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JRI CYCLI C CARBAVATE COVPOUNDS USEFUL FOR INHIBITION OF G PRAF ] ﬁUT\I&TI ON

" AND FOR TREATMENT 10 OF PROLI FERATI VE DI SEASES BACKGROUND | nt er nati onal

. PaBI MN&%#—EEWI ished July 9, 1992, discloses a nethod
of ilncr e%%?%c’tiﬁes@ tivity of B tumor to[an PpanCERED SBEETS Agest ,

whi ¢B] Dasmiptips P%ldstgn‘to RE8° 1T heant i neopl astli & agemtion bya cteae;cgngweﬁemp
adni|d stsimts) on : ofisedhe awtRafEbplast i ¢ agent angr ai;popent bggeldngs _dq,f, t he
f-or fgl) @raXing®) NphgedY-...wiveragfht-he| dot ted |ine;r epres, L S @ qopt Al.qdoub) e
bond A Ybsirset 20 :Ipygidog@ntooraghdi-&-and Y i s hyd gg@kcgu Eéﬁ t..?.@'to g{%&q afe
or  |sybst idptegabmwt onyl....For..exappl e, YgarI , arrﬁngst b -
wherletA—R——s—€t tou)alkyl or substituted g en su

phenyl, C7 to Cl2 aral kyl or substituted ana :ﬁl‘wﬂ F %CE@T %AJ/Z% -----
pi peri dyI o N substituted piperidyl. Y can also be, anongst others, S02R4
wherein R is 25 C1 to C6 al kyl, phenyl, substituted phenyl, C7 to Cl2

aral kyl or substituted aralkyl. Exanples of such potentiating agents
include 11-(4- piperidylidene)-5H benzo[5, 6] cycl ohepta[1, 2-b] pyridines such

—

as Loratadine. 2 e C oLl h
anti hi stam ne act|T E ﬁ thﬂ\ ' BA u"' .g—rf&.@ i n which
t he’pi peri dyl REDA VYMENEre Y

represent sy substituted car@p(ypmﬁtr RAYPSE OH %] g fonyl group. EP O
270 818 discl oses derivati ve_r_%ﬁ_mﬂ‘rﬁh%vﬁs di ne

BACKGROUND
International Publication Number W0O92/11034, published July 9,
1992, discloses a method of increasing the sensitivity of a tumor to an
15  antineoplastic agent, which tumor is resistant to the antineoplastic agent,
by the concurrent administration of the antlneoplastlc agent and a
potentiating agent of the formula:

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

20 hydrogen or halo, and Y'is hydrogen, substituted carboxylate or
substituted sulfonyl. For example, Y can be, amongst others, -COOR'
whereinR' is C1 to C6 alky! or substituted alkyl, phenyl, substituted phenyl,
C7 to C12 aralky! or substituted aralkyl or -2, -3, or -4 piperidy! or N-
substituted piperidy!. Y' can also be, amongst others, SOgR' wherein R is

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

Loratadine.
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conpounds whi ch contain an N-substituted piperidyl, piperylidene or

pi perazyl ring and which are reported to possess anti-allergic and
anti-inflammatory activity. US 4,863,93.1 discloses benzocycl ohept apyri di ne
conmpounds which contain fluorine substitution across the exocyclic double
bond. These conpounds are reported to®be useful antihistamninic agents,
Drug Research (1986), Vol. 36, pages 1311-1314 describes the antihistarnmc
activity of seri f_tricyclijc piperylidene conpounds which are
substituted at- t e_d) %tzt Pé%eﬂ'sa ofGyRiC rqrBPPHNdenwithi agtitistamine activity
subst i t ut edootimingyd plgerayCspipNAMRIcAL Ltations di sclose or |
suggest the use Q? tr ip'c?ycf’i c Bgﬂ}zrogyclrgﬁggﬁg@}érﬂitgﬁéé%ﬁ@I ?fr@lgteﬁil}qeqﬁnng
prol i f er at 1% SUBSHlghed withoac gy, f whenee vt Fepresentde apsoh stit0tced ERAHS lﬁteo‘cor
signal tra ' ways which lead to stimulation of cell gro and
nitogenesigaggﬁh%%ggggﬁ@PgQ%%%ssion in cultured cells leads to cellular
transformati on, characterized by the ability of cells to grow in soft agar
and the growth _of cells as dense foci |acking the contact inhibition

“exhi bited by nBR-t9ar€PoliBd distlpses Miedvativesaraf/ drereci5®]pycioRLptadridine

tain 5 ' Pavativesarai/ drereof! oh
Cranet or i oo BOBRES, ifch BT /NI BEh S Binerdy chiBspRne o ateraadding,
farnesyl at aod wifich e eoprisine pesistecarioart@e dnd aRudMdAREoRPRERIR.

tetrapeptide. Inhibitors of the enzyne that™ catal yzes
farnesyl protein transferase, have therefore been 10 suggested as’

Vit at od, oncogenrc Foree ooy ases Bef ooty Garmelihd S igh contain

cancers, nibgringosabbtitution rasress hae &QYyolic YIUDe avshd PaTRESALd U0
(Kohl et al. 60, 1834 to 1837, 1993). .15 ?nécflfpg\%ugupetﬁgé

. .Science, \ol. }
current inrtegloétgﬁltp:})? Hﬁ?fH{ ?Wﬁ&s fNIRIg3gaN§. protein. transferase, a wel come

contribution to the art would be conpounds useful for the inhibition of
farnesyl protein transferase. Such a contribution is provided by this

i nvention. 20 SUMgAReseEIFCT HEREENVEDITI36Npages 1311-1314 describes the antihistaminic
activity of series of tricyclic piperylidene compounds which are substituted at the
nitrogen atom of the piperylidene ring with a substituted carboxylate group.

None of the above citations disclose or suggest the use of tricyclic
benzocycloheptapyridines for treatment of proliferative diseases.

Oncogenes frequently encode protein components of signal transduction
pathways which lead to stimulation of cell growth and mitogenesis.



I nhibition of farnesyl protein transferase by tricyclic conpounds of this
I nvention has not been reported previously. Thus, this invention provides
a nmethod for inhibiting farnesyl protein transferase using tricyclic
conmpounds of this invention which: (i) potently inhibit farnesyl protein

.25 transferase, but not geranylgeranyl protein transferase |, in vitro;
(ii) block the phenotypic change |ndu6éd by -a form of transforn1ng Ras
which is a fanmesyl acceptor but not b form of tr

orm:n
onoi nebred 10 be & ger anbTGoRRgIXREESIRIN CoRyEs GaB RaHLe BeMAL) ar
processi ng of Remsféringdtions chardoeriasyby & abllity ofasdlisrtotgrolv iRaofeagamess ed

cul ture ?ﬁéi‘.?él}ﬂ%ﬁ%@ﬁ&%ﬁﬁé%ﬁ?@%Aéékimﬁf%@%?@&h'ﬁ@%%h ey '
i nventi on has emntransfermed ceiled Mutatian @andfor overexpressionwftgentain ani mal
nodel s. Thig i Ingbggs% hgéﬁtlﬁaW%dfwg h hoRidN Eamgert he abnormal growth

of cells, inclu {ransftorne m ni stering an, effective anount

35 of a conpound of Y%?Qqq'mgﬁﬂ$9ﬂ“'%|?@|eﬁﬁ?v Q)me@u[,?for ithe RaS ers to cell
growth i ndependﬁwopaétempmrmet uheeutgoafame/s yiEigrasi thescy(steitie rebifee [otatenihact

expr essi ng. an' d-ePOARUHERRE Tefrenmiae Jh@ing: Lt elpiamacaelzpbs s -
protein is act ithistradddisation,cfauiasybprateincigamsferase; havenherefarecbéen gene; and
(3) benigny éndcs’@'gbgfé%”és Sﬁhéaﬁwc%&%m‘sr fg?"t&’r’nbf {nawlvh‘éﬂ Iﬂééﬁéﬁﬁ’rﬁg‘té’h t’&ﬂ' ch

aberrant Ras a I on occu ds are
represented by transtesmation. 1Mgtat¢%orscqg§mctormﬁs>f ras@re frequeptly foyndiin 5 R16

18 R5~~X R7 (Im&ny hBndrBearlders, most notably in more than 50% of colon and
pancreatic carcinomas (Kohl et al., Science, Vol. 260, 1834 to 1837,
1993).

15 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 farnesy! protein transferase. Such a contribution is
provided by this invention.

20 SUMMARY OF THE INVENTION

Inhibition of farnesyl protein transferase by tricyclic compounds of
this invention has not been reported previously. Thus, this invention
provides a method for inhibiting farnesyl protein transferase using tricyclic
compounds of this invention which: (i) potently inhibit farnesyl protein

25 transferase, but not geranylgeranyl 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
geranylgeranyl acceptor; (iii) block intracellular processing of Ras which is
a farnesyl acceptor but not of Ras engineered to be a geranylgeranyl

30 acceptor; and (iv) block abnormal cell growth in culture induced by
transforming Ras. One compound disclosed in this invention has been
demonstrated to have anti-tumor activity in animal models.

This invention provides a method for inhibiting the abnormal growth
of cells, including transformed cells, by administering an effective amount

35 of a compound of this invention. Abnormal growth of cells refers to cell
growth independent of normal regulatory mechanisms (e.g., loss of contact
inhibition). This includes the abnormal growth of: (1) tumor cells (tumors)
expressing an activated Ras oncogene; (2) tumor cells in which the Ras



Z R or a pharmaceutically acceptable salt or solvate thereof, wherein: one
of a, b, ¢ and d represents N or NRO wherein RO is 0-, -CH3 or - -(CH2) nCO2H
wherein nis 1 to 3, and the remaining a, b, ¢ and d groups 10 represent
CR1 or CR2; each Rl and each R2 is independently selected fromH, halo,
-CF3, -OR10 (e.g. -OH), -COR10, -SR10, -N(R10)2, -NO2, -0OC(O R10, -CO2R10,
- OC02R11, benzotriazol-1-yl oxy, CN, al‘kynyl al kenyl or alkyl, said al kyI
or al kenyl gr n it 10 or_ - R10
O T, S A I OB B T S BB T o R 0,

H, any of the s(abbemgneanctrrmﬂgnanhmﬂm otber pRolderativg disepsidscin whigh

represent a sat F%rs ¢Co-C7 fused ring to the benzene ring
(Rng 111); R5, R6, %ﬂ%ﬁ&iﬁ@c@?rnde endently represents H, -CF3, alkyl

or 20 aryl, said al pevn@ﬁyrsef@bm maq:lasrn%mﬁj adbare repregeniachby OR10,
_SR10, -N(RLO)ROrmuNCR.0:- COR10, -OCOR10, -OCO2R11, -CO2R10, OPCB3R10 or one
of R5, R6, R7 and R8 can be taken igp conbigation with R as defi ned bel ow
to represent -(CH2)r wherein r is : phi ch can be substituted with

| ower al kyl, |ower al koxy, glCF3 or aM =425 R10 rgg¥ esents H, al kyl, aryl,
or aral kyl (preferably benzyN, d<R 3 kyl or aryl; 5 R16 and
R18 represent H and F respecté' |y spectively, when the bond
toXisasingIebondandXi caIr Rlf is F and R18 is H,
or R16 and R18 each repr &3 nt _ d XiR" a single bond; 5 X
represents Nor C, which C may cC %t ai n ptT onal doubl e bond

(represented by the dotted line) to ca!rbon fetom 11; the dotted |ine between
carbon atons 5 and 6 represent Eq@n wbl e bond s ch that when a
doubl e bond is present, A and | ﬁg represent 0, halo, -OR11,
-OC02R11 or -OC(O R10, and 10 wh Ms\d IS present bet ween car bon

atons 5 and 6, A and B

Y4 R

or a pharmaceutically acceptable salt or solvate thereof, wherein:
one of a, b, ¢ and d represents N or NR9 wherein R® is O, -CH3 or
-(CH2)nCO2H wherein n'is 1 to 3, and the remaining a, b, ¢ and d groups
10 represent CR1 or CRZ;
each R! and each R2 is independently selected from H, halo, -CFs3,
-OR19 (e.g. -OH), -COR19, -SR10, -N(R10),, -NO,, -OC(0O)R19, -CO2R10,
-OCO2R11, benzotriazol-1-yloxy, CN, alkynyl, alkeny! or alkyl, said alky! or
alkenyl group optionally being substituted with halo, -OR10 or -CO2R19;
15 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 together
can represent a saturated or unsaturated Cs-C7 fused ring to the benzene
ring (Ring III);
: RS, RS, R7 and R8 each independently represents H, -CF3, alkyl or
20 aryl, said alkyl or aryl optionally being substituted with -OR10, -SR10,
-N(R10),, -NO,, -COR19, -OCOR?19, -OCO2R11, -CO2R19, OPO3R10 or one
of R3, R®, R7 and RB8 can be taken in combination with R as defined below
to represent -(CHa)- wherein r is 1 to 4 which can be substituted with
lower alkyl, lower alkoxy, -CF3 or aryl;
25 R10 represents H, alkyl, aryl, or aralky! (preferably benzyl);
R11 represents alkyl or aryl;




each independently represent H2, -(OR11)2; H and hal o, dihal o, alkyl and
H, (alkyl)2, -Hand -OC(OR10, H and--OR10, =0, aryl and H, =NOR10 or
-0 (CH2)p-0- wherein pis 2, 3 or 4, Zrepresents 0; and 15 R represents
-SR65 wherein R65 is al kyl, aryl, het eroaryl (e.g.pyridyl or pyridyl
N-oxi de), 2-,3-, or 4-piperidyl or gbstituted pi peridyl, wherein the
substi tuent on sald N-substituted piperidyl is Cl to C4 alkyl,

al kyl car bonyl or - wher e RlO H or. aJ k or represents
-o%o wherein R20 i 'gcgﬁgéée%{fﬁﬁ?? ‘Jff?iﬂeé%r 56': 12 al kyl ,

phenyl, substi respettivebnwhenQhetbordld XhieaWiagleHondearsd X ibeazlydn,, C7 to
(o 0, pyriyl PO B R R e Ry ) e o 4 pi pert dyl or N
substituted piperi dyAt® ambﬂé? nachéeswsent Huwher thehbead o Xuissa singleetio; t o

Cl2 alkyl age sel eCt)@ﬂsﬁré@éH@rN BPCPrwtﬁH*?ﬁ h\ta‘yt@d%té‘lﬁ‘ %ﬁé]éd%ﬁ){lf&)%ﬂ

25 that said a no or .S

! sal
not on C1, and‘f er?é‘*%%mgabtydf‘@ Sﬂ"seilt%‘@ Momé ram no are sel ect ed
fromCl to C6 al kylthe tibtted tihetbctwesh Tadtbors aigins Bhaid suéetés@hewh and on

\ . d
from c1 to CoCRlROR SpBeBbY sficn MRS vial & dolBit bR iSptisertif ad B: ca
2 s et e

efl o double! 5o BD b ’Tgézaz-ﬁ at } aRd 18,
%E”DZS”dERgf 6 SROR ingeerietly Geprescst He, ol Heickiianshalp, divedavalkyleanshi ¢ or
sol vat e thereoH, (ake¢h£i-H and -OC(O)R19, H and -OR19, =0, aryl and H, =NOR10 or

-O-(CH2)p-O- wherein pis 2, 3 or 4;
Z represents O; and
15 R represents -SR85 wherein RS5 is alkyl, aryl, heteroaryl (e.g.pyridyl
or pyridyl N-oxide), 2-,3-, or 4-piperidyl or N-substituted piperidyl, wherein
the substituent on said N-substituted piperidyl is C1 to C4 alkyl,
alkylcarbonyl or -C(O)NH(R10) wherein R10 is H or alkyl; or
R represents -OR20 wherein R20 is C1 to C12 alkyl, substituted Cy to
20  Cq2 alkyl, phenyl, substituted phenyl, C7 to C12 phenylalkyl (e.g., benzyl),
C7 to C12 phenylalkyl wherein the phenyl moiety is substituted, heteroaryl
(e.g., pyridyl or pyridyl N-oxide), or R20 is -2, -3, or -4 piperidyl or N-
substituted piperidyl, wherein the substituents on said substituted C1 to
C12 alkyl are selected from amino or substituted amino, with the proviso -
25 that said amino or said substituted amino for said C4 to C12 alky! is not on
C1, and the substitutents on said substituted amino are selected from C1 to
Ce alkyl, the substituents on said substituted phenyl and on said
substituted phenyl moiety of the C7 to C12 phenylalkyl are selected from
C1 to Cs alkyl and halo, and the substituent on said N-substituted piperidyl
30 is Cq to C4 alkyl, alkylcarbonyl (e.g., CH3C(0)-) or -C(O)NH(R19) wherein
R10 is H or alkyl.
This invention also provides novel compounds of Formula 1.1:



a, b, c, d, A B R, R, R7, and R8 are as defined for Fornula 1.0; R22
and R24 are the sane or different and each i ndependently 5. represents any
of the substituents of Rl and R2; R26 and R28 are the same or different and
each independently represents any of the substituents of R3 and R4; V
represents -OR30 or -SR70; R30 represeé;ts_ aral kyl (e.g., benzyl), 10
heteroaryl (e.g., pyridyl, such as 3- 4- pyridyl, or pyridyl N oxide,
such as 3- or 4-pyridyl N-oxide), or -2, -3, aor -4 piperidyl or
N-substituted piperidyl, wherein_the ¢ ' nts on said N-substituted
piperidyl is Cl to C4 alkyl, alR§icarbon . g.R2°CH3C(O)-) or

-C(O NH(R10) wherein R10 is H or aNgY&s yeeefnt s heteroaryl (e.g.,
pyridyl, such as 3- or 4- pyrldwr ' such as 3- or
4-pyridyl N-oxide), or 2-,3-,R8 ¢ Bbsti t ut ed

pi peridyl, wherein the substi t uent o asai d N—s stltuted piperidyl is Cl to
C4 al kyl, al kyl carbonyl or -C(O NH(R10) whWgrein R10 is H or alkyl; and the
dotted |ine between carbons 5 and 6 R semaﬁl optional double bond
(preferably the double bond is absenﬁg/HVTdLsREgnveﬁti)on further provides

novel compounds of Fornula 1.2: 7 A ‘RG,% 2 \d> 56,/ R34 |l ~~ R38
bra7 RRj 8 (1.2) 6 N )\
o Vv

or a pharmaceutically acceptable salt or solvate thereof, wherein:
a, b, ¢ d A, B, RS RS, R7, and R8 are as defined for Formula 1.0;
R22 and R24 are the same or different and each independently
5 represents any of the substituents of R! and R2;
R26 and R28 are the same or different and each independently
represents any of the substituents of R3 and R4;
V represents -OR30 or -SR70:
R30 represents aralkyl (e.g., benzyl),
10
heteroaryl (e.g., pyridyl, such as 3- or
4- pyridyl, or pyridyl N-oxide, such as 3- or 4-pyridyl N-oxide),
or -2, -3, or -4 piperidyl or N-substituted piperidyl, wherein the
substituents on said N-substituted piperidyl is C1 to C4 alkyl, alkylcarbonyl
15 (e.g., CH3C(O)-) or -C(O)NH(R19) wherein R10 is H or alkyl;
R70 represents

heteroaryl (e.g., pyridyl, such as 3- or 4- pyridyl, or
pyridyl N-oxide, such as 3- or 4-pyridyl N-oxide), or 2-,3-, or 4-piperidyl or
20 N-substituted piperidyl, wherein the substituent on said N-substituted
piperidyl is Cq to C4 alkyl, alkylcarbonyl or -C(O)NH(R10) wherein R10is H-
or alkyl; and
the dotted line between carbons 5 and 6 represent an optional
double bond (preferably the double bond is absent).
25 This invention further provides novel compounds of Formula 1.2:



RN R OWor a pharnmaceutically acceptable salt or solvate thereof,
wherein: a, b, ¢, d, A B, R5, R6, R7, and R8 are as defined for Fornula
1.0; R32 and R34 are the sanme or di fferent and each i ndependently 5
represents any of the substituents of Rl and R2; R36 and R38 are the same
or different and each independently represents any of the substituents of
R3 and R4; Wrepresents -OR40 or -SR70; R40 represents 10 heteroaryl
(e.g., pyridyl, such as 3- or 4- pyridyl, or pyridyl N-oxide, such as 3-
or 4- pyridyl N-OXI de), N-substjtuted”pi @I, wherein the substituents
on said N substituted pi perldyIR%’ al kyl et (e.RPS, CH3C(O)-) or 15
-C(O NH(R10) wherein R10 is Hor a - | §—= efi ned above; and the
dotted |ine between carbons 5 and ‘B rqp esgnt ah thiOngl doubl e bond.

a 1. A. B R44

R48 \d56n1) RRS0 46 b a 57\_aN~ 7" R6 R N R 200"Y

RS > R
v (1.2)
Re/ \RB
\)N\/
O W

or a pharmaceutically acceptable salt or solvate thereof, wherein:
a, b, ¢, d, A, B, RS, R6, R7, and R8 are as defined for Formula 1.0;
R32 and R34 are the same or different and each independently
5 represents any of the substituents of R1 and R2;
R36 and R38 are the same or different and each independently
represents any of the substituents of R3 and R4;
W represents -OR40 or -SR70;
R40 represents
10
heteroaryl (e.g., pyridyl, such as 3- or
4- pyridyl, or pyridyl N-oxide, such as 3- or 4- pyridy! N-oxide),
N-substituted piperidy!, wherein the substituents on said N-
substituted piperidyl is alkylcarbonyl (e.g., CH3C(O)-) or
15 -C(O)NH(R19) wherein R10 is H or alkyl;
R70 is as defined above; and .
the dotted line between carbons 5 and 6 represent an optional
double bond.
This invention additionally provides compounds of Formula 1.3:

20



8 a, b, c, d, AL B, R5, R6, R7, and R8 are as defined for Fornula 1.0;

R44 and R46 are the sanme or different and each i ndependently represents any
of the substituents of Rl and R2; A48 and R50 are the same or different and
each independently 5 represents any of the substituents of R3 and R4; Y
represents -OR52 or -SR70; R52 represgnts heteroaryl (e.g., pyridyl, such
as 3- or 10 4- pyridyl, or pyridyl xi de, such as 3- or 4-pyridyl

N Suber) e i per i o 858, B EChE, SHUEEE e b Renby Tyt ot

wherein RLO is H or Rt4and FR?Qareﬂhasadm‘ ondiffeadrihemd each fHdepeaddntlyed | i ne

bet ween car bonq, sﬁaéngl_ﬁ!%egﬁbs%gt%ﬂ% anodﬁglbl e bond (preferably the
ot R &

doubl e bond is I's 1NV SO pravides a nethod for
i nhi biting tum)r gr ditthamg R°4@re the samengr duﬁeeerft@cnd eachiinsigpendentiyie

tricyclic Csﬁp%ﬂﬁhﬁsen?seﬁﬁyﬂbpﬁié s@o'%t.h%rﬁéef R pamal (e.g., a human) in

need of such treatnent. In IS invent'ion provides a method for
i nhibiting the groma\ﬁr‘%ﬁres? psRex?fr §§ij|3ng an activated Ras oncogene by
the adm ni stration dR5%ampreddrasti ve anmount of the above descri bed
conpounds. Exanples of tunors which may be inhibited include, but are not
limted to, lung cancer (e.g., 30 |lung adenocarci nona), pancreatic cancers
(e.g., pancreatic carcinoma such as, for betmpam (g0 qyridyl, sacbrasad- ar

carci norra)qocollpg)g ERFD X‘I% aaoxdé)'é&'bﬁcésaé &4 wa h as, for

exanpl e, colon a arC| nd col on, adenoma I0| bukeni as (for
exanpl e, acute myel ogenous | eukenia CAN-$YD StitHgﬁdcﬂ"Bef'@Yll wherein thancer ,

blhadde[1 car Ci nQymStnmthtéSEn rgaed ndwmdtmbtiqmpé’u %ﬁ ('VtDS) 't allfylfbﬂbo?yﬁd
that this inve or in pr0|era|ve
di seases, both % Sﬁ Qggﬂrg @@ﬁ“ﬁ?&?’&%@ﬂﬁ 'rs or &y
0is as deﬂned above; and
15 the dotted line between carbons 5 and 6 represent an optional
double bond (preferably the double bond is absent),

20

This invention also provides a method for inhibiting tumor growth by
administering an effective amount of the tricyclic compounds, described
25 herein, to a mammal (e.g., a human) in need of such treatment. In
particular, this invention provides a method for inhibiting the growth of
tumors expressing an activated Ras oncogene by the administration of an
effective amount of the above described compounds. Examples of tumors
which may be inhibited include, but are not limited to, lung cancer (e.g.,
30 lung adenocarcinoma), pancreatic cancers (e.g., pancreatic carcinoma
such as, for example, exocrine pancreatic carcinoma), colon cancers (e.g.,
colorectal carcinomas, such as, for example, colon adenocarcinoma and
colon adenoma), myeloid leukemias (for example, acute myelogenous
leukemia (AML)), thyroid follicular cancer, bladder carcinoma, and
35 myelodysplastic syndrome (MDS).
It is believed that this invention also provides a method for inhibitihg
proliferative diseases, both ber{ign and malignant, wherein Ras proteins
are aberrantly activated as a result of oncogenic mutation in other genes--



are aberrantly activated as a result of oncogenic nutation in other genes-
9 i.e., the Ras gene itself is not activated by nutation to an oncogenic
form- with said inhibition being acconplished by the adm nistration of an
effective anmount of the tricyclic conpounds described herein, to a nmanmal
(e.g., a human) in need of such treatngnt. For exanple, the benign 5
proliferative disorder neurofibromatosis, or tunors in which Ras is

?ct ivated due ti@, rthbéﬂaiso @éut@éwrsepmraﬁ%ma muta@si flﬁahbﬁéé@eﬁ:&qeﬁﬁnes
e.g., neu, srg

. g. , N hi bi th l'ic
conpounds descr] Hbﬁa'ﬂépé H'O’%ﬁ%'ng Qﬂéhﬁg BYh n‘lhl§ ?I it H)r!eﬂ %’IBFEIC |
f ar nesyl prot eleifetctmemhmm of tid trivydlic benfpmunds;desbrlbed h‘érelhptmam@enﬁl
tein Ra ' ng ras
Farnesyl or ot e oy ANERtar Ty nébl M such2stilgny, S dPogafiof, e Bgpldn 09
admi ni stratPon niﬂllfémteﬁf@&@fd% n@umfrhrorrtalosmeortturrwelm &Vl”ttdhﬁlmnds descri bed
above. The ad md@:‘u@étre@tdl%‘td)ﬁ"ldtﬂ?on SP?'VQI‘é'igﬁeééfoﬁ Bt r?é]ﬁé it 44 Bﬁc&%d&nt S

to inhibit far rote| 15 tran as .S, use e treathent of
the cancers deQErqy v%" C'T'Hémté'ﬂgﬁﬁ’bedﬁwgﬁﬁﬂg’é{th@é’f“éﬂc ien the methods
gf tgi E [ n\éent |wmpommsbdés@mrmmielmel | ul ar growt hd W t hout w![ shi ntght 0 be

- boun y theory, it nds uncti o rough
the inhibition of G r%&'ﬁph&¥®18{ pB% |nv§lg\i’§ndr§h“5ﬁag1§fy é&Pt‘B’Po'&"%fase

G protein !1@opra@ﬁiythatfamqsym@nmjghmucngeme.@mtameﬂas iTihis nventioatfudher of
proliferative r§A88E 2 rﬁéﬂ'tbboa?f inh %"@r&t@ﬂ?ﬁ nsf@%ﬂ%% W shing to
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| 1 11 | ~R3 transferase, is useful in the treatment of the cancers described above.
The tricyclic compounds useful in the methods of this invention
inhibit abnormal cellular growth. Without wishing to be bound by theory, it
is believed that these compounds may function through the inhibition of G-
protein function, such as ras p21, by blocking G-protein isoprenylation,

20 thus making them useful in the treatment of proliferative diseases such as
tumor growth and cancer. Without wishing to be bound by theory, it is
believed that these compounds inhibit ras farnesyl protein transferase, and
thus show antiproliferative activity against ras transformed cells.

This invention also provides a process for producing 3-nitro

25 substituted compounds. The process comprises reacting one molar

equivalent of a compound:



R ba N(1.0g9) N OR75 wherein R, R2, R3, R4, A B, a, b, d, and the
dotted lines are as-defined for Fornula 1.0; and R75 represents H or -OR76
wherein R76 represents alkyl (e.g., Cl to C4 alkyl, preferably ethyl);
with one nolar equivalent of a 5 nitrating reagent, said nitrating reagent
being preformed (i.e., prepared firsti by m xing, at cold tenperature
(e.g., at 0C) equinolar anounts of te ?abutyl ammoniumnitrate with
trifluoroacetic anhydride; the reaction of the nitrating reagent with the
conpound of Fornula 1.0g taking place A i t abl e aprotic solvent (e.g.,

met hyl ene chloride, chloroform,toluene\gr tetrahyﬁgofuran); sai d
reaction with said nitrating e ' at a tenperature and
for a period of tine s'ufficiq.u%a nto proceed at a
reasonable rate to produce the [

ﬁgtﬁ' conpound of Formul a
gomtind of Fornula 1.0g
ntial tenperature of 0C
allowed to rise to about 25C
Qqn usual ly proceeds overni ght
prpceeds for about 16 hours. The

1.0h (described below)--i.e.g2
wth said nitrating reagent is c
and said reaction tenperature is thereaftefs
during the reaction time period. The reacih
to conpletion, i.e., the reaction usual
reaction can be conducted within a tenperytufe (d009C t o about 25C duri ng a
time period of about 10 to about 20 24 RQurs/ Preferably the reaction is
initially conducted at OC and the tenperalure is allowed to warmup to
25C. The reaction produces the 3- nitro coppound: 11 ABR --- R3 d 2N
H 2/°1 1111 i R Rbra
e} R75
wherein R1, R2, R3, R4, A, B, a, b, d, and the dotted lines are as defined for
Formula 1.0; and R75 represents H or -OR76 wherein R76 represents alkyl
(e.g., C1 to C4 alkyl, preferably ethyl); with one molar equivalent of a
5 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 compound of Formula 1.0g taking place in a
suitable aprotic solvent (e.g., methylene chloride, chloroform, toluene or
10 tetrahydrofuran); 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 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
15 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 10 to about
20 24 hours. Preferably the reaction is initially conducted at 0°C and the
temperature is allowed to warm up to 25°C. The reaction produces the 3-
nitro compound:



N (1.0h) N OR75 is produced. The compound of Fornula 1.0h can then be
converted to other 3- substituted products by nethods well known to those
skilled in the art. For 5 exanple, the 3-nitro conpounds can be converted
to 3-am no, 3-halo, 3 cyano, 3-alkyl, 3-aryl, 3-thio, 3-arylalkyl,
3-hydroxyl, and 3-OR77 wherein R77 is;alkyl or aryl. The 3-substituted
conpounds can then be converted to final products by the procedures

descri bed herein. This invention also zKOVIdeS a process for producing
3-nitro 10 conpounds of the formul a: B R.B...R3 02Nd 11 2%1 1 11
IHR4 Rb alV (1.0i) NH produci Ng onpound,gi Formula 1.0h from

1.0g as described above; and C ound of Fornula 1.0h
;Lcient amount of

by di ssol ving the conpoundO}N@rﬁ,
concentrated acid 15 (e.g., conce us S%ﬂ furic acid), and
to renove

heating the resulting m xtumg? a_teny

(hydrolyze) the -C(OR75 12 subsﬁ*?ugnt -Ie, heating to reflux or
to a tenperature of about 100C. The conpoupid of Fornula 1.0i can then be
converted to other 3- substituted conpoungg~gs di scussed above for the
conpounds of Fornul a 5 1. Oh. The conpoufids o F?{BHia 1.0i can then be
converted to . :

is produced.

The compound of Formula 1.0h can then be converted to other 3-
substituted products by methods well known to those skilled in the art. For

5 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-OR77 wherein
R77 is alky! or aryl. The 3-substituted compounds can then be converted to
final products by the procedures described herein.

This invention also provides a process for producing 3-nitro

10 compounds of the formula:

by producing a compound of Formula 1.0h from 1.0g as described above;
and then hydrolyzing the compound of Formula 1.0h by dissolving the |
compound of Formula 1.0h in a sufficient amount of concentrated acid

15 (e.g., concentrated HCI or aqueous sulfuric acid), and heating the resulting
mixture to a temperature sufficient to remove (hydrolyze) the -C(O)R75



conpounds of this invention by the nmethods described herein. This invention
al so provides a process for produci ng conpounds of the formula: A ,B Rl
,--- RB @Nd Il ~/ 2%IlIl R4 Rb a0 0.0j) 10 by reacting one nolar
equi val ent a conmpound of formula: ABRL --- R3 HdIIlI 2%I1 1" IIl R4

b> a 0 (1.0k) with one nolar equival enj,of a nitrating reagent, said
nitrating reagent being preforned (i.e., prepared first) by mxing, at
cold tenperatu equl tyl ni um
ntrate wich ¢ ppsiulon 6% exdimie La RIS sferhithatpe ol actBTTT: (T
reagent with t AB0%npound of Fornula 1.0k taking place in a suitable

aprotic solvent (e.qhe dOMPOURIE! FEIMGIE! 106 ciMhRhBOEShverdd RNEtHIr 3-
tetrahydrofuran%;Q said reaction wth said, nitr t‘lhﬁ% rea

t . b
conducted at aStlstiuted eempPaueds gs disqlssed abovetp %QWBSQ‘P@%S‘%”&P'%W

the reacti a t 4.0 oTkedonatpountie ast Formluta i i €ahthem bdwoavafetite desired

of "For mul & 1. oROURRRNGs B R B Fioh DLt afthede SetdRRd fgeM,, "7 Tar o
tenmperature of 0C, dJhis inyedtioratso providespe paeeass fos praducing cemposnds\vadd t o

rise to about JiHifg the reaction tine period. The reaction wusually
action usually 25 proceeds

proceeds overnight to conpletion, i.e., the re

for about 16 hours. The reaction can béicondygted within a tenperature of

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

15 anhydride; the reaction of the nitrating reagent with the compound of
Formuia 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 temperature and for a period of time
sufficient to allow the reaction to proceed at a reasonable rate to produce

20 the desired final 3-nitro compound of Formula 1.0j--i.e., 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 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

25 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 10 to about



13 24 hours. Preferably the reaction is initially conducted at OC and the
tenperature is allowed to warmup to 25C. In Formulas 1.3 and 1.0K, -R1,
R2, R3, R4, A B, a, b, d, and the dotted lines are as defined for Fornmula
1.0 The conpounds of Fornmula 1.J can be converted to conpounds of 5
Formul a 1.0h by nethods descri bed belogé Al so, as discussed above for the
conpounds of Formul a 1 Oh, the conpounds of Fornmula 1.3 can be converted

t th 3-sub

(0, 2L1eT 3 SUbSi Al BN e MRS BTy BERAABIS itand e,
converted to clrmperaddreds allpweddpwarm MPO@n25AC Bnikprmulas RYj acdN -k, B}, R4
Ca ai kyl gr oup E?N“??ﬁbf‘“’ﬁ%e‘“ e e g = amoount o B oy
0w th e By t BT RS AERe R BT bA FaRr SO B mRongh of

sui tabl e sdb veForrhbila $@hfb}ameﬂhmdésarbembélawolmsal asudiscussdd abbeayer at ure

250, reacti ng\ herpauhs B PERTHICLOR, LT RANASL T 8 Poifinfh 1-0caB 60 L cer

reduced to a coriyened to athemidsubstitited cogepeurds. yhereimtfmgubstituentsdade i n an
sui tabl e organygog e's@igl‘f@é’éeg(é’?cfhe fJ?Wﬁf‘tﬁa 1toﬂ uene or pyridine) at a
to 2

suitable tenperature ow the reaction to proceed,at a reasonahl e
rate (e.g., about -JDetGOMPR}NRd S@d@”‘ﬂ#léf1e(?leﬁﬂr‘)/b%1pon‘i%f€§d o cempoupds £
conpound ofo FoFerhalaliOfi: AB R~ , ---

wherein R78 is H or -COOR®2 wherein R2is a C1 to C3 alkyl group
(preferably R78 is H), by reducing a compound of Formula 1.0j with a
suitable reducing agent (such as sodium borohydride) in a suitable solvent

15  (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., thiony! chloride) in an suitable organic
solvent (e.g., benzene, toluene or pyridine) at a suitable temperature to

20 allow the reaction to proceed at a reasonable rate (e.g., about -20 to about
20°C, preferably at -15°C) to produce a compound of Formula 1.0n:




2N 2% R4 a d (1.0n) 14 and reacting a conpound of Fornmula 1.0n with a
conpound of the formula: H N N R78 wherein R78 is as previously defined,
and is preferably H, in a suitable organic solvent (such as"
tetrahydrofuran or toluene) containing a suitable 5 base (such as
triethylam ne or N-nethyl norpholine) atsa suitable . tenperature to allow
the reaction to proceed at a reasonable rate (e.g., 25 to about 120C).

by Lhe. met hodsa0f Ceqtsback REABoRR A BAFLEE 1 ERRRNAIfBoRha M rerhiga. ! o7

conpounds of Formula 1.0h, the conpounds ﬁi Formul a 1.0m can be converted
to other 3-substituted conpounds wherein tlhe substituents are those
di scussed above for Fornula 1.0h. This i i on al so provides novel
conmpounds (produced in the above descr| bed ocesses as internediates to
t he conpounds of this 15 invention) havi e formulas: ABRL ,---- R3
Il ~ 02N Il R4 Rb'aN(1.0h) NOR

wherein R78 is as previously defined, and is preferably H, in a suitable
organic solvent (such as tetrahydrofuran or toluene) containing a suitable
5 base (such as triethylamine or N-methylmorpholine) at a suitable
temperature to allow the reaction to proceed at a reasonable rate (e.g., 25
to about 120°C).
Compounds of Formula 1.0m can be converted to compounds of
this invention by the methods disclosed herein. Also, as discussed above
10 for the compounds 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. '
This invention also provides novel compounds (produced in the
above described processes as intermediates to the compounds of this
15 - invention) having the formulas: |




15 A%,B %Rl --- R83 d 02N2% 11 IIl R4 Rba N(1.G) NI H ABR
,--- Rs 02N-d ~/ 2%1 11 in R4 Rba000J) ABR-,--- W 02N 2~ " 11
4 R RbN(1.O9p. NR/8 5, 16 ABRL W d

15




2N~ RR4 b ad (1.0n) , and B3 OX2N~1 111 | R~11j R4 b~
ra OH wherein all substituents are as defined herein. 5 Preferably, for
the internedi ate conpounds of the processes of this invention, RL and R2
are H R3 is halo, nost preferably C, inthe G8 position; R4 is H and A
and B are H when the doubl e between C— and G 6 is present, and A and B
are H2 when the bond between C-5 and C-g Is a single bond (nost preferably
t he bond between C-5 and C-6 |s a single 10 bond). Those skilled in the art
will appreciate that Rings I, andnor 11 ,B can be further substituted,
as described herein, to prodme the deNy conmpoungs of the invention.
Exanpl es of such novel I nter tde CQ e: 02N d NN O OCH
2CH3 and 15 17 02N A ®.N

\(/ \7
R2/ \R4
b=

wherein all substituents are as defined herein.

5 Preferably, for the intermediate compounds of the processes of this
invention, R 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-
6 is present, and A and B are Hz 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

10 bond). Those skilled in the art will appreciate that Rings I, II, and/or III
can be further substituted, as described herein, to produce the desired
compounds of the invention.

- Examples of such novel intermediate compounds include:

A

0’ “OCH,CH,

and
15



H DETAI LED DESCRI PTI ON OF THE | NVENTI ON As used herein, the foll ow ng
terms are used as defined below 5 unless otherw se indicated:
M+-represents the nol ecular ion of the nolecule in the nass spectrum
MH+-represents the nol ecul ar ion plus hydrogen of the nolecule in the nass
spectrum 10 al kyl - (i ncluding the aIkyL portions of alkoxy, alkylamno and
di al kyl am no) -represents strai ght and fanched carbon chains and contains
fromone to twenty carbon atons, preferably one to six carbon atons;

al kanedi yl -represents a divalent, straig branched 15 hydrocarbon chain
having from 1l to 20 carbon at rbon atoms, the two
avai | abl e bonds being fromthe sa ar bon at ons thereof,
e.g., nethylene, ethylene, ethylidekg AT , - CH2CHCH3, - CHCH2CH3,
etc. cycl oal kyl -represents saturated Mr bog C rings branched or 20
unbranched of from3 to 20 carbon.atons, pe
het erocycl oal kyl -represents a saturated, fbranghed or unbranched carbocylic
ring containing from3 to 15 carbon atonmg, preferably from4 to 6 carbon
atons, which carbocyclic ring is interrupt™f by 1 to 3 hetero groups
selected from-0-, -S or - NRL1O-(suitabl e lheterocycl oal kyl groups 25
including 2- or 3-tetrahydrofuranyl, 2- or H8- tetrahydrathienyl, 2-, 3- or
4- piperidinyl, 2- or 3-pyrrolidinyl, 2- or 3-piperizinyl, 2- or

4-di oxanyl, etc.); alkenyl-represents straight and branched carbon chai ns
having at | easDEDAILED D NcDF AHBINVENTHONNd containing from2 to
12 carbon atons, prgf f erably
30 from3 to 6 car béb‘% g{%&)nbgrei@q%ﬁg@%{ﬁgﬁgéﬁgs%é%:uggéta%g?% aﬁglrog{ anched
carbon chaifs halgssgotherwisedndisatedsar bon to carbon triple bond and

containing from2 to N2regfdihts the molecular ion of the molecule in the mass
spectrum;
MH+-represents the molecular ion plus hydrogen of the molecule
in the mass spectrum;
10 alkyl-(including the alkyl portions of alkoxy, alkylamino and

' dialkylamino)-represents straight and branched carbon chalh‘s and
contains from one to twenty carbon atoms, preferably one to six carbon
atoms;

alkanediyl-represents a divalent, straight or branched
15 hydrocarbon chain having from 1 to 20 carbon atoms, preferably 1 to 6
carbon atoms, the two available bonds being from the same or different
carbon atoms thereof, e.g., methylene, ethylene, ethylidene,
-CH2CH2CHa-, -CH2CHCHg, -CHCH2CHg, etc.
cycloalkyl-represents saturated carbocyclic rings branched or
20 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
6 carbon atoms, which carbocyclic ring is interrupted by 1 to 3 hetero
groups selected from -O-, -S- or - NR10-(suitable heterocycloalkyl groups
25 including 2- or 3-tetrahydrofuranyi, 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 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
30 from 3 to 6 carbon atoms; '



atons, preferably from2 to 6 carbon atons; aryl (including the aryl
portion of aryloxy and aral kyl)-represents a 5 carbocyclic group
containing from6 to 15 carbon atons and having at |east one aromatic ring
(e.g., aryl is a phenyl ring), with all available -substitutable carbon
atons of the carbocyclic group being intended as possible points of
attachnent, said carbocyclic group bei optionally substituted (e.g., 1

b v, a1 Kyt am o, PRy eierts Slistelt A biknshed Ao CoRISAdIaR
1;] | uor o, ch: or oleabt om® cartsbri mbarbandriplbetbcﬂfd)amdbogmia%dmm _23;0?:]12 cagsonips
aving at |eas e r . or N, sai et er oat om
i nterrupting aétog{(}r’ Qgg%ﬁtﬁ@h?ﬁ]g%t%%%ga{'@?%g having a sufficient nunber
of del _ocalhi zed pi  18rl(iactuding theoapyl portin af _@rry_iaaﬁycart‘dwaradbylbrepmisehtbst &e
aromatic heter i | on
atoms, 6.0 ff’“%#@‘ﬁgé@”g?ﬁ%ﬁ?ﬁﬁP?B%%Q%QP?’;‘°§t%§‘t RlOPR Gnlthaing 8l ")
and pyridyl N-lg§aplg@ne gramatigfingieig-naryl isia phenylging), with alkavajlable pyri gyl
N-oxi de, opti ofublstiyutablesédrbor dtoinkiofthe datbdidiclic Frodfebergyinterided 46

Pl o o e TR Rl 3 S50 i ol e5RTBhfondt. 359 35
1 For exanpl e,substifidedhfeg.,11 th 3RWith ameber raore bichaloAalpyk hytdmxyaatko®y, can be
Sésf P.eoﬁ 3007 Stichd}ys CF:0 Amidd SAkylhRfin& GERY BmiRS, LCOOFI03r NG, GrfY
halo-represents fluoro, chloro, bromo and iodo; and
heteroaryl-represents cyclic groups having at least one
heteroatom selected from O, S or N, said heteroatom interrupting a
carbocyclic ring structure and having a sufficient number of delocalized pi
15 electrons to provide aromatic character, with the aromatic heterocyclic
g'roups preferably containing from 2 to 14 carbon atoms, e.g., 2-, 3- or 4-
pyridyl (optionally substituted with R3 and R4) and pyridyl N-oxide:

Y XY A
) GJ-(
= + 2 =
S )
5&
(e.g., 2-, 3-or 4- pyridyl N-oxide, optionally substitued with R3 and R4).

20 Reference to the positions of the substituents in Rings I and III, for
example, is based on the numbered ring structure:

d 7

For example, in Formula 1.0, R! can be at the C-4 position and R2 can be
at the C-2 or C-3 position. Also, for example, R3 can be at the C-8 position
25 and R4 can be at the C-9 position. _
Representative structures of Formula 1.0 include but are not limited
to:



25 and R4 can be at the C-9 position. Representative structures of Formula
1.0 include but are not limted to: 19 ABABRAR3IRLdR3 ;" I 1
/1 ¢t 1 /11l b/lfad4baR64 RRRRI18 RS XR R X R-
R6-ml IVR8 R6---!- 1-1, IV - R8 N~N(10a) (1.0b) ZRZR ABABRS
R3R,~d||‘/R,~dII‘/'I|n‘ g 1in 11l b~'al ~~Rb~"a 16 + R 4
R4 R18 R e-' RTR el" RT R6 1V§RIV8N~RN ,j R (21.0c) (1.0d)
Z R, and Z R Preferably, for the conpounds of ForrrulalO(lncI udi ng 1.0a

to 5 1.0d): one of a, bAc andBi (nost preferably &) repnBsents N or NR9
wherein RO is 0- or -CH3, \gnd ¢ eremalnénga b, nd

R! R "Rl 4
l \ ’‘,

1 \/ o

~ b el

)\ (1.0d)

Y4 R

, and
Preferably, for the compounds of Formula 1.0 (including 1.0a to

5 1.0d): :

one of a, b, ¢ and d (most preferably a) represents N or NR?
wherein R9 is O- or -CHgs, and the remaining a, b, ¢ and d groups
represent CR1 or CR2; more preferably a represents N and the remaining
a, b, ¢ and d groups represent CR1 or CR2:

10 each R! and each R2 is independently selected from H, halo, (e.g.
Cl or Br) benzotriazol-1yloxy or alkyl (most preferably Cq to C4 alkyl, more
preferably methyl); most preferably R1 and R2 are selected from H or halo;
and more preferably R1 and R2.are selected from H, Cl or Br;



represent CR1 or CR2; nore preferably a represents N and the remaining a,
b, ¢ and d groups represent CRL or CR2; 10 each Rl and each R2 is

i ndependently selected fromH, halo, (e.g. d or Br) benzotriazol-Iyl oxy
or alkyl (nost preferably Cl to C4 alkyl, nore preferably nethyl); nost

preferably Rl and R2 are selected from,Jd or halo; and nore preferably R1
and R2.are selected fromH, C or Br; f R3 and R4 are the sane or

different and each independently represents H, hal o or al kyl; nost
preferably R3 is hal'%gﬁﬂ@ Hﬁ4aﬁest¥"ﬁ;$3f%?é’f diffeseat amd parh indepgndendyrs is H;

E\;en (rjerg preL gepidsentBHI ??IGI orddlkyihendst ﬁheféﬁtﬂj'l Eﬁ‘ﬂsm{b %HLF& ibi;l-ri;e&PBrEe b:?s’
| n repegsepts H or a :

RS, RS, R?eiﬁdpﬁégiiﬁx%rélﬁéﬁﬁP%ﬁaeamr@oor?éh{egghiﬁgeékﬁtpo Lo s
and 6 representposition and R4risaH;doubl e bond, such that en a double bond is
' , A dB i s s z
D erorably P and 10 s hod b chRlbpthderl teProseiSht of BRYERRE, |
and 6, A and BMesidHelerakiydinidit R/ anghRE<eeeh represeptsio) 2, (al kyl and H),
Ci2 2l kyi . phonyl. Sioeriied 9 betilerresonn 8lhs's and & pfiscierant = 1
benzyl )?/ b7pt0°éf9n§ﬁ€%'§ﬁ%g@%' gH%’P ﬁ?ﬂ‘iﬁ?@"ﬁ%'e P&t‘@prngtsx.a%dB .
substi t ut Ied, - 3indepehdentiybepiesentH, pRE®oi dYR10,cindeiost peafgratiy H) -andpyr i flyl

i dyl - ' | | y
and””on" a1 8 S WS no HOGDE ol G483t BHieh oph st BhoIE, A PO,
selected fr omeeghtledwmfeéyllv repteseat iz, aﬁQ!?W‘)ie,r (Eeilkyl and B#Alﬂ&ﬂ(glt)me(ﬁt'lﬁ]rmlﬁ)
sai d N substi torad) g L€y, Al mbst &éférgbézch% most preferably nethyl),
20 al kyl b I o N - -C{O™NH( R10) wherein R10 is H or
al k§| ;y (r:rggtog)r/ef fareggﬁoys o‘%i(é)z?cé'k(b)’lrapbﬁ x? yPstitytadkpherylefadp et hyl ),
phenyl,  subst phehgidikyh¢agl, behzgyr OIntb.CHr Wéﬁﬂéﬂklevﬁéie@ﬁ?thélph}éhgﬂmbiety

e

subati tent® oy %@bstﬁ#&eﬁogé’hf S pBERhGA bRROVE R retarpEna Sy eTIeT. 2
Preferably, fopyridd Naoxde)ndheosinibe subatituetts enrsajit sslestitatediptaghyl and
on said substituted phenyl moiety of the C7 to C12 phenylalkyl are selected
from C4 to Cg alkyl and halo, and wherein the substituents on said N-
substituted piperidyl is C1 to C4 alky! (most preferably methyl),
20  alkylcarbonyl (e.g., CH3C(O)-) or -C(O)NH(R10) wherein R10 is H or alkyl;
| most preferably R20 is Cq to Cg alkyl (more preferably ethyl), phenyl,
substituted phenyl, 3-pyridyl, 3-pyridy! N-oxide, 4-pyridyl, 4-pyridyl N-
oxide, or 3- or 4-N-substituted piperidyl wherein the substituent on the
nitrogen is Cq to C4 alkyl (more preferaby methyl).
25 Preferably, for the compounds of Formula 1.0, R represents -OR20,
with the remaining substituents being as defined above. .
Tricyclic compounds useful in the methods of this invention are
described in: (1) U.S. 4,282,233; (2) U.S. 4,826,853; (3) WO 88/03138
published on May 5, 1988 (PCT/US87/02777); and (4) U.S. 4,863,931; the
30 disclosures of each being incorporated herein by reference thereto.
Compounds of Formula 1.1 include compounds of the formulas:



wi th the remaini ng substituents being as defined above. Tricyclic conpounds
useful in the nmethods of this invention are described in: (1) U S
4,282,233, (2) U.S. 4,826,853, (3) WO 88/03138 published on May 5, 1988
(PCT/US87/02777); and (4) U. S. 4,863,931; the 30 disclosures of each being
I ncorporated herein by reference theregg. Compounds of Fornula 1.1 include
conpounds of the formulas: 21 A B R2 R26- "d 5 RR41 28 R b.. a
R5,!-:" NRT R6 %7 R8 (1.1A) N30 O ORA BRG6 R2A BR2 R6 'db5
6 d56 RAbII ; RADII J _ "a=4AR28RBR28 RS"~-N R6/~ R8 R6/" 7
RS NN (1.1B) (1.1C) OR30 ' R% -




OB BA R2AR6R2 -- R6 ,-;z56 ~56-~ R4~11 ; R4/ 11
ia 2628 NR' RIRRSR7 R5,! NN R6/ N/- --R8 R6/ N7 R8 (1.1 D (1.1
E) 500RRB0"' OOR30 22 BA BR2R6R2R6 \/56/ R4AI1I in R4~ |~
J baa2e R'~N~--R7T RRBand RS NR7RIVIV ™R8 R6J R8 RG~" NN
~ (1.1 G OOR30 ' OOR30 Preferably for conpounds of Fornula
a represents N, and b, ¢, and d represent carbon; A and B each represen
when t he doubl e bond betvveen G5 and 5 C6is absent, and Agand B each

(1.1 F)

represent H when t douth
represent H, R22 8n@%24 and

(e.g.,

d

qb0|s present; ,R6A7
x=ch i ndep&hdent R/B?

R8 each
fo

(1.1G) )\

0’ OR% , - 0° OR?%

Preferably for compounds of Formula 1.1:
a represents N, and b, ¢, and d represent carbon;
A and B each represent Ha when the double bond between C-5 and
5 C-6is absent, and A and B each represent H when the double bond is
present;
RS, R6, R7, and R8 each represent H;
R22 and R24 are each independently selected from H, halo (e.g., Cl
or Br), benzotriazol-1yloxy or alkyl (most preferably C1 to C4 alkyl, more
10 preferably methyl); most preferably R22 and R24 are each independently
selected from H or halo; more preferably R22 and R24 are each
independently selected from H, Cl or Br;
R26 and to R28 are each independently selected from H, halo (e.g,
Cl or Br) or alkyl, most preferably R26 is halo and R28 is H, more preferably
15 R26js Cland R28 is H, even more preferably R26 is Cl at theC-8 position
and R28 is H; :
V represents -OR30; and
R30 represents aryl (e.g., phenyl), heteroaryl (e.g., pyridyl, such as
3- or 4-pyridyl, and pyridyl N-oxide, such as 3- or 4-pyridyl N-oxide), alkyl
20 (e.g., ethyl), or 3- or 4-N-substituted piperidyl (most preferably the
substituent on said N-substituted piperidyl is C1 to C4 alkyl, and more
preferaby methyl).
For example, compounds of Formula 1.1 include:

J a

1.1:
t H2



or Br), benzotriazol-lyloxy or alkyl (nost preferably Cl1 to C4 alkyl, nore
10 preferably nmethyl); nost preferably R22 and R24 are each independently
selected fromH or halo; nore preferably R22 and R24 are each independently
selected fromH d or Br; R26 and to R28 are each independently sel ected
fromH halo (e.g, O or Br) or alkyl23nost preferably R26 is hal o and R28
is H nore preferably 15 R26 is d and R28 is H, even nore preferably R26
is d at theC8 position and R% is H Vrepresents -OR30; and R30
represents aryl (e.g., phenyl)RReteroarpt=—=e.g., pRed dyl, such as 3- or
4-pyridyl, and pyridyl N-oxide, sosay 3- ON4Lpyfidyl N-oxide), alkyl 20
(e.g., ethyl), or 3- or 4-N—substi(tutp pipperfi gyf p(most, preferably the
substituent on said N substi tRA*et @i pegAdylAS CIyTO al kyl, and rnore
preferaby nmethyl). For exanple, co%dw stiula 1.1 include: 23 R22
A26 6 R24. R2Z8 ~NN IV (1.1 H N30 fN.OR wherein the substituents are
as defined above. Representative exanpl g ofyconpounds of Formula 1.2
include: A BR32' R36 'd\ 56 ~ |RR3} b Il NiAHS

N

A

| 0" OR¥
wherein the substituents are as defined above.

Representative examples of compounds of Formula 1.2 include:




aR5_ Rl R6%7-R8 N(1.2A) OCR4 5 A A R32 %R36 R32 ° R36 “d 5-6

) "d R34~ 11 | R34- I~ 11 III'i--a38\a\ 38 RS-\ RTRR5' RT R R6
IVRS R6 IVRSE NN (1.2B) 1 (1.20) O -~OR40 OOR40 24 A B A B R32 °
R36 R32 R36 6-6 . 56 R34~ Il "Il /, RB4~a ~ 11 J a R38 R38 R R7 R
- RT REZ, - RBR6~ ~~R8 NN (1.2p) (1.2E) OR4O ' OOR4D , O/~

R32 R36 R32 R36

IV ¢

(1.2G) )\

0” OR* 0" OR%

N
(1.2F) )\

Preferably for compounds of Formula 1.2:
5 a represents N, and b, ¢, and d represent carbon;
A and B each represent Ho when the double bond between C-5 and
C-6 is absent, and A and B each represent H when the double bond is
present;
RS, RS, R7, and R8 each represent H;

10 R32 and R34 are each independently selected from H, halo (e.g., Cl
or Br) benzotriazol-1yloxy or alkyl (most preferably C¢ to C4 alkyl, more
preferably methyl); most preferably R32 and R34 are each independently
selected from H or halo; more preferably R32 and R34 are each
independently selected from H, Cl or Br;

15 R36 and to R38 are each independently selected from H or halo (e.g,
Cl or Br), most preferably R36 is halo and R38 is H, more preferably R36 is
Cl and R38 is H, even more preferably R36 is Cl at theC-8 position and R38
is H; )

W represents -OR49; and



A, B AS57 B 'd5 6 34- | 34%Rb Ra383857 Rand R R6 1rV R3 6%NLRB
R~N R~N~ (1.2F) (1.2 OR40, OOR4 O/~~ Preferably for conpounds

of Fornmula 1.2: 5 a represents N, and b, ¢, and d represent carbon; A and B
each represent H2 when the doubl e bond between C-5 and C-6 is absent, and
A and B each represent H when the double bond is present; R5 R6, R7, and
R8 each represent H, 10 R32 and R34 ar&5each independently selected fromH,
halo (e.g., G or Br) benzotriazol-lyloxy or alkyl (nost preferably Cl to
C4 al kyl, nore preRéPabpresentdhitleroanysie.qr, pyadpbbyctiRagd Jamd 4 Pyridylcamdich

cach’ ndependeRITENTEERIGEL $Ubh o 3, 6t Loy TBUN BiEE ARYMaS efB 8- 810,
i ndependent | y éemwb@tntmd)mmr@vl (raost Ql’éfﬁgabWGhe(ﬁUbBthenﬁrth%d N-erably R36
ol ol BRGS0 b T L
and 25 RACPrepr eseﬁ?t%nm éﬁw@ag RElHER FPMPAYRRS Jherein fa)wRen i Yy | |
and pyr i dyl N- ee@rdeentsuon%&‘ add \glﬁerﬂbblﬁ Ry Ean?l-ngﬁﬂ &r@) hydrbligh, ém-;! lsjvehr(]atnet hyl ),
o O o AR B Ven S AR B Rl Y bl
methyl). 5 Corrpﬁ&ﬁa,samﬂ wﬁenrhdth H4433ndwal4§|aee bydmogendandivdrari R48 & Chiabn Y
represents - ORgd C@BOMSH Mﬁsd?@q_l%gnlﬁ@ ot Ia/ﬁvl_ogen and when
10 Compounds of Formula 1.3 also include compounds wherein (a)
when Y represents -OR52, and when both R44 and R46 are hydrogen, and
when both R48 and RS0 are H, then R52 is not aryl; and (b) when Y
represents -OR52, and when both R44 and R46 are hydrogen, and when
R48 is Cl at the C-8 position and RS0 is H, then R52 is not alkyl.
15 Compounds of Formula 1.3 further include compounds wherein (a)
when Y represents -OR52, and when both R44 and R46 are hydrogen, and
“when both R48 and R50 are H, then R52 is not aryl; and (b) when Y
represents -OR52, and when both R44 and R46 are hydrogen, and when
. ' R48 is halo at the C-8 position and R59 is H, then R52 is not alkyl.
20 Compounds of Formula 1.3 still further include compounds wherein
(a) when Y represents -ORS2, and when both R44 and R46 are hydrogen,
and when both R48 and R50 are H, then R52 is not aryl; and (b) when Y
represents -ORS52, and when both R44 and R46 are hydrogen, and when
R48 is halo and RS0 is H, then R52 is not alkyl.
25 Compounds of Formula 1.3 even further include compounds
wherein when Y represents -OR52, and when both R44 and R46 are
hydrogen, and when both R48 and RS9 are H, then R52 is not aryl and R>2
is not alkyl.
Preferably for compounds of Formula 1.3:
30 a represents N, and b, ¢, and d represent carbon;
A and B each represent Ho when the double bond between C-5 and
C-6 is absent, and A and B each represent H when the double bond is
present;
R>, R, R7, and R8 each represent H;
35 R44 and R46 are each independently selected from H, halo (e.g., Cl
or Br) benzotriazol-1yloxy or alkyl (most preferably Cq to C4 alkyl, more
preferably methyl); most preferably R44 and R46 are each independently



both R48 and R50 are H, then R52 is not -phenyl; and (b) when Y represents
-OR52, and when both R44 and R46 are hydrogen, and when R48 is C at the
C-8 position and R50 is H, then R52 is not ethyl. 10 Conpounds of Formul a
1.3 al so include conmpounds wherein (a) when Y represents -OR52, and when
both R44 and R46 are hydrogen, and wpan both R48 and R50 are H, then R52
is not aryl; and (b) when Y represents -OR52, and when both R44 and R46

are hydrogen,- S O Ll is H then
R52 is not al k%.g"%%aﬁ’ﬁé‘?%fm gr%?%gkgéﬁﬁrhbgﬁus%l%g conpounds
wherein (a) wheependepheselacted fompAl, Ghar Brien both R44 and R46 are
T o gt B S Sryatrd bt Ricen o ottt
R3 s hal o atClAEBY. BISs ereleEAPh RIS halcsand FERdnFRanoreraRraamH is20
Conpounds & FOr and R59.i8 Hitevieh rhore pesfeiabh) R4® icCmaptheds 8 \Wositinand 850when
Y represents gﬁz and when both R44 and R46 are hydrogen, and when both
A,

R48 and R50 ar then R52 is not aryl; and (b) when Y represents -0OR52,
and when both R44 aRd? rerBeaenrtsthaletsgeyl, (mast préferabliR8s or 4-pyridyl,aorB-RH044 s H,

then R52 is n -ox @%Q i gl ude
conpounds mgé)é@r#‘wngﬁ'ag)'re r senkgfeﬁgwﬁﬁeﬁgﬁyﬂg?{?&%ﬁﬁgﬂﬁg 46 are
hydrogen, and Q#ersubstitited pheny suah as e-tMomapkeniBoor 3- Aba-Mispbstiliietks2 i s’
lr)rot al kylj.1 OcIJPr e;ﬁipéﬁbill%/(n‘fdﬁt g@@mA 9dge<§hb5m§]1@ht 8nkald Pﬂﬂé&m@m ?wh téﬁ:igéi and
, C, an r epr es rbon; an ach represen en the double
bond i bet ween @1&%&% gnagn%rgsgﬁ{gragxang{hgﬁ;da@geach represent H when the
chngl e bondhi s pr eBéhreprBSenthariyl, RpyritRd, dquynidyk B-pyridyl Ndpxidle, B44 and
are each i 1 YaSel aGy ¢ . . ha . r
benzotri azol - | .Wﬂgr&agkk?l 8% ?rg\gt% %Brg(é@(gdggﬁé%bgltg@ é(;‘jmaﬁqm@srtr@@ém on
preferably netwqi)@/-snbgttt%ﬁ@@eagylys Rautoagl aﬁ% (mpst prederablieredhylbnt |y 26
15  alkylcarbonyl or -C(O)NH(R19) wherein R10 is H or alkyl, most preferably
the substituent on the N-substituted piperidyl group is C1 to C4 alkyl.

- Compounds of Formula 1.3 include:

(1.3C) )\

0" OR®?
wherein all substituents are as defined above

20



selected fromH or halo; nore preferably R44 and R46 are each

i ndependently selected fromH C or Br; R48 and to R50 are each

i ndependently selected fromH or halo (e.g, d or Br), nost preferably R48
is halo and R50 is H, nore preferably R48 is 5 O and R50 is H, even nore
preferably R48 is O at theC 8 positi ? and RS0 is H, R52 represents

het eroaryl (nost preferably 3- or 4- pg idyl, or 3- or 4- pyridyl N-oxide),

aryl (nost prefera Qf ubstituted
phenyl such as p- brééﬂﬁ%@ﬁé? F(?F#%?éa E%ﬂﬁcgengé}%%&%%':?mgapgrfdyl (nost
preferably the substituent on sai d N—subs. tued piperidyl is Cl to C4

al kyl , and nore preferaby Igpt hyl ) ; d R/0 repreSﬁgts phenyl, 3-pyridyl,
4- pyrldyl 3-pyridyl N oxi ' - or 4-N-substituted

pi peridyl, wherein the substi uen [ bstituted pi peridyl is Cl
to C4 alkyl (nost preferablycfetjy bonyl or -C(O) NH(R10)
wherein R10 is H or al kyhazmﬁt pr g > [SUbRti t uent on the
N-substituted piperidyl grOU|ob'l~\sa . Compounds of Formula 1.3
include: A BA B R44 ° B R48 R44 ~ \'56, d 56, Rds: I~ R;
'JR4s~'bI~II‘~a(\RS‘iR?Rsox+ RS7 R7 Rso R6 ~~ R8 R6 J~ R8
NN (1.3A) 52, (1.3B) OCROH@ M8R44 R48 11.4) J Rs R46 Y IV
N IV\ 8

\ R

Z)\R

wherein all substituents are as defined for Formula 1.0. In particular,
compounds of Formula 1.4 include compounds wherein R is -SR65.
5 C_orhpounds of Formula 1.4 further include compounds wherein R is

-SR85 and R10 is H, alkyl or aryl. Compounds wherein R is -SR65 (and
R65 js alkyl) and R19 is H, alky! or ary! are disclosed in U.S. 4,826,853 and
WO088/03138, and can be made inaccordance with procedures therein.

. Compounds of Formula 1.0 also include compoun'ds of Formula

10 1.5:

CN)|G\R3

(1.5)

A

0" OR¥®

wherein all substituents are as defined in Formula 1.0. In particular,
compounds of Formula 1.5 include compounds wherein R3 is H or halo
and R20 js as defined for Formula 1.0 except that heteroaryl is excluded;
15 these compounds are disclosed in U.S. 4,282,233 and can be made
according to the process disclosed therein.
Also included in Formula 1.0 are compounds of Formula 1.6:



0 and Rso N NN 20 (1.3C) OOR52 (1.3D) O SR7o wherein all substituents
are as defined above 27 Conpounds of Fornula 1.0 include conpounds Fornul a
1.4:. A,13 Rl ,--- RB c'dIlI 2%I "I Ill R4 Rb aR' XN-~- R7 (1.4)
Rs | RBN Z Rwerein all substituents are as defined for Forrmula 1.0. In
particular, conmpounds of Fornula 1.428 nclude conmpounds wherein Ris -SR65.
5 Conpounds of Fornmula 1.4 further include conpounds wherein Ris -SR65 and
R10 is H, alkyl or aryl. Corrpouqu wherein Ris -SR65 (and R65 is alkyl)
and R10 is H, alkyl or aryl ar 8&'qj scl osga=¥ U.S. A'826, 853 and

W88/ 03138, and can be made i naccg u pPRFcedures therein. Conpounds
of Fornmula 1.0 al so include conpo 10 1.5: NRs (1.5) 20
O OR wherein all substituentsRAre\as #eNped\ ppor a 1.0. In particular,
conpounds of Forrmula 1.5 include comdoundp pherein R3 is Hor halo and R20
is as defined for. Formula 1.0 except that]hetgroar I s excluded; 15 these

I
agdd can (%Lﬁ)made according to the
process disclosed therein. Also includgqd in|Formula 1.0 are conpounds of

Formul a 1. 6:

0° oRr"

wherein the substituents are as defined for Formula 1.0. In particular,
Formula 1.6 includes compounds wherein R1 to R4 are each
independently selected from the substituents given for R and R2 of

5 Formula 1.0, and R16 and R18 represent H and F respectively, or F and H
respectively (preferably R16 is F and R18 is H); these compounds are
disclosed in U.S. 4,863,931 and can be made in accordance withthe
procedures disclosed therein.

Lines drawn into the ring systems indicate that the indicated bond

10  may be attached to any of the substitutable ring carbon atoms.

Certain compounds of the invention may exist in different isomeric
(e.g., enantiomers and diastereoisomers) forms. The invention
contemplates all such isomers both in pure form and in admixture,
including racemic mixtures. Enol forms are also included.

15 The compounds of the invention can exist in unsolvated as well as
solvated forms, including hydrated forms, e.g., hemi-hydrate. In general,
the solvated forms, with pharmaceutically acceptable solvents such as
water, ethanol and the like are equivalent to the unsolvated forms for
purposes of the invention.

20 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. Examples of
such salts may include sodium, potassium, calcium, aluminum, gold and

~silver salts. Also contemplated are salts formed with pharmaceutically

25 acceptable amines such as ammonia, alkyl amines, hydroxyalkylamines,
N-methylglucamine and the like.

Certain basic tricyclic compounds also form pharmaceutically
acceptable salts, e.g., acid addition salts. For example, the pyrido-nitrogen
atoms may form salts with strong acid, while compounds having basic




28 Rl --- RB RR%R4 NRI6 Ris (1.6) N O OR wherein the substituents are
as defined for Fornula 1.0. In particular, Formula 1.6 includes conpounds
wherein RL to R4 are each independently selected fromthe substituents
given for R1L and R2 of 5 Fornula 1.0, and R16 and R18 represent H and F
respectively, or F and H respectivel39 (preferably R16 is F and R18 is H);
these conpounds are disclosed in U S. 4,863,931 and can be nade in

accor dance w sbbstiueptsretivasamine gtagpsdalsd dormn salts witiswdalkemadids.o t he ri ng
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respective free base forms for purposes of the invention.

All such acid and base salts are intended to be pharmaceutically
15 acceptable salts within the scope of the invention and all acid and base
salts are considered equivalent to the free forms of the corresponding
compounds for purposes of the invention.
Compounds within the above described formulas include:

= Cl
" (500.00)

O S CH _
20
= Cl
\
N (520.00)
F

S
)

0" "0 “CH,



Certain basic tricyclic conpounds al so form pharmaceutically acceptable
salts, e.g., acid addition salts. For exanple, the pyrido-nitrogen atons
may formsalts with strong acid, while conmpounds havi ng basic 29
substituents such as am no groups also formsalts with weaker acids.
Exanpl es of suitable acids for salt formation are hydrochloric, sulfuric,
phosphoric, acetic, citric, oxalic, mdPonic, salicylic, malic, fumaric,
succinic, ascorbic, maleic, nethanesul fonic and other mneral and
carboxylic acids 5 well known to those in the art. The salts are prepared
by contacting the i i Ci i

acid to produce a i QN\LEDL ; . paB¢ forns may
be regenerated b 3 R i ‘ i gqueous base
sol ution such as a4 S : ‘ el car bonat e
anmmoni a and sodlun11U b|c=rbonate [ e s ditfer fromtheir

respective salt forns
solubility in polar
equi valent to their d poses of the
invention. Al such aci ®™gnd base salts are intendettN"o be pharmaceutically
15 acceptable salts withih the scope of the inventiod and all acid and base
salts are considered eqq;@alent to the free forns opcihe correspondi ng
conpounds for purposes of t@E,Hpventi on. CorrpoundsOMtIGtHshe above

descri bed fornul as |nclude N (500 00) 'N (515.00) O NOSCHSE OOC
H3 20 CN (520.00) "N F (530.00)0 FNN OOCHI OO C 1-13 30

.pegg4@@o)such as

are ot herw se

HyC cl




IN C Br (535.00) N (540.000 NNOQ C O- OC2H5 O~ "OC2H5 H3C CI N
(545.00) NI C O-'O®H5 cl | \ cl «ci (555.00) (560.00) N N OCH2CH3
OCH3 041- 504 31 C cl 1/ N N(565.00) (570.000 \ ON NOI / -0\ ~

[/ Ocl cl

31

(585.00)

)\ /C8H17 )\ ,CBH13
o) 0]

0] . O




NI N (580.00) (575.00) Br NI \ N/ OOO-0O C C NN (585.00)
(590.00) NN O C8H' ,C6HI3 5 O'1- 032 C | C C NN (595.00)
(596.00) NN-~S\ OOCGCH2CH3 C C CNPOr LN\J N.'' H (550.00) N
(600.00) NNi ~C' OOCZH5 OC C CRSN-~.. N

32
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H_ H CNN (602.00) (604.00) NN O OCH 2CH3 O . OCH20H8 533 O O ON
SCN _ HNHN (608.00) (610.00) i .NN OOC CNNH NCNH (614.00)
(612.00) ENDNOGC N H (618.00) N O~ OCH2CH3 5 : 34 ¢l ¢l NHNH

CH2CH3 ~ (620.00) (622.00) N N
33
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~OCH2CH3 O-OCH2CH3 Ocl | ¢l 1, INNHCHCHS H (624.00) (626.00) N N
NI N 04--O"I O G G C C NHNH (638.00) (636.00) NN/ O
~-OCH2CH3 00535 C NHGC (640.000 NOOCH?2CH3 C Br d C NI N
(644.00) (642.00) N NI O OCH2CH3

34




O HOHOC C NN (648.00) (646.000 N NN O OCH2CH3 0 36 Li'N I, NN
NNOO- C 1\ cl NN(656.00) (654.000 N NN O~ OCH2CH3 O HO H3CO

1 ci Br CI N N (660:00) (658.00) NN ~OCH2CH3 OOCCH CH 2 3 041 HO Br
a d

35
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N
O//L OCH ,CHs



N N (662.00) (664.000 NN (1 //~5000037 d 02N\ O NI 1

(666.00) (668.00) N OOCH 2CH3 OOC2H 5 02N C N N (670.00) (672.00) N
N I'l CCO- OC2H5 O- 0C2H5 d 02N Cd d N' N (676.00) (674.00) N N
N ~ 5 O0OC0CC2H 5 and O 0 Preferred conpounds useful in this invention are
represented by Fornulas 500.00, 530.§§¢, 550.00, 565.00, 580.00, 595.00,
600. 00, 604.00, 608.00, 610.00, 612.00, 618.00, 626.00, 642.00, 644.00,
656. 00, 662.00 10 and 676. 00, and the conpounds of Exanples 32 and 33.




More preferred conpounds useful in this invention are represented by

For mul as 500. 00, 530.00, 565.00, 580.00, 595.00, 600.00, 608.00, 38 :
610. 00, 612.00, 618.00, 626.00, 642.00, 644.00, 656.00 and 662.00, and the
conpounds of Exanples 32 ansd 33. The follow ng processes nay be enpl oyed

to produce conpounds of Fornula 400.00: A,BR --s R CAR2-,-- A RS
R7 R6 R8 N (400.00) 5 Z R Those skiffed in the art will appreci ate that
conmpounds of Formula 1.0, e.g., Fornula 1.4, are represented by the
conmpounds of Fornula 40680, Those skilled in the appreci ate
that the processeg ‘p &\AO‘ or Kby /4 \ S @imul a
400. 00 (Fornul a 4) aye alg (J applicable t\o thg of Formul as
1.1, 1.2 and 1. 3. IO For mul a 405. 00\wqy7be s{eeg/with RC(O)L,

a base to
| 4 R~ R

wherein Ris as defithe
produce conpounds of For
RC(O L 400.00. :a (41¢

fr Formula 1.0, in the prese

o C A

(670.00)

N
|

C .
AN
0 “oC,Hs

(674.00)

|
C
0” “OC,Hs

and

Preferred compounds useful in this invention are represented by
Formulas 500.00, 530.00, 550.00, 565.00, 580.00, 595.00, 600.00, 604.00,
608.00, 610.00, 612.00, 618.00, 626.00, 642.00, 644.00, 656.00, 662.00
10 and 676.00, and the compounds of Examples 32 and 33.
More preferred compounds useful in this invention are represented
by Formulas 500.00, 5§30.00, 565.00, 580.00, 595.00, 600.00, 608.00,



RR8 N1 (405.00) H 15 Representative exanpl es of appropriate bases are
pyridine and triethylamne. L designates a suitable |eaving group (e.g.
G or Br). 39 Conpounds of Formula 405.00 may be prepared by cleaving the
group COORa fromthe correspondi ng carbamates 415.00, for exanple, via
acid hydrolysis (e.g., HC) or base h}égrol ysis (e.g., KOH: ~ABR dr--6
RBRA Rb a405.00 RS R7 R6 RB N 7(415.00) COORa 5 wherein Ra is a

opt i onal 1y 'suo 00 618 BPHHe DACASL TR, BAS 0 Ratd et o oo RA AR upon

t he nature of tﬁ.acompcoimdsrmﬁ&neamplyss 3mensd<BBJ ed in the art, Conmpound 415. 00

ray be treated ARl Ag RIS s B Wholbbel g FEBbid coRctie! ve
Compound 415. Gﬁﬁ@(}ﬁl&@%ﬂé&ar ed fromthe N-al kyl compound shown as For rrul a

420. 00 below, in the manner discl osed IAI u. SBPatents 4,282,233 and
4,335,036. 1%BRLd--s RB 2~ R4

)\ (400.00)

5 Z° R
Those skilled in the art will appreciate that compounds of Formula 1.0, e.g.,
Formula 1.4, are represented by the compounds of Formula 400.00.
Those skilled in the art will also appreciate that the processes described
below for producing compounds of Formula 400.00 (Formyla 1.4) are also
10 applicable to the compounds of Formulas 1.1, 1.2 and 1.3.

A compound of Formula 405.00 may be reacted with RC(O)L,
wherein R is as defined for Formula 1.0, in the presence of a base to
produce compounds of Formula 400.00.

A B

R1
\d
A /7
R2/\/\ JR* + RC(O)L ——> 400.00.

b=, : (410.00) -

X
Rs\'/ >|R7
'\N/

| (405.00)
H

15 Representative examples of appropriate bases are pyridine and
triethylamine. L designates a suitable leaving group (e.g., Cl or Br).



Rb\ ii a 415.00 R5 R7T R RB N (420.00) alkyl 15 1t also will be
apparent to one skilled in the art that there are other nethods for
converting Conmpound 420.00 to Conpound 405.00. For exanple, treatnent of
Compound 420.00 with BrCN via von Braun 40 reaction conditions would
provide nitrile 420.00a. Subsequent hy?rolysis of the nitrile under either
aqueous basic or acidic conditions would produce Conpound 405.00. This

D1 porazi ne i g, - ASOR RS i oy %856 ity B2 pEhdrdh L BRGVAGHRED! |
(420.00) | A BrUGOQR? drony the gonespondimg carbasnatex 4 1B0RAor pgampley via
(420.00a) C Nacid hydrolysis (e.g., HCI) or base hydrolysis (e.g., KOH):

(415.00) éooaa
5 wherein R2is 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 R3, as determined by
one skilled in the art, Compound 415.00 may be treated with an
organometallic reagent (e.g., CHaLli), a reductive reagent (e.g., Zn in acid),

10 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.

(420.00)

|
alkyl
15 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 C. The compounds of Fornula 400.00 wherein Zis 0 may be nade by an
alternative process using direct conversion of the N-al kyl conpound 420. 00
with an appropriate conpound of Fornula 410.00 such as a chloroformate
(such as phenyl chl oroformate). An appropriate base, 10 may be added, and
heati ng may be required. Typically, a,penperature rangi ng from 50-150C i s
utilized. Qther conmpounds of the invention can be nmade by reacting a
conmpound of Fornula 400.00, wherein i S, . 0, i th the sodi sal t- of
Che” appr opt | dieECHPE shpRiios WaH Bsdudel 8 ASAP. , SubRabUEn R BT, o
R-C-L base 406 the nifRle Bndeeelthésadqieeous b4sie @r@ejdialckntiticospeadd 420. 00 is

prepared as I i %@tﬁe D
COVPOUNDS 5 %’?%’QE%@"@? OQ@(? E#S?adbgt%ﬁﬁd“ gﬁgﬁgﬁﬁé@%éﬁcﬁ on arﬁgél t he bond
to carbon 11 $ubstitytionsoq the pipesidinm@r piratasiBegidar ed by reduci ng

conpounds of Fornula 405.0Q wher®in X is carbon and the bond to CG11 is a
doubl e bond, with I|ithium a\\um m/m hydride in tetrahydrofuran. Conversion
to final products qan be done ? process described 10 above for
conversion of co n of o conpounds of  Fornul a 400. 00.
PREPARATI ON OF DOUB pounds of Fornul a 400. 00, wherein
X is a carbon atom favi ng '

R2 R
b§ a
RS
RG
(420.00)
|
. (420.00a) L

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

_ as a chloroformate (such as phenylchloroformate). An appropriate base,

10 may be added, and heating may be required. Typically, a temperature
ranging from 50-150°C is utilized. Other compounds of the invention can
be made by reacting a compound of Formula 400.00, wherein R is
phenoxy, with the sodium salt of the appropriate alcohol.



" ---- BB c/la R4 ~~R

-15 an exocyclic double bond to carbon 11, may be prepared from conpound
420. 00 as descri bed above. Conpounds of Formula 420.00 may be produced by
t he met hods discl osed generally in U S. Patent 3,326,924 or alternatively
may be prepared by a ring closure reaction, wherein the desired

cycl oheptene ring is fornmed by treatigg conpound 425.00 with a 20 super
acid. Suitable super acids for this purpose-include, for exanple, HF/ BF3,
CF3SGB8H (triflic acid), CH3SG3H BF3, etc. The reaction can be perforned in
t he absence of, or with, an A@ B0- sol vent such as CH2Cl 2. The

exanple, with HF/Bﬁ§1as t he
controll ed so as to 'Myidy
exocyclic doubl e bond or
the range of from_ab +5

eqn t he tenperature may be 25
, such as HF addition to the

e tenperabure is generally in
C E?_,éCBH as|it he super acid 42
system the reacth be npeFt-QO-e¢, e.g., from about
25C to about 150C and ar~hbwer tjenper? es but the égélction t hen takes

| onger to conplete. Generally t super acid- e400.99,
preferably in 5 anount a®f om™™oui 71.5 to about héat equi valents. A B RL
a
R
N

R N- R acid (425.00) alkyl A B RL d

-- R3 2, F2R4 RE 8

l
(420.00) LI

Compound 420.00 is prepared as described in part B above.

PREPARATION OF SINGLE BOND COMPOUNDS

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 COMPOUNDS
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/BF3, etc. The reaction can be
performed in the absence of, or with, an inert co-solvent such as CHaCl,.
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 CF3SOgzH as the super acid



RbaRR "~ 8 R6 RN (420.00) alkyl A ketone conpound of Formula 425.00
may be fornmed by hydrolysis of 430.00, e.g., such as by reacting a
Gignard internediate of Fornula 430.00 with an aqueous acid (e.g.,
aqueous HCl). la in Fornmula 10 430.00 represents chloro, brono or iodo. 43
R R3 AaB c¢c R~~ Ra b~ acid 425.00 gla RR7 R8 N (430.00) alkyl The
Grignard internediate 430.00 is fornet? by the reaction of the cyano
conmpound 435.00 with an appropriate Gignard reagent 440.00 repared from -
1- al kyl - 4hal ofYpte@m.dhgdeastien Maydhe Bin ?‘selééﬁ@ldé?f'}p%a'ﬁé??-cﬁ*%grqnﬁa&ﬁuf nert
sol vent, such 2EsCetohgtiout 11BI0sENEhd af lowelr témperalitdsahut thenrdactige tresratakes
Gignard condiltions e. q. I enperature of fromabout OC to about 75C.

Al ternativel y,oQﬁ?fe'ro ‘5&58& tallic derivatives of the 1 alkyl-4- halo

pi peridi ne can be dapheraliythe\suBeniitid i&eRiployed RBexicdess prefecably ilR2~~ R4 R6

R8 .5 amounts of from about 1.5 to about 30 equivalents.

(420.00)

|
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.g., aqueous HCI). I in Formula

10 430.00 represents chloro, bromo or iodo.



a C N (440.00) (435.00) alkyl 430.00 10 The cyano conpound of Fornula
435.00 i s produced by converting the tertiary butyl am de of Fornula
445.00 with a suitable dehydrating agent, such as POCI 3, SOCl2, P20Cp,

t ol uene 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 POCI 3 is enployed in

equi val ent anmounts or greater and preferably in amounts of fromabout 2 to
about 15 equivalents. Any sui/’t‘abl e.B enperature and tinme can be enpl oyed
for 44 performing the reactioQy, byff generally heat is added to accelerate
the reaction. Prefepably the peaciy eﬁjormed at or near reflux. A B
RL --- RB3 dCAiIim Xz ~Z a p (445.00) NHC(CH3)3 The
tert-butyl am de of For gduced by reaction 5 of a
conpound of Fornul a 45 Oa 2 t hey presence of base, wherein
Gis chloro, bromRTT ido. 23/ 445.00 2554A + 1 4 - Rb~

. |
CONHC(CH3) 3 / R (450, a(450. e Conpound—ofehorpl 428.50. 00a MRy

be formed by hydrolysis of the cgyr ading nitrile wherein the

RG RB

(430.00) LI

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.

Mgl?
R® R’
T Re R®
V" (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 POCl3, SOCl,, 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 POClI3 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



10 such as 2-cyano-3-pyridine, is reacted with a tertiary butyl conmpound in
acid, such as concentrated sulfuric acid or concentrated sulfuric acid in
glacial acetic acid. Suitable tertiary butyl conpounds include, but are not
limted to, t-butyl alcohol, t-butyl chloride, t-butyl bromde, t-butyl

i odi de, isobutylene or any other co und whi ch under hydrol ytic
conditions 15 forns t-butyl carboxam des with cyano conpounds. The

tenperature of the reaction wll var endi.n on the reactants, but
Gonbral |yt he PeHEHBINCE e teaguu Ryt denersiDhBea A e tor helaiafh Floc ¢ o
about 100C wi réactionbuPrdferabbothel reattien isspetforomedray obregrereflaxned wi th i nert
solvents, but is wusually run gneat. g20 An alternative process for the
formati on of conpounds of Fornmula ,400.00a nmay involve direct cyclization
of Conpound 455.00 as shown bg 45 ABR- ---- dR3~11/ 4 R2R
b aO/ 5 RR7I A-~-R\Rs;- .00) NR¥/ \ d---- R ~c N _ 11 -
4 Z/° RR~b ™ R ax (400.00a) Z R

. —>» 435.00
R

(445.00) NHC(CH)s

The tert-butylamide of Formula 445.00 may be produced by reaction
5 of a compound of Formula 450.00a and 450.00b, in the presence of base,
wherein G is chloro, bromo or iodo.

R‘»(d CHs GCH R
c \ . ———» 445.00
RE—0 CONHC(CH;) R*
~— a 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
glacial acetic acid. Suitable tertiary butyl compounds include, but are not
limited to, t-butyl alcohol, t-butyl 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 témperature 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.



Cyclization to formthe cycl oheptene ring may be acconplished with a
strong acid (e.g., triflic, polyphosphoric, HF/ BF3), and may be perforned
in an inert solvent, such as ether, toluene or THF. The tenperature and 5
time may vary with the acid enployed, as described in process A above.
Compounds of Fornula 455.00 wherein Z = 0 may be prepared by treating a
conpound of Fornula 425.00 with an ap ?opriate chloroformate (e.g., ethyl
chl oroformate) of fornula 410.00 in the appropriate solvent, such as

tol uene, di oxane or xyleneA and Bt a tenperature ranging from50- 10 150C,
preferably 100-120C. 410. 00y 425 00 + 455.00 A second nethod of preparing
compounds of Fornula 455. 00y —+f¥ol ves reacfing an unsubstituted

pi peridylidene c ud_of /For nmu ) with the appropriate

chloroformate (e.g. Z&th \&} of 15 Formula 410.00 in the
presence of base, s“vc’h as I di or_ trfethylamne. 46 At B' 1 R -- R
b'a 0 R3 2-,4R?*RA\"R5 7 RR6 RB N (460.00) H

ced from the correspondi ng
via acid hydrolysis, using for exanple,
e hydrolysis using for 5 exanple, '

-RSqne compound \ e prepared by
RO0 Wi th an

Conpounds of For nul 5’%8.
car bamat es of Fornul a 465
aqueous hydrochloric %:9

pot assi um hydr oxi de. t
treating the carbamat eRG.EO-ILFI‘U

. 00,
d,

\N/ R‘\ q \ R®
(455.00) c/\ /\7
Z’ R R2—\— ——R*
b

)\ (400.00a)

Cyclization to form the cycloheptene ring may be accomplished 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 temperature and
5 time may vary with the acid employed, as described in process A above.
Compounds of Formula 455.00 wherein Z = O may be prepared by
treating a compound of Formula 425.00 with an appropriate chloroformate
(e.g., ethyl chloroformate) of formula 410.00 in the appropriate solvent,
such as toluene, dioxane or xylene, and at a temperature ranging from 50-

10  150°C, preferably 100-120°C.

410.00
425.00 + —» 455.00

A second method of preparing compounds of Formula 455.00
involves reacting an unsubstituted piperidylidene compound of Formula
460.00 with the appropriate chloroformate (e.g., ethyl chloroformate) of

15 Formula 410.00 in the presence of base, such as pyridine or triethylamine.



organonetal lic reagent, such as nethyl lithiumor a reductive reagent,

such as zinc in acid, etc., depending upon the nature of the Ra group. For
example, if Rais a sinple al kyl group, CO2Ra may be cl eaved by al kaline
10 hydrolysis at 100C. d A BR3 %R 2--A-- R4 b460.00 RR7 R8 8 N
(465.00) CO2Ra The carbamate conpounds of Fornul a 465. 00 nmay be prepared
fromthe appropriate al kyl conpound of6éFornmula 425.00 by treatnent with. a
chloroformate, preferably in an inert solvent, such as toluene, with 15
warm ng to approxi mately 80CA Ot heB alternatlve nmet hods are available for
the conversion of 425.00 to' A%5. 06 as previously described (e.g. Von 47
Braun reaction conditions). .e"'f‘nds of Forjmul a 425.00 may be prepared as
descri bed above. SUR TIE@W ' RING 5 Various met hods can be
used as described in

substituted on the py

positions 2-, 3- and or 4-

positions of thed Clic Fé‘xarrpl e, the cyclization
met hods descri bed on @:5 20- 30 WQ=—B8/ 03138 can al ready have t he

" appropriate substituents on the pyrldlne 10 ring i | ace. riety of
substituted pyridines are kno Q the literattuddO %&d can Be gﬁp‘?@yed in

t hese syntheses. Alternat
of WD 88/03138) A B Rl "R6

a3aket one of Formula Xl X (from page 27

Riro

|
4 -

Compoundé of Formula 460.00 may be produced from the
corresponding carbamates of Formula 465.00, via acid hydrolysis, using
for example, aqueous hydrochloric acid, or base hydrolysis using for

5 example, potassium hydroxide. Alternatively, some compounds can be
~ prepared by treating the carbamate, Formula 465.00, with an
organometallic reagent, such as methyl lithium or a reductive reagent,
such as zinc in acid, etc., depending upon the nature of the R2 group. For
example, if R2 is a simple alkyl group, CO2R2 may be cleaved by alkaline
10  hydrolysis at 100°C.

—» 460.00

465. !
(465.00) Co,R®

The carbamate compounds of Formula 465.00 may be prepared
from the appropriate alkyl compound of Formula 425.00 by treatment with
a chloroformate, preferably in an inert solvent, such as toluene, with
15 warming to approximately 80°C. Other alternative methods are available
for the conversion of 425.00 to'455.00 as previously described (e.g. Von



RbaoO (XIX) p.27 W88/03138 wherein RL and R2 are both H can be
converted to the appropriately 15 substituted azaketone wherein RL and R2
are non-H substitutents. If both R and R2 are desired to be non-H
substitutents the procedure would be repeated. The .azaketone is thus
reacted with an oxidi zing agent such as neta-chl or operoxybenzoic acid
(MCPBA) or hydrogen peroxide to 20 pr407du_ce t he correspondi ng conpound in

"which the nitrggen of the pyrjdine ring is, an Noxide: A OBAR3 dR3d
)=.:< Cc " ~.8'%é‘” fiegction CB%g‘t'BnﬁL C@"'CPOL’(’W?@T}&B""(%@&%Q@ ”WYQP%i n one of
a', b', c' or prepasedlas@ezgfibbdabeivbers are CH or CRL or CR2. This
reaction is nornmally run at tenperatures from-15C to reflux, nore 25
typically at about OC. The reaction is preferably conducted in an inert 48
sol vent such as net hyl ene ShBSTI AE 1Y RIEX iN(Gid f or hydrogen

NPHAE 01Y BIEX

N th & chl ori nat  noy Sngus RO Bin B S cad AR R IO B/ e ot s
Formul a 470. 00MOViR,¢RmPeYnds which argcsybstityted an the pyridine £i08si-B4 di on of C
in the ortho opogiidris 299 androrelpsitivhst st the fridychit emgdystém. IForg. At B At
B --- R3 --- &ample, the cyclization methods described on pages 20-30 of WO

88/03138 can already have the appropriate substituents on the pyridine

10 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)

(XIX) p.27 WOB88/03138

wherein R and R2 are both H can be converted to the appropriately

15  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

meta-chloro;ﬁeroxybenzoic acid (MCPBA) or hydrogen peroxide to

20 produce the corresponding compound in which the nitrogen of the pyridine
ring is an N-oxide:

(470.00) (470.00a)

wherein one of a', b', ¢' or d' is N—0 and the others are CH or CR1 or CR2.
This reaction is normally run at temperatures from -15°C to reflux, more
25 typically at about 0°C. The reaction is preferably conducted in an inert



d RAC bR al ,a OO (470.00a) (470.00b) To provide the disubstituted
products, steps 1 and 2 above are repeated. ' B A ,Bd--- R3d d--- R3

b--' ai baOO0O 10 (470.00b) (470.00c) Typically, the resulting

di substituted conpounds have C ortho and para relative to the N atom of

the pyridine ring. The nono or disubsfituted conpounds of Formulas 470.00b
and 470.00c above can be reacted wth various nucl eophiles such as 15

al koxi des, am nes, .thigls, etc. This wll [ e or
ot h of ¢ he- SOt e R meliaent piiofia fof FRifesa R B TR ACR fos i Sed
conpound of Fqrerokige470. 00d or a conpound easily converted to Fornula
470.00d. ABRL M < . P 470. 00d
49 The substi tut edTmee%]‘feéS'?g@o?gﬁP?fT%ﬁg‘ga 329'%&3%%:“0%%&@?%%10 t he
desired conpoth Bychiornativgrrasnt sush @spe@2bim0eSOLde iifoiMa SomPOUREPki n R1
or R2 are shl @Fdrifula @70.00b MRsicAlly, tHIS reaction results in monosubstitution of Cl

in the ortho or para-position relative to the N atom of the ring.

(470.00a) (470.00b)

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

(470.00b) (470.00c)

Typically, the resulting disubstituted compounds have Cl ortho and para
relative to the N atom of the pyridine ring.

The mono or disubstituted compounds of Formulas 470.00b and
470.00c above can be reacted with various nucleophiles such as

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

both of the CI substituents are replaced by the nucleophile to provide a
compound of Formula 470.00d or a compound easily converted to
Formula 470.00d.

10

470.00 b
or 470.00¢c

470.00d



followng alternate process. A~~BAg Rl d--- RBA d--- R R~11
bra ~- bra~- XRAXRI R. RT R- RFT R1R8R68 N NR (415.00) 1
(415.01). 1 5 COORS COORS The N-oxide of Formula 415.00 can be treated with
POCI3 to forma conpound of Fornmula 415.01. Typically, this reaction
results in nmono- substitution of C ifthe ortho or para position relative
to the Natomof the ring. The N-oxide of Formula 415.00 can be forned by

oxidizing Formila e oafluid Retdnd of Porfldl4 70,00 & hehbOpaRGELY penzol ©

acid. Alter ne}bi \rglel the d s Bstltut etgnes o or
470.00c above 0§ ex%fegm‘??lé’ﬁ ¥ the Metbpds desadbed abevevat i ves of  Fornul a
305. OQbagovg V\hereiiFDrR.iulam@Scm. 0-%é%irm1?ftﬂ?ﬁ@§?0?ﬁ@'l @m—ggélrgé((gje bplqﬁg -
escri bed aboy ¢ substituent(s) can be i spl aced by
Blodingt S8 Blagel$,

an appropriate nu de the desired substituent. Suitable
nucl eophi | es incl ude al XJ de, /Brines, thiols, etc. Ahis redBtion usually

requi res higher {gnperturds , fr about 1000 to \gaho {-° 2000 I%@an t he
' .e 470. 0 a8 0
rt sol ventc.-.‘20
f

di spl acenent rea $\0£1d sual |y
conducted in a seal® A% A0f

Formul a 405. 00 getfhen cdnverteld to af conpound Fo\\mul a 4f)0. js

descri bed above. PRERBARXITON-G-NCS - ENE DERI V Q[E * formul a
400. 00 with a doubl e b8nd between 5 ~2b—anrdeC- 6 C8n be prepal€d by
heating a conpound of Fo(r)ﬂrry)e\go. OWf in acetic acid withSe02 t@®broduce a

.
) 1

conpound of Formul a dunds of For rmul 70(601\5.an e converted
MOIR R 5an

to final products 6 1 [
R6— — 8 6 8
NN T
(415.00) | (415.01) |
5 COOR® COOR?

The N-oxide of Formula 415.00 can be treated with POCI3 to form a
compound of Formula 415.01. Typically, this reaction results in mono-
substitution of Cl in the ortho or para position relative to the N atom of the
ring. The N-oxide of Formula 415.00 can be formed by oxidizing Formula

10  415.00 with a peroxyacid such as 4-chloroperoxybenzoic acid.

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

_ to those described above. At this point the Cl substituent(s) can be

15 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
above. It is also usually conducted in a sealed vessel in an inert solvent.

20  The compound of Formula 405.00 is then converted to a compound of
Formula 400.00 as described above.

REPARATI FE C5-C6-ENE DERIVA
Compounds of formula 400.00 with a double bond between C-5
25 and C-6 can be prepared by heating a compound of Formula 470.00h in
acetic acid with SeO; to produce a compound of Formula 470.00i.
Compounds of Formula 470.00i can be converted to final products
according to methods already described. '




according to nethods already described. 50 ABABRLR3IRL- RBdR2Db
;7] RAR R b/ RA aa (470.00h) O (470.001) O PREPARATI ON COF Pl PERAZI NE
ANALOGS Conpounds having a pi perazine ring bound to the C-11 of the 5
tricyclic nucleus, i.e., Formula 1.0 wherein X is N, are best prepared via
al kyl ation of the appropriately substi | tuted pi perazine conpound of Formula

700.00 with a conpound of Fornula 705°80. Conpounds of Fornula 705. 00
contain the appropriately substituted halide (such as d, Br, or |) or

other sim | ar

| eavi ng gpoup (eag tosyl oxy or nesyl axy). Tige 10 reaction

i's usually conductlgtpl in ax

optionally with a : S
typically at a tenpg Nath

conpound of Forﬁg,aﬂlo (3
'd --- RRO R

gnt, such as
yl ani ne orR

RO b* a (705.00) (b&Oéh) o (470_00.) 0

10

15

REPARATION OF PIPERAZINE ANA .

Compounds having a piperazine ring bound to the C-11 of the
tricyclic nucleus, i.e., Formula 1.0 wherein X is N, are best prepared via
alkylation of the appropriately substituted piperazine compound of
Formula 700.00 with a 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 carbonate, and
typically at a temperature range of ambient to refiux to produce a
compound of Formula 710.00.

)

N
R~ DR
R6—L— Re

\N/'
(700.00) |
RY
+

(705.00) L R4 )

In this reaction R9 is H or COoR2 (wherein R2 is a C1 to C4 alkyl group).
The preparation of compound 705.00 wherein L is Cl is analogous to the
procedure described in U.S. 3, 409,621. By methods known in the art
compounds of Formula 710.00,-wherein R9 is CO2R2, can be converted to
Formula 710.00 wherein R9 is H, by acid or base hydrolysis as described



15 In this reaction RO is Hor CO2Ra (wherein Rais a C

group) .
t he

The preparation of conmpound 705.00 wherein L is d
procedure described in U S. 3, 409,621. By nethods known in the art
conpounds of Formula 710. 00, -wherein R9 is CO2Ra,

to C4 al kyl
I s anal ogous to

can be converted to

Formul a 710.00 wherein RO is H, by acid or base hydrolysis as described 51
in U S 4,826,853. Conpounds of fornuPd 710.00, wherein RO is H, can be

converted to conmpounds of Formula 400.00 by the process u

For nul a 405. 00 Y.-§- #eB2f:883 4 Sepropouncimpbianayiaf 10.00, wihrersin
3- pyri dyl oxy, coriverted t@@ﬁh@fﬁcﬁﬁd&%frﬁﬂﬁidlﬂgo&db’gv{

“EGFRin e 00 EFoana G 8 CHieo

excess

base such as
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sed.to convyert
é:f‘%lsn'?'RC% e
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GasoL 4RO ReRIRH B of

d of

For mul a 710. 0B-pyridyloxy,r eatubeipreparedioy reacting 3-hydemy-pyaidime withba®0 wi th t he

Eo b Heae b

An alternate route for generating the compound of Formula 710.00

position of pyridine Ring I of Formula 1.0, involves nitrating a compound of

pi perazin 7 . . ~ _
Robe 1 bra AR diposteng inifoiflenCigicHipretiafe
(710.0) R2~ &bese sughmsopyridingd 10
is by reductive amination of the aza ketone 715.00 with the piperazine
700.00
H ™
|
s 7N __R7
R6—— R®
N N/
(700.00) 1|
RY
+
(715.00) © R
10 | ~
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
reduced to the compound of Formula 710.00 by employing a variety of
15 reducing agents, such as NaCNBHg, or catalytic hydrogenation, for
example, hydrogen over Pd/C.
When R9 is C(Z)R, these are the compounds of the invention.
An alternative process for introducing substituents at the C-3
20

Formula 415.00 (except wherein X is nitrogen) or a compound of 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



The reaction is typically carried out in a polar solvent, such as nethanol
or ethanol, optionally in the presence of a dehydrating agent, such as 3A
nol ecul ar sieves. The internediate Schiff base can be reduced to the
conpound of Forrmula 710.00 by enploying a variety of 15 reduci ng agents,
such as NaCNBH3, or catalytic hydrogepation, for exanple, hydrogen over
Pd/C. When RO is C(2Z2)R these are the conpounds of the invention. An

| t t d t the .C-3
St T noTREo By BRinddE KRGS MbstSTed tierar thé Amife draf Babddor mul a
415. 00 (excepecowestesi to xvasetyiaf sabstifueats, sucb@spbald, ofamayrthid, dydangl,00d
th tetrbut t hydri d t hyl
\(I:Mhl n | geratj gél'?gn% é;.{g;llrglw,ﬁ“%ad ﬁélbykz]proace i ¢ anhydride in nethyl ene

erature (about_ 25C). The nitro
group may then be QQHIR%'@ ﬁ@ftﬁ%"@&srbépérailaw b W@efﬂglﬁﬂf R*nRP?1 i ngs in

et h?Rol g Fi@rﬁ%iﬁmde retent aaﬁﬁtdyﬁm@kuéelearaﬁuer%guéé’db %ag"et hods k_n0¥V
o those skilled in can be_.c0 vari ety
of substi tuen?%mpgﬂeén geoﬂg'i’|351 f'nLg aﬁﬂqg‘? "HWPH&W& RX(FII‘R ’ﬁﬁgnyl

al kynyl and hedpoesent! pyridyhwitmdse mrholEoequﬂvabnloianhﬂdmmg@Qerﬁ (sublkemsi n
R30, R40, R52,4gh@nd R70 represent a pyridyl N-oxide, can be produced by

reacting conmpounds of Formulas 1.1, 1.2, and 1.3, wherein R30, R40, R52
and R70 repr esent Vayeusiplectigphilicospecias ean alno hejagdedde the pysidinefing agent

I(O ;trjlcgl as 1ro|o>r<]8m@m th\éaédr%‘powdﬂfg hatbhsdbém@@a%ﬁrdw@ SnWiia D566 Whdreint he

B e b U e S S e Form o
the hal o deri derivativeussimg aaralkyIKiyhiuhi (éﬂgumﬂtﬂ.lpprdmﬁmh)e Iﬁh@vm@iﬁzattvbﬁ
el ectrophi Za%h‘é‘ﬁ o e b BenOigy R BRI pbeb Rk onTRELE! Bff o
w t h nucl eopheﬂc s, such as hydroxybenzotriazole, to give conpounds with
substituems in t hRIs%Y'Eh&'haﬁ)gehb%n be displaced with nucleophiles, such as
: hydroxybenzotriazole, to give compounds with substituents in the pyridine
ring.
In the above processes, it is sometimes desirable and/or necessary
to protect centain R1, R2, RS and R* etc., groups during the reactions.
20 Conventional protecting groups are operable as described in Greene,
T.W., "Protective Groups In Organic Synthesis," John Wiley & Sons, New
York, 1981. For example, the groups listed in column 1 of Table 1 may be
protected as indicated in column 2 of the table:



In the above processes, it is sonetinmes desirable and/or necessary to
protect certain Rl, R2, R3 and R4 etc., groups during the reactions. 20

Conventional protecting groups are operable as described in Geene, T.W,

"Protective Goups In Organic Synthesis,” John Wley & Sons, New York,
1981. For exanple, the groups listed é? colum 1 of Table 1 may be
protected as indicated in colum 2 of“the table: 53 TABLE 1 PROTECTED

GROUPS 1. GROUP TO BE PROTECTED 2. PRQIECTED GROUP - COCal kyl, -COObenzyl,

- COOH - COOphenyl, c~P o CH3 0 ~NCCalABLE Y NCcobenzyl, NH j NCOphenyl
CO NCO CO -0OH -O COCH 2phenyl, OpPR mTE@S‘Mﬁ Bu), -NHR, wherein
I s any substit pert—on—an-—am-no-N group.within the scope—gé—R-p—t he cl ai

-NR- GO OF3, - N 080 B sholfeiih CP 2. "BROYECTED dHoup

-COQalkyl, -COObenzyl,

-COOH ' o
-COOphenyl, -c:’@- CH
0
\
R /NCOaIkyI. >NCObenzyI,
NH N
- _ NCOphenyl

\CO \ /O \C/O
~ /C\ PN
0O @)
OH -OO +-OCHphenyl,
0]

-OCH,. OSi(CHg),(t-Bu),

-NHR, wherein R is any

substituent on an amino ~N
group within the scope of R
the claims

-NR-CO-CF3 ,-NRCOCH3,

e

0]

-NH, —N

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

Other protecting groups well known in the art also may be used.
5  After the reaction or reactions, the protecting groups may be removed by
standard procedures.
Compounds useful in this invention are exemplified by the following
preparative examples, which should not be construed to limit the scope of

~D
R
s



O her protecting groups well known in the art also may be used. 5 After the
reaction or reactions, the protecting groups nay be renoved by standard
procedures. Conpounds useful in this invention are exenplified by the
following preparative exanples, which should not be construed to limt the
scope of 54 the disclosure. Alternative nechanistic pathways and anal ogous
structures within the scope of the i @%ention nay be apparent to those
skilled in the art. 5 PREPARATI VE EXAMPLE 1 A

N-(1.1-Dl NETFfPLeEq*ﬁ?LOFU@-Néf\*ﬁVL&tQ’BPVRPWNENC PAIMGYARTEORPIOER |~ | N ON N
C NHC( CFi 3) 3strietapsnditBincyiarstoperaftthy inventiodimeay béGipparentta thogeanol (800
m.) 10 and heg@"é%rzﬁ]% dd concentrated sul phuric acid (400 nL) dropw se

. over 45 m nutes. Pt he tenperature at 75C, until the reaction is
conplete, and for an additional 30 mnutes. Dilute the mxture with water

(400 nL), gharge with tol uene (ﬁp ? ¥ | pH 10 with
concentratséd agueous anmoni a. AEpARATH é%%%re at 50-55C 15 during
t he work -up. Separéf e t B HDIMETHYEE EH YA 8- Mic a2rPYRIDING 1eous | ayer.
Conbi ne tol ue XamMippd wash with water. Renove the toluene to yield
the title conpound N-(1, - digt hyl et hyl ) - 3- mefhyl - 2-, pyri di ne
carboxam de, as an oilg f ith solid pro t™N tallized. (Yield
97% as determ ned by i

chromat ogr aphy). B. 3-%-{
ETHYL) - 2- PYRI DI NE CARBOXM DE¥ao 0 H3 Cl o N

NHC(CHy)s

Suspend 2-cyano-3-methyl pyridine (400 g) in t-butanol (800 mL)
10 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
15  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 oil, from which solid product is crystallized.
(Yield 97%, as determined by an internal standard assay with gas
20 chromatography).
B. 3-[2-(3-CHLOROPHENYL)ETHYL]-N-(1,1-DIMETHYL-

ETHYL)-2-PYRIDINE CARBOXAMIDE

o |
X N cl
P _0
NZ X NP
NHC(CHs)s NHG(CHY)s

Dissolve the title compound of Preparative Example 1A, N-(1,1-

25 dimethylethyl)-3-methyl-2-pyridine carboxamide (31.5 g.) in
tetrahydrofuran (600 mL) and cool the resulting solution to -40°C. Add n-
butyllithium (2 eq.) in hexane while maintaining the temperature at - 40°C.
The solution turns deep purple-red. Add sodium bromide (1.6 g) and stir
the mixture. Add solution of m-chlorobenzylchloride (26.5 g., 0.174 mole)

30 in tetrahydrofuran (125 mL) while maintaining the temperature at -40°C.



N C NHC(CF+3) 3 NHC(CF+3)3 Dissolve the title conpound of Preparative
Exanple 1 A, N (1,1- 25 dinethylethyl)-3-nethyl-2-pyridine carboxam de
(31.5 g.) in tetrahydrofuran (600 nL) and cool the resulting solution to
-40C. Add n- butyllithium (2 eq.) in hexane while maintaining the
tenperature at - 40C. The solution turns deep purple-red. Add sodium
bromde (1.6 g) and stir the nmi xt ure?>Add sol ution of

m chl or obenzy| chl oride (26.5 g., 0.174 nole) 30 in tetrah drofur%b{(125 L)
whi l e nai nt ai ﬁﬁ'fn@et’I?@CE'@NH@KWF%IU@%@&%@'O'SF cempiete s dtgrmingd BY xt ur e

until the reamin Riyer %hk‘cﬁﬁ@t‘o@? Agd dtengrthieyreattibm untiytle ediooizat ogr aphy.

et 10 &iRSoRfe R @Wh@éﬁ@? o Qiire ith S AR waSh R f e (o a
resi due whi chwaters ard tconbentmenomcésudlm whithcisdheotitle csjmpmunq; (Yield
(é:‘lI’OITB.t ogr f‘?%ﬁ& s -é,é '?ah‘egﬁ NY )ETHYLl 2- PYRI DI NE- CARBO- NI TRI LE

‘ution of the title co ound of
Preparative Exanpl@-1 ETHYL]-2-PYRIDINE-CA

[ 2-(3-chl orozp[ﬂg[mur;et hyl]-N-(1, 1-di met hyl et hyl ) - 2- pyri di ne car boxani de
(175 g, 0.554 nole) in phosphorous oxychlorlde (525_nL 863 g, 543 nmole)

and reflux for 3 het in |ayer
chromat ogr aphy. R psphor olys oxyghl ori de stillation
at reduced press paerPonlli n 2 ' at er and

i sopropanol . BrinYy Qg2 ng 50% atpgdus GNdi um dr oxi de
solution while maintaining the tenperature below 30C. Filter the
crystalline slurry of cﬁﬂg@( eHahluct and mash with water. Purify the crude
product by slurry|

Filter the pr oduct ‘%égﬁﬁ@' R Lypigpérqm néjtgggg’lpﬂéqg\%%g%oc
to yieldtthe [2-(3- ehlommtmnyﬂl)etiﬁyﬂ N-d:, 1-birBetHyEth @) R4 pitigin@Scartpxamigie
(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
15  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
20 50°C to yield the title compound. (Yield: 118g (HPLC purity 95.7%), m.p.
72°C-73°C, 89.4% of theory).
D. 1-(METHYL-4-PIPERIDINYL)[3-(2-(3-CHLOROQ-
HENYL)ETHYL)-2-PYRIDINYLIMETHANONE HYDRQCHLORIDE

N Cl
CL, -
N CN

CHs
25 Dissolve the title compound of Preparative Example 1C, (118 g,
0.487 mole) in dry tetrahydrofuran (1.2L) and add N-methyl-piperidy!l



72C-73C, 89.4% of theory). D. 1-(METHYL-4-PIPER | DI NYL)[3-(2- (3-CHLORO
PHENYL) ETHYL) - 2- PYRI DI NYL] METHANONE HYDROCHLORIDE C C | ~ ( I I N G-~O
NCN/ N CH3 25 Dissolve the title conpound of Preparative Exanple 1C,
(118 g, 0.487 nole) in dry tetrahydrofuran (1.2L) and add

N- net hyl - pi peridyl 56 nmagnesiumchloride (395 nL, 2.48 nole/liter, 0.585
nole, 1.2 eqg.) over 15 mnutes. Mai nt&in the tenperature at 40C-50C by

cooling with water as cess for m nit es term ne,.conpl eti on of
the reaction HP3gRFHUM ‘E@@F‘a%zé%ﬁrﬁl‘ﬂ&-ggﬂg/?'e@%ngﬁn@oﬁgeé‘c?ieélcsp%‘f/errb'iiuci ng
the pH to bel anintités.WwMdintald tHe teaisbrature at 4©°CeS090 bygosling Withnwater 28C f or
1 hour. Renov ' . epr f n P st at: adj ust
t he resul ti ngehs%légts ?%k&t%g B‘F-'F‘Steé @?%ﬂﬁ‘?th%é?t%qg{e@%s#eggm)ﬁ%yﬁa%‘r oxi de.
000|h to g to seiymarg@romatogﬁapgyég @mmwmctumbyéledwngggzw %P\gqtavﬂﬂuct.
Vash with bce Yu’ﬁb?énd%? g bésh?iﬁ@&ﬁ’&ﬁ atBs@M%orrt helk Remdve thet N
title conpound. Leld; 1 68. 2 @ PLC purity 949, mp. 183-185C 89% of
theory). E. 8- _e@shq&et(a?\wfzqun byﬁmﬂaﬁwwm@@hﬂéw&mg solution
DI HYDRO- 5H- BENGQH 365 B @ddktionFotAl quiboirsidddlitith BlyiiroXitle. ICdol/to © 1815°CNakd. . O N
('\ISS_B N G fme? %?# the ctr{']setahi'ntelh%/d?gcrmgrli'é]ed sglft prcgoech?.r WheF w%tﬁalg'glc%l& w%te?rbove

and dry to constant weight at 60°C to yield the title compound. (Yield:

10 168.2 g (HPLC purity 94%), m.p. 183°-185°C, 89% of theory).
E. -CHLORO-11-(1-MET YL-4-PIPERIDYLIDENE- -
IHY -SH-BENZ YCLOHEPTA[1,2-b]PYRIDINE

Cl

/ \ Cl
N c~-
’ =N
N
CHs N
CHg

Dissolve the title compound of Preparative Example 1D above (59
15 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
reaction us-ing ice, water and potassium hydroxide bringing the solution to
a final pH of 10. Extract the product with toluene and wash with water and
20 brine. Concentrate the toluene solution to a residue, and dissolve in hot
hexane. Remove the insolubles by filtration and concentrate the filtrate to
yield the title 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-PIPERIDYL-
25 IDENE)-6,11-DIHYDRO-5H-BENZOI[5,6]CYCLOHEPTA[1,2-b]PYRIDINE
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 chromatdgraphy. Cool the reaction and quench the
30 reaction with ice-water and adjust the pH to 6 with barium carbonate.




15 g, 0.15 nmole) in hydrofluoric acid (120 nL, 120 g, 6.0 nole) at -35C and
add boron trifluoride (44.3 g, 0.66 nole) over 1 hour. Determ ne
conpl eteness of the reaction by thin |ayer chronatography. Quench the
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
20 brine. Concentrate the toluene solafion to a residue, and dissolve in
hot hexane. Renove the insol ubl es bié filtration and concentrate the

n

filtrate to [xépet thesroductewith methwienashierids, fanmwrecqmmund(em eld: 45.7
g (HPLC puri Péduc%a res&?r%t@faﬂohﬁqrit’ér W 'sﬁrvﬂfﬁ W‘é?ershﬁaeﬁi fﬂﬂﬂ&%@u&l

1- METHYL- 4- P P 25 I DE Y OHE PTA
1(2 b] PYRI DI NiBtO Eﬁ& (wiaichiis Fféa@mﬁéﬁg 3P PF%‘{?&?EP%g er p abO\[/e
(177 g, 0.49 tiwbegh celntbrlAdljugtrthafE;ﬁ-lnaﬂmﬂJﬁrtmmmaOIthr(d@@ecms sédidml g, 5.31

the. r oacts on g G0l Bt Bl it RS e BhE Hlord¥. sitlRafoilns

the 30 react uedewaduced@rmwe taforma @) nestdueh eDissotve theviesidupadninah
car bonat e. S57hekarid, afd fillk? tBerﬁillég% |H‘é6lﬂbl'§§t 'D’z%{%é‘?\tt%'?é tHd ﬂﬁvaté?&' Xfé@cﬁ‘?rf‘é‘t rate

under reduced gressure to ab ter xtract the
product i nt ofile SOMPOURA;asa P§'QQ%%M’€G" vxﬂf'ﬁ'd301%6 Gf("@é{q QHE'WQBQ%&%(RI and
filter throuqhth@e, ye. Adjust the pH of the filtrate to 10 with aqueous

sodium 5 dr oxi de (50 er de, and
renove u{r%er r edufed gﬁeclgéb, Cé"f@.'..m&s&éée % sidue in

hot hexane, HJE )
yield the title conpoupd
80% , 65% of theg :

| DENE) - 6. 11- DI HYPF
(535.00) NN

(535.00)

N \
CH3 002 CHch 3

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 ethyl

15 chloroformate (40.4 mL, 45.9 g, 0.423 mole). Following complete addition,
maintain the temperature at 80°C for 1 hour, then add diisopropylethyl-
amine (2.7 mL, 2.00 g, 0.016 mole) and additional ethyl chloroformate (4.1
mL, 4.65 g, 0.0429 mole). Monitor completeness of the reaction by thin
layer chromatography. Upon completion, cool the reaction mixture to

20 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 product by

25 filtration. Wash with cold acetonitrile and dry the product at below 70°C to
yield compound 535.00. (Yield: 42.4 g (HPLC purity 97.4%), 80% of
theory).



Di ssolve the.title conpound of Preparative Exanple 1 E above (45.6 g,
0.141 nole) in toluene (320 nL.) at 80C and to it gradually add ethyl 15
chloroformate (40.4 nli, 45.9 g, 0.423 nole). Follow ng conplete addition,
mai ntain the tenperature at 80C for 1 hour, then add diisopropyl ethyl -
amne (2.7 nm., 2.00 g, 0.016 nole) aqgiadditional ethyl chloroformate (4.1
m., 4.65 g, 0.0429 nDIe) Moni tor conpl eteness of the reaction by thin

| ayer chronatograp Up . = Vﬁ._ 0 20

ambi ent  t enper at ur ant ot camed Eoncent rat e
the organic | BEAZ HONEH QI E P3 2ib] N hot acetonitrile (320 nl).
Decol ori ze the solutlo' ' 14 g of actlvated char coat— t he

acti vated charcog centra
crystalline sl y 0- 5C//and L by 25
filtration. Wagh wit r|Ie and at bglow 70C to

yi el d conpound . 0" e g—é—l—DLC o t heory)
58 G 8-CHLORO IT=N4-PIH . 11- Dl
BENZ( 5. 6] CYCLOHEPTA[ 1 ' NE C1 a 1oy Il 1 CO2CH2CH3

H Hydrolize the title¢g conmpdqund of Preparative Exanpl e 1 F, 8-chloro 5 11
- (1-et hoxycar bonyl - 4-pj peri gyl i dene) -6, 11-di hydr o-5
benzo[ 5, 6] cycl ohept a[ 1,3 \bfpyridine (39 g, 0.101 nol &yyth KOH (50 g) in
et hanol (305 nL) and watar (270 _niL) at reflux under antargon atnosphere
for 64 hours. Partially (ﬂ-‘r@iﬁ“ﬁ Usf the ethanol and dibtute the residue with

brine, and extract, w,th. et acetate ( Wash.th anic 10
phases with water Y8 qqg ta%ttwemn%@%ﬁpqrﬁgv%gxémn@eB?’j&?}g O~ solid
whi ch can Se f1&dn ﬂha@cazrbdn?k@plmmd;&udenby}sm 1~eilydrot5Hd ‘e conmpound

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 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

10 phases with water and dry with NaZSO 4 Remove the solvent to 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 154-155°C).
H. By substituting in step 1B above, the benzylic halides:

Cl Br
Cl o

15  for meta-chlorobenzyichloride, and employing basically the same methods
as steps C through G, the compounds

/4 \ Cl

—_—

or
respectively, are prepared. Dichloro compound (I) is recrystallized from
toluene and has a melting point of 150-152°C. Bromo compound (II) has
20 a melting point of 146-148°C.



as a white solid. (Yield: 24.5 g, 77% nelting point 154-155C). H. By
substituting in step 1 B above, the benzylic halides: C Br d Br | \ d
or 15 for neta-chl orobenzyl chloride, and enpl oying basically the sane

met hods as steps C through G the conpounds / 11 d / 11 Br NC NI i
NMN((Il) Hor H respectively, are géepared Di chl oro conpound (1) is
recrystallized from toluene and has mel ti ng point of 150-152C. Bronp
corrpound (I1) has 20 a nelting 9 PREPARATI VE EXAVPLE
2 A 3.5-D METHYLPYRI DI Nl UM N- | -~ 1 00 A solution

of 285 nL (1.31 noA) onMMETHNQPmImNMMg@K y 5 added to a stirred

solution of 149 g (1.3% 3, 5- th ridi duri whi ch the
tenperature rose to 85C: ' @ﬁ; 56‘@/ e ure during

addition. After the tenperat|pre of the_m_x.;ure dffopped] to about 35C the
reaction was stored at 5C o Lgdt. After parti val of 185 m of
acetic acid via distillation 10 vacuum th ction was washed with
NaHSO4 sol ution and then neutralized with 10% NaOH $6l ution to pH of about
7. The product was extracted with CH2ClI2 to give tfﬁ@tltle conpound as a

white solid ield B, 1 -M ETHOXY- 3. 5- THYLPYRI DI N1 U
M MVETHYL 15( éUL,:Aﬁ«@o?utno% of 28@ mL (1.31 mol) o}_'o 5% peracet:c ac% was slowly

5 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
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
10 vacuum, the reaction was washed with NaHSO 4 solution and then

neutralized with 10% NaOH solution to pH of about 7. The product was
extracted with CHZCI2 to give the title compound as a white solid (yield

142 g, 83%).
B.  1-METHOXY-3.5-DIMETHYLPYRIDINIUM METHYL

15 SULFATE
®©
! | CH SO
O@ H3 3 4

Dimethylsulfate (42.0 g, 0.33 mol) was slowly added to 41.0 g (0.33
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

20 applied while cooling to give a brownish solid of the title compound in
quantitative yield.
-CYANO- -DIMETHYLPYRIDINE

\(\/I/CH;; CHs

l CHSSO4
OCH,

To a cooled (0°C) soluticn of sodium cyanide (49.0 g, 0.999 mol, 3.0
25 eq.) in 135 mL of water (air free) was dripped 1-methoxy-3,5-dimethyl



CH3 CH3 CH3 CH3 (r) N | CH 3SO 4 00 CCH3 Dinethylsulfate (42.0 g, 0.33
nol) was slowy added to 41.0 g (0.33 nol) of 3,5-dinethyl pyridinium
N-oxi de with nechanical stirring. The mxture was then heated on a steam
bath for 1 hr. Then vacuum was 20 applied while cooling to give a brownish
solid of the title conpound in quantitative yield. C
2CYAN035DII\/ETI—|YLPYRIDINECHSCH3€(§I—|3 + CN ON NCH3SOM | OCH3 To

" 195 L of . RRCANE Sy RLE4R5, §§&(Tona9h99ym§vs@t§?mi b °)

 pyridi ni um netltB8 hsukéemeg tiaS teigpeatd@ belbyv 39C. 1Tbe reastiaremixtare wasee) in

1,25 hr. . KeeBidhgala arbBTBA Buiofie! fife Al fids e o wAdticy WA

stored at abo e was ed wth

wat er to gi ve Waber @fglvaéomﬂteeélﬂm@mnpunm Anangiytical S%'Hﬁ’iﬂ Wwagas 5

recrystallg Ze%é#ﬂ@lliz&@ﬁf&ﬁ%o bretﬁéﬂaﬁé'ﬁeﬁ%é 1 :ﬁra.ps*l e@&cEBC) D.
N-(1.1-DI METHYLE Y] -2- =0 _. CH3

14 1 N~ n NCN N CHS ' =RRahARECRTY -: HEDISE153 nol )
of 2-cyano-3, QAE&QKMDEpyrldlne in 100 n1_ of 20 n1_ of conc sul furic

d t hi 10
aCI Wi I N \ CH3 3 \ CH3
|
N “C(CH3)3
O

To a stirred solution of 20.3 g (0.153 mol) of 2-cyano-3,5-
10 dimethylpyridine 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
to room temperature and basified with 25% NaOH. The product was

extracted 3X with EtOAc (600 mL), which was combined and washed 1X
15  with brine, dried_(Na280 4), filtered and concentrated in vacuo to give the

title compound (31.26 g) as a yellowish oil.

E. -CHLORQ-3-METHYL-11-(4-PIPERIDYLIDENE)-6,11-
IHYDRO-5H-BENZ YCLOHEPTA[1,2-b]JPYRIDINE
CH,
CH; N CH;, /
| —
NZ \-NH-C(CH);
O
20 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
through G of Preparative Example 1, one obtains 8-chloro-3-methyl-11-(4-
piperidylidene)-6,11-dihydro-5H-benzo[5,6]cycloheptaf1,2-b]pyridine.

25 Reaction times are determined by TLC or HPLC.



m nutes, followed by 20 nL of t-butanol over an additional 15 mnutes. The
solution was warnmed at 75C for 30 mnutes after which it was cooled to
roomtenperature and basified with 25% NaCOH. The product was extracted 3X
with Et OAc (600 L), which was conbi ned and washed 1X 15 with brine, dried
(Na2SO™4), filtered and concentrat EdCI—f? vacuo to give the title conpound
(31.26 g) as a yellowsh oil. 1'_0?0'3-M ETHYL- 1 1-(4-PlIPER DyYLI
DENE) - 6. 11- DI HYDRO 5H- BENZCIS ;( 5 YRIDINE CH3 CH3 C3 C
N NHC(CH3)3 N H 20 By subst ve

N- (1, 1-di et hyl et h)awsub&mmn@t hyl 2-pyridine carboxam de for N-( 1,1

- di net hyl et hyl') - 3- net hyl - 2- pyri di negg car oxamgppa and enpl oyi ng basi cal |y
the sane nmethods as steps B throug i parative Exanple 1, one

obt ai ns 8-chl oro-3-nethyl -11-(4 .
pi peridylidene)-6, 11-di hydro-5H - benzo ycl oheptal 1, 2- b] pyri dine. 25
Reaction tinmes are determ ned by TLC or LC. 61 PREPARATI VE EXAMPLE 3 By
substituting ks %lgﬂ%(tpylwnmnégﬁ Fﬁe?ap&lt tl?)\’érﬁéfe' Sidipverardd fiRWihg Ve

Exanpl e 2 aboye rocedure steps A-E),
theméonpouﬁd %@S he same quedure (stepsx‘ -E), the compound )

Cl

can be prepared. Note that the addition of the nitrile group to the pyridine
in step C of Preparative Example 2 can result in the formation of other
undesirable isomers which can be removed via flash chrqmatography.

10
REPARATIVE EXAMPLE 4 |
A.  8-CHLORO-5.6-DIHYDRO-11H-BENZ YCLOHEPTA-
1.2-b]PYRIDIN-11-ONE N-OXIDE
/ \ Cl / \ Cl
o) g 0]
15 To a mixture of 25.1 grams (0.103 mole) of 8-chloro-5,6-dihydro-

11H-benzo[S,G]cyclohepta[1 ,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 solution was stirred for 1/2°

20  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



I H can be prepared. Note that the addition of the nitrile group to the
pyridine in step C of Preparative Exanple 2 can result in the formation of
ot her undesirable isomers which can be renoved via flash chronat ography.
10 PREPARATI VE EXAMPLE 4 A. 8- CHLORO 5. 6- DI HYDRO- 11 H BENZ( 5. 6] CYCLOHEPTA-
[1.2-b] PYRIDIN-11-ONE N-OXIDE CN PI C g 0 O 15 To a m xture of 25.1 grans
(0. 103 nole) of 8-chloro-5, 6-di hydro 3

Hb 5,6 | oh 1, 2-b t hyl
T or T as nt) oariae s festighP Hodicl wasriygated itd Khmipariathgl ahd g "
m nut es a sol uilieved ¢ pmldé?zgraagmm (%%mepéttte(uﬂéeomoundm din 150 n

of net hyl ene chl or|e Aé e E 4. for 1/2
20 hour after whic f ‘ d—7 i

was poured i ntiAERPTA LIPXBRIE MEhAD SHHORO 56 DHH YiE

met hyl ene ghl CBENZQ[5MV@§EIEP?ﬂ[f2@P¥WN-SS¥NEEO| washed once with
wat er, dried over nmagnésium Su ere concentrated in 62
vacuo. The resultant pro yas triturated wi [ et her and
filtered to providg NA€ e

B2. 8-DI CHLORO-5. 6 N 5.
AND 4. 8- DI CHLORO- §. ‘ X p ———»

BENZQ[ 5. 6] CYCLOHEPTRIN N1 1- ONE O T™N==H 0 N C
y oo °
g \ Cl
+
—
Cl N
0

To a mixture of 29.13 grams (112.2 mmol) of the title compound
from Preparative Example 4A above, in 40 ml of dry methylene chloride at
0°C and under argon atmosphere was added 500 ml of 1.0 M SO2Cl»

10 dropwise over 1 hour. The ice bath was then removed and the reaction
stirred at room temperature for 1 hr and then refluxed for seven hours. The
mixture was poured into 1.0 N aqueous NaOH and extracted three times
with CH2Clo. The organic portions were combined, dried over MgSQOyg,
filtered and concentrated in vacuo to yield a product which was purified

16 and separated via flash chromatography to yield the two title compounds.

Alternatively, A mixture of 1 gram of the title compound from
Preparative Example 4A above, in phosphorus oxychloride (7ml), was
heated at 107°C in a silicone bath for 4.5h. The mixture was evaporated to
dryness and the residue was taken up in dichloromethane and the latter

20 was washed with saturated aqueous sodium bicarbonate. The
dichloromethane layer was dried (magnesium sulphate), filtered and
evaporated to give a mixture of the two title compounds. The mixture was
separated by column chromatography on a silica gel column using a
0.25% solution of 10% concentrated ammonium hydroxide in methanol in

25 dichloromethane as the eluant to give the 2-chloro compound (Yield:
0.4457g., 42%, MH+ 278) and the 4-chloro compound (Yield: 0.5358g.,
51%, MH* 278), the N-oxide group having been removed under the
reaction conditions used in the reaction.



O To a mxture of 29.13 grans (112.2 mmol) of the title compound from
Preparative Exanpl e 4A above, in 40 ml of dry nethylene chloride at 0C and
under argon at nosphere was added 500 ml of 1.0 M S02Cl2 10 dropw se over 1
hour. The ice bath was then renoved and the reaction stirred at room
tenperature for 1 hr and then refluxeg for seven hours. The m xture was
poured into 1.0 N aqueous NaCH and ex ?acted three times wth CH2Cl 2. The
organi c portions Q 3

separ at ed vi aH8 RN s

Al'ter nati vel y5 pify bﬁ'@ﬁh éssrz@rs%cmomémcﬁr@wmﬁmmPrepar ati ve
Exanpl e 4A abgve OSpNorus oxycntorrae (/7mL), was heated at 107Cin a
si licone bat hYLIPE -Bjipﬁélgﬂ&ture was evaporated to dryness and the \
resi due was taken up in dichloromethane .and the lattg
saturated aqueous sodi um 8 bonate The dichlg :
(magnesi um sul phate), \ [
title conpounds. The{fi x\ ' tql @edgr aphy on a
silica gel colum usjyg 2 8% 54| ut ion Tof Ry at ed anmoni um
hydr oxi de i n nmet h&?l0l N 25]ldi chTor onet hane as the elfuant] to gi ve the
2-chl oro conmpound (Yield: . 4457g., 42% M+ 278) and . tHe 4-chloro
conmpound (Yield: 0.5358g., 51% MH 278), the N-oxi dei%r oup havi ng been
renmoved under the .reaction conditions used in the reaction. 63 C 4-(2
8- DI CHLORO 5 6- DI HYDRO 11 H BENZ(Q 5. 6] CYCLO HEPTZ| 1. 2.

was washed Wi t h

11- YLI DENE) PI PERI DI §E AND_4- (4 8-DI CHLORO- 6 6- DI R ¢l 5
6] CYCLOHEPTA-[ 1 2-b] YLbPENE) Pl PERI 1a 1 d
~N~ ON
—
O
N
5 H
By following essentially the same procedure as that described in
parts E TO H of Example 2 below, the 2,8-dichloro and 4,8-dichloro
products of Preparative Example 4B above were converted to the |
corresponding title compounds of Preparative Example 4C.
10

EPARATIVE EX LE
To phosphorous oxychloride (256 mL) stirring at reflux was added
dropwise a solution of compound 515.00 (109 grams) from Example 1
dissolved in chloroform (850 mL). After stirring the resulting solution for an
15 additional 20 minutes at reflux, the reaction mixture was cooled to room
temperature and the chioroform 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 hydroxide
until the resulting mixture was slightly basic. Extraction with ethyl acetate,
20 drying of the organic phase over anhydrous magnesium sulfate,
concentration in vacuo, and purification by flash column chromatography
provided the 4,8-dichloro product, 596.00, (27 grams, 23% yield, mp
141.6-145.6°C) and the 2,8-dichloro product, 515.01,



H ddd d' NOM NI ON 5H By followng essentially the sane
procedure as that described in parts E TO H of Exanple 2 below, the
2,8-dichloro and 4, 8-dichloro products of Preparative Exanple 4B above
were converted to the corresponding title conmpounds of Preparative Exanple
4C. 10 PREPARATI VE EXAVPLE 5 To phosphorous oxychloride (256 nL) stirring
at reflux was added dropw se a sol ut %n of conpound 515.00 (109 gramns)
from Exanple 1 dissolved in chloroform (850 nL). After stirring the
resulting solution for an 15 additiona I nutes at reflux, the reaction
m xture was cooled to room tenpepats hl@lof orm renoved in
vacuo. The resulting solution d ' e-water bath and to it
was slowly added 1 N aqueous sodlum#ayokexive £850 nl) foll owed by 50% -
aqueous sodi um hydroxi de unti he Nesul 1i ng m xture was slightly basic.
Extraction with ethyl acetate, 20 dryi pg\Qf the organi c phase over
anhydrous magnesi um sul fate, concentra n , and purification by
(&S

flash col unm chronmat ography provided oro product, 596.00, (27
grans, 23%yield, np 141.6-145.6C) and™M\y€ 2, 8-dichloro product, 515.01,

64 / CI C N (515.01) )\
O OCHCHj;
(9 grams, 8% yield, mp 176.5-177.9 °C).

PREPARATIVE EXAMPLE
5 4-(8-CHLOROQ-4-METHOXY-5,6-DIHYDRO-11H-BENZ .

YCLOHEPTA[1.2-b]PYRIDIN-11-YLIDENE)PIPERIDINE
CH,0

/\ Cl

N
H

A mixture of 212 mg of the 4,8-dichloro title compound of
Preparative Example 5C above, 7 ml of 2.0 N aqueous sodium hydroxide
10 and 7 ml of methanol Were heated at 135°C under a nitrogen atmosphere
in a sealed pressure vessel for 18 hours. The vessel was then cooled to
room temperature. The mixture was poured into water and extracted three
times with methylene chioride. The organic portions were combined, dried
over magnesium sulfate, filtered and concentrated in vacuo to provide a
15 residue which was purified via flash chromatography (4—7% methanol
~saturated with ammonia in methylene chloride) and then triturated with
isopropyl ether/methylene chloride to provide 144 mg of the titie
compound as a white glass.



N O OCH2CH3 (9 grams, 8%yield, np 176.5-177.9 C). PREPARATI VE EXAMPLE 6 5
4- (8- CHLORO- 4- METHOXY- 5. 6- DI HYDRO-1 1 H BENZ(( 5. 61-

CYCLOHEPTA[ 1. 2-b] PYRIDIN-11- YLIDENE)PIPERIDINE C CH30 O C1 NNNN HH
A mxture of 212 ng of the 4,8-dichloro title conpound of Preparative
Exanpl e 5C above, 7 ml of 2. 0 N aqueoys sodi um hydroxide 10 and 7 m of
nmet hanol were heated at 135C under a nitrogen atnosphere in a sealed

pressure vessel for 18 hours. lﬁémt%ml ed to room
tenperature. The m xture wa's p tracted three tines
wi th net hyl ene chl dki de 8-Chib Qi HEMDRQs1 10D ROXY-BHBENZQIH . 6lover
magnesi um sul f . OlHd R ent r at ed in vacuo to provi de a 15
resi due V\ﬁﬁi_ch%%%.lr:le eAeIEEbBTFWTI?asn chr omat ogr aphy 47% et hanol
saturated wi th ammoni g~ = ifurated with

| sopropyl ether/ et 1l
as a white glass. 6-
8- CHLORO 6. 11- DI HYDRO=} ‘ f : NS =1

CNONOHS5 To a mxture of 3®5.03 g (103 nmol ) of 8-gpi oro-5, 6-di hydro-11
H benzo[ 5, 6] cycl ohepta[ 1, 2-b]pyr idin-1 1 -one in 200 nL of mnethanol at
room terrpérature Jievia nidtsre 91 250D g A0 ramep Haf r8:chlgro-5datdinyser-tlilbhwi se

over a period yhz8{6fcydloReptal f285)pJridihet1-BRB!in 200 mRDbiUufeImN A FosHn-
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
10  addition in order to avoid excessive reflux. “After 1.6 hours the mixture was
poured into ice cold water and then extracted with ethyl acetate (3X). The
combined organic portions were washed with brine, dried over
magnesium sulfate, filtered, and concentrated in vacuo. The residue was
recrystallized from hot isopropyl ether. The remaining filtrate was purified
15  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. 11-DICHLOROQ-6,11-DIHYDRO-5H-BENZO[5.6]CYCLO-
HEPTA[1.2-b]PYRIDINE

7 .O cl \ Cl

=N
20 Cl
To a mixture of 13.3 g (54 mmol) of 8-chloro-6,11-dihydro-11-

hydroxy-5H-benzo[5,6]cyclohepta[1,2-b]pyridine in 290 mL of toluene at
-15°C and under an atmosphere of nitrogen was added via syringe pump
over a period of 1 hour 6.20 mL (85.7 mmol) of thionyl chloride.The extent
25 of reaction was monitored by TLC (50% ethyl 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
concentrated in vacuo. The residue was taken up in ethyl acetate, quickly
30 filtered through basic alumina, and concentrated again to yield a product



Occasional cooling with an ice bath was necessary at tinmes during the 10
addition in order to avoid excessive reflux. After 1.6 hours the mxture
was poured into ice cold water and then extracted with ethyl acetate (3X).
The conbi ned organic portions were washed with brine, dried over

magnesi um sul fate, filtered, and concggtrated in vacuo. The residue was
recrystallized fromhot isopropyl ether. The remaining filtrate was

el d more pBicHLRRGARUAEBNEY PRQANGI8Gha 22 SEAThE 1B REHRGER ob°

combi ned to yaéaasoﬂd 41 g of the title corrpound as a V\/mte solid. B. 8.11
- DI CHLORO- 611- Dl HY@?OS

! L&Y [1l6 31DBRYRD /17 a
ON N 20 O R L PR L TDIEDRGEE
8-chl oro-6, 11 EBIALER: 6] cycl ohept a[ 1, 2- b] pyri di ne

in 290 nL of toluene at A\and under an at npsphl Qf nitrogen was added
via syringe punp oy ' Eﬁur 6.2 @ MmN el thionyl

chl ori de. The extent \25 of as noQi tYo b ¢ fethyl acetate
i n hexanes). Wen R Kt ur e was\Jwu’ed 0J nL of 1.0 N
aqueous sodi um hydroxide apd extTacted wth et et ate (5X). The

sulfate, filtered, and concentrated in vacuo. due was taken up in
ethyl acetate, quickly 30 filtered through basic a, and concentrated
again to yield a product 66 which was triturated WI h pentane to yield
10.22 g ofgthe title conpound as a tan-solid. C

SO0 T (17 P BT PR o wawg 08 11-dnyco:
5H- benzo[5 6]cyclohepta[1,2-b]pyridine and 1.0 mL of triethylamine in 200
mL of dry tetrahydrofuran at room temperature and under a nitrogen _
atmosphere was added 33.0 g of piperazine. The mixture was stirred at
10  room temperature for 22.5 hours and then refluxed for 5.5 hours. It was
~ then cooled to room temperature, poured into 250 mL of 5% aqueous’
sodium hydroxide, and extracted with methylene chloride (3X). The
combined organic portions were washed with brine, dried over
magnesium sulfate, filtered, and concentrated in vacuo. The residue was
15 purified via flash chromatography (2—5% methanol saturated with
ammonia in methylene chloride) to yield the title compound as a glass.

conbi ned organic portions Were washed with bri neE r;jd over sodium
resi

PREPARATIVE EXAMPLE
PREPARATION OF THE R(+) AND S(-) DIASTEREQISOMER
20 The racemic 8-chloro-11-(1-piperazinyl)-6,11-dihydro-5H-benzo-

[5,6]cyclohepta[1,2-b]pyridine prepared in Preparative Example 7C above
was resolved by the method described in Preparative Example 15 A-C,
pages 116-118, of WO 92/00293, published January 9, 1992, to give the
R(+) and S(-) diastereocisomers:



N 5 HTo a mxture of 10.0 g (37.9 mml) of 8,11 -dichloro-6,1 1 -dihydro-
5H benzo[ 5, 6] cycl ohepta[ 1, 2-b] pyridine and 1.0 nL of triethylamne in 200
mL of dry tetrahydrofuran at roomtenperature and under a nitrogen

at nosphere was added 33.0 g of piperazine. The m xture was stirred at 10
roomtenperature for 22.5 hours and then refluxed for 5.5 hours. It was
then cooled to room tenperature, pour%a into 250 nL of 5% aqueous sodium
hydr oxi de, and extracted wi th nmethyl ene chloride (3X). The conbined
organi c portions were wa ;. with brine, dried over ,megpesiumsulfate,
filtered, and conggr 3 uo(;The resi dyg~w déﬁla fl ash

P n s urat ed wth
_EXAI\/PLE 8

8-chl oro-11-(1- pi pera2| n -6, 11-di hydr o- 5H benzo-

[5, 6] cycl ohepta[ 1, 2-b] gyri dyne prepared in Preparati anpl e 7C above

was resolved by the neffhod described in Preparative Exa le 15 A-C, pages
116- 118, of WD 92/0029 | i shed January 9, 1992, fve the R(+) and
S(-) diastereoisoners: 6HCN O O N C) C) R+ S( PREPARATI VE EXAMPLE
9 A 4-(8-CHLORO-3-NITRO-5.6-DI -NITRO-5.6-DI Pl PERI DYLI DENE) - 11

H BENZO 5. 61CYCLOHEPTA[ IR b]PYRIDINE. 02N 1/ \ AdS$AN1/ Vv d NNNN
H | -

EREPARATIVE EXAMPLE 9
A.  4-(8-CHLORO-3-NITRO-5,6-DIHYDRQ-11-(4-
5 IPERIDYLIDENE)-11H-BENZ YCLOHEPTA[1,2-b]IPYRIDIN

A

07 “OCH,CH,

Hydrolyze the title compound of Example 31A (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

10 extracted with methylene chloride. The latter was dried over magnesium
sulfate. Filtration and concentration afforded the title compound in 99%
yield as a solid. MH+ 358.



O OCH 2CH3 Hydrol yze the title conmpound of Exanple 31A (10.0g, mmol) by
di ssolving in conc. HCl (250nm.) and heating to 100C for 16h. The cool ed
acidic mxture was neutralized with 1 M NaCH (950 nL). The m xture was 10
extracted with nethylene chloride. The latter was dried over magnesium
sulfate. Filtration and concentration @fforded the title conmpound in 99%
yield as a solid. M+ 358. 68 PREPARXTI VE EXAMPLE 10 8- CH LORO- 11-(1-PI

PERAZI NYL)-11 H BENZJ 5. 6] CY I%E’T E IDLNECl d CNOOH [/ 1 /.
NG ad d (N N H 5Thepr

] ing material for this

eRIPERASIN YW et WEO[ 5610 90, 55, pp.
3341- 3350 by p R 'NEW)ng J.K; Chan, T.-M; Geen, MJ.; and
Gangul y, A K in Preparat|ve Exa pl e 7A, 8-chl oro-1 1
H benzo[ 5, 6] cycl o- —IN\2- b pyr| di n- g) (47.71 mol es)
for 8-chloro-5,6 DaDEZ o[ 548 p R_bLCbyridin-1 1
-one and enpl oyi ny . same mejhod b t hrough C of

Preparative Exanp e OQtat/ns 11-83g t| écofpound ( MH+
312). EXAVPLE 1 15 EYHYL W- L8-CHLORO 5. 6- DI b1 H BENZJ 5. 6] CYCLO
HEPTA[ 1. 2- B] PYRI DI N- 11- YIXP DENE) - 1- PI PERI DI NECARBCRH_ATE N OXIDE To a

m xture of 5.10 gms of ethyl 4-(8-chloro-5,6-dihydro-11 H :

benzo[ 5, 6] cycl ohepta[ 1, 2-b] pyridin-1 1 -yl |dene) 1 -piperid

i necar boxyl at e S \. c|_ J \. .

N
H

5 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.
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-

10  dihydro-11H-benzo[5,6]cyclohepta[1,2-b]pyridin-11-one and employing
basically the same methods as steps A through C of Preparative Example
7, one obtains 11.53g (36%) of the title compound (MH+ 312).

EXAMPLE 1
15 _ THYL 4-(8-CHLORQ-5,6-DIHYDRO-11H-BENZ YCLO-
HEPTA[1,2-B]PYRIDIN-11-YLIDENE)-1-PIPERIDINECARBOXYLATE N-
OXIDE
To a mixture of 5.10 gms of ethyl 4-(8-chloro-5,6-dihydro-11H-
benzo[5,6]cyclohepta[1,2-b]pyridin-11-ylidene)- 1-piperidinecarboxylate
20 (535.00) in 100 m! of dry methylene chloride at -15°C and under an
atmosphere of nitrogen was added portionwise over 15 min 2.80 gms of
meta-peroxy-benzoic acid. After 15 minutes the ice bath was removed and
the reaction mixture was slowly warmed to room temperature. After 2.25
hours a solution of 10% aqueous sodium bisulfite was added and the
25 mixture was stirred for an additional 5 minutes. Following its basification



20 (535.00) in 100 m of dry nethylene chloride at -15C and under an

at nosphere of nitrogen was added portionw se over 15 mn 2.80 gns of

net a- per oxy-benzoic acid. After 15 mnutes the ice bath was renoved and
the reaction mxture was slowy warned to roomtenperature. After 2.25
hours a solution of 10% aqueous sodi um bisulfite was added and the 25
mxture was stirred for an additional®% ninutes. Foll owi ng its basification

sol at ed, “and “UbA el Tebriatec il s, i Gubl By i

hyfl ][ oxi def alnd iselated, ahdesubrsgauently hashedaondeheach mitadl meaquaaogxsemdmm
t t : t t
pur 15 11 TOERIEAE, A o T ol . e

(FAB) m z 399 sulates flﬂyredimmmcgnkated {mvacuo qdugt §15.00, was
2- BROMO- 3- § 2- (odrifieltl 9iDfla 319 cRFSERE] aegrﬁma yiétdthg! MEcC&BECWMé BeligHaser d

B/ \ O N @) IC( Cool diisopropyl am ne dissolved in
THF(60M) to nggmﬁ(w ES‘SHH’]I um(39 mL, 97.99 nmol.) and stir the
reaction at that tenperature for 30 mn. Canulate this reaction mixture to
a cool ed solution of N (1,1 15 di net hy 3 ~»2- br ono- 3- net hyl pyri di ne
carboxam de (9.91 g, 97.99 nmmol) i ] Z 70C). Stll’ for 0.5h
t hen add 3-chl orobeqqzyl 01 .1 DAY :
THF. Stirqghe prR '

bt he reactlon w th water
e organi c phase

gl ce win y
over Na2SO4, filter and 2 Ar omat ogr aph on 6
3% met hanol sol B ™Xnet hyl ene chl ori de
(159, Yield 60%.

NHC(CH,)5 NHC(CHjg)3

- Cool diisopropylamine dissolved in THF(60mL) to 0-5°C. Add n-
butyl lithium(39 mL, 97.99 mmol.) and stir the reaction at that temperature
for 30 min. Canulate this reaction mixture to a cooled solution of N-(1,1-
15  dimethylethyl)-2-bromo-3-methyl pyridine carboxamide (9.91g, 97.99
mmol) in dry THF(250 mL) ( -70°C). Stir for 0.5h then add 3-chlorobenzyl
bromide(11.4g, 55.31 mmol) dissolved in 50 mL of THF. Stir the reaction
mixture for 0.5 h. Quench the reaction with water and extract the products
twice with ethyl acetate. Dry the organic phase over Na2S0y4, filter and
20 chromatograph on silica gel column eluting with 3% methanol solution in
methylene chloride to give the title compound (15g, Yield 60%).

B. 2-BROMOQ-3-[2-(3-CHLOROPHENYL)-ETHYL}-2-PYRIDINE

CARBONITRILE _
Br \ S cl Br\db/cl
Y/, - \ y/
N O N CN
NHC(CHg) 4
25 Dissolve the title compound of Example 2A above (11.34g, 31.6

mmol) in toluene (80 mL) and add POCI3 (10 mL). Reflux the reaction
mixture for 3h and then stir at room temperature overnight. Evaporate all
the volatiles and partion the resulting solid between 1N NaOH and EtOAc.
Wash the aqueous phase with EtOAc twice. Wash the organic phase with



B. 2- BROMO 3-[2-(3- CHLOROPHENYL) - ETHYL] - 2- PYRIDI NE CARBONI TRI LE Br C Br

G 00 NNOCN NHC(CH3)3 25 Dissolve the title conpound of Exanple 2A above
(11.34g, 31.6 mmol) in toluene (80 nL) and add POCI3 (10 nlL). Reflux the
reaction mxture for 3h and then stir at roomtenperature overnight.
Evaporate all the volatiles and partﬂ' n the resulting solid between 1 N
NaCH and Et OAc. Wash the aqueous phase with EtOAc twice. \Wash the organic

hase with 70 < to aive
Phaotitl o eobfe B &% fiN Neasthd. ngg?ogg;\he@%qu@g@@.@gmﬂre g

3- BROMO- 8- CJ-lLCFmeUBdBS-B/MEISDlH-(MMﬁBMQG%

CYCLOHEPTA[ 1. 2- b] PtRI DI p . ,
3-[2-(3-chlorgphen et

mol ) in triffX ;9 Sar

: 2 hours and then at room
carefull hen reflux in an

oi |l bath(120 OCRg,
basify with 25% NaO!
with brine. Dry the \&rga## )

solvent to give crude &odu@”(lo. 9) . Purify the cNude with flash
chr onmat ogr§phy on silica gel and elute with 15% et hyl aQetate- hexane to
give the t¥tle conmpound as a white solid 9@1 27.95 mol, Yield 15 85.2%
M+ 322). D. 8- cHLE¥olize MefP(Sxeb r@tm—vt)@&ot 4-bromag@¥idne cyc Lo H EPTAl

1.2-b] P Y R taldnithitefi0RYE32.8 mmol) in triflic acid (82 mL) at 60 °C for 2 hours
and then at room temperature for 2 hours. Add 80 mL of SN HCI carefully,
then reflux in an oil bath(120 °C) for 30 minutes. Cool the solution and

10 pour into ice and basify with 25% NaOH solution. Extract the product with
CH2Cl2 and 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

15 85.2% MH* 322).

D. -CHLORO-3-METHOXY-5,6-DIHYDRQ-11H-BENZ
YCLOHEPTA[1.2-b]IPYRIDIN-11-ONE.

< Cl

Dissolve the title compound from Example 2C (2.37g, 7.4 mmol) in
20 dry methanol and add sodium metal(3.37g, 180 mmol). 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%
25 MH+ 274).



Br d MO1/ \ d 1/10 NN O Dissolve the title conpound from Exanple 2C
(2.37g, 7.4 mmol) in 20 dry nethanol and add sodi um net-al (3.37g, 180
nmol ). Reaction is stirred overnight at roomtenperature. Reflux the
reaction for 3 hours, cool to roomtenperature and extract with

di chl oronet hane-water. Dry the CHZCI721fraction and chromat ograph on silica
gel eluting with 50% Et OAc- hexanes to give the title conpound as a |ight
yel |l ow solid(1.5g, giel ¢_A200mS. A Arny Tl 4E e: (Y-

(L NETHYL 4 PR D G tor0-dMETHOky- th-(FMENEIPIFEABIN

6. 11- DI HYDRO- &l BENHAMDR@SHBENIOPBRFC YOLOHERT A N2b]PYMRIDINA 1cOLVve0d N
--COH ON H3C Dissolve the title conpound from Exampte~2D above (1.45g,

5.3 5 mol) in t MeDcog f N
met hyl - 4- chl or nluﬁiperi %gnard r eyy Stir
t he reaction for 2h. ion wth NHA extract
with CH2Cl 2 tw ce. VAShpN hase W th Na2SM4,

filter and renove sol vents. omat ogr aphy
and elute with 5% and then 7% of nethanolic ammoni a dg¢Ssoltyed i n net hyl ene
chloride to give the title conmpound as alight yellow golid|(1.1g, Yield

57% M+ 373). F. 8- CHLORO 3- METHOXY- 11-(1- METHYL- 4- N
Pl PERI DYLENE) - 6. 11- DI HYDRO- 5H BENZ( 5. 6] - CYCLOHEPTA[ 1. 2-

H;C
Dissolve the title compound from Example 2D above (1.45g, 5.3

5 mmol) in THF (20 mL) and add slowly to a cooled (O°C) solution of N-
methyl-4-chloromagnesium piperidine (Grignard reagent) (4.4mL, 1.2M).
Stir the reaction for 2h. Quench the reaction with NH4Cl solution and
extract with CH2Cl2 twice. Wash the organic phase with brine and dry
over Na2S04, filter and remove solvents.

10 Purify the residue with flash chromatography and elute with 5% and
then 7% of methanolic ammonia dissolved in methylene chloride to give
~ the title compound as alight yellow solid (1.1g, Yield 57% MH+ 373).

F. -CHL -3-METHOXY- 11-(1-METHYL-4-
IPERIDYLENE)-6.11-DIHYDRQ-5H-BENZQ(5.6]-CYCLOHEPTA[1.2-
15 DbJPYRIDINE

MeO

Dissolve the title compound of Example 2E above in concentrated
H2S04 and stir the reaction mixture at 80°C for 2.5 h. Cool the reaction
mixture to room temperature and then pour the reaction mixture onto ice
20 and basify with 25% NaOH to pH 7. Extract with CH2Clo and wash the
organic phase with brine. Dry the organic phase with MgSO4, and remove
the solvents. Purify on silica gel eluting with 5% methanolic ammonia



15 b]PYRRDINE MO C MO1 c O OANN NN H3C H3C Dissolve the title
conpound of Exanple 2E above in concentrated H2SO4 and stir the reaction
m xture at 80C for 2.5 h. Cool the reaction mxture to roomtenperature
and then pour the reaction m xture onto ice 20 and basify with 25% NaCH to
pH 7. Extract with CH2Cl 2 and wash the organic phase with brine. Dry the
organi ¢ phase with MySO4, and renove 7€he solvents. Purify on silica gel
eluting with 5% net hanolic ammonia 72 dissolved in CH2CI2 to give the
title corrpounal(asom inCHPE !B ygivethe3isle) corapognditLIga- h{lemtﬁﬁ&&#d
- 11- (1- ETHOXYCA L-4-

Pl PERI DYLI DENE) 1- DI HY] S5H- BENZC% 5. 6] - CYCLOHEPTA % 5 L YRI DI NE
H3CO C I\/EOCI N (GSﬁoﬂw—m N n of the
title conpoung] 51X 2 IONERTH
I n tol uene; at et hyl chl oro- For mat e (1m) via a syrlnge Stir the
reaction & Mature for 2h, 10 and at roomtenperature for 1 h.
Adj ust the pH to 7 with 1 N NaOH and extract with_ethy

purification by flash chrofE raphy, el ut Ha
hexane, one obtMels g

(658.00)

| A
H4C

0’ "OCH,CHs

Stir a solution of the title compound of Example 2F (0.36g, 1.01
mmol) and triethylamine (1 mL) in toluene at 80°C, add ethy! chloro-
formate (1mL) via a syringe. Stir the reaction at this temperature for 2h,

10 and at room temperature for 1h. Adjust the pH to 7 with 1N NaOH and
extract with ethyl acetate. On purification by flash chromatography, eluting
with 70% ethyl acetate hexane, one obtains 8-chloro-3-methoxy- 11-(1-
ethoxycarbonyl-4-piperidylidene)-6,11-dihydro-5H-benzo[5,6}-cyclo-
hepta[1,2-b]pyridine, 658.00, as a white solid( MH* 413).

15 H. 8-CHLOROQ-3-METHOXY- 11-(4-PIPERIDYLIDENE)-6.11-
DIHYDRO-5H-BENZQ[5.6]-CYCLOHEPTA[1.2-b]PYRIDINE

(658.00)

A

O’ "OCH,CH,

The title compound of Example 2H can be used to produce
additional compounds. To obtain the title compound of Example 2H, reflux
20 compound 658.00 from Example 2G (0.33g, 0.8 mmol) with KOH (0.38g,
6.9 mmol) in 10 mL of ethanol/water (1:1) overnight. Pour the reaction



et hoxycar bonyl - 4- pi peri dylidene)-6,1 1 -di hydro-5H benzo[5, 6] -cycl o-

hept a[ 1, 2- b] pyri di ne, 658.00, as a white solid( M+ 413). 15 H

8- CHLORO 3- METHOXY- 11- (4- Pl PERI DYLI DENE) - 6. 11-

DI HYDRO 5H BENZ( 5. 6] - CYCLOHEPTAf 1.2-b]PYRIDINE H3CO O 1/ H3COO N
(658.00) NN OGQGCH 2CH3 H The title grrpound of Exanple 2H can be used to
produce additional conpounds. To obtain the title conpound of Exanple 2H,

reflux 20 conmpound.g§58. 00 from Ex e 0,33 : ' KCH

(0. 380, 6.9 RS i8Prhe 1P S IRETA ¥ vanadsTnena her (%
reaction 73 Removethesolventsrte givel thextitiecompioundE0@&g, Ydeld 7%} MySO4, and
filter. Renpbve the solvents to give the title conpound (0.25g, Yield 92%.
EXAMPLE 3 5 ETHYL 4-(8-CHLORO 6 11- DI HYDRO- 11H BENZ( 5. 6] CYCLO

HEPTA[ 1. 2- b] PYRI DI N- 11- YL) - 1- P| PERAZI EXAMBIEB ATE O O N NN ) ()

(350- 0?)10I\5N H O @YPHdL 41{seCHLOROM TPMIRY DROM ﬂHﬂi@NZOW,ﬁ]Qf @i_rm-e( Zgom)
above gra . _e5S) 1S r of uran

and et hyl 10%&&&. LB’BB%’,.EMJNE&QBSéMd in three
portions to the stirre ution and the m xture N\ rred at 25 for
1.5h. The m xture

Cl:

N ; $
[ ] [ j(SS0.00)
N N
H
O)\O/\CH:,

The title compound from Preparative Example 7C above (10grams)

(31.9 mmoles) was dissolved in dry tetrahydrofuran (100ml) and ethyl

10 chloroformate (3.46grams) (3.19 mmoles) was added in three portions to
the stirred solution and the mixture was stirred at 25° for 1.5h. The mixture
was poured into dichloromethane and the latter was washed with
saturated aqueus sodium bicarbonate, water and dried (magnesium
sulphate). After filtration the dichloromethane was evaporated to dryness

15 and the residue was chromatographed on silica gel using 0.5%(10%
concentrated ammonium hydroxide in methanol)-dichloromethane as the
eluant to give compound 550.00 (Yield: 10.18g., 83%, MH* 386.4).



was poured into dichloronethane and the |atter was washed with saturated
aqueus sodi um bi carbonate, water and dried (nmagnesium sul phate). After
filtration the dichloronethane was evaporated to dryness 15 and the residue
was chromat ographed on silica gel using 0.5% 10% concentrated ammoni um
hydr oxi de i n net hanol)-dichl oronet hane as the eluant to give conmpound
550.00 (Yield: 10.18g., 83% M+ 386.743. 74 EXAVPLE 4 PHENYL

4- (8- CHLORO- 6. 11- DI HYDRO 5H BENZ(J 5. 6] CYCLO- HEPTA- (1. 2-b] PYRI DI N-
11-YL)-1- Pl PERAZI NECARBOXYLATE CN @EXAMPUE 4N N (612.00) NNHOO ~1I.
S The title comoupdiipmaFieeeafi Hnds FIHRIVHEE S ENFRRE BIEYCLOS: O

nmol es) and phenyl OT O O S 2 AYT aE o Dt € Were . arssol ved
in dry pyr| di B A AL 2-bIRY R RN~ - B RARE B AINES A RB OXY LANE 23h. The
solution was diluted w tj—eH ronet hane and washed—w\t h sat ur at ed

aqueous sodi um bi cgg g } Y :
(magnesi um sul phatg
was azeotroped wt gr ude pr oducy
silica gel using 19N at ed ammoni um
met hanol ) - di chi or onet hane pg ive conmpgund 612. 00 (Yield:

' A
6.1g., 88% Mt 434.2). EXAMPLE 5 PHENYLMETHYL
O 5H BENZJ 5. 61- (612.00)

()

4-(8-CHLORO 6. 11- DI HYDR

N N
H J\
@) 0]
5 The title compound from Preparative Example 7C above (5grams)

(16.0 mmoles) and phenyl chloroformate (3.24grams) (20.7 mmoles) were
dissolved in dry pyridine (30ml) and the mixture was stirred at 25° for 23h.
The solution was diluted with dichloromethane and washed with saturated
aqueous sodium bicarbonate and then water. The dichloromethane was

10 dried (magnesium sulphate), filtered and evaporated to dryness and the
residue was azeotroped with toluene. The crude product was
chromatographed on silica gel using 1%(10% concentrated ammonium
hydroxide in methanol)-dichloromethane as the eluant to give compound
612.00 (Yield: 6.1g., 88%, MH* 434.2).

15




CYCLOHEPTA[ 1. 2-b] PYRI DIN-1 | -YL)-1-Pl PERAZI NECARBOXYLATE CI CN CI CN (N
CN (614.000 N NHOOJS5 The title conpound from Preparative Exanple 7C
above (5 grans) (16.0 nmoles) was dissolved in dry pyridine (30 m.) and
benzyl chl oro- formate (3.53 grans) (20.8 mmol es) was added. The m xture was
stirred at 25 for 23 hours. Additional dry pyridine (30 m.) and

benzyl chl oroformate (7.06 grans) (41.% nmol es) were added and the reaction
was allowed to 10 proceed at 25 for an additional 24 hours. The product was
i sol ated and purified as in Exanpl e LEHAMFH_EQ gi ve conmpound 614. 00

(Yield: 3.87 gracrr;:% W@)‘i_ 0s 01.10- 1{.|ﬁy|§ﬂY L IBEN O[5.61-

CHLOROFORVATE OH )
(20% (198.3ni§ YCOHEPTATT 2=b]R¥R! 'u X | R AL Ly -Lu‘ ABAWEY hAME (100n1 )
and the m xture was stirred-at 0 under an argon u here A sol ution’ of
3- hydroxy- 20 pyridi pg . ; ; |di(a/: (8.06
grans) (8.25 m) (1¢1. s added
dropwi se to the st r. The m xture
nitrogen was

was stirred at 0-2 N
passed through the solutiqg to renove nost of the pResgene and t he

solution was 25 then eva d todryness tg give he Itl e compound which
was dried in 76 vacuo f 1 Hour and then taken u (6140@h! or orret hane
(60 M) and dry pyridin 6 m) to give a stock on of the title

conpound. él\
0 o/\©

5 The title compound from Preparative Example 7C above (5 grams)
(16.0 mmoles) was dissolved in dry pyridine (30 ml.) and benzylchloro-
-formate (3.53 grams) (20.8 mmoles) was added. The mixture was stirred at
25° for 23 hours. Additional dry pyridine (30 ml.) and benzyichloroformate |
(7.06 grams) (41.6 mmoles) were added and the reaction was allowed to

10 proceed at 25° for an additional 24 hours. The product was isolated and

purified as in Example 4 above to give compound 614.00 (Yield: 3.87
grams, 54%, MH* 448).

EXAMPLE
15 A. 3-PYRIDYL CHLOROFORMATE
OH _ OCcOoCl
N ~N
| — |
=N N

A 1.93M solution of phosgene in toluene (20%) (198.3ml) (382.3
mmoles) was diluted with dry dichloromethane (100ml) and the mixture
was stirred at 0° under an argon atmosphere. A solution of 3-hydroxy-

20 pyridine (7.27 grams) (76.5 mmoles) and dry pyridine (8.06 grams) (8.25
ml) (101.9 mmoles) in dry dichloromethane (200 ml) was added dropwise
to the stirred solution at 0° over a period of 1thour. The mixture was stirred
at 0-25° for an additional 2 hours. A stream of nitrogen was passed
through the solution to remove most of the phosgene and the solution was

25 then evaporated to dryness to give the title compound which was dried in



B. 3-PYRIDYL 4-(8-CHLORO 6. 11- DI HYDRO 5H- BENZ( 5. 6] - CYC LO H E PTA|
1.2-b1PYR I DI N11-YL)-1-P1 PERAZI NECARBOXY LATEOQ d "NN
N (610.000 NNHOON 5 Aportion of the stock solution of 3-pyridyl
chloroformate (105 m) prepared as described in Exanpl e 6A above and a
solution of the title conpound from Preparative Exanple 7C above (7 grans)
in dry pyridine (30 m) were stirred & 25 for 24 hours. The sol ution was
evaporated to 10 dryness and azeotroped with toluene. The residue was taken
up in dichl or Ay dae 1 ieurgasHbandeken vatindsy dichierosmikane GAmibaodr bonat e

and then mterdwaﬁ'dih@l(@s@mme@eea @@%k%ltﬁfén(m%%b%ﬁbﬁwt ),

filtered and evapor at ho n
silica gel usi ng 1964 “a : e ) - AL 5 5
di chl or onet han HEP: RtbIPY DW- qe U,HRIPEFO\Z]SJ ARBDX grans,

79% MH+ 435, 15).
11 H BENZJ 5 6] -

77

EXAMPLE 7 A. (+) ETHYL 4-(8-CHLQRQ 6.1 1 DI HYDRO-

CARBOXYLATE CKPN Q& Cl
N
N N
( j > [ ](610.00)
N N
H _
O 0]
7
~ N

A portion of the stock solution of 3-pyridyl chloroformate (105 mil)
prepared as described in Example 6A above and a solution of the titie
compound from Preparative Example 7C above (7 grams) in dry pyridine
(30 ml) were stirred at 25° for 24 hours. The solution was evaporated'to

10 dryness and azeotroped with toluene. The residue was taken up in
dichloromethane and washed with saturated aqueous sodium bicarbonate
and then water. The dichloromethane was dried (magnesium sulphate),
filtered and evaporated to dryness. The residue was chromatographed on
silica gel using 1%(10% concentrated ammonium hydroxide in methanol)-

15 dichloromethane as the eluant to give compound 610.00 (Yield: 7.65
grams, 79%, MHt+ 435.15).



5 The title R(+) diastereoisoner from Preparative Exanple 8 above was
reacted with ethyl chloroformate under the sane conditions as- described in
Exanpl e 3 above to give conpound 602.00 (Yield: 93% M+ 386). B. (-)
ETHYL 4-(8-CHLORO 6. 11- DI HYDRO- 11H BENZQ 5 61- 10
CYCLOHEPTA[ 1. 2-bl PYRIDIN-11 (S)-YL)-1 -PlIPERAZI NECARBOXYLATE CC) / \ C C
N N (604.000) NHOOGCH3 The title S(*} diastereoi sonmer from Preparative
Exanpl e 8 above was reacted with ethyl chloroformte under the sane
conditions as described in Exarrpl e 3 EHAWIIE?QI ve conpound 604.00 (Yield:

92% M+ 15 386).
r fro Preparatlve Exarrp 8 above was
Rat e under the sCondi t 2\ A8 Cl
SyveCtonpound (B00. YO( Yi el p

4- (8- CHLORO 6. 11- DI END
(R -YL) - 1- Pl PERAALNRNES
N
N N
[ ] > [ j (602.00)
N | N
H
| Oél\o/\CH3

The title R(+) diastereoi
reacted with 3-pyridy
descri bed in Exanpp#

5 The title R(+) diastereoisomer from Preparative Example 8 above
was reacted with ethyl chloroformate under the same conditions as
described in Example 3 above to give compound 602.00 (Yield: 93%, MH*
386).

B. -) ETHYL 4-(8-CHLORO-6,11-DIHYDRO-11H-BENZ
10 CYCLOHEPTA[1,2-b]PYRIDIN-11(S)-YL)-1-PIPERAZINECARBOXYLATE

CH,

The title S(-) diastereoisomer from Preparative Example 8 above
was reacted with ethyl chloroformate under the same conditions as
described in Example 3 above to give compound 604.00 (Yield: 92%, MH+*

15 386).



M+ 435). B. (-) 3-PYRIDYL 4-(8-CHLORO 6. 11- Dl HYDRO 5H BENZ( 5. 61- 10
CYCLOHEPTA[ 1 2-b] PYRI DI N-11( S)- YL) - 1- Pl PERAZI NECARBOXYLATE C 1/ d NN
(N (N) (608.000) NNHOO 6 The title S(-) diastereoi somer from
Preparative Exanpl e 8 above was reacted with 3-pyridyl chlorofornmate under
t he sane conditions as described in Exanple 6B above to give conpound
608.00 (VYield: 69% 15 M+ 435). 79 "BXAMPLE 9

8- CHLORO 11- ( 1- ETHOXYCARBONYL- 4- PI PERI DI NYL) - 11 H BENzZ( 5. 6] CYCLCH E
PTA[1.2-b]PYRI DI N E 8-CH LORO-1 1 - EXAMBOEEARBONYL- 4- Pl PER DI

NYL) - 8- ETHYL- 5 11 bt BTG5y AlISYCU. BRIk bl MR M OIS STmpons| i35 00
o rreparal e e rt Ak ey ST La e e AT B e

reflux for 70 h. The sol ujp4+eR was cooled to room tegmmpenature and was then
poured into 800 nL o slu ry and ' ] _Npyture
stirred. Concentr at¢ e sol uf s added to
the m xture in smal ! at the tergars [ m xture was
bel ow 20C. The resul™NQ wxture was extr&ttedjw th™di chl or onet hane.

The di chl or onet hane extract was washed with brine apdwas then evaporated
to give a brown residue. 15 r-esi-due—was—eH ssol fed 1 di chl oronet hane
(750 nmL) and the sol uti o co led to OC. Ethyl chl ofof or @-99)4.8 gr ans,

0.136 nol e) was added
o)\o'
7
X N

5 The title R(+) diastereocisomer from Preparative Example 8 above
was reacted with 3-pyridyl chloroformate under the same conditions as
described in Example 6B above to give compound 600.00(Yield: 71%,
MH+ 435).

B. (-)3-PYRIDYL 4-(8-CHLOROQ-6.11-DIHYDRO-5H-BENZQ[5.6]-
10 CYCLOHEPTA[1,2-b]PYRIDIN-11(S)-YL)-1-PIPERAZINECARBOXYLATE

a o 7 cl
\N g . \N H
N . N
( j [ ](608.00)
N
N
H
oPo
7
. N

The title S(-) diastereoisomer from Preparative Example 8 above
was reacted with 3-pyridyl chloroformate under the same conditions as
described in Example 6B above to give compound 608.00 (Yield: 69%,

15 MHT 435).



over 5 mnutes and the resulting mxture stirred at 0OC for 15 m nutes.
Sat ur at ed sodi um bi carbonate solution (150 nL) was added and the cooling
bath was renoved. The resulting biphasic mxture was stirred 20 rapidly for
3h. The Iayers were separated and the dichl oromethane layer was filtered
through silica gel. The filtrate was evaporated to dryness and the residue
chromat ographed on silica gel using a b‘—?adi ent of hexane-

di chl or onet hane-acetone 16:2.5:1.5 to hexane-di chl or onet hane- acet one
28:7.5:4.5 as eluent to g| ve corrpound POE25. 02g 49% M+ 383) and 25

conmpound 622. 00 (4. § ) 4~
VE ¥ RIDIY DI NE C

8- CHLORO- 11- (4- Pl PERIT
C N N (620. 055 NZQI§.6 roI yze corrpound 620. 00 of

Bxampl e 9 by 0l 530 i1 ORGITATTITKVTARBONYEM FIHEOINL.HEatyIG Lo

900 to 100¢ fo . 1 diC S neutralirzed wth 25%
sodi um hyd ox.@ﬁ%@@im@g&&%@éﬂl&ﬂ“ "[&gﬁture was extracted with

"~ ethyl acetate and tGenmgiduyid SBFﬁO@todiﬁepwtaJtl&etExmpldrﬂ'ecsmngram.tl, 01336
TP o compounTPIf AT SRR ool it 368118 L STAE ke
H BENZO- (5. 6] mv@u@{amp_atai ts} refimx for 7Quh. The solutipn wasocoeledita roQBE0OH2 CH3
temperature and was then poured into 800 mL of an ice/water slurry and
10  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 to give a brown residue. This
15  residue was dissolved in dichloromethane (750 mL) and the solution
cooled to 0°C. Ethy! chloroformate (14.8 grams, 0.136 mole) was added
over 5 minutes and the resulting mixture stirred at 0°C for 15 minutes.
Saturated sodium bicarbonate solution (150 mL) was added and the
- cooling bath was removed. The resulting biphasic mixture was stirred
20 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 compound 620.00 (25.02g 49%, MH+ 383) and
25 compound 622.00 (4.85g, 9%, MH+ 411). :

EXAMPLE 10 _
A -CHLORO-11-(4-PIPERIDINYL)-11H-BENZQI5,6]CY -

HEPTA[1,2-b]PYRIDINE

30



) NN | OOCHCH3 H 10 Hydrol yze conpound 622. 00 of Exanple 9 follow ng
the procedure described in Exanple 10A. (Deconposes between 205.7-215.4C
heating-2-3C per mnute). C 8-CHLORO 9-ETHYL-1 1-(1 -(3-PYR

DYLOXY) CARBONYL- 4- PI PERI DI NYL) - 11 H BENZ( 5. 6] CYCLOHEPTA[ 1. 2- b] PY DI NE C
t NNCHCH CH2CH3 23 (624.00) N I N/ ~ 15 HO O The title conmpound
from Exanpl e 10B above was reacted wi tf03- pyridyl chloroformate as

described in Exanple 6B above to give the title conmpound 624. Oa\éw 460) .
81 EXAWPLE 11 8- CHLidy@solyze corproiseREBNO080f) Examrpiey® by dissaiving)ing0%11 H -

BENZQ[ 5. 61CYCL Gdicebiis Isubfubit R¥R (VA) avid Rbatilg td 90° tb 100NCNdr6@Eh0qhe N N N H
o a 5 The tit 'c%o‘fé’&‘B%‘i‘é’ n1fi§t8rné wa%rWéu?raJﬁzgg‘ vﬁ&oﬁg%wgosdi{l%aﬁwr%x%é Qolﬁiion
(w/v). The resulting mixture was extracted with ethyl acetate and the ethyl
5 acetate extract was dried with sodium sulfate. Filtration and evaporation of
the ethyl acetate afforded the title compound (MH+ 311).
- B. -CHLORQ-9-ETHYL-11-(4-PIPERIDINYL)-11H-BENZO-

LOHEPTA[1.2-b]PYRID

N
l
)\ H
o) OCH,CH;,
10 Hydrolyze compound 622.00 of Example 9 following the procedure

described in Example 10A. (Decomposes between 205.7-215.4°C
heating 2-3°C per minute). :
C. -CHLORO-9-ETHYL-11-(1-(3-PYRIDYLOXY)CARBONYL -4-

PIPERIDINYL)-11H-BENZ YCLOHEPTA[1.2-b]PYRIDIN
S cl
\
N CH,CH
N
|
H

15

The title compound from Example 10B above was reacted with 3-

pyridyl chloroformate as described in Example 6B above to give the title
compound 624.00 (MH+_ 460).



pyridyl chloroformate as described in Exanple 6B above to give conpound
626. 00 (MH+ 432, nmp 102.1-103.9C). EXAMPLE .12 10 A’

8- CHLORO 11- ( 1- ETHOXYCARBONYL- 4- Pl PERI DI NYL) - 11

H BENZQ 5. 61CYCLOHEPTAf | . 2-bl PYRIDINE-1 -OXIDEC d / CNO N 10 O
(620.00) (620.02) N N O QOCH 2CH3 0 -:~k OCH2CH3 Compound 620. 00 from
Exanpl e 9 above (20.23 grams, 52.84 rdoles) was dissolved in

di chl oronet hane (250 nl). 3-Chl oroperoxy 15 benzoic acid (1.25 equival ents)
was added in one portion and this sol M lstirred for 45 minutes.
Sodi um bi sul fi Bg:ﬁgtm@qn (12@’@WHIDYW\QW@BONYLH}NPE mxsvm-r‘mxture
rapidly stirreg 10 separated and the organic
| ayer was wash&j ',”" A p 2 Foftat e solutlon and dried with
sodium sul fate. Filtratiga=and 20 evaporatlon af f or deg ound 620. 02
(21g, 99% M+ 399, 1 g

4. 8- DI CHLORO 11-( '

H BENZ(J 5. 6] CYCLONEPTS u NE (636.00) and
. q .4PIPERIDIN-N_)11
H BENZJ 5. 6] CYCLOHEPTA 1. -BI PYRI DI NE (640.QQ) 5 ConpouAd _620. 02 from
Exanpl e 12A (21 grams, [ in P

0.322 nole) was added d swse to the dichloroet hane 3SgFut ovsr 15

m nutes. After the POCI 3 s added the reaction mxturg¢ was jwarnfyd to 45 -
50C and stirred for 18h. &ditional 10. PCCI3 (8.2 gr d and the
m xture heated to reflux tor 9h. The mixture was cofed &d added to an

ice cool ed,g stirredrhglifie! mPdurkP ok Example 10A above was reacted with 3-

pyridyl chloroformate as described in Example 6B above to give
compound 626.00 (MH+ 432, mp 102.1-103.9°C).

EXAMPLE 12

10 A. -CHLORO-11-(1-ETHOXYCARBONYL-4-PIPERIDINYL)-
11H-BENZ YCLOHEPTA[1,2-b]PYRIDINE-1-OXIDE

(620.00) (620.02)

O)\OCH ,CHj O)\OCH o,CHj

Compound 620.00 from Example 9 above (20.23 grams, 52.84

mmoles) was dissolved in dichloromethane (250 mL). 3-Chloroperoxy-

15 benzoic acid (1.25 equivalents) was added in one portion and this solution
was stirred for 45 minutes. Sodium bisulfite solution (20% w/v) was added
and the biphasic mixture rapidly stirred for 30 minutes. The layers were
separated and the organic layer was washed with saturated sodium
carbonate solution and dried with sodium sulfate. Filtration and

20 evaporation afforded compound 620.02 (21g, 99%, MH+*+ 399, mp 78.6-
89.4°C).



hydr oxi de (15% w/ v). The resulting biphasic m xture was stirred rapidly for
18h. The | ayers were separated and the aqueous | ayer was extracted with

di chl oronet hane. The conbi ned organic | ayers were washed with water 15

foll owed by brine and dried (sodiumsulfate). The m xture was filtered and
evapor ated, and the residue chromat ogr&)hed on silica gel using a gradient
of 25% ethyl acetate in hexane to 45%%thyl acetate in hexane as el uent.
Conmpound 636. 00 was obt ai ned as a yeI | ow soI id (5. 98 g) and corrpound

640. 00 was obt ai nedBas a4y ] 04 y 74-R1PE !

EXAVPLE 13 A. Bk Bl PER o) m @2@3% i
CYCLOHEPTA| 1. 24{5‘? ki S Ll il IPE?:{.AIP Bﬁ%o RiEigice o and, Conpound
636. 00 from Exanpl e 12B R&DIG -(IEJHQXYC NVLrATP” din

gxglrrpchﬁ Olqu abay 1t1<HP$ENZ -8 |%'|@WE 4
H BENZQ] 5. écv ME§@4£§C%B§@'Gd$@F@ ggimf’l%é ageye Wes N N

| HOO."C 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 was added the
reaction mixture was warmed to 45 - 50°C and stirred for 18h. Additional
10 POCI3 (8.2 grams) was added and the mixture heated to reflux for 9h. 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 layer was extracted with
dichloromethane. The combined organic layers were washed with water
15 followed by brine and dried '(sodiurﬁ sulfate). The mixture was filtered and
~ evaporated, and the residue chromatographed on silica gel using a
gradient of 25% ethyl acetate in hexane to 45% ethyl acetate in hexane as
eluent. Compound 636.00 was obtained as a yellow solid (5.98 g), and
- compound 640.00 was obtained as a yellow solid (1.0 g, M+417, mp77.8-
20 82.5°C).

EXAMPLE 13
A. 4,8-DICHLOROQ-11-(4-PIPERIDINYL)-11H-BENZ

YCLOHEPTA[1,2-bIPYRIDINE

Cl

(636.00)

A

O
25
Compound 636.00 from Example 12B was hydrolyzed under the
conditions described in Example 10A above to give the title compound (M+
345).

OEt



The title conmpound from Exanpl e 13A above was reacted with 3- 5 pyridyl

chl orof ormate as described in Exanple 6B above to give conpound 638.00 (Mt
466) . EXAMPLE 14 4-(8-chl oro-5.6-di hydro- 11 H ben

zo[ 5. 6Jcycl ohepta[ 1. 2-bl ; pyridin- 10 11-ylidene)-1-pi pe rinecar bot hi oi ¢
acid, S-phenyl ester d CI N N.(595.000) N N/ HOS Dissolve the product
of Preparative Exanple 1G (2 g, 6.71 Miwwle) in 25 m of pyridine. To this
add phenyl chlorothlonofornaﬁe 6. 96 nmol e) and dlnethylan1no

pyridine (0.2 g, 1.64 15016 RIBYLOXYYCARBQNYIbM-stirri ng
at room t enper pipiERIBbNYI36( 1H-B AEPTAY 3 Bihgte wth
aqueous anoni um chlori de and extirac onet hane. Dry the organic

vacuum__Chr onmat ogr aph t he

| ayer over sodium €ul fate and concent rate unde
g thyI

595. oo as a white PN 1764177C. Cal g ol C,
69.86; H, 5.19; N, 69.84; H, 5\\22 G- VB =
446.8. 84 EXAMPL (1 H BENZOTRI AXQL¢ CHLORO- 5. 6-

DI HYDRO 11 H BENZ(J 5. NS] CY Al 1. 2-b] PYRI DI N- 171- YLI 1- PI PERI DI NE

Qf compound 596. 00" of Preparearty egﬁéz le 5 (1.5
grans) in dry dinethylfprmamde (20 nlL) was added 1-Rydr oqy triazole
(1.5 grams). After stirfi or 14 days at 25C, sodi hyrideN(O 84
grams, 60%in mneral oith-fas added and after an addi tNonal ours,
m xture was poured into water. Filtration provided corr%nd 0 65‘ 00

(Yield: 1.7 grans, 89% npl = 181.5 - 183.9C, MH 51Gb

The title compound from Example 13A above was reacted with 3-
5 pyridyl chloroformate as described in Example 6B above to give
compound 638.00 (M+ 466).

EXAMPLE 14

10

Dissolve the product of Preparative Example 1G (2 g, 6.71 mmole)

in 25 ml of pyridine. To this add phenyl chlorothionoformate (1.2 m!, 6.96
mmole) and dimethylamino pyridine (0.2 g, 1.64 mmole). Heat to 50°C for

15 4 hr followed by stirring at room temperature for 16 hr. - Concentrate under
vacuum, dilute with aqueous amonium chloride and extract with
dichloromethane. Dry the organic layer over sodium sulfate and
concentrate under vacuum. Chromatograph the residue on silica gel
using ethyl acetate and hexane to give compound 595.00 as a white solid.

20 MP =175-177°C. Calc. for Co6HpsN20SCl; C, 69.86; H, 5.19; N, 6.27.
Found; C, 69.84; H, 5.22; N, 6.30. SIMS-MS = 446.8.




EXAMPLE 16 ETHYL 4-[ 4- HYDROXY- 8- CHLORO- 5. 6- Dl HYDRO- 11 H-
BENZJ 5. 6] CYCLOHEPTA[ 1. 2- b] PYRI DI N- 11- YLI DENE] - 1- Pl PERI DI NE 15 CARBOXYLATE
To a solution of conpound 654.00 of Exanple 15 (0.15 grans) and gl acial
acetic acid (5 n) was added zinc dust (0.2 granms). After stirring at 25C
for 1 hour, the mxture was filtered through celite and the filtrate
concentrated in vacuo. The residue waf¥iluted with et hyl acetate, 20
washed with saturated agueous sodi um bi carbonate and brine. The organic
|l ayer was separated, dried over magneEXAMRLEflSte and concentrated in
vacuo Lo give conporpAyRARrnR: (MBENIOTRAFAILAE,\HEMhE-OAHORR:6-85
BENZ][ 5. 61CYCU 13H; %&&bhﬁﬁg 427 .";.i‘_ =Y LATE
C} 9(,:1 N ((jj I NhG:PIPEMBLNEDARB\AMHIE* O 5 A portion of the stock solution
o] - pyri C or r e ' -1 di red as
descri bed %én Exarrpl'gé%AéEAﬁ]tﬁoq ﬁﬁ@gﬁ‘gpﬁégg%po oombt)%%\ﬁdg%hpgégﬁt?ve
Exanpl e 4C ( 2.gramsirie Jdryustireethtylforrmdmide (zgsmlf)omassaddgé .1-Woxx_bbemzaan was
Gp 1 di ol or o BRRS S BraReE MGPing 14 14dbps BPO5C RbRenas Laien
‘bi carbonat e an®-848raMa1 0% mTBineralLil wassadded andadter @n addiloaal 2hgnesi um
fSIU| fﬁt e, | filteticersate mmamwa§¢Md ity veger. Fitvaticsprbvidesompouhded by
ash col 4 cLLBBYIMEPY Gthis Bo%, mp = 181.5 - 183.9°C, MH+ 516).

e

EXAMPLE 16
ETHYL 4-[4-HYDROXY-8-CHLORO-5.6-DIHYDRO-11H-
BENZ YCLOHEPTA[1,2-b]PYRIDIN-11-YLIDENE]-1-PIPERIDINE

15 CARBOXYLATE _
To a solution of compound 654.00 of Example 15 (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 ethyl acetate,

20 washed with saturated aqueous sodium bicarbonate and brine. The
organic layer was separated, dried over magnesium sulfate and
concentrated in vacuo to give compound 646.00 (Yield: 0.11 grams, 95%,
MH+ 399).



gel ) using 3% net hanol -di chl oromet hane as eluent to give conpound 15 644. 00
(Yield: 1.6 grans, 54% M+H 466). EXAWVPLE 18 3-PYRIDYL 4-[4-[(1 -

H BENZOTRI AZQOL- 1- YL) OXY] - 8- CHLORO-5. 6- DI HYDRO- 11

H BENZ( 5. 6] CYCLOHEPTA[ 1. 2-b] PYRI DI N- 11- YLI DENE] - 20 1- Pl PERI DI NE
CARBOXYLATE To a solution of conmpound 644.00 of Exanple 17 (1.42 grams) _ in
dry di net hyl formam de (50 nl) was adde®® 1- hydr oxybenzotri azole (3 grans),

and sodi um hydride (0.4g, 60%in mneral .ojl E The solution was stirred at
25C under nitrogen while being irradi 200 watt |anp 25 for 60
hours_. The _re_action_ NPYRID YL DA : -DiHYDBOJs1godi um hydr oxi de,
and filtrationpnayided compauad, 656. 1Ly B ISERES 1 DN 565) -

86 EXAMPLE 193+ T POREAE S . YBRO =

BEENZ( 5. 6] CYCCARBOXYLAFE] PYRI DI N- 11- YLI DENE] - 1- Pl PERI DI NE CARBOXYLATE 5
To a solution of corgound 656. 00 of Exanple 18 (144 grans) and gl acial
acetic acid (50 nL) yas added zinc dust (1.8 gransp). After stirring at 25C
for 1 hour, the m xjAe filtered through cel A r~t\he filtrate
concentrated in vdg Y ycetate, washed
w th saturated aq rbonate and byl ne. ani c | ayer

was separated,' dr - oL sul f at e and Chcuo to
gi ve conpound 648.00 (Yigyd: Q=e=/grans, 46% M+ 448) /E AME 24 15 A
8- CHLORO 6. 11- DI HYDRO 4- Pl PERI_ DI NYL) - 5H

[ PYR DI NE (Product A) and/ 6. IN\L- DI HYDRO 1
1- (4- PI PERI DI NYL) - 5SH-ENZQ 5. 6] - CYCLOHEPTA[ 1. 2- b] RYRI DI/N844r9Q)duct B) C

a. N N

A portion of the stock solution of 3-pyridyichloroformate (62 mL of
- 0.144 M in pyridine) prepared as described in Example 6A and the 4,8-
dichloro product from Preparative Example 4C (2.2 grams) were stirred at
25°C for 6 days. The solution was evaporated to dryness and azeotroped
10  with toluene. The residue was taken up in dichloro-methane 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 3% methanol-dichloromethane as eluent to give compound
15 644.00 (Yield: 1.6 grams, 54%, MH+ 466).

EXAMPLE 1

3-PYRIDYL 4-{4-[(1H-BENZOTRIAZOL -1-YL)OXY]-8-CHLORO-5,6-
DIHYDROQ-11H-BENZOQ[5.6]CYCLOHEPTA[1,2-b]PYRIDIN-11-YLIDENE]-

20 1-PIPERIDINE CARBOXYLATE
To a solution of compound 644.00 of Example 17 (1.42 grams) in
dry dimethylformamide (50 mL) was added 1-hydroxybenzotriazole (3
grams), and sodium hydride (0.4g, 60%:in mineral oil). The solution was
stirred at 25°C under nitrogen while being irradiated with a 200 Watt lamp
25 for 60 hours. The reaction mixture was poured into 1N aqueous sodium
hydroxide, and filtration provided compound 656.00 (Yield: 1.8 grams,
100%, MH+ 565). -



NNN NNN I I' I HHHProduct A Product B 20 To a solution 66.27g
(0.21 nole) of4-(8-chloro-5,6-dihydro-1 1 H

benzo[ 5, 6] cycl ohept a(1, 2-b] pyridin-11-ylidene)-pi peridine (product from
Preparative Exanple 1 Exanple, step G, in THE (1 L) was added lithium

al um num hydri de (24.32g, 0.64 nole) agg the reaction m xture was heated
to reflux overnight. The reaction m xtldre was then cooled to room 25
tenperature and - 3L of diethyl ether :i E%gig éol | owed by dropw se
addition of saturated sodiumsulfate R te gray precipitate formns.
Magnesi um sul fat e PMﬁHDYded HYEDR YS BINHVD%elr‘Il-ﬁnd _
stirred for 30 gu , C

resulting crude€ T x : NE)- 2RI
eluting with 1(@A_B:§Qiéﬂcﬂ_5aturated With ammonia in rrethyl ene chl orlde

The materiak obtai ”er 5%hﬁldﬁ%ﬁ@bﬁ&?e%%b%ﬁ%fé)ﬂﬂ%@gfﬂgrgrﬁﬁiﬁ%dw

chl oro conpound. Earatlon usi ng reverse ase C el uting

with 40% et harﬂi@c' %%*'caa%?%%mlbrv@%eg %am@cﬁﬁ%&mrams wriMter stisring s
(Product A's nmat2596.13r 9thole, thermikwe was filtered thﬂﬁx cdlité and) theiltrateETHYL

£ o & VR 0 pd DR Ak G 1)
8- Chl or o- 6, 11- Washddowith -sgtsrpteabaquidoud Seditkbeicarhuréat® aoddbrirepThe
10 organic layer was separated, dried over magnesium sulfate and
concentrated in vacuo to give compound 648.00 (Yield: 0.6 grams, 46%,
MH+ 448).

EXAMPLE 24 _
16 A. -CHLORO-6,11-DIHYDRO-11-(4-PIPERIDINYL)-5H-
BENZOI[5.6]CYCLOHEPTA[1,2-b]PYRIDINE (Product A) an
11-DIHYDROQ-11-(4-PIPERIDINYL)-5H-BENZ

CYCLOHEPTA[1.2-bIPYRIDINE (Product B)

N N
| |
H H
Product A Product B
20 To a solution 66.27g (0.21mole) of4-(8-chloro-5,6-dihydro-11H-

benzo[5,6]cyclohepta(1,2-b]pyridin-11-ylidene)-piperidine (product from
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

25 temperature and ~ 3L of diethyl ether is added followed by dropwise
addition of saturated sodium sulfate until a white gray precipitate forms.
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

30 eluting with 10% methanol saturated with ammonia in methylene chloride.
The material obtained contained both the desired compound and the des-



10 [1, 2-b] pyridine (product from Exanple 24A) (4.18g, 13mvol) was

di ssolved in toluene (175nL). Ethyl chloroformate(11.6g, 110 nmol, 10.2 nl)
was then added and the reaction m xture was heated to*--120C overni ght.
Al'l volatiles were stripped off and the crude product was purified on
silica gel colum eluting with 50% et hgl acet ate- hexanes to 15 give the
title conpound as a white solid(Mt 38 EXAMPLE 28 By using the
appropriately substituted chloroformate listed in Table 2 in place of

et hyl chl or of oroiare ¢ampow)s. FSeparatiomaomiHRI<C Bsingptevetse phdse 20lwaniara | y

enpl oyi ng the %Wﬁ\g:%ﬂ‘ﬁ%hé’ﬁ%ﬁbl %%}'éh‘d?& théd%sFed%ﬁ;&&gf&béyéfigsh

Table 2 are prep}g n _Nost cases, e pro are g
chr omat ogr aphy W @SQ* L@'@d‘éCFtAimPN% £-96.1%, drieduchBsmpst 18P d-R60
Conmpound M-+ Q450NC) - CH3 560.00 369 O Cl 575.00 411 . C ON NY C6H13
oo 990-80 439 @A Fhith PREleH B0 I DIV ORB siREENZD. | °0° 90 431
E 1.2-bIPYRIDIN-11-YL )-1- IDINE-
CARBOXYLATE
Cl S Cl
\ Y/ \ Y
N
 rEE—_—
(618.00)
N

l!l YOEt

8- Chloro-6 11-dihydro-11-(4-piperidinyl)-5H- benzo[5 6]cyclohepta-
10 [1,2-b]pyridine (product from Example 24A) (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
ovemight. All volatiles were stripped off and the crude product was
purified on silica gel column eluting with 50% ethy! acetate- hexanes to
15  give the title compound as a white solid(MH+ 385).

EXAMPLE 28
By using the appropriately substituted chloroformate listed in Table
- 2in place of ethyl chloroformate in step F of Preparative Example 1, and
20 Dbasically employing the same chemistry described in Example 1F, the
products in Table 2 are prepared. In most cases, the products are purified
by flash chromatography.



Br 580.00 510 O Br Cl 570.00 445 0 89 EXAWVPLE 29 ETHYL

4- [ 3- BROVD 4- HYDROXY- 8- CHLORO- 5. 6- DI HYDRO- 11 H- ‘

BENZQ( 5. 6] CYCLOHEPTA[ 1. 2- b] PYRI DI N- 11- YLI DENE] - 1- Pl PERI DI NE CARBOXYLATE 5
To a solution of conmpound 646.00 from Exanple 16 (0.08 grans) and gl aci al
acetic acid (5 nL.) was added a 2 M brom ne-acetic acid solution (0.2 nL)
at 25C under N2. After 3 days, the solftion was concentrated in vacuo,
then neutralized with 1 N aqueous sodi um hydroxi de and extracted with

di chl oronet hane. The organi ¢ phase was l&__ééhed with brine, dried over
anhydr ous magnesi um sul fate, and concentrated in vacuo to give conpound
660. 00 (0.02 grams, 23% N+ AT77). E30 15 3-PYRDYL

4- [ 3- BROMD 4- HYDROXY- 8- CHLORO- 5. 6,
H BENZQ 5. 6] CYCLOHEPTA[ 1. 2- b] PYR Clp| PERI DI NE CARBOXYLATE
HOHO d Br @ / I 1/ NI N (\W48. NNHBr NN)"" .\ ONG)
O To a soluti pn of conmpound 648. 86 ,g e~ 19 (0.02 grans) 20 ard
glacial aceti¢ acid (1 nL) was added a 2|M brom ne-acetic acid
)N\
0" OR®
Chloroformate _ R60 Compound | MH+
ci 0O
AN
—CHgs 560.00 369
O _
CIYO\* \* , 575.00 411
0]
Cli O _
CeHia —CgHi3 590.00 439
@)
Cl O
CeHyz —CgHyy 585.00 468
6]
Cl O
_Q 565.00 431
O
ci, O
_®'Bf 580.00  |510
(o) _
Br
|  |s570.00  |445
e
6)




solution (0.04 nL) at 25 C under N2. After 10 m nutes, water was added and
an additional 3 drops of the brom ne-acetic acid solution. The resulting
solid was filtered and washed with water several tinmes and dried to give
conmpound 662.00 (0.02 grans, 92% M+ 526). 25 90 EXAWMPLE 31 A

4- (8- CHLORO 3-NI TRO- 5. 6- DI HYDRO- 1 1 H BENZ( 5. 6] -

CYCLOHEPTA[ 1. 2-b] PYRIDIN-1 |- YLI DENE) -1~ Pl PERI DI NE- 1- CARBOXYLI C ACI D ETHYL

ESTER C 02N 1/ Cd NNNN 5 O CCH CH3 Tetrabutyl ammoni um
nitrate(4.98g, 16.3 mmol) was dissolv - or onet hane(20 nL) and
trifluoroacetic anhgdiH 2-HBROXY- BHEH YOREH 1 1Hke

sol Ut on vas_cpherbk Py TSR 1938y FUBINSATOLIERIN. @ ERpINE | on Of

4-(8-chloro-5,5-arnydro-1_1 F Denzof o, - '
cycl ohept a[ 1, ZQ&ﬁﬁéﬁm-yl i dene) - 1- pi peri di ne- 1- carboxyl i ¢ aid et hyl

ester (5.6%, 14.9 W’B‘H%olhﬂoﬁ%‘f RyhfytRingB48. Oﬁiﬁohf’ﬁxﬂh%plélhéc’(ompﬁﬁn& 0C.
The reaction nm xture tlrcgﬁfsat 0oC for

room t enper at u Bd(giafdl? it ml*i‘)e‘”?%égg?gﬁ %i’[ﬁ’@"\ﬁa@cq Fféﬂc'dext ract ed
Wi t h sat ur at edselationf012i ma) ab28® uaGer M) Aftdre3idays;thd Solmignesasim sul f at e

o1 cagel et upenadhitee 7. aR T B8 e IRigEy Sur, R\ aduseelidlim, o3 SEned on
Rermoval of t hehydigxidecandextractedgwilie dicidorometbanendbenerganic pagsgwasd as a

'4' ?gt Gﬂﬁ&fg";%bﬁed Wth‘bﬁr@e Adr%d Q%r %ﬁh& gs n%‘gne%wm sulfate, and
CYCLOHEPTA[ 1. 2°9¢efld %W’l yagye ESESJE'F conpp 95%991(0 Q?AQB@WL?Q%AM b ETHYL

ESTER 02N 1 , 47¢g. 2N 1/ \ {

EXAMPLE 30
15 -PYRIDYL 4-[3-BROMQ-4-HYDROXY-8-CHLORQ-5,6-DIHYDRQ-
11H-BENZ YCLOHEPTA[1,2-b]JPYRIDIN-11-YLIDENE]-1-
PIPERIDINE CARBOXYLATE
HO HO

(662.00)
N HBr

N
N - I N ~ I
A AN AN
O O
To a solution of compound 648.00 from Example 19 (0.02 grams)
20 and glacial acetic acid (1 mL) was added a 2 M bromine-acetic acid
solution (0.04 mL) at 25 °C_under No. After 10 minutes, water was added
and an additional 3 drops of the bromine-acetic acid solution. The

resulting solid was filtered and washed with water several times and dried
to give compound 662.00 (0.02 grams, 92%, MH+ 526).

(648.00)

25



‘NN NNOOGCH 2CH3 O OCH 2CH3 5 The title conpound from Exanpl e 31A
(5.999, 14 mmol) was dissolved in 85% aqueous ethanol. To this solution
was added iron filings (7.01g, 125.57 mmol) and cal cium chloride (0. 69g,
6.29 mmol) and the reaction mxture was refluxed for 16h. The reaction

m xture was filtered through a bed of celite while hot and the celite was
washed with.-hot 10 ethanol (700 niL). Th@ et hanol solution was then

- decol orized with activated charcoal End then filtered through
celite. Ethanol was then rotary eava give the title conmpound in

100% yi el d as an of - m_@w&@mm\m@ MH-BE920[5.6]-
4- (8- CHLORO 3- WA
CYCLOHEPTA[ 1. 2 24 K "gi“i'—’féc%@%fh C ACI D ETHYL

ESTER H2N 1 / CARBOXYLIC ACIDNETNHYO CH3 O OCH 2CH3 The title conpound
from Exanple 31 B (3. 00 .60 nmmol ) was dissolved i ~er obrom ¢ acid
(48% 30 nL). The pems

gl ycol bath). and | Ws—eOided di re was
stirred at -5C fo { gdi umnitrite .
di ssolved in water was==towl y added to t m xture

The reaction m xture was fthen stirred for 45 mnutes and! then quenched
with 40% NaOH to pH - 1@ The aqueous—phasewas then efLtragted with ethyl
acet at e(3xlI OOmL) . Conbilned ¢t hyl acetate fractions pre dfi ed over sodium
sul fate and then conce ed to give the title 5 conpg i
a light brown solid. M & 146-148C, M+ 463. EXAMPLE 327 A conpound of the
formula: CN )\

O OCH 2CH3 ’ 0 OCH2CH3

Tetrabutyl ammonium nitrate(4.98g, 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 cycloheptal1,2-b]pyridin-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.

5



O O 10 was prepared fromthe title conmpound of Preparative Exanple 10 by
reaction with phenyl chloroformate by essentially the sanme procedure as
described in Exanple 4 in 89%yvyield, MH 432. EXAMPLE 33 15 A conpound of
the formula: 1 1 ~ d CNwas reacted essentially as described in Exanple
2D-H to produce the internmediate 1 1 .~ C NH 93 which internedi ate was

reacted with the title conpound of Exagrrlple BA to give by essentiallythe

same procedure as descri _' khe Ch i)l 0),
O 5 NMH+ 404. The s?;rug LORGL-A ﬁ BDIHYEPR qql ENZ

prepared by th&Yf 9'--\.0. 32D 'Lll l_,n,l NE -1 | RUHNE- em stry,

1990, 55, pp. SN D’E'FFW'LE TER W)ng J.K; Chan, T.-M; Geen,
M J.; and Ganguly, nvi r enzyne assays: |nhibition of
farnesyl protein trans ergse ahNd ranyl geranyl prQtej N erase. Both
farnesyl protei OsNangf eT36 oer artyaNjerdnyT™\p i erase
(GEPT) | were parti al \y py, rat brain by anpg
N
—_—
)N\ )N\
O OCH,CHj4 O OCH,CH,

5 The title compound from Example 31A (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 hot
10 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-BENZOI[5.6]-

15 CYCLOHEPTA[1,2-b]PYRIDIN-11-YLIDENE)-1-PIPERIDINE-1-
CARBOXYLIC ACID ETHYL ESTER

A ' A

0~ "OCH,CH; 07 "OCH,CH,

The title compound from Example 31B (3.00g, 7.60 mmol) was dissolved
in hydrobromic acid (48%, 30 mL). The reaction mixture was cooled to
20 -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) was slowly added to the



15 sul fate fractionation followed by Q Sepharose (Pharmacia, Inc.) anion
exchange chronmat ography essentially as described by Yokoyana et al

(Yokoyama, K., et al., (1991), A protein geranyl geranyltransferase from
bovine brain: Inplications for protein prenylation specificity, Proc.
Natl.. Acad. Sci USA D. 5302-5306, the disclosure of which is 20

i ncorporated herein by reference thereétd). Human farnesyl protein

transferase was also expressed in E coli, using cDNA clones encoding both
the a and R sub@a¢tion mpdererelhe deaciinsomimuie wasithen stired fers4b minbteissanati

(Orer, C. et althen qh8AsHed WAr4P%L NAGROPH 10! eaTRY ?s EH&?@ wésafh%g-.sy'
Y

rotein transferase: C qni ., , EXpressi arnesyl, di ate 25 bl ndi ng,
gnd f unct i onal Q’fﬁ’ﬁme@g)‘f‘"% &ﬂyg/%‘ﬁ?teggé%mho&@ﬂp'w%g %&@E?é,e ractions -

Bi ochemi stry 3eéséaificdlo®r. sodiumrsulfatenany thert coacenttatad 16 gjivas thetitle

fascr | bed " anoserRAHnRThieRDe SRl e’ RE0E Gichel SR PR 211 aPaL R M a0

di scl osed herein inhibited both human and rat enzynme with simlar

potencies. Two forns of 30 val 12- Ha- R%mpq_g%v\ere prepared as substrates

for these enzynmes, 94 differing in t y term nal sequence. One
formtermnated in AGYPEPHRd PhIhelormall@ii ne- serine (Ras-CVLS) the other in
cystein-valine- |eucine-leucine (Ras-CVLL QS-CVLS is a substrate for the
farnesyl protein transferase whileji‘ CIrate for

geranyl geranyl 5 protein transferas{ I. codi ng these proteins
were constructed so that the protel\gs ¢O™Mg 1 no-term nal extension
of 6 histidine residues. Both protein®d werg expressed in Escherichia Cori
and purified using netal chelate affinity romat ogr aphy. The
radi ol abel |l ed isoprenyl pyrophosphate s , [3H] farnesyl
pyrophosphate and 10 [ 3H] ger anyl geranyl gyropHosphate, were purchased from
DuPont/ New Engl and Nucl ear. Several neth Pesuring farnesyl protein
transferase activity have been described (Reisp Al 1990, Cell 62: 81
Schaber et al 1990, J. Biol. Chem 265: AWanpe et at 1990, PNAS JL7:
7541; and 15 Barbacid & Manne 1993, U. S 0. 5,185, 248). The
activity Wﬁf '

was prepared from the title compound of Preparative Example 10 by
reaction with phenylchloroformate by essentially the same procedure as
described in Example 4 in 89% vyield, MH+ 432,

EXAMPLE
15 A compound of the formula:

(N \ Ci

was reacted essentially as described in Example 2D-H to produce the
intermediate




assayed by neasuring the transfer of [3H fanesyl from [3H]farnesyl
pyrophosphate to Ras-CVLS using conditions simlar to those described by
Reiss et al. 1990 (Cell 62: 81) The reaction mxture contained 40 ni
Hepes, pH 7.5; 20 nM magnesium chloride; 5 mMdithiothreitol; 0.25 pM 20
[3H] farnesyl pyrophosphate; 10 pl Q Sepjarose-purified farnesyl protein
transferase; the indicated concentration of tricyclic conpound or

di et hyl sul f oxi 9 '
Ras-CVLS in a t\@ilﬁatlg W@ﬁhe&%&% ngd%‘riEfég%u(g@ﬂ}%goH rs&{f“.'pl f%gga(ﬁgg\%?(t)%eed
for 30 ni nut es SYe, ryoRsIantigly Hhesamgnprocaduresas gpseribad in Bxample 6B, tife 4%
sodi um dodecy!l compaiired (SDS) fol lowed by 0.5 m of cold 30% trichloracetic
acid (TCA). Sanples were allowed to Slt on ice for 45 mnutes and.
precipitated Ras protein was then GF/Cfilter paper mats
using a Brandel cell harvester. weShed once with 6% TCA,
2% SDS and radi oactivity was neasyred : 1204 30 Betapl ate BS
liquid scintillation counter. Per&8n)yZi nhygbi A~ was cal culated relative
to the DVSO vehicle control. The geranyl gér anyl protein transferase | assay
was essentially identical to the farnes prot ei n transferase assay
descri bed above, with two exceptions:
repl aced farnesyl 35 pyrophosphate as ‘
the protein acceptor. This is simlar tdNthgzasspgy reported by Casey et

' (Casey, P.J. et al., (1991), Enzyma I C di fljcation of proteins with a
geranyl ger anyl 95 i soprenoi d, Proc. ci, USA $$: 8631-8635,
the disclosure of which is |ncorporat@d h& ei n by ref erence theret o). 2.

Cel | - Based + n f
val 12- H:\ Rafsé?/)ﬁ Iﬁgﬁg’%rﬁé‘&tawgé@heﬁs% qo‘WH &émgﬁyﬁa%@ ?ar nesyl prote| n
transferase i nRIRAEADY eRH'§CB$%Q€§%'?tPRSj ianbhe Hodinad of Erganiccheghistar h

i nduced by t ransgor ssngp Fe84 1-8850 By IPiRihgki, ey Wistld, 9. Ke 1Chdn, an e @rednby

el ectroporatio | asmi d pSV- SPORT (G bcol BRL) cont ai ni ng a cDNA
I nsert encodi n§4 Ia[nH (IFa%‘g C@EQS or Ras-CVLL, |eading to transient

over expression of a

10 ASSAYS
1. In vitro enzyme assays: Inhibition of farnesyl protein

transferase and geranylgeranyl protein transferase.
Both farnesyl protein transferase (FPT) and geranylgeranyl protein
transferase (GGPT) I were partially purified from rat brain by ammonium
15  sulfate fractionation followed by Q-Sepharose (Pharmacia, Inc.) anion
exchange chromatography essentially as described by Yokoyama et al
(Yokoyama, K, et al., (1991), A protein geranylgeranyitransferase from
bovine brain: Implications for protein prenylation specificity, Proc. Natl.
Acad. Sci USA 88: 5302-5306, the disclosure of which is
20 incorporated herein by reference thereto). Human farnesyl protein
transferase was also expressed in E. coli, using cDNA clones encoding
both the a and B subunits. The methods used were similar to those
published (Omer, C. et al., (1993), Characterization of recombinant human
. tarnesyl protein transferase: Cloning, expression, farnesyl diphosphate
25 binding, and functional homology with yeast prenyl-protein transferases,
Biochemistry 32:5167-5176). Human farnesy! protein transferase was
partially-purified from the soluble protein fraction of E. coli as described
above. the tricyclic farmesyl protein transferase inhibitors disclosed herein
inhibited both human and rat enzyme with similar potencies. Two forms of
30 val'2-Ha-Ras protein were prepared as substrates for these enzymes,



10 Ras substrate for either farnesyl protein transferase or geranyl geranyl
protein transferase |, respectively (see above). Follow.ng el ectroporation,
cells were plated into 6-wel | tissue culture dishes contai ni ng 1.5 m of
Dul becco' s-nodi fied Eagle's nedia (G BCO Inc.) supplenented with 10%
fetal calf serumand the appropriate 15 fanmesyl protein transferase
inhibitors. After 24 hours, nedia was9%nmoved and fresh nedia containing
the appropriate drugs was re-added. 48 hours.after el ectroporation cells
wer e exam ned- dﬁ@mgtmdhemoarbmqmﬂninal sequence.dOnerfdendermoisiated irowt h

| nduced by {1 QBSLRINE. 0 SRR EIREETVIY HANPEPTTEGARafifeoTe o e

rounded and 20. rac | vergr niscent of the

t r ansf or med _piﬂ!’r%!%rlﬁé‘c"@ Ras-Gid.)¢ Ras- Nbﬁdgraamfétﬁé@h fefesylwi th 1
nm of cold phmbaiﬁahsréfﬁeedhﬁélna@,ec(/l?ﬁ% aaélﬁbs'i:%'f@Y&Obérbﬁ?la v ngl i sh by
I ni

' ith b I
o2 00 bt ol BEbs AT THhe e el ot Py e
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Cells were S | |
centrifugati )c/)nﬂgm%-@oggm éa{h ﬁ%téﬂg V@F eﬁ%?géée% mw&w an{i at ed
by addition of PuEtied ¢sing mleiaimwaiacaéﬁmty ahrom@tﬁgrarpém sEhe \mmIabeiled V-1 of
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sarcone Vi S gene
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pyrophosphate to Ras-CVLS using conditions similar to those described
by Reiss et al. 1990 (Cell 62: 81) The reaction mixture contained 40 mM
Hepes, pH 7.5; 20 mM magnesium chloride; 5 mM dithiothreitol; 0.25 uM

20 [BH]farnesyl pyrophosphate; 10 pl Q-Sepharose-purified farnesyl protein
transferase; the indicated concentration of tricyclic compound or
dimethylsulfoxide (DMSO) vehicle control (5% DMSO final); and 5 uM
Ras-CVLS in a total volume of 100 pl. The reaction was aliowed to
proceed for 30 minutes at room temperature and then stopped with 0.5 ml

25 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
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

30 Betaplate BS liquid scintillation counter. Percent inhibition was calculated
relative to the DMSO vehicle control.

The geranylgeranyl protein transterase I assay was essentially
identical to the farnesyl protein transferase assay described above, with
two exceptions: [3H]geranylgeranylpyrophosphate replaced farnesyl

35 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.,
et al., (1991), Enzymatic modification of proteins with a geranylgeranyl




roomtenperature with a 1: 5000 dilution of secondary antibody, rabbit anti-
rat 1gG conjugated to horseradi sh peroxidase, in PBS containing 1%fetal 5
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 described by the manufacturer (Bio-Rad). 3. Cell Mt Assay: Normal human
HEPM fi brobl asts were planted in 3.5 cmdishes at a 10 density of 5 x 104

cells/dish in 2 m garo nedj nd i ncub r 3-.5d chi eve

conf | uence. Nehﬁwaﬁwaeb??'ahé&w'f GAde 28k gﬁé& éﬁd@ﬁg-%ﬁ% or tunor

cell's, T24- BAGdisclosunme of adveh iscimcorpuratedciedrein byxeﬁeeersdermeletoact i vgt ed

H ras gene, were pl anted } | yer at a density
of 2 xgloscel I's/dish”in %ﬁ%%ﬁﬁﬁdﬁﬁf&%%egﬁ%@d to attach

over ni ght. ConiallfdHa-fascEl LSoarshyal'AtiaRassGVikdn COSanedkey ki ¢ls: of
serial dilugioEsfeef of RIRSIY PréteiPFhhifetasd HRibHoPs'bA ae +de@s§qmg1aﬁ& bAR'
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i ndi cative of anddeshangdia epraining the approprigipdrugs was re-added.

48 hours after electroporation cells were examined under the
microscope to monitor disordered cell growth induced by transforming
Ras. Cells expressing transforming Ras become more rounded and
20 refractile and overgrow the monolayer, reminiscent of the transformed
phenotype. Cells were then photographed, washed twice with 1 ml of cold
phosphate-buffered saline (PBS) and removed from the dish by scraping
with a rubber policeman into 1 ml of a buffer containing 25 mM Tris, pH
8.0; 1 mM ethylenediamine tetraacetic acid; 1 mM phenylmethylsutfonyl
25 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.
Cellular protein was precipitated by addition of ice-cold
trichloroacetic acid and redissolved in 100 ul of SDS-electrophoresis
30 sample buffer. Samples (5-10 ul) were loaded onto 14% polyacrylamide
minigels (Novex, Inc.) and electrophdresed until the tracking dye neared
the bottom of the gel. Proteins resolved on the gels were electroblotted
onto nitrocellulose membranes for immunodetection.
Membranes were blocked by incubation overnight at 4°C in PBS
35 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
Harvey murine sarcome virus and of the cellular ras gene family, J. Virol.



FPT 1 NHI BI TI ON COVPOUND FPT I C50 (M COS 1C50 (M 500.00 0.01-10 10-100

515.00 10-100 ---- 520.00 10-100 ---- 525.00 10-100 ---- 530.00 0:01-10
10-100 540.00 0.01-10 ---- 545.00 0.01-10 ---- 550.00 0.01-10 10-100
555.00 10-100 ---- 560.00 10-100 ---- 565.00 0.01-10 0.01-10 570.00
0.01-10 ---- 575.00 0.01-10 0.01-10 80.00 0.01-10 10-100 ---- 585.00 >100
590. 00 10-100 ---- 595.00 0.01-10 0.07P°l0 596.00 10-100 ---- 600. 00

610. 00 0. 01- 103 A1 We BS eonanlel 3 iedbcalpiHEn 5 Sag ot <t Bhar o,
0. 01- 10 10- 100tensratoe0. Aftermpashing, membyenad weoe incubatasromehourad - - - -
room temperature with a 1:5000 dilution of secondary antibody, rabbit anti-
rat IgG conjugated to horseradish peroxidase, in PBS containing 1% fetal
5 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 described by the manufacturer (Bio-Rad).
3.  Cell Mat Assay: | |
Normal human HEPM fibroblasts were planted in 3.5 cm dishes at a
10  density of 5 x 104 cells/dish in 2 mi 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
monolayer at a density of 2 x 103cells/dish in 2 ml growth medium, and
15 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
additional 14 d to allow colony formation. Assays were terminated by
rinsing monolayers twice with phosphate-buffered saline (PBS), fixing the
20 monolayers with a 1% glutaraldehyde solution in PBS, then visualizing
tumor cells by staining with X-Gal (Price, J., et al., Lineage analysis in the
vertebrate nervous system by retrovirus-mediated gene transfer, Proc.
Natl. Acad. Sci.84, 156-160(1987)). In the colony inhibition assay,
compounds were evaluated on the basis of two ICsg values: the
25 concentration of drug required to prevent the increase in tumor cell
number by 50% (tICso) and the concentration of drug required to reduce
the density of cells comprising the cell mat by 50% (mICsg). 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
30 number of colonies under the microscope. The therapeutic index of the
compound was quantitatively expressed as the ratio of mICs0/tiCs0, with
values greater than one indicative of tumor target specificity.



642.00 0.01-10 ---- 644.00 0.01-10 ---- 646.00 10-100 --- 98 TABLE 3 -
“conti nued COMPOUND FPT 1 C50 (M COS 1C50 (M 648.00 0.01-10 ---- 654.00
10-100 ---- 656.00 0.01-10 ---- 658.00 10-100 ---- 660.00 10-100 ---- 662, M
0.01-10 ---- 664.00 0.01-10 ---- 666.00 10-100 ---- 668.00 10-100 ----
670.00 10-100 ---- 672.00 0.01-10 x-- 674.00 10-100 ---- 676.00 0.01-10
---- 678.00 10-100 Exanple 32 0.01-10 27- Exanple 33 0.01-10 ---- Conpound
525.00 and 678.00 are: (525.00) CN CH2CH3 §678. 00) NCF3 NOd NCHs O
OC2H 5 5 The GEPT 1C50 (pM for compo .00 was >50. 99 TABLE 4

I NHI BI TION OF TUMOR CELL GROMH - M¥YPABPASITIGINPOUND | NHI Bl TI ON OF

| NHI BI TI ON OF .

| COMPOUND FPT ICs0 (UM) COS ICsq (Lé'MZ
500.00 0.01-10 10-100
515.00 10-100
520.00 10-100
525.00 10-100
530.00 0.01-10 10-100
540.00 0.01-10
545.00 0.01-10
550.00 0.01-10 10-100
555.00 10-100 -
560.00 10-100 .
565.00 0.01-10 0.01-10
570.00 0.01-10
575.00 0.01-10 0.01-10
580.00 0.01-10 10-100
585.00 >100
590.00 - 10-100
595.00 0.01-10 0.01-10
596.00 10-100
600.00 0.01-10 0.01-10
602.00 10-100
604.00 10-100 -
- 608.00 0.01-10 0.0i-10
610.00 | 0.01-10 0.01-10
612.00 0.01-10 0.01-10
614.00 10-100
618.00 0.01-10 10-100
620.00 0.01-10
622.00 10-100
636.00 0.01-10
642.00 0.01-10
644.00 '0.01-10
646.00 10-100




TUMOR CELL GROMH NORMAL CELL GROMH (1 C50 M (1C50 M 500.00 25 25 515.00
75 >100 530.00 12.5 100 550.00 18 >50 25 >50 575.00 37 >50 595.00 18 °
>50 600.00 12.5 50 608.00 37 >50 612.00 50 >50 614.00 50 >50 618.00
>50 >50 642.00 50 >50 5 RESULTS 1. Enzynol ogy: The data denonstrate that
t he conpounds of the invention are inhibitors of Ras-CVLS farnesyl ation by
partially purified rat and human brai A8farnesyl protein transferase (FPT).
The data al so show that there are 10 conpounds, of the invention which can
be considered as potent (1C50 <10 MBLRIS weonliniledi Ras- CVLS farnesyl ati on
by partially purified rat brain famesyl protein transferase (FPT)--see

Tabl e 3. The {ata STrqre UlE 0 T ENCT O ar
poor er i nhi bi tM%&M v “Jésﬁuﬂgn“ ( 15
using Ras-CVLL as isgpggepi d acqeptor. gkpgigd conppunds werg_inactivej or
weakl y active[asgeran eranyttransterase i brfors—at—26—ggrnt—Fpr
exanpl e, compund 5065 é@ nhibiffs GGPT1P%d@@ 50 pMand is at-least 31} fold
sel ective for |FPT i ng58igg on. Fqr anot bem emarrpl e, Corrpound,_530 00 ip
i nacti ve agai FSt—GSPT_at _#S—ghtgmd—Ts—at_teast—tS=fotd—setrective for—PT 20
i nhi bition. This sel 68800ty islinportd®100r the {herapeutit potentihl of
the compound$ used gpoigee et hgds of tyfy.gopnventi pn, and ihgreases the

662:00 0.01-10 i

664.00 0.01-10 : S

666.00 10-100 —

668.00 10-100 -=--

670.00 10-100 o

672.00 0.01-10 P

674.00 10-100 —

676.00 0.01-10 ———

678.00 10-100 s

Example 32 0.01-10
Example 33 0.01-10 -eee

Compound 525.00 and 678.00 are:

W (525.00)

PPNy
o/\/ k 0° “OC,H;

5 | The GGPT ICs¢ (M) for compound 618.00 was >50.




100 potenti al

that the conpounds wil|
properties agai nst Ras-transforned cells.

have sel ective growth inhibitory

Mat Assays | munobl ot anal ysis of the Ras protein expressed in

Ras-transfected COS 5 cells indicated that the farnesyl
I nhibitors of this invention
accunmul ati on of unprocessed Ras

2. Cell-Based: COS Cell and Cell
transferase
I nhi bit 4?5;15 CVLS processing, causing
(Tabl®e For exanpl e, conpounds 500. 00

and 530. 00.inhibit Ras-CVLS processing WI th 1050 values in the range of

10-100 M These results
transferase in intact
cellular transformation by activate

phot ogr aphi c

xam natiaon nf
> -Ret-0h

show t hat the

the BRas.

Ras oncogenes

ds inhibit farnesyl

REHIBSTION UMDRTEL (L GEOWTS ERMATRASEAYY! ock

protein

croscoprc and
transfected COS cells follow ng

treatment with cOGMPROUNIZO0]00 i nNHIBITEON ORat tHey a|IN<HIBl'IOQKB©FIOhendt ypic
changes i nducgd by expressi S
oncogeni cRas- VLS overgrew { hleypmqaééfom f gﬁ%@@eﬁéﬁ%%%%el | s.
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di spl ayed 20{cyto I ac{ivity ag T the nofjmal cell orayer at
hi gher concenthati %gé‘op C501lof 100 Al%/nzn Sahe. an nllnrlc i nc?&é Ln_thic assay
had little (5315.00556100. 00, | 614. 00, 618 00 and 642. 00) or %80(500. 00) o
sel ective antijproliferativelactivity égalnst Rasﬁtransforneggcells verfsus
normal cells. PR2S—A—Vvivo—Art—Furer—Seidi-es—urgr—ees 5 1056 X
106 of M27 [nguse $éH0O | ungg carci noBié], A431 [Hunan epldnﬁaal carC|nona]
or SW520 [ hunmgn co denpcar ci nonmay gl ynph node netasta5| 1) are
i nnocul at ed 3( auu§%$2920us intG'{hééflaﬂk ef 6—neek u.iéath”“‘" qu/ nu
femal e mice. For 60Q.00-f -1 [ mouse filBDbl ast transformed &oth c-fos
oncogene] tu 608.00 37 >50
612.00 50 >50
614.00 50 >50
618.00 >50 >50
642.00 50 >50
5 BESULTS
1. Enzymology: o
The data demonstrate that the compounds of the invention are
inhibitors of Ras-CVLS farnesylation by partially purified rat and human
brain farnesyl protein transferase (FPT). The data also show that there are
10 compounds of the invention which can be considered as potent (ICsg <10
uM) inhibitors of Ras-CVLS farnesylation by partially purified rat brain
farnesyl protein transferase (FPT)--see Table 3. '
The data also demonstrate that compounds of the invention are
poorer inhibitors of geranylgeranyl protein transferase (GGPT) assayed
15 using Ras-CVLL as isoprenoid acceptor. Tested compounds were inactive
or weakly active as geranylgeranyl transferase inhibitors at 20 ug/ml. For
example, compound 500.00 inhibits GGPT 7% at 50 uM and is at least 31-
fold selective for FPT inhibition. For another example, Compound 530.00
is inactive against GGPT at 49 uM and is at least 13-fold selective for FPT
20 inhibition. This selectivity is important for the therapeutic potential of the

compounds used in the methods of this invention, and increases the



nmodel , 2 nmmB tunor fragnents are transpl anted subcutaneously into the

flank of 5-6 week-old athymc nu/nu female m ce. Tunor bearing animals are
sel ected and randonm zed when the tunors are established. Animals 35 are
treated with vehicle (beta cyclodextran for i.p. or corn oil for p.o.) only
or conpounds in vehicle twice a day (BID) for 5 (1-5) or 7 (1-7) days per
week for 2 (x2) or 4 (x4) weeks. The pé? ent inhibition of tunor gromh 101

rasul 15 arg 1 oparria” flifiy BRI EE, DetB e IRAMEISALS,, [ o°

s. c. Tunor Rout Prsstiesiapaing Rasitransfermedcebs0. 00 M27 po, BID, 1-7, x4 49

A431 po, BID, 1-5, »4 20GR|- . ak XhaPAsays -1 ip, BLD, 1-5,
fosulis for T ﬁkﬁgt’swgbﬁiﬁ@na%Vsi%?hhﬂe;%@%ar@eﬁﬁé@re%; TG T o S
line, at a 8loseeld inl:!ili).até@’lﬂaatftENéofajrtn%tsklli‘l@la:hﬁ_e:ﬁtisepiﬂhib]i@fsmf7 thig indehion WE;SnDtGLe
V27 cel | 1 ne. Mivoit FRS:GYES T8t faplsMb BetubllialBRiotiner8diad Pos' (1)
times per vveek(Tableﬁ_)wd-'ekgxamm_e, mpaged@/&t)mwrarimﬁsmaqiohibiN\Bas-;II?VL$or
FheE] nvant | on RS EPAAICRRSINATY GE SRR TprRRipdE Mndensiec, oY
solid or Iiqui 8howdhatthesrompewnsis iahititfarnesy prteinsapeiecase ipintad cells |
FaoPr S htp Bt st sonta b arcesaym b b o e
noredient SuFESHTISoBaNeE MipfRePERAnT RSRTRNe fxalinah o Biss i um 20
carbonat e, magtrassiected EQ R cells falowing trgatmehbwitbh compalride530.00dndizated
cachets and cagyhfgy Gid BSckSEPhdrofBld chatfRRARALEEI By Bhpr8ibn lopr or al
oncogenic Ras. Cells expressing_oncogénicRas-CVLS overgrew the
15 monolayer and formed dense foci of cells. This response to oncogenic
Ras-CVLS was inhibited by compound §30.00 in the 10-100 uM range.
Compounds of this invention also inhibited the growth of Ras-
transformed tumor cells in the Mat assay. For example, compound §30.00
inhibited with an ICsg value of 12.5 uM. This compound only displayed
20 cytotoxic activity against the normal cell monolayer at higher '
concentrations (ICsq of 100 uM). Some compounds tested in this assay
had little (515.00, 612.00, 614.00, 618.00 and 642.00) or no (500.00)
selective antiproliferative activity against Ras-transformed cells versus
_ normal cells.
25
In Vivo Anti-Tumor Studies:
Tumor cells (5 x 105 to 8 x 106 of M27 [mouse Lewis lung
carcinoma]), A431 [human epidermal carcinoma] or SW620 [human colon
adenocarcinoma (lymph node metastasis)]) are innoculated
30 subcutaneously into the flank of 5-6 week old athymic nu/nu female mice.
For the C-f-1 [mouse fibroblast transformed with c-fos oncogene] tumor
model, 2 mm3 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. Animais
35 are treated with vehicle (beta cyclodextran for i.p. or corn oil for p.o.) only
or compounds in vehicle twice a day (BID) for 5 (1-5) or 7 (1-7) days per
week for 2 (x2) or 4 (x4) weeks. The percent inhibition of tumor growth



adm ni stration. For preparing suppositories, a low nelting wax such as a

. mxture of fatty acid glycerides or cocoa butter is first nelted, and.the
active 25 ingredient is dispersed honogeneously therein as by stirring. The
nol ten honbgeneous m xture is then poured into convenient sized nolds,
allowed to cool and thereby solidify. Eéguid form preparations include

sol uti ons, suspensions and enul sions. an exanpl e may be nentioned water

or wat er - propy 0 '

Liquid form pr}eegéﬁv T Cone 'ér'(réoéoﬁ%(')él%}e {3%‘&&’9‘ q@@f@?ﬁ&? éa@Hf Eg{sgal -h%

adnmi ni strati onresuaswelremré@@rrairablesS suitabl e for inhalation may include
solutions and solids in powder form which my be in conbination wwth a 5
_ pharmaceutically acceptable carrier, such as an inert conpressed gas. Al so
i ncluded are solid form preparations W ABLES intended to be converted,
shortly befsore use, to |iquid fojRVprepali-TuntsrRéQltsei t her oral or
parenteral adm nistration. Such I i qui d for e | ncI ude sol ut i ons, suspensions
and emul si ons ahl e
transdernmal |y

| oti ons, aer ofOl T Or. ENLUr ST oS ang cam pe T nergaed 1 m a Lransaer i
patch of the tional 1A% pe art

this purpose|l 15 PrefAggfbly th wrmguncs iygt adm nijstered @amBly.
Preferably, the p T1 on 'S T unit aosa%e éor | such
form the pr eparat W) subdi vi I A' 1r¥4T dosed caontai 3\ appr n ri ate

guantities of]the act@uel conpon b, BID,01-5, @ ef f ectli ve anoum, et o achileve

t he desired ppiTpose. The qua T T T, Ve comgound i n uni t_dos¢ .of
preparation npy—he \/élL* td or Q?fézl ﬂair%‘tahnm 0.1 ngto $000 g 4or e

preferably frpm ab@gWw-4200. to ) BID, 1a8;6@r di ng t]o t he pam73 cul ar
application. Additional results for the compound of Formula 530.00 are: (a) in
the SW620 cell line, at a dose of 100 MPK, for a schedule of po, 10/wk, x4
(10 times per week for 4 weeks), the average % tumor inhibition was 57,
10 and (b) in the M27 cell line, at a dose of 100 MPK, for a schedule of po,
14/wk, x4 (14 times per week for 4 weeks), the average % tumor inhibition
was 37.

For preparing pharmaceutical compositions from the compounds
15  described by this invention, inert, pharmaceutically acceptable carriers can
be either solid or liquid. Solid form preparations include powders, tablets,
dispersible granules, capsules, cachets and suppositories. The powders
and tablets may be comprised of from about 5 to about 70 percent active
ingredient. Suitable solid carriers are known in the art, e.g. magnesium
20 carbonate, magnesium stearate, talc, sugar, lactose. Tablets, powders,
~cachets and capsules can be used as solid dosage forms suitable for oral
administration.
For preparing suppositories, a low melting wax such as a mixture of
fatty acid glycerides or cocoa butter is first melted, and the active
25 ingredient is dispersed homogeneously therein as by stirring. The molten
homogeneous mixture is then poured into convenient sized 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
30 glycol solutions for parenteral injection.



The actual dosage enployed may be vari ed dependi ng upon the requirenents
of the patient and the severity of the condition being treated. 25

Determ nation of the proper dosage for a particular situation is within the
skill of the art. Generally, treatnent is initiated with smaller dosages
which are |less than the optimum dose of the conpound. Thereafter, the
dosage is increased by snall i ncr ement £0 %ntll t he optlnun1effect under the

circunstances i s reache ¥ For conveni ence, total dajly dosa ai be 30
di vi ded and adni ni s Q”é% QR Bb@&%f%%"%imwn@‘s?nféc'a% splutipa’: PPRINtranaSah rount
and frequency atindnistratisnr ati on of the conmpounds of the invention and the

Phe udgent -of ¢ ne Sro drapation auiaBle inatiie R RCRALEFBERST .7
go_ndi tit(r)ga?ng gnd@obdsumpowder&fm aghickImabe decombinatisin @8htehe syrr;s)t (r)gfi o
01? | 1? ?om 10 ﬁg P @a?zr%gé&ﬁic/a clg%eprie¥ er a%?ﬁéig&dhe%gﬁ gt cgﬂ{fl' les go%t o four
di vi ded doses to bl 8@91’1& dparevialid Ha pr@@ﬁ@é@naéﬂﬂa% arﬁ@r\m@BQPg tarhen

admi ni st ered chmértémlsﬁodqsmré aB8eto liflid fdme f@drmmf@r@h@@mlm of

ohar mceut ol dosige L TelISE, SIS ARG ol brer Lo e
be limted by shspensioms and g@molsiansd. 5 Phar naceuti cal Dosage Form Exam
CAVPLE £ T ot Wi G AnTHR) Y dahelaaterdgh! 1S comound,
paste in Purifiraasqeimallys Thevtransdermat conmmlt@nédzamtgkadhe 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.

15 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.

20 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.

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

30 divided and administered in portions during the day if desired.

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

35 the symptoms being treated. A typical recommended dosage regimen is
oral administration of from 10 mg to 2000 mg/day preferably 10 to 1000
mg/day, in two to four divided doses to block tumor growth. The |
compounds are non-toxic when administered within this dosage range.



5. Magnesium Stearate 3 7 Total 300 700 Method of Manufacture Mx Item
Nos. 1 and 2 in a suitable mxer for 10-15-mnutes. 10 Granul ate the

m xture with IltemNo. 3. MII the danp granul es through a coarse screen
(e.g., 1/4", 0.63 cm) if necessary. Dry the danp granules. Screen the
dried granul es if necessary and m X vmthld3tem No. 4 and m x for 10-15
mnutes. Add Item No. 5 and mx for 1-3 mnutes. Conpress the mxture to
appropri ate size an h on a suitable tabl et machine XAMPL

Capsul es . Ingr e&hmﬁt’ WG A8 @Rl 65&&@?‘@"‘"@09%%'@368 BlfAE W I%U%‘ 500
2. Lactose USPcd:ﬁxﬁlriLQ&onﬁnmﬁdrdsf the dnvdntiono dthésectse 40th&invéntiddinitsi um

and 3 in a su PuafidediRALCARgpSian HEbaeEistia BHE AR Ry ® SRR 1o

1-3 minutes. Fptavidéd nmixture into suitable two- piece hard gelatin

capsul es onga suitable encapsulating machine. 5 Wile the present invention
has been described in conj unctlon vmth the specific enbodinents set forth
above, many alternatives, npBRIMAGRULS akDogage FOrmEXamPleser eof will be
apparent to those of ord| nary skill AMpLgrA. Al'l such alternatives,

nodi fications and variations are inten 10 W|th|n the spirit and
scope of the present, | QT —Fhe—use—h N t he

manuf act ure of{ &lophat mg/tablet
1. Active compound 100 500
2. Lactose USP _ 122 113

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

4. Corn Starch, Food Grade 45 40
5. . Magnesium Stearate _3 _7
Total 300 700

Method of Manufacture
Mix Item Nos. 1 and 2 in a suitable mixer for 10—15 minutes.

10  Granulate the mixture with Item No. 3. Mill the damp granules through a
coarse screen (e.g., 1/4*, 0.63 cm) if necessary. Dry the damp granules.
Screen the dried granules if necessary and mix with Iitem No. 4 and mix for
10—-15 minutes. Add Item No. 5 and mix for 1-3 minutes. Compress the
mixture to appropriate size and weigh on a suitable tablet machine.

15 _
EXAMPLE B
Capsules
No. Ingredient mg/capsule | mgicapsule
1. Active compound 100 500
2. Lactose USP 106 123
3. Corn Starch, Food Grade 40 70
4, Magnesium Stearate NF _7 _17
Total. 253 - 700




conposition for inhibiting farnesyl protein transferase of a conpound of
Formula 1.0: 5 ABRL ,--- R3 \d\/ 2/ I , ~~1 1l R4 Rb a Rl6 X-R 18
R5 e"" Rz (1.0) Rs~I=1VR8 N Z R or a pharnaceutically acceptable salt
or solvate thereof, wherein: one of a, b, ¢ and d represents N or NR9
wherein RO is 0-, -CH3 or -(CH2)nCO2H wherein nis 1 to 3, and the
remaining a, b, ¢ and d groups 10 repPesent CR1 or CR2; each Rl and each
R2 is independBEtlé sﬂ Ect ?d fromH halo, -CF3, -OR10, -COR10, -SR10,
-N(R10) 2, - NO2% 2 10, -OCO2R11, benzotriazol-1-yloxy, CN,
al It<)yn_yl : a:jkenyl or Mixk kg Nesi t, 2kkyi3 iora Shié&slelblermadpr optisomiridtgsbei ng
substituted w A t
di fferent and Ié‘gg Fél"ﬁ&‘eopg%gqﬁﬁ'” gﬂ"g'é‘&#‘t]s t@%& %r?hrﬁo s@@??@%’ents of
Rl and R2, or pxecarharmgetlmtgecamulesm a@pneb@mn@amiajmrmctammnsatur at ed
C5-C7 fusedyring to the benzene ring (Ring I'll); R5, R6, R7 and R8 each
i ndependently represents H -CF3, alkyl or 20 ar yl, said al kyl or aryl
optional |y being su%’l"iettb?efd'eﬁﬁrt‘h'ny on hagbeen e?@(ﬁf@)'? canjgsetio 0,

- OCOR10, OOOZbeJspedW&h@odﬁ?@l&BJéét%m@la@ov@fmBﬁ dtemdtve’ thddifiegionge

taken in conbi pation as def.i ned bel to r present erei n
B e i
or aryl; All such alternatives, modifications and variations are intended to fall

10  within the spirit and scope of the present invention.



25 R10 represents H, alkyl, aryl, or aralkyl; R11l represents alkyl or
aryl; 106 R16 and R18 represent H and F respectively, or F and H
respectively, when the bond to X is a single bond and X is carbon; or R16
and R18 each represent H when the bond to X is a single bond; X represents
N or C, which C may contain an optional double bond 5 (represented by the
dotted line) to carbon atom 11; the déPPed |ine between carbon atons 5 and

6 represents an 2;}“ OSE 2&4 l.e bond, such that when a double bond is
present, A and -represent -R10, halo -OR11., -OCO2R11 or
-0C(O R10, and when no double bond is present between carbon atons 5 and
6, A and B 10 each ihdeperithentdse rigprigsemtantdZactu@Rl of) 2; pHaamddealtdcal

di hal o, alkyl and FomRAsSdtIn L gipd idtiQRIGrigsydd PXoReEGN =0, aryl and
H, =NOR10 or -O(G—leﬁétflsée%f&éiﬁwapq%“@u &f Forpulgpi&sents 0 and R
represents 5SR65 wherein R65 is al kyl, aryl, heteroaryl, 2-,3-, or 4- 15

pi peridyl or N-substituted piperidy]l, V\/neri n the substituent on said N
substituted piperidyl is d to 4 kyl , &1 kyl carbonyl or -C(O) NH(R10)
wherein R10 is H or al kyl; Rrepr.s-OR’ZO rein RRO is C1 to Cl12

al kyl, substituted d to % bgtituted phenyl, C7 to Cl12
phenyl alkyl, C7 to C12 20 ph )/éﬂphenyl noi ety IS

substituted, heteroaryl, plperldyl
N-substi t ut ed pi peridyl, TR ;DHR sai d substl tuted Cl
uted amno, with the

to C12 al kyl are sel ected fromami ' no q Eﬁs f
proviso that said am no or said substifiut amno for said Cl to Cl12 al kyl

is not on Cl, and the substitutents g R'uybstituted 25 amino are
selected fromd to C6 al kyl, tﬁle%léz%eﬂf on said sdb&ituted phenyl
and on said substituted phenyl g to C12 phenylal kyl are

selected fromCl to C6 al kyl and haI substltuent on said N
substituted piperidyl is d to C4 al kyN al kyI carbonyl or -C(O NH( R10)

- wherein RROis H or alkyl. )\

Z R

or a pharmaceutically acceptable salt or solvate thereof, wherein:

one of a, b, c and d represents N or NR® wherein R® is O, -CH3 or
-(CH2)nCO2H wherein n is 1 to 3, and the remaining a, b, ¢ and d groups

10  represent CR! or CR2; :

each R! and each R2 is independently selected from H, halo, -CFa3,
-OR10, -.CORT19, -SR10, -N(R10),, -NO,, -OC(O)R19, -COoR19, -OCO,R11,
benzotriazol-1-yloxy, CN, alkynyl, alkenyl or alkyl, said alkyl or alkeny!
group optionally being substituted with halo, -OR10 or -CO2R10 ;

15 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 together
can represent a saturated or unsaturated Cs-C7 fused ring to the benzene
ring (Ring III);

RS, RS, R7 and R8 each independently represents H, -CF3, alkyl or

20 aryl, said alkyl or aryl optionally being substituted with -OR19, -SR10,
-N(R19), -NO2, -COR19, -OCOR19, -OCO2R11, -CO,R19, OPO3R10 or one
of R5, RS, R7 and R8 can be taken in combination with R as defined below
to represent -(CH2)~ wherein ris 1 to 4 which can be substituted with
lower alkyl, lower alkoxy, -CF3 or aryl; '

25 R10 represents H, alkyl, aryl, or aralky!;

R11 represents alkyl or ary};




30 2. The use of Claim1l wherein ais Nand b, ¢, and d are carbon; Rl and
R2 are the sane or different and each is independently selected fromH,
halo, -CF3, Cl to C4 al kyl, or benzotriazol-1-yloxy; R3 and R4 are the
same or different and each is i ndependent|ly selected fromH or 35 halo, and
R3 is at the CG8 position and R4 is at the CG9 position; when the double
bond between carbon atons 5 and 6 is pPesent, A and B independently
represent H, |ower al kyl or alkyloxy; when the double bond between carbon
atoms 5 and 6 is abRéhandRKREhepreserddpanddFntdspettvelyrafF esdit H2, (-H and

of Gaim2 whold 5%"&@%@”3&% BB h o€k Sl BB R BB PR erior 17, U5
'Ejo ?(A)f ?:Ieskgl kolr beﬂzat iaaddR181eagh r_ﬁégres@m H svhain threzbcbnﬁl ta Xdsa m@ermttlsent S
5 pyr i vl N-)c/m dg 45(¥rle res?ﬁ}?éh’_éﬁ’% glhwg@yﬂwag%ogﬁlh ¥ %ptfbr&Y g;ﬂbﬂe bond

3- N-subst i tut eﬂeﬁfeﬁ@l“ Qﬂ/by Qﬁ dﬂﬁﬁﬁé‘UQHq G%ﬁbéﬂ atampu idyl, wherein the

SFEST it uleEt | on Eal dtHd- Gotbsd hrﬁélNB@ﬂN%érD@éﬂUém' atbgllsl@ aﬁ@'&éﬁép:‘rdsiéﬂli(t@rﬁrﬂ t ohc4

a a car el n or a e use
oF D ai o 5 wnafiaa e bahd, LIS that BG4 dBBle hind sprefsiit 4 o B o
net hyl ; and R6B\deppndemm eprasenth&19) halsumﬁ‘ﬂt tﬁ)@d)aﬂiérqu-oqmﬁmdamd

4-pyri dyl | dyl ,
3- W;ngt I tut ey‘pl per | d@(?ﬁé%ndﬁsﬁ(éé&g t%etWegﬁéﬁ |%‘$raFBcﬁH€@ %A 6e| n tcEBrl Y

~ substi t uertO oneaeh md&mﬂgmlym@r@sept Her 1 (@R $|T|rﬁﬂﬁ aoz@ glo, iyl @ad o

G aim1l whereip, Qalk)‘il é\l H@ﬁdlo ﬂ“‘d H SHE-ORE, Ray); arﬁjar?d‘ﬁl BRIGR® bhe sarre
or different a |nde selectedfromH halo -CF3, Cl to
5' \ééﬁ

C4 alkyl, or b |wr1er9 d R4 are the sane or different and
each is mdependent ]Zyep&iseqtseo éndm Hor halo, and R3is at the CG8

position and R i s 8o 5.9 8NES ARl s 1 2y HeRL GRS, B2 b

carbon atons 5 and
15 . piperidyl or N- substltuted piperidyl, wherein the substituent on said N-

substituted piperidyl is C1 to C4 alkyl, alkylcarbony! or -C(O)NH(R10)
wherein R10 is H or alkyl; or '
R represents -OR20 wherein R20 is C1 to C12 alkyl, substituted C1 to
C12 alkyl, phenyl, substituted phenyl, C7 to C12 phenylalkyl, C7to C12
20 phenylalkyl wherein the phenyl moiety is substituted, heteroaryl, or R20 is
-2, -3, or -4 piperidyl or N-substituted piperidyl, wherein the substituents on
said substituted C1 to C12 alkyl are selected from amino or substituted
amino, with the proviso that said amino or said substituted amino for said
C1 to Cq2 alkyl is not on C4, and the substitutents on said substituted
25 amino are selected from C1 to Cg alkyl, the substituents on said substituted
- phenyl-and on said substituted phenyl moiety of the Cy to C12 phenylalkyi
are selected from C1 to Ce alkyl and halo, and the substituent on said N-
substituted piperidyl is C1 to C4 alkyl, alkylcarbonyl or -C(O)NH(R19)
wherein R10 is H or alkyl.
30
2. The use of Claim 1 whereinaisN and b, ¢, and d are
carbon; R1 and R2 are the same or different and each is independently
selected from H, halo, -CF3, C1 to C4 alkyl, or benzotriazol-1-yloxy; R3 and
R4 are the same or different and each is independently selected from H or
35 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 alkyloxyf when the double bond .
between carbon atoms 5 and 6 is absent, A and B independently



I ndependently represent H, |ower alkyl or al kyloxy; when the doubl e bond
bet-.ween carbon atons 5 and 6 is absent, A and B i ndependently .represent
H2, (-Hand -OH) or =0; R5, R6, R7, and R8 are H, and R represents -OR20.
30 6. The use of aimb5 wherein RL and R2 are independently selected from
H, halo, Cl to C4 alkyl or benzotriazol-1- yloxy; R3is d; R4 is H and
R20 represents C to C6 al kyl, phenyl 107substituted phenyl, 3-pyridyl,
4-pyridyl, 3-pyridyl N-oxide, 4-pyridyl N 35 oxide, 3-piperidyl,

4-pi peridyl, 3-rbpragent HbULHhriti {BH) 6yLO; RS, RENRE Ukisd RBUre¥; dpigmr i dyl ,
wherein the sul;aél tugg% @gt@al d N-substituted piperidyl is selected from
ad to &4 al kyl, TW ™onyl or -C(O NH(R10) wherein R1I0O is H or alkyl.

108 7. The use of Caim6 wherein RL and R2 are independently sel ected
~fromH, Br, d or hyl ; d 0 : stituted phenyl,
3-pyri dyl , 4-pyridg|%t,' 3-;{1@%# Néﬁ?éﬁ?@?ﬁ'ﬁww&?oxi € 3-piperidyl
4-pi peri dyl 9 3indepandentiiitseleqied &iomiyl, hake, Gt to S4alindtarthenzetriazebrdyl |,
wherein the Sulyidiyt BES GRS H; Bnd\Hs! iebréstfs eéns][osdankyah pheRyhy! . 8. The
use . 0 aim erein onpou i S, cte rom,the group

consi sting of éHpﬁ\?@W%pB?”ﬁhé"gFWEt{iP%‘?ﬁB vHey! 'ﬁtﬁ?‘.‘%,“'pgﬁgﬂdﬁf 00,
23(2) 88 222 88,oxﬁiw.33ﬁipeﬁ65ﬂ, @opipEAByINB-NEUBstiUited pibciidyl, @?&-@qulﬁ&fiu% g

. 00, . : ' : . 00 t he ; .selecte

fromthe corrpogr'@ W&%ggﬁe%sﬁaggg&&&ﬁ@r’d’s%%gﬁﬁ@g%weﬁ%é‘{ei n the
cel I s inhi bPt egelacted freny C116 Gretlkyl, alylcasbony ainC4O)NHARERY waereimEJQene.
10. The use of igaéﬁg|ﬁgMerei n the cells inhibited are pancreatic tunor
cells, lung cancer tunbr cells, epidernmal carcinonma tunor cells, nyeloid
| eukem a tunor cells, thyroid follicular tunmor cells, 20 nyel odyspl astic
cells, bl adder carcignona Thenouseel isCrRim@whardinPiras®ER2sare 11. The use of

Caiml wherei Lﬂwc}erb%n'dgml)p 's&fe%peco {rortnhﬁ, an&rgra rlnethyl; and R65 represents,
15  phenyl, substituted phenyl, 3-pyridyl, 4-pyridyl, 3-pyridyl N-oxide, 4-pyridyl
N-oxide, 3-piperidyl, 4-piperidyl, 3-N-substituted piperidyl, or 4-N-
substituted piperidyl, wherein the substituent on said N-substituted
piperidyl is methyl.

20 5. The wuse of Claim 1 wherein ais Nandb, ¢, and d are
carbon; R1 and R? are the same or different and each is independehtly
selected from H, halo, -CF3, Cq to C4 alkyl, or benzotriazol-1-yloxy; 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

25 double bond between carbon atoms 5 and 6 is present, A and B
independently represent H, lower alkyl or alkyloxy; when the double bond
between carbon atoms 5 and 6 is absent, A and B independently
represent Hp, (-H and -OH) or =0O; RS, R6, R7, and R8 are H; and R
represents -OR20,

30

6. The use of Claim 5 wherein R and R2 are
independently selected from H, halo, C1 to C4 alkyl or benzotriazol-1-
~yloxy; R3is Cl; R4 is H; and R20 represents C1 to Cg alkyl, phenyl,
substituted phenyl, 3-pyridyl, 4-pyridyl, 3-pyridyl N-oxide, 4-pyridyl N-

35 oxide, 3-piperidyl, 4-piperidyl, 3-N-substituted piperidy!, or 4-N-substituted
piperidyl, wherein the substituent on said N-substituted piperidyl is
selected from Cq to C4 alkyl, alkylcarbonyl or -C(O)NH(R19) wherein R10
is H or alkyl.



.growth of cells occurs by the inhibition of ras farnesyl protein
transferase. 25 12. The use of CQaim1l1l wherein the inhibition is of tunor
cells wherein Ras protein is activated as a result of oncogenic mnutation
in genes other than the Ras gene. 13. A compound sel ected froma conpound
of the formula: 109 A B R2 R6 'd 6 R4 1 Il Ill ~~ R28 bra R 5,4~
NR7 R6%i< RB (1.1) N OV or a phatRéiceutically acceptable salt or

sol vate thereof, wherein: a, b, ¢, d, AL B, R5, R6, R7, and R8 are as
defined for Formul a7.l.0 The Gkai mol Cl&nRBavtwrdinRRY aaddR2 hee same or

and R for - Forapaendeirstieabintiorh Hhrss AP aHyP anltRieibaanten; ° P
and e?chli Bdgwwl;bsrt@ﬁEQMI,a%WMYH #pysidigk S-pyrichtl N-oxide3 4??{81’2%:1; or
Cal k N & ri-g!pe}’ng&!?g—ﬁ@%ﬁbkgﬁgg}mﬁﬁ ’iﬂ"ﬁ"ﬁéﬁgi peri dyl |
?«F%'ui

aral kyl, heteroary, R [
wherein the s S){'fliiéﬁtp'@ﬁf'(g’éi wh entpmhsaldyrsybstityteds ca aj kyl |

al kyl car bonyl giperi€yI@® Wéth§0) wherein R10 is H or alkyl; R70 represents
heteroaryl, 2-,3-, or 4-piperidyl or N-substituted 15 piperidyl, wherein
t he substituent on said N-substituted piperidyl is C1to C4 alkyl,

al kyl carbonyl or - @.0) NH[I® OysrheodiCGlaiRL0 wiserdirotheatdmpounthds sélected t ed

line between cRERqAE qodh AofisishRy BF E8MpBlnaSTot ti¥btructures: 500.00, 530.00,
10  565.00, 580.00, 595.00, 600.00, 604.00, 608.00, 610.00, 612.00, 618.00,
626.00, 642.00, 644.00, 656.00, 662.00, and 676.00; or the compound is

selected from the compound of Example 32 or 33.

9. The use of Claim 1 wherein the cells inhibited are tumor
15  cells expressing an activated Ras oncogene.

10. The use of Claim 9 wherein the cells inhibited are
pancreatic tumor cells, lung cancer tumor cells, epidermal carcinoma
tumor cells, myeloid leukemia tumor cells, thyroid follicular tumor cells,

20 myelodysplastic cells, bladder carcinoma tumor cells or colon tumor cells.

11. The use . of Claim 1 wherein the inhibition of the abnormal
growth of cells occurs by the inhibition of ras farnesyl protein transferase.

25 12.  The use of Claim 1 wherein the inhibition is of tumor cells
wherein Ras protein is activated as a result of oncogenic mutation in

genes other than the Ras gene.

13. A compound selected from a compound of the formula:



double bond; A BR32 R36 'd6 R34 bl Il ~~~R38 raR6IVRs (1.2) R
N7 R 20 O W110 or a pharmaceutically acceptable salt or sol vate thereof,
wherein: a, b, ¢, d, A B, R5, R6, R7, and R8 are as defined for Formula
1.0in Caiml; R32 and R34 are the sane or different and each

I ndependently 5 represents any of the substituents of RL and R2 for Formul a
1.0 in Jaim1; R36 and R38 are the 48fe or different and each

i ndependently represents any of the substituents of R3 and R4 for Fornul a
1.0 in daiml, Wrepresents -OR40 or ASR70; B40 represents heteroaryl, or
10 N-substituted piperidyl, whegin the bgti t uent ﬁﬁm said N-substituted

pi peridyl is O to C4 al kyl, al kyNaos ))' (R10) wherein R10 is H
or alkyl; R70 represents aryl, het oar P’ 4- pi peridyl or
N-substituted piperidyl, whegzisrthels) Bht—en-gef d N-substituted
piperidyl is O to 15 C4 alkyl, aPyf o+~ - C(O) NH(R10) wherein R10
Is Hor alkyl; and the dotted |ine betweer{,carbons 5 and 6 represent an
optional double bond; A B R4 . RSRAGSSS ¥/ b I Il 111 ~ Rso Ras~

et VL s (11)
R SN R
A
ora pharmaceutically acceptable salt or solvate thereof, wherein:
"a,b,c,d A B, RS RS R7, and R8 are as defined for Formula 1.0 in
Claim 1;
5 R22 and R24 are the same or different and each independently

represents any of the substituents of R! and R2 for Formula 1.0 in Claim 1;

R26 and R28 are the same or different and each independently
represents any of the substituents of R3 and R4 for Formula 1.0 of Claim 1;

V represents -OR30 or -SR70: )

10 R30 represents aralkyl, heteroaryl, -2, -3, or -4 piperidyl or
N-substituted piperidyl, wherein the substituent on said N-substituted
piperidyl is C1 to C4 alkyl, alkylcarbony! or -C(O)NH(R10) wherein R10 is H
or alkyt; '

R70 represents heteroaryl, 2-,3-, or 4-piperidyl or N-substituted

15  piperidyl, wherein the substituent on said N-substituted piperidyl is Cy to
C4 alkyl, alkylcarbonyl or -C(O)NH(R10) wherein R10 is H or alkyl; and

the dotted line between carbons 5 and 6 represent an optional
double bond;

20



ral \ Rgj IVR8 (1.3) R RNA OY 20 or a pharmaceutically acceptable
salt or solvate-thereof, wherein: . a, b, ¢, d, A B, R5 ‘R6, R7, and R8
are as defined for Formula 1.0; R44 and R46 are. the sane or different and
each independently represents any of the substituents of Rl and R2 of
Formula 1.0 in Caim1; R48 and R50 ar the sane or different and each

i ndependently 25 represents any of tHeOsubstituents of R3 and R4 of

formula 1.0 in daiml resent -OR2 or -SR70; R52 represents
het eroaryl , roﬁ\la%hl?s't"?f:ﬁ ‘S le SR ar solvate dherenlwherin: on sai d

N-substituted 111 ajipes,idiw, B, R%Wymaab@marerasdz(ffa)eNHbRﬁarmulaef.enﬁ R10

Is H or alkyl; 01represents aryl, heteroarylalkyl, 2-,3-, or 4-piperidyl
or N substitute gerl dyl, wherein the substituent on said N-substituted
5 piperidyl is d tB%a dIFP(%Z‘I areathie\sarae loo aljfferent agg eashiifiependentlyi n R10 i s

H or alkylg a%r%if@n Q%g %@é Q?bé’tﬁffﬁﬁ@rbf%fQH&‘WE’fo%F@rrﬁuffePb‘%ﬁ%lémﬁ"t

opti onal double
represents N and th r@ﬁﬁlpn eb‘hecﬁ'ar‘é?t@r@'f{ﬁ'éﬁb%mﬂ eprhdedependendly; each

R22 and R24, orepeesdnts BA omb BaystitoenteastiRTddd FIdoRFBrmEla NOGRTIERAYE Y
selected fromH, Cﬁ,? 5 agﬂ% ;ng,gl -lyloxy or O to C4 alkyl; each
R26 and R28, or eac ngées each R48 and R50 are the sane or
different and each RA®egmrasents! y repr edwtémarylpor hal o; R5, R6, R7 and R8
each 10 N-substituted piperidyl, wherein the substituent on said N-substituted
piperidyl is C1 to Cy4 alkyl, alkylcarbony! or -C(O)NH(R10) wherein R10is H
or alkyl;
R70 represents aryl, heteroaryl, 2-,3-, or 4-piperidyl or N-substituted
piperidyl, wherein the substituent on said N-substituted piperidyl is C1 to
15 C4 alkyl, alkylcarbonyl or -C(O)NH(R10) wherein R10 is H or alkyl; and
the dotted line between carbons 5§ and 6 represent an optional
double bond;

20 or a pharmaceutically acceptable salt or solvate thereof, wherein:
a, b, c,d, A B, RS R6, R7, and R8 are as defined for Formula 1.0;
R44 and R46 are the same or different and each independently
represents any of the substituents of R1 and R2 of Formula 1.0 in Claim 1;
R48 and R59 are the same or different and each independently
25 represents any of the substituents of R3 and R4 of formula 1.0 in Claim 1;
Y represents -ORS2 or -SR70;
R52 represents heteroaryl,
or N-substituted piperidyl, wherein the substituent on said N-substituted



I ndependently represents H, when the dotted |ine between carbon atons 5
and 6 represents a double bond, then A and B i ndependently represent H,
and when no doubl e bond is present between carbon atons 5 and 6, 25 then A
and B each independently represent H2. 15. The conpound of C aim 14 wherein
the conpound is the conpound of Formil al.1 and V represents -OR30; R22
and R24 are independently sel ected dm H, hal o, benzotri azo'l - yI oxy or C
to C4 alkyl; 30 R26 is O at the C-8 position, R28 is H _and
3-pyridyl, 4-ppivesigyl is3-pyri dyl N@Hsygérbmyﬂ)w rA(@INH(R u)a-éwer@m B
4- piperidyl or ofNafiypsti tuted piperidyl, wherein the substituent on said
N-substituted piper K ar bon ) NH( R10)
wher ei n R10 |s H Orhg?‘@presggtsl%ry er@éﬂﬂﬁ@bfﬁgo ?ﬁ/’l‘%“{%e n R30

represents putnstdule,d ﬁipelﬂdylﬂwlher@nnheIsdbbhﬂNenKod@aldf\pwbsimhteN- oxi de, or

3- or 4-piperi S | fuent
on said N-?‘ﬁbsg @& (?bgoﬂ: )ﬂ%)ﬁ'sa%g@%wo%!iﬁd% @122){&1;‘%8'“ ﬁb@HH

i ndependent |y Qéﬂ&dt.eamdfrom H, Br, CI or nethyl. 17. The conpound of Claim
14 wherein the conp presents
-OR40; R32 .and R34 ﬂiégéot:t%gﬂggn ent nggﬁ?romp?,eéﬁgtl%}?gpf%ﬁﬁ
benzotrlazol-l PB‘R%R toC4aIkyI, R36 is O at the C-8 position; R38
is H and R40 represents 3-pyridyl, 4-pyridyl, 3-pyridyl N oxide, 4-pyridyl
N oxi de, ﬁe N-substituted piperidyl, wherein the 10 substituent on said
N-substituted piperidyl is alkylcarbonyl or -C(O NH(RL0) wherein R10 is H
or alkyl. 18. The conpound of Caim 17 wherein R40 represents 3-pyridyl,
4-pyridyl, 3-pyridyl N-oxide, 4-pyridyl N 15 oxide; and R32 and R34 .are

i ndependently selected fromH, Br, C or nethyl.

qurﬁsent S

15
- 14.  The compound of Claim 13 wherein a represents N and the
remaining b, ¢, and d groups represent carbon; each R22 and R24, or each
R32 and R34, or each R44 and R46 is independently selected from H, -CF3,
halo, benzotriazol-1yloxy or C1 to C4 alkyl; each R2% and R28, or each R36
20 and R38, or each R48 and RS0 are the same or different and each
independently represents H.or halo; R5, R6, R7 and R8 each
independently represents H; when the dotted line between carbon atoms
" 5 and 6 represents a double bond, then A and B independently represent
H, and when no double bond is present between carbon atoms 5 and 6,
25 then A and B each independently represent Ho.

15.  The compound of Claim 14 wherein the compound is the
compound of Formula 1.1 and V represents -OR30; R22 and R24 are
independently selected from H, halo, benzotriazol-1yloxy or C1to C4 alkyl;

30 R26is Clat the C-8 position; R28 is H; and R30 represents
3-pyridyl, 4-pyridyl, 3-pyridy! N-oxide, 4-pyridy! N-
oxide, or 3- or 4-piperidyl or N-substituted piperidy!, wherein the
substituent on said N-substituted piperidyl is C1 to C4 alkyl, alkylcarbonyl
or -C(O)NH(R19) wherein R10 is H or alkyl.
35
16.  The compound of Claim 15 wherein R30 represents
3-pyridyl, 4-pyridyl, 3-pyridy! N-oxide, 4-pyridyl N-
oxide, or 3- or 4-piperidyl or N-substituted piperidyl, wherein the



19. The conpound of Cl ai m 14 wherein the conmpound is the 20 conpound of
Formulla 1.3 and Y represents -OR52; R44 and R46 are independently sel ected
fromH, halo, benzotriazol-lyloxy or d to C4 alkyl; R48 is C at the C8
position; R50 is H and R52 represents 3-pyridyl, 4-pyridyl, 3-pyridyl
N-oxide, 4-pyridyl N oxide, or N-substituted piperidyl, wherein the 25
substituent on said N-substituted pi ple:H dyl is al kyl car bonyl or

-C(O NH(R10) wherein R10 is H or alkyl. 20. The conpound of C aim 19
wherein R52 repubsmuest oB8-spjd Nesubstitutpy riplridy! & methydyandR2Riahel R34 pys i dy|

N- 30 oxi de; ﬁﬂgygégéfé&mﬁqvﬁgnéﬁ&t‘l‘%é CI ected fromH, Br, d or

met hyl . 21. Th npoun reln ‘onmpound is the 35
conmpound of Forrml al.3 and Y is -SR70; R44 and R46 are |ndependently

fﬁLECtC _ec81 frolmt Ponhalw berm@édmﬁé&hd &t ﬁl@@éﬁ&t@geﬂ’th% %nd Féfﬁlg s d at
3-pyri dyl pl\gom cqalp oﬂnﬂﬁfs’:cﬁfmlﬁﬁ g)@ ﬁ%d"gr’e@-esﬁf‘t%%gy QBy g
N- sub_s'éI i ][ ut eddmdwer’dfﬁhtly\sbwweimfrlbhﬁw wafd, lmotrla%bhw?%ﬁpw hlﬂé@g y

i peri i s , vl carhenyl, or . erein i s
or alkyl. 5 22R3§fﬁ%€§<§m§%§a‘3 BoSiipB RIS Y; Sha H %’8"?%?8

sents 3-pyridyl,
4-pyridyl, 3-pyridyl N-oxide, 39ypgyl, dypyridyl,o3-pstedyldX- dmdeqr4-pypdyid‘ﬂ-i dyl or

N-substituted pj i dyl, wherein stituted
pi peri dyl Bk " and R44 and %ﬂgﬁwtéegger%& P#ﬁtéte)d from H
Br, d or @t hﬂ’ tﬂéeﬂéonﬁﬁ@ Roshstitided pirgridyis 4 V\,herel n t 1edk

the conpound of-eg(pmmgqm)avmgm\MHBIS FPBf@lkyR32 and R34 are |ndependently
selected fromH, halo nzotriazol-1 yloxy or C to C4 alkyl; R36 is O at

the GC8 position; R38 is H, and R70 represents 3
18.  The compound of Claim 17 wherein R40 represents

3-pyridyl, 4-pyridyl, 3-pyridy! N-oxide, 4-pyridyl N-
15  oxide;
and R32 and R34 are
indepen'dently selected from H, Br, Cl or methyl.

19. The compound of Claim 14 wherein the compound is the

20 compound of Formula 1.3 and Y represents -OR52; R44 and R46 are
independently selected from H, halo, benzotriazol-1yloxy or C1 to C4 alkyl;
R48 is Cl at the C-8 position; R50 is H; and R52 represents

3-pyridyl, 4-pyridy!, 3-pyridyl N-oxide, 4-pyridyl N-

oxide, or N-substituted piperidyl, wherein the

25 substituent on said N-substituted piperidyl is alkylcarbonyl
or -C(O)NH(R10) wherein R10 is H or alkyl.

20. The compound of Claim 19 wherein R52 represents
3-pyridyl, 4-pyridy!, 3-pyridyl N-oxide, 4-pyridyl N-
30 oxide;
: and R44 and R46 are
" independently selected from H, Br, Cl or methyl.

21.  The compound of Claim 14 wherein the compound is the
35 compound of Formula 1.3 and Y is -SR70; R44 and R46 are independently
selected from H, halo, benzotriazol-1yloxy or C1 to C4 alkyl; R48 is Cl at the
C-8 position; R0 is H; and R70 represents 3-
pyridyl, 4-pyridyl, 3-pyridyl N-oxide, 4-dyridyl N-oxide, or 3- or 4-piperidyl .



15 pyridyl, 4-pyridyl, 3-pyridyl Noxide, 4-pyridyl N-oxide, or 3- or

4-pi peridyl or N-substituted piperidyl, wherein the substituent on said
N-substituted piperidyl is ClL to C4 al kyl, al kyl carbonyl or -C(O NH(R10)
wherein R10 is H or alkyl. 20 24. The conpound of Caim 23 wherein R70
represents 3-pyridyl, 4-pyridyl, 3-pyridyl Noxide, 4-pyridyl N oxide, or
3- or 4-piperidyl or N-substituted pi &P dyl, wherein the substituent on
said N-substituted piperidyl is nethyl; and R32 and R34 are independently
sel ect ed from ®f Nesubstijuted piraridyl, whéressthersbsidugriamisaid Nrsubstittedner ei n

the conpound i;siPéheyl i§ BIPRLO amyl,Fzgkﬂyé@ohgﬂoar@l(omrqmsﬁmeraaaqm& 24
are i ndependent XI lsel ected fromH, halo enzotriazol-lyloxy or d to C4
al kyl; R26 is alkylihe c8 position; R28 is H and R70 represents 3 30

pyridyl, 4-pyridyl, 3-pyridyl N oxide, 4-pyridyl N oxide, or 3- or

Y vl 4 P - OX1 ) yl . t 4
N Subati tuPed” pi pettayl T SATHOBRR SO A B R RO 1eBleseR i Ri)
wherein R0 is H or alkyl. 35pprdylTépysidySapyricyl Neoside 4oyiisyt B-n R70

5 or - pi per 1 Shecdt 7 G BTREHAYL o LA ey, e st fuent
- - | . ldyl, . I | tu

o sai d_ N Subssdasiiem arpens Ay SupSiRERIPC S Roehiyh andd *afad W are

i ndependent | y indepethdshtfy satetledBrom ®, By, Orefr imyéthyR7. The conpound of Caim
13 sel ect froma conpound of the .5 structure: 600.00, 608.00, 610.00,
626. 00, 676.00, 644.00, 656.00, or 662.00; or from the conmpound of

Exanpl e 33. .28. Th23.conpoecdmipound/ofdlaih 140Mhergin theichmpound in the

compound of Formula 1.2 and W is -SR79; R32 and R34 are independently
selected from H, halo, benzotriazol-1yloxy or C1 to C4 alkyl; R36 is Cl at the
C-8 position; R38 is H; and R70 represents 3-

15  pyridyl, 4-pyridyl, 3-pyridyl N-oxide, 4-pyridyl N-oxide, or 3- or 4-piperidyl
or N-substituted piperidyl, wherein the substituent on said N-substituted
piperidyl is C1 to C4 alkyl, alkylcarbony! or -C(O)NH(R10) wherein R10 is H
or alkyl.

20 24. The compound of Claim 23 wherein R70 represents
~ 3-pyridyl, 4-pyridyl, 3-pyridyl N-oxide, 4-pyridyl N-

oxide, or 3- or 4-piperidyl or N-substituted piperidyl, wherein the
substituent on said N-substituted piperidyl is methyl; and R32 and R34 are
independently selected from H, Br, Cl or methyl.

25

25. The compound of Claim 14 wherein the compound in the

compound of Formula 1.1 and V is -SR79; R22 and R24 are independently
selected from H, halo, benzotriazol-1yloxy or Cq to C4 alkyl; R26 is Cl at the
C-8 position; R28 is H; and R70 represents 3-

30 pyridyl, 4-pyridyl, 3-pyridyl N-oxide, 4-pyridyl N-oxide, or 3- or 4-piperidyl
or N-substituted piperidyl, wherein the substituent on said N-substituted
piperidy! is C1 to C4 alky!, alkylcarbony! or -C(O)NH(R19) wherein R10is H
or alkyl.

35 26. The compound of Claim 25 wherein R70 represents
3-pyridyl, 4-pyridyl, 3-pyridyl N-oxide, 4-pyridyl N-
oxide, or 3- or 4-piperidyl or N-substituted piperidyl, wherein the
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substituent on said N-substituted piperidyl is methyl; and R22 and R24 are
independently selected from H, Br, Cl or methyl.

27. The compound of Claim 13 selected from a compound of the

5 structure: - 600.00, 608.00, 610.00, - . 626.00, 676.00,
- . 644.00, 656.00, or 662.00; or from
the compound of _ Example 33.
28. The compound is

a cl
=N
[Nj (550.00)
\
) |
Vs
0~ “OC,Hs _ O)\OCH?_CH3




29. A pharnmaceutical conposition, for. use in inhibiting the 10 grow h of
abnormal cells, conprising a pharmaceutically acceptable carrier and an
ef fective amount of a conpound of Claim 13. 30. The use of a conpound of
Claim13 for the manufacture of a nedicanment for use in inhibiting growmh
of abnormal cells. 15 31. The use of a conpound of Claim113 in inhibiting
the gromh of abnornmal cells. 32. A ptdtess for preparing a conpound of
Claim 13 conprising: 20 (A) Reacting a conpound of Formula 405.00 A ,B R
5 6 R3 2. 11 4 RR b a RX-Rf R6 ~1 R8 (405.00) Hwth RC(OL,
wherein Ris as defined for Formula 1.0, in the presence of a base to
produce conpounds of Formula 400.00: 117 AOB RR3 ~~) Rb R X
Rr"O R7 R6 \N~ R8 (400.00)

e )
O)\S O)\ocHZ,CH3

; and

EXAMPLE 32

A compound of the formula:

/\N\ ‘

o



Z R (B) Reacting a conpound of Fornula 420.00 ABR d56 R3 2, | 4 R
R nob> a R5 r-00, XR7 R6_ R8 N (420.00) alkyl 5 with a chloroformarte
RC(O L, wherein L is halo and Ris as defined for Forrmula 1.0 in Caim]1,
to produce a conpound of Fornula 400.00; or 118 (C) A,BASIB Rd ---- R3
Rd---- RB~11 ~11 bO~-hbRMRRM R~-RITRRR- RE) RB R 7 RS
(455.00) NNJ J (400.00a) Z R Z R Cyélpzing a conpound of Fornul a
455.00with a strong acid to produce a conpound of Fornula 400.00a. 5

29. A pharmaceutical composition, for use in inhibiting the
10  growth of abnormal cells, comprising a pharmaceutically acceptable
carrier and an effective amount of a compound of Claim 13.

30. The use of a compound of Claim 13 for the manufacture of a
medicament for use in inhibiting growth of abnormal cells.
15
31. The use of a compound of Claim 13 in inhibiting the growth of
abnormal cells.

32. A process for preparing a compound of Claim 13 comprising:
20 (A) Reacting a compound of Formula 405.00

| (405.00)
H

with RC(O)L, wherein R is as defined for Formula 1.0, in the presence of a
base to produce compounds of Formula 400.00:



N

)\ (400.00)

Z R

(B) Reacting a compound of Formula 420.00
A B

(420.00)

|
alky!

5 with a chloroformarte RC(O)L, wherein L is halo and R is as defined for
Formula 1.0 in Claim 1, to produce a compound of Formula 400.00; or



118

(455.00) )N\ )N\ (400.00a)

Z R Z" R

Cyclizing a compound of Formula 455.00with a strong acid to produce a
compound of Formula 400.00a.



