100

123 | o? N"‘? | 10-100




HEPTA[ 1, 2- b] PYRI DI N- 4- YL] THI O ACETATE [err] 5 A mixture of ‘the title ,
conpound from Exanple 250 (0.26 grans), sodium hydride (0.08 granms, 60%in
mneral oil), methyl thioglycolate (0.19 nL) and anhydrous
di et hyl formam de (15 nL) was stirred while being irradiated with a 200 W
| anmp for 16 hours. The m xture was diluted 10 w th nethanol, concentrated
in vacuo, diluted with dichl oromethane =€ fater, and washed with 1 N
aqueous sodi um hydroxi de and brine._ The organic phase was dried over
anhydrous magnesi um sul fate and c I cuo and the residue
purified by preparative plate chromatography (silica gel) using 3%

nmet hanol -di c mu.‘m} vm

VMH err] 534). gd4sg R | VT IL50 ARV

| 15%

4- [ 8- CHLORO 5 6- DI HYDRO- 4- ( PHENYLMVETHYLHI O) 11H -

124 °A\@°H3 © 10-100
t .
HO

125 o 10-100

Ny B
) NO, -
126 'oJ\,@ 1 oo01-10
= .
127 - 5 oH 0.01-10
OH
128 o 0.01-10

129 = ' 10-100
O N, NH - '
41 0@ 0.01-10

42 o ' 0.01-10

Br
43 &l\)@r 0.01-10
- 5.8) |
44 OJ\/Q ' 0.01-10




BENZ( 5, 6] CYCLOHEPTA[ 1. 2-b] PYRIDI N-11- YLI DENE] -1 -(3- PYRI DI NYLACETYL) - PI
PERI DINE [err] 5 A mxture of the title conpound from Exanpl e 250 (0. 25
grans), sodium hydride (0.11 grans, 60%in mneral oil), benzyl mercaptan -
(0.13 L) and anhydrous di nethyl formam de (15 nL) was stirred while being
irradiated with a 200 Wlanp for 10 days. Isolation and purification as in
10 Exanple 257 provided the title corrpé-’@ﬁd (0.02 grams, 8% MHerr] 552).

EXAMPLE 259 4-[8-CHLORO 5, 6- DI HYDRO- 4-] (2- METHYL- 2H TETRAZCL- 5-
YL) TH G - 11H BENZ(J 5, 6] CYCLOHEPTA 1- YLI DENE] - 1- 15

(3- PYRI DI NYLACETYL) - PI PERI DI NE [err] Me - 168- -

EXAMPLE R FPT ICs0 (UM)
45 0.01-10
° No%2 (5 14)

NHBOC
46 - o 0.01-10
' OH (5 12)
CHs
47 J\,@ | 0.01-10
Y (5.13) |
48 ' o)~(© 0.01-10
% (5.14)
OCHg
49 L,@l 0.01-10
: 0 (5.15)
84 o)\(O 0.01-10
SCOCH; (5.5)
83 _ 0)\(0 0.01-10
0SO,CHs (5.6)
L
N .
19 e (5.10) 0.01-10
- 0
85 J 0.01-10
o~
oo (5.16)




A mxture of the title conmpound from Exanple 250 (0.24 granms), 5-

mer capt o- 1-met hyl tetrazol e sodiumsalt (0.6 granms) and anhydrous

di met hyl formami de (10 nL) was stirred while being irradiated with a 200 W
| anp for 10 days. Isolatioh.and purification as in Exanple 257 provided 5
the title conpound (0.2 grans, 68% M er 544) . EXAMPLE 260

1, 1- DI METHYLETHYL [2-[[ 8- CHLORO- 6, 11- DI 11[1[1-

OXO 2- (3 PYRI DI NYL) ETHYL] 4- Pl PERI )

triethyl am ne 08 rrL) and anhy(rous dlrret hyI ficbr mam e (4 rrL) vvasstl Fred
at 25 [err] C fpr 48 ho ?' . Concentration in uo proL/l ded a residue which
was diluted wifh dichl met hane jand | 1 N pqueous sodi um
hydr oxi de. The] organi ¢ phase was {dri e ous| magne@OIniQul fatp and
concentrated ijp vacuo to provide t heOti t llle -
(5.92)
' NO2
220
o) -
o s 0.01-10
(5.93)
S
|
221 |
. © 0.01-10
(5.94)
222 OJ\/ | XN |
N 0.01-10
| (5.05)
A
227 S |
o . 0.01-10
(5 102)
. - 0.01-10
o (5.103) B
- 287 )\{@ 0.01-10
Oueo” YeF,




20 conpound (0.02 grams, 50% np 59.8-63.5 [err]C, MHerr] 605). - 169-
EXAMPLE 261 4- (4, 8-D CHLORO 5, 6- DI HYDRO- 11H BENZ( 5, 6] CYCLO

HEPTA[ 1, 2- b] PYRI DI N- 11- YLI DENE) - N- ( 3- PYRI DYL) - 1- Pl PERI DI NE- CARBOXAM DE C
[err] 5 A portion of the stock solution of 3-pyridylisocyanate (32 nl)
prepared as described in Preparative Exanple 33 was added to the 4, 8-

di chl oro product from Preparative Exanpl-208-(1.37 grans) and the m xture
was stirred at 25[err]C for 4 days. The m xture was evaporated to 10
dryness and the residue was taken UABLEd ctdntinpedt hane and washed with

sat ur at ed aqueous sodlun1b|carbonate and then mater The organi c sol ution

was dried overp—ee _ pri-eet—o—th-y —The
resi due vas pyrifi cEXS um_chr o ogr aphy_s| 1 i ERT ICso (uM)__
Z N
288 S | o.o1-1p
Q
289 0.01-10
o)
290 0.01-10
Oueo” “cr,
7 N
291 | S I | 0.01-10 |
o) 1
b .
202 l S 0.01-10 |
o ! .
L.
293 [ Q 0.01-10
. e
o
. =
294 Y 0.01-10
_ &
. H
_ NO,
295 N 0.01-10
o)
0




gel ) using 2% net hanol -di chl oronmet hane as eluent to give the title 15

conpound (Yield 1.25 granms, 70% M+ 465). -170- EXAMPLE 262

4-[4-[ (1H BENZOTRI AZOL- 1- YL) OXY] - 8- CHLORO- 5. 6- DIl HYDRO- 11

“H BENZ( 5, 6] CYCLOHEPTA[ 1, 2--b] PYRI DI N-1 1- YLI DENE] - N- ( 3-

PYRI DYL) - 1- PI PERI DI NECARBOXAM DE [ err] _5%% . H To a solution of the

title conpound from Exanple 261 (1.0 gra § i n dry dinethylfornmam de (60
QI AT sodi um hydri de (0.2

grans, 60%in mneral oil) and di ed—wetter—o. 5 nL). The sol ution was -
stirred at 25[err] C under nitrogen while being 10 irradiated with a 200
Watt |anp forf 20 houy ; ae readtion m xt 5 '

after two houfs, the organic phgse was
296 - 0.01-10
_ | o
_ 0.
N(CHz)»
297 : )\/Q/ 0.01-10
o)
298 ; )\(@ . 0.01-10
o |- == | _
° I\ /'f o |
.
299 | %(Q 0.01-10
oHa'c CHa
7 -
300 « I - 0.01-10
© HC ©CHs

The compounds listed in Table 8 refer to compounds of Formula

505.00:
- A
é (505.00)
| i |

5 o8



separated, dried over

flash col um chronmat ography (silica gel) using 3-5% net hanol -

di chl oronet hane afforded the title conpound (Yield 1.1 grans, 8796

171 -

4- [ 4- HYDROXY- 8- CHLORO- 5, 6- DI HYDRO- 11H- B

CYCLOHEPTA[ 1, 2- b] PYRI DI N- 11- YLI DENE] - N- [ 8*
5 To a solution of the title co form Exanpl e 262 (0. 86 grans)

acetic acid (20 nL) was aggggﬂgiﬁc

stirring at 25[err]C for 1.5 hours,

564) . -
[err]
and gl aci al

and the filtr
10 colum c

EXAMPLE 263

5, 6] -

dust (0.5 grans).
the mxture was filtered through celite

15

M+

After

te concentrated 1 n vacuo. The residu WwWas pUI’IT edFB¥.T
omat ography (siflica gel) using 5-109% net hanol -
EXAMPLE : A - B ICs0
(uM)
Br =~ Cl
74B \ N CHgs 0.01-10
o
Cl
74C = c CHs 10-100
"
N
8]
OCH3
74A \\, ca CHga 10-100
N
0 .
= (o]
130 L 7 CHs | 10-100
Me
.\ a \@1
131 ‘,{ >N | 10100
o]
= c
73 \,{ CHs 10-100
(o]
CHs .
132 a CHg3 10-100

o=2z_)

magnesi um sul fate and concentrated. Purification by

YRI DYL) - 1- Pl PERI DI NECARBOXAM DE

ash



di chl oronet hane saturated wi th ammoni um hydroxide to give the title-
conpound (Yield 0.47 grans, 69% M+448). EXAMPLE 264 15 :

4- [ 3- BROMOD- 4- HYDROXY- 8- CHLORO- 5. 6-DIHYDRO-1 1 H

BENZQ'5, 6] CYCLOHEPTA[ 1, 2- b] PYRI DI N- 11- YLI DENE] - N- (3- PYRIDYL) - 1

- PI PERI DI NECARBOXAM DE [err] -172- To a solution of the title conmpound
from Exanpl e 263 (0.34 grans) and gl aci al2Q&etic acid (10 nL) was added a
0.7 Mbrom ne-acetic acid solution (4 nL) at 25[err]C under Nerr]. After
10 m nutes, water was added and thWﬂ' i d was filtered and washed

with water several tinmes and 5 dried to give the title conpound (Yield

0.31 grans, 6 AP EE—266
4- (8- CHLORO- 5‘1; BENZJ 5, 6] CYCLOHEPTA[ 1, 2- b] PYRI DI N- 31- - FPT
YL) - 1- (3- PYRI I NYIgYGRTELE P! PERI DINE A B ICs0
(uM)
\‘ a )
133 r{ CHs 10-100
o
™
: c
134 . | 1 >100
N
N+
!
o cl
135 . (ma CHs | 0.01-10
N .
| Cl L Cl
62 L CHg 0.01-10
Hsc - Cl
64 " CHs 10-100

136 a CH3s 10-100

66 CHs 10-100

OCH

-

»

N
"

. CHj

137 ma CHs | 10-100

. AW




The title conmpound from Preparative Exanple 34C (2.0g, 6.4 mmole) was

di ssol ved i n anhydrous di nethylformam de (70 nL) and the sol ution was
cooled with an ice bath for 30 minutes. 4-Mthylnorpholine (3.3 g, 32

mol e), 1-(3-di net hyl am nopropyl)-3-ethyl carbodii m de 15 hydrochloride (1”8

g, 9.7 mmol e) and 1 -hydroxybenzotri azol 0.87g 6.4 nmole) were added to
the cold solution. 3-Pyridylacetic acid{(.88 g, 6.4 nmole) was added and
the cooling bath renoved. Stir th e_at tenperature for 18

hours. The reaction m xture was eSEQ%ﬁEEi%&QQM%¥$QLSS and the residue was

diluted with water (50 nL). The aqueous 20 m xture was extracted wi th ethyl
acet ate and t e conbl ned extfacts dried (MSOH4), ”lltered and ppfraFed
The resulting|residue was purifed by silica gel chronatography using
gradi ent of 9f% dEXAMPLEEt hdne/ 3% netAanol saturfated ® th afmdfise ta 93%

di chl or met hang/ 7% net hanol sdturated with ammoni a‘jas eluent t¢ dum tphe
title conpounp=EL=8kg=bil= = Gl 3 Gl ]

o c
63 H'@c\"" | cHs | 100
O
139 Hac"*(m"' CHs | 10-100
140 CHs | 10-100°
71A CHz - | 10-100
141 ) CHz | 10-100
. .

: NS Cl
143 \ @ - CHs 10-100

- OMe
P

71B L CHz | 10-100

N c
144 \ - CH3 10-100
.N‘\ a S |
144a ! _ 2N | 10-100

71C

CHs 10-100




EXAVPLE 267 E.  4-(8-CHLORO-1 1 H BENZQ 5, 6] CYCLOHEPTA[ 1, 2-

b] PYRI DI N- 11- YL) - N- (3- PYRI DI NYL) - 1- PI PERI DI NECARBOXAM DE [err] H 5

The title conpound from Preparative Exanple 34C was treated with.
3-pyridylisocyanate, simlar to the procedure in Exanple 261, to afford t he
title conpound (MH+ 431). EXAVPLE 268 10210-

4- (8- CHLORO 5H BENz( 5, 6] CYCLOHEPTA[ 1, 2- b] PYRI DI N- 11-

YL) - 1-[ 2- METHYL- 2- (3- PYRI DI NYL) - 1WRI DINE [err] The title

conpound from Preparative Exanple 34C was treated as described in Exanpl e
266, us'ng [\., 7 - H :nlfni-h]l 2 o J:ILrl |f\r-ntio actd 10 Anssrihnd :Ln Drgp&ratlve

Exanpl e 10B) nJ plmac; of 3- p;rryl d;fagé;l cvaC| dT {5 aFFord t he ti t FETcojrpound
(M+ 458). EXAMPLE A - .B ICs0
' ' (uM)
145 \ - >100
N
(Y | ¢
146 O @ _ fN"o 10-100
147 CHs >100
HiC /X cl “ N
301 \ N, N 0.01-10
./ -
180 </ |0.01-10
HC cl &
'303 \ e X 0.01-10
|
304 N 0.01-10
. Z "N | .
305 </ | 10-100
= Ci “ |N
230 \ " 0.01-10
N
o




-174- EXAMPLE 269 4- (8- CHLORO 5H BENZ( 5, 6] CYCLOHEPTA[ 1, 2- b] PYRI DI N- 11-
' The title conpound from
Preparative Exanpl e 34C above was treated as descibed in Exanpl e 266,

YL) - 1- (4- PYRI DI NYLACETYL) - PI PERI DI NE 5

4-pyridylacetic acid in place of 3-pyridylacetic acid,
EXAMPLE 270 10

conmpound (M+ 430).

to give-the title

-211
4- (8- CHLORO 9- ETHYL- 5H BENZQ 5, 6]CYCLCHEPTA—[1 2- bJPYRIDIN-11-YL)- 1

- (3- PYRI

DI NYLACETYL) - Pl PERI DI NE [

TR At

Exanpl e 2A was treated as desci bed™n

conmpound from Preparative
to give the title

conpound (M+ =488 _np = 105 67.2-69.8[errlQ =175 - EXANPIF 27
| | FPT
EXAMPLE B ICso
| (uM)
~ o @ |
307 L A J |o.01-10
N . ) '
”
235 <J [oo1-10
309 \ ) | 0.01-10
TR
- 7 N ’
310 \ L |0.01-10
N
F
= cl z ﬁ
311 \ @ J | 0.01-10
N Cl
323 - .
P <J |0.01-10
N
5.39 Nan cl 7 N
\ J [0.01-10
358 cl A N
N J |o001-10
N




4- (4. 8- Di CHLORO 5H BENZQ] 5, 6] CYCLOHEPTA[ 1, 2- B] PYRI DI N- :
11-YL)-1-(3- PYRI DI NYLACETYL) - PIPERIDINE [err] 5 The title conpound
from Preparative Exanple 36C was treated as desci bed in Exanple 266 to give
the title conmpound (np 100.1 - 103.4[err]C). EXAMPLE 274 4-(4.8-D CHLORO 1

1 H BENZJ 5, 6] CYCLOHEPTA[ 1, 2-b] PYRIDIN- 10
11-YL) - N- ( 3- PYRI DI NYL) - 1- PI PERI DI NECARBO@WE DE [err] H The title conpound
2.17mol ) was treated with a pyridine

from Preparative Exanple 36C (0. 75¢
sol ution of 3-pyridylisocyanate (fr
m xture was evapora

- EABEE &5 continsdE,

ted to 15 dryness and the residue dissolved in

anple 33). The reaction

di chl or omet hanfF. i OT Ut T o Was washeow At at ed _sodi up D Dbnat e
solution and byine, dried (Mg$J err]), d evaporated]to gfvel a
dark syrup. The syEXAMPRISEpurijfied by siAica gel c
gradi ent of 97P6 di chl or onet ha e/'3% met hanol sat ur at ni(ﬁM)o D3%
- 3s0 | -~ _. . o
Bro /= cl 1:1
\ 4 “ M ..
N ™ 0.01-10
HsC CHj3
361 .
B/ c . “ |N
" X .
N Hsc” “CHa 0.01-10
362 ~ 'Cl —d lN
P ™ 0.01-10
N Et
N
365. = z |
\ N A 0.01-10
N N
H
366 Z N
= |
N\ O N A 0.01-10
N N
H
367 ~
\ 4 \ 0.01-10
N h
H

Table 8 lists FPT ICso results for additional compounds.



-176- di chl or onet hane/ 7% met hanol
conpound was -obtained as a yellow solid (0.13g, 13%
4- (8- CHLORO 11 H BENZ( 5, 6] CYCLOHEPTA[ 1, 2-
11YLI DENE) - 1- ( 3- PYRI DI NYLACETYL) - PI
Preparative Exanple 37B was treated as d
title conpound (MH err]
4- (8CHLORO 11H BENZ(Q 5, 6] CYCLOHEPTA[ 1, 2
11YLI DENE) - N- ( 3- PYRI DI NYL) - 1- Pl PERI DI NE
title conpound from-Preparative Exarrpl e 37B above was treated as desci bed

I n Exanpl e 261

(5.104)

428) .

saturated with anmonia. The title

10 EXAMPLE®

- B} PEQ! DI \-

MDE [err] 15

PERI

b] PYRI DI N-
DINE [err] The title conpound from
1%’rl:néd I n Exanple 266 to give the

M+ 465) EXAMPLE 276 5

The

ﬁi’ﬁb&&

236 0.01-10 10-100
(5.111) | (5.113)
239 0.01-10 246 0.01-10
(5.114) l(5.115) [ (5.121)
247 0.01-10 248 0.01-10 |'24a 0.01-10
(5.122) ‘ (5.124) | (5.123)
249 0.01-10 250 0.01-10 [f256 0.01-10
(5:125) | (5.126) (5.132)
257 0.01-10 }258 10-100 }259 0.01-10
(5.133) (5.134) (5.135)
260 0.01-10 {266 0.01-10" {269 0.01-10
(5.136) - J1(5.138) (5.140)
276 - 0.01-10 [|279 0.01-10 280 10-100
5.145) (5.147) (5.148)
281 0.01-10 [282 0.01-10 [283 0.01-10
(5.149) - 11(5.150) (5.151) N
284 0.01-10 [ 285 0.01-10 {286 0.01-10
(5.152) (5.153) (5.154) '

The compounds listed in Table 10 refer to compounds of Formula
510.00:

\ 2

ct
(510.00)



-177- EXAMPLE 278 4- (8- CHLORO 11H BENZ(Q 5, 6] CYCLOHEPTA[ 1, 2- b] PYRI DI N-

11YLI DENE) - 1- [ 2- METHYL- 2- ( 3-.PYRI DI NYL) - 1- OXO- PROPYL] -- PIPERIDINE [err] 5
The title conmpound from Preparative Exanple 37B was treated as descibed in
Exanpl e 266 using [err]-dinmethyl-3-pyridylacetic acid (described in
Preparative Exanple 10B) in place of 3- p)ér1i4d_yl acetic acid, to give the
title conpound (Mt 456). 10 EXAMPLE 279

4- (8- CHLORO 5, 6- DI HYDRO- 5- OXO- 11H BENZ R YCLO .
HEPTA[ 1, 2- b] PYRI DI N- 11YLI DENE) - 1- ( 3- PY! CETYL) - PI PERI DI NE
EXAMPLE ' R FPT ICso (UM)
_— #
- )
149 10-100
N““CH,g
0% CH,4

A

o

i
0.01-10

N
75 E
O
0 (5.17)

| | |
76 | [D o © 0.01-10

4

150 . (S , 10-100

CHa
1 .

OJVN -
0 (5.18)
l .
77 [ & 0.01-10
o7 (5.19)
I
78 [;j 0.01-10
“
1 g <!
0 (5.20)
| :
79 ' [ 0.01-10

ot

(5.21)




[err] 15 The preparation of the starting materi al

‘described in The Journal
Piwi nski, J.J.;

Wwng, J. K ;

T.-M: Geen,

MJ.;

for this reaction was
of Organic Chem stry, 1990, 55, pp. 3341-3350 by
and Ganguly, A K The

procedure described in Exanple 266 was foll owed using 8-chl oro- -178-
6,1 1 -dihydro-1 1
pyridin-5-one to give the title conpound 218 443) .
4- (8- CHLORO 5, 6- DI HYDRO- 5- HYDROXY-1 1 H BENZO-

[ 5, 6] CYCLOHEPTA[ 1, 2- b] PYRI DI N- 11YL TR¥BYE 10~(cbnBiBe® NYL- ACETYL) - PlI PER DI NE
of Organic Chem stry,

[err] 10
3341- 3350 by
Ganguly, A K

- (4-pi peridinylidene)-5H benzo[ 5, 6] cycl ohepta[. 1, 2-b] -

descrl bed in The Jour nal

EXAMPLE 280 5

1990, 55, pp.

EXAMPLE FPT ICs0 (UM)
0.01-10 .
0.01-10
J\J::, 0.01-10
312 L),; 0.01-10
OJN -I
. H
313 0.01-10
]
N
O%-
H
314 0.01-10
AN
A
(o] !
H
234 . 0.01-10
“al\d
a |
(o]




The procedure described in Exanple 266 was foll owed using 8-chl oro-

6, 11- di hydr o- 5- hydr oxy- 11- (4- pi peri di nyl i dene) - 5H benzo[ 5, 6] cycl o- :
hepta[ 1, 2-b] pyridine to give the title conmpound (M+ 446). 15 EXAMPLE 281
4- (8- CHLORO- 5. 6- DI HYDRO-5-OXO-1 1 H BENZ( 5, 6] - CYCLOHEPTA[ 1, 2-b] PYRIDI N1
1 YLI DEN E)-1-(4-PYRI DI NYLACETYL)- PIPERI DI NE [-err] -179- The procedure
of -Exanpl e 279 was followed wth the exgg t|on that 4-pyridyl acetic acid
was used in place of 3- pyrldylacetlc aci’d to give the title conpound

(5 CHLOROb 6 TABLE 10, coifilledt *°
4- (8- CHLORO- 5, 6- DI HYDRO- 5- HYDROX -

[ 5, 6] CYCLOHERPTA[ 1, 2-b] PYRIDI N- 11YLI DENE) - 1- (4- PYRI DI NYL-
EXAMPLE R FPT ICsp (uM)

316 . 0.01-10

(@)
HsC CHs,
. ]
317 ( - 10-100
0 NYOE!
o]
318 0.01-10
oé*rl(\Ph
H

' |
182 [b 0.01-10

183 E : 0.01-10
Z N _ -

321 0.01-10




ACETYL) - PI PERIDI NE [err] 10 The procedure of Exanple 280 was
followed with the exception that 4-pyridylacetic acid was used in place of
3-pyridylacetic acid to give the title conpound (M#+ 446). EXAMPLE 283 15
4- (8- CHLORO- 5. 6- DI HYDRO- 6- OXO- 1 ‘1 H BENZ(Q 5, 6] -

CYCLOHEPTA[ 1, 2- b] PYRI DI N- 11YLI DENE) - 1- ( 3-2RYRI DI NYLACETYL) - Pl PERI DI NE [err]
The preparatlon of the starting material for this reaction was 20 descri bed

in The Jburnal of Organic Chem str - i 3341- 3350 - 180- by
Piwi nski, J.J.; Whng, J.K ; Chan, T.- een, .; and Ganguly, A K The
procedure desGkl i 266 was faollowed using 8-chlora. 6 1 1

ribed in Exanple .
-di hydro- 11- (4- pi pEXAMPLE] deng) - 5H benzo[ 5R6] cycl ohept a

1FPT ICs0 (UM)

368

>100

EXAMPLE

187 187

(6.7) (6.8) .

189 0.01-10 §190 0.01-10 f191 0.01-10
(5.62) (5.63) (5.64)

192 0.01-10 194 0.01-10 195 ‘{o.01-10
(5.65) (5.67) (5.68)

196 0.01-10 [197 0.01-10 {198 0.01-10
(5.69) (5.70) (5.71)

199 10-100 [[199 10-100 {200 0.01-10
(5.72A) | (5.72B) (5.73)

201 0.01-10 [202 10-100 {203 10-100
(5.74) . (5.75) (5.76)

205 0.01-10 J206 0.01-10 {207 10-100
(5.78) (5.79) (5.80)

208 0.01-10 [ 209 0.01-10 {210 0.01-10
(5.81) (5.82) (5.83)

1211 0.01-10 {212 0.01-10 J‘ms 10-100
(5.84) (5.85) (5.86)

214 >100 |215 10-100 [216 10-100
(5.87) (5.88) (5.89)




b] pyridin-6-one.to give the title conpound (M- 444).

4- (8- CHLORO- 5. 6- DI HYDRO- 6- HYDROXY-1 1 H BENZO-

[ 5, 6] CYCLOHEPTA[ 1, 2- b] PYRI DI N- 11YLI DENE) - 1- ( 3- PYRI DI NYL- ACETYL) - Pl PERI DI NE
[err] The.preparation of the starting materi al

descri bed in The Jour nal

Pi wi nski ,

-J.J.;

Wwng, J. K ;

Chan,

of Organic Chem stry,
T.-M ;- 238&en,

MJ.;

5 EXAMPLE 284

for this reaction was
1990, 55, pp. 3341-3350 by
and Ganguly, A K. The

procedure described in Exanple 266 above was foll owed using 8- 15

chl oro-6,11-di hydro- 6- hydroxy-1 1- (TABlikpddi-didntinuddne) - 5H benzo[ 5, 6] -
cycl ohepta[ 1, 2- b] pyr| di ne to g| ve the t|tIe corrpound (M—|+ 446) .

'EXAMPLE |

EXAMPLE 285 4-

(6.17)

356 0.01-10 {264 >100 {262 0.01-10

| (6.15) __le.13)
263 0.01-10 253 . 10.01-10 1350 0.01-10
(6.14) (5.129) -
252 0.01-10 182 0.01-10 }268 0.01-10
1 (5.128) (6.4) (5.139)
277 0.01-10 --en —e- e e
(6.20) .

_ The compounds listed in Table 12 refer to compounds of Formula

525.00:

- 181 -

FPT ICso|
M)

(5.143) |

A
1
N
[ j (525.00)
N

B

O




CYCLOHEPTA[ 1, 2- b] PYRI DI N-11YLI DENE) - 1- (4- PYRI DI NYLACETYL) - PI PERI DI NE
[err] 5 The procedure of Exanple 283 was followed wth the exception that
4-pyridyl acetic acid was used in place of 3-pyridylacetic acid to give the
title conpound (Mt 444). 10 - EXAMPLE 286

4- (8- CHLORO- 5. 6- DI HYDRO- 6- HYDROXY-1 1 H (@

[ 5, 6] CYCLOHEPTA[ 1, 2- b] PYRI DI N- 11YLI DENE)€1¥ (4- PYRI DI NYL- ACETYL) - PI PERI DI NE

[err] 15 _The procedure of Exaugtgéigglévas followed wWith the
exception that 4-pyridylacetic acid n place.of 3-pyridylacetic

acid to give the title conpound (MH 446). - 182- '
' FPT
EXAMPLE A B ICs0
(uM)
. ' , I
184 (5.60) X 0.01-
10
185 (5.61) 0.01-
10
223 (5.96) OO ' 0.01-
10
' 0.01-
S (o] z )
223 (5.97 e \/Q 10
©97) PX s |
' = cl ”
224 (6.10 o ﬂ 0.01-
(6.10) ¢ O X o
' H
& cl z
224 (6.11) 9@ —~ e | 0.01-
N | 10
: : H
Ci ‘ T
-—
225 (5.98) . OO N)LCHs 0.01-
N - ] 10




EXAMPLES 287, 289 AND 290 By essentially the same procedure as in Exanple -
1, but -using either
(R-(+)-[err]-nmethoxy-[err]-(trifluromethyl)-phenylacetic acid (Exanple
290), (S)-(-)-[err]-nmethoxy-a-(trifluromethyl)-phenylacetic acid (Exanple 5
287), or [err]-dinethyl phenylacetic acid (Exanple 289), the conpounds of
Exanpl e 290, 287 and 289 were obtained. © Structures for these conpounds
are in Table 7. Data for these conpounds are: conpound of Exanple 290,
white solid MH+ 527; conpound of E&Eﬁ%&élasxﬁﬂﬂﬂﬂﬁé solid M#+ 527; and
conmpound of Exanple 289, mhlte solid Mt 457 10 EXAMPLES 291, 292, 294, 313
AND 314 By esqeT ' [ EXanpl € 183, ang #ﬁ@n‘

- and either 4-(8; rdq-5, 6-
di hydr o- 11F+b=anXANﬂﬂqgclohepta[l 2Ab] pyridin-f1 -ylid@ne)pipeqi or 15
8-chl oro-6, 114di hydro- 11- .vo[5,6]cycloheptm !
b] pyri di ne (priadust—at_—bxdopla 222A1 tbo-coppounde—ntaleginisle Sipme 92,
294, 313 and 314 were obt gi - for the co ound<

Exanpl es 291, ]29 94 font lle
conpounds of Exaé%?igggiS Taie/@ 6)16(:

226 (5.100) /On(l cHy | 0.01-
AN 10

(o]
226 (5.101) /ONJL cHy | 0.01-
10

B cl ]
- 351 \ : S 0.01-
N H 10
354 S | oot
1 10

The compounds listed in Table 13 refer to compounds of Formula
515.00:

' ) 515.00
5 | R (51500



20 are: the conmpound of Exanple 291 was a yellow solid (M# 431), the

conpound of Exanple 292 was an off white solid (M+ 431),

the conpound of

Exanpl e 294 was an off white solid (M+ 431), the conpound of Exanple 313
was a white solid (M# 433),. and the conpound of Exarrpl e 314 was a white

solid (M# 433). 25 EXAMPLE 301
1-1- (4- PYRI DI NYLACETYL) - 4- [ 3- METHYL- 8- CHL 5. 6-

DI HYDRO- 11H BENZQ[ 5, 6] CYCLOHEPTA[ 1, 2- b] PYRI'DI N- 11- YLI DENE] - Pl PERI DI NE )
30 B 0,

Lot iy 4 (aycﬁficﬁfé@?ﬁé%‘%é%‘%éégﬁeﬁ 335 Ui efnde wedold delly depBpindy0 Ot

benzo[ 5, 6] cycl depiviged a_né] mt;siered(mmﬂlm%gumg m%dﬁ)(afr@%f@&) - 183-

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
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
10 compounds are non-toxic when administered within this dosage range.

The following are examples of pharmace'uiical dosage forms which
contain a compound of the invention. The scope of the invention in its
pharmaceutical composition aspect is not to be limited by the examples

15 provided.
m i
EXAMPLE A
Iablets
No. Ingredients - _mg/itablet m%ablet
1. Active compound 100 500
2. Lactose USP | 122 113
3. Corn Starch, Food Grade, 30 40
as a 10% paste in
Purified Water
4. Corn Starch, Food Grade 45 40
5. Magnesium Stearate 3 7
Total 300 . 700
Method of Manutfacture
20 - Mix Item Nos. 1 and 2 in a suitable mixer for 10~15 minutes.

Granulate the mixture with ltem No. 3. Mill the damp granules through a
coarse screen (e.g., 1/4", 0.63 cm) if necessary. Dry the damp granules.
Screen the dried granules if necessary and mix with item No. 4 and mix
for 10-15 minutes. Add ltem No. 5§ and mix for 1-3 minutes. Compress
25 the mixture to appropriate size and weigh on a suitable tablet machine.



I nstead of 4-(3,8-dichloro-5, 6-di hydro-11-(4-pi peridylidene)-11H

benzo[ 5, 6] cycl ohepta[ 1, 2- b] pyri di ne, the title conpound was obtai ned as an
off-white solid M+ 444 5 EXAMPLE 303

1- 1- ( 3- PYRI DI NYLACETYL) - 4- [ 3- METHYL- 8- CHLORO- 5, 6-

DI HYDRO- 11H BENZQ 5, 6] CYCLOHEPTA[ 1, 2- b] PYRI DI N- 11- YLI DENE] - PI PERI DI NE
[err] 10 By essentially the sane |?|3§Cedure as set forth in Exanple
180, but using 4-(8-chl oro-3-nethyl- i hydro-11- (4-piperidylidene)-11H
benzo[ 5, 6] cycl ohept a[ 1, 2- b] pyri di ne (Eﬁﬁﬂﬂlﬁyﬂr ative Exanpl e 3E) instead

of 4-(3,8-dichloro-5, 6- di hydro-1 1 MW’QW i dene) - 11H
benzo[ 5, 6] cycl ohept a[ 1, 2- b] pyri di ne,. an -pyridylacetic acid instead of 4-
15 pyridyl acetd cid the title conpound vag s—whito—soli d Mt
444. EXAVPLE I®No.By ¢ssdnbradibmt t he sanme pr oce%}eapsul'en 5 ygule Ysing
the title 20 ) ; = bt 1 C
acid the conpddad of |Exoftetive cemppouakdntified dn ¥90 e 8 _ainefl, M
428. 2. Lactose USP__ 106 123

3. Corn Starch, Food Grade 40 70

4. Magnesium Stearate NF -4 - 4

Total 253 700

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

10 While the preéent invention has been described in conjunction with
the specific embodiments set forth above, many alternatives, modifications
and variations thereof will be apparent to those of ordinary skill in the art.
All such alternatives, modifications and variations are intended to fall
within the spirit and scope of the present invention.

15



EXAMPLE 309 1-

[err] -184-

1 -(4-PYR DI NYLACETYL) - 4-[ 2- METHYL- 8- CHLORO-5,6- 25
- PI PERI DI NE

Dl HYDRO- 11H- BENZ( 5, 6] CYCLOHEPTA[ 1, 2- b] PYRI DI N- 11- YLI

By essentially the sane procedure as set 7hi3Shdat Hay Bgop

180, but using 4-(8-chloro-2-nethyl -5, 6-di'hydro-11-(4-pip
ohept a[ 1, 2- b] pyri di ne (fropgpreparati ve Exaf ' '
of 4-(3,8-dichloro-5, 6-di hydro-11-(4-pi peridylidene)-11H '

Eﬂﬁglﬁ5%ﬂ§ﬂﬂﬂ?lﬁ&gine’ and 3-pyridylacetic acid instead of 4-
acid, the title conpound was obtained as white solid M+ 444,
EXAMPLE 311 10 1- 1- (4- PYRI DI NYLACETYL)-4-[8,9 _
DI CHLORO 5, 6- DI HYDRQ 11HA rB&ikod for GihidiGhgihe abhorabgoviRhdféells- YLI DENE] -

benzo[ 5, 6] cycl

benzo[ 5, 6] cycl
pyri dyl acetic

Pl PERI DI NE
K

10

15

20

25

comprising administering an effective amount of a compound of Formula
1.0: '

RS\/ X\a/ﬂ7 . (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-, -CH3 or
-(CH2),CO2H wherein n is 1 to 3, and the remaining a, b, ¢ and d groups
represent CR' or CR?; or o

each of g, b, ¢, and d are independently selected from CR? or CR2;

each R' and each R? is independently selected from H, halo, -CFs,
-OR19, -.COR?19, -SR10, -S(O)R11 (wherein tis 0, 1 or 2), -N(R19)z, -NO2,
-OC(O)R19, -CO2R19, -OCO2R11, -CN, .-NR10COORT11, -SR11C(O)OR11,
-SR1IN(R75), (wherein each R75 is independently selected from H and
-C(O)OR11), benzotriazol-1-yloxy, tetrazol-5-ylthio, or substituted tetrazol-
5-ylthio, alkynyl, alkenyl or alkyl, said alky! or alkenyl group optionally
being substituted with halo, -OR19 or -CO2R19;

R3 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-Cy7 fused ring to the
benzene ring;

R5, R6, R7 and R8 each independently represents H, -CFs, -COR19,
alkyl or aryl, said alkyl or aryl optionally being substituted with -OR10,
-SR19, -S(O}R11, -NR1OCOOR11, -N(R19),, -NO,, -COR19, -OCOR?10,
-OCO2R11, -CO2R10, OPO3R19 or one of RS, R6, R7 and R8 can be taken

ced
1 H
a

REPLACED

| HRN N B O | THES SHET HAS ey
* ¢ - L M. s * : _ :



Im—

, /
[err] By essentially the same procedure as set forth i n Exanple_1 0 {aced
usi ng 4-(8,9-di chl oro-5, 6-di hydro-11- (4- pi peridyl i dene) - 11Hi-Shesh \ \\“‘,

cycl oheptal 1, 2-b] pyridine (from Preparative Exanple 1 H) in
(3,8-dichloro-5, 6-di hydro-11- (4- pi peri dyl i dene)- 11 H benzq

hepta[ 1, 2-b] pyridine, and 3-pyridylacetic acid instead of -pyridyl acetic
acid, the title conpound was obtained as-@B8te solid M+ 464. 20

EXAMPLE 312 By essentially the sane procedure as in Exanple 182, with the
exception that is-cambinatién withdR#f ds defified belnvpm retnnaybm HBHa)r wherein'r

i per s ﬁlyf)yc'fs"‘?e'%ﬂ%‘ﬂ*’é&‘ Eéf#&i g Mf TR L AR
conpound of Exa@fyh&r eemmem OHQZ)IS The
structure for tédhbinadRGtHAS8ItS r@bl‘égéni goT@-b_gg_ 10. - 185 EXAWMPLE 350
5 ~ R10 represents H, alkyl, aryl, or aralkyl; |
R11 represents alkyi or aryl;
X represents N, CH or C, which C may contain an dptional double
bond, represented by the dotted line, to carbon atom 11;
 the dotted line between carbon atoms 5 and 6 represents an
10  optional double bond, such that when a double bond is present, A and B
independently represent -R19, halo, -OR1, -OCO2R! or -OC(O)R19, and
when no double bond is present between carbon atoms 5 and 6, A and B
each independently represent Hp, -(OR11)2; H and halo, dihalo, alkyl and
H, (akkyl)2, -H and -OC(O)R19, H and -OR19, =0, aryl and H, =NOR10 or
15 -O-(CH2)p-O- whereinpis 2, 3 or 4;
R represents R40, R42, R44, or R54, as defined below;
R40 represents H, aryl, alkyl, cycloalkyl alkenyl, alkynyl or -D
wherein -D represents

20 wherein R3 and R4 are as previously defined and Wis O, S or NR10 -
wherein R10 is as defined above; said R40 cycloalkyl, alkenyl and alkyny!
groups being optionally substituted with from 1-3 groups selected from
halo, -CON(R19),, aryl, -CO2R19, -OR12, -SR12, -N(R10),,
-N{R19)CO2R11, -COR12, -NO3 or D, wherein -D, R10and R11 are as

25 defined above and R12 represents R19, -(CH2)mOR10 or -(CH2)qCO2R10
wherein R10 is as previously defined, m is 1 to 4 and q is O to 4; said
alkenyl and alkynyl R40 groups not containing -OH, -SH or

. -N(R19), on a carbon containing a double or triple bond respectively; or
R40 represents pheny! substituted with a group selected from
30 -SO2NH3, -NHSO2CH3, -SO2NHCH3, -SO2CHag, -SOCH;;. -SCH3, or

"* ¢ L M S %




8- CHLORO- 11H-BE
YLI| DENE) - 4- ( 3-
Exanmpl e 75, O.
H benzo[ 5, 6] cy! G0 [ pyrl di ne (Preparative Exanple 38) for

8-chl oro-11-(1-pi perazinyl)-6,1 1-di hydr% gH—benzo[S 6] -

cycl ohepta[ 1, 2-b] pyridine and 0.1765g (I 38\l es) of 3-pyridylacetic acid

Exanpi 6”75, ondIB02Gs: PREISrAdY cSRitEiotRd (TRl Meaparenrgalion ohY.

EXAMPLE 351 1-p Berﬁ;ﬁk(ﬂv@ OrCHLORO 6, 11- DI HYDRO- 5H BENZ( 5, 6] CYCLO-

HEPTA[ 1, 2- b] PYRI DI i ﬁgﬁegégfsﬁ %gg%%mg@m rPER?%I E\IE_[err]' 15 . -

A H, 2l CYCLOHEPTA[ 1, 2- b] PYRI DI N- 11-
€p4z .-.';..-= Pl PERAZI NE [err] 5 . By substituting in

of 8-chloro-1 1- (1 -piperazinyl)-11

186- By substitutin

q ?

e \Gu,fcna heNhe4)

wherein R20, R21 and R46 are each independently selected from the
group consisting of:
16 (1) H;
(2) -(CH2)gSC(O)CH3 wherein qis 1 to 3;
(3)  -(CH2)qOSO2CH3 wherein q is 1 to 3;
(4) -OH; o |
(5)  -CS(CH2)w(substituted phenyl) wherein w is 1 to 3 and the
20 substitutents on said substituted phenyl group are the same substitutents
as described below for said substituted phenyt;
(6)  -NHg; |
(7) -NHCBZ;

A

1\")

ﬁw—a SHEET HAS BEEN }




pi perazinyl)-6, 11-di hydr o- 5H benzo[ 5, 6] cycl ohept a[ 1, 2- b] pyri di ne (0. 32g
0.81 mmmol es) (Preparative Exanple 40) for 8-chloro-11-(1 -pi %lufm nReplaced

6, 11- di hydr o- 5H benzo[ 5, 6] cycl ohept a[ 1, 2- b] pyri di ne and 3- pyr
acid (0.1 17g, 0.86mmoles) for 4-pyridylacetic acid and usin
described in Exanple 50, one obtains thqzﬁgtle conpound (0.3
MH err] 511). EXAMPLES 352-353 10 essentially the sane procedures -

e 3 one’ o U R hGR el A B MR L

conpound of BE&ocpiboniomss oaRHQIrEprtsppMIsjl sabstituted withi 166°8 alyb s - Spec
MH err] 555. T, gnpound of Exanple 353 is a mhlte anor phous solid, yield
599% Mass Spe Ee?r] 539. -187 -
(9)  alkyl
5 (10)  -(CH2)xphenyl wherein k is 1 to 6;
(11)  phenyl;

(12)  substituted phenyl wherein the substituents are selected from
the group consisting of: halo, NOg, -OH, -OCHg, -NHz, -NHR22, -N(R22),,
alkyl, -O(CHg)tphenyl (wherein t is from 1 to 3), and -O(CHg)tsubstituted

10  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

15 atoms; :

(16)  cycloalky! having from 5§ to 7 carbon atoms;

(17)  heteroaryl;

(18)  hydroxyalkyl;

(19)  substituted pyridyl or substituted pyridyl N-oxide wherein the

20 substituents are selected from 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;

(20) (21) (22

)
|l'| SH
ot
A,
. "\ . 0 .

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

“wherein RS0 represents H, alkyl, alkylcarbonyl, _alkyloxyéarbonyl,
30 haloalkyl, or -C(O)NH(R19) wherein R10is H or alkyi;
(25) -NHC(O)CH2CgHs or -NHC(O)CHz-substituted-CgHs;

R A KRN i SHEET AAS BEEN

~ REPLACED




EXAMPLE 354 4-(3- BROVO 8- CHLORO- 6, 11- DI HYDROSH—BENZQ"\ 6]-CYCLO-

HEPTA[ 1, 2-b] PYRIDIN-1 1-YL)-N-(3-PYRI DI NYL) - 1- Pl PERAZI
5 The title conpound from Preparative Exanple 40 (0. 37g,
reacted with 3-ethoxycarbonyl am nopyridine (Preparative

(0.123g, 0,94mol es) under essentially thgqsame condltlo

Wm i%%naLe%r "]

MH err] 512).

Exanpl e 183, to gi ve the title conmpound 10 (0.3164g, 66%

EXAMPLE 355 1- (4. DI HYDRO- 5H BENZJ 5, 6] CYCLOHEPTA-
) 4- (3-: L\ébcéL |

[1,2-b]PYRIDIN- 115

10

15

20

CETYI(% Pl PERAZI NE [err] 15

88&

(30) -OC(O)-heteroaryI for example

(31) -O-alkkyl (e.g., -OCHg); and
(32) -CFs;or
R20 and R21 taken together form a =0 group and the remalmng
R46 is as defined above; or
Two of R20, R21, and R46 taken together form piperidine Ring V |

( v e

wherein R50 is as defined above;
with the proviso that R46, R20, and R21 are selected such that the
carbon atom to which they are bound does not contain more than one
heteroatom;
R44 represents

b S

| R4S
wherein R25 represents heteroary! or aryl; and R48 represents H or alkyl;
R54 represents an N-oxide heterocyclic group of the formula (i), (i),
(iii) or (iv):
R>6 "RS8 O R56 (N) ' Rss o

r\'\NO }j _t \J s
PR 2 AR A
R R* R R6°

() (i) - (i) (iv)

THZS SHEET HAS BEEN

T .



-188- By substituting in Exanple 75, 4, 8-chloro- , 11-

di hydr o- 5H benzo[ 5, 6] cycl ohept a[ 1, 2- b] pyrl di ne (01‘113sQShee9 Im P
(Preparative Exanple 41) for 8-chloro-1 1-(1-piper _ |hydro-
5H-benzo[ 5, 6] cycl ohept a[ 1, 2--b] pyri di ne and 3- pyri d 'nil go 11819, 5
0.86mml es) for 4-pyridylacetic acid and using the ' ed in
Exanpl e 50 ,one obtains the title conpoun@d2e. 357g, 88% MH err] 467).
EXAMPLE 356 4-[ 3- BROMO 4. 8- DI CHLORO 5. 6- Dl HYDRO-11H BENZ( 5, 6] - 10

CYCLOHEPTA[ 1, 2-whéréitt BI58: R58, and ROELF the éa(lnB\dRIdﬁlléﬂeﬁCEiﬁdleechFis PERI DI NE

[g?;LL)HZ\B‘;?fé‘@?sﬁéﬁ%ﬁ&ﬁéﬁsﬁ?@ﬁ?ﬁﬁ% 35868{“"‘“ @O °46h§?-6?5

ami nopr opyl ) - 3-$(R)e lhfmﬁlmﬁéﬁa 1%y @)otHRS .hyI -
oSL ] C o§04g' ou“’"d aryieke '@E‘*‘Wéﬁéﬂ'p"rao'%ﬁ resﬁﬁ’%"ﬁi‘ﬁ. Chwas
diluted wit® di'Wi] o e %Nila d\mh*cmalhealqil@awe substituted with

OR' or SR11 or
R54 represents an N-oxide heterocyclic gro_up of the formula (ia),
(iia), (iiia) or (iva):

Y S _../"j - _@E
(J TS TS « TS
(ia) (iia) (iia) (iva)
10 wherein Y represents N+-O- and E represents N; or
R54 represents an alky! group substituted with one of said N-oxide
heterocyclic groups (i), (ii), (iii), (iv), (ia), (iia), (iiia) or (iva);
Z represents O or S such that R can be taken in combination with
RS, RS, R7 or R8 as defined above, or R represents R40, R42, R44 or R54,
15 : ' .
2. The method of Claim 1 whereina is N and b, ¢, and d are
carbon; R 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; R3 and R4 are the same
20 or different and each is independently selected from H or halo, and R3 is
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 Ha, (-H
25 and-OH) or =0; R5, RS, R7, and R8 are H; Z is O; and R represents R42
and the R46 is selected from phenyl substituted phenyl heteroaryl or
piperidine Ring V.

_ . 8. The method of Claim 2 wherein R20 and R21 are each
30 independently selected from H and alkyl; R8 is Cl; R4 is H; R? and R2 are
individually selected from H, benzotriazol-1-yloxy, C4 to C4 alkyl or halo;
and R46 represents 3-pyridyl, 3-pyridyl N-oxide, 4-pyridyl, 4-pyridyl N-
oxide, 3-N-methylpiperidinyl, 4-N-methylpiperidinyl, 3-N-acetylpiperidinyl

T T
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purified by flas tography (silica gel) using 2-5%

met hanol - di chl or ted wi th anmoni um hydroxide to afford the
title conpound (0.06 granms, 7% MJerr] 54 2
4- (8- CHLORO 3- NITR056DIHYDR011(4- -243-
Pl PERI DYLI DENE) - 11H BENZQ_5, 6] CYCLC]—IEPTA[ 1, 2-b] PYRI DI ﬁz [err 5

Hydrol yze the title denpolkite BethedehElaim, 3 wheain koth 729 and &' aradl.)orhy

ggz lsgljvgggd: 2 %th Hmlarfdzﬁ%h?eaﬁa;bé deRﬂ ighd R ai@ﬁﬁcﬁmghaw ggelebt‘éu frEﬁrilt-Iur .
was extracted V\nq(rh%\l\@'yéﬁé HF%V‘PE@"W'VM Wﬁ%’ggﬁ’% %9@ rTg'nem um
sul fate. Filtr atpyoidybNeoxide.cépyridyl, dﬁpyridysMedndehe-Nrmemylpipendmgbond-Nﬂ
99%yield asga spbinYipipbHdinye-

sodi um hydroxi d brine. The organic phase was dried over 20 anhydrous
magnesi um sul faﬁiﬁm ed in vacuo. to provide a residue which was

-189 - EXAMPLE 358 A

5.  The method of Claim 1 wherein ais N and b, ¢, and d are
carbon; R and R2 are the same or different and each is independently
selected from H, halo, -CFg3, lower alkyl, or benzotriazol-i-yloxy, andRlis

10  atthe C-4 position and R2 is at the C-3 position; R3 and R4 are the same
or different and each is independently selected from H or halo, and R3 is
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

15 carbon atoms 5 and 6 is absent, A and B independently represent Ha, (-H
and -OH) or =O; RS, R6, R7, and R8 are H; Z is O; and R represents R44
and the R25 represents pyridyl or phenyl. |

6.  The method of Claim 5 wherein R25 represents 3-pyridyl or
20 phenyl; R3is Cl; R4 is H; R48 represents are H or methyl; and R1 and R2
are individually selected from H, benzotriazol-1-yloxy, C1 to C4 alkyl or
halo.

7.~ The method of Claim 6 wherein R1 and R2 are individually
25 selected from H, Br, Cl, methyl or benzotriazol-1-yloxy.

8.  The method of Claim 1 wherein the the cells inhibited are
tumor cells expressing an activated ras oncogene.

30 8.  The method of Claim 8 wherein the cells inhibited are
pandreatic tumor celis, 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. '
35
10. The method of Claim 1 wherein the inhibition of the
abnormal growth of cells occurs by the anh:bmon of ras faresyl protein
transferase.

Rﬂ*’LA Cu

——
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B.  1-1 -(4-PYRibIshi¢titdsB lackd [ 3- BROVO- 8- CHLORO-5.6- DI HYDRO-1 1

H BENzZ( 5, 6] CYCLCt | DIN-11- YLIDENE] - PIPERIDI NE [err] 15

By essentially H?H e as set forth in Exanple 180, but using

4- (8-chl oro-3-ni tt0%5,6-di nydro-11-(4-pi peridylidene)-1 1 H

benzo[ 5, 6] cycl ohepta 1, 2-b] pyri di ne inst gg _of 4-(3,8-dichloro-5, 6-

di hydro-1 1-(4-piperidylidene)-11H benzo? , 6] cycl ohept a[ 1, 2-b] pyri di ne, the

title conpound was taiged. an qQf .- whit e, sol.i o Siae

112.2[err] C, M 47??- ?ﬁﬁﬁ&hﬂgéﬁé‘i‘%1 WT'ﬁ’%ﬂi’ﬂ?%%‘E’ #ii‘agg%@'g‘?’

| nhi bition of ¢ellsrwbgteimtha Bas proteis is:activated disgeresultl ofconaogenier ot ei n

t ransf er ase. -%ﬁ&tf&fﬁ%tﬂ%ﬂﬁhﬁ f@ﬁ%gﬁ@(FPT) and geranyl ger anyl
erase we | y

protein 5 trans re par purified fromrat brain by
anmoni um _ .
5 12. The method of Claim 1 wherein the compound is selected

from the compounds of Examples: 1, 2, 3, 4, 5, 6, 19, 42, 43, 44, 45, 46,
47, 48, 49, 75, 76, 78, 82, 83, 84, 85, 89, 121, 180, 182, 183, 184, 187
structure 6.7, 187 structure 6.8, 192, 196, 197, 198, 200, 201, 206, 222,
223, 224, 225, 226, 227, 233, 234, 236, 239, 246, 247, 248, 249, 250,_

10 251, 261, 262, 266, 267, 269, 273, 276, 283, 285, 286, 287, 288, 289,
291, 202, 293, 299, 300, 301, 303, 307, 309, 311, 312, 313, 314, 316,
350, 351, 352, 354 or 356. :

13. A corﬁpound selected from a compound of the formula: -

- 15
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-_
sul fate fractionation foll owed by Q Sepharose (Pharmacia, Inc.) anion

exchange chromat ography essentially as descri bed by YokotheattHadBeenReplaced--
(Yokoyama, K., et al., (1991), A protein geranylgeranylt ra '
bovine brain: Inplications for protein prenylation speci f| mm;
10 Acad. Sci USA 88: 5302-5306, the di sghgsure of which is™l
herein by reference thereto). Human farnesyl protein transferase was al so -
expressed in E. coli, using cDNA cl ones encoding both the [err] and [err]
. subunits. The nethods & B simlar to those pu.Lshed Boer, C et
al ., (1993), Charggaterizys=aR’of re i nant hgman 15 akhesyl ﬁmtEI n
t ransf er ase: Clonlh%t; W Nar nesyl di phbiqp £ 8hi 61\NLat
functional honol ogy, I -protein te; d , ?ﬁem’ stry
32:5167-5176). R4 - T g4 ansf RPaSE W ' )‘pu-rﬁﬁ ed
fromthe sol uble pr I*eanfr Utse
tricyclic farnesyl protein kransferase |nh|b|tors discldéed 20 herein -
i nhi bi ted both humanggpd ¢ at Rie simlar of
val [err]-Ha- Ras prot g:> /Mﬁgr e@%@ substr afﬁ? ﬁa@nz@r‘r@)
differing in their cBrbofg ,eq'm sequence. orh\w“yf‘n ted in
cystei ne-val i ne-leuci ne-seff ne (Ras-CVLS) the other in
cystei n-valine-1|euci ne-| eugy ne gg48as- CVLL) . Ras- CVLS i sj\sutﬁlﬁr ate for
Z "Q, . Z ?i
R25 o R25
r
or a pharmaceutically acceptable salt or solvate thereof, wherein all the
substituents are as defined in Claim 1, and wherein for the compounds of
- Formula 5.2 the substituents R20, R21, and R46 are selected such that
5 when one of said substituents R20, R21, and R46 is selected from the
group consisting of: (1) H, (2) -OH, (3) -NHz, (4) -NHC(O)ORZ22, (5) alkyl,
(6) phenyl, (7) heteroaryl, (8) hydroxyalkyl, (9) substituted pyridyl, (10)
substituted phenyl and (11) -O-alkyl, then the remaining two of said
substituents R29, R21 and. R46 cannot both be H when: (a) R and R2 are
10 both H, and {b) the double bond between C-5 and C-6 is absent, and (c)
 both A and B are Hz, and (d) R4 is H, and (e) R3 is H or Cl! at C-8.

14. The compound of Claim 13 whereinais Nandb, ¢, and d
are carbon; R1 and R2 are the same or different and each is

15 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; R3 and
R4 are the same or different and each is independently selected from H or
halo, and RS is at the C-8 position and R4 is at the C-9 position; when the
double bond between carbon atoms § and 6 is present, A and B _

20 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 Hy, (-H and -OH) or =O; RS, RS, R7, and R8 are H; Z is O; and

" R46 is selected from phenyl substituted phenyl, heteroaryl or ptpendme
Ring V.

25 | _

15. The compound of Claim 14 wherein R20 and R21 are each
independently selected from H and alkyl; R3 is Cl; R4 is-H; R! and R2 are

) O A A TF SHEET FAS BEN
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25 the farnesyl proTeln transterase while Ras-CVLL is a substrate for
geranyl geranyl pr@isatdHisRASHpRage | . The ‘'cDNAs encodi ng these proteins

were constructed $ e teins contain an am no-term nal extension
of 6 histidine reiﬂ“ﬁ!’l'l%%ﬂﬁotei ns were expressed in Escherichia coli
and purified usin affinity ?gégmat ography. The 30

radi ol abel | ed i soprenyl pyrophosphate subs tes, [[err] H farnesyl

rophosphate a I h ) from
Buont / Now Eng! aMHAAeEaBE it W Kanstialb 08y, for I £ KU RIS, .1
tS r ﬁngferatse ?ct i and ﬁ;ﬁaepreseats Syridyl Spyricyl Nsoxidead-pyaidly), 4spytidy N- 81: .
chaber et a
87: 7541: and B ROY M“W&F‘X@‘%@Wuﬁqﬁe@@iﬁﬁoam@'"?s@%%y‘i’ﬁ’%ﬂ'd'w
activity was ass%étN hpiparidinyl.t he transfer of [[err] H farnesyl from
[ 3H] f ar nesyl gyrophosphate to Ras-CVLS usi ng conditions simlar to those

described o midd " PY6Re! e Somibound S LA s WRerdi boll B GG AN off Xt U1 e
H, or both R20 and R2' are methyl; R! and R2 are individually selected
from H, Br, Cl, methyl or benzotriazol-1-yloxy; and R46 represents 3-
. pyridyl, 3-pyridyl N-oxide, 4-pyridyl, 4-pyridyl N-oxide, 3-N-
10 'methyipiperidinyl or 4-N-methylpiperidinyl.

17. The compound of Claim 13 whereinais Nand b, ¢, and d
are carbon; R? and R2 are the same or different and each is
. mdependently selected from H, halo, -CF3, lower alkyl, or benzotriazol-1-
15  yloxy, and R is at the C-4 position and R2 is at the C-3 position; R3 and
R4 are the same or different and each is mdependently selected from H or
halo, and R3 is 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
20 bond between carbon atoms 5 and 6 is absent, A and B independently
represent Ha, (-H and -OH) or =O; R5, RS, R7, and R8 are H; Z is O; and
R represents phenyl, 3-pyridyl, 3-pyridy! N-oxide, 4-pyridyl, 4-pyridyl N-
oxide, 3-N-methylpiperidinyl, 4-N-methylpiperidinyl, 3-N-acetylpiperidinyl
or 4-N-acetylpiperidinyl.
25 _
18. The compound of Claim 17 wherein R25 represents phenyl,
3-pyridyl, 3-pyridyl N-oxide, 4-pyridyl, 4-pyridyl N-oxide, 3-N-
methylpiperidinyl or 4-N-methylpiperidinyl; R3 is CI; R4 is H; R48
. represents are H or metnyl; and R and R2 are individually selected from
30 H, benzotriazol-1-yloxy, C1 to C4 alkyl or halo.

19. The compound of Claim 18 wherein R! and R2 are
individually selected from H, Br, Cl, methyl or benzotriazol-1-yloxy.

35 20. The compound of Claim 13 selected from a compound _
having the structure number: 5.17, 5.18, 5.19, 5.20, 5.21, 5.22, 5.23, 5.60, -
5.61, 5.62, 5.63, 5.64, 5.65, 5.66, 5.67, 5.68, 5.69, 5.70, 5.71, 5.72, 5.73,

-5.74,5.75, 5.76, 5.77, 5.78, 5.79, 5.81, 5.82, 5.83, 5.84, 5.85, 5.80, 5.91,
-
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Hepes, pH 7.5; 20 nM magnesi um chloride; 5 mM di t hi ot hreitol . O. err]‘
[[err] H farnesyl pyrophosphate; 10 [err]l Q Sepharose-pur ct Tpaced
protein transferase; the indicated concentration of tri cyc! & I 5
di met hyl sul f oxi de (DMBO) vehicle control (5% DVSO final);

Ras-CVLS in a total volune of 100 [err]l. The reaction was allowed to

proceed for 30 m nutes at roomterrperatur‘e?‘gn‘d then stopped vmth 0.5 m of

4% sodi um dodecyl _sul fat e %5 owed by 0
trichloracetic a:9& 3.96:9.9 @51%rfé1%1:l%0\@§ 5-50& $- 169 15c1e'”f &138; 10

mangf' ersm?gduglr reT@ .189,38. ¢30Fa24w.rstmen5was 8,156, 5.7] 58,50 5:00,FAC, 5.18; e(r:e

W th 6% TCA % Fa% 38751157 o, B4 526.5. 2714805 B AE il hEth )

Bet apl-ate BS |i 88, 5.86n5.37| 5:38)5.40; 5425.49:85.4605.46, 5048, (5.92, 5,88, 5.94,

cal cul ated rgl atg g& £ Qo h‘.’s‘ 1%91&“ asgm% 1145, 115, 5. 12?“8 8122,5123,

ger anyl geranyl prot'ein rase essent

farnesyl protei®- ?2$r§;ﬂ35a§é2§s§éﬁ7d§5m 5@&%&3%2- §188, é\ﬂ@ 4eR8% i ons:
[ 3H| ger anyl ger awiwrmhssshabesﬁw 8ofrb, BB BIISDYB. QSQOSHBBt 8.153, BIg;

the assay repor (& 8o, A n b 8, B R K 1 B e " 1
Enzymati c nodi f iselddted froim the tempound of e&agml@nuhwmiBZA 235, 316, 323,
10 310, 350, 352, 355, 89, 180, 181, 204, 234, 287, 288, 289. 290, 295, 296,
1297, 298, 299, 300, 301, 303, 304, 305, 307, 309, 311, 356, 312, 313,
314, 354, 291, 292, 293 or 294 .

21. A pharmaceutical composition for inhibiting the abnormal
15  growth of cells comprising an effective amount of compound of Claim 13
in combination with a pharmaceutically acceptable carrier.

22. A process for producing 3-nitro substituted compounds of
Formula 1.0h:

20 :
wherein R1, R2, R3, R4, A, B, a, b, d, and the dotted lines are as defined for

Formula 1.0 in Claim 1, and R5 represents H or -OR66 wherein R66
represents alkyl, comprising: _
reacting one molar equivalent of a compound of Formula 1.0g:

UL
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| soprenoid, Proc. Natl. Acad. Sci, USA 88: .8631-8635, the disclosure of
whi ch is incorporated herein by reference thereto). 2. Cel | - Based Assay:
Transi ent emyprshes HorBeerf Replateder r | - Ha- Ras- CVLS and val [err]-Ha-Ras-CVLL in
CCS nonkey k Igks: Effect of farnesyl protein transferase
inhibitors o g and on disordered cell growth induced by
transform ng . monkey ki dney cel | § r'e transfected by

el ectroporation with the plasmd pSV-SPORT (G bco/BRL) containing a cDNA

insert encoding either Ras-CVLS or Ras-AVLL, |,Bading to transient
overexpression of a 30 Ras subséijie f o\ ei tyfer farnesyl protein
t ei 2 \
‘3

transferase or geranyl geranyl (R Bspectively (see
above). Fol | owi ng el ectroporafjon, &¥/into 6-well tissue

cul ture dishes containing 1.5 ‘ i“TY)ed Eagl e' s nedi a
(A@BCO Inc.) supplenented mﬁﬁb % fet g a8 he appropriate 35
farnesyl protein transferase 1'nhi th¥xr . proUr s, nedi a was renoved
and fresh nedia containing the appropFiate [ ugs was re-added. 48 hours
after el ectroporation cells were exam ned yRder the m croscope to nonitor

~wherein R1, R2, R3, R4, A, B, a, b, d, and the dotted lines are as defined for
Formula 1.0'in Claim 1, and RS5 represents H or -OR®6 wherein R66
represents alkyl; |
5 with one molar equivalent of a nitrating reagent, said nitrating -
| reagent being preformed by mixing, at cold temperature, equimolar
amounts of tetrabutyl ammonium nitrate with trifluoroacetic anhydride;
~the reaction of said nitrating reagent with said compound of
Formula 1 .0g taking place in a suitable aprotic solvent; and
10 said reaction with said niirating reagent being conducted at a
temperature and for a period of time sufficient to allow the reaction to
proceed at a reasonable rate to produce the 3-nitro compound of Formula
1.0h. :

15 23. A process for producing 3-nitro compounds of the formulé: _
A

B
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-192- Ras. Cells expressing transform ng Ras become nore Tounded and
refractile and overgrow the nonol ayer, reminiscent ‘of the This&hesfHas Beai Replaced

phenotype. Cells were then photographed, washed twice with Hmum“m"ﬁ}"‘

phosphat e-buffered saline (PBS) and renoved fromthe dish b
1 mM phenyl net hyl sul fonyl o

with a rubber policeman into 1 nl of a bu%ﬁgr cont ai ni ng ' 25
8.0; 1 nmM et hyl enedi ani ne tetraacetic aci
fluoride; 50 [e peft err p IIs sed
by honogeni zati@hbgé{%%t‘eﬁg' Eébﬂa ﬂV\gs ré'r%\#é{y%‘?‘ioé%dr'f'ﬁ? eficféb X g
for 10 min. 10 Formula 108lih Glaim 1y comprisings pr eci p| tated by addition of
I ce-cold trichloroac v, f
SDS- el ect r ophoresi s géadncglpgq{)r%f@%ihr@ &]‘t%g “Fe‘gf F\}/\c}erpgjl 1%%d onto
14% pol yacryl am de m ni gel s ( Novex, o) anq I ect rophor esed until the
tracki ng dye neared the botto f the ge‘ RI/Ot ei ns rq?ml ved on the gels

N or

were electroblotted 15 onto n |nnunodetect|on
- Menbranes were bl ocked by mchha*,

5 wherein R1, R2, R3, R4, A, B, a, b, d, and the dotted lines are as defined for
Formula 1.0 in Claim 1, and R65 represents H or -ORS6 wherein R66
represents alkyl; :

| with one molar equivalent of a nitrating reagent, said nitrating
reagent being preformed by mixing, at cold temperature, equimolar
10  amounts of tetrabutyl ammonium _hitrate with trifluoroacetic anhydride;
the reaction of said nitrating reagent with said compound of
Formula 1.0g taking place in a suitable aprotic solvent; and
said reaction with said nitrating reagent being conducted at a
~ temperature and for a period of time sufficient to allow the reaction to
16 -proceed at a reasonable rate to produce the 3-nitro compound of Formula
1.0h:

) O
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containing 2.5%dried mlk and 0.5% Tween-20 and then incubated with a

Ras-speWbody, Y13-259 (Furth, ME., et al., (1982),

Monocl o ' ies to the p21 products of the transform ng gene of 20

“Har vey rruga SHhcBREReplactds and of the cellular ras gene famly, J. Virol.
rq:

43: 294-3 ' . aining 1% fetal gglf serum for one hour at room
tenperatu “m\m : g, menbranes wel Oifcubat ed for one hour at room
t enper at ure 10 di lution of secondary antibody, rabbit anti-rat

| gG conj ugat ed to horseradi sh peroxidas@& in PBS 25 containing 1% fet al
calf serum .The presence of processed anjsunpfocessed Ras-CVLS or Ras-CVLL
was detected using a colorinet rR per oxi gase=Neagent Rchl oro- 1- napht hol )
as described by the manufactegrgr ; 3 R(d) . 13- Cal Mat Assay: 30

Nor mal human HEPM fi br obl ast $2weT™(? | gn\\e ‘ iufrﬁ' i shes at a density of
5 x 10[err] cells/dish in 2 nk2 h® mes 1qQuirapdd for 3- 5d to
achi eve confluence. Medium wa$ aspb “d f -t sh and the indicator

tumor cells, T24-BAG4 human bl adder cdrcinofgh cells expressing an activated

medi um and
(1.0h)

hydrolyzing the compound of Formula 1.0h by dissolving the
compound of Formula 1.0h in a sufficient amount of concentrated acid,
and heating the resulting mixture to a temperature sufficient to remove the
5 -C(O)RS65 substituent to produce the compound of Formula 1.0i.

24. A process for producing compounds of the formula:

wherein R1, R2, R3, R4, A, B, a, b, d, and the dotted lines are as defined for
10 Formula 1.0 in Claim 1, comprising:
reacting one molar equivalent a compound of formula:

‘with one molar equivalent of a nitrating reagent;

IR - THES SHEET HAS BEEN
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al lowed to attach overnight. Conpound-induced colony |nh|b|t|on mas assayed

by addition of serial dilutions of conpound directly to

24 h after twunor cell planting, and incubating cells for a

additional 14 d to allow colony formati.on. Assays were terf

rinsing nonol ayers twice with phosphate-Qyighered saline (PBY), f| XI ng

nonol ayers with a 1 % glutaral dehyde solution in PBS, then vi sual I Zi ng

tumor cells by stain ghal ysts in

the 5 vertebrate ne?@gﬁuié‘hl’ahngr&%eﬁt%%nﬁ@préf&gn@&dsgmlé ene transfer

Proc. Natl. Académperatgee, eQQE“Q'@O@M? of tetrabityl ameepivmitsate With assay,

conpounds were WﬂJOI’QQ@QI@ﬁnhWIdﬁiSJ s of two IC[err] val ues: the

concentration of dru ui.yed to n tuno, unmber

by 5056 (1 CLor 1) - ani FRRtGR-of aid pithigreabenl Wi 16 somms Bl pfdEerimyle e

density of cBl14 Qlotqinmgsplayetma suitdbleraprdtic salverityl C[ err]) Both I err]

val ues were obtai ned Fb’ﬁc.’ﬁ

ceI S by vi sual i nspesglﬂ I on- ah@‘@ﬂﬂ%b%‘%ﬁﬁ@g&ﬁtw ontéld?rg%
temperature and for a period of time sufficient to allow the reaction to

proceed at a reasonable rate to produce the 3-nitro compound of Formula

1.0j.

10 _
25. A process for producing a compound of Formula 1.0m:

wherein R1, R2, R3, R4, A, B, a, b, d, and the dotted lines are as defined for
Formula 1.0 in Claim 1, and wherein R68 is H or -<COOR® wherein Rais a
- 16 Cq to C3 alky! group, comprising:
' reacting one molar equivalent a compound of formula:

with one molar equivalent of a nitrating reagent;
said nitrating reagent being preformed, by mixing at a cold
20 temperature, equimolar amounts of tetrabutyl ammonium mtrate with
trifluoroacetic anhydride; '

T s
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nunber of col onies under the m croscope. The t her apeutitindex of the
conpound was quantitatively expressed as the ratio@f side(HRBEdn/Replodedr '],

with 15 values greater than one indicative of tunor icity.
RESULTS OF ASSAYS - TABLES 7 TO 19 The conpounds IlsUMEMM‘!l refer to
conpounds of Formula 500.00: (500.00) 20 -194- TA

R FPT 1ferr] ([err]M 1 252 [err]

0.01-10 2

[err] 0. otherreagtion of said nitrating reagent WIth the compoung qgfomuje
0.01-10 1.0k taking place in a suitable aprotic solvent;

said reaction with said nitrating reagent being conducted at a
'temperature and for a period of time sufficient to allow the reaction to
5 proceed at a reasonable rate to produce the 3-nitro compound of Formula
1.0j:

reducing said compound of Formula 1.0j with a suitable reducing
_ agent in a suitable solvent at a suitable temperature to allow the reaction
10 to proceed at a reasonable rate;
reacting the resulting hydroxy product with a chlorinating agent in a
suitable organic solvent at a suitable temperature to allow the reaction to
proceed at a reasonable rate to produce a compound of Formula 1.0n:

ct . (1.0n)

; and
15 . reacting said compound of Formula 1.0n with a compound of the

formula:
H

RBB
wherein RE8 is as previously defined, ina suitable organic solvent
containing a suitable base at a suitable temperature to allow the reaction

UL
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89 [err] 0.01-10 6 - [err]

0.01-10 7 ’I‘lnsSheetHasBeenReplaced 0.01-10 -195- TABLE 7 -
conti nued EXA FPT 1ferr] ([err]M 8
0. 01-10 [err]Nggm 0.01-10 [err] 91
0.01-10 [er 253 0.01-10 [err] 93
[err] . 0.01 -10 94 ° -

0.01-10

to proceed at a reasonable rate to produce the compounds of Formula
1.0m.

26. A compound selected from a compound of the formula:

wherein R1, R2, RS, R4, A, B, a, b, d, and R are as defined for Formula
1.0h in Claim 22;

10 wherein R, R2 RS, R4, A, B, a,b, and d are as defined for Formula 1.0i in
Clalm 23;

O] O RO A THIS SHEET HAS BEE
.* c L LI *

REPLACED




[err] 9 0.01-10 [erf] Jerry—9%5———m—

0.01-10 [err] 10 O7hid Shedi®1a eplaced
0.01-10 12 0.01-10 .

conti nued EXAMPLE "R FPT L.C[err] mﬂ m ﬁﬁﬁﬁ‘{m
[err] 0.01-10 97 - - [err]

0.01-10 98 [err] ~_0.01-10 99
0.01-10 .

wherein R1, R2, R3, R4, A, B, a, b, and d are as defined for Formula 1.0j in
Claim 24; '

5 ,
wherein R1, R2, R3, R4, A, B, a, b, d and R68 are as defined for Formula
1.0m in Claim 25;
OzN\(,
Ci (1.0n)

10 wherein R, R2, RS, R4, A, B, a, b, and d are as defined for Formula1 .0jin
Claim 24; or -

L




13 [err] - 0.01-10 100 [err]

0.01-10 [err] 101 0. 01-16-162

[err] 0.01-10 14 [err]

0.01-10 103 [err] 0. 01- 10 Sheet Has Been Replaced
[err] 0.01-10 -197- 1Ak 7- continued “HIII" |I”II
R FPT I err] ([err]M 15

0.01-10 16 ) A (bOl- 10 1 7

0.01-10 0.01-10 [err] : ' .

- wherein R1, R?, R3, R4, A, B, a, b, and d are as defined for Formula 1.0jin
Claim 24.

5 27. A compound selected from a compound of the formula:

A

or 0" "OCH,CH,

28. Theuseofa compound of Ciaim 13 for the manufacture of a
- medicament for use in inhibiting the abnormal growth of cells.
10
29. The use of a compound of Claim 13 for inhibiting the -
abnormal growth of cells.

30. A process for producing a compound of Formula 5.0, 5.1 or
15 5.3, comprising:
(a) reactinga compound of Formula 405.00 with RCOOH at a
temperature between 0°C and reflux in an inert solvent; '
(b) reacting a compound of Formula 405.00 with RC(O)L,
wherein L represents a suitable leaving group, in the presence of a base;
20 (c) - reacting a compound of Formula 420.00 with an appropriate
acyl halide or an acyl anhydride; | |
| (d) . reducing compounds of Formula 405.00, wherein X is
carbon and the bond to C-11 is a double bond, with lithium aluminum
hydride in tetrahydrofuran, and then reacting reduced Fo ‘

* c L N S *




52

0.01-10 [err]

0.01-10 [err]
0.01-10 106
[err]
R
0.01-10 22
[err]
5
10
16
.20
25
30
35

0.01-10

20

Lo5 lerr] ® This Sheet Has eplaged; o A
P, o (TR

.01-10 -198256ABLE 7- conti nued EXAMPLE
FPT 1 err] ([err]M 55 [err]

with RCOOH or RC(O)L to produce compofin@s of Foffula 1.0 wherein X

- is carbon anaO ljhelbond to C-11 is a single bond;

(e) reducing compounds of Formula 470.00d with sodium
borohydride in methanol or ethanol, converting the resulting alcohol
(470.00e) to a chloride (470.00f) with thionyl chloride, displacing with
piperazine (405.00c), and reacting the fesulting compound with RCOOH
or RC(O)L as described above for the conversion of Formula 405.00 to
Formula 1.0 wherein the bond to C-11 is a single bond;

(H . cyclizing & compound of Formula 455.00 to produce a
compound of Formula 1.0 wherein the bond to C-11 is a double bond;

(g) reacting the azaketone of Formula 470.00 with an oxidizing
agerit to produce the corresponding compound wherein the nitrogen of
the pyridine ring is an N-oxide, reacting the resulting product with a
chlorinating agent to produce a compound of Formula 470.00b, optionally

~ repeating the chlorination to produce the disubstituted compound of

Formula 470.00c, optionally reacting the compound of Formula 470.00b
or 470.00c with nucleophiles to obtain the substituted compound of
Formula 470.00d, reacting the compound of 470.00d as described in (f)
above to produce compounds of Fromula 1.0;

(h) reacting the N-oxide of the compound of Formula 405.00
with POCI3 to form a compound of Formula 415.01 wherein R1 or R2is Cl;

M reacting & halo-substituted compound of formula 405.00,
wherein R1 is halo, an alkyl lithium to provide the lithio derivative and then
queriching the lithio derivative with the appropriate electrophile;

(i) reacting a compound of Formula 1.0, wherein Z is O,
with P285 to produce a compound of Fromula 1.0 wherein Z is S;

(k) reacting a compound of Formula 470.00h in acetic acid with
SeOs to produce a compound of Formula 470.00i and then converting the

. compound of 470.00i to a compound of Formula 1.0.

(), akylating the appropriately substituted plperazme
compound of Formula 700.00 with a compound of Formula 705.00 to
produce a compound of formula 1.0 ‘wherein X is N; or .

(m) reductive amination of the aza ketone of Formula 715. 00
with the piperazine of Formula 700.00.

R
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24 ' . Lerr] . 0.01-10 OMe 25

0.01-10 26 - [err] 0. 01 10 108

[err] : 0.01-10 109 Tlus Sheet Has BeenRe laced
0.01-10 27 : [err] - 0. 01 10 2

0.01-10 -199- TABLE 7 - continued EXAMPRE?

FPT ICJerr] ([err]M 56

0.01-10 [err] 30 - ABSTRACT 0. 01- 10 [err]

TRICYCLIC AMIDE AND UREA COMPOUNDS USEFUL FOR
INHIBITION OF G-PROTEIN FUNCTION AND FOR TREATMENT
OF PROLIFERATIVE DISEASES

A method of inhibiting Ras function and therefore inhibiting the
abnormal growth of cells is disclosed. The method comprises the
5 administration of a compound of Formula 1.0:

(1.0)

. to a biological system. In particular, the method inhibits the abnormal
growth of cells in a mammal such as a human being.
Novel compounds of the formulas

10



31 0.01-10 1112 [err]

0.01-10 32 [err] - 0.01-10 33
[err] 0.01-10 112 [err] 0.01-10
34 0.01-10 - 200 - TABLE 7 - continued
EXAMPLE R - F288kLClerr] ([err]M 57
0.01-10 [err] 35 - 0.01-10 [err] 113
[err] 10- 1004114 A. : 10- 100 36
[err] 10- 100 o0

. R1 '

Y ’d .
2 5
R b R4

are disclosed.
5 Also disclosed are processes for.making 3-substituted compounds:
of Formulas 5.0, 5.1, 5.2 and 5.3. '
Further disclosed are novel compounds which are intermediates in
the process for making 3-substituted compounds of Formulas 5.0, 5.1, 5.2
and 5.3. - ' '
10
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I

37 >
10- 100 39
[erLl.e
FPT 1 ([ er
117

[err]

[err] 119

REGLACEMENT SHEET

10-100 [err] 38 1
. 10-100 10-10
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Additional FPT ICsq results were: (1) Example 180, compound
5.47, 0.01-10 uM; (2) Example 181, compound 5.48, 0.01-10 uM; (3)
5 Example 182, compound 6.4, 0.01-10 uM; and (4) Example 183,
compound 6.5, 0.01-10 uM.

JABLE 14

MPARISON OF FPT INHIBITION AND GGPT INHIBITION

EXAMPLE 'ENZYME INHIBITION | ENZYME INHIBITION
FPT ICs0 pM GGPT ICs0 pM
9 0.01-10 >46
2 0.01-10 >46
3 0.01-10 >39
5 0.01-10 >46
7 0.01-10 >45
8 0.01-10 42
181 0.01-10 542
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TABLE 7 - continued EXAMPLE - R 17 SUN 1996
ICerr] ([err]M [err] 124 -200.
10-100 [err] [err] 125 ) 10-1
00 IABLE
ACTIVITY IN COS CELLS
Example Inhibition of Ras Example Inhibition of Ras
Processing Processing
: ICs0 (gM!

1 —

82 0.01-10 | 156 (5.46) 0.01-10

75 0.01-10 |2 0.01-10

45 0.01-10 ﬂﬁ'ﬂ 0.01-10

78 0.01-10  Ja2 0.01-10

19 0.01-30 |89 0.01-10

83 0.01-10 "5 0.01-10

77 0.01-10 {43 0.01-10

6 0.01-10 4}49 10-100

47 10-100 |44 10-100

87 10-100 46 10-100

85 10-100 _ [l84 10-100

3 10-100  ||76 10-100

154 (5.28) 10-100 “43 10-100

5 | 10-100 88 10-100

53 10-100 __ [[181 (5.48) 0.01-10

In Table 15, the numbers in parenthesis in the Example column

5 refer to the formula number for the compound used in the indicated

example. Also, the compound of Example 157 is:
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[err] 0.0QL-J0 44
0.01-10 -2283 - TABLE 7 - cpnt
FPT 1ferr] ([err]M 45 [err]
TABLE 16
HIBITI L
MAT ASSAY

Example -Tumor | Normal | Example Tumor | Normal

ICs0 ICs0 ICso ICs0
A
75 2.5
1 3.1 25.0 ’l 3.1 40.0
5 6.3 >50.0 6.3 >25.0
127 6.3 >50.0 ||45 6.3 >50.0
88 8.0 | >50.0 lls 12.5 50.0
49 125 | >50.0 [47 125 | >50.0
48 12.5 25.0 4“79- 125 | >50.0
158 (5.36) 12.5 18.0 |2 25.0 >50.0
10 25.0 >50.0 [128 250 | >50.0
44 25.0 25.0 164 (5.30) 25.0 >50.0
43 25.0 50.0 | 165 (5.34) 25.0 50.0
53 25.0 >50.0 ums (5.26) 370 | >50.0
159 (5.31) 37.0 >50.0 1167 (5.32) 37.0 50.0
160 (5.39) 37.0 50.0 |168 (5.44) 370 | >50.0
161 (5.45) 37.0 >50.0 [I5 37.5 100.0
162 (5.29) 37.0 >50.0 |93 40.0 >50.0
94 400 | so0.0 |88 >50.0 | >50.0
3 >50.0 | >50.0 J|7 50.0 | 100.0
90 50.0 | >50.0 [o1 50.0 80.0
95 >50.0 | >50.0 [11 >50.0 | >50.0
12 50.0 >50.0 “96 50.0 | >50.0
97 >50.0 | >50.0 {98 50.0 | >50.0
121 50.0 >50.0 126 50.0 >50.0
163 (5.27) 50.0 | >50.0 |42 500 | >50.0
154 (5.28) >50.0 . | >50.0 {169 (5.33) >50.0 | >50.0
46 50.0 | >50.0 |80 >50.0 | >50.0
77 >50.0 >50.0 |76 >50.0 | >50.0
81 >50.0 | >50.0 |173 (5.35) >50.0 | >50.0
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0.01-10 48 0.01- 10 {5REPHACEYIENT SHEET
[err] - 0.01-10 84
0.01-10 [err] 83 0. 414104 $94UN 1996
[err] 0.01-10 [err] 85224 - .
0.01-10 [err] - 204 - TABLE 7- continued EXAMPLE —R
FPT 1Cerr] ([err]M BLE 16 - in
Example Tumor | Normal || Example Tumor | Normal
ICso ICs0 ICs0 ICs0
N (uM) (uM) M) | uM)
170(537) | 50.0 | >50.0 |174(5.38) | 50.0 | 50.0
171 (5.40) 500 | >50.0 u87 | 50.0 | >50.0
172 (5.42) >50.0 >50.0 ||175 (5.43) >50.0 | >50.0
180 (5.47) 18 - | >50.0 |181(5.48) <31 | 500

In Table 16, the numbers in parenthesis in the Example column

- refer to the formula number for the compound used in the indicated

example.
TABLE 17
Example Enzyme |COS CELLS| Inhibition of Tumor Cell
Inhibition Activity Growth
GGPT Inhibition of MAT Assay
ICs0 (uM) Ras ICs0 (UM)
_ Processing .
' . ICs0 (gM) . Tumor Nommal

180 >42 0.01-10 18 >50
12.5 50
12.5 >50
182 (6.4) >40 10-100 37 >50
183 (6.5) >40 10-100 5 18
184 (5.60) —-- 10-100 12.5 >50
185 (5.61) - 10-100 —-- —
187 (6.7) >46 0.01-10 37 >50
25 : >50
187 (6.8) >46 0.01-10 9 >50
_ 4 50
189 (5.62) | 42 - 0.01-10 37 >50
190 (5.63) eee —  >50  >50
191 (5.54) - = <3.1 50
192 (5.65) >43 | 0.01-10 25 >50
: 37 >50




[err] 219 [err] 220 [err] : 0.01-10 221 [err]

222 : [err] 0.01-10 [err] 227 0.01-10 [err] 287
0.01-10[err] - 205 - '
_ 47 JUN 1996
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TABLE 17 - continued
Example Enzyme |COS CELLS| Inhibition of Tumor Cell
Iinhibition Activity Growth
GGPT inhibition of 'MAT Assay
ICs0 (M) Ras | ICs0 (uM)
Processing -
ICs0 (uUM) Tumor _Normal _|

196 (5.69) >46 0.01-10 37 >50

' _ : 25 >50
197 (5.70) —eee 10-100 25 ' >50
198 (5.71) e 0.01-10 12.5 >50
200 (5.73) o 0.01-10 18 >50
201 (5.74) S 0.01-10 3.1 12.5
206 . 0.01-10 <3.1 16
208 (5.81) e ———- >50 >50
209 (5.82) ~—ee o 25 >50
211 (5.84) —— —— 37 >50
212 (5.85) —— —ene 25 _ 37
217 (5.90) | eme- | eeee 37 50
218 (5.91) —-- — 37 50
219 (5.92) - 25 >50
220 (5.93) — — 25 >50
221 (5.94) ———- —— : 6.25 >50
222 (5.95) ———e 0.01-10 18 37
223 (5.96) — 10-100 25 >50
223 (5.97) ——e- ' 0.01-10 | 8 >50
224 (6.11) —oee 0.01-10 . 37 >50
225 (5.98) o o 12.5 50-
225 (5.99) ———- 0.01-10 12.5 >50
226 (5.100) — o 25 >50
226 (5.101) — 0.01-10 12.5 >50
227 (5.102) >41 | 0.01-10 | 4 >50
229 (5.104) —~e= o 37 >50 °
230 (5.105) | - 10-100 | 37 . >50
233 (5.108) e | 0.01-10 18 >50
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([err]M 288 0.01-10 289
08 o o in bl g o
0.01-10 [err] 294 0.01414 [err]l 295
0.01-10 - 266226IABLE 7 - conti nuqd
A - conti o
Example Enzyme |[COS CELLS| Inhibition of Tumor Cell
: inhibition Activity Growth
GGPT | Inhibition of MAT Assay
ICs0 (UM) Ras ICs0 (UM)
Processing
oo Two Nemd
234 >43 . 0.01-10 3.1 >50
235 " 0.01-10 12.5 >50
236 (5.111) >45 0.01-10 4 >50
237 (5.112) - —e—- >50 >50
238 (5.113) o e >50 >50
239 (5.114) — 0.01-10 37 >50
246 (5.121) >40 0.01-10 12.5 50
| | ' <3.1 >50
247 (5.122) >40 - 0.01-10 25 >50
| 8 >50
248 (5.124) —eee 0.01-10 18 >50
248 (5.123) ——ee 0.01-10 18 >50
250 (5.126) o 0.01-10 18 >'50.
251 (5.127) - 0.01-10 ~em= S
261 (6.12) R 0.01-10 ~——- R
266 (5.138) ——ee 0.01-10 3.1 6.25
267 (6.17) —— 10-100 o= o
269 (5.140) --ee 0.01-10 6.25 12.5
1276 (5.145) e - 0.01-10 12.5 50
1281 (5.149) s 0.01-10 4 >50
283 (5.151) — 0.01-10 10 >50
285 (5.153) o 10-100 12.5 >50
286 (5.154) e 0.01-10 25 >50
287 >40 10-100 3.1 >50
' 50 >50
25 >50
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0.01-10 Terr] [err] 299 0. 04 18
0.01-10 The compounds listed in Table 8 refer to conpounds of {0
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TABLE 17 - continued [
Example Enzyme |COS CELLS| Inhibition of Tumor Cell
Inhibition Activity Growth
GGPT inhibition of MAT Assay
ICs0 (M) Ras ICs0 (UM)
Processing
1Cs0 (UM) Tumor Normal
288 — 0.01-10 8 >50
289 >40 10-100 12.5 >50
18 >50
12,5 >50
290 >38 ~ee 12.5 >50
6.25 >50
8 >50
291 >46 0.01-10 18 >50
292. >44 - 0.01-10 6.25 >50
293 >40 10-100 125 >50
125 >50
: 12.5 >50
294 - 0.01-10 18 >50
295 w—_ 10-100 —-- —
297 41 S >50 ~ >50
298 >35 10-100 >50 >50
299 1000 . eeee e o
300 o 0.01-10 <3.1 >50
301 40 0.01-10 12.5 >50
<3.1 >50
<3.1 >50 -
303 >43 0.01-10 8 >50
304 >40 —— 50 >50
305 o ceee 25 >50
307 ~ | o0.01-10 126 | 50
309 __ 35.1 10-100 | - —
310 _ o S 25 >50
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0.01-10 ferr] 74C [lerpt
Gierr] ' 10-100 131 Lerr] | 19 308 498
10-100 73 -228 - CH err] 10,100
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208 - TABLE 8- continued FPT EXAI\/PLEIA&LE_J_Z_mm_ﬂu_e_d A e
[ err]
Example Enzyme COS CELLS| inhibition of Tumor Cell
Inhibition Activity Growth
GGPT Inhibition of MAT Assay
ICs0 (uM) Ras ICs0 (UM)
Processing |
ICs0 (UM) Tumor Nomal
311 41.3 0.01-10' 10 >50
312 >46 0.01-10 12.5 >50
313 >46 0.01-10 6.25 >50
314 >46 0.01-10 4 >50
316 >43 10-100 25 >50
318 — o 37 37
321 - 6.25 >50
1322 o 0.01-10 8 >50
351 1000 0.01-10 —ove e
354 1000 weon o
365 — 0.01-10 6.25 >50
366 o 0.01-10 3.1 >50
367 o~ee 0.01-10 6.25 >50
BESULTS:
5 1. Enzymology:
The data demonstrate that the compounds of the invention are
inhibitors of Ras-CVLS farnesylation by partially purified rat brain farnesy!
protein transferase (FPT). The data also show that there are compounds
of the invention which can be considered as potent (ICso <10 uM)
10 inhibitors of Ras-CVLS farnesylation by partially purified rat brain FPT.
The data also demonstrate that compounds of the invention are
poorer inhibitors of geranylgeranyl protein transferase (GGPT) assayed
using Ras-CVLL as isoprenoid acceptor. Generally, the compounds of the
invention are inactive or weakly active as geranylgeranyl transferase
15 inhibitors at 20 pg/mL. For example, with reference to Table 14, the

compound of Example 1 inhibits GGPT 24% at 46 uM and is at least 184-
fold selective for FPT inhibition. The compound of Example 2, for
example, inhibits GGPT 25% at 46 uM and is at least 98-fold selective for
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GPPT 3% at 39 uM and is at least 59-fold selective for FPT. This
selectivity is important for the therapeutic potential of the compounds used
in the methods of this invention, and increases the potential that the
compounds will have selective growth inhibitory properties against Ras-
transformed cells.

2.  Cell-Based: COS Cell Assay
Western blot analysis of the Ras protein expressed in Ras-transfected
COS cells following treatment with the tricyclic farnesyl protein transferase
inhibitors of this invention indicated that they inhibit Ras-CVLS
processing, causing accumulation of unprocessed Ras (see Table 15).

" The compound of Example 1, for example, inhibited Ras-CVLS

processing with an ICsp value of 0.01-10 uM, but did not block the
geranyigeranylation of Ras-CVLL at concentrations up to 20 pg/mL.
Microscopic and photographic examination of the Ras-transfected COS
cells following treatment with two of the tricyclic farnesyl transferase
inhibitors of this invention indicated that they also blocked phenotypic
changes induced by expression of oncogenic Ras. Cells expressing
oncogenicRas-CVLS or Ras-CVLL overgrew the monolayer and formed

~ dense foci of cells. The compound of Example 1 inhibited the

morphological changes induced by Ras-CVLS in a dose-dependent
manner over the concentration range of 2 to 20 pg/mL. The compound of
Example 1 had little effect at 0.2 or 0.5 pg/mL. Importantly, 20 pg/mL of
the compound of Example 1 did not prevent the morphologlcal changes
induced by Ras-CVLL.

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

3.  Cell-Based: Cell Mat Assay

‘Tricyclic farnesyl protein transferase inhibitors of this invention also
inhibited the growth of Ras-transformed tumor cells in the Mat assay
without displaying cytotoxic activity against the normal monolayer.

o Vivo Anti-T Studies:
Tumor cells (5 x 105 to 8 x 108 of M27 (mouse Lewis lung
carcinoma), A431(human epidermal carcinoma) or SW620 (human colon

. adenocarcinoma [lymph node metastasis])) are innoculated
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subcutaneously into the flank of 5-6 week old athymic nu/nu temale mice.
For the C-{-1 (mouse fibroblast transformed with c-fos oncogene) tumor
model, 2 mm? tumor fragments are transplanted subcutaneously into the
flank of 5-6 week old athymic nu/nu female mice. Tumor bearing animals
are selected and randomized when the tumors are established. Animals
are treated with vehicle (beta cyclodextran for i.p. or com oil for p.o.) only
or compounds in vehicle twice a day (BID) for 5 (1-5), 6 (1-6), or 7 (1-7)
days per week for 2 (x2) or 4 (x4) weeks. The percent inhibition of tumor
growth relative to vehicle controls are determined by tumor

measurements. The results are reported in Table 18.
TABLE 18 _
In-Vivo Anti- !
s.C. Route & | Ex Ex Ex Ex Ex Ex | Ex
Tumor | Schedule| 2 1 3 7 78 | 79 | 75
M27 {po,BID, | 612 - | 27.3 | 58.2
1-7, x4
A431 {ip,BID, | ---- 20.5 0 0
1-5, x4
A431 |po,BID | 45.6 | ------ 8 | 29.1
1-5, x4
A431 |po,BID, | 365 ----- 26
1-5, X4
A431 |po, BID, 31 0 |345
1-6, x4
C-f-1 |ip, BID, 8 0 8 39.7
1-5, x2
C-f-1 | po, BID, 9.6 | e=v--- 0 39.3
1-5, x4
C-f-1 | po, BID, 267 | 25 | 20
1-5, x4
SW- |ip, BID, 0 0 27 | 19.6
620 |1-5, x4 :
SW- |po, BID, 46.1 0 15.8 | 48.6
620 ]1-5, x2




TABLE 8 - continued FPT EXAVPLE A : HEET
IC[err] F [err] 145 REPLA%EMENT S
>100" 146 [err] 10-1Q0 {147 .
CH3 >100 [err] [err] 301 17 JUN 1996
0.01-10 [err] [err] 0.01-10 [err] 305
[err] 10- 100 22@1 -
0.01-10 [err] 0.01-10
- conti
s.c. | Route& | Ex Ex Ex Ex '| Ex Ex | Ex
Tumor] Schedule] 2 | 1 _ 3 7_1| 78 79 | 75

SW- |po,BID, | 33.5 | ~==ee- | w=n-- 0

620 |1-5, x4

SW- | po, BID, 590.6 | 26.7 | 43.4

620 }1-5, x4

Additional in-vivo anti-tumor results are reported in Table 19. In
Table 23, LOX is a human memanoma cell line, and the schedule "10/wk,
5 x4* for example, means 10 times per week (twice a day Monday to Friday)

for 4 weeks.
TABLE 19
In-Vivo Anti-Tumor Besults
10
Example Tumor Dose Route & Average
or . (MPK) Schedule % Tumor
Structure ' Inhibition
Ex 2 SW620 100 ip, 10/wk, x2 0
SW620 100 po, 10/wk, x2 0
SW620 100 po, 10/wk, x4 1
M27 100 po, 14/wk, x4 45
Ex. 4 SW620 100 po, 10/wk, x4 2
Ex. 7 | SWe20 100 po, 10wk, x2 13
Swe20 100 po, 10/wk, x4 0
M27 100 |po, 14/wk, x4 40
Ex. 45 SW620 100 po, 10/wk, x4 0
| SW620 100 po, 10/wk, x4 19
M27 100 po, 10/wk, x3 0
Ex. 47 SW620 100 po, 10/wk, x4 0.
SW620 100 po, 10/wk, x4 30
M27 100 po, 10/wk, x3 19
Ex. 49  SW620 100 po, 10/wk, x4 0
SW620 100 po, 10/wk, x4 27
M27 100 30

po, 10/wk, x3
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| C[err] 307 ' 0.01-10
0. 01-'_10 *309 : 0.01- 10_ iw :
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Example Tumor Dose Route & Average
or (MPK) Schedule % Tumor
Structure | . Inhibition
Ex. 75 SWe620 100 - |}po, 10/wk, x4 26
SwWe620 100 po, 10/wk, x4 4
SW620 100 po, 10/wk, x4 54
SW620 . 100 po, 10/wk, x4 7
M27 100 po, 10/wk, x4 0
Ex. 82 SW620 100 po, 10/wk, x4 25
SW620 100 po, 10/wk, x4 32
1Ex. 88 SW620 100 po, 10/wk, x4|  43.25*
- I|M27 100 po, 10/wk, x4 19 .
SWe620 100 po, 10/wk, x4 38*
| LOX 100 po, 10/wk, x4 70
SW620 100 po, 10/wk, x4 38
SwWe20 100 po, 10/wk, x4 37
SW6e20 50 po, 10/wk, x4 30
SW620 50 po, 10/wk, x4 30
SW620 25 po, 10/wk, x4 4
SW620 25 po, 10/wk, x4 0.
SW620 100 po, 10/wk, x4 27.4*
LOX 100 po, 10/wk, x4 33
SW620 100 po, 10/wk, x4 28
SW620 100 po, 10/wk, x4 38
Ex. 127 SWe20 100 po, 10/wk, x4 25
SW620 100 po, 10/wk, x4 42
M27 100 po, 10/wk, x3 22
Ex. 187 (6.8)| SW620 100 po, 10/wk, x4 11
' SwWe20 100 po, 10/wk, x4 21
Ex. 192 - SW620 - 100 po, 10/wk, x4 29
SW620 100 po, 10/wk, x4 40
Ex. 287 SW620 100 po, 10/wk, x4 14
SW620 100 po, 10/wk, x4 0
Ex. 290 SW620 100 po, 10/wk, x4 41
SW620 100 po, 10/wk, x4 16
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TABLE 19 - i
Example | Tumor Dose Route & Average
or ~ (MPK) Schedule | % Tumor
Structure Inhibition
Ex. 293 SW620 100 po, 10/wk, x4 5
SW620 100 po, 10/wk, x4 47
Ex. 301 SW620 100 po, 10/wk, x4 16
SW620 100 po, 10/wk, x4 0
Ex. 82A Swe620 100 po, 10/wk, x4 27
SW620 100 po, 10/wk, x4 26
Ex. 342 SW620 100 po, 10/wk, x4| ~ 39
SW620 100 po, 10/wk, x4 31
5.21 SW620 100 po, 10/wk, x4 19
SW620 100 po, 10/wk, x4 17
M27 100 po, 10/wk, x4 0
5.25 - {SW620 100 po, 10/wk, x4 7
SWe20 100 po, 10/wk, x4 36
* Average of several results '

The compound of Example 342 (Table 19) is:

5 For preparing pharmaceutical compositions from the compounds
described by this invention, inert, pharmaceutically acceptable carriers
can be either solid or liquid. Solid form preparations include powders,
fablets, dispersible granules, capsules, cachets and suppositories. The
powders and tablets may be comprised of from about 5 to about 70

10  percent active ingredient. Suitable solid carriers are known in the art, e.g.
magnesium carbonate, magnesium stearate, talc, sugar, lactose. Tablets,
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0

| err] 229 0.01-10 231 10-100 232 01r346~5-107)
(5.106) - (5.107) 236 0.01-10 237 1p-10Q -

10- 100 (5.111) (5.112) (5.113) 239 0.01-1 22‘07 J@?ﬂ%
0.01-10 246 0.01-10 (5.114) (5.115) (5. 20) 247
0.01-10 248 0. 01 10 248 02%1 10 (5.122) . 124)

(5.123) 249 6 1-0-

(5. 125) pow{ 15 et@%@nd capsules cﬁb%g%ed%sohd dosaqe) 5 o5g
10-100 259  suitable for@yahadministaation. (5.134)

(5.135) 260 0. ¥dr préparifR§ suppositorfesDa-1df meﬁﬁa wax such 8s@!lmbRure of

fatty acid glycerides or cocoa butter is first melted, and the active
5 Ingredient is dispersed homogeneously therein as by stirring. The molten
homogeneous mixture is then poured into convenient slzed molds,
allowed to cool and thereby solidify.
Liquid form preparations include solutions, suspensions and
emulsions. As an example -may be mentioned water or water-propylene

10 glycol solutions for parenteral injection.

Liquid form preparations may also include solutions for intranasal
administration.

Aerosol preparations suitable for inhalation may include solutions
and solids in powder form, which may be in combination with a

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

20 The compounds of the invention may also be deliverable
transdermally. The transdermal compositions can take the form of
creams, lotions, aerosols and/or emulsions and can be included in a
transdermal patch of the matrix or reservoir type as are conventional in the
art for this purpose.

25 Preferably the compound is administered orally.

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

30 The quantity of active compound in a unit dose of preparation may
be varied or adjusted from about 0.1 mg to 1000 mg, more preferably from
-about 1 mg. to 300 mg, according to the particular application.

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

35 Determination of the proper dosage tor a partlcular situation is within the
skill of the art. Generally, treatment |s mltnated w:th smaller dosages which
are less than the;optimum dose of the compound Thereafter, the dosage
is increased by small mcrem,ents unttl the optlmum eﬁect tmﬂer the
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(5.148) 281 0.01-10 282 0.01-10 283 ~OT- 10

(5. 149) (5.150)“ (5.151) 284 0.01-10 285 04 DEO193®
286 | 0.04-10 (5.152) (5.153) (5.154) The
conpounds listed in Table 10 refer to chrpZ);Ide of Fornula $p10.00: [err] 5
-214 - TABLE -&QAEééM?LE ILEPT 1 Jerr]
([err]M 149 - [err] o 10- 100 150

10- 100 1. A compound selectad from a compound of the formuta:

IR - ' Tt 5o

Al 88



[err] 75 0.01-10 TGRERLACEMENT SHEET
0.01-10 [err] 77 [err] 8—~01T-T0 kerr]
78 ' 0.01 -10 [err]l 79 g o DEC 1%
0.01-10 [err] -215- TABLE 10 - conti nued EXAVMPLE

R FPT ICerr] ([err]M 80

0.01-10 [err] 81 : 238 [err]

0.01-10 '

or a pharmaceutically acceptable salt or solvate thereof, wherein .

one of a, b, ¢ and d represents N or NR? wherein R® is O, -CHz or
~(CH2)nCO2H wherein n Is 1108, and the remalnmg a,b,candd groups
represent CR1-or CR2; or

each of a, b, ¢, and d are lndependently selscted from CR! or CR?;

each R and each R2 s independently selected from H, halo, -CFa,
-OR19, -CORT10, -SR10, -S(O}R1? (whereintis 0, 1 or 2), -N(R19),, -NO,,
-OC(O)R19, -CO2R 19, -OCOR11, -CN, -NR1°COOR1, -SR11C(0)OR™,
-SR1IN(R75), (wherein each R7S is independently selected from H and

| -C{O)OR1), benzotnazo!—'l-yloxy. tetrazol-5-yithio, or substituted tetrazok
—/ S-ylthio, alkynyl, alkenyl or alkyl, said alky! or a!kenyl group optionally
being substituted with halo, -OR10 or -CO2R1%;

R3 and R4 are the same or differant and each independeantly
represents H, any of the substituents of R1 and R2, or R3 and R4 taken
togethar represent a saturated or unsaturated Cs-Cy7 fused ring to the
benzene: ring;

RS, RS, R7 and R8 each mdependently represents H, -CFa, -COR!109,
alkyl or aryl, said alkyl or ary! optionally being substituted with ~OR10,
-SRI, -S(O}R™, -NRTCOORT, -N(R19)2, -NOz, -COR®, -OCORT™,
-OCO,R11, -CO4R10, OPO3R10

L or RS is combined with RS to represent =0 or =S and/or R is
~ combined with R8 to reprasent =0 or =S;

R10 represents H, alkyl, aryl, or.aralkyl;

R11 represents alkyl or aryl;  ~

the dotted line between carbon atoms § and 6 represents an
optional double bond, such that when a double bond Is present, A and B
independently represant -R19, halo, -OR11, -OCO2R11 or -OC(O)R1Y; and
whien no double bond is present between carbon atoms § and 6, A and B
each independently represent Ha, «(OR11)z; H and halo, dihalo, alkyi and
H, (alkyl)2, -H and -OC(O)R10, H and -OR19, =0, aryl and H, =NOR1%or
-0-{CH2)p-O- wherein pls 2, 3 cr 4;

s

A



82 0. 01- 10! 3EP| ACEMENT SHEE
[err] 0.01-10 313 T SHEE
0.01-10 [err] 314

0.01-10 234 [err] |0, of.§oDEC wo9
-216 - TABLE 10 - continued EXAMPLE 239 R = =2
IC[err] ([err]M 316 ' 0.QfL-10 [err]

R20, R21 and R4S are each In&@pér%oerkﬁf sé!ecédoffoqbthe

group consisting of:
() &
(2) ~(CH2)qSC(O)CH3z wherein q Is 1 to 3;
~(3) -(CHz)qOSOZCHa wherein q is 1to0 3;
@ -
(5) ~CS(CHa)w(substltuted phenyl) whereln Wis 1103 and the

substitutents on said substituted phenyl group are the same substitutents
as described below for said substituted phenyl;

0 01 10 [err]

(6) - -NHz;
| (7) -NHCBZ;
~ - (8) -NHC(O)OR®22 wherein R22 is an alky! group having from 1 to
5 carbon atoms, or R22 represents phenyl substituted with 1 to 3 alkyl
groups;
(8) alkyk

{10) -(CHz)kpneny! wherein k is1to6;

(11}  phenyf;

(12)  substituted pheny! wherain tha substituents are salected from
the group consisting of: halo, NOg, ~OH, *OCH3, -NHz, -NHR22, -N{R22),,
alkyl, ~O(CHz)tpheny! (wherein t Is from 1 to 8), and -O(CHg)isubstituted
pheny! (wherein t is from 1 to 3);

(13)  naphthyl;

_ {14)  substituted naphthyl, wherein the substituents are as defined
' for substituted phenyl above; o
) (15) _ bridged polycyclic hydrocarbons having from & to 10 carbon
atoms; '

(18)  cycloalkyl having from 5 to 7 carbon atoms;

(17)  heteroaryl;

(18) hydroxyalky!;

(18)  substituted pyridyl or substituted pyridyl N-oxide whérsin the
substituents are selected from 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; :

* [4 L M. S *



Ph 183

0.01-10 H 321

0.01-10 -217 - TABLE 10- continued EXAVPLE T
FPT ICferr] ([err]M 368 [err] >100 Table 11 lists FPT | erd] RE&)}EEMEWn:SHEE
addi ti onal conpounds. 5 TABLE 11 H NP}[% H%%T 99
ICerr] . EXAMPLE FPT ICerr] EXAMPLE FPT I Cferr] ([err]N) & 3
([err]M 187 0.01-10 187 0.01-10 188 d. Oll=10—(6~+}
(6.8) (6.9) 240
(20) ‘ (1) (22)
'-l!-i SH
N
/ . CH
. O

(23) -NHC(O)—(CHz)k-phenyl or -NH(O)-(CHz)k-substitued phenyl,

. wherein said k is as defined .above;

{24) pipertdine Ring V
< N"' RSO

wherein R50 represents H, alkyl, ancylcarbony!. alkyloxycarbony!,

haloalkyl, or -C(O)NH(R19) wherein R1%is H or alkyl;

(26)  -NHC(O)CH2CgHs or -NHC({O)CHz-substituted-CgHs;

(26)  -NHC(O)OCsHs:
(27) (28) (29)

(30) -OC(O)-heteroaryl for example

-——o-c—@

(31)  -O-akyl {e.g., -OCHg); and
(32) -CFga:or

R20 and R21 taken'together {6rm a =0 group and thé remaining

R46 {s as defined above; or

A




1
189 0.01-10 190 0.01-10 191 0.01-10 ({5REA)ACEMENT SHEEI
(5. 63) (5.64) 192 0.01-10 194 0.d1-10 195
0.01-10 (5. 65) (5. 67) (5.68) 196 0. d1-frog 013%;;3 9
0.01-10 198 0.01-10 (5. 69) (5. 70) A 1%
199 10-100 199 10-100 200 0.01-10 (b. k2A)
(5. 72B) (5.73) 201 0.01-10 202 10-100 203
10- 100 (5. 74) (5. 75) . (5.76) 205 0-01=10
206 0.01-10 207 10-100 (5. 5%} (5.79
(5.80) 208 0.01-10 209 0.01-10 210 0.01-10 (5. 81)
(5. 82) ABhoA 1l 146 _ a0 01 213
10- 100 (5. 84) two of R, h( 5 égsj R takg“qggé‘ﬂe{ é’.]’é%?’pﬂ?"% %&O‘éloo 215

10-100 216 ~10-100 (5. (5. 88) (5. 89)

e

wherein R50 is 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; '

R25 represents heteroary|{ or aryl; and R48 represents H or alkyl;

Z represents O or S

and wherein for the compounds of
Formula 5.2 the substituents R20, RZ.T.. and R48 are selected such that
when one of said substituents R29, R21; and R46 is selected from the
group consisting of: (1) H, (2) -OH, (3) -NHz, (4) -NHC(O)OR22, (5) alkyi,
{6) phenyl, (7) heteroaryl, (8) hydroxyalkyl, (S} substituted pyridyl, (1:0)
substituted phenyt and (11) -O-alkyl, then the remaining two of said -
substituants R20, R21 and R46 cannot both ba H when: (a) R and R2 are
both H, and (b) the double bond between C-5 and C-6 is absant, and (c)
both A and B are Hz, and (d) R* Is H, and (e) R3Is H or Cl at C-8,

o with the proviso that:

1. R*, R®, and R', together with the carbon atom to
which they are bound, do not form an alkyl group:; and

2. When one of R®, R*, and R' is H, alkyl, -OH, <NH,, -
NHCO(O)OR*?, ..hydroxyalkyl, -O-alkyl, -NHC(O)OCH,CiH;, -
NHC(0)OC¢H,, aryl, pyridyl, and substituted pyridyl, and one
of a, b, ¢, and d represents N or NR’, "and the remaining a,
b, ¢, and 4 groups represent CR' or CR?, then at least one
of the remaining is other than 'H, alkyl, -OH, -qu,, -
NHCO(O)OR*, hydroxyalkyl, -0-alkyl, ~NHC(O)OCH,C¢H;, -
NHC(O)OCHs, aryl, pyridyl, and substituted pyridyl; and

AR O KR o




-218- TABLE 11 - continued EXAVPLE FPT I Jerr] EXAWPLE FPT REEEHP?WENT SHEET

EXAMPLE FPT Ierr] ([err]M ([err]M 217 gq. =10

0.01-10 233

251 0.

(6.12) 352
0.01-10 273
0.01-10 264

263 0.

(5.129) 252
(6. 4)

0.01-10 (5.90) (5.91) ge;iﬁnsi

01-10 261 0.01-10 351 0.01-10 (5.|12f)
0.01-10 353 0.01-10 354 0. 01} 10 355

0.01-10 267 0.01-10 (5. 143) a (6.1) 356

>100 262 0.01-10 (6. 15) (6. 13)
01-10 253 0.01-10 280 0.01-10 (6. 14)
0.01-10 182 0.01-10 268 0.01-10 (5. 128)
(5.1 39)

3. When at least one of R?®, R*, and R* is

selected from H or alkyl, and the remaining two are
independently selected from -(CHz)x-aryl, -aryl,
heteroaryl, substituted pyridyl, énd one of a, b, c,
and d represents N or NR®, and the remaining a, b, c,
and d groups represent CR* or CR?, or when two of R*,
R?', and R*® are independently selected from H or
alkyl, and the remaining one is selected from -
(CH,)x-aryl, -aryl, heteroaryl, substitute pyridyl,
and one of a, b, ¢, and d represents N or NR®, and
the remaining a, b, c, and d groups represent CR' or
CR?, or when all of R?*°, R*, and R% are selected from
- (CH,)x-aryl, -aryl, heteroaryl, substituted pyridyl,
and one of a, b, ¢, and 4 represents N or NR®, and
the remaining a, b, ¢, and d groups represent CR' or
CR?>; then each R' and each R? is independently
selected from -S(0) R, -CN, -NR*°C (0) OR*?,

SR*'C (0) OR™, -SR™N (R7®) 5, benzotriazol-1-yloxy,
tetrazol-5-ylthio, or substituted tetrazol-5-ylthio,
and each R® and each R! is independently selected
from H, halo, -CF;, -OR®, -COR'Y, -SR', -S(0)R", -
N(R¥®),, -NO,, -OC(O)R¥®, -CO.RY™, -OCO,R'™, -CN, -
NR¥°C (0) OR*, -SR*cC(0)OR, -SRYN(R”®)., benzotriazol-
1-yloxy, tetrazol-5-ylthio, or substituted tetrazol-
5-ylthio, alkynyl, alkenyl or alkyl, said alkyl or
alkenyl group optionally being substituted with
halo, -OR}® or -CO,R*, or R® and R* taken together
represent a saturated or unsaturated Cs-C; fused ring

to the benzene ring; and

N A AT



| REPLACEMENT Snttd
277 0.01-10 (6.20) The compounds listed in Table 12 refel to
conpounds of Formula 525.00: A [err]  -219 - TABLE 12 FPT Exwff%gg BEC 1899
A B ICerr] ([err]M 184 (5.60) -
[err] 0.01- 10 [err] 185 (5.61) L
0.01- 10
243

4. when two of R¥, R¥, and R’ taken together form
pii)eridine,

and the remaining is H,and one of a, b, ¢, and d represents
N or NR’, and the remaining a, b, ¢, and d groups repre-
sent CR! or CR?); then each R®! and each R?® is indepenflently

_ selected from -S(O)[R*, -CN;, -NRI°C(O)ORY, -SRMC(O)ORY:, -
SR¥N(R™),, benzotriazol-l-yloxy, tetrazol-5-ylthio, or
substituted tetrazol-S-ylthio, and each R? and each R! is
independently selected from H, halo, -CF, ~OR!}?, -COR®¥®, -
SR, -S(0).R¥%?, -N(R),, -NO,, -OC(O)R', -CO,R¥, -OCO,R:, -
CN, -NR*C(0)OR!?, -SR™C(0)OR}, -SRMN(R™),, benzotriazol-1-
vyloxy, tetrazol-~5~ylthio, or substituted tetrazol-5-ylthio,
alkynyl, alkenyl or alkyl, said alkyl or alkenyl . group
optionally being substituted with halo, -ORY or -CO,R'®, or
R? and R* taken together represent a saturated or unsaturat-
ed C;~C; fused ring to the benzene ring; and

* c L M s *



223 (5.96) [err] 0.01- {(REPLACEMENS SHEET
10 22 1) '

(5.97)
[err]
0.01- 10
B

4 (

0.01- [err] 0.01- 10 2§5}(% 88
- 220 - TABLE 12 - continued FPT EXAMPLE D §3DEC 1939

| Cferr] 225 (5.99) [err] 10 [erji]
244 \-

5. When two of R?°, R?', and R*® are independently selected
are independently selected from H or alkyl, and the

remaining one is independently selected from unsubstituted

pyridyl N-oxide or substituted pyridyl N-oxide, and one of

a, b, ¢, and d represents N or NR?, and the remaining a, b,
c, and d groups represent CR' or CR?; then each R' and each R®
is independently selected from -CN, -NR°C(0)OR*, -SRY™N(R”®),,
benzotriazol-1-yloxy, tetrazol-5-ylthio, or substituted
tetrazol-5-ylthio, and each R® and each R* is independently
selected from H, halo, -CF;, -OR'Y®, -CORY@, -SR', -5(0).R', -
N(R*),, -NO,, -OC(0)R'®, -CO,R'®, -OCO;R', -CN, -NR'°C(O)OR™™, -
SR*C (0)ORY, -SR™N(R"),, benzotriazol-l-yloxy, tetrazol-5-
ylthio, or substituted tetrazol-5-ylthio, alkynyl, alkenyl
or alkyl, said alkyl or alkenyl group optionally being
substituted with halo, -ORY?® or -CO;R', or R® and R* taken
together represent a saturated or unsaturated Cs-C; fused

ring to the benzene ring;and

6. When R?® is -aryl, and one of a, b, c, and d represents
N or NR?, and the remaining a, b, ¢, and d groups represent
CR! or CR?, then each R' and each R® is independently selected
*from -S(0)¢R*, -CN, -NR'C(0)OR™, -SRY™C(0)OR™, -SR™N(R"®),,
benzotriazol-1-yloxy, tetrazol-5-ylthio, or substituted
tetrazol-5-ylthio,and each R? and R* is independently
selected from H, halo, -CF,, -OR*®, -CORY, -SR', -g(0).R', -
N (R),, -NO,, -OC(O)R®, -CO,R'®, -OCO,R, -CN, -NR'°C(0)OR',

SR**C(O)OR'!, -SR™N(R’®),, benzotriazol-1l-yloxy, tetrazol-5-
ylthio, or substituted tetrazol-5-ylthio, alkynyl, alkenyl
or alkyl, said alkyl or alkenyl group optionally being
substituted with halo, -OR' or -CO;R', or R® and R* taken
together represent a saturated or unsaturated Cs-C; fused

ring to the benzene ring;and

A A L



REPLACLN £NT SHEET
226 (5.100) [err] 0.01- 951 b
[err] [err] 10 [err] 226 (5.101) s
[err] 0.01- 10 351 09 DEC 6%981
10 354 0.01-
listed in Table 13 refer to conmpounds of Fornula 515.00: [|drr] -221-
TABLE 13 EXAMPLE R 245 FPT 1(Jerr] ‘C![-eﬁ]i_} +5%
10- 100

7. when at least one of R¥, R¥, and R* {s selected from
H or alkyl, and the remaining two are independently select-

ed from -(CH,)~axyl, -aryl, and ™\
\: FAVIRTEN

and one of a, b, c, | and d represents N or NR?’, and the

: 1 2
remaining a, b, ¢, and d groups represent CR™ or CR", or

when two of R?®, R** and R*® are independently selected
from H or alkyl, and the remaining one is selected from -

(CH,)x-aryl, -aryl, and

\‘ \ .
¢V N-H
and one of a, b, ¢, and d represents N- or NR’, and the

~remaining a, b, ¢, and 4 groups represent CR! or CR?, or
when all of R¥®, R¥®; and R‘ ,sre selected from -(CHz)x-aryl,

\,-—-\V . H

and one of a, b, ¢, and 4 represents N or NR’, and the

remaining a, b, ¢, and d groups reprasent CR! or CR?; then

each R! and each R? is independently selected from ~-S(0) R,
W -CN, -NR}C(Q)OR, -SRMC(O)OR™, SR“N(R”),, benzotriazol-
- l-yloxy, tetrazol-S-ylthio, or substituted tetrazol-5-
ylthio, and each R® @nd each R' is independently selected
from H, halo, -CF, -OR', -COR*, -SRY, -S(0).R%, -N(RY),,
-NO,, -OC{O)R', -CO,RY®, -OCO,R', -CN, -NR*C(O)OR™, -
SRMC(O)OR!, -SRM™N(R’®),, benzotriazol-l-yloxy, tetrazol-5-
ylthio, or substituted tetrazol-5-ylthioc, alkynyl, a]'%kenyl
or alkyl, said alkyl or alkenyl group optionally ;being
substituted with halo, -OR*™ or -CO,R¥®, or R® and R* ‘taken
together represent a saturated or unsaturated C-C, fused

-aryl, and

the

ring to the benzene ring.

* < L M S *



152 10-100 153 i -t AL - o
o b0 P ot 87 0.01- 10 AEALACEMENT Sy

1
4 28

IC[err] results were: (1) Exanple 180, conpound 5.47, 0.01-10 [er'“f']‘",,%@
Exanpl e 181, conpound 5.48, 0.01-10 [err]M (3) 5 Exanple 182, 0cb B9
6.4, 0.01-10 [err]M and (4) Exanple 183, conpound 6.5, 0.0{-{10 [err] M.

TABLE 14 COVPARI SON OF FPT | NH BI TI ON AND GGPT | NHI BI TI ON EMANPLE

ENZYME | NH BITION  ENZYME | NHIBITION FPT I Clerr] [err]M |L____GGRT
IC[err] [err]M1 "~ 0.01-10 . 346 >46 2
0.01-10 >46 3 0.01-10 >39 5
0.01-10 >46 7 0.01-10 >45 8
0.01-10 42

2. The compound of Claim {, wherein 2 is N and b, ¢, and d are

carbon; R! and R? are the same or different and each is independently
selected from H, halo, -CF3, lower alkyl, or benzotriazol-1-ylaxy, and R! {s at
the C~4 position and R? is at the C-3 position; RS and R¢ are the same or
different and each is.independently selected from H or halo, and R3 is at
the C-8 position and R% s at the C-8 position; when the double bond
between carbon atoms § 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 Ha, (-H and -OH]) or =0;

~ RS, RS, R7, and R8 are H; Z is O;
R* is piperidine Ring V wherein R®® is not H; and R*
represents , 3-pyridyl, 3-pyridyl N-oxide, 4—pyridyl( 4-
pyridyl N-oxide, 3-N-methylpiperidinyl, 4-N-
methylpiperidinyl, 3-N-acetylpiperidinyl or 4-N-
acetylpiperidinyl.

N

X3

* c L L S *




181
I N COS CELLS Exanpl e
Processi ng

| err] ([err]M 1
(5.46) 0.01-10 75
0.01-10 45
0.01-10
0.01-10 83
0.01-10
10- 100

42

43

0. 01-10

3.  The compound of Claim 1 selected from:

* c L M S *

1
42 - 222 - TaBLE REBLABEHENTPHE T
I nhi bition of Ras Exanpl e | nhi bi t of .
Processing |Jerr] ([err]M X#U QF%EL ﬁ%ﬁ
0.01-10 82 D. §1-10 156
0.01-10 2
0.01-10 157 0. 01\ 0 78 —
0.01-10 19 0. 01-10 89
0.01- 10 5 - 247 0.01-10 77
0.01-10 6 0.01-10 49



47 10-100 44 10- 100 87 RéPLACEgv;ENT SHEET

10-100 46 10- 100 85 10- J00p—8%

10- 100 3 10-100 76 . 10- 100 15@8(5;512@99
10-100 48 10- 100 5 10- 00 8

10- 100 53 10- 100 181 (5. 48) 0. 01} 16~+TTapTe 15,

the nunbers in parenthesis in the Exanple colum 5 refer tp the fornula

nunber for the conmpound -used in the indicated exanple. Al so—ttre—tonpound
of Exanple 157 is: [err] REPLACEMVENT B8HEET - 223 - TABLE 16 | NH Bl TI ON
OF TUMOR CELL GROWMH MAT ASSAY

C

[



[ REPI ACEWENT SHEET |
Exanpl e Tunor  Normal Exanpl e Tumor  Normal |1 err] RF%’@FE}’]‘EN
(Gerr]__1derr] (lerrIM ([err]n (TerrIM (Lerk1M 7 hee oo
2.5 >50. 0 -1 1 b5t 00 ‘gzm-“ 1839
3.1 40.0 5 6.3 >50.0 89 6.3 |>p5. 0 127
6.3  >50.0 45 6.3 >50. 0 88 8.0 |1>50.0 6
12.5 50.0 49 12.5 >50.0 47 12.5 >50_0 48
12.5 25.0 79 12.5 >50.219158 (5. 36) 12.5 18.0 2
25. 0 >50.0 10 1 25.0 >50.0 128 25. 0 >50. 0 44 -

25.0 25.0 164 25.0 >50.0 43 50.0 165

(5. 34) 25. Qs 25.0 >50. @ 7.0
>50.0 159 (5. 1) 0.0 167 (5.32) 160 (5.39)
37.0 50.0 \\ 168 A 37.0 >50.0 161 ( >50.0 5
37.5 100.0 I8 (] 29 37.0 >50.0 93 _>5o.0
 HsC N
: Cllg NH
o (o) ~ 2
OJ\../IPT CH; . N
§ H ]
| | s
. S
5
OCHj,
OCHg . :
b.

*
1

* [ L M s *



REPLACEMENT SHEE]

94 40.0 80.0 88 >50.0 >50.0 3

>50.0 7 50.0 100.0 90 50.0 >50.

50.0 80.0 95° >50. 0 >50.0 11 - >50. 0

50.0 >50.0 96 50.0 >50.0 97 >50. 0 -

50.0 >50.0 121 50.0 >50.0 126 50.0 >50.0 163

(5.27) 50.0  >50.0 42 500  >50.0 154 (5. 28)
>50.0 169 (5.33) >50.0 >50.0 46 50.0  >50.0 80

>50. 0 >50.0 77 >50. 0 >50.0 76 >50.0 50.0 81
>50. 0 >50.0 173 (5.35) >50. 0 >50. 0 -224 - TABLE 16- conti nued
Exanpl e Tunor Nor mal, Exanpl Tunor Normal I (Jerr] I C[err]

ICerr] 1err] g compound ofthc?om“la-'

(500.00)
i
R
4n R is selected from:
l\/.
(5.92) (5.53)
7 N‘H N™ Noz
o o
(&
: (5.95)
N
4Js~4’s X
) 0 | N |

l'l!llllcl IR 001



([err]M ([err]M ([err]M ([err]M 170 (5.37) - BHEET
174 (5. 38) 50.0  50.0 171 (5.40) 50.0  >50.0 87 EPLACERIENT 51 |
50.0 >50.0 172 (5.42) >50.0 >50.0 175 (5.43) >50. >5gﬁe Q@Qj
(5.47). 18 >50.0 181 (5. 48) <3.1  >50.0 In Tabl & 16,0 8n8EL & ‘_j
nunbers in parenthesis in the Exanple colum refer to the fo | a_punher

for the conpound used in the indicated 5 exanple. TABLE 17 BExanpl e

Enzyme  COS CELLS Inhibition of Tunor Cglgly I nhibition Aclivity

G owt h GGPT [ nhi bition of MAT Assay I C[err] ([err] Ras
ICerr] ([err]M Processing ICJerr] ([err]M Tunor Nor mal 180
>42 0.01-10 - 18 >50 12.5 50 12.5 >50 182

(6. 4) >40 10- 100 37

) * c L M S *



183 (6.5) >40 10- 100 5

10- 100 12.5 >50 185 (5.61) -

- 187 (6.7) >46 0.01-10 37

(6.8) >46 0.01-10 9 >50 4

42 0.01-10 37 >50 190 (5.63)

>50 >50 191 (5.64) :

>43 0.01-10 - 25 >50 37 .>50 -2257 TABLE 17 -
conti nued Exanple Enzynme COS CELLS Inhibition of Tunor Cel
Inhibition Activity G owth 252 _

the compound of Example 89 having the formula

i wherein R is

2e
. Ny CH,

@

the compound of Example 287 having the formula

(500.00)

wherein R is

A



' =l A ¥ z‘-;ff,; shzel
GGPT | nhi bition of MAT Assay I C[err] ([err]M Rag REPLAL- ‘
IC[err] ([err]M Processing | (Jerr] ([err]M Tunor Nor{ma nn
(5. 69) >46 0.01- 10 >50 25 4500 ﬁe?ﬁ-" s
(5. 70) - 10- 100 25 >50 198 (5. 71} o
0.01-10 12.5 >50 200 (5.73) ---- 0. 014110 18 ‘_]
>50 201 (5.74) ---- 0. 01-10 3.1 12.5
- 0.01- 10 <3.1 1 @998 (5.81)
>50 >50 209 (5. 82) - 25 >50 211
(5. 84) | . 37 >50 212 (5. 85) -
- 25 37 217 (5.90) - 37
50 218 (5. 91) --- 37 50 219 (5.92)
o 25 the cGﬁQMﬂ.ﬁ@d(dﬁf ﬁrhmple 200 ha.ving the formula 25
the compound of Examplc 295 hav:lng the formula
. R
N\ wherein R is
- ) Noz
OJ\’Q

AR



221 (5.94) - - - 6. 25 >50 222 (5.19B8EPLACEMENT SHEET
0.01-10 18 37 223 (5.96) 10- 100 L

>50 223 (5.97) - 0.01-10 8 >50' 224 (p. 0

- 0.01-10 37 >50 225 (5.98) ﬁ-jé -QEC L
12.5 50 225 (5.99) ---- 0.01-10 {2Ls

>50 226 (5.100) | --- 254 25 >50 226{ (5.101)

—--- 0.01-10 12.5 >507227 (5.102) >41 | —6— 0110

4 >50 229 (5.104) - 37 >50 230
(5.105) —-a- 10- 100 37 >50 233 (5.108) —-a-
0.01-10 18 >50 -226- TABLE 17 - continued Exanple

Enzyme  COS CELLS Inhibition of Tunor Cel
the compound of Example 296 having the form@a

& wherein R is

wherein R is

* c L M s *



o REPLACENENT SHEET

I nhi bition Activity G owt h GGPT I nhi bition
Assay I CJerr] ([err]M Ras ICerr] ([err]M iProceSS|E]rL,gC
1Cerr] ([err]M Tunor Nor mal 234 >43 | 1"39
0.01-10 3.1 >50 235 0.01-{0
12.5 - >50 236 (5.111) >45 0.01-10 g >50
237 (5.112) ---- .- >50 >50 238.(5.113) )
>50 B 239 (5. 114)
0. 01-10 37 >50 246 (5.121) >40 0. 01-10
-12.5 50 <3.1 _ >50 247 (5.122) >40 0.01 -10
25 >50 248 (5.124) ---- 0.01-10 18 >50
248 (5.123) 0 01-10 18 >50 250 (5.126)
---- " 0.01-10 5 5 127)
0.01- 10 ----lﬂzelcqmpmnd OfEmmP?e Vﬁ@gdhel@miula

=X Cl

\

N (510.00)

R
whereln R 1s

. %
X
OJN 1
the compound of Example 314 having the formula
= Cl

L .

N (510.00)
R .~

wherein R is

| RER Y



| EMENT S‘r'
266 (5.138) 0.01- 10 3.1 | BEBLAGRAEN]
(6.17) - 10- 100 - - 269 (5.4 ST nn
0.01-10 6. 25 12.5 276 (5. 145) - 0,01} 10 9 Bel 1823
12.5 50 281 (5. 149) ---- . 0,01-10 >80
283 (5. 151) ce-- 0.01-10 10 >50 28H (5. 153)
- 10- 100 12.5 >50 286 (5.154) - Mo
0.01-10 25 >50 287 , >40 10- 100
3.1 >50 50 >50 25 256 >50 -227- TABLE 17-
conti nued Exanple Enzyme COS CELLS Inhibition of Tunor Cell
Inhibition Activity G owt h "GGPT I nhi bition of MAT Assay
the compound of Example 281 having the formula
_ ~ NG
\ R
wherein R is
bi

whereln Ris

* c L ] s * :




REPLACEMENT SHEET

ICerr] ([err]M Ras IClerr] ([err]M Processi hg p-cf-et+i

([err]M Tunor : Nor mal 288 ' 0.0%- 00% BE%{&”{;
>50 289 >40 10- 100 12.5 >50 1§ >50™"
12.5 >50 290 >38 - —--- 12.5 | 56—6—525

>50 8 >50 291 >46 0.01-10 18\ >50

292 >44 1 0.01-10 6.25 ~ >50 293 i 46 -
10- 100 12.5 >50 12.5 257550 12.5 >50 294

- 0. 01-10 18 >50 295 10- 100

---- 297 41 S >50 >50 298

>35 10-100. the c&%ound Ofﬁ 20 ple 294 h&ang the

formuyla

wherein R fs - R
U )
== cl
\
N.
.[:hi] (5.23)
N II'I SH
A/N
o CHy
0

| A



299
12.5
0.01-10
>50 305

0.01-10
310

TABLE 17 conti

| nhi bition

Soud Ted BT
1000 - 300 | | 0 g JEC 1898
0.01-10 <3.1 >50 301 40 0. 01- 10
>50 <3.1 >50 <3.1 >50 303 il 143
8 >5Q 304 >40 \ _ 50
---- 25 >50 307
12.5 50 309 35.1 10- 100 ----
---- ---- 25 >50 - 228 -
nued Exanple Enzyme g CELLS Inhibition of Tunor Cell
Activity G owt h GGPT I nhi bition of MAT Assay

a compound of the formula;

R (516.00) |
wherein R is selected from (a)- (r)

(a)

.
N
]:N] (5.65)

[TLTTTR

- O



1
ICerr] ([err]M Ras IC[err] ([err]M Proce$ sﬁ&f@ﬁ@{“‘érr’]‘# ZET
([err]M Tunor Nor mal 311 41. 0. 01 :
>50 312 >46 0.01-10 . 12.5 >50 31 g ¢ DEC 13%9
>46 0.01-10 6. 25. >50 314 : >46 0.01-10
4 >50 316 >43 %100 25 >50 318
37 37 4 \
6. 25- >50 322 --- 0.01-10 8 >50
351 . 0.01-10 -- ---- 354 : 1000
(b)-- ) - (d) 0.01-10 6. 25 © >50
366 . 0. 01 10 3.1 >50 367
0.01-10 J 5.66P- 25 - >50 RESULTS: 5 1. Enzynol ogy:
The data denons that t he conpounds of the invention are

Q 4

b ~
4 (g) (h) I
N
[ j(5-75)
N~
l 67 . 0o
. N O
' E ] ICHS \(
oS e

AR



inhibitors of Ras-CVLS farnesylation by partially purified rat brain

farnesyl protein transferase (FPT). The data al so show t hqT, a8 o
conmpounds of the invention which can be considered as potenﬁéﬂw\ﬁ QEBET

[err]M 10 inhibitors of Ras-CVLS fanesylation by parti al purified rat
brain FPT. The data al so denonstrate that_.%?rrpounds of thg ijnv@8ti '
poorer inhibitors of geranyl geranyl proté? I"transferase (@®GHT) assayed
usi ng Ras-CVLL as isoprenoid acceptor. Cenerally, the congounds of the

invention are inactive or weakly active as geranyl g;er anyl \ transferase 15
inhibitors at 20 [err]g/ L. Fofj@xanple, with refl&lence to Table 14, the
conpound of Exa Iie; 1 inhibits GGT 24% at 46 [err]Mand is at |east 184-
fold selective r '"FPT i nhibition. The cotpound of Exanple 2, for exanple,
inhi bits GGPTE25%at. 46 [err]Mand is | east® 98-fold sel ective for -
229 - FPT inh} bi ti|d8:7®or anot her elxagﬁ‘fL , the corrpqund of Exanple 3
inhibits GPPT Sfgat 39 [err] M and s atO H3o9-f Q s%zﬁsive for FPT.
This selectivity is-inmportant fo[t t hejapeuti cfpot ‘a4 of the

conmpounds us -

N

(1), (m) (n)
~ |

l . .
N N
. . (5.83)
E (5}[{ 81) [N] (5;2) E Ei; 83
o)\/N\n/o:su oél\/Njc])/'\Fh; 9 mog |

0 '
(o) () (q)
g (5.84) [&] (5.85) | [’l‘j (5.90)
y O/,l\,wa OJ\/ m. o \g/\_,
:v (r) or

RO R A 10



in the nethods of this invention, and increases the pOtentiaB§#¢E§£NE§§lQHEET

conpounds wi Il have selective growmh inhibitory propertiesia
transforned cells. 2. Cel | -Based: COS Cell Assay Western {bliot anitﬁfhgﬁff
the Ras protein expressed in Ras-transfected COS cells folljo

with the tricyclic farnesyl protein transferase 10 i nhibitjrg_of_this

i nvention indicated that they inhibit Ras-CVLS processing, fcausing

accunul ation of unprocessed Ras (see Table 15). The conpounE_pf Exanple.d

for exanple, inhibited Ras-CVLS processing with an I1C[err] val ue of 0.01- 10
[err]M but did not block the geranyl ger2®¥l ati on of Ras-CVLL at
concentrations up to 20 [err]g/nL. 15 M croscopi c and phot ographic
examnation of the Ras-transfected COS cells following treatnent with two
of the tricyclic farnesyl transferase inhibitors of this invention
indicated that they also bl ocked phenotypic changes induced by expression

of oncogenic Ras. Ce ng oncogeni cRa Ras CVLL overgrew
t he nmonol ayer and f i Nze~Cbci of ¢ \ of Exanple 1
i nhibited the norphl og ges i nduced 3 a dose- dependent
manner over the conce ange of 2 to Nerrig/ s he conpound of

U/ o 0

* [ L M s *



Exanple 1 had little effect at 0.2 or 0.5 [err]g/nL Irrportcm?imwtm SHEET
[err]g/m. of the conmpound of Exanple 1 did not prevent the '
changes 25 induced by Ras-CVLL. These results provide evid
specific inhibition of farnesyl protein transferase, but nd
transferase |, by conpounds of this invention in intact cel
their potential to block cellular transformation by activatjed Ras

oncogenes. 30 3. Cel | - Based: zgei | Mat Assay TricyclTc Tarnesyl
protein transferase inhibitors of this invention also inhibited the growmh
of Ras-transforned turmr cells in the Mat assay w thout displaying
cytotoxic activit \ the normal nonolayer. 35 In Vivo Anti-Tunor

St udi es: Tunor ' p puse Lewi s | ung
carci noma), A43 i) gu-Cbl on
adenocar ci noma [T=yPh ™ ast asi s])) are i\[m 3 -. 230 -

/-\
\_/
8

Zine
\__/
5

N
° o
NTCHa N._ .CH,
U c jc]: .
= cl
\ '/
E j (6.5)
po )
H '
'\/.
" V4 \ Cl

\

CJ\NH

X

l

=N

[T



. | - | REPLAGNENT SHEET |
subcut aneously into the flank of 5-6 week old athym c nu/nuif
For the C-f-1 (mouse fibroblast transformed with c-fos oncogene), fu m gpg
nodel, 2 mmjerr] tunor fragnents are transpl anted subcut anedqug W i*n L
flank of 5-6 week old athymc nu/nu female mice. Tunor beari}n n'"n{o 5
are selected and random zed when the tunors are established.} Animals are
treated with vehicle (beta cyclodextran for i.p. or corn oillLfor—pre=3~orty
or conpounds in vehicle twice a day (Bl Rp3for 5 (1-5), 6 (1-6), or 7 (1-7)
days per week for 2 (x2) or 4) weeks. The percent inhibition of tunor
growm h relative to vehi ghe 3 eterm ned by tunor 10

measur enents. The resu A @™ I h- Tabl e 18. TABLE 18 | n-Vivo
Anti - Tunor Results S.C! 2 Ex . Ex EX Ex Ex
Ex Tunor Schedul e 2 7 78 75 M7 po, BID,

-.Cl 20.5
8 29.1

61.2 ---- 27.3 58.2 --_N_---- 1-7, x4 A3}
0 0 - 155 Efafﬁgg) po, BID §
Hp J e

' 68 N f
] N . o)\l,“ X
. S ] CH, .
a compound of formula: R
: i
N )
[: :]cmsbm
Cfi\B
wherein A represents:
s a
(el
N
and B represents: N
_ . 2
~ |
~ - \
N

said compound being the compound of formula 6.10;

t a compound of formula:

e
Cfl\B

wherein A represents:

| N TR e



REPLALLwclT DRkky

1-5, x4 A431 po, BID, 36.5 ---- 26 ---- 1-p, (X 3T
po, BID, < 1 1 0 34.51-6, x4 CGf-1 |jp| B®DECAE9
0 8 39.7 ---- ---- 1-5, x2 CGf-1 po, BID 9.6 0
39.3 1-5, x4 Cf-1 po, BID,  ------  -=--- 26.7 25 2D I5TXASW
i p, BID, 0 0 27 19.6  ----- ---- 620 1-5, |k4 SW po, B
Bl D, 46.1 0 15.8 48.6 ------ L ommmmm- 620 1-5, x2 =231 -

264

= Cl
(e 0
and B represents:
N
)

"hg X :
. satd compound being the compound of formula 6.11; ot
o

! the compound of Example 854 having the formula:
<y S
(]
o

.

7\
-

* [ L M s *



TABLE 18 - co

Ex EX Ex

Ex Ex Ex

79 75 SW po, BID,

Tunor Schedule

_____ _ _'I:hls%heet l:-IIas Bee acei 5 X4 SW po Bl D o
59 6 26. 7U,H|HIHH ---- Additional
anti-tunor result |n Table 19. In Table 23, L

memanona cell |ine, and the schedule "1@6ak, 5 x4", for exh
times per week (twice a day Monday to Frlday) for 4 weeks.

oxi B4 55 900

TABLE 19 In-Vivo

DLLE-S P

REBL RCEMENT SHEET

Anti - Tunor Results 10 Exanple , Tunor R

Average o 4- A Dharmlcukbrgl  COMBSSATE. LoTy, YR

LGiRg c e

| nhi bition EX %grmal Sé(%&’th of celll0%omptPsind’ Yh ¥fount CoPVELO

100 po,

compqund effectlve for inhibiting the abnormal growth

of cells selected from a compound of the formula :

* c L M S *

THIS SHEET HAS BEEN

REPLACED




SW620 100 161wk, x4 1 M7 100 po, 14/ vk,
)és\ﬁ 20 45 E. 4 hee ms%geeﬁ mﬁd " 13 8\8\21201(')/’\/\,{(, x4 1%6’L%EMEB‘3 SHEET
10/ wk, x4 po, 14/ wk, x4 40 EY. 29
100 po, 10/ wk ll”““ﬂ“ 100 po, 10/ wH, x49 9 DES iﬁ\ég
100 po, 10/wk, x3 0 Ex. 47 - S\W6266 100 po, 10/ 4
0 SW620 100 po, 10/wk, x4 30 |v|27 10 po,
ig{)wk XBpO‘ég?(ﬁEXV@angacthle acceptablfoeaalt oxp%o}%{}g\/lkk x4 gOS\M?n
Z039. ‘thereof, wherein:
one of a, b, ¢ and d represents N or NR? wherein R? is O, -CHa or
+(CH2)nCO2H wherein nis 110 3, and the remalmng &, b, candd qroups
represent CR1.or CR?; or
eéachoia, b, ¢, and d are lndependently selected from CR! 6r CR?;
each R1 and each R2 Is independently selected frem H, halo} -CFs,
-OR19, -CORT19, -8R10, -§(O}A11 (wherein tis 0, 1 or 2), -N(R10)z, -NO2,
-OC(O)R1¢, -COzR 19, -OCO,R11, -CN, -NR10COOR11, -SFI“C(O)CIF!‘1
-SR1IN(R75); (wherein each R75 is independently selected trom Hiand
N\ -C{O)OR11), benzotriazol-1:yloxy, tetrazol-5-yithio, or substituted tatrazol-
S5-ylthio, alkynyl, alkeny} or alkyl, said alkyl or alkenyl group optionally
being substituted with halo, -OR19 or -CO2R10;
R3 and R4 ara the same or different-and each independantly
represents H, any of the substituents of R1 and R2, or R3 and R4 taken
togather represent a saturated or unsaturated Cs-Cy fused ring to the
benzend-ring; -
RS, RS, R? and RB each independently represents H, -CF3, -COR19,
alky! or aryl, said alkyl or aryl optionally being substituted with -OR10,
-SR19, .S(OKR11, -NR1OCOOR11, -N(R19),, -NO, -CORT1O, -OCOR,
-OCO2R1, -CO2R10, OPO5R10
'\j

or RS is combined with R6 to represent =O or =S and/or R7 Is
combined with RB to represent =O or =S;
R10 represents H, alkyl, aryl, or arakyl;
R11 represents alkyl or aryl; _
the dotted line between carbon atoms 5 and 6 represents an

| optional double bond, such that when a double bond s present, A-and B

independently represent -R*9, halg, -OR11, -OCOzR or -OC(O)FHOL and
when no double bond is present between carbon atoms 5 and '€, A ahd B
each independently represent Hg, -(OR11)2: H and halo, dihalo, alkyl and
H, (alkyl)z, -H and -OC(O)R10, H and -OR1C, =0, aryl and H, -Noaw-or
<0-(CH2)p-O- wherein p Is 2,30r4;

* c L M S *

REPLACED
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TABLE 19 -conti nued Exampl e Tunor Dose Routfe

or (MPK) Schedul e % Tunor Struct yr

| nhi bition Ex.75 This Slﬁb‘iﬂ-ﬁﬁ)B»enReplaced 100 - po, 10/ wk, x4

100 po, 10/ wk, x4 ) 100 po, 10/ wk

100 po, 10/ wk, 100 = po, 10/ wk, k4

82 SW620 10/V\:k 267 25 SW620

po, 10/ wk, x4 32 Ex. 88 . SWBZO ' 100 po,

43. 25* M7 100 é) 10/ wkx4 19 SW620 10

po, 10/ wk x4  38R2PR21 and R46 are each indepandently/salected from {88620

100 SV\BZO ' 100 po, 10/ wk, x4 37 SW20
50 9%@9%"%}““3 * SW620 _ '50 po, 10/ wk, x4 30

(2) -(CHg)qSC(O)CHa wherein qis 1to 3;
(3) -(CHz)qosozcua wherein q s1to.3;
(4)_' OH; o o
(5) -CS(CHalw(Subsﬂtuted phisnyl) wherein w is 1 to G and the
substitutents on said substituted phenyl group are the same substatutents
as described bélow for said substxtuted phenyl.
(6)  -NHgz;
\/ (7) -NHCBZ

(8) -NHC(O)OR?22 wherein R22 is an alky! group havmg from 110
5 carbon atoms; or R22 represents phenyl substituted with 1 to 3 alkyl
qroups; :

(9) alkyk |

(10)  -(CHz)kphenyl whereinkis 110 6;

(11)  phenyl;

(12)  substituted phenyl wherein the substituents are selected from
the group consisting of: halo, NOg, -OH, -OCHs, -NH2, -NHR22, -N(R22),,
aliyl, -O{CH2)}tphenyl (whereintis from 1to 3), and -O(CHa)tsubstituted
pheny! (wherein t s from 1 to 3%

(13)  naphthyk

o (14)  substituted naphthyl, wherein the substituents are as: defined
for substituted phenyl above;

(15) bndged polycyclic hydracarbons having from 5 to 10 carbon
atoms; .

(16)  cycloalky! having from 5 to 7 carbon atoms;
(17) heteroaryl; :

(18)  hydroxyalkyl;

(19) substituted pyridyl or substituted pyridyl N-oxxde wherein the
substituents are selected from the substituents given above for saxd
substituted phenyl, and said substitutents are bound to a ring carbon by
replacement of the hydrogen bound to said carbon;

//.
A

THIS SHEET HAS BEEN
REPLACED




SW620 _/_pg,,_’l_OLxM!f——x 4 SW20 25] P&LA@WLW SHEET

10/ wk, x4 0 SV620 100 po, 10/wk x4 27.4%
100 10/ wk, msmetuggk ced po, 10/ wk| X7 28%5@5@9
100 po 10/ wk, swszo 100 do, M8/
25 SW620 Wk, 42 MR7 1do
po, 10/ wk, x3 87 (6. 8) swszo 268 100 po, 1d/wk, x4 11
SW620 - 1oo po, 10/wk, x4 21 Ex.192 SW620)| 166
po, 10/ wkx4 29 SW620 100 po, @wk x4 40 EX. 287
SW620 20)0 po, 10/wk2ik4 14 sveBF) 100 po,
10/ wk, x4 0 E>0 290 SW620 1000 po, 10/wk, x4 41 SW620
100 . po, 10/wky x4 16 R ¢ H  SH

{

N

7N ety
. Q. :

@3) -NHC(O) (CHz)k-phenyl of -NH(O)—(CHz)k-substttued dhenyl,
wherein said k is as defined above;
(24) piperidine Ring V:

~ \< vV N—R5
wherein RS0 represents H, alkyl, alkyicarbonyl, alkyloxycarbonyl,

haloalkyl, or -C(O)NH(R10) wherein R0 is H or alkyk |
(25) -NHC(O)CH2CgHs or .NHC(O)CHz-substxtuted~C5H5. _

(26) -NHC(O)O_CsHs:
(27) (28) (29)

Z “NH. 7 s

(30) -OC(O)-heteroaryl, for example

(31)  -O-alkyl {e.g.. -OCHa); and

(32)y -CFgior .
R20 and R21 taken together form 3

R46 is as defined above; of

=0 group and the remaining

* c L M [ *
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- 233 - TABLE 19 - continued Exanpl e Tunor Dose
Aver age or ( MPK) Schedul e % Tunor
I nhibition Ex. 293 SW620 100 po, 10/ wk, x4
100 po, 10/ wk, x4 47 Ex. 301 SW620 100
x4 16 SWs20 100 po, 10/wk, x4 0O Ex. 82A
100 po, 10/wk, x4 27 SWs20 269 100 po, 10/ \M‘< x4 26 Ex.
342 SW620 100 po, 10/wk, x4 39 SW520 18 106
po, 10/wk, x4 31 5.21 SW520 100 po, 10/wk, x4 19
SW620 100 . po; 10/wk, x4 17 M7 100 po,
18{)“‘“ Xgo, 18/ , 205 Qﬁﬁz%g{ﬁ 8ad Ras taken tog%ﬁ)\er form %lpené] nwﬁmxél\f 7 S\Wb20
\ Yy 150
"V N-=R
wherein R0 Is as defined above;
with the proviso that R46, R20, and R?! arg selected such that the
carbon atom to which they are bound does not contain more than ons
heteroatom;
U . ;
R?5 represents heteroaryl or aryl; and R48 represents H or alkyl;
Zrepresents O or S
4And wheréin for the compmunds of
Formula 5.2 the subst;tuents R20, R2Y, and R48 ara selected such:that
when ons of said substituents R20, R21, and R46 |s selected from the
group consisting of: (1) H, (2) -OH, (3) -NHz, (4) -NHC(O)OR22, (5) alkyl,
{6) phenyl, (7) heteroaryl, (8) hydroxyalkyl, (9) substituted pyridyl, {10)
_substituted phenyt and (11) -O-alkyl, then the remaining two of said
substituents R20, R21 and R4€ cannat both ba H when: (a) RYand R2 ara
both H, and (b) the doubla bond between C-5 and C-6 is absent, and (c)
U, both A and B are Ha, and (d) R4 Is H, and (¢) R3is H or Cl at C-8

/j
in combination with a pharmaceutically acceptable carrier.
-
et Has Been Replaced

s \ll\

) Y IO 0

THIS SHEET HAS BEEN
REPLA(_:ED _




Average of _several results The conpound of Exanple 342 (Ta ggi?ﬁb%?ﬁﬁﬁ&iﬁﬂw ,

5 For preparing pharnmaceutical conpositions fromthe
descri bed byThlh$1§et|HWEfm1le?fe nert, pharmaceutically acceptpble c&r%{:grﬁga
can be eit her d -Solid form preparations incltd

tablets, di sp capsul es, cachets and supposit -
powders and tab ets rray e corrprl sed 0"27brom about 5 to aboyt 70 10
percent active ingredient. Suitable solid carriers are kno Lo t-he—art
e.g. magnesi um carbonat e, magnesium stearate, talc, sugar | act ose.

Tabl ets, -, powder he.ts capsul es, ¢ d as solid
dosage forms Sui taAbBEOcFﬁ??‘?fr r@@ffpﬁ?‘m ?g? ﬁ:muﬁb supposi tori es,
a low nelting wax such as a mxTAJre of Batty aC|d gl ycerides. or cocoa

butter is first nelted, and the t|v 5 |ngr§g|ent i s dispersed
honogeneously therein aﬁiy\ he

ol

|||C

wherein R1, RZ, R3, R4, A, B, a, b, d, and the dotted lines are as defined
n Claim 1, comprising:  °
reacting one molar equivalant of a compound of Formula; 1.0g:

whereln R1, R2; R3, R4, A, B, a, b, d, and the dotted lines are as défined
In Claim 1, and RS5 represents H or -OR88 wherein R58
represents akyl; '
with ona molar equivalent of a nltrating reagent, said nitrating
reagent being preformed by mixing, at cold temperature, equlmq!ar
amounts of tetrabuty! ammonlum hitrate with triflucroacetic anhydride;
the reaction of said nitrating reagent with sald compound of
Farmula 1.0g taking place in a suitabla aprotic solvent; and

£+ ¢ L M s =

THIS SHEET HAS BEEN
REPLACED




—at-ewed—tu
cool and thereby solidify. Liquid form preparations inclu Mﬁﬂs; Si"i'»:?
suspensi ons and emnul sions. As an exanpl e may be nenti oned er o+ _
wat er - propyl ene 10 gl ycol solutions for parenteral inject L%qm:g s‘ggg m
preparations may al so include solutions for intranasal adm ni s tron.
Aerosol preparations suitable for inhalation may include s¢l M+oers—amd
solids in powder form which may be in cppbination with a 15

honbgeneous m xture is then poured into convenient sized Z?_dsF
Na'r

pharmaceutical |y acceptable carrier, such as an inert conprlesseg—gas A S0
included are solid formpreparations which are intended to be converted,
shortly before use, to liquid formpreparations for either oral or
parenteral admi n| st r @aicbreacHonlwith qmdeHWQBMMngowa&eﬁ,at%Uspens' ons

d I t
ggl [ \e/glrjazll gntsr ansglgeratﬁe JH@A F gﬁ%é$ fr?rﬁ.‘aP snﬁdé?"ﬁ?%%“ﬁ##&ég t? he form
of creams, |oti cﬁfeceeééab%(segsm%rateﬁﬁmdsﬁg A S-itia componadiaf drmula

transdernmal patchioRf the matrix or reservoir_type as are conventional in
the art for this purpose. A 8

'\j:
hydrolyzing the compound of Formula 3.0h by dissolving the
compaund of Formula 1.0h In a sufficient amount of concentrated, acid,
and heating the resulting mixture to a temperatura sufficlent to remove the
-C{O)RES substituent to produce the compound of Formula 1.0k
N\,

. This Sheet Has Been Repiaced

i IIIIII i |II
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25

phar maceuti cal preparation s inumt dosage form |n such fjo
preparation is subdmgﬁ&qﬂgs@e&%&ddoses cont ai ni ng appr oprli

of the active conpon

pur pose. 30 llﬂmm

preparation may be v

o e A AR AT o)

Preferably the conpound is adm nistered orally. PregeppiiparifingriRy
or

ffective anount to achi eV
active conmpound in a unit f
ed fromabout 0.1 ng to 1000 ny, nore

preferably fromabout 1 ng. to 300 ngy, accordVBg to the particular
application: The actual dosage enpl oyed may be varied dependi ng upon the
requirenents of the atignt and the severity of the condition being

treated. 35 Determtati

rPreeesshier prasiisingapeemypound ofFgrauladuime it uati on

is wwthin the skill of the art. GeneraAIy, t Beat ment isinitiated with

smal | er dosages which are |ess
Thereafter, the dosage is inct

m dose of the conpound.
Als until the opti num

ef f ect under the . - 235 O"Nrc S i £d. For conveni ence, the

t ot al

dai |y dosage may

wharein R1, R2, R3, R4, A, B, a, b, d, and the dotted lines are as defined-
in Clalm 1, and wherein RS2 is H or <COOR® whareln Rais a
C1 to C3 alkyl group, compising: e
reacting one molar equivalent a compound of formuta:

with one molar equivalent of a nitrating reagent;

said nitrating reagent being preformed, by mixing at a cold
temperature, equimolar amounts of tetrabutyl ammonium nitrate with
trifluoroacetic anhydride; |

the reaction of said nitrating reagent with the compound pf Formula
1.0k taking place in a suitable aprotic solvent;

sald reaction w:th said nitrating reagent being conducted at a
temperaturs and for a period of time sutficient to allow the reacﬂ‘on to

Proceed al a reasonable rata to producs the 3-nitro compound lof Formula
1.0j;

* c L M S *
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be divided and administered in portions during the day if destred: T3P ‘_
amount and frequency of adm nistration of the conpounds of tﬂ@ﬁﬁﬁ@%%o‘hﬂtﬂ

and the pharnaceuticatty acceptable salts thereof will be i at e
according to tigsheTBRL Reflackdie at t ending clinician consi der|i ngasBEk 1989
' everity of

factors as age, ' size of the patient as well as
the synptons 'beUMt m!uﬂ! typi cal recg nded dosage regiem s oral
admi ni stration to0.2000 ny/d gggreferabl y 10 tE 1000 nog/d

in tw to four divided doses to block tunor growth. The 10 ounds are
non-toxi ¢ when adm ni stered within this dosage range. The follow ng are
exanpl es of pharnaceutical dosage f@gns whBch contain a conpound of the

i nventi on. The scope of the inventioRsinddts phar pceuti cal conposition
aspect is not to be IimtedRAhy t < Ovi ded. Pharnmaceuti cal
Dosage Form Exanpl es EXAgP '

ng/ t abl et ng/tabl et 1. Zh
2. Lact ose USP

500

reducing said compound of Fommula 1.0] with a suitable redcing
agent in a suitable solvent at a sultable temperature to allow the reaction
: to proceed at a reasonable rate;. ,
v reacting the resulting hydroxy product with a chlorinating aggnt ina
suitable organic solvent ata sultable temperature to allow the reactjon to
proceed at a reasonable rate to produce a compound of Formula 1l0n:

reacting said compound of Formula 1.0a with a compaund of the

. formula: g
\ H

|
(Nj
N
{
RSB
wherein R68 js as previously defined, in a suitable organic solvent

containing a suitable base at a suitable temperatura to allow the reaction
to proceed at a reasonabia rata to produce the compounds of Formula

1.0m.

) O



3 Corn Starch, Food G ade, 30 40 as a1
Wat er 4. Corn-.Starch, Food G ade 45

Purified
n
300

suitable mxer fo

necessary. Dry the damp granules. Screén the dried granul
and mx with I'temNo. 4 and mx for 10-15 mnutes. Add Item No. 5 and m x

for 1-3 m nutes. ress 25 the mxture to appropriate size and wei gh on

Si um St ear dfthe Sheet Has Beeii Replaced 3
700 Me

Magne 7 Tot al '
- cture 20 M x Item Nas.
b L s. Granul ate the m xture w
M1l the danp granules

roug

a coarsepLreen (e.qg., 1/41 0. 63 crr).if

np
a suitable tabl etfonacﬁi-‘%?@?POUnd-seéQ@&‘Ed {BrnaROBPBUAd o thee fomula:
A B ' :

| 0" R% .
wherein R1, R?, R3, R4, A, B, a,b, and d are as defined in claim 1,

and R®® represents H or -OR®®, wherein RS represents alkyl:

wherein R1, R2, R3, R4, A, B, 2, b, and d are as defined for Formulai’ 1.0iin
Claim §; - '

wherein R1, R2, R3, R4, A, B,a,b,anddare as defined in claim 1;

T~ necessary

THIS SHEET HAS BEEN

| AR O RN REPLACED
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No.
conpound
123 3.

Stearate NF
Manuf acture M x

ingreuieuL ng/ capsul e ng/capsufegif*
<1 00 2. Lact ose US
Th S
lS QQIas een sla %G ade 40 70
ﬂm ” Total 253
and 3 in a suitable blen

LAD

m nut es. Add ItemNo 4 and mix for 1- 2rﬂ.)nutes Fill t
suitable two- piece hard gelatin capsules on a suitable capsul ating -
machi ne. 10 VWil e the present invention has been described in
conjunction with 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 squ alternatives, nodifications
and variations are intended Eﬁ fall wN\yhi B/t he sp|r|§ and scope of the
present invention. 15 o
OzN\(,‘
R%§
b\\a
Whergin__Rl, R’, R®, R*, A, B, a, b, and d are as defined
in claim 1 and R*® is H or -COOR?, wherein R® represents
C1-3 alkyl;
¢t (1.0n)
wherein R1, R2, R3, R4, A, B, 3, b, and d are as defined in claim 1; or
\_/';

wherein R?, R2, R3, R4, A, B. a,b,andd are as defined in claim 1.

e
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237 CLAI MS :

for mul a:
t her eof ,

Rlerr] is
and the re
each of a, Dbj
each Rerr] "
-OR[err], -COR[err], -SRerr], S(OtRerr] (whereint is 0, 1 or

-CFlerr],

wherein—one of a,_ b

1. A conpound sel ected from a conpbugg; ALEHEET SHEET

[err] 238 or a pharnmaceutically acceptable salt pr . solwat

.. c and d represents N or NR[er}] e@eﬁ‘ﬁ{‘; gg@é
h n i*s¥1 to 3,

3

H
t\

&l Gbepr] or -(CHerr])[err]Cerr]H wherei
. 143 Been Replagady groups represent CRerr] or . T AR
ﬂ ﬁ i ndependent | yppgl ected from CR[eIr_er] or CRlerr];

i s independently sel ected from Hler—ato;

2), -N(Rlerr])[err], -NJerr], -O(ORerr],
-CJerr]Rerr],-OCJerr]Rerr], -CN, -NRerr]COOR[err],
-SRerr]C(OORerr], -SRerr]N(Rlerr])[err] (wherein each Rerr] is

i ndependently selected fromH and -C(O OR[err]), benzotriazol-1-yl oxy,
tetrazol -5-ylthio, or substituted tetrazol- 5-ylthio, alkynyl; alkenyl or

al kyl, said alkyl o8- awmpwpse&micd

\)

feomya compound of ‘the formula:
B '

4

or a pharmaceutically acceptable salt or solvate thereof, wherein:
a represents N and the remaining b, ¢ and d groups represent

" CRI or CRZ;

R1 is selected from H or halo;

R? is selected from NOg, Br, Cl or I;

R3is Cl

R4 is H or halo;

RS, R6, R7 and R8 arc H; .

the dotted Iine between carbon atoms 5 and 6 represents an
optional double bond, such that when a double bond is present, A and
B independently represent H, and when no double bond is present
gctwcm carbon atoms § and 6, A and B each independently represent

2: - | |
R20 and R21 are independently selected from H or alkyl:

- : 5146 is selected frorﬁ_;.pyndyl, pyridyl N-oxide or piperidine
gV

wherein R50 represents alkyl, alkylcarbonyl, alkyloxyc.é.rbonyl,
haloalkyl, or ~C(O)NH(R10) wherein R10 is H or alkyl; and
Z represents Oj

-

[T LS

REPLACED

THIS SHEET HAS BEEN




bei ng substlt_ul_ed_w_t_h_hal—e———GQ[err] or -CJerr]Rerr];

are the sane or d| ff e cggch I ndependently represeht
substituents off® rr], or Rlerr] and R err] rbtgo@@i,hﬁﬁg
represent a satu urated Cerr]-Cerr] fused r| to the

benzene ring;- R[ R[err] and Rlerr] each inde 1y
represents H, CF[err] CCR[err] alk# _?r aryl, sald kyl or aryl
optionally being substituted with - CR[er SR[err] err],

-NR[err] CQOR[ err], -N(R[err])[err] qurr] COQ[err] -OCOR[err],
- 0 nbi d h
-OCderr]Rerr], gor errﬁe‘{bm Inegr%mé@o | e W t

Rl err] to represent =
represent =O or =S; Rlerr]. represfq i aryI or arafkyl; R[err]
represents al kyl or aryl; the dott\ed I - rbon atons 5 and 6

represents an optional doubl -a double bond is

present, A a nd.B independent] y , é\ haI o, -Rerr], :
-oCq err]R-err] .or -OC(OR[err], d ond i's present bet ween
pyghdengt re esent Herr],

carbon atons 5 and 6, A and B ea
W and H (alkyl)[err], -H and

-(ORlerr])[err]; Hand halo, dlhaloN
-OC(ORerr], Hand -ORerr], =0 ifgyl

A
Rl St

R2O
N . _ Z R48

H?.‘i

or a pharmaceutically acceptable salt or solvate thereof, wherein:
R1 is selected from H or halo;
R2 is sclected from -CHs, Br, or I
R3isCL
R#% is H or halo;
RS, R8, R7 and R8 are H;
the dotted ine between carbon atoms 5 and 6 represcnts an
optional double bond, such that when a double bond is present, A and
‘B independently represent H, and when no double bond is present
?{ctwccn carbon atorns & and 6, A and B each independently represent
2' !
R20 and R2! are H;
‘ R46 35 selected from: pyxidyl, pyridyl N-oxide,

'or piperldinc Ring V:

\__/N“Rso

wherein R50 represents alkyl, alkylearbonyl, alkylo:qrcarbonirl

haloalkyl, or -C(O)NH(R10) wherein R10 is H or allyl; and
Z represents O,

* c L M s *



-O(CH -0 wh [ 2, 3 X 239 , ; _
(CHerr])[err] ereinpls or 4 R err] ;,ﬁ%#%ﬁ%SHEET

Rl err] are eachi ted fromthe group consi
H;

2 - (CH[ er rinid; ; wher ei is1to3; (3
_,-(CI(-I[)err])EerL]e'rOrSm{%E#h§%9 | g:]ei_n ce1rie!5n1qt I053; (2) (3?)4 @5 DEL 1999
-CS(CHerr])[err]( ﬂﬁlimgm nyl) wherein wis 1 to -3 and_the

substitutents on-s phenyl group are the sane}substitutents

as described bel ow for said substituted phenyl; (6) -NH erflo (7)

- NHCBZ; (8) -NHC(O OR[ err] mherein'R[ggﬁ] is an al kyl group having from1l
to 5 carbon atons, or Rerr] represents phenyl substituted with 1 to 3

al kyl groups; .

Q compound selacted from a compound of the iformula:
B -

RY As

RZi

or a pharmaceutcally acee o]
Rl s sélected'i"rom }Et:f;;ls:} ¢ o solfate Gacroaf, whereto:
R2 s CI; '
R3 is ¢ .
R% is ¥ or halo;

optianal double bond, such that ; e
B independently represent H, a,n‘zbm N dm.lb'l e borid is present, A and

represent
{ Ho; }
RZ(SJ and R21 arec 1 .
_vl_i is selected from: 4~pyridyl N-oxide, 4-pyridyl or plperidine

tha

\®N- R

wherein R50 represents alkyl, alkylearbonyl, alkyloxycarbonyl,

haloalkyl, or -C(O)NH(R10) whereln R10 .
represents O; Snd R is H or alkyl; and.

(R O A O



(9) al kyl; (10) -(CH err])[ er +}pheny—whereinkis 1 te—b

phenyl; (12) substituted phenyl rein substituent $
fromthe group consisting of: hal '0\,MB ' pﬁe c?%H[ er
“NHR[err], -N(Rlerr])[err], alkyl, - | mjﬂ imphe_jnw

from1l to 3), and -Q(CH err])[err] sub. ] | (wher
to 3); (13) napht hyl ; (14) substituted napht hyl, wher¢

'_)

RERLACEMERT SHEET

substituents are as defined for substituted phenyl above;
pol ycyclic hydrocarbons having from5 t2720 carbon at ons;
having from5 to 7 carbon atons; (17) het eroaryl; (18)

B B

1 Jd- /F{a
R4 ?’j:'; . w
R b‘ -
“>a
,—r""R.’ (53A) Rs\nw"'i" 7
L RG’QN)“.Ra
A e
Z r;l’
or R

(15)

bri dged

V 4 2
467

cycl oal kyl
hydr oxyal kyl ;
(19) substituted pyridyl or substituted pyridyl N oxide wherein the
substituents are selected fromthe substituents given above for said

substituted phenyl, and said suybstitutents are bound to a ring carbon by
repl acement of the wdgw@&vgﬁﬁiméﬁmgﬁsaﬁrm a
A

or a pharmaceutically acceptable salt or solvate thereof, whércm:
a represents N and the remaining b, ¢ and d groups represent

CR1 or CRZ;

Rl and R2 are independently selected from H, hale, -CF3, lower

alkyl or benzotriazol-1-yloxy;

R3 and R? are independently selected from H or halo;

RS, RS, R7 and R8 are H;

the dotied linc between carbon atoms 5 and 6 represefits an
_ optonal double bond, such that when a double bond is present, A and
U B indcpendently represent H, and when no double bond is present
* between carbon atoms § and 6, A and B each independently represent

Ha:

R25 represents pyridyl, pyridyl N-oxide, N-mcthyl-piﬁaﬁ@yl

or phenyl; . i
R48 represents H or alkyl; and
Z represents O,

* c L M S *




(0 o (22) [err] (23)

-NHC(O) - (CH err])[err]-phenyl or -NH(U)-_(CI—[err])[errl-subs itue& I{g@’é}yﬁ%@g
wherein said k is as defined above; (247hisShes e %D wher ei
Rlerr] represents H, al kyl, alkyl carbonyl ﬁq bleatKy or

t

Bogh Replacgdng
onyl ,
«C(ONH(R[err]) wherein Rerr] is Hdr-al “ﬁﬁiﬁﬂﬂlﬁ‘f

“NHC(O) CH err]Cerr]Herr] or NHC(O)CH[erM-su st'lthted-Cf;ier
-NHC(O OC[ err]H err]; (27) (28) (29) [err](30)
-OC(O -heteroaryl, for exanple [err] (31) -Oalkyl (e.g., -OCHerr]); and

280

~(26)

9. A compound selected from a"compound of the formula:

A
wherein: :

R1 is selected from H or halo;

R34sCL .

R4 is Heor halo; :

the dotted line between carbon atoms § and 6 represénts an
optional double band, such that when'a double bond is presént, A and
B independently répresent H, and when no double bond is present
between carbon atoms 5 and 6, A and B each independently represent
Hg; and- .

RB5 represents H or -OR66 wherein R66 represents alkyl,

or.

E 10. The compound selected from:

REPLACED

AR L —



(32) -CF[err] or Rerr] and Rerr]. t aken together form
the remai ni ng R er r7This Sherailawwmﬂtﬁbove or

241 of
and Rl err] taken tog r|d|ne Ring V [err] wher
defi ned above; mrth t Rlerr], Rerr], and R
sel ected such that the car on atontto :whi ch they are bound

nore than one heteroatom R25 representsz&pteroaryl or aryl

represents H or alkyl; Z represents 0 or S and wherein for\the conpounds of _

Formula 5.2 the substr #erts Rlerr], Rerr], and Rerr
that when onegpf_ : gnts Rlerr],
fromthe group cofy i qf L (2) - OHRES

-NHC(O)CR[err] (\

H (5212)

W o

Rmmié’é*mt SHEET

©

nr

1 1\[c|1} g as

ggeE‘sEC 1393

Hods

’t-contain'

Fected™SUCN

is sel ected

THIS SHEET HAS BEENj
REPLACED




(6) phenyl, (7) heteroaryl, xyal kyl, (9) substit
substituted pheny 11) -0 al led- then the remaining t
substituents R err] ,msmr‘%&ﬁﬁ rr] cannot both be H whén:

and Rlerr] are both } doubl e bond between C- 5iand
absent, and (c) both

{ ad PpRCEMEAT
ferai

Ak

g“ Blerr];, and (d) Rerr] is{H,
Rlerr] is Hor C:iat €8, Wwth the proviggg that: 1. Rl err
Rlerr], together with the carbon atom to which they are .
forman al kyl group; and 2. When one of Rlerr], Rerr], and Rerr] is H
alkyl, -OH -NHerr], - NHCQUO OR err], hydroxyal kyl, -Oalkyl, '~
-NHC(O OCJerr]CJerr]Herr], - NHC(OCOJerr]Herr], aryl, pyridyl, and
substituted pyridyl, and one of a, b, ¢, and d represents N or NR err],
and the remaining a, b, ¢, and d groups represent CRlerr] or CR err], then
at | eapt one of the remaining is other than H, alkyl, -CH -NHerr], -
NHCO O OR[ err],; hydroxyalkyl, -Oalkyl, -NHC(OOCH err]([err]Herr], -
NHC(O OClerr]H err], aryl, pyridyl, and substituted pyridyl; and

[
cl
Br Cl
{5.205)
.CH
N 3
0
i.v -
s 1 B Cl
\ U
N .
(5.209)

| )N\/@ro .
X
o

* [ L M s *
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242 3. Wen at least one of Rerr], Rerr], and
sel ectedfromH or alkyl, and the remaining two are indepe

from (ﬁ{g[sgge[ms[gegnrﬂepladeyl -aryl, heteroaryl, substitute
one of ‘a, presents N or NR9, and the remaini
groups ‘te m ulﬂM Eor CRlerr], or when two of Rerr], 3
R err] ar sel ect ed fro gor al kyl, and the Yemaining one is
sel ected from - (CHZ)k aryl, -aryl, he eroaryl substitute viidyl. ——ard—oTE
of a, b, ¢, and d represents N or NR9 and the remaining a, b, c, and d
groups represent CRL or CR, or when all of Rerr], Rerr], and Rerr] are
selected from-(CH2)k-aryl, -aryl, heteroaryl, substitut ed pyridyl, and one
of a, b, 'c, and d represents N or NR9, and the remaining a, b, c, and d
groups represent CRL gr=eR) ; then .each Rerr] and each Rerr] is

| ndependent | yBs<el 2 /f Cf:)[err] err]

JC OR[err NherCl) [err],

* [ L M S *
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il

tetrazol -5-ylt hiﬂj—m—substi—tﬂi—ed—tet razol -5-ylthio, and ea hmPEAﬂﬁﬁlﬁEﬁﬁ %&
f’&

each Rlerr] is indgpepden:lis ed fromH, halo, -CF[err] Rf-etrt
-COR[err], -SR[err [ Rl rr], - N(R[err])[err], -Nde g BEC @
-OC(ORerr], - I ﬂﬂ] err]Rlerr], -CN, - NRerr C( )%Q[err] ‘
SR[err]C(O)CR[err] rr])[err], benzotriazol - 1%|

tetrazol -5-ylthio, or substituted: tetra22ﬂ4 5-ylthio, alkyn aI kenyl or

al kyl, said alkyl or alkenyl group optionally being substitutet—wtimars:
-ORlerr] or -CJerr]Rerr] , or Rerr] and Rlerr] taken together represent
a saturated or unsaturated CJerr]-Clerr] fused ring to the benzene ring;
and 243 4. when two of R[err] Rlerr], and Rlerr], taken together form
pi peridine, [err] enrining is H and one 3 c, and d
represents .

* ¢ L M S x
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N or NRlerr], and the remaining a, b, ¢, and d groups repre- sent CRlerr]
or CR err]; then ear SkieeHsBiarRp@dh R err] is independe

-S(O[err]Rerr], . I ORlerr], -SRlerr]-CO PEACE SE&E‘
SRl err] N(R[err])[er ?“!IIUHM nllm 1-yl oxy, tetrazol-5-ylithy or
| .

substituted tetrazo each Rerr] and each Rller ]um,s BEC 1299

i ndependently selected fromH, hal o, é:g%err] -ORerr], - err], -
SRlerr], -S(Oferr]Rerr], -NRerr])][ NOJ err], -OC(O)R[errj,

-CJerr]Rerr], -CCJerr]Rerr], - CN, -NR[err]C(O)OQ[errl,

-SRerr]"C(O OR', -SR[err]N(R[err])[err], benzotri azol - 1- ' §yTOXY,
tetrazol-5-ylthio, or substituted tetrazol-5-ylthio, alkynyl, alkenyl or
al kyl, said al kyl or al kenyl group optionalty being substitut ed wi th hal o,
OQ[err] or -qurr]R[err] or R3 and R4 taken -t oget her représent a
saturated or unsaturat , “&d ring to the Benzene ring;

and 244 5. Whe G ciRerr], E are i:ndependent|y
sel ected are i ndepdndest 9 ed fromH @Gr y g}

O T ol



renai ni ng_one | S i ndependent |y selected from unsubstituted p)REPd&GE*ﬁﬁ%?(ldﬁm

or substlt'fb’ts lReNhoetkl de, and one of a, b, c, and d rgpresents—N-oOT
NR[ err], g a, ‘b, ¢, and d groups represent R e@rgk BEL 000
err

CRlerr]; and'each Rlerr] is independently kellecteéd from
-CI\I,-NR[err]C(O) -SR[e_rr]N(R[err])[err], |
benzotri azol - 1-yl oxy, tetrazol S5-ylthi oge or substityyed

tetrazol -5-ylthio, and each R3 and each R4 is independentl etected T om
H, halo, -CF[err], -COR[err], -SR[err] -S(O)[err]R[err] -

N(R[err])[err]; -Ng ORerr], OG(J[err]R[err],
-CN, -NR[err] C(OfCR Ctl]C(O) errlN(R[err])[err],
benzotriazol - 1-yl\@ . -5- ylthio re

kenyl or all

- | or. al kenyl group
optionally being subst“ ted wi th hal o,

CJerr]Rerr], or

M at ed or unsaturated C5-C7

.is -aryl, and one of a,
b, ¢, and d represents and the remalNyj a,~Q, ¢, and d groups
represent CRerr] or « _tHen each R err] R[e‘rr.] IS
i ndependently sel ect €@ f ﬁO)[err]R[err] AR Srr] (O ORferr],
-SRerr]C(OORerr],: -SR[mrr]N(R[err])[err] ‘07N :

1R NG



benzotriazol -1-yl oxy, tetrazol-5-ylthio, or substituted EF?LRC%E‘E‘? SHEET
tetrazol -5-ylthio,and each Rerr] and Rerr] is independgntty

sel ected fromH—tato;, =CrFerr], -ORlerr], -CORlerr], -SRerf]| g4 gti*ggg
-S(O)[err]R[err-].lls BLdg, &ﬁr] NQerr] -OC(O Rerr], O err]R[err]
-OCgerr]Rerr] !IIJIQEHHE O)CR[er{ﬁh) ‘SR[err]C (O OR“e

XY,

-SR[err]N(R[err] azol tetrazol - 5- gthl o, or
substituted tetr al kynyl, al kenyl or alkyl, ro—arkyTr  or

al kenyl  group optlonally bei ng- substltuted with halo, -ORlerr] or
-COerr]Rerr], or Rerr] and R err] taken together represent a saturated
or unsaturated Cferr]-Cerr] fused ring to the benzene ring; and 245 7.
when at | east one of R err], Rerr], and Rerr] is selectd fromH or al kyl,
and the remaining two are independently select- ed from _
-(CHerr])[err]-ar err] and-one of a, b, c, and d represents
N or NRerr], and & '

(R X3

* c L M H] *
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1y

remaining a, b, ¢, and d groups represent CRlerr] or err] | REPLADBMENT :ﬂ”ﬁ
46 when two of Rferr], Rerr] and R err] are independently elmtcu From-H \

or alkyl, anmd—the remaining one is selected from- (CH2)k-ar I{,tr.am%
and one of _a, T SHeet HAdBteklRépRBIdesent s N or NR[err], and the r |ng a, b,

c, and d group err] or rr], or V\,hen al |
Rlerr]; and R "!ﬂ “ ed from - [err])[err] aryl, and and
one of a, b, nts. N.or NR[err], and the rerral r—ng a0,

and d groups represent CR[err] or CRerr]; then each R err] and each R[err]
i s independently selected from - S(O)[err]R[err], -CN, -NRerr]C(OORerr],

-SRerr]C(OOR err], -SRerr]N(Rerr]), benzotriazol- 1-yloxy,

tetrazol -5-ylthio, or substituted tetrazol-5- ylthio, and each R err] and

each Rlerr] is independently selected fromH, halo NORf err]- -OR[err],

-COR[err] -SRerr] -S(O,Le r]R[err] -N(R[err])[ -NJ err],
-OO(O R err], - CJ eped A 21 1] R err s _ ORerr],
- SRlerr]C(O ] Ri®err])[erqy, | -yl oxy,
tetrazol -5- ylthio ed tetrazol ynyI, al kenyl

cha

*« € L M S @ *

 THIS SHEET HAS BEEN
REPLACED




3 uma—;i

or al kyI sai d al kyl or al kenyl group optional 'y being substi tgnmm?f
hal o, O?[err]hxsﬁheet or Rlerr] and Rlerr] taken:tqgethet j
represent a- sa 'Im H“ tur at ed Cerr]-Clerr] fused ring tio adgegnt, 13‘-;}3

benzene ring. The conpound of Claim 1, wherein i"s N and
b, ¢, and d are car on and R[er are the sane or di fif e~ert—amd
each is i ndependent |y sel ect ed fromH28%hl o, -CFlerr], |ower jal kyl, or

benzotriazol -1-yloxy, and Rerr] is at the G4 position and REef+—Tsat
the C-3 position: R[err] '
i ndependent |y sglect g8 Qalacl and RBew[] hé
and Rlerr] is at theg when the double b .carbon
atons 5 and 6 is prage eI NEgver al kyl or
al kyl oxy; and when theNdou bond bet ween car bon. atorrsN'Sf'ﬁnd 6 is absent,
A and B independently re nt H(®20®), (-H and -OH)  R[ &%
Rlerr],Rerr] and Rerr]jare H Zis O Rerr] is pipEi(ﬁne Ring V wherein
Rlerr] is not H and R e N s

o x

A DO
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represents , 3-pyridyl, 3-pyridyl N- oxi de, 21-,‘ yri %l 4- pyd
yl pi per i{diryt

N- oxi de, 3- N- et hyl pi peri di n'y"hls-"h“‘Hasﬁe' <
3-N-acetyl pi peri di nyl or ) i nyl- 347 38 ¢ ﬁﬁisgg%
conmpound of Claim 1l sel ected om er. r] 249

290

11. The compound of Claim 9 selected from:

ANy
. O OCH,CHj4
12. A pharmaceutical composition comprising an
effective amount of a compound of Claims 1, 8 and 10
in combination with a pharmaceutically acceptable
carrier.
N\

tha

-

0
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E:;r] ofo! erégl{o%'getn e fc(é){(ranr,jlr?: ([7(73;r] wherein Ris selected _from
T SEPAGRENT ST
0 9 GEC 1999
) 291 .
13. The use in the manufacture of a pharmaceutical composition for
inhibiting the abnormal growth of cells of a compound of Formula 1.0:
(1.0)
W,
or a pharmaceutically acceptable salt or solvate thereof, wherein:
ais N and b, ¢ and d are carbon;
each R1 and R2 is independently selected from H, halo, -CF3, C¢-Cg alkyl, or
benzotriazol-1-yloxy;
R3 and R4 independently represent H or halo;
RS, R6, R7 and R®8 each represents H;
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 H,
\_/ , C1-Ce alkyl or C}-Cs alkyloxy; and when the double bond between carbon atoms 5

- and 6 is absent, A and B independently represent Hz, (-H and -OH) or =0;
R42 represents:

R20
__c|> _R46 .
[;21

wherein R20 and R2! are each independently selected from the group
consisting of

1y H;

(2)  ~(CH2)qSC(O)CHgz wherein q is 1to 3;

(3) -(CH2)q0S0O2CH3 wherein q is 110 3;

“THIS SHEET HAS BEEN |
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252 the corrpound_@i-—Exa#pJ—e—%—h&wng the formula [err] the gerpeurt—ot—

Exanpl e 287 havi n ] wherein Ris 253 t he | CREPIADRMENT SHEET

Exanpl e 290 havi: n ] wherein Ris [err] the gorpotnrd—of

Exanpl e 295 haV| ng " rr] wherel n Ris [err] ¢ g BEC 1999
292

(4) -OH;
(5) -CS(CHa)w(substituted phenyl) wherein w is 1 to 3 and the
substituents on said substituted phenyl group are the same substituents as
described below for said substituted phenyl;
(6) -NHz;
(7) -NHCBz
(8) -NHC(O)OR22; wherein R22 is an alkyl group having from 1to5
carbon atoms, or R22 represents phenyl substituted with 1 to 3 alkyl groups;
(9) CqtoCgalkyl;
(10) {CH2)kphenyl wherein k is 1 to 6;
(11) phenyl;
N (12) substituted phenyl wherein the substituents are selected from the
group consisting of halo, NO2, -OH, -OCHj3, -NHg, -NHR22, -N(R22), (wherein
R22 is as defined above) C1-C6 alkyl, -O(CHz)-phenyl (wherein t is from 1 to
3), and -O(CHg)t-substltuted phenyl (wherein tis from 1 to 3);
(13) naphthyi;
(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 (which may be optionally substituted with R3 and R4 as
defined above) having from 2 to 12 carbon atoms and at least one
heteroatom selected from O, S or N, said heteroatom interrupting a
carbocyclic ring structure and having a sufficient number of delocalised pi
Y electrons to provide aromatic character (e.g. 2-, 3- or 4-pyridyl or pyridyl N-
oxide);
(18) C4-Cs hydroxyalkyl;
(19) substituted pyridyl or substituted pyridyl N-oxide wherein the
substituents are selected from the substituents given above for said
substituted phenyl, and said substituents are bound to a ring carbon by
replacement of the hydrogen bound to said carbon;
20) (21) (22)

0
0
AN rl{ SH
— N B i
N . - CH
s§ !

A A L




254 the conpound of Exarvﬁi 296 having the formula [err] wherein.R.is-|
| E

t he conpound of ExE&
t he conpound of Exa
canmpound of Exanpl ef

ha

Zis O.

W0

SHEET |

conReplagdt he formula [err] whereilnpRei &FM
IW‘iE the formula [err] wherei n't:Ti T%fh

293

formul a wherein R s g ¢ GEC 1939

(23) -NHC(O)-(CHz)-phenyl or -NH(O)-(CHg)-substituted phdnyl. wherein

said Kk is as defined above;
(24) piperidine Ring V:

wherein RS0 represents. H, Ci-Cs alkyl, C4-Cs alkylcarbonyl; C4-Cg

alkyloxycarbonyl, C4-Cg haloalkyl or -C(O)NH(R10) wherein R10 is H or C4-Cg
alkyl;

(25) -NHC(O)CH2CgHs or -NHC(O)CHa-substituted-CgHs:

(26) -NHC(O)OCgHs:

(27) (28) (29)

|
“ "NH 2 g
7\ 7\ @

1 1 *

(30) -OC(O)-heteroaryl (wherein heteroaryl is as defined above), for
- example:

—o0—C —@N

1
@)

(31) -O-(C¢-Cg alkyl) (e.g. -OCHa3)

(32) -CFy; .

(33) R20and R21 taken together form a =0 group;

(34) R20and R21 taken together form piperidine Ring V as defined above;
R46 is selected from phenyl, substituted phenyl, heteroaryl or piperidine
Ring V as defined above;

with the proviso that R46, R20 and R21 are selected such that the carbon
atom to which they are bound does not contain more than one heteroatom;
and

AR RO




256 the Cmgl having the formula (500.00) R AEPLACEMENT SHEET
H the conpoupgl B leplB@2- having the formula [err] wherei | R-ts—ferT]
257 the CO”DO “m\ ‘“mm“\“\ 294 having the fornula [err] o 9-DEC 1999
I/Il
394 -

14. A compound selected from a compound of formulae 5.0, 6.1 and 6.2:

—
N 5.2)
R20
Z&R«s '
R21
Y or a pharmaceutically acceptable salt or solvate thereof wherein all the substituents

+ are as defined in Claim13, with the proviso that, for compounds wherein R1, RZ, R3
and R4 is H, halo, -CF3 or C4-Cg alkyl, and where R46 represents phenyl, pyridyl,
substituted pyridyl, pyridyl N-oxide, substituted pyridyl N-oxide or piperidyl Ring V
wherein the R50.is H, then R20 and R21 cannot both be H.

I ——————

L
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‘ -
wherein Ris [err] 258 a conpound of the .fornul a: [err] wherein Ris

sel ect'ed from (a)- (r) [err] 259 [err] 260

~0
»

265

4. A process for producing 3-niitro compounds of the formula:
A B

wherein RT..Rz. R3, R4 A B, a, b, d, and the dotted fines are as defined
In Claim 1, comprising:
reacting one molar equivalent of a compound of Formula; 1.0g:
U

wherein R1, R2, R3, R4, A, B, a, b, d, and the dotled linss ara as defined
In Claim 1, and R85 represents H or ~ORSS wherein R63

represents alkyl; :
with one molar equivalent of a nitrating reagent, said nitrating

reagent being preformed by mixing, at cold temperature, equimglar
amounts of tetrabutyl ammonlum nltrate with trifluoroacetic anhydride;
the reactlon of said nitrating reagent with sald compound of

Formula 1.0g taking placa in a suitable aprotic solvent; and -
REPLACEMENT SHEET
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1(i) [err] 261 [err] 262 [err] 263 [err] a conpound of fornul a:
[err] _ .

266

said reaction with said nitrating reagent being conducted at a
temperature and for a period of time sufficient to allow the reaction to
proceed at-a reasonable rate to produce the 3-nitro compound; of Formula
1.0h : _

hydrolyzing the compound of Formula §.0h by dissolving the
compaund of Formula 1.0h In a sufficient amount of concentrated;acid,
and heating tha resulting mixtura to a temperatura sufiiclent to remove the
-C(O)RSS substituent to producs the compound of Formuta 1.0l

A

REPLACEMENT SHEET
16 JUN 2600




wherein A represents: [err] and B represents: [err] said conpound being the
conpound of fornula 6.10; a conpound of fornmula: [err] wherein A
represents: 264 [err] and B represents: [err] said conmpound being the

conpound of fornula 6.11; the conmpound of Exanple 354 having the fornul a:
[err]

267

5. A process for producing a compound of Formula 1.0m:
A B '

wherein R1. R2, R3, R4, A, B, a, b, d. and the dotted lines are as defined"
. in Claim 1, and wherein RS8 is H or -COOR® whereln Rais a
C1 to C3 alkyl group, comprising:
reacting one molar equivalent a compound of formula:

with one molar equivalent of a nitrating reagent; .
said nitrating reagent being preformed, by mixing at a cold .
temperature, squimolar amounts of tetrabutyl ammonium nitrate with

trifluaroacetic anhydride; . ‘
the reactlon of said nitrating reagent with the compound pf Formula

1.0k taking place in a suitable aprotic solvent;

sald reaction with said nitrating reagen! being conducteq at a
temperature and for a period of time sufficient to allow the react;ion to
proceed at a reasonabla rate to produce tha 3-nitro compound lof Formula
1.0}:

REPLACEMENT SHEET
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265 4. A process for producing 3-nitro conpounds of the fornula: [err]
wherein Rlerr], Rerr], Rerr], Rerr], A B, a, b, d, andthe dotted |ines
are_as defined In Claim1, conprising: reacting one nolar equivalent of a
conpound of Formula; 1.0g: [err] wherein Rlerr], Rerr], Rerr], Rerr], A
B, a, b, d, and the dotted lines are as defined In Caiml, and R err] '
represents Hor -OR err] wherein Rlerr] réfBesents alkyl; with one nolar
equi valent of a nitrating reagent, said nitrating reagent being preforned
by m xing, at cold tenperature, equinolar anmounts of tetrabutyl ammonium
nitrate with trifluoroacetic anhydride; the reaction of said nitrating
reagent with said conpound of Forrru‘ﬁa 1.Qg taking place in a suitable
aprotic solvent; and ’

reducing said compound of Formula 1.0 with a suitable redgcing
agenl in a Suitable solvent at a suitable temperature to allow the reaction
to proceed at a reasonable rate;
— reacting the resulting hydroxy product with a chlorinating agent ina
suitable organic solvent at a sultable temperature to allow the r_eact;on to
proceed af a reasonable rate to produce a compound of Formula 1l0n:

reacling szid compound of Formula 1.0n with a compound of the

e

I
RGB

formula:

wherein R68 js as previously defined, in a suitable organic solvent
containing a suilable base at a suitable temperature to allow the reaction
to proceed at a reasonabla rate to produce the compounds of Formula

1.0m.

REPLACEMENT SHEET
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266 said reaction with said nitrating reagent being conducted at a
tenperature and for a period of time sufficient to allow the reaction to
proceed at a reasonable rate to produce the 3-nitro conpound of Fornul a
[err] hydrolyzing the conpound of Formula 1.0h by dissolving the conpound
of Fornmula 1.0h In a sufficient anmount of concentrated acid, and heating
the resulting mxture to a tenperature ggfficient to renove the -C(O R err]
substituent to produce the conmpound of Formula 1.0. h:j 267 5. A.
process for producing a conpound of Formula 1.0m [err] wherein Rerr],

Rlerr], Rerr], &.erdcomPoulld saleched Qom%@é,ﬁ&,fg%hgg fB .are as defined
rei

in Caiml, and wherein err] is err] is a

wherein R, R2, R3, R4, A, B, 2, b, and d are as defined in claim 1,

and R®® represents H or -OR®, wherein R®® represents alkyl;

wherein R1, A2, R3, R4, A, B, a, b, and d are as deflned for Formulaf 1.0iin
Claim4 ;

g (o

wherein R1, R?, A3, R4, A, B, a.b,andd are as defined in claiqris
. - | REPLACEMENT SHEET
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Clerr] to C(Jerr] alkyl group, conprising: reacting one nolar equivalent a.
conpound of fornula: [err] with one nolar equivalent of a nitrating '
reagent; said nitrating reagent being preforned, by mxing at a cold
tenperature, equinolar amounts of tetrabutyl ammoniumnitrate with
trifluoroacetic anhydride; the reaction of said nitrating reagent with the
conpound of Forrnula 1.0k taking place ip7a suitable aprotic solvent; said
reaction with said nitrating reagent being conducted at a tenperature and
for a period of time sufficient to allow the reaction to proceed at a
reasonable rate to produce the 3-nitro conpound of Formula 1.Q- 268
[err] reducing said conpound of FormHIa 1:q3mﬁth a suitabl e reducing

4

L/'I
wherein R', R?’, R?, R', A, B, a, b, and d are as defined
in claim 1 and R®** is H or -COOR?, wherein R? represents
Cy.3 alkyl;
ct  (1.0n)
N\

wherein R1, R2, R3, R4, A, B, a, b, and d are as dafined in claim 1.

[T

REPLACEMENT SHEET
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agent in a suitable solvent at a suitable tenperature to allow the reaction
to proceed at a reasonable rate; reacting the resulting hydroxy product
with-a chlorinating agent in a suitable organic solvent at a suitable
tenperature to allow the reaction to proceed at a reasonable rate to
produce a conpound of Formula 1.0n: [err] ;ﬁﬂcting sai d conmpound of Formul a
1.0n wth a conmpound of the fornula: [errﬁ erein Rlerr] is as previously
defined, in a suitable organic solvent containing a suitable base at a
suitable tenperature to allow the reaction to proceed at a reasonable rate
to produce the conpounds of Forrmula 1.0m * C L w4 5 269 6. A
conpound sel ected from a conpound of the fornul a:

-

7. A compound selected from a compound of thée formula;
A, B -

or a pharmaceutically acceptable salt or solvate thereof, Wherein:

a represents N and the remaining b, ¢ and d groups represent
CR! or CR2: S

R1 is selected from H or halo:

RZ 1s selected from NOg, Br, Cl or [;

R3 is Clt

R4isHor halo;

R5, RS, R7 and R8 arc H:

U the dotted line between carbon atoms 5 and 6 repriesents an
opfional double bond, such that when a double bond is present, A and
B independently represent H, and when no double bond is present
Eczt‘vrcm carbon atoms 5 and 6, A and B each independently represent

R20 apd R21 are independently selected from H or alkyl:

Ring \;{46 is selected from: pyridyl, pyridyl N-oxide or piperidine

wherein RS0 represents ‘alkyl, alkylearbonyl, alkyloxycarbonyl,
haloalkyl, or ~C(O)NH(R10) wherein R10 {s H or alkyl; and
Z represents O;

* ¢ L M 5 *x
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[err] wherein Rlerr], Rerr], Rerr],Rerr], A B ,a b, and d are as defined
in claim 1, and Rerr] represents Hor -OR err], wherein R err] represents
“alkyl; [err] wherein Rlerr], Rerr], Rerr], Rerr],A B a, b, and d are
as defined for Formula 1.0i in Claim4; [err] wherein Rerr], Rerr]

Rlerr], Rerr], A B a, b, and d are as defined in claim1, 270 [err] _
wherein Rlerr],Rerr], Rerr], R[err] B, a, b, and d are as defined in
claiml1l and Rerr] is Hor -COCR[err] erein Rlerr] represents (Jerr]

alkyl; [err] wherein Rrerr], Rerr], R[err] Rlerr], A B, a, b, and d are
as defined in clai malcoﬁ:rpd'@fxtﬂ selected from a compound of the formula:

R‘( A\ . B

or a pharmaceutically acceptable salt or salvate thereof, wherein:

R1 is sclected from H or halo;

R2 is sclected-from -CHs, Br, orI;

R3 is CL

R% is H or halo;

RS, RE, R7 and R8 are H; |

the dotted lne between carbon atoms 5 and 6 répresents an
optional double bond, such that when a double bond is present, A and
B independently represent H, and when no double bond is present
‘between carbon atoms b and 6, A and B each independently represent
Hg;

R20 and R21 are H;

R46 is selected from: pyridyl, pyridyl N-oxide,

or plperidine Ring V:

wherein R0 represents alkyl, alkylcarbonyl, alkyloxycarbonyl,

haloalkyl, or -C(O)NH(R10) whercin R10 is H or allyl; and
Z represents O,

REPLACEMENT SHEET
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wherein Rerr], Rerr], Rerr], Rerr], A B, a b, and d are as defined in
claim 1. H 271 7. A conpound selected froma conpound of the formula:
[err] or a pharnaceutically acceptable salt or solvate thereof, wherein: a
represents N and the remaining b, ¢ and d groups represent CRerr] or
CRlerr]; Rerr] is selected fromHor halo; Rerr] is selected from

N err], Br, d or I; Rerr] isd: Rerr] is Hor halo; Rerr], Rerr],
Rlerr] and Rlerr] are H the dotted |line between carbon atons 5 and 6
represents an optional double bond, sucB78hat when a doubl e bond is present
A and B independently represent H and when no double bond is present

- Q compound selected from a.compound of the iformula:

. . apd
R? /_7.3
: ~*;~R4
~\7\ °’T"R7
RS SRS
i N~ .
RZO
Z R
RZi
or a pharmaceutically acceptable salt or sp)
X olvate th f, , )
R ts sélected from H. or halo: creof, wherein:
R2 s CIL:
RS is CI;
R4 is H or halo;

tlf. é{s. R7 and R8 are H:
) ¢ dotted linc between carbon ato
optonal double bond, such that when 2 drcratslbs i
B independently represent H, and

represent

L Ho;

d 6 represents an
le bond is present, A and

Rio and R21 arc H;
.6 ) '
VR is selected from: 4~pyridyl N-oxide, 4-pyridyl or piperidine

'-\®N~— R®.

;zznlucm 1R50 represents la.olkyl. alkylecarbonyl, alkyloxycarbonyl.,
1aloalkyl, or -C(O)NHR10) wherein R10 § : '
Z rcpresents O; and s H or aligli and

| REPLACEMENT
MW e
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bet ween carbon atons 5 and 6, A and B each indepcndently represcnt Rl err]
Is selceted frompyridyl, pyridyl N-oxide or piperidine [err] wherein
Rlerr] represents al kyl, al kyl carbonyl, al kyl oxycarbonyl, hal oaal kyl, or
C(ONH(R err]) wherein Rerr] is Hor alkyl; and Z reprcsents O 272 a
conmpound sel ected froma conpound of the formula [err] or a

phar maceutically acceptable salt or solvate thereof, wherein: Rerr] is
selected fromH or halo; Rerr] is selected from-CHerr], Br, or |I; Rerr]
is d; Rerr] is Hor halo; Rerr], REé#r],Rerr] and Rlerr] are H, the
dotted |ine between carbon atons 5 and 6 represnts an

.a-compourd selected from the formulas

or a pharmaceutically acceptable salt or solvate thereof, wherein:
a represents N and the remaining b, ¢ and d groups represent
CRI or CRZ;
Rl and R2 arc independently sclected from H, halo, -CF3, lower
alkyl or benzotriazol-1-yloxy:;
R3 and R%* are independently sclected from H or halo;
RS, RS, R7 and R8 are H; ' .
the dotted line between carbon atoms § and 6 represents an
, optional double bond, such that when a double bond is present, A and
U/ B indcpendently represent H, and when no double bond is present
?{ctwcc.n carbon atoms 5 and 6, A and B each independently represent
24 :
R2S5 represents pyridyl, pyridyl N-oxdde, N-methyl-piperidinyl
or pheoyl; _ ) '
R48 represents H or alkyl; and
Z represents O,

LR A R REPLAGEMENT SHEET
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optional double bond, such that when a double bond is present, A and B

I ndepéndently represent H and when no doubl-e bond is present between
carbon atons 5 and 6, A and B each independently represent Rlerr] and
Rlerr] are H, Rerr] is selected from pyridyl, pyridyl Noxide, or
piperidine Ring V: [err] wherein R err] represents al kyl, al kyl carbonyl,
al kyl oxycar bonyl , hal oal kyl, or -C(ONH(R err]) wherein R err] is H or
al kyl; and Z represents O 273 a conpound sel ected froma conmpound of
the fornmula: [err] or a pharnmaceutically acceptable salt or solvate
thereof, wherein R err] is selected fromtsor halo; Rerr] is d;

8. A compound selected from a’compound. of the formula:

A

0" 'R% or .

wherein:

R1 s selected from H or halo;

R3 15 Cl:

R% is Heor halo; :

the dotted line betwecn carbon atoms 5 and 6 represénts an
optional double bond, such that when-a double bond {s presént, A and
B indcpendently répresent H, and when no double bond is present
?Icmm carbon atoms 5 and 6, A and B each {ndependently represent

2: and- ‘
RO5 represents H or -OR66 wherein RE6 represents alkyl.

(N
9. The compound selected from:

) L REPLACEMENT SHEET
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Rlerr] is d; Rerr] is Hor halo; Rerr], Rerr], Rerr] and Rerr] are H.
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 H, and represent Herr]; Rerr] and Rerr] are H Rerr] is
selected from 4-pyridyl N-oxide, 4-pyridyl- or piperidine [err] wherein

Rl err] represents al kyl, alkyl carbonyl, alkyloxycarbonyl, hal oal kyl, or
-C(ONH(R[err]) wherein Rerr] is Hor akgl; and. Z; represents O and
REPLACEMENT SHEET 274
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a conpound selected fromthe fornula [err] or a pharmaceutically acceptable
salt or solvate thereof, wherein: a represents N and the remaining b, c and
d groups represent CRlerr] or CRerr]; Rerr] and Rl err] are independently
selected fromH, halo, -CF[err], |lower alkyl or benzotriazol-1-yl oxy;

Rlerr] and Rlerr] are independently selected fromH or halo; Rerr],

Rlerr], Rerr] and Rlerr] are H 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_H, and when no double bond is
present between carbon atons 5 and 6, A 4nd B each i ndependent |y represent
Rl err] represents pyridyl, pyridyl N-oxide, N-nethyl-piperidinyl or

phenyl; Rlerr] represents Hor alkyl; and Z represents O
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275 8., A compound sel ected froma conpound of the fornula: [err] wherein
Rlerr] is selected fromH or halo; Rerr] is d: Rerr] is Hor halo; 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 independently
represent H, and when no double bond is present between carbon atons 5 and
6, A and B each independently represent 7@2; and Rl err] represents H or
-OR[err] wherein Rerr] represents al ky%. 9 The conpound

selected from J[err]
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276 [ers] 277 [err] 278 [err] | 279 [err]
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280 [err] 281 [err] 282 10. The conpound of Claim8 selected from
[err] 11. A pharnaceutical conposition -conprising an effective anpbunt’
of a compound of Clains 1,7 or 9 in conbination with a pharmaceutically
acceptable carrier.

280
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283 12. The use in the manufacture of a pharmaceutical conposition for
inhibiting the abnormal growth of cells of a conpound of Fornula 1.0: R
[err] or a pharnmaceutically acceptable salt or solvate thereof, wherelin: a
is Nand b, ¢ and d are carbon; each R err] and R err] is independently
selected fromH, halo, -CF[err], Cerr]-Cerr] alkyl, or
benzotri azol -1-yloxy; R err] and R err] independently represent H or halo;
Rlerr], Rerr], Rerr] and R err] each represents H, X represents N, CH or
C, which C may contain an optional deghl e bond, 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 independently represent H (err]-Cerr] alkyl or err]-Cerr]

al kyl oxy; and when the doubl e bond between carbon atons 5 and 6 is absent,
A and B independently represent H2, (-H and -OH) or =0, R42 represents:
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[err] wherein R20 and R21 are each independently selected fromthe group
consi sting of (1) H (2) -(CHerr])[err]SC(OCHerr] wherein gis 1 to:
3; (3) -(CHerr])[err]Csderr]CH err] wherein gqis 1 to 3; 284 (4)

-OH, (5) -CS(CHerr])[err](substituted phenyl) wherein w is 1 to 3 and
the substituents on said substituted phenyl group are the sanme substituents
as described below for said substituted phenyl; (6) -NHerr]; (7) -NHCBZ
(8) -NHC(OOR[err]; wherein Rerr] isgn alkyl group having from to 5
carbon atons, or R22 represents phenyl substituted with 1 to 3 al kyl
groups; (9) Cerr] to (Jerr] alkyl;

10. The compound of Claim 8 selected from:

N
11. A pharmaceutical composition comprising an
effective amount of a compound of Claims 1,7 or 9
in combination with a pharmaceutically acceptable
carrier.

* c L L b * .
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(10) -(CH err])kphenyl wherein k is 1 to 6; (11) phenyl; (12) substituted
phenyl wherein the substituents are selected fromthe group consisting of -
hal o, N(Jerr], -OH -OCH err], -NHerr], -NHRerr], -N(Rerr])[err]
(wherein R22 is as defined above), Cerr]-Clerr] alkyl,

-Q(CH err])[err]-phenyl (whereint is f(rggml to 3), and
-QCHerr])[err]-substituted phenyl (V\:ﬁ eint is fromlto 3); (13)

naphthyl; (14 supgdi P epeian phBfmackichl 8

defi ned trg}rwl,l?ub ti{tpﬁ%e%slét ﬁgntgﬁﬁ%{ggmgd%éﬁbr iﬁE ﬁgwpol% ycl Ptp%ﬁ%)rﬁoggr bons
havi ng f MEHRIENG ejabnosmabgroytt gel{sl%f)a E?/‘%?P‘alé"l‘ g o 3'Q'rom5 to 7 carbon
atons; (17) heteroaryl (which may be optionally substituted with R3 and R4
as defined above) having from 2ato 12 carbon atons and at |east one

het eroat om sel ected from Q, S or\:N, 4aid het ey oat om interrupting a
carbocyclic ring structu a(gd - a suf fRCi ent nunber of del ocalised pi

el ectrons to provide aroma 2-, 3- or 4-pyridyl or
pyridyl N oxide); (18) CSerry- kyl; (19) substituted
| A . .

pyridyl or substituted
a
X
v
RS R®

or a pharmaceutically acceptable salt or solvate thereof, wherein:

ais Nand b, c and d are carbon;

each R1 and R2 is independently selected from H, halo, -CF3, C4-Cg alkyl, or
benzotriazol-1 ~yloxy;

R3 and R4 independently represent H or halo;

RS, R6, R7 and R8 each represents H; )

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 H,
C1-Cg alkyl or C}-Cs alkyloxy; and when the double bond between carbon atoms 5

« and 6 is absent, A and B independently represent Ha, (-H and -OH) or =0;
R42 represents:

xyal

R20

.__._([: _.R4G
L
wherein R20 and R2' are each independently selected from the group
consisting of
() H;
(2) -(CH2)qSC(O)CH3 wherein qis 1 to 3;
(3)  -(CH2)qOSO2CH;3 wherein q is 1 10 3;
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substituents are selected fromthe substituents given above for said
substituted phenyl, and said substituents are bound to a ring carbon by
repl.acenent of the hydrogen bound to said carbon; 20)

(21) (22) [err] 285 (23) -NHC(O) (CHerr])[err]-phenyl
or -NH(O-(CHerr])[err]-substituted phggyl, wherein said k is as defined
above; (24) piperidine Ring V: [err] wherein KR err] represents H,
Cerr]-Cerr]. aI kyl, Cerr]-Clerr] alkylcarbonyl; Cerr]-Cerr]

al kyl oxycar bory), Cbﬂr] C err] hal oal kyl or C(O)NH(R[err]) wherel n Rerr] .
N0 ot e }cs PG lelsitheg RSN Sehereld e LR 1y ohnd ;e
(28) substituents ¢@@pid substituted phenyl group are the same substltuents as
described below for said substituted phenyl; -
(6) -NH '
(7) = -NHCBZ

(8) -NHC(O)OR22; wherein R22 is an-alkyl group having from 1to 6
carbon atoms, or R22 represents phenyl substituted with 1 to 3 alkyl groups;
(8) CqtoCgalkyi;

(10y -{CH2)kphenyl wherein k is 1 to 6;

(11) phenyl;

— (12) substituted phenyl wherein the substituents are selected from the
group consisting of halo, NO, -OH, -OCHs, -NHg, -NHR22, -N(R22), (wherein
R22 is as defined above), C4-Cg alkyl, -O(CHa)i-phenyl (wherein t is from 1 to
3), and -O(CHz)t-substit'ut'e'd phenyl (wherein tis 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 S to 10 carbon atoms;
(16) cycloalkyl having from 5 fo 7 carbon atoms;

(17) heteroaryl (which may .be optionally substituted with R3 and R4 as
defined above) having from 2 to 12 carbon atoms and at least one
heteroatom selected from O, S or N, said heteroatom interrupting a
carbocyclic ring structure and having a sufficient number of delocalised pi

\/ electrons to provide aromatic character (e.g. 2-, 3- or 4-pyridyl or pyridyl N-
oxide);

(18) C¢=Cg hydroxyalkyt;

(19) substituted pyridyl or substituted pyridyl N-oxide wherein the
substituents are selected from the substituents given above for said
substituted phenyl, and said substituents are bound to a ring carbon by
replacement of the hydrogen bound to said carbon;

20) (21) (22)

0O
. R
~ .H SH
~ |
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[err] (30) -OC(O) -heteroaryl (wherein heteroaryl is as defined above), far
exanple: [err] (31) -O(Cerr]-Cerr] alkyl) (e.g. -OCHerr]) (32) '
-CF[err]; (33) Rerr] and Rerr] taken together forma =0 group; (34)

Rlerr] and Rl err] taken together form piperidine Ring V as defined above;

Rlerr] is selected from phenyl, substl?ﬁged phenyl, heteroaryl or
pi peridine Ring V as defined above; the proviso that Rerr], Rerr]

and Rl err] sel e t ey are bound
does not con %l)n gﬁé@%@ﬂ'ﬁé“ﬁ&'@?ogw?&{@ %ﬂ}ogﬁm pﬁ%@g erein
conpound sel &didddisfasaiafined @pRind of fornulae 5.0, 5.1 and 5. 2:

(24) piperidine Ring V:

wherein RS0 represents H, Ci-Cg alkyl," C4-Cs alkylcarbony; C¢-Cs

alkyloxycarbonyl, C1-Cg haloalkyl or -C(O)NH(R10) wherein R10 is H or C;-Cg
" alkyt;

(25) _-NHC(O)CH,CgHs or -NHC(O)CHy-substituted-CeHs:

(26) -NHC(O)OCgHs:

2
Y (27) (28) (29)
“ "NH 7 s
AN
72\ /§ |
. L ~
, : N
(30) -OC(O)-heteroaryl (wherein heteroaryl is as defined above), for
example:
—O0— C
\ /'
\/ (31) -O-(C4-Cgalkyl) (e.g. -OCH3)

(32) -CFs3;
(33) R20and R21 taken together form a =0 group;
(34) R20and R21 taken together form piperidine Ring V as defined above:;
R46 is selected from phenyl, substituted phenyl, heteroary! or piperidine
Ring V as defined above;
with the proviso that R46, R20 and R21 are selected such that the carbon
atom to which they are bound does not contain more than one heteroatom:
and

Zis O.
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[err] or a pharnmaceutically acceptable salt or solvate thereof wherein all
the substituents are as defined in Claim13, with the proviso that, for
conpounds wherein R err], Rerr], Rerr] and Rerr] .is H halo, -CFerr] or
Cerr]-Cerr] alkyl, and where R46 represents phenyl, pyridyl, substituted
pyridyl, pyridyl N-oxide, substituted pyridyl N-oxide or piperidyl Ring V
wherein the Rerr] is H then Rerr] %R[err] cannot both be H 287
14. A pharnmaceutical conposition conprising an effective anmbunt of a
compound of claim 13 in conbination wth a pharmaceutically
acceptable carrier. 15. The conpound selected from[err]

13. A compound selected from a compound of formulae 5.0, 5.1 and 5.2:

or a pharmaceutically acceptable salt or solvate thereof wherein all the substituents
are as defined in Claim13, with the proviso that, for compounds wherein R1, R2, R3
and R4 is H, halo, -CF3 or C1-Cg alkyl, and where R46 represents phenyl,. pyridyl,
substituted pyridyl, pyridyl N-oxide, substituted pyridyl N-oxide or piperidyl Ring v
wherein the R50.is H, then R20 and R21 cannot both be H.
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288 [qrr]

289 [err] N

287

14. A pharmaceutical composition comprising an

EN (5.17)

/N

Y ry-
~ﬁﬂ#
N

]
o
E J (5.60)
N

og
=

I
N N

effective amount of a compound of claim 13 in
" combination with a pharmaceutically acceptable
carrier.
15. The compound selected from :
\\ Cl
Z =
N \ a
P
N

N\ N

C@@

N
C J(s 61)

O
A
N
(0]

* ¢ L M s *
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=S8 _cl = ct
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" N
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N7 (5.64) N
CH.
o 3 o
Z N
= l Z l ,
~ N b
O a ~ -
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N N
N N
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N N
CH,
o iy
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*
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¥ N
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CH
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CHq
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ABSTRACT

TRICYCLIC AMIDE AND UREA COMPOUNDS USEFUL FOR
INHIBITION OF G-PROTEIN FUNCTION AND FOR TREATMENT
OF PROLIFERATIVE DISEASES

, A method of inhibiting Ras function and therefore inhibiting the
abnormal growth of cells is disclosed. The method comprises the
5§ administration of a compound of Formula 1.0:

(1.0)

. to a biological system. In particular, the method inhibits the abnormal
growth of cells in a mammal such as a human being.
Novel compounds of the formulas

Z)\( R4 Z& FR4REPLACEMENT SHEET
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are disclosed.

Also disclosed are processes for making 3-substituted compounds
of Formulas 5.0, 5.1, 5.2 and 5.3.

Further disclosed are novel compounds which are intermediates in
the process for making 3-substituted compounds of Formulas 5.0, 5.1, 5.2
and 5.3.
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