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BACKGROUND

International Pubhcatlon Number W092/1 1034, publlshed 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 antmeoplastlc 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’
wherein R is C1 to C6 alkyl or substituted alkyl, phenyl, substituted phenyl,
C7 to C12 aralky! or substituted aralkyl or -2, -3, or -4 piperidy! or N-
substituted piperidyl. Y' can also be, amongst others, SOgR' wherein R is
25 C1 to C6 alkyl, phenyl, substituted phenyl, C7 to C12 aralkyl or substituted
~ aralkyl. Examples of such potentiating agents include 11-(4-
piperidylidene)-5H-benzo[5,6]cyclohepta[1,2-b]pyridines such as
Loratadine.
. Oncogenes frequently encode protein components of signal
30 transduction pathways which lead to stimulation of cell growth-and



To %cqui re’fransfqrm’ ng potential, the precursor of the Ras oncoprotein
myst' updergo farnesylation of" the cysteine residue located in a
¢arboXyl -termnal tetrapeptide. Inhibitors of the enzyme that catal yzes
th¥s nodification, farnesyl protein transferase, have therefore been 10
uggested as anticancer agents for tunors in which Ras contributes to
transformati on. Miutated, oncogenic forns of ras are frequently found in.
many human cancers, .nobst notably in nor& t han 50% of col on and pancreatic
carci nomas (Kohl et al., Science, Vol., 260, 1834 t 837,/ 15?9@. 15 In
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for the inhibition of farnesyl! protein transferase. Such a contribution is

provided by this invention.

20 SUMMARY OF THE INVENTION

Inhibition of famesyl 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 farmesyl protein '
25 transferase, but not geranylgeranyl protein transferase I, in vitro; (ii) block
| the phenotypic change induced by a form of transforming Ras which isa
famesyl acceptor but not by a form of transforming Ras engineered to be a
geranyigeranyl acceptor; (iii) block intracellular processing of Ras which is
~ afamesyl acceptor but not of Ras engineered to be a geranyigeranyl
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



protein is activated as a result of oncogenic nutation in another gene; and
(3) benign and malignant cells of other proliferative diseases in which

“Taberrant Ras activation occurs. Conpounds useful in the clained nethods are
represented by 5 Fornmula 1.0: A% .B Rl ,--- R3 d R R4 R bra Rls 18

R5X-~ R7 (1.0) Rs=IV ~- R8 N Z Ror a pharnaceutically acceptable salt or
sol vate thereof, wherein: one of a, b,_g.and d represents N or NR9 wherein
RO is 0-, -CH3 or (CHZ)nCOZHWherelnnlsltOS andtheremsunlnga b

c and d gr OUEJ? tef |sr§‘ngﬁ/?§e?ﬁée_|§'?%sﬁﬁ 0?8%%%5&9@ nﬁkaﬁ&ﬁilrﬁaﬁ&he%ehé and

dependent | ¥ t 0. -SRlO,
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al kynyl , al k%lb}éh-aﬁ[ H&U@dtwaﬁ@h dedlrsyl or al kenyl. group optionally being

substituted with me or
different .and eac %ﬁ%@?ﬁ%"‘%pﬁ}@%ﬂl g‘ ﬁ'?’ocgsngreﬁ';ep?%geitg sti tuents of
R1 and R25 oerR&ulmﬂI(R4 together can represent a saturated or unsaturated
C5-C7.fused ring to the benzene King (I@ng I11); R5, Rs,. R7 and R8 each
i ndependent |y represents H, -CF3, \Ql kyJ or .20 aryl said al kyl or aryl
. optionally being substitpied with Yertd -SRlO R3 N(R10)2, -NO2, - COR10,
- OCOR10, -OC2R11, - CO2R10, 09"2' : R5 H6, - R7 and R8 can be
il I \\}o represent -(CH2)r wherein

'taken in conbi natlon W th
ﬁa.kyl , | ower al koxy, -CF3

ris1to 4 which can- beé/u-'@stllt

~or aryl; b

; 'X_R18 , o o
R— . N _~-R (1.0)

ora pharmaceutlcally acceptable salt or solvate thereof, wherein:
one of a, b, ¢ and d represents N or NR® wherein R9 is O, -CHg or
-(CH2)nCO2H wherein nis 1 to 3, and the rema_mlng a, b, c and d groups
10 represent CR' or CR?; : :
each R1 and each R2 is mdependently selected from H, halo, -CF3,
-OR10 (g.g. -OH), -COR10, -SR10, -N(R19)5, -NO,, -OC(O)R10, -C_OZR1°, |
-OCO,R11, benzotriazol-1-yloxy, CN, alkynyl, alkenyl or alkyl, said alky! or
~ alkenyl 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 R! and R2, or R3 and R4 together
can represent a saturated or unsaturated Cs-C7 fused nng to the benzene
ring (Ring III); ' '
RS, R6, R7 and R® each independently represents H, -CF3, alkyl or
20 aryl, said alkyl or ary! optionally being substituted with -OR10, -SR10,
-N(R10),, -NO,, -COR19, -OCOR?19, -OCO2R11, -CO2R19, OPO3R10 or one
of R5, R8,-R7 and R8 can be taken in combination with R as defined below
to represent -(CHz)r- 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! (preferably benzyl);
R11 represents alkyl or aryl;



25 R10 represents H, - alkyl, aryl, or aralkyl (preferably benzyl); RI1l1
represents alkyl or aryl; 4 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,
~preferably R16 is F and R18 is H or RL6 and R18 each represent H when the
bond t6 X is a single bond; 5 X represents Nor C, which C nmay contain an
optional double bond (represented by the dotted line) to carbon atom 11;
the.dotted |line between carbon atons 5 and 6 represents an optional double

ropresent. -R10, i eI réorBBg8 S Rty St Panbd e T (2

"bond is preseaspantivalye wheartherbamdaesX is asingle bandandeX isgabonadependent |y
repr esent Hz’pré% B il A& d{z{ual o, alkyl and H, (alkyl)2, -H and
-OC(O R10, H™and - =0 .arp\/l an'd' ,  =NOR10Q or Oq(,\gHZ),p-,O- weﬁi npis
2, 3 or 4; z repr&end BI° gaeh reprseabHauen the berdiqXds & singlePand: a| ky! ,
ar y':\ﬁ hgt tsr ?a{ ylj ()(_Bréprégémdw or @, vﬁh{ér{n H&'ﬂna%dvtn!t?ﬂ)ant Gptichal '_dgu&l@ u%nmt&r |t d%/l ;

or N-substi ed pi peri erein, . the substi Nt on sai substitute
pi peridyl i S__@Prgger&dgyylgbfa,c}/ggtgpﬁ%eééq ﬁﬁmﬂn fem l'l O NH(R10) wherein R10 is -
H or alkyl; or R teedettediine-teR®eenivaromatdis 6andi6 representsl ay| |
substituted ; Kk - W ; Cl2
~ phenyl al kyl %’."‘g’ﬁ?‘ %@hbz%@% then Q‘%&*ﬁ*e&éﬁéﬁﬁ?ﬁ@pﬁ?%“"p‘ep“oa‘ﬁ?@
moi ety i s sulikdenandently iepreseat 110, halay-ORJy. QP28 _eyr@@yﬁs Ro8e), or
R28 't 'St - 2ot - whét no gioﬂbléeﬂtSd)r?B’Es ;grrecs:bhﬁbétWéénL&aﬁdoPIaW@rhs@?md th?nmst he.
substituents on,sai,d substitute 0 al kyl are selected f,rom am no
or substitut &chrindere Q'WIY' rpﬁgﬂ-‘ﬁl‘é\ﬂ% d(&%g)?héta@gﬁ'%oaﬁ{hﬁ 'C?Sk)gaﬁn? _
substituted di(atkyf)or-Hand -OC(OJROLH ahdyDR'S, 0} ayhatd H,mNORARor
substitutents~D | G 1T 1o are selected fromCl to C6 al kyl,
the substitue t@niapggi%Hgﬁ%gbﬁ%%?ggﬂkﬂenyl and on said substituted pheny
moi ety of the C7 threpresgmeflianikyl are selected from Cl to C6 alkyl and
hal o, angsthe subgii, norBsdyAbRiHPRBS iARYI, BrAchétdYdargP(d.§.pyfidylo C4
al kyl , alqiEyIcar bon Ié%%ggmg %&c%\%r)% of: - qg)ng( F\}?Ot) \Ahergé(r?.gp% .9 y
: - or pyrld¥l 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(R19) wherein R10 is H or-alkyl; or
R represents -OR20 wherein R20 is C1 to C12 alkyl, substituted C1 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 substitu_'ted_ Cqito
C12 alkyl are selected from amino or substituted amino, with the proviso
25 that said amino or said substituted amino for said C1 to C12 alkyl is not on .
C1, and the substitutents on said substituted amino are selected from Cq to
Ce alkyl, the substituents on said substituted phenyl and on said
substituted phenyl moiety of the C7 to C12 phenylalkyl are_select_ed from
C1 to Cg alkyl and halo, and the substituent on said N-substituted piperidyl
30 is Cqto C4 alkyl, alkylcarbonyl (e.g., CH3C(O)-) or -C(O)NH(R10) wherein
R10is H or alkyl. o = | |
| This invention also provides novel compounds of Formula 1.1:



R1049s H or alkyl. This invention also provi des novel conpounds of Fornula“
1.1: -5 A BR2 R26 °d9-6 RR4- I~ 11 ID28 bf R a RS /NR7 (1.1)
“R8 NOVor apharmaceutically acceptable salt or solvate thereof,
wherein: a, b, ¢, d, A B, R5, R6, R7, and Rs are as defined for Fornula -

1.0; R22 and R24 are the same or different and each independently 5

R6 |

represents any of the substituents of RE.and R2; R26 and R28 are the sane
and each independently represents any of the substituents of
wand R4, V represents -OR30 or -SR70;, R30 regresents aral kyl (e.g. '

~or different

benzyl), aryl

substituted with 1 to 3, pref% s{L

hal oal kyl or

or pyridyl N-oxide, such as_3. of:
or -2, -3, or -4 piperidyl 5‘%4'@3 /

substltuents
al kyl car bonyl

(e.g., phenyl or,subst |pt°ut eds 10 phe I--| .e., phenyl

11
al koxy), heteroaryl

] ki d , V\/nerelnthe.
on said N-substituted @i per d | Ts C1L to &4 al kyl,

15 (e.g., €H3C(O-) WN\IH(R 10) wherein R10 |s_H or

al kyl; R70 represents aryl (e.g., Rost i L ed phenyl --i.e., ~
phenyl substituted with 1 .to 3, sef»er%(b'l-yshﬂ gr 1ub sel ected from hal o,
al kyl', hal oal kyl or al koxy), hete oar e pyridyl, such as 3- or 4-

pyridyl N-oxide, such as 3 pyri dyl _N-_oxi de), or 2-,3-,:
or 4-piperidyl or 20 N-substituted p| pe yI, wherein the substituent on
sai d. N-substituted. O Vv :

pyridyl, or

10

ora pharmaceutrcally acceptable salt or solvate thereof, wherein:

a, b, c, d, A, B, R5, R, R7, and R8 are as defined for Formula 1 .0;

R22 and R24 are the same or different and each independently -
represents any of the substituents of R1and 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), aryl (e.g., phenyl or substituted
phenyl--i.e., pheny! substituted with 1 to 3, preferably 1, group selected

- from halo, alkyl; haloalkyl or alkoxy), heteroaryl (e.g., pyridyl, such as 3- or

15

20

4- pyridyl, or pyridyl N-oxide, such as 3- or 4-pyridyl N-oxide), alkyl (e.g., '
ethyl), or -2, -3, or -4 piperidyl or N-substituted piperidyl, wherein the
substituents on said N-substituted piperidyl is C1 to C4 alkyl, alkylcarbonyl
(e.g.. CH3C(O)-) or -C(O)NH(R10) wherein R10is H or alkkyl;

R70 represents aryl (e.g., phenyl or substituted phenyl--l e., phenyl
substituted with 1 to 3, preferably 1, group selected from halo, allkyl
haloalky! or alkoxy), 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 substitueht on said N-substituted

piperidyl is C1 to C4 alkyl, alkylcarbonyl or -C(O)NH(R‘O) whereln R10isH

or alkyl; and .
' the dotted line between carbons 5 and 6 represent an optlonal

‘double bond (preferably the double-bond is absent).

25

This invention further provides novel compounds of Formula 1.2:

NP sel e from hal o, al kyl,
- such as 3- or 4- pyridyl,
gl de) peal kyl (e.g., ethyl),



piperidyl is C1 to &4 al kyl, alkylcarbonyl or -C(O NH(RL0) wherein R10O is H
~or alkyl; and the dotted |ine between carbons 5 and 6 represent- an opti onal
doubl e bond (preferably the double bond is absent). 25 This .invention
further provides novel compounds of Formula 1.2: -6- A, BR32 ' R36 'd 6 .
R34 I~'Il ; 1) RB8 ~a Rj IV8(1.2) RR NCWor a pharnaceutically
acceptabl e salt or solvate thereof, mhe%eln a, ‘b, ¢, d, At B, R5, R6, R7,
and R8 are as defined for Formula 1. 0; "R32 and R34 are the sane or .
different and each independently 5 represents any of the substituents of
Rl and R2; R36 and R38 are the_sane &, ent and each i ndependently
represents any of the substitREqts of £d R4; W¥epresents -OR40 or
-SR70; R40 represents al kyl (e.g - N )e g., phenyl or
-substituted 10 phenyl--i. pH&n I , _ gIwith.1 to 3, preferably 1,
~group selected from halo, BP%VFE’%%V4. ~3? 2 oﬁés, heteroaryl (e.g.
pyridyl, such as 3- or 4- pyridyl ' ' N- oxi de, such as 3- or 4-

pyridyl N-oxide), or -2, -3, or -4 pi peX or N-substituted piperidyl,
wherein the substltuents on saldNR [ eridyl is Cl to C4

al kyl, ‘al kyl carbonyl (e.g., hperwl-é'\ aO)!\E( 210) wherein R10 is H
or alkyl; R70 is as defined above anﬁ\ #he dotted |ine between carbons 5

and 6 represent an optional double bondy This invention additionally
provi des conpounds of Fornula 1.3: 41\- _

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 mdependently
5 reépresents any of the substituents of R1 and RZ;
R36 and R38 are the same or different and each mdependently
represents any of the substituents of R3 and R4;
W represents -OR40 or -SR70; |
R40 represents alky! (e.g., ethyl), aryl (e.g., phenyl or substituted
10 phenyl--i.e., phenyl substituted with 1 to 3, preferably 1, group selected
~ from halo, 'alkyll, haloalkyl or alkoxy), heteroaryl (e.g., pyridyl, such as 3- or
- 4- pyridyl, or pyridyl N-oxide, such as 3- or 4- pyridy! N-oxide), or -2, -3, or
' -4 piperidy! or N-substituted piperidyl, wherein the substituents on said N-
. substituted piperidyl is C1 to C4 alkyl, alkylcarbonyl (e. g CH3C(O) ) or
15 -C(O)NH(R10) wherein R10is 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



A- BRI4 ,. R48 \idam56 ~/ RA6 b Il \ ~R50al Rj N~R8 (1.3) NR 20
OY=:+7- a b, ¢, d, AL B, R5, R6, R7, and R8 are as defined for Fornula
~1.0; R44 and R46 ‘are the sane or di fferent and each i ndependently
represents any of the substituents of Rl and R2; R48 and R50 are thé sane
or different and each independently 5 represents any of the substituents
of R3 and R4; Y represents -OR52 or -SRZ7O R52 represents aral kyl (e.g.:
benzyl), aryl (e.g., phenyl or substitut’ed phenyl--i. e ,’ phenyl

ol el Kyl “or "l Kol ot By B R ard 9 B g4 Bl 1 R 9151 1
pyridyl, or pyr| dyR Q\BMFHé arellbe samesor mﬁenempnlddgach\indepaegient&f kyI (e.g

t hyl ted dyl, wh th
Subst i uent s TSR “FRL‘ ’@e#‘i%*d’é”‘sé"}?ﬁ’td:@”ci Diperdyl, wherein the
al kyl car bony! (e @re)th@rsan'gg)m rend angheach ind REG“&%"W or al kyl;

R70 is as SdeEBPéEeﬁ?@Hﬁyoﬁﬂ'% étfbsttlﬂi%rﬂgbiﬂddridrﬁ" ;bet ween carbons 5 and 6
represent an optlog doub W erably t'he doubl e bond.is absent) ;
and with the provi 5§prteﬁgrpts- Ve represents -OR52, and when there is

a single bond bet vn%rememﬂsatraikyl (e.qinblerizyljaadyl\(ban, ;btmnyl R4 subsiitutaic ar e

hyd b | d .
(b vhen’ v TSGR Bt SRBQuTTIel B o 3, rBicraBly P d@“ﬁ? g o
carbon at ons farhiﬂ@. alkyldhalesfkybor alkray), hetereawn/! (9.9., WﬂﬂMbéHC agndt Mnen R4S
is O at qige & @er'dr'W’r‘ud?f‘ﬂ o%ide, i such ad 8e6r B%%nd?l N@xldﬁ)hﬁlkal Ehas

i nvention al so, provi
QB %gsCribed

es
adni ni st eri ng®tHKle$¥ - %@ :Ia'v%r Avﬂeﬁﬁdﬁﬁt%éug?ﬁ“e{}& ?'Beegﬂpw?‘ﬁé%'n
substituents on said N-substituted piperidyl is C1 to C4 alkyl, alkylcarbonyl

(e.g., CH3C(O)-) or -C(O)NH(R19) wherein R10 is H or alkyl;
 R70 is as defined above; and
15 the dotted line between carbons 5 and 6 represent an optional
double bond (preferably the double bond is absent); and
with the provisos that: (a) when Y represents -OR52, and when there
is a single bond between carbon atoms 5 and 6, and when both R44 and
R46 are hydrogen, and when both R48 and R50 are H, then R52 is not
20 phenyl; and (b) when'Y represents -OR52 and when there is a single bond
between carbon atoms 5 and 6, and when both R44 and R46 are hydrogen,
and when R48 is Cl at the C-8 position and R50 is H, then R52 is not ethyl.
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.q.,
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 inhibiting
| proliférative diseases, both benign and malignant, wherein Ras proteins
are aberrantly activated as a result of oncogenic mutation in other genes--



25 herein, to a manmal (e.g., a human) in need of such treatnent. In
particular, this. invention provides a nethod 'for inhibiting the growth of
tunors expressing an activated Ras oncogene by the adm nistration of an '
ef fective amount of the above described conmpounds. Exanples of tunors

whi ch may be inhibited include, but are not limted to, |ung cancer (e.g.,
.30 lung adenocarci noma), pancreatic cagcers (e.g., pancreatic carcinom
such as, for exanple, exocrine pancreatic carcinonma), colon cancers (e.qg.,

CO: orec;al' C%Eitﬁ@'l'fa%zgé}@ﬁ%ké}ﬁi_s rfd?%}pﬁ%ﬁ@ﬁ't& rlnﬁﬁblt% ttach?ﬂ@ﬁ@il gém@fﬁ?rrﬁlnd cen
col on adenoma), el.oid | eukem-as (for ex acut e myel ogenous | eukem a
(ALY thyr it $4id |"i“&'glt'9f‘%§iﬂeécf>gmpélﬁ'a%ﬁ?g§é§€i istigfjgn g an -
nyel pgyspl as@ﬁ@cgwdmmé oMb tricytlic e?rhpbu@dsdesmed hfemiri,rtoemm:mr_nal o) .
provi des a nmgfho i_ohj ti e 1-beni gn an
mal i gnant , \T\ﬁ% e'_i%Lﬁé‘fng%Bé&r@gsﬂﬁ?@h@é@mﬁ@ %caﬁ?@gt @3 l?tésﬁ" r‘r‘esul t of
oncogeni c5 nutpsoliferative disdrder geneefibrorpatdsis: .or tumersinswhinheRRs 4% f i s not
activated by HQ O i ife kiMasBi dricoaehesng
acconpl i shed abray&%%gq{ahc?tm&n@s%ttér}% %%%egﬁfé%%owe%fp P’\F/tgé "gennunts;of dtajt?e tricyclic
compounds ded4@:G- AN, §&. &bh, Ick.dyn, fyalnfaay be dnhjbited BRI HICYFHC need of such
treatnent. Feonfpcundsededchibeliaidraih.. 5 proliferative di sor der -
neur of i bromat 0si s~ 0r _tunors.in,which S I.S. | vat ion or
Dver expr east on of T RehiguRds, BLl fehtin iinipE T4 ne8Cotdlf fahsfareds O
lyn, fynJ0 nenddbeifatridsylationinf théencogene prateincdapo Tihissinvestion butherer ei n.
The conpound fs ISl d.anadaahi b | deansferase 10
and the far n?gﬁlg%%]gﬁmggh\q%f @ﬁ@gg@n@stfra Eﬁ%?@gﬁ@%ﬁfaﬁﬁ/ﬁﬁion further
provi des a mé#BMals, especisllyimgnans tytheadminstationptiarpledvesamopnt
r'r?nlrrﬁl s _espfef!tﬁ’é tribybmaﬁwpgbhdé ?a%sgﬂﬁ%@hébﬁéﬁ] ThB é&mi@i’st@‘tﬁ)ﬁcdflthfe ?hm)unt
o e tricyclic conpoynds .describe oye. e.adm ni sfration o e
conpounds _of'cpmgoq"l%é?wﬁﬁd"l'%mf%} ﬁoeﬂgtée, \{ﬁ'()toi'ﬂwpgiq?rqeiyh@ BNorotein 15
transferase, tighsterade) isiusefuidn thetreatméntadf the eaneersedesalibedrabinye. above.
The tricyclic co eful j i Sl L | Nhi bi t
abnormal cell ul ar QQG?K&ﬁbé#%8§€h@§gﬁﬁﬁgnfgédgggtuﬁdﬁég&ﬁﬁg%ﬁﬁ§"it_ S
bel i eved t hatinhihiéabnommpbeeitidarngrpwtinn Withnut wisbingrtothecbound by theeryeft G-
A ~ 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 tarnesyl 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: |



prot®ein function, such as ras p21, by blocking G protein isoprenylation, 20
thus nmaking themuseful in the treatnment of proliferative diseases such as
tunor growth and cancer. Wthout wi shing to be bound by theory, it is _
bel'i eved that these conpounds inhibit ras farnesyl protein transferase, and
t hus show antiproliferative activity against ras transformed cells. This
~invention also provides a process for pgeducing 3-nitro 25 substituted
conpounds.. The process conprises reacting one nolar equivalent of a
compound: O-9- A ,BRlL ,--- RB Hd,IQ R2-n4 b'a N(1.09) N OR75
wherein R, R2, R3 ‘R4, A B, a, b, 4, and,f’he dotted lines are as defined
for Formula 1. 0; and R75 reffesents Na0 / OR76 whepei n R76 represents
‘alkyl (e.g., Cl to ¢4 al kyl, Q{er.aly et ; th one nol ar equival ent

of a 5 nitrating reagent, d Detr eing preformed (i.e.,
H 4at 00 equi nolar

prepared first) by m xing, ?\-I’U)Ol )
anounts of tetrabutyl ammmg Qitra trik uor acet i c anhydride; the
pound of Formula 1.0g taking

reaction of the nitratlng_reag%hta ith
place in a suitable aprotic solvent (e.§ nmet hyl ene chl oride, chloroform
tol uene or 10 tetrahydrofuran); said readjon with said nitrating reagent
bei ng conducted at a tenperature and pjﬁkgﬁ of time sufficient to
allow the reaction to proceed at a r¢ le'r&e.to produce the desired
final 3-nitro conpound of Formula 1.0k #Scribed below)--i.e., the
reaction of the conmpound of Formula 1. with said nitrating reagent is
conducted at an '

o 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 reegent 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 cdnductedl
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 reactlon 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 dunng the reaction time period. The reactlon
" 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 conddcted at:0°C and the
' temperature is allowed to warm up to 25°C. The reaction produces the 3-
nitro compound: ' :



15 i'ntial tenperature of 0C, and said reaction tenperature is thereafter
allowed to rise'to about 25C during the reaction tinme period. The reaction
usual | y proceeds overnight to conpletion, i.e., the reaction usually
proceeds f.or about 16 hours. The reaction can be conducted within a.
tenperature of 0OC to about 25C during a tinme period of about 10 to about 20
24 hours. Preferably the reaction is infjgially conducted at OC and the -
tenperature-is allowed to warmup to 25C. The reaction produces the 3-
nitro compound: -10- A ,BRL --- R3 02N 2% R4 R bra N (1.0h) NO R7/5 is
produced. The conpound of Fornula 1.0k en be converted to other 3-
substituted products by net hﬁis wel | to thosegkilled in.the art. For
5 exanple, the 3-nitro conpoun g Yo 3-am no, 3-halo, 3
cyano, 3-alkyl, 3-aryl, 30N ¢ ar -hyfy oxyl , and 3- OR77.
wherein R77 is alkyl or aryl. e B-\ ds can then be
converted to final productR? y‘bt.hg ’ 3 ri B&d herein. This

i nvention al so provides a process Yar produci nd 3-nitro. 10 compounds of
the formula: ABRL ,--- R3 2N " Il d | 111" R4 Ral:-/ IV (1.00)

x

N .
(1.0h)

is produced. , _ _ .
The compound of Formula 1.0h can then be converted to other 3-
_ sx_jbstituted 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 alkyl or aryl. The 3-substituted compounds can then be converted to
~ final products by the procedures described herein. o
~ This invention also provides a process for producing 3-nitro
10 compounds of the formula: o

by produéing 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 |



H by producing a conpound of Fornmula 1.0h from 1.0g as described above;
and t hen hydrol yzing the conpound of Formula 1.0h by dissolving the
conpound of Formula 1.0h in a sufficient anount of concentrated acid 15
(e.g., concentrated HCl or aqueous sulfuric acid), and heating the
resulting mxture to a tenperature sufficient to renmove (hydrolyze) the
-C(OR75 -11- substituent, for exanple, {hegating to reflux or to a

t enperature of -about -100C. The corrpoun(} of Formula 1.0i can then be .
converted to | o | kpoatf or the
conpounds of %ﬁﬁ%e}"@ﬁggéﬂ“&%g‘%@gﬂ%ﬁds o@@garfrrgulgé?ﬁgi@ %an t;\en be '
converted to 1@®fpounds of this invention by the methods described herein.

Tormul at A BRI o D o L e O et mo one
mol ar * equi val %&F‘iﬁ’tegﬁﬁmw a5 disgpyssed g’%’edfg .1139 bbﬁf]ogﬁgg qrf?%illtnurl?l |1~
b° R R as0 (1L0AK)The ¢dmpoendobbFormulaviadiesan thendbenconverieddtor eagent, said
ni trating r eadhiboul BRI FVBRIBH by thE mebBR HesEribbd hileiRy m Xing. at
o This invention also provides a process for producing compounds of
‘the formula: ; ' '

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
Formula 1.0k taking place in a suitable aprotic solvent (e.g., methylene
chloride, chloroform, toluene or tetrahydrofuran); said re_a_ciion 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 procéeds 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



0C) ‘equi nol ar anmounts of tetrabutyl ammoniumnitrate with trifluoroacetic
15 anhydride; the reaction of the nitrating reagent with the corrpound of
Forrmul a 1.0k taking place in a suitable aprotic solvent (e.g., nmethylene
chloride, chloroform toluene or tetrahydrofuran); said reaction with said -
nitrating reagent being conducted at a,tenperature and for a period of tine
sufficient to allow the reaction to progged at a reasonable rate to produce

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

~of the. COWD%%&E '?%f@fhs Jthel?eﬁbttidh %ﬁhﬁlaﬂybbﬁﬁué@dfa@@gerénd theconduct ed

t tial t
o Ll St S wis b Gr iihd PR o7 P S 98 e f 0c.
" The reaction RZJMIHNApBoeebdd anvethe gdtted linescarplast defined foe Formula 1.8act i on -

1y 25 d
W ihin a tenper at 1 qmBRRtys SEEORHIBI Ol 68CkhpEHERT: 98"“?3“?'“ e 10
to about 512-FarmuladiGh bypmsthods deserized below. ongpsa$ .di&qumq/ a@@Mﬁu‘é’t ed at

0C and the. Réﬁ&%gﬁ%fnﬁi'o?ﬁrmﬂ%qdl'Ptl’Y@SHhEBuﬁes 35(50rrh{]la':1)0]’fvér@bel 0j and

1.0k, R1, tted, |ine defi ned
for Formula Po@Wﬁédéﬁﬁﬂéﬁfﬂ%&'rubﬂ'tmﬁdﬁmﬁp@@ﬁ% WaRreR t'&%ﬁUE?ﬁBﬂ”&oar@orrpounds
of 5 For mul ghdsd ideyisssd Abdee terskEsriigs 1hon.ow. Al so, as di scussed above for

t he conmpounds of FEqrrnula 1 e co
converted to ot her E%QPPP% 8&12 'gpﬁgl;g%%@% ﬁ(/?ﬁé&é%g%nptﬁﬁgﬁ g)fare .
those di $6usdeatmabevdmor Formul a 1. Ch The: corrpounds of Formula.1.g can

be converted to conpounds of 10 Forngla 1.0t A ,B Rl --- 'R3 02N | R4
R2 aN(1.Onp NR78 : . :

wherein R78 is H or -COOR®2 wherein R2is a C1 to C3 alkyl gro'up
(preferably R78 is H), by reducing a compound of Formula 1.0j _\}vith 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., Oto about 25°C); reactlng
the resulting product (Formula 1.0j wherein the =O has been reduced toa
-OH) with a chlorinating agent (e.g., thionyl. chlonde) 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:




wher'ein R78 is .H or -000Ra wherein Rais a Cl to C3 al kyl - group
(preferably R78 is H), by reducing a conpound of Formula 1. with a

sui tabl e- reduci ng agent (such as sodium borohydride) in a suitable sol vent
15 (such as ethanol or methanol) at a suitable tenperature’to allow the
reaction to proceed at a reasonable rate (e.g., 0 to about 25C); reacting
the resulting product .(Formula 1.0j.wh ,ein-the =0 has been reduced to a
-OH) with a chlorinating agent (e.g., thionyl, chloride) in an suitable
organi ¢ S0l yantol G o BEREERG of FAERF 1 O Wit aCidiidoid 8f e fomhluee: |
tenperature 1O ¥ ‘ reac ion to proceed at.a reasonable rate (e.qg.
about -20 to about 20C, preferably at 415C) to produce a conpound of
Formula 1.0n: ABRL R3 02N .~~ 1 1 ~ 1 d R4 bra d (1.0n) -13- and
reacting a conpound of Formula 1.0n w conpound of the formula: H N N
R78 wherein R78 is as previously defijned, and is preferably H in a
suitable organic solvent (such as tetrahydrofuran or toluene) containing a
suitable 5 base (such as triethylam N- net hyl nor phol i ne) at a
suitable tenperature to allow the reactiOn to proceed at a reasonable rate
(e.g., 25 to about 120C). Conpounds of gwrnula 1.Om can be converted to
conpounds of this invention by the. nethods disclosed herein. Al so, as

di scussed ab@nereip(RT®is dosrevivuiety detind, ahdris plrefetatily, Htiha satglends of
CORRY! e oG B B4 B0 B b e st 7
5 base (such as tnethylamrne 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 .Oh.
This invention also provides novel compounds (produced in the
above described processes as intermediates to the compounds of this
15 invention) having the formulas:




~This invention also provides novel conpounds (produced in'the above
descri bed processes as internediates to the conpounds of this 15

invention) having the formulas: A,BR- ,--- Rs @&@Nd Il 1 ~ 2%H. R4.
RbalV (11.00h) N75 OR- 14- ARL ,--- RB 02Nd Il 2/ R11 R V _
(1.0i) N HABR ,--- RB @N2%1 11 R4 RO0O0.0j) ,BR ,--- RB N
dil ~/ 2~ 11" 4R R - -14- : '




a N*(1.0mM NR78 -15- A.BRL ,--- R3 2N dR2/ 1.1tt R d (1.0n) ,
and AB. RLR N 'd. Il NIZ 2/ I'tt " 4 RR b a OH wherein all
substituents are as defined herein. 5 Preferably, for the internediate
conpounds of the processes.of this invention, RR and R2. are H, R3 is halo,
nmost preferably C, inthe CG8 position; R4 is H and A and B are H when
t he double between G5 and G 6 is presght, and A and B are H2 when the
bond between C-5 and C-6 is a single bond (nost preferably the bond
between C-5 and C-6 is a single 10 pond). dhose skilled in the art will
appreciate that Rings I, Il, and/or’\}!I an be further substituted, as
described herein, to produgg the desly { conpounds? of the invention. .
‘Exanpl es of such novel interdgddaLe ds-\plude: 02N A 1 NN O

OCH 2CH. and . OgN\h;\" )\\’d
. : Rz/b\ \R4
. N

wherein all substituents are as defined herein.

5 Preferably, for the intermediate compounds of the processes of this
invention, R1 and R2 are H; R3 is halo, most preferably Cl, 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:

X

0’ “OCH,CH;

and
15



415 =16 @N A NN H DETAI LED DESCRI PTION OF THE | NVENTION As used
"herein, the followng terns are used as defined below 5 unless otherw se
indicated: M- represents the nol ecular ion of the nolecule in the mass
spectrum M+-represents the nol ecul ar ion plus hydrogen of the nolecule
in the mass spectrum 10 al kyl -(including the al kyl portions of al koxy,

al kyl am no and dlalkylanlno)-represent§ strai ght and branched carbon
chains and contains fromone to twenty carbon atonms, preferably one to six
‘carbon atons; al kanediyl-represents a di val ent, stralght or branched 15
hydr ocar bon chaln having from1 to atons, preferably 1 to 6
carbon atons, the two avail BN WL heysame or different
carbon atons thereof, e.g., nmeth et hyl i dene, - CH2CH2CH2-,
- CH2CHCH3, - CHCH2CH3, etc. cycl oakk < S saturated carbocyclic
rings branched or 20 unbranched of . f O carbon atons, preferably 3
to 7.carbon atoms; heterocycloal kyl -repregents a saturated, branched or
unbr anched carbocyllc ring containing{from3 to 15 carbon atons, '
preferably from4 to 6 carbon atons, \Whichcarbocyclic ring is interrupted
by 1 to 3 hetero groups sel ected fronl-qu.-s- or - NRL1O (suitable

het er ocycl oal kyl groups 25 including 2- br 3-tetrahydrofuranyl, 2- or 3-
t et rahydrot hienyl, 2-, 3- or 4- piperidiﬁ?l, 2- or 3-pyrrolidinyl, 2- or
3-piperizinyl, 2- or 4-dioxanyl, etc.); alkenyl-represents straight and .
branched carbon chalns haV|ng at Ieast one carbon to carbon doubl e bond
and ‘cont ai ni i d ably from2 to 6 carbon

atoms and most pr e.&? 1884 Yrerein, the following terms are used as defined below
5 unless otherwise indicated:
, M+-represents the molecular ion of the molecule in the mass
spectrum; ' : '
MH+-represents the molecular ion plus hydrogen of the molecule
in the mass spectrum; '
10 - alkyl-(including the alkyl portions of alkoxy, alkylamino and
| dialkylamino)-represents straight and branched carbon chajns and
contains from one to twenty carbon atoms, preferably one to six carbon
atoms; :

alkanediyl-representsa 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-, -CH2CHCH3, -CHCH2CHa, 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-tetrahydrofuranyl, 2- or 3- tetrahydrothienyl, 2-, 3-or 4-
plperidinyl, 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, prelerably from 2 to 6 carbon atoms and most preferably
30 from 3 to 6 carbon atoms;



30 from3 to 6 carbon atons; -17- al kynyl -represents strai ght and branched
carbon chai ns having at Ieast one carbon to carbon triple bond and
containing from2 to 12 carbon atons, preferably from2 to 6 carbon atoms;
aryl (including the aryl portion of aryl oxy and aral kyl)-represents a 5 .
car bocyclic group containing from6 to 15 carbon atons and having at | east
one aromatic ring (e.g., aryl is a pher?j ring), with all available
substitutabl e carbon atoms of.the carbo yclic group being intended as

Cibati tuted (e g, APgLpapensS Sraidih ater dranehad o I"éh?%‘?a’ !y
al koxy, 10 pleasbope o@Fﬁon torcarbonatiplel borichand coata{lyihgrﬂcrm 2 Qﬂ - NO2;
and hal o- reg{?ﬁgﬁr?fefrg&grf%m%nb%&rﬁaﬁ% and iodo; and

het eroaryl -r roupS having at |east one hlft er oat og% sel ected
fromO, S or N, sauaaylr(méudjag an @ortign Pharvioxycand aelkyl-repesgnSt? uct ure

and havi ng acéIHJc}réliﬁ?Fouﬁ%ﬂ?ﬂénnﬁf ﬁ@ﬂncmdns%férmn aﬂcﬁn§bﬁdthalmg ab provide

aromati c characte omat I I’OCP/C I C UIPS r abl Yy
cont ai ni ng f%ﬂ?n?@rﬁwaé'ﬁr'mn(eaﬂ oﬁﬁ/ ‘seaé’ eny! nn%) € §
Eopt i onal I'y gubstititatie dasionhatBeseoicthBAdarbocyatig rgrdyp bltmn:gurtﬂend asN N y Rg) O.
- an

50" ret or oheSSIpl phitis B auqtiiteny spRldrBREy Rt adhD ‘Ié'*‘@ﬁ"‘“"? Ay
for exanpl esubstitbtesk(e.@n 116 8) mithnenedr mone of halge alkyb: y&’f@(&ﬁ OXY,»3 c~~ I I
8 . ~ I L 0 &4 t th
4 posh | Onbgnﬁo%bﬁ% %ﬂmﬁoélkﬂ]@ﬁ"ﬁggdnalﬂlfrﬁfn@ GODR10 & N@é* &ed a e.

oSl ti for exanpl e,
"R3 can be at the . dado-frRrresents flupsoqehiomy QEQW CI:\I ‘I)or'l@rél 9 position.

heteroaryl-represents cyclic groups having at least one
heteroatom selected from O, S or N, said heteroatom interrupting a
'carbocychc 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 pyridy! N-oxide:

(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 I1I, for -
example, is based on the numbered ring structure: '

For example, in Formula 1.0, R1 can be at the C-4 position and R2 can be
at the C-2 or C-3 positiori. 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 mclude but are not Ilmlted
to: '



Repreesentative-structures of Formula 1.0 include but are not Ii

mted to:
-18- AB. A.B3RBE R. . R~-~dlIl 11 C 11 " 1ll babaRR Rl6 4 R2 I
RaR X RIBR® ~XR7R R R6----! IV-Rs R6--~') _ RB NN |
"(1.0a) (1.0b) ZRZR ABA.B %1 R31R3 R.AIIl */ RdAIIl 7/ 11 a
| Ra2aRs R RR XRT RRS~X-Rla Rf R, IV8 Rs~~l IVR8 o0ej R N\N

(1.0c) (1.0d) Z. Rand Z R Preferably,_ for the conpounds of Formula. 1.0
(including 1.0a to 5 1.0d): one of aj 19,’ c and d (nost preferably a)

represents N or' NRO wherein RO is 0- or -CH3, and the remaining a, b, c
and d groups A B

* (1.0c)

Z- R

Preferably, for fhe compounds of Formula 1.0 (including 1.0a to

,and'

5 1.0d): : _ _ ‘
one of a, b, ¢c and d (most preferably a) represents N-or NR®
wherein R9 is O or -CHg, 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 CR' or CR%
10 " each R! and each R2is independently selected from H, halo, (e.g.
C! or Br) benzotriazol-1yloxy or alkyl (most preferably Cq to C4 alkyl, more
preferably methyl);'most prefe'rably R1and R2 are selected from H or halo;
and more preferably R1 and R2 are selected from H, Cl or Br;



represent CRlL 'or CR2; nore preferably a represents N and the remaining a,
b, c and d groups represent CR1 or CR2; 10 each Rl -and each R2 is

1 ndependently sel ected fromH, halo, (e g.- O or Br) be.nzotriazol-1 yloxy
~or alkyl (nost preferably Cl to C4 alkyl, nore preferably nethyl); nost
preferably Rl and R2 are selected fromH or halo;  and nore preferably Rl
and R2 are selected fromH, C or Br; ig R3 and R4 'are the sanme or

di fferent and each i ndependent |y repre3éffs H,. haI o] or al kyI nost
preferably R3 is halo and R4 is H nore preferda X ' nd R4 is H
even nore preferalﬁ%/aRQ R4arg th&tsameocdéferpwsm '&I'RPQQ@“ §" Y 5 R5, R,

E; agg R%7eaqg prex@APEAdRAId o IR Fﬁ&%ﬁbﬁefbﬁaﬁ y 3Ky halcand Rfds tH;mefeer abl y ]
an the dotte at ons

and 6 repr es&fﬁgﬁﬁ@%ﬁggﬂ?c’e eggﬂdnor&&r%fe[rhgﬁ l&ﬁg"@?&(}g\%ﬁ e%nbond is

present, A arpbsiion ancPériddht |y represent H, -R10 or -OR10, and nost .

preferablx H and dé¢ ﬁ@eﬁ}; Qﬂdﬁ@’%éﬁ rhaageﬁc?erﬁf)ﬁ%ﬁpé e@é‘“f@fnal Kk BAA atons 5 -'

and 6, A “and B each i'nde esen I'kyI and H),
(al kyl)2, (- Hnasidprefergbly)R mﬂﬁrﬁ@rc deprasents 5 Ho: and R20is CL to

- bCéﬁza: ;<yl C7pthg”>c’:|12h§lﬂ(§>?]ﬁ-:ildgﬁeegel ; t%%ﬁr gr%arr{b&? al&n@%ndnber@w@ddnyé abe 9.,
subs%lr tuted, @t '°6‘P Pé tsHV\GSh?}r ‘ﬁ@?n &ﬁwebéé%ﬁgaé? Bﬁ?iﬁﬁ ag?d prri dyl
" or. dpyrr dyl Skmdep@)demlyerepresénlnu SR8 or tOR1P samch st prefetahly H.rtaﬂd phenyl
on Sai are
22I ect edﬁaf ro %ih é@q%ﬁ%axgﬁﬁg §eRJ/%éd'pm%rb8E ét8m%1§ aHE@XA ﬁéﬁ%ﬂs on
said N substeaqht mepepdemtumenresem Hm -(QR4P)ey (alkytwad ik dpbybal GHAAGyI )

20 "al kyl car bogysh L0, dridFbS) prefér: 95\1{—& R10) wherein R10 is H or
al kyl; nost pref I y R20 to era et hyl),
phenyl , subst i tut 1§ Henid C1aﬂ§9’r|v|9ﬁﬁnyl Cﬁ“&ﬂ'ﬁ”&éﬁ)pﬁﬁg {%/rr dyl, .
4-pyridyl N Iky‘lr(e?g benZyNGrisChi phedylalkgﬁwhépérnwherpﬂenyt inoiety

et e Ll SN et A, TSR e ), 25,
renmai ni ng sumyrrdyuéhoxtdb)arvmeram thef $ubstitugrds en. said substituted phenyl 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 alkyl (most preferably methyl), |
20 alkylcarbonyl (e.g., CH3C(O)-) or -C(O)NH(R10) wherein R10 is H or alkyl;
most preferably R20 is C4 to Cg alkyl (more preferably ethyl), phenyl,
substituted phenyl, 3-pyridyl, 3-pyridy1 N-oxide, 4-pyridyl, 4-pyridyl N-
oxide, or 3- or 4-N-substituted piperidyl wherein the substituent on the
nitrogen is C4 to C4 alkyl (more preferaby methyl). '
25 Preferably, for the compounds of Formula 1. 0, R represents -OR2°
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. -
4 Compounds of Formula 1.1 include compounds of the formulas:



Tricyclic compounds useful in the nmethods of this invention are described
in: (1) US 4,282,233, (2) US. 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. Conpounds of Formula
1.1 include conpounds of the formulas: -20- AL BR22 _ R26 \d\ 56 ,/ |

Il 11l R28 R24 a RS IN*7 R6 N, R8 (1_.#&) RN OOCR30 A B R2 A B R26
R22 RR6 "dam5 6 'dam5 6/ ¢ 'l Rea ' J Reab.Ua a 28 NR28- R
=IN~~ R7 RR5_/ R7T R6)j TVR8 R6%~ R8 NN_(1.1B) (1.1C) 0 OR30 ' O OR30
B RR2 A BRG6 R2A_"' R6_\  ghA.56,R4 | /26R24 4711 J ~a 28 R28 "
. . R




R=NR/ RR-~NR7 RIVR8R6IVR8NN (11D) (1.1 E) 5 OOR30 ' O OR30
' 21- R22 A" BR26 R22 A.% VB R26 \{5 6 \#(5 6 ~/ R4~ 11 .| R4~ I~ It
J a a2828R5' - RTRand R-I Nei RT R R6-0;::,. N8 R6 NR8 J R -
(1.1F) (1.1 OORB0 ' OOR30 Preferably for conpounds of -Formula 1.1: a
represents N, and b, ¢, and d represent carbon; A and B each represent H2
when the double bond between C-5 and 5,C6 is absent, and A and B each
represent H when the double bond is  present; R5, R6, R and R8 each
represent H, R22 and R24 are each |ndependently sel ect ed from;H halo

(e.g., d or -1 yl oxy or alkyl _ Berably Cl to c4

al kyl, nore . mAsst prB 8 % each -
[ ndependent |y G Wal 0; nore pNQ AbPy "RY2=ewd R24 are
each i ndependent | ycs®l C or Br ‘ ‘ re each

I ndependent |y e (e. g, RC nost

preferably R26 is H, nore preferalay \s G and R28
is H even nore preferably R26 is (k8 at theC—8 posi ti N and PEH .V -

represents. - OR30; anE-R;L re\g;eﬂ?nts ardnd (e. g. R /hﬁeroaryl (e. g ,

pyridyl, such as v Jd 8
_ . s/.\N/\_R |
(1.1F) )\ o (1.1G) )\

0’ OR® , E 0° OR%*

Preferably for compounds of Formula 1.1:
a represents N, and b, ¢, and d represent carbon;
‘A and B each represent Ho when the double bond between C-5 and
5 | 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; _
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
lndependently 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 R26is Cl and R28 is H, even more preferably R26 is Cl at theC-8 position
- andR28is H; - o
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), alky!
20 (e.g., ethyl), or 3- or 4-N-substituted piperidyl (most preferably the
substltuent on said N-substituted plpendyl is C1 to Cq alkyl and more
preferaby methyl). .
For example, compounds of Formula 1.1 include:



3- or 4-pyridyl, and pyridyl N-oxide, such as 3- or 4-pyridyl N oxide),
al kyl 20 (e.g., ethyl), or 3- or 4-N-substituted piperidyl (nost
‘preferably the substituent on said N-substituted piperidyl is Cl to C4

al kyl, and nore preferaby nethyl). For exanple, compounds of Fornula 1.1

include: .-22- R2 RR6 " 561 Il ~1~ R4~ R8 NN N(1.1H N30 OOR
wherein the substituents are as defined,above. Representative exanples of
conpounds of Fornula 1.2 include: A ~ 2 R36 56/ R34/ b1l Il ; R38
aRS - RT Ré#< Rg N (1.2A) OOCR4 5 R32 An\: B R36 R32 R36 \4d °d,/ R
| R% R2° |
R28
(1.1H)

A

0’ OR¥®

wherein the substituents are as defined above.
- Representative examples of compounds of Formula 1.2 include:
A B '




AS5*B 34%1 / R34/ b ,a 38 R38 RS R~-RR N R67 .. R8 R6~~ R8. NN (1.2B)
(1.20) , OORA0 - O\ORAD -23- %R32 A’ B R36 R32 ABR36 "~ 6 - R34~
Il 111 / R34/ I~11 Jaa 38 R38 RR7 RR5 ~R7 R6%J R8 Rs [V R8 N N

(1.2D) (1.2E) OOCR4D ' OCR40O , BA B R32 A R36 R32 R36 'd 56 ~ "~

§3/ 11 J R34-"-:- T Il ) R3_4~ITb~aa R38 R38 R5 R7 and R R7T R
-23- '

?~ R8 R6%TV~ R8. NN

(1.2F) )\

0" OR* ,

Preferably for compounds of Formula 1.2:
5 a represents N, and b, ¢, and d represent carbon;
A and B each represent Ha 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, R6, 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 C1 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 js
Cl and R38 is H, even more preferably R36 is Cl at theC-8 position and R38
is H;

W represents -OR49; and



(1.2F) (1.2 O OCR40.' O ORa Preferably for conpounds of Fornmula 1.2: 5 a
represents N, and b, c, and d represent carbon; A and B each represent H2
‘when t he doubl e bond between CG-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 are each independently selected fromH, halo
(e.g., A or Br) benzotriazol-1 yloxy or alkyl (nost preferably Cl to (4
al kyl, nore preferably nethyl); nost Referably R32 and R34 are each
i ndependently selected fromH or halo; nore preferably R32 and R34 are
each i ndependent | R48aepresents heteraarylde.@r ppridyl1suqeas dnar APyl and each
I ndependent | L1ag. f i By -oxidk), AikyBl(e.q. N&aYI) poredeormbl y R36
is hal o and @@@l?hﬁ@%%@ﬂ%?&? rd;a‘?yrq Elig‘l gxn@%} a )S(RigS iss.l)meven nor e
preferably R4eNisubgiituigd pipsridyl rgferably t@@”bﬁﬁt”ﬁ," .Wrs@b‘r Sents - OR40;
ang - 24_—dRﬁoﬁﬁgggtgmipeﬂeylagwa C4 @Il@yl._,adﬂw:mbﬁb'b_refer&my awetByl).or 4- py{ Ih dlyl)
and pyri - oxi gde, such, as, 3- 0r. 4-pyri : yl),
or 3- or é/ 4-N—subgﬁr‘?mwsp?fpé?riW?ﬁ('mqu# 8&%‘?’?%&%@%&{)@9&"3&%?%
sai d N substépresentspiQf?3, dyld wiserChotroR¢4 and IBAS arerfydiegen,;and whepl y
methyl). 5 a8 fa s, gancl ' fdgen Y
represents %H-aﬁgam%ené%ﬁhéﬂjaagé rlﬂ‘ghgﬁglp%bgss) “ﬁ@ha{égeélr\éé%% bot h
R48 and R50 aPR5P, andwherdmoth RHANDRAR gre hydwgen) amﬁgﬁw aepfse Eﬂ't s
- OR52, and Wied C-8 poBitiBAr H5REH heniREX iggt etiyld when R48 is O at the
C-8 positjon and O is H then R52 J ot . et hyl : Formul a
% ﬁ%m Rﬂé?wﬁa(*aéa%mﬁ‘@%%’g‘@ggﬁ@gw%%@@an when

1.3 al so'¥ncl ude
bot h R44 and wiih ¥replesentsy€DR52rahd when both R4ResdmtP meohydregen, amén R52

are hyar ogen R *HRFPL Sp # ied peeiirio 20 SIFOLMHR L B e

R52 is not alrégtesents -ORS2, and when both R44 and are hydrogen, and when
R48 js Cl at the C-8 position and R50 is H, then R52 is not alky!.
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 s halo at the C-8 position and R50 is H, then R52 is not alkyl.
20 ~ Compounds of Formula 1.3 still further 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 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 R50 are H, then R52 is not aryl and RS2
is notalkyl. | ' |
Preferably for compounds of Formula 1.3: _
30 a represents N, and b, ¢, and d represent carbon;
A and B each represent Ha 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;
R5, R6, 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 C1 to C4 alkyl, more
preferably methyi); most preferably R44 and R46 are each independently



15 » Conpounds of Forrmula 1.3 further includée conpounds 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 R50 is H, then R52 is not al kyl. 20 Conpounds of Fornmula 1.3
still further include conpounds mherelg (a) when Y represents -OR52, and -
whén both R44 and R46 are hydr ogen, 8 when both R48 and R50 are H, then

R Lo ol AebereBthed Pl ol RS, hork SRaRESHN Treaiivr nedate phgR 2ot Ré4 and

al kyl . 25 Coindepeniderdly sedectet dram 31,&¥eor Brur t her i ncl-.ude conpounds wherein

both kb and Ra0. B Sand 1 B0 atSAchhde M@ﬂg S *”.°2*"n"3‘? ‘e@‘d when
Preferably fGlocBRpB@stBraferatly ﬁiﬂ?as nalga iscily BoEs peefrrably 'Sc and d
represents Cacb&ﬁd R5038¢), BvBA MoreSprefitably HiB ié*@lrhttthécctp bhnﬁob@md RE2 veen

C- 5 and. C— I s absent, and A and B eaCh represent H when the doubl e bond
IS present; Ftb R6, R7, and R8 each represent H, 35 R44 and R46 are each
i ndependent |y sel RE2 ﬁebrésemtsﬂietémbo,'l((mogt préférathyS-BOI) 4~k]nyliz!yt|oi’320r4l-yl oxXy

et er abl y Pl B-EHBB A bt BlaRiddly ot ?W%'z@’&f‘ﬁf‘%?t‘*‘#iﬁ S0 or hal o

nore prefer albalp sebstituted anenﬂrsuobaaﬂm bramopbaayhtond-sen ¢N-substitetedy, a  or

~ Br; R484n g ﬁ?@ (ﬁgcfé réB'I '?,QS (}h&nﬁ@t’\ ealeN-dumdedpipeadgl ise- 9,
m)st y. R4

or Br), o an nore preferably R48 is 5

d and R50 |§1#P%W'ﬂﬁﬁ@"b?r@f@%ﬂiﬁ Y s Y% ad at theC 8 position and R50
is H R52 represeRl8 résresemarpheriyliSpyfidydf pytidyl, 3-pyridyd Nogxiddy4s or 3- or

RARNAIN M R é@@ﬁ{ﬂaie@ﬁp%ﬁ@ S e pin B SustiEhe BRen!
4- N- subst i t usaid N-substituted piperidyl is Cq to C4 alkyl (most preferably methyl),
15  alkylcarbony! 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) _O)\OR52

wherein all substituents are as defined above

20



10 piperidyl (nost preferably the substituent on said N substitued

piperidyl is Cl to C4 alkyl, and nore preferaby nethyl); and R70
‘represents phenyl, 3-pyridyl, 4-pyridyl, 3-pyridyl N-oxide, 4- pyridyl

N-oxi de, 3- or 4-N-substituted piperidyl, wherein the substituent on said
N-substituted piperidyl is Cl1 to C4 al kyl (nost preferably nmethyl), 15

al kyl carbonyl or -C(O NH(R10) wherein RO is H or alkyl, nost preferably
the substituent on the N-substituted pi%fé‘ridyl group is O to 4 al kyl.
Conmpounds of Fornmula 1.3 include: , B A B R44 RA8 R 44 R48, \idam5 6 ,

*d 5 6 R46 b I/ nCompoungls|of Farpua #.@includgeomPRURAREOIMIEGTA Rs . R R 6
N~ RR(NR (1.3A) (1.3B) 70 O @R52 0/)8 SR R44 R48 R44 RA8 E9 IH R46J -

I~ 11 RA6j Il J 50 R so R and N BN 20 (1.3C) O OR52 (1.3D) O SR 70
wherein all substituents e as de ve - P6- Conpounds of Forrmula 1.0
I ncl ude conpounds Fornul a .4}:j 4'dll"/ 2%1 1t | R4
: _ o’ N
R J—R*
b
. /x'\ R7 .

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
-SR65 and R10 is H, alkyl or aryl. Compounds wherein R is -SR65 (and
R65 is alkyl) and R10 is H, alkyl or aryl are disclosed in U.S. 4,826,853 and
W088/03138, and can be made inaccordance with procedufes therein.

Compounds of Formula 1.0 also include compounds of Formula
10 1.6

<N> G\Ré

(1.5)

A

0 OR?®

whereirr 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:



* each

Rb'a RIXR7 (1.4) R6 RB N Z R wherein all substituents are as defined
for Formula 1.0. In particular, conpounds of Formula 1.4 include conpounds
'wherein Ris -SR65. 5 Conpounds of Fornula 1.4 further include conmpounds
wherein Ris -SR65 and R10 is H al kyl or aryl. Conpounds wherein Ris .
-SR65 (and R65 is alkyl) and R10 is H, alkyl or aryl are disclosed in U.S.
4,826,853 and W88/03138, and can be qﬁﬁe I naccordance wi th procedures

t herein. Conpounds of Fornmula 1.0 al so“9'ncl ude conpounds of Fornmula 10
1.5 R3 N (1.5 A 20 OOR wherein all substituents are as definedin
Formula 1.0. In particular, nbnpounds Fornulaqi 5 i nclude conpounds

wherein R3 is Hor halo and R2 : pe or Formula 1.0 except that
het eroaryl is excluded; 15 these( onpounds fAr ‘l)l sclosed in U S 4,282,233
and can be made accordi ng t proegss A sc pse4t herein. Al so incl uded
in Formula 1.0 are conpounds "of Ia6,. - Rl -- RBR/ R NRI16

Rib(1.6) N OOR 1 wherein the substltmﬁ]ts are as defined for Formul a
1.0. In particular, Formula 1.6 inclugee Bdfpoufics) vvhereln RlL to R4 are

A

0° OR"

wherein the substituents are as defined for Formula 1.0. In particular,
Formula 1.6 includes compounds wherein R! to R4 are each
independently selected from the substituents given for R1 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 phenohc 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, hydroxyalkylammes
N-methyliglucamine 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



I ndependent|ly selected fromthe substituents given for RlL 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 conpounds are
disclosed in U S 4,863,931 and can be made in accordance w ththe
procedures disclosed therein. Lines drawn into the ring systens indicate
that the indicated bond 10. nay be aljg§hed to any of the substitutable
ri ng -carbon atons. Cbrtain conpounds of the invention may exist in
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amount “of | naaledre ainSieREd eyltelstq Ve RS 8 e'bbhedoaiting ©! o1

anmount of th
' compounds for purposes of the invention.

Compounds within the above described formulas include:

Cl .Cl

(515.00)

20



in the conventional manner. The free base forns may be regenerated by
treating the salt with a suitable dilute aqueous base sol ution such as
‘dilute aqueous sodi um hydroxi de, potassium carbonate, -ammoni a and sodi um
10 bicarbonate. The free base forns differ fromtheir respective salt forns
somewhat in certain physical properties, such as solubility in polar

sol vents, but the acid and base salts gkf ot herwi se equivalent to their
respective free base forns for purposés™f the invention. Al such acid and
base salts are intended to be pharmaceutically 15 acceptable salts within -
the scope of the invention and. all acid and base alts are consi dered
equi valent to the ’ 5 the correspondi ng coNpouRds for purposes
of the inventi onZCo i >#CGlhe abovg [ bRl i ncl ude: C
a  (500.00) ("' 00) CN
(530.00) N F F\WN ) N (540.00) N
CC 0O0C2H5 .0 0 C

'(540.00)



(545.000 Nc OOXRH5 - cl ~ I \ G NGO N (555 00) (560.00) NN
 OCH2CH3 )-OCH3 5 00 -30 ¢l N N/ | (565.00) (570.00) b'0. cl cI NN
(580.00) (575.00). Br NN ~OQO0 Ocl cl NN (585 00) (590.00)- N N
~C8H17 ,06H13 ~OO 50 ; 0 -31 Cl

-30-

(585.00) (590.00)

N
)\ /C8H17 : ’ )\ ,CGH13
O O .




N N* (595.00) (596.00) NNOO4-OCHCH3 CN/ RI i NNH (550.00) N
(600.00) NNNOOXRHs OO. (Tlllry O CS NNH (N (602.00). (604.00)
NN O OCH2CH3 OCH2CH3 5 0-32- s/ CNNH - HOCNN (608.00) (610.00) N
N NN.O\ ~O\ 0Ocl cl CNCNKNHCNH (614.00) .

-31-

/\ o

E ] (550.00) | [ j (600.00)

[ j (602.00) . [ j (604.00)

O//_-Loc;|-|2cH3 o él*ocHzc:H3



(612.000 N N/ OC NH(618.00) N ~-OCH2CH3 5 0 33 C cl NHNH
CH2CH3 ~ (620.00) (622.00) NN~OCHCHOCHCH ~23 =23C ¢l NCHCHN
H 23 H O(624..00) (626.000 NNNI 041- 0 Ocl C c1C '?NNH
(638.00) 36.00) N NN.~1 . ~OCH2CH3 JI~ 0O 50O

- -32-

[ﬁ (608.00) - l: j (610.00)
g el AOQ




34\ (()C. NC (640.000 NOOCHCH3 C B C C NIN" .. | |
(644.00) (642.00) NN OCH2CH3 O OOHOHO C C N N (648.00)
(646.00) N NN/ OCH2CH3 JO5 0-35- iNNg N-NNN C \ d'c NN
(656.00) ((654.00)' N o B o

-33-




OCHZCH3 ~O O ; O: HO H3CO. C Br A N N (660.00)

(658.
OCH2CH3 O OCH2CH3 . HOB~ C C NI N (662.00) (664.00) N
“36- C 02N O N N (666.00) (668.00) = N O OCH 2CH3 O OC2H5 02

(670.00) (672:00) NN CCO~ OC2H5 O~ OCC2H5 . C 02N C d

<34 -

(646.00)

N

|
D | E_)‘OCHZCH;,
5 o

Z O




N N (676.00) (674.00) N NN C 5 O0O0C2HS5 and 0 0 Preferred. conpounds
. useful in this invention:-are represented by . Fornulas 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
conpounds of Exanples 32 and 33. Mre preferred conpounds useful in this
invention are represented by Formulas £00.00, 530.00, 565.00, 580.00,
595. 00, 600.00, 608.00, :37- 610.00, 617.00, 618.00, 626.00, 642.00, =
644. 00, 656.00 and 662.00, and the conpounds_of Exanples 32 ansd 33. The
foll owi ng processeg SRay be enpl oyed to proga gonmpounds ~ of Formul a
400.00: ABR d b 400.00) 5 Z R Those skilled
inthe art will apg i e that conpounds AR Brwyla 1.0, e.g., Formula
1.4, are represented\by g%e conmpounds of Form\l a £90. 00. Those skilled in
the art will also apq?eﬁqate that the processgg—dgscri bed bel ow for
pr oduci ng conpound§jo ormul a 400. 00 (For 4 1.4) are also 10 applicable
to the conmpounds of{Forni . :




A conmpound of For nul a. 405. 00 may be reacted with RC(OL, wherein Ris as

defined for

Formula 1.0, in the presence of a base to produce conpounds of

Forrula 400.00. ABRL" d --- 6 R3 2r , I R1" R4+ RC(OL 400.00. a
(410.00) XRS5 r | R7 R R8 N (405.00) H 15 Representative exanpl es of
appropri ate bases are pyridine and triethylanmne. L designates a suitable
| eaving group (e.g., C or Br). -38- CDgRSUhdS of Fornul a 405. 00 may be

prepared by cleaving the group COORS fT

't he correspondi ng car bamat es

415. 00, for exanple, via acid hydrolysis (e.g., HCl) or base hydrolysis

(e.g., KOH: A% ,B Rl /£ 2~~ R4 R b .a 40 R5 R7 R6 R8 N
(415. 00) CooRa 5 Affrexy Q. CIlup VDINGQ_ 4 LI+ cl eavage
" reaction, e.g., Al |y substit uf s ethyl.
,Alternatlvely,. Nepetl e nature of Ray, AsSNdete ¢d by one

Skl IIed inthe art, NCorrpurnd

10

715. 00 nmay be treat'\éd wiffh a

(674.00)

|
C
0” “oc,Hy

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
and 676.00, and the compounds of Examples 32 and 33. |

More preferred compounds useful in this invention are represented
by Formulas 500.00,-530.00, '565.00, 580.00, 595.00, 600.00, 608.00,



argdnonetal lic reagent (e.g., CH3Li), a reductive reagent (e.g., Znin .

acid), 10 etc.,

to form conpounds of Fornmula 405.00. Conpound 415. 00 nay be

"prepared fromthe N-al kyl conmpound. shown as Formul a 420.00 below, in the
manner .di sclosed in U.S. Patents 4,282,233 and .4,335,036. A~ B RL d --6
Rs. 2J1~ R4 Rb a 415.00 R5 R7 R6 RB N (420.00) alkyl 15 It also will
be apparent to one skilled in the art t4at there are other nethods for
converting Conpound 420.00 to Conpound 405.00. For exanple, treatnment of

Conpound 4204,
provide nitrile

o, 1074 11 0o 02, 66,945 0 64 660656004l 005 aheL! ¢

ubséquen the nitrile under . either

SIS 0O
aqueous basi h@eomppunds obkarmMpies33ensd 3%r oduce Conpound 405.00. This
met hod is preferalthg fohewin Emeesges ma?&ie éﬂv’gldyed)ﬁ@ progiupe OMpbuTelsor
R4 R
B

i perazine ring. A~ B 56 FW ~~---
(phgo.oé; al kb?%"ﬂ“lﬁ‘bﬁga‘ﬁ FW R Ra

bax RS R\. Rs R8N
A .

)N\ (400.00)

Z" R

Those skilled in the art will appreciate that cdmpounds 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

w for producing compounds of Formula 400.00 (Formyla 1.4) are also
icable 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.

5
belo
10 appl
R
15 Rep

A B

R3
;zs5 | |
——R* 4+ RC(O)L — 400.00.
— :

: (410.00)

resentative examples of appropriate bases are pyridine and

tricthylamine. L designates a suitable leaving group (e.g., Cl or .Br). -



ba*"R Rf R6 RB N (420.00a) 5 CN C. The conpounds of Fornula 400.00
wherein Zis 0 may be nmade by an alternative process using direct
conversion of the N-alkyl conpound 420.00 with an appropriate conpound of
Formul a 410. 00 such as a chloroformate (such as phenyichl oroformate). An
appropri ate base, 10 may be added, and heating nmay be required. Typically,
a tenperature ranging from 50-150C is_égilized, O her conpounds of the.

i nvention can be made by reacting a conpound of Formula 400.00; wherein R-

is phenoxy, with S0di U ' f ' I o A B R
55 WZ R4 1l R E{Jﬁ&a@i& '38'16';%'% 4953?%6%[&8& B%‘%S? t%é\%évmﬁl tﬂ?4_20. 00)
al kyl ConpougtburGQIdR? érom Hreceresponting catpamatas 9d6:0G% tapexample, via
PREPARATI ON gk By GNP ohfroRRI @sg 0 kdigy: mul a 400. 00, wherein
. X is carbon anﬁ)ﬁ‘e%ﬁgng@%io car boneslg (C—ll)afgs a siyngl e bond, can be
prepared by reduci ng conmpound? EPr mul a 405. 00, wherein X is carbon and
the bond to C 11

(415.00) (lzooaa | |
‘5  wherein Ra is a.group which does not prevent the cleavage (eaction, eg.,
Ra is an optionally substituted alkyl such as ethyl. : _
Alternatively, depending upon the nature of R, as determined by
one skilled in the art, Compound 415.00 may be treated with an '
erganometallic reagent (e.g., CHsLi), 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



is & double bond, with I'ithium alum num hydride in tetrahydrofuran.
Conversion to flnal products can be done follow ng the process described 10
above for conversion of conpounds of Formul a 405.00 to conpounds of _
Formul a 400. 00. PREPARATI ON OF DOUBLE BOND COVPOUNDS Conpounds of Fornul a
~400. 00, wherein X is a carbon atom having 15 an-exocyclic double bond to

- carbon 11, may be prepared fron1conpog@ .420. 00 as descri bed above.
Conmpounds of Fornula 420. 00 may be produced by the nethods disclosed:

generally i r\'eygt?on B%Bﬁi mﬂé’vg’cﬁﬁdﬁéviaé niﬁ‘illé géﬁ"l‘fda"eéﬁb!é?;%ué?ﬁ HyopRpsied by a

ring closurereact ring,is fornmed by
treating corﬁfdbﬁd‘lmuodewlthﬁfa?%@%ﬁﬂﬁswa@f éc'dQJF@ fieng Wosid aci ds f or

this pur poseprbagbé@bmé&sncﬁxembe Th.bﬂ&ﬁ&d ipasierdtI¢ whdrl theraws d) ,
CH3SC3H BF3, act|on, can er.forned in the absence of, or

with, an me?‘{%sg'ﬂ" WI% teP@ﬁ'dé&eﬁ-E AZNGR8G: enperature and tine of the

reaction.-vary wth the acu°d emp)Boyed. For exanple, with HF/ BF3 as the

super acid systemthe te raty e may be 25 controlled so as to mnimze

side reactions, gych as HExaddi\ion-to-the exocyclic double bond. For this

purpose, the te atd e '55 geﬁe ally the range of from about +5C to

-50C. Wth CF3SG3H system the reaction nmay be run
es

at - el evat ed tenper t r fff om_abput , 25C to about 150C.and at | ower
t enperat ures r eag Fﬂonger to conplete. Generally the
super acid is enpl a’n exdess, rably in 5 anpbunts of from about
1.5 to about. 30 equi val ents. )Q\BRl--- W c/l R Rb~0O a

R> _
- RS \ .
(420.00) |ky| |

1.
(420.00a) N

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 apprdpriate compound of Formula 410.00 such
as a chloroformate (such as phenylichloroformate). 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.



5 R*7 R6- 8 RRacid N (425.00) alkyl ABRL" d ---- R3 2 ~11 )4- R b
R4 a5 RR7 Rs RB N (420.00) alkyl A ketone conpound of Formula 425.00
may be forned by hydrol ysi s of.430.00, e.g., such as by reacting a
G.gnard internediate of Fornula 430.00 with an aqueous acid (e.qg.,
aqueous HCl). la in Fornula 10 .430.00 represents chloro; bronmo or iodo. O
-42- A%,BR --- R3 2 R Rb acid _4¢25.00 5 MlaRR/ R6RE N . '
(430.00) - alkyl The Gignard internmediate 430.00 is formed by the reaction
of the cyano conmpound 435. 9\0 vm'tté,an appropriate Gignard reagent 440.00

. [ Y e

base-

—p 400.00
heat C

(420.00)

|
alkyl
Compound 420.00 is prepared as descnbed in part B above.

PREPARATION OF S|NGLE BOND COMPOUNDS

5 - Compounds of For_rnul_ai 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 descrlbed

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

Formula 400.00.

PREPARATION OF DOUBLE BOND COMPOUNDS

-Cdmpounds 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/BFj, CF3SO3H (triflic acid), CH3SO3H/BF3, etc. The reaction can be
performed in the absence of, or with, an inert co-solvent such as CHxCly.
The tempefature and time of the reaction vary with the acid employed. For
example, with HF/BF3 as the supér 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 CF3SO3H as the super acid



prepared from 1-al kyl - 4hal opi peridine.. The reaction is generally 5
~performed in an inert solvent, such as ether, toluene, or tetrahydrofuran,
under general Gignard conditions e.g., tenperature of fromabout OC to
about 75C. Alternatively, other organonetallic derivatives of the | _
al kyl -4- hal o pi peridine can be enployed. A% B Mjla %Rl --- R3 RS R7 N
2,-4-- R4 + R6 Ra. Rbz::Z: a CNN (449,00) (435.00) alkyl 430.00 10 The
_.cyano conpound of Formul a 435.00 is produced by converting the tertiary
butyl am de n agsmt ch as
PQOCI 3, SOC12%§B§8'%WH% E}Fégétﬁ)erp&?m%é]nnﬁ éttl%l ég t?’ﬁ%%%sngg o abcﬁjéhl oride
in pyridine, 2566 tomhout 1808¢iass %talﬁwﬁét%wf@mf@é hU& t%éea%mgéﬁee tgkeSr with

“a co-sol vent ,|o,$g@-hoqﬁ, b@_ne 15 The dehydrating agent such as POCI3 is
enpl oyed in equiv unts or _.great er and. prefera unts of
from about 2 to aglb‘?ﬂe E&V SYREN %‘H&és empio ‘Paqﬁcgsfeﬂﬁ?l‘?@gbﬁgoand tinme
can be enpl oyambdrnts of #om abomOT 5itogtidue 30euivatentsbut general Iy heat is

added to accel erate the reﬁctlon Preferably the reaction is perforned at .
or near ref lux. Al B R ; 2- \ | R4 435.00 R Db 0 a (445.00)

reaction

(420.00)

I
alkyl

‘A ketone compound of Formula 425.00 may be formed by
"hydrolysis of 430. 00, e.g., such as by reacting a Grignard intermediate of
Formula 430.00 with an aqueous acid (e.g., aqueous HCI). 12 in Formula
10 _430 00 represents chloro, bromo or iodo.



‘5 of* a conpound of Fornula 450.00a and 450.00b, in the presence of base,
wherein Gis chioro, bronmo or iodo. : Rl d CF. GCH R3 C Ow 445.00 2 4 ° .
+1 RA Rb a CONHC(Cl .j )3 (450.00a) (450.00b) The conpound of Fornula
450.00a may be fornmed by hydrolysis of the corresponding nitrite wherein
the appropriate cyanonet hyl pyridine, 10 such as 2-cyano-3-pyridine; is
reacted with a tertiary butyl conpound‘%g aci d,. such as concentrated

sul furic acid or concentrated sulfuric 4cid in glacial acetic acid.
Suitable tertiary butyl conpounds include, but are not linmited to, t-butyl
al cohol, t-butyl chloride, tﬁbutyIBbron1de t-butyl iodide, 'isobutylene or
any other conpound whi ch undéd\i hy@f ol ytic conditions 15 forns t-butyl

car boxam des with c&ano conmpop The tenpeyature of the reaction will

vary ‘dependi ng upon e deagfants, geperally the reaction is conducted
in the range of from ut ' NOC with t-butyl alcohol. The :
reacti on nay be perf d \ ' ' 4 but is usually run neat. 20
An alternative p for ymefor

f rrpoun%a| f Formula 400.00a
455—0-0—38—&%42560@W -44- A B

rraylnvolve di rect cy 2afi on ¢
.- R3-R dVYIN 214 RY

! R5 R7
R®- R®
|
(43000) 1,

~ The Grignard intermediate 430.00 is formed by the reaction of the
cyano compound 435.00 with an appropriate Grignard reagent 440.00
prepared from 1-alkyl-4halopiperidine. The reaction is generally
5 performed in an inert solvent, such as ether, toluene, or tetrahydrofuran,
| under general Grignard conditions e.g., temperature of from about 0°C to
about 75°C. Alternatively, other organometallic derivatives _of the 1alkyl-4-
halo piperidine can be employed. .

MgI®
. RS R7 |
* Re R®
| - N (a40.00)
(435.00) L al_kyl
| 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, SOClp, P20s, toluene sulfonyl chloride in pyridine,
oxalyl chloride in pyridine, etc. This reaction can be performed in the
absence of or with a co-solvent, such as xylene.
15  The dehydrating agent such as POCI3 is employed in equivalent
- ,amo'u_nts or greater and preferably in amounts of from about 2 to about 15 '
equivalents. Any suitable temperature and time can be employed for



(455:00) c;%4 ZRR-~b R al R5R/ R RS ~NI (400.00a) Z R
Cyclization to formthe.cycl oheptene ring nmay be acconplished with a

strong acid (e.g., triflic, polyphosphoric, HF/ BF3), and may be performned,
in an inert solvent, such as ether, toluene or THE The tenperature and 5

time may vary with the acid enpl oyed, as described in process A above.

Conmpounds of Fornul a 455.00 wherein Z = 0 nay be prepared by treating a
compound of Fornul a 425.00 with an app‘r‘b%rl ate chloroformate - (e.g., ethyl

chlorof ormate) of formula 410.00 in the rq sol ve uch as
tol uene, di opsﬁerram&@eéﬁact'%oplatgea\er@wﬁg&a&t'g Pﬁﬁalaﬁfj P‘w’%‘r‘ﬁ%& 10 150C,
preferably 108ackithC. Preiérably thédeabfion isidéridithedl ateoromehrmefited of prepari ng

- conmpounds of Fornula 455.00 , nvol ées reacting an unsubstituted

pi peri dylidene conpound of FQsrul gy 460.00 with the appropriate
“chloroformate (e.g., ethyl ch\lorofformate) of 15 Forrmula 410.00 in the
presence of base, sgdh as py armeN\or triet¥yl ani ne. -45- R Rs Ala B
2~~ R4 br/ R+ 410.00 ,

(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 CH,

X \ ——» 445.00
/\/

b, CONHC(CI—E,
(450.00a) (450.000) '

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,
lsobutylene or any other compound which under hydrolytic conditions
15  forms t- -butyl carboxamides with cyano compounds. The temperature of
" the reaction will vary depending upon the reactants, but generally the
reaction is conducted in the range of from about 50°C to about 100°C with
t-butyl alcohol. The reaction may be performed with inert solvents, but is
usually run neat.
- 20 . An alternative process for the formation of compounds of Formula
400.00a may involve direct cyclization of Compound 455 00 as shown
below. -

GAR



R7 R8 N (460.00) H Conpounds of Formul-a 460.00 may be produced fromthe
correspondi ng carbamates of Formula 465.00, via acid hydrolysis, using for
'exanpl e, aqueous hydrochloric acid, or base hydrolysis using for 5 exanpl e,
pot assi um hydr oxi de.. Alternatlvely, sonme conpounds can be prepared by
. treating the carbamate, Formula 465.00, with an organonetal lic reagent,
such as nethyl lithiumor a reductive rgagent, such as zinc in acid, etc.
dependi ng upon the nature of the Ra gr& p. For exanple, if Rais a S|nple
~alkyl group, CO2Ra may be cleaved by al kaline 10 hydrolysis at 100C. Al B
' RL--- R3 CCA2R4 ARDb aBOip- 460.00 R5 R7 R6 R8 N (465.00)
CO2Ra The car bamat e conpouyds of Fornula 465.00 may be prepared fromthe

appropriate al kyl,conpound ormula 4 00 by treatnment with a '
| y/i ' A vent, such as toluene, wth 15

chlorof ormate, prefe > -
warm ng to appr oxi ' Qi:r native nethods _are available for
the conversi on of 25.0?)\ 5. as eviously described (e.g. Von -46-
Braun reacti olR%omditi ongAs Bormul a 425. 00 nay be. prepared as

descri bed above. <

(455.00)

| )\ (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 ranglng from 50--

10 150°C preferably 100-120°C.

-410.00
425, OO + —>» 455. OO

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

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



'SUBSTI TUTI ON ON THE PYRI DI NE-RI NG 5 Various nethods can be used as
described in WD 88/03138 to provide conpounds which are substituted on the
pyridine ring, i.e., in positions 2-, 3- and or 4- positions of the
tricyclic ring system For exanple, t he cyclization nmethods described on
pages 20-30 of WO 88/03138 can al ready have the appropriate substituents
on the pyridine 10 ring in place. A varjety of substituted pyri di nes are
known in the literature and. can be ed%foyed in these syntheses.
Alternatively, the azaketone of Fornula XIX (from page 27 of WO 88/ 03138)
ABRLd--- R3 2~~\ J RIA R b’B 0 (XIX) p.27 W88/03138 wherein Rl and
R2 are both H can be converigd t4 the appropriately 15 substituted
azeketone wherein Rl and R2 dre—Ron-H subgfitutents. If both Rl and R2 are
~desired to be non-f ulgst i dure would be repeated. The
azaketane is thus re , KN1g agent such as

net.a- chl or oper oxybeizoi c agi d ( MCH ydr,ogen peroxide to 20 produce

t he correspondi B& ound R Fbgen of the pyridine ring is
an N-oxide: As if a4 4 1/ 4 R baRb~a00 (470.00)
(470. 00a) wherein one of a' ', ¢ or d is and the are CH
or CRlL or CR2. This. r$§pt|-' ornylly rum éﬂot eraturegs?$§§1;15c to
reflux, -nore _

(480, o0) |

Compounds of Formula 460. OO may be produced from the
corresponding carbamates of Formula 465.00, via acid hydrolysis, using
for example, aqueous hydrochlonc acid, or base hydrolysis using for

5 example, potassium hydromde 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 Ra is a simple alkyl group, CO2Ra may be cleaved by alkaline

10  hydrolysis at 100°C.

» 460.00

I
(465.00) | 0,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



25 t'ypically at about OC. The reaction is preferably conducted in an inert
-47- solvent such as nethylene chloride for MCPBA or acetic acid for
hydrogen peroxi de. The azaket one N-oxide of Fornula 470.00a can then be
reacted wth a chlorinating agent such as S02CI2 or SOCI2 to forma
conpound of 5 Fornula 470.00b. Typically, this reaction results in
nmonosubstitution of d in the ortho or g&ra position relative to the N atom
of the ring. A% At B--- R3 --- 1// C t 1 R4 C_~R4 b~L,-

aba OO0 (470.00a),.(470.00b Vi product s,
steps 1 and ZB'QHB\TQaé'I“&‘ ’é‘%ﬁ%‘% C&'np ﬁ\s o?gormu@%badﬁg IBeR3 CCA 1
I R4 Cl-"-- Rrep@ited as descilibed a%@eo 10 (470.00b) (470.00c) Typically,
the resulting disubstituted corrpounds have O ortho and para relative to

the N atomof the pyridine ring. The nono or disubstituted conpounds. of
Forrrul as 470.00b and SUBSIiIUIIQN ON THE PYRIDINE RING

5 Various methods can be used as described in WO 88/03138 to
provide compounds which are substituted on the pyridine ring, i.e., in
positions 2-, 3- and or 4- positions of the tricyclic ring systerh For
example, the cyclization methods described on pages 20-30 of WO

- 88/03138 can already have the appropriate substituents on the pyndlne
10 ringin 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 R1 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-chloroperoxybenzoic acid (MCPBA) or hydrogen peroxide to
20 produce the corresponding compound in which the hitrogen of the pyridine
ring is an N-oxide:

(470.00) '_ - (470.00a)
wherein one of a', b', ¢' or d'is N—O and the others are CH or CR? 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




470-00c above can bé reacted with various nucleophlles such as 15

al koxi des, amines,.thiols, etc. This will result in conpounds- where one or
both of the O substituents are repl aced by the nucleophile to provide a
conpound of Fornul a 470.00d or a conpound easily converted to - Fornula
470.00d. A% ,B R~ ~d -- - R3° 470.00 bc or 470.00c R2-"- 1 R4 bra O
470.00d -48- The substituted ketone of rnula 470.00 can then be converted
to the desired conpound by'the nmet hods escrlbed above. Fornul a 405. 00

wherein Rl or are chlori can  be d t he |OWI

ocest » Sl S ROl Bt de el M
- eFoxi a a e N-oxide o

- Fornmul a 415.00 ca d rmul a .

415.01. Typi cal | y%?h?}@'ﬁ%% NW’&%QPFPQ“F’% m}gpacaﬁﬁ{aﬁlﬂédre%%o{d)d in the

ortho or par withos chiosinatiag agent such asSPeGlehSPClare form gcompaund 8ki de of -

Formul a 445 B8rhala BP0.00bMaYpRaNgXHE Fdditioh esits?in monosubstitution of Cl

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

(470.00a) | ~ (470.00b)

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

10 (470.000) | (470.00c)

Typically, the resulting disubstituted compounds have Cl ort'ho 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 Cl substituents are replaced by the nucleophile to provide a

compound of Formula 470.00d or a compound easily converted to

Formula 470.00d. '

470.00 b
or 470.00c

470.00d



~10 .415.00 with a peroxyacid such as 4-chl oroperoxybenzoi c aci d.
Alternatively, the O substituted azaketones of fornula 470.00b or 470.00c
‘above can be converted to the correspondi ng derivatives of Formula 405.00
above wherein R1L and/or R2 is O. by nethods anal ogous to those described
“above. At this point the O substituent(s) can be 15 di splaced by an
appropriate nucl edgphile to provide thQ sired substituent. Suitable

nucl eophi | es include al koxi de, ami nes, thiols, etc This reaction usually

G 2l ;ging'n? e act) RAvUsstinfied Refbne ¢f! 64"4‘”7'9 450 0ed trerPbeebnddied 1§ her Hhe
conducted in? eéﬁ?%&w@é'@g yn‘“&rf"?ﬂ'@rqs &ﬁcv ga ®The conpound of
For mul a 405. 00 i s Fonmola405.60; athetain RiconRdane chforinepcanibe mate &y the

descri bed -ab C5- 06- ENE DERI VATI VES Conpounds “of formul a
400.00 wth gc\fl E&Iﬁ@ﬁ%b@y{)%% C-5 25 and C-6 can be prepared by -

heating a conpound of B70.00h in acetic aci8 with §802 to produce a
conmpound of Formyl a 470.)Qk 'COHpOUﬁdS of Formul a 4N»-00%° can beogonverted.

/ ods al rékgdyd ibe
\\ 4 a a (4

npounds hgvi ng \R plper-zine'ring bound
to the G 11 of theb\LS leus, i.e. pOr :
are best prepared vi aaal kyI et i on t-he—a-p-p-ﬂeprl “atel y s _bst I tut
pi per azi ne compound of XQca 70R*00 with a conpound X FormJlRé 705. 00.

to final ;prod ,dRCCP
R3 RlLdR3. thlz
I

PREPARATI ON ORE.

Conmpounds of ForrruFé 00 ain the appropr elff )lnm ed halide.
"(such as d, Br, B gimlar leavin |rou| (e_0._ gosyl oXxy or
mesyl oxy) . The 10 react |'~QQ |;/usRaIIy conduct ed |n9vt Ivent such
as tHF or tol uene,
(415.00) -l ' : (415 01) I
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 pe'roxyacid such as 4-chloroperoxybenzoic acid. _
~ Alternatively, the CI 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. '

EPARATI F C5-C6-ENE DERIVATIV
o 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 SeO2 to produce a com‘pound of Formula 470.00i.
- Compounds of Formula 470.00i can be convened to final products
according to methods already described.



optitonal ly with a base such as triethylanm ne or potassi um carbonate,  and
typically at a tenperature range of anmbient to reflux to produce a
compound of Fornmula 710.00. H RS NR7 R6 RB A~ B N RR3 (700.00) d
ROR/ R4 b,, aABRENRT ,m7 ~6RB R--dR RN(C(710.0) R2~ 99
bra (705.00) L R4 15 In this reaction RO is Hor COR2Ra (wherein Rais a C
to C4 al kyl group). The preparation of gprrpound 705.00 wherein L is d 1is
anal ogous to the procedure described "l‘l“l_ U'S. 3, 409,621. By nethods known
i.n the art conpounds of Fornula 710.00, wherein. RO is CO2Ra, can be
‘converted to Fornula Bherein RO is H, by adh pAse hydrol ysis as
‘described. -50- ig U S 26, 853. Fbnpounds ?{1 for 10. 00, peherei n. R9
0

is H can be convytxs s'c.e 00 by N+ Mdr ocess used
to convert Fornul@ 405 FofNul a #66—9®. €ohpolnds of/41 M00, wherein

Ris 3-pyridyh©xyb/‘c r eaqid-g’ 3- DYROXYNYLLE BR*with an:

5 excess of phosgene~ah td|uen®di chi or onet hane ata oC Th-t ht presence of a

base such as py(4zo.ogh) ADal ternate route f@ﬁom)erat ohg the conpound of
Formul a 710.00 'is by reductive am nation of the aza ketone 715.00 with the
pi per azi ne

, E | NA
Compounds having a piperazine ring bound to the C-11 of the
5 tricyclic nUc|eus. 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 Ci,
Br, or I) or other similar leaving group (e.g., tosyloxy or mesyloxy). The
10 - 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 reflux to produce a
compound of Formula 710.00. '

'H_\

. N
R DR
RS ! /‘ . HB
. ~N
(700.00) l’I\l
RS
+

(705.00) L R? )

. 15 In this reaction R9 is H or COoRa (wherein R2 is a C1 to C4 alkyl group).
The p'reparatibn of compound 705.00 wherein L is Cl is analog'ous to the
procedure described in U.S. 3, 409,621. By methods known in the art
compounds of Formula 710.00, wherein R9 is CO2R3, can be converted to
'Formula 710.00 wherein RS is H, by acid or base hydrolysis as described



700000 H R - NR7T A%B R6! RB, N RLd--- RB (700.00) 1\ R~ R4
bra A BRNR8 7 Rl --- R3R6 d %N (710.0) R2/ /10 J. RO bra (715.00)
0 R4 10 The reaction is typically carried out in a polar solvent, such as
‘met hanol 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 conmpound of Formnula.710.00 by egpl oying a variety of 15 reducing
agents, such as NaCNBH3, or catalytic'ﬁydrogenation, for exanple, hydrogen

| Pd/ C. W ' th | th ds of. | ign. Al

o er nat i ve Bridedx83685%) Casedins atiptmbia LI Qonpnefhin s &H baT- "

Bxll g i gion? Ri neprivestiedrtoroom pounds, ofi Foraiule 400i00 by thegpmoeemeddo&onxertgg(rj mul a
3 exce r (0) (6] ).

with et butbrTiHE el Fofinbia 4o, By & obhRbten HIE DO

chloride at 3pysddypexutcarcbefprepared by meactingphydioxy-Qysising Wthsa)  The nitro

group ”msthéibmeg% 6f§5Hb%Zi géné%wﬁeﬁ%m‘% RtitRsn&Et DeC iWIhapréserice of i ngs in

et hanol , or powdere c - acetic acid in aqueous -51- THF. By nethods
"know t o t hos® bage|sush aswyridingr ¢, the anine group can be,

An alternate route for generating the compound of Formula 710.00
is by reductive amination of the aza ketone 715.00 with the piperazine
700.00 . ' )

© . (715.000 ©
10 - _ _ .
a 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 hydrogenétion, for
~ example, hydrogen over Pd/C. o
When R9 is C(Z)R, these are the compounds of the invention.
An alternative process for introducing substituents at the C-3 |
position of pyridine Ring I of Formula 1.0, involves nitrating a compound of
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 grou'p may then be reduced to the corresponding amine
using iron filings in ethanol, or powdered zinc - acetic acid in aqueous



converted to a variety of substituents, such as, halo, cyano, thio,
hydroxyl, alkyl, alkenyl, alkynyl and hal oal kyl. Conpounds of Formul as
1.1, 1.2, and 1.3, wherein R30, R40, R52 5 and R70 represent a pyridyl

N- oxi de, can be produced by reacting conpounds. of Fornmulas 1.1, 1.2, and
1.3, wherein R30, R40, R52 and R70. represent pyridyl, with one nolar
equi valent of an oxidizing agent (such, oxone) . varlous el ectrophilic
speci es can al so be added to the pyrldlne ring 10 fromthe corresponding

brom or 1 odat T BYhen8s kWK fiose dotg i flcCart ng?avftlﬁs&afbﬂp SRHEL Y
lithium(e. gconvg@ﬁ;d jo pvavietieef substituents, sugbrasy helo, gyaneuthit dnoxyrhen be

guenched wi t iy eam@,ﬁwog Ajiad ﬁgfora ile (e.g. RL L, etc.). 15 Al so,
n cleophlles

t he. hal ogens can | sp[aced wth _
hydroxybenzot riaz d it yridi ne
Siampo !ﬁ G omimnds prand has Wheran . R40nB53
ring. In §heantddR® presertespylidyliN-oxideptante preduced by readfing necessary20
"~ to protect c | t ons -
Gonvent onal CRIeBnBRiet Forme T, Vi Bt @%@%Z@E@P@%.ﬁ%@@ﬁgb- |
"Protective Cepregen pyrmnamth ogrmblagieguivalenttrot\an exidigirgoagentNeuch sr k .
1981. For ex%gghg the groups listed in colum .1 of Table 1 may be

protected as In ted in colum 2 of the table: -52- TABLE 1 PROTECTED
GROUPS 1. GROUP TMasieupminctrenhiic spegiegratpiss bradded.todhg yfidine titghenzy ! |

- 000H - CBphéroy the correSperidiing Aalo-bbEttiidd pyridild ¢Raihula, 49%. odliemy! -~ ~
o R1is halo, preferably bromo or iodo). Transmetallation of the halo . |
derivative using an alky! lithium (e.g. n-BuLi) provides the lithio derivative,
- which can then be quenched with the appropriate electrophile (e.g. R1L,
~etc.). . : _
15 Also, the-halogens can 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 certain R1, R2, R3 and R4 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:



,00,, COA0 -CH -0 . -CCH2phenyl, O -0OCH31 OSi(CH3)2(t-Bu), -NHR

. Wherein Ris any. substituent on an amno -N group within the scope of R
~the claims NR-CO- CF3 ,-NROOOH3, -NRCH2 O-NH2 -N .0 -NHC(O-Qt-Bu)

O her protecting groups well known in the art also nay be used. 5 After the
reaction or reactions, the protecting groups nmay be renoved by standard
procedures. Conpounds useful in this i ntion are exenplified by the
following preparative exanples, whi ch “%houl d not be construed to linm't the
scope of -53- the disclosure. Atern chani sti c pat hways and

anal ogous structures within the scoMe |nvent|on may be apparent to
those skilled in.the art. 5 PRERARAI
N- (11- DI METHY

NHC( Cl -) 3 Sugpgn - di PHOT ? yypno| - (800 nl)
10 and heat t] f 1 egpl *ng"‘ GAEGTETJS%E&)WA se over

45 minutes. Naintain the temperature at [5€OQalkyl t¢@0besayt on s
conpl ete, and for 'Q@%di tional 30 mnutgs. Dilute the ﬁ@ure M th water.
| o

N CN L NC

-COOphenyl, —= CHs

PR -
/.NCOaI.kyI. /NCObenzyI,

- NH N
- /NCOphenyl

~_ | \ P
A0 | A N s \
_ 0]
o -(5 +~OCH yphenyl,
OH | Q . 2phenyl

-OCHg, OSIi(CH,),(t-Bu),

-NHR, wherein Risany -
- substituent on an amino
group within the scope of

the claims " R
-NR-CO-CF5 ,-NRCOCHG,
o)
@)
0

-NH-C(0O)-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 thls invention are exemplified by the following
preparative examples, which should not be construed to limit the scope of



(400 nL), charge with toluene (600 nl) anhd bring to pH 10 with
concentrated aqueous amoni a. Maintain the tenperature at 50-55C 15 during
the work up. Separate the toluene phase, and reextract the. aqueous

| ayer.. Conbine tol uene phases and wash with water. Renpve the toluene to
yleldthetltle compound N-(1, 1 dlrrethylethyl) 3-met hyl -2- pyridine

- carboxam de, as an oil, from whi ch sol i product is crystallized. (Yield
97% - as determ ned by an |nternal stanttard -assay with gas 20 ,
chr omat ogr ap LO?OD NY.L L L-

ETHYL) - 2- PYR%? F&EC XANEHEaLYE m a‘\"si'c Bllﬂl"l’agé&d Spalgdoll’ NHC( CHB) 3

NHC( CFi 3) 3 Btrashires within tha$.peomfﬁbanmlvmftnoﬁrmmb&tﬂp;@@%aﬁ@ﬁh@sﬁ A N-(l 1
25 di net hyl etspmb%,élgaﬁ@n%by -2-pyridine carboxamde (31.5 g.) in

t et rahydr of uran and cool the resulting solution to -40C. Add n-
~butyllithium (2 eq.) in hexane while maintaining the tenperature at - 40C.

The sol utgon turns deep purplep ARSHAVEERKAMAEN de (1.6 g) and stir

the m xture.. Add sol UE!EE 3£ E; Er A% &Eﬁ_r‘lei &%gl , 0.174 nole).
30 in tetrahydrof&'an F YR ELENL)z2-K g Yie- terp ure at -40C.
46 -54- Stir CARBOXAMIDEY m xture until the reaction is corrplete as
determned by thin la chr@g%t ogr aphy. Add terl(];t'_g3 the reaction until
the color is dissipafied. tratt the reactigh with ethyl acetate,
wash with water, and Iconce trate ToO a T®si dle whijch ié the title conmpound.
(Yield 5 92% as shown ?fw tography). C. y/ < ,

3-[ 2- ( 3- CHLOROPHENYL) ET L] YRI DI NE- CARBO- NITRI QE\ Cl \'' \ G LNLCN CN

AL CB) 3 NHC(CH)3
__ Suspend 2- cyano-3 methyl pyndlne (400 q) in t-butanol (800 mL)
10 and heat to 70°C. Add concentrated sulphuric acid (400 mL) dropwise
_over 45 minutes. Maintain the temperamre 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-QHLQRQPHENYL)ETHYL] -N-(1,1- DIMETHYL-
ETHYL)-2-PYRIDINE QARBQXAMIQE : :
Xyt |

el

NHC(CHs)3 NHC(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-
butylllthlum (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-chlorobenzylichloride (26.5 g., 0.174 mole)
30 in tetrahydrofuran (125 mL) while maintaining the temperature at -40°C.



: Fbar a solution of the title conpound of Preparative Exanple 1B, 3- 10

J 2-(3-chl orophenyl)ethyl J-N-(1, 1-di nethyl et hyl )-2-pyri-dine carboxan1de 1175
g, 0.554 nole) in phosphorous oxychloride (525 nL, 863 g, 5.63 nple) and
“reflux for 3 hours. Determ ne conpletion of the reaction by thin [|ayer .
chronatography Renove any excess phosphorous oxychloride by -distillation
at reduced pressure and quench the rea%%%on in a mxture of 15 water and

i sopropanol ; Bring to pH 5-7 by addi ng *50% aqueous sodi um hydroxi de

| ution whi h bel
Crystalline St raacton detuse sl e aclon f 6ot R e et eifinel B,

- crude producmurbja)@rwhrqma@grmW\/eAddM«aiertoﬁmetreastncpn uptirtbee, COe!mdScooI to O-

S0C Lo yi el OERBAPY B et pae< g %ﬂ%ée%a%f‘*{m g o
72C-73C, 89. waderi andeongntrale tgqmﬁm_wmm nsmmtmcqmm) ? %@3 CH LORo -
el S bz RSBy

nole) in dry tetrahydre

‘magnesi um chNOTRIE (395 2. 48 rml elllter' 0. 585 rmle 1. 2 eq ) over 15

NCNNCN C

m nutes. Maintain the terrperatur at 40C- 50C r as
necessary, for 30 aLeT MG cE:lorrpl by thin

| ayer chromat og action q 0D below 2 5
with 2N HO and joTurT ol at Renove t he

“bul k of thetetrM illationf adfNst theNesul ting
solution. to pH 3.5 by! gﬂl tion of aqueous sodi um hydroxide. Cool to O to.
5C and filter off the NHL{ChBla ne hydrochl ori de salt product. Wash with

compound. " (i el o: gt Bisg i PipBds Fardobu i of PlerfalielERainp 1, 5%,
theory) 1€ - (a-lbﬁlmpnemﬂl)e‘/EWHN-(mMlmam)ﬂmnymg@yn@mg1carboxam|de
- (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 '
Iéyer 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 élufry 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- PIPERlDINYL)IS (2-(3-CHLORO-
HENYL)ETHYL)-2-PYRIDINYLIMETHANONE HYDROCHLORID

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



Dl HYDRO 5H BENZ(J 5. 6] CYCLOHEPTA[ 1. 2-b]PYRIDINE O | I / ~d -s ~ NN C
J4B8 NCH3 . Dissolve the title-compound of Preparative Exanple 1 D above
(59 15 g, 0.15 nole) in hydrofluoric acid (120 nm., 120 g, 6.0 nole) at
-35C and add boron trifluoride (44.3 g, 0.66 nmole) over 1 hour. Determ ne
conpl eteness of the reaction by thin layer chronatography. Quench the
reaction using ice, water and potassi umggydroxide bringing the solution to
a final pH of 10. Extract the product with toluene and wash with water and.

20 brine. Oonﬁsgméﬁhﬁ\ érhsna@w%?ﬁn_s@ ¢h%leh.féraorm R, 1a@@qob' SRl i

hot hexane Mae I nsol é.! él on _and CO@WF; ate 't he :
filtrate to rymtast intain thectemparatira at 49°613Q°bY g0 with walesgg: 45.7
g (HPLC purinetessa .,foﬂﬁefmﬁufebe%yénmﬁébe tioreofherekction by thin

%‘S*RBO?& SNy %’%&*@5@ rAang e sgart %9 Ry aion tog oM 19 beloweR g

of Prepar@ti \wuttEQMCéamdltlaum/ms(unﬁfg splutiorvat 857G fori hhour. Remove the .
tri fl.uor omet mewkﬁ@mt&@amsy st b ochus g B8 sARUGHC, {01

18 hours under ni t SS Q |on

ro
thin layer cHP medltl%@ﬂ aqmw@ummym'aeemi e t° eaet i on '
W th ice-wat emtearaﬁf thel dryétalling rgldré@ﬂéndé 58t produst) Veasonitheice caru wEt@rr act

t he product wth nethylene chlo ntrate under

pressure to a%?d]g ryto Gqnstan t\)ﬁ%‘ﬂ%\?‘tﬁoﬁgbwe@ﬁ& %9%{99 ofing: f)f'&g‘ﬁct into 1
N HCl whiléh it68. 2@&&@/!;1111!!1)894%)9#\ mﬂBS?at&ﬁTOcBQf’/soﬁthemyl)ﬂ filter through
celite. Adjust the=pH of ) YeTA(cYy 5 hydroxi de
(50%, extract thgepro HhL H r‘ E?H Fﬁﬁ ﬁ Eﬁ%ﬂ'&éﬂmder
reduced pressREYDRO-BHBENZO{D G)C !'Am 1 far )i -= n NE i n hot hexane,
and filter to renps [ Cormgeentrate the fi afe to yield the
title conpound field: 1264 p ' 09 ’CI65%

CHs_ o . _ o

Diésolve 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').o'ver 1 hour. Determine |
completeness of the reaction by thin layer chromatography. Quench the
~ reaction using 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)—§,1 1-DIHYDRO-5H-BENZOQ[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 chromatography. Cool the reaction and quench the
30 reaction with ice-water and adjust the pH to 6 with barium carbonate.




of theory). 10 F. . 8-CHLORO 11-(1- ETHOXYCARBONYL- 4- Pl PERI DYL- | DENE) - 6
J11- Dl HYDRO 5H- BENZ S 6] CYCLOHEPTA] 1. 2-b] PYRIDINE O O (535.00) N N CH3
‘o CH2CH 3 Dissolve 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 mL, 45.9 g, 0.423 nole). Follow ng conpl ete
_.addltlon mai ntain the terrperature at_ 596)C for 1 hour, then add -

di i sopropyl ethyl - amine (2.7 nL, 2.00 g, 0.016 nol e) and additional et hyl

Cenct on by EXTACCherpats Rl mAndiRs W%gar?  AfdrenfiatLAbENCSS O the
mxture to Zﬂedm:leldmresslﬂ'erleraémut & litem Waab Iwithhwates| ae@ extract ihedogieh
water. — Concgy %%&p&gﬁp@ﬁtéﬂﬁ 30 Bf EENAEE cRBECAY, Séi'ﬁi flferi N hot

€a

_acetonltrlle olutio h 14 0 ctivated '
char coal . “RefifoHGh chlites AGivak tbe ; theafiltrgie 19 fQ M‘ﬁ‘ eﬁ%& i%ﬁ WBntrate the

" filtrate go nyerfomea(m%p extratr the product it metmwenetanlcmcfec,andnemm ate the

' d by 25°filt Wash h I d
Bt *bel ow Yocanger (Adiicss insaiind aeh Gesidie Rshhe fig "T‘gﬁsﬁ‘a)‘gb??t?‘é?”%@
'80% of .t hebeyane @ndsfiladiorembye (idsoBER DdriceRiale thel filtmle-tapeld
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- et hoxycar bo@ythepryi peri dyl i dene)-6,1 1 -di hydro-5H
benzo[ 5, ffcycl ohept a 1g2ch L%odlm -EPRAOKYCARBDONYL ) PIRERIDWHE (50 g) in

ethanol (395 B e YRR OFd ST NZofs élb%tt?ﬁﬁbﬁ%%r&%ﬁﬁ‘ﬁ%phere

Xees

(535 00)

N
C02CH'ZCH3

Dissolve th_el 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). Foliowing 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. Remc‘)_ve
the actlvated 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).



for *64 hours. Partially distill off the ethanol and dilute the residue with
brine, and extract with ethyl acetate (3x). Wash the conbined organic 10
‘phases with water and dry with Na2SO4. Renove the solvent to give a solid
which can be recrystallized fromtoluene to give the title conpound as a
~white solid. (Yield: 24.5 g, 77% nelting point 154-155C). H By .
substituting in step 1 B above, the bengylic halides: C Br d Br O or
15 for neta-chl orobenzyl chl oride, and enploylng basically the sane nethods

~as steps C throug IDYLIBENE -6£11DiHYDNG-EH-N (11 )

Hor H respecti vel onpound IS recrystallized
from tol uen® a3 ToVE=al |E152C Brono conpound (I1) has
20 a nelting poi nt of ti -58- PREPARATI VE 2 A

3. 5- DI METHYLPYRLZ

CH3 CH3~C Non cof 285 ni
(1.31 nol) of &5% pe Ceil A

yd sol ution
‘ per at ur e

wT ngN\adeg®t i on. After
Jhe reactlon was

rose to 850 andsuas MNe
the tenperature orNt he
stored at 5C overni ghtes
distillation under . : 9
and then neutralized{w th J10% NaCH sol ution to pHIlof abgut 7. The product

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

brine, and extract with ethyl acetate (3x). Wash the combined orgapic
~ 10 phases with water and dry with NaZSO 4 Remove the solvent to give a

el ndd _at=/t st enpesd
| xt ur e~dr opped to abou
ANer parti al renmoval of 1

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

AcaRacH

15 for meta- chlorobenzylchlonde and employlng basucally the same methods
as steps C through G, the compounds

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



extracted wwth CH2Cl 2 to give the title conpound as a V\/mte solid (yield
142 g, 83%. B. 1-METHOXY-3.5-DI METHYLPYRI DI Nl UM METHYL 15 SULFATE CH3 CH3
CH3 N NCH3S0O OQ OCH 3 Dinethylsulfate (42.0 g, 0.33 nol) was slowy
added to 41.0 g (0.33 nol) of 3,5-dinethylpyridiniumN-oxide.with
mechani cal stirring. The mxture was then heated on a steambath for 1 hr.
Then -vacuum was 20 applied while cooli %% to give a brownish solid of the
title conpound in quantitative yield "~ 2-CYANO 3.5-DI M ETHYLPYRI DI N E

CH3.CH3 CH3 CH3 CN N+. CH 3 P I- AR oIed(OC) sol ution of
sodi um cyani de *(49.0 g, O. 999 135 nL of water (air

free) was drippedAl-ne diPrYEtl l ridiniummethyl sulfate

(83.0g, 0.33 nol) in nL ' . 25 keepi ng t he
tenperature bel ow 3C. The ur% Eat?H%lbout 3C :
ter to give 40g of

overni ght. The mixture was [fi Itered a.n.d_xmhed
the title conpound. An anal\i sanple was 5 allized from
i sopropyl ether and pentane (M“1) (mp.: 61-62C).
N-(11- DI I\/ETHYLETHYL) 3. 5- DI METHYL- 2- PYRI DI NE CAR
N.. N CN N C(CH3)3 O | o)
A solution of 285 mL (1.31 mol) ot 35% peracetic acid 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

M DE CH3 S CH3 CH3 CH3

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
®
.y | CH3SO4
%o Hs

Dimethylisulfate (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. | ' -

Z-QYANQ-Q,Q-DlME I HYLEYHIDlN
CHsSO4
OCH3

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



To & stirred solution of 20.3 g (0.153 nol) of 2-cyano-3,5 10

di nethyl pyridine in 100 nL of 20 nL of conc. sulfuric acid within 10

M nut es, followed by 20 niL of t-butanol over an additional 15 mnutes. The
solution was warned at 75C for 30 mnutes after which it was cooled to
room tenperature and basified with 25% NaOH. The product was extracted 3X
with Et OAc (600 mL), which was conbi nedilqa_nd washed 1X 15 with brine, dried
(Na2Ss4), filtered and concentrated in c to give the title conpound

ces) 611 BT AR U e ke 100 L AT o o

CH3 NH C(CFb} 25 k. l\kee@mgzmagemmraturemlmg 3*Q sl'h,q)remtlgadwlure was

N-(1,1-dinet gwrsa 'avfabgée @@gv& r@’ﬁfnﬂhféewﬁé“ﬁh@mﬁ@ufd%heWWh 1-dim
et hyl et hyl ) -

I ne car oxani basi cal ly the
sane net hodswééefstpeﬂj‘ée éggtqw%gﬂeeompquﬂépaﬁ'hﬁvw @é@%“gg %ne obtains
8- chl or o-83- nﬁéd?yétallliéd(ﬁ‘bm |sopropyl ether and pentane (4:1) (m.p.: 61 62°C)
pi peridylidene)-6 [ E)l SPIALLD, v B dine. 25 -
Reaction tines ar det PEe O SRATT VE |

By subStitth&ﬂB_QKMIEE N for 3,5-di: rrethyl pyr|d| ne in Preparatlve

Exanpl-e 2 above a | 1 oy ng 5 asi ca arre cedure (steps A- E),
t he corrpound Br fdtf Hb bll-V Q‘.EI'?

C(CH 33

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. sulfurlc 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 (NaZSO 4)", filtered and concentrated in vacuo to give the
title compound (31.26 g) as a yellowish oil.
| E. -CHLORO-3-METHYL-11-(4-PIPERIDYLIDENE)-

-5H-BENZC Y HEPTA[1.2-b]PYRID!

- 20 - By substituting in stép 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-dihyd ro-5]-_|-benzo[5,6]cyclohepta[1 .2-b]pyridine.

25 Reaction times are determined by TLC or HPLC. |



H - can be prepared. Note that the addition of the nitrile group to the
yridine in step C of Preparative Exanple 2 can result in the formation of
ot her undesirable isonmers which can be renoved via flash chronatography.
10 PREPARATI VE EXAMPLE 4 A, 8-CHLORO 5 6- DI HYDRO 11 : o
H BENZOF 5. 6] CYCLOHEPTA- [1.2-b]PYRIDIN-11-ONE NFNOXIDECI O 11 0 O .15 To
a mxture of 25.1 grams (0.103 nol e) afgg: chloro-5, 6-di hydro-
11H benzo[ 5, 6] cycl ohepta[ 1, 2-b] pyri di n-11-one in 175 m of dry nethyl ene
chl oride at OC under an argonmmgﬁwmopw se over 70
m nutes. a solution of 24.12 g or Oper oxy-benzoic acid in 150 m
of met hyl ene chl oBydaibstitutiag t he addi ti on ‘the solution was stirred for 1/2
20 hour after which the ice bath fter two days the reaction
“was poured into 1.0 N aqueous sodi umYfy 1de and extracted with

met hyl ene chl oride. The organic porti Wer e conbi ned, washed once wth
wat er, dried over magnesium sul fate, ™ “red and concentrated in -61
vacuo. The resultant product. was tritulated with isopropyl ether and

filtered to mmsctﬁm%ﬂ’ﬁylﬁymaasn W@a@ramvslsiam lefzeabbve enddofowing. B. 2

4 50 orkroSsely ke fuecs @ehfz% @%&E&ﬁ#ﬁrﬁa?] oI PYR DI N 1L QN

ad d d NNOOd COCNCG

can be brepared.' 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 chrqrnatography.

10 _ .
PREPARATIVE EXAMPLE 4
A. - 8-CHI -5.6-DIHYDRQ-11H-BENZ -
1.2-b]PYRIDIN-11-ONE N-OXIDE
15 To a mixture of 25.1 grams (0.103 mole) of 8-chloro-5,6-dihydro-

11H-benzo[5,6]cycloheptal1,2-b]pyridin-11-one in 175 mi 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



To & m xture of 29.13 .granms (112.2 mml) of the title conmpound from
Preparative Exanpl e 4A above, in 40 nl of dry nmethylene chloride at 0C and
‘under argon atnosphere was added 500 mt of 1.0 M SQ2CI2 10 dropw se over 1
hour. The ice bath was then renoved and the reaction stirred at room

- tenperature for 1 hr and then refluxed for seven hours.. The m xture was
poured into 1.0 N aqueous NaOH and extrgg¢ted three tines wth CHd 2. The
organic portions were conbined, dried over MgSO4, filtered and

concentrat ed j ?Pagﬁq{éh,te?,u}(? o?jHE{ wgy?ﬁtu}‘%lbﬂ WNIW&OBF&})II eﬁ'ﬁer]&oa”d

Separated via roma t'l e conpounds.
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'gﬁﬁe{y\aﬁ!ﬁ §

Mﬁﬁ LELIRRLGE o SRHNORGTIG "W ¢

silicone bat

resi due was ¢t

sat ur at edSaqUBENZO$S
- (magnesi um sul phat e)
two title compounds.
a silica gel col s .
hydr oxi de in net fonmet hane {ds thy el uanj ve the
- 2-chloro conpound.
compound (Yield: O™% ‘ e

removed under the r actugn condi tions used in the rqgctlon
8- DI CHLORO-5 6- DI HY 11 H BENZJ 5. 6] CYC - PTA[ 1

2-b] PYRI DI N- 11- YLI E) PI PERI DI NE AND 4-/(4. ANORQ 5 6- DI HYDRO- 11

H BENZQ[ 5 6] CYCLOHEPTA-[ 1. 2- b] - PYRI DI @ e NE 1/ O c

~“NNN C ~ON
To a mixture of 29.13 grams (112.2 mmol) of the title compound
from Preparative Example 4A above, in 40 mi 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 CHoClo. The organic portions were combined, dried over MgSOQOa,
filtered and concentrated in vacuo to yield a product which was purified
15 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
reactlon conditions used in the reaction.

evaporat@d to give a mxture of the.
separ at &d by IR chromat ography on
Qd

-62- C. 4-(2

+
Cl”



H dd 11 Aad d /N NON 5H By following essentially the sane
Jrocedure as that described in parts E TO H of Exanple 2 bel ow, the
2,8-dichloro and 4, 8-dichloro products of Preparative Exanpl e 4B above
were cqanverted to the - corresponding title- -conmpounds of Preparative Exanple
4C. 10 PREPARATI VE EXAVPLE 5 To phosphorous oxychloride (256 nL) stirring
at reflux was added dropwi se a solutigp.of conpound 515.00 (109 grans)
fromExanple 1 dissolved in chloroforn1(850 m.). After stlrrlng t he

resul ting sol utiof, forg.g B : € g
m xt ure was H to I
vacuo. The r

aqueous sOdm CLREi [ the resultlng mxture was sllghtly basi c.
Extraction , 20 drying of the organic phase over

anhydr ous nagnesi um sul fate, concentration in vagug/ any p. beatlon by
oro o N 596. 00, (27
anlor 'uct 515. 01,

flash col unm chronmat ogr provi ded the 4, 8-#
grams, 23%yield,. .
-63 G O N (515.

Cl

5
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 - :

E ATIVE EX

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 chloroform removed in vacuo. The resulting solution
was cooled in an ice-water bath and to it was slowly added 1N aqueous
sodium hydroxide (850 mL) followed by'50% aqueous sodium hydroxide
until the resulting mixture was slightly basic. Extraction with ethyl acetate,
20 drying of the organic phase over anhydrous 'magnesium sulfate, _
conoentration 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,



'O OCH2CH3- (9 granms, 8%wyield, np 176.5-177.9 C). PREPARATI VE EXAMPLE 6 5.
fl-(8- CHLORO 4- METHOXY-5 6- Dl HYDRO- 11 H BENzZ( 5. 6L- _ _
CYCLOHEPTA[ 1. 2-bIPYRIDIN-11- YLIDENE)PIPERIDINE C CH30 1/ d d  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 aqueous sodi um hydroxide .10 and 7 ml of
methanol were heated at 135C under. a nggrogen atnosphere in a sealed
pressure vessel for 18 hours. The vessel was then cooled to room
tenperature. The m xture was poured into water and extracted three tines

wi th nethyl ene chloride. The organjc pO QNs_were conbi ned, dried over
1 N\wabllo to provide a 15
i gphy (4-*7% nmet hanol :

magnesi um sul fate, filtered and g€
o T dd—ehd then triturated with

resi due which was purified via f \ash-

saturated with anmoni a in et hyl 2Re r

| sopropyl ether/nethylene chl gyfde To pripvide 144 ng -at the title

conpound as a white glass. -64- PREPARS '

11- DI HYDRO- 11- HYDROXY- 5H BENZ( 5. 61- qg'{ﬁ[o]ﬂz- b]PYRRDINE C / O NN

~ OOH5 To a mixture of 25.03 g (10% “8-chl oro-5, 6-di hydro-11 H
in 200 nL of nethanol at room

benzo[ 5, 6] cycl ohept a[ 1, 2- b] pyri di n- 11=0n
tenperature and under a nitrogen atnosphere was added portionw se

o 0" "OCH,CHy
(9 grams, 8% yield, mp 176.5-177.9 °C).

PREPARATIVE EXAMPL '

5 - 4:(8-CHLORO-4-METHOXY-5.6-DIHYDRO-11H-BEN -
YCLOHEPTA[1.2-bIPYRIDIN-11-YLIDENE)PIPERIDINE

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
isopropy! ether/methylene chioride to provide 144 mg-of the title
- compound as a white glass.



~over a period of about 1 hour 4.82 g (124 mmol) of sodi um borohydri de.
Qccasional cooling with an ice bath was necessary at tinmes during the 10
addition in order to avoid excessive reflux. After 1.6 hours the m xture
was poured into ice cold water ‘and then extracted with ethyl acetate (3X).
The conbined organic portions were washed with brine, dried over

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

purified 15 via.flash chromat O%I‘-‘%EP%A*I‘?’%%?AWLE&?H ate in hexanes) to
' nar no
Dl HY

yi el d nore product which soli " &m&&
DA i 2B 8. 11

conbi ned to vyiel dA 20. | .

- - DIl CHLORO 61yt OMPRIAHoBERARIDIRECYCLO HEPTA[ 1. 2-b]PYRIDINE C C N N -
20 0HdA To a mxture o e g (54 mol) of 8-c
hydr oxy- 5H- ben zo[5 | oheRtahd, e
-15C and under an @ nodphere 0 3
period of 1 hour 6)20- mA(85 'ﬁ
“reaction was. nonitoreg by C : :
conpleted the m xture was @oured into 300 nL of 1. @©W aqueous sodi um

hydr oxi de_and extracted with ethyl acetate (5X). The | ned ani c N
portions Sere wasHOR Mixireof Ré;oyfdg (e MP'S%Xérﬂﬁ?@Jg'%g&by&ﬂ'ﬁ ted, and
ggnfc'em' rat gd bﬁﬁzé[%%l%yclﬁhépt{a?ﬁ?fblgymg-ﬁ%@é‘ inR00 ﬂnEblhmethaBblaater,ogqui ckly
: iltere rou asi ¢ alumna, and _con - a

o otuct - o5. PRt ELd AgeEadiraBR %@ﬁ%ﬁ'ﬂ%’%%@@?%@é@%%& The-
title conpounserna pexiodast abwtd. habr 4.82 g (124 mmol) of sodium borohydride.

ggﬁaf?i éy%é%b% ]y@QHI)\ ﬁE'%W/Qia@'hl\?qe&sary N?t times during the

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 isopropy! ether. The remaining filtrate wés_ 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. 1-DICHLORO-6,11-DIHYDRQ-5H-BENZ YCLO-

20 _ _ .
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% ethy! acetate in hexanes). When
completed the mixture was poured into 300 mL of 1.0 N aqueous sodium
hydroxide and extracted with ethyl acetate (5X). The combined Qrganic
| 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



N 3 H To a mxture of 10.0 g (37.9 mmol) of 8,1 1-dichloro-6,1 1-di hydro
5H— benzo[ 5, 6] cycl ohepta[ 1, 2-b] pyridine and 1.0 nL of triethylanmine in 200
L of dry tetrahydrofuran at room tenperature and under a nitrogen
athosphere 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 roomtenperature, pouregsnto 250 nL of 5% aqueous sodium
hydrOX| de, and extracted with nethylene chloride (3X). The conbined

or gani ¢ port [ uhid dsit e,
filtered, anyﬂﬁnﬁiﬁétgﬁaggaﬁ{mv%%ht}gﬁé?ﬁgleﬁﬁeg??ﬁg%y%g%&%ﬁt{aed via flash
chr omat ograpﬁ}afl solid,o, met hanol saturated with ammonia in nmethyl ene

chloride) to yielg, the ‘ AZ| 1 /PREN E EXAMPLE 8
PREPARATI ON Q3 Ch e 2h A RS 20 The racemc
8-chl oro- | | - FEFrpEratyty—e T2 |}lbyd§§m20'

anpl e 7C above

. , . & IOl A-C, .. pages
116- 118, of WD 92/ 029 df Ja g the R(+) and

S(-) di astereoi somis; RS NS H R(+) S(-)

PREPARATI VE EXAMPLE .9 A (8-CHLORO 3-NI TRO-5 6-N HYDRO 11- (45

Pl PERI DYLI DENE) - 11 H-BENZC?IS 6] CYCLOHEPTA( 1. 2- b]ﬁlj NE. 02N d 02N d

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

) PREPARATIVE EXAMPLE 8 _
EPARATION OF THE R(+) AND S(-) DIASTEREOQISOMER
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(-) diastereoisomers: |



N N*NN H 0 OCH 2CH3 Hydrolyze the title conpound of Exanple 31 A.(10.08,
'm"ml) by dissolving in conc. HCl (250nL) and heating to 100C for 16h. The
cooled acidic mxture was neutralized with 1 M NaOH (950 nL). The mixture
was 10 extracted with nethylene chloride. The latter was dried over

magnesi um sulfate. Filtration and concentration afforded the title-
conmpound in 99% vyield as a solid. M# 358. -67- PREPARATI VE EXAMPLE 10

8- CHLORO 11- (1- PI PERAZI NYL) - 11 H BENZCI@s. 6] CYCLO- HEPTA[1.2b]PYRIDINE O O

Ni -~OOH d OO0ON N H 5 The preparation of the starting material for
this reaction was descrrtad i n The Journal of O gam em stry, 1990, 55,
pp. 3341-3350 by/Prw \ @ng, “J. K A Q MJ.; and
Ganguly, A K E reparati ve oro-11

H benzo[ 5, 6] cycl s gyri di n-11-on mol es) for

8-chl oro-5,6 10 diHydro- H¥ D€nzo[ 5, 6] cycl ohept® 1, 2:b] pyrdi n- 11- one and
enpl oying basically thensame nmethods as steps A thraugh C of Preparative

Exanple. 7, one obtaifhs IY§.53g (36% of the titlegCo und (M+ 312).
EXAMPLE 1 15 ETHYL 4-(8-CHLORO 5 6-.D0 HYDRO- 11 H B J 5] 6] CYCLO- HEPTA[ 1

2- B] PYRI DI N- 11- YLI DEN h;. Pl PERI DI NECARBOXYLATE N- ﬁ
H | - " H
R(+) S()
PREPARATIVE EXAMPLE9
A.  4-(8-CHLORO-3-N -5.6-DIHYDROQ-11-(4-
5 PIPERIDYLIDENE)-11H-BENZ YCLOHEPTA[1,2-b]PYRIDI

A

O~ “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. |



To a mxture. of 5.10 gns.of ethyl 4-(8-chloro-5,6-dihydro-1 1 H _
benzo[5 6] cycl ohepta[ 1, 2-b] pyrid.in-11-ylidene)-1- plperldlnecarboxylate'.20
(535 00) in 100 m of dry nethylene chloride at -15C and under an
at.mosphere of nitrogen was added portionwi se over 15 nmin 2.80.gnms of

nmet a- per oxy-benzoic acid. After 15 mnutes the ice bath was renoved and
the reaction m xture was slowy warned 2. roomtenperature. After 2.25
"hours a solution of 10% aqueous sodiumbisulfite was added and the 25

m xture was stirred for an ad AR | lowing its basification
-68- with a solution of 15% agi‘tguua éBI&EJE?%WE lfg the organic |ayer was
i sol ated, and sub 1 Too 201580 kO 0 di um

hydr oxi de anﬂﬂ(gq gb!mgml C phase was. then dried over magnesi um

sul fate, filTere an oncentrated in vacuo. pr oduct, 515.00, was 5
purified via fl.as Tat 8gr aRhy to vyi el s awhite solid: MS
(FAB) m'z 399 (M . Y Cl

2- BROMO- 3-[ 2- ( 3- ‘ Y - ETHYL]. ; CARBXAM DE,CHS Br Br
C N N NHC( CH3) 3= Cry ' Sy} am ¥e divNeB0l ved in THF(60nL)
to 0-5C. Add n- butyl [ilhi um(39 mL, 97.99 mmmol . {) nd stir the reaction at
that tenperature for 3®nin. Canul ate this reac n mxture to a cool ed
solution of N-(1,1 15 dinethyl et hyl)-2-brono-3-methyl pyridi ne carboxani de
(9.91 g, 97.99" mml) in dry THF(250.m -) (-700). Stir for 0.5h then add

3-chl or obenzyl . 55.31 mmol ) di ssol (FeeE\ n 50 nmL of - THF. Stir
the reaction - m yring ‘ N Oaench the ' €l and extract
the products t (fce Jcetate. Dr ase over Na2SO4,

filter and 20 cheQB¥OSs [ bi | i ca—ger cY s/t h 3% et hanol
solution in rrethyINane hIorleto give the ti'¥l ound(ng, Yi el d
60% . B. 2- BROMO 3-j 2- (Gt CHLOROPHENYL) - ETHYL] - 2-FE j\IE

N

_ H
5 The prepai'ation 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, AK. '
By substituting in Préparative 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-11 H-benzo[S.G]cycloheptaH ,2-blpyridin-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)..

. | EXAM 1 o
15 THYL 4-(8-CHLORO-5.6-DIHYDRO-11H-BENZ YCLO-

HEPTA[1.2-BIPYRIDIN-11-YLIDENE)-1-PIPERIDINECARBOXYLATE N-
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 ml 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



CARBONITRILE Br d Br d / O 11 NNGOCN NHC(CH3) 3 25 Dissolve the title
‘corrpound of Exanple 2A above (11.34g, 31.6 mmol) in toluene (80. m-) and
add POCI3 (10 nL). Reflux the reaction mxture for 3h .and then stir at
roomtenperature overni ght. Evaporate all the volatiles and partion the
resulting solid between 1 N NaOH and Et OAc. Wash the aqueous phase with
Et OAc twi ce. Wash the organic phase wWitgg:-69- brine and dry it with Na2SO4.

Renove the solvents to give the title conmpound as a white solid (9. 68g,

Yi el d. 969 . &;h% ?3@’&%@?‘%@09@%%&%%@%@&?%1aﬁYQvé@ HE
2-b]
?ITT'[A\[Z (1 3- chI oF-‘(Qbﬁéﬁyﬁ?@tﬂh@ﬁ?quefﬂil‘)bWﬁsQe%WPﬁﬁ?@hc"éﬂ%aﬁlﬁt PFIP%?%S?é)“"%z 8 “

mmol) in tri h&ldfoﬁdé dnéiSvat8t.) The difakie phalsedvd®then drded ovbemaghesiuom
tenperature

fo urs HCI ref II lux in an-
oi | bat h(lZOsH&?efBﬁe@@ ﬁf‘ﬂlﬁ%‘ge%@ﬂ IPyacug; 3?' ét' db;%‘d]uﬁa}esfnto i ce and
basify wigh aam.éu@ia ﬂ@émbhmmatﬁgtamqttotylddnheqhncducMasm whiteGalidaMB wash
wi th-brine. WBL gb (mﬁc yer with Na2SO4, filter and renove the
sol vent to gi lg %roduct "10.49). Purify the crude product wth flash
chromat ography on silica gel and elute with 15% ethyl acetate- hexane to
give the title conpound as a white AMHI®D2, 27.95 mol, Yield- 15 85.2%

M+ 322). D. 8- CH = . Gl
CYCLOHE)PTA[l. 2- b] b\rRl D&m&%& & HERQMEA 3:Ch s

10 PHENYL)-ETHYL]-2-PYRIDINE CARBOXAMIDE

'NHC(CH,); . NHC(CHy);

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 dlmethylethyl) -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(1 1.4g, 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 Na2SO0y4, 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 -BROMO-3-[2-(3-CHLOROPHENYL)-ETHYL]}-2-PYRIDINE

CARBONITRILE

NHC(CHa)5

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



O O Di ssolve the title compound from Exanpl e 2C (2.37g,'7.4 mml) in 20
‘dry met hanol and add sodi um netal (3.37g, 180 mmol). Reaction is stirred
overni ght at roomtenperature. Reflux the reaction for 3 hours, cool to
roomtenperature and extract wth dichioromet hane-water. Dry the CH2CI?2
fraction and chromatograph on silica gel. eluting with 50% Et OAc- hexanes
to give the title conpound as a light ygllow solid(1l.5g, Yield 72% 25 M+
274) . -70- E. 8-CHLORO 3- METHOXY- 11-( 1I="METHYL-4-PI PERI DI NYL) 6

- 1- (I - METHYL- 4-.Pl PE C PT, d I\/EOO N N
o4 ON Hacbr Ef?&gl‘&'RW@“%??%oﬁéB‘&Hﬂ%%ﬂ'@’g#ﬁ g 6“%@% (1.45g, 5.3
5 mmol) in Tempaandigs ammmedsblsil («9\/6&9 tYield %%) ed (0C) soI ution of N

net hyl - 4- chl or omagnesi yr ) : .2M . Stir
the reaction.for: _ extract

w th CH2Cl 2 5N ul; ) &&=.wWi th brine and dry over Na2SO4,
filter and renove sol ven 0 Purlfythe resi due w o
~chromat ographqund oA .
di ssol ved in nethy
yellow solid (1.1g, . PN
11- (1- METHYL-4 PI ' 11- DI HYDROS d5.%-CYC LH
EPTA11. 2-5 15 PYRRDOINE MO MOOd NN OHNN _ o :

, Cyclize 3-[2-(3-chlorophenyl)ethyl]-4-bromo-2-pyridine |
carbonitrile(10.7g, 32.8 mmol) in triflic acid (82 mL) at 60 °C for 2 hours
and then at room temperature for 2 hours. Add 80 mL of 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 orgénic layer with Na2SOyg, 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-DIHYDRO-11H-BENZ
YCLOHEPTA[1,2-b]JPYRIDIN-11-ONE.

_ 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 dichlorométhane—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 Sg, Yleld 72%
25 MHt 274) : :



H3C*H3C Di ssol ve _the'tit'l_e conpound of Exanple 2E above in concent riat éd
H2S04 and stir the reaction mxture at 80C for 2.5 h. Cool the reaction

9 . : . . . .

m xture to roomtenperature and then pour the reaction mxture onto ice 20
and basify with 25% NaOH to pH 7. Extract with CH2Cl 2 and wash the organic -
phase with brine.. Dry the organic phase with MgS™, and renmove the
solvents. Purify on silica gel eluting-th 5% nethanolic amonia -71-
dissolved in CH2ClI2 to give the title conpound(QO 38g, Yield 36% M+ 355).

G 8- CHLORO- 3- MET W&Whﬁ @Tﬁmb HIDRELL B -6

11-DI HYDRO-5 H-B"ENZ D I-’YI-(I I\ HS MeO C

N (658. 00) ) DBROGHBENZO i6]- al. 2\ ound of
Exanpl e 2F (0. 369, and tri et hyI am ne (1 toI uene at 80C,
add et hyl chl Mcg s R sWeOge., ' jat this
tenperature f e 9 gx“peratur for the pHto 7
with 1 N NaCH and e} acetate. O pug flash

chromat ography, elu g thyl acetate heNane 8e u ai ns
8- chl or o- 3- net hoxy- 11-(1-
et hoxycar bonyl - 4- pi peri dyl i QJIene) 6, 11- di hydr o- 5H ben
hepta[ 1, 2- b] pyri di ne, 658.00, as a white solid( M
8- CHLORO 3- METHOXY- 11- (4- Pl PERI DYLI DENE) - 6. 1' 1- DI
6] - CYCLOHEPTA[ 1. 2-b]PYRIDINE H3CO O 1 / H3COO NI r+= 1 N

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

"5 mmol) in THF (20 mL) and add slowly to a cooled (0°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
eidract with CH2CI2 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. -CHLORO-3-MET - 11-(1-METHYL-4- |
__ PIPERIDYLENE)-6.11-DIHYDRO-5H-BENZOI[5.6]- HEP -
15 DIPYRIDINE | -

MeO

Dissolve the title compound of Example 2E above in concentrated
H2804 and stir the reaction mixture at 80°C for 2.5 h. Cool the reacti_on
mixture to room temperature and then pour the reaction mixture onto ice
20 and basify with 25% NaOH to pH 7. Extract with CH3Clp 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



(658.000) NN OOQCCH2CH. 3 H The title conpound of Exanple 2H can be used
J O produce additional conpounds. To obtain the title conpound of Exanple
2H reflux 20 corrpound 658. 00 from Exanple 2G (0.33g, 0.8.mml) with KOH
(0.389g,, 6.9 mmmol) in 10 nL of ethanol/water (1:1) overnight. Pour the _
reaction i -72- mxture into brine and extract with Et QAc, dry over MgSOH4,
and filter. Renove the solvents to give the title corrpound (0.25g, Yield
92% . EXAMPLE a 5 ETHYL 4- (8- CHLORO- 6 M1~ DI HYDRO 11 H BENZ(J 5. 61CYCLO
HEPTA[ 1 2-b1PYRI DI N-| -YL) - 1- Pl PERAZI NECAR g?n" LA lgt é,g/\'f'\éﬁ N NN
(550. 00) mqqsp{ved@@%zc*aw@ give the diensomnpund 113 384 Mt e 7C
above (109ra 5} (31.9 mvol es) was di ssol ved in dry tetrahydrofuran (100m)
and ethyl 10 chl orof or 3 . ' S }
portions to the irr - : :

1.5h. The m RIPEE ' )} ' 15 € ‘ .

‘washed wig h megié‘ﬁd aqueus SOdI um b| car bonate vvater and dr| ed

(rragne5| e~ After filtration the dichlorongthane was evaporated
to dryness 15 and the residue was chr orraté_?%;&phe ) usji.ng
0. 5% 10% concentrated aio m hydr oxi de€'3 [ NNE

the eluant t&ePy X

| (658.00)

N - | }\ |
HC | 07 OCH,CH,4
o Stir a solution of the title eompound of Exemple 2F (0.364g, 1.01
mmol) and triethylamine (1 mL) in toluene at 80°C, add ethyl chloro-
formate (1mL) via a syringe. Stir the reactlon 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 purificatien 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(S5,6]-cyclo-
hepta[1,2-b]pyridine, 658.00, as a white solid( MH* 413).
15 H. 8-CHL ORO-3-METHOXY- 11-(4-PIPERIDYLIDENE)-6, 11-
DIHYDRO-5H-BENZOI5.6]-CYCLOHEPTA[1.2-b]PYRIDI

(658.00)

A

- 07 oCH,CH;
The titte compound of Example 2H can be used to produce
~ additional compounds. To obtain the title compound of Exampie 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




- EXAMPLE 4 PHENYL 4-(8-CHLORO 6 11-DI HYDRO 5H BENZOF 5. 61CY_CLO- HEPTA-j1
- 2-b] PYRI DI N- 11- YL) - 1- Pl PERAZI NECARBOXYLATE CN CI d N N cN (612.00) NN

'HOOS5 The. title conpound - from Preparative Exanpl e 7C above (5grans)

(16.0 mml es) and phenyl chloroformate (3.24grams) (20.7 nmoles). were
di'ssolved in dry pyridine (30n) and the mxture was stirred at 25 for 23h.
The solution was diluted with dichl oronet hane and washed w th saturated
aqueous sodi um bi carbonate and  t hen wat & - The di chl or onet hane vvas 10 dried

(magnesi um sul phate), filtered and eva orat ed to dyrﬁ:(ﬂ?ﬁi resi due
was. azeot r ofuRUER ifio bsingand extract withietQAe dntoveaMg i aphed on
silica gel ufdmovithElSeI¢amnsen g B mrm@csmpaundweem Yield 82%).

met hanol ) - di chl oronet hane as the eluant to give conpound 612.00 (Yield:
6.1 g., 88% M+ 434.2). 15 -74- EXAVPLE 5 PHENYLMETHYL 4-(8-CH LORO-6 11
-D HYDRO 5H BENZOF 5. 61- CYCLO-lEPTA[Eg(_MﬂMI DIN-1 |

- YL) - 1- Pl PERAZI NEGARREXYLATE (

- The t|tleg)co -iﬂ'“ i

Cl

N |
[ j (550.00)

N
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)-dichioromethane as the
eluant to give compound 550.00 (Yield: 10.18g., 83%, MH* 386.4).



25 for 23 hours. Additional dry pyridine (30 m.) and benzyl chl orof or mat e
(7 06 grans) (41.6 mmol es) were added and the reaction was allowed to 10
proceed at 25 for an additional 24 hours. The product was isol ated . and
purified as in Exanple 4 above to give conpound 614.00 (Yield: 3.87  grans,
54% M+ 448). EXAMPLE 6 15 A 3-PYRI DYL CHLOROFORVATE OH OCOCI N /N A
1. 93M sol uti on of phosgene in toluene (20% (198.3m) (382.3 mmol es) was
diluted with dry dichioronethane (100m‘°-and the m xture was stirred at 0O

under an argon atnosphere. A solution of 3-hydroxy- 20 pyridine (7.27
grams) (76.5 nmoles) and dry pyri di :EeY_A\M.-bgérarns) (8.25 m) (101.9 mvles) -
203 RS

in dry -di chl or omeppgne A L' BENZ sol ution
at .0 over a perj o _ RS ' 3t AQe25 for an
addi ti onal - 2Dt LA SorR B F DY asS passe ‘ jh t he soI ution

dryness to. give
hour and then ta
m) to give a sto
4- (8- CHLORO 611- DI HYN .
2-b1PYRI DI N-11-YL) - 1- Pl PR N N (610. 00)

NHOON 5 A portion (of t e stock sol ution of yri roforrrate
(105 m) | {Nj%1§bb?

N

N
H

0 O

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)- dnchloromethane as the eluant to give compound
612.00 (Yield: 6.1g., 88%, MH+ 434.2). '

15



“prepared as described in Exanple 6A above and a solution of the title
conpound from Preparative Exanple 7C above (7 grams) in dry pyridine (30
n1) were stirred at 25 for 24 hours. The solution was evaporated to 10 - -
dryness and azeotroped with toluene. The residue was taken up in

di-chl oronet hane and washed with saturated aqueous sodi um bi carbonate and
then water. The dichl oronet hane was dried (magnesi um sul phate), filtered
and evaporated to dryness. The residue 7as. chromat ographed on silica gel
using 1 % 10% concentrated amoni um hydroxi de i n nethanol - 15

di chl oronet hane as the eluant to gi EXAMBWBIINd 610.00 (Yiel d: 7.65 grans,

79% M+ 435.15) . pHERry | REFANVE 4-(ACHIORBLENS-BiH{ PDRS-SHBENFO[BIEFDRO- 11

H—BENZCI5.61- CYCCTOHEPTA DIN- 11 - -1- RBOXYLATE
0 10" N N - CHCLORTAR 2 PYAID 21 PIPERAZINECARBOKLATE

di ast ereoi soner from Pregpe atlve Exampl e 8 above Was\reacted with et hyI -

chl or of or nat e undes~f sand\eandi tigns as ‘ d ! ml e 3 above to

gi ve conpound 60 /0 \Yl el d: 386Y". B. H (8 CHLORO- 6 :
O/A561- CLOHEPTA[ A '

11- DI HYDRO 11 H B
2-b] PYRI DI N- 11( S) - ¥

OD N (604. 00) N N

QO
0 o’\©

-5 The title compound from Preparative Example 7C above (5 grams)
(16.0 mmoles) was dissolved in dry pyridine (30 ml.) and benzylichloro-
formate (3.53 grams) (20.8 mmdles) was added. The mixture was stirred at
25° for 23 hours. Additional dry pyridine (30 mi.) 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). '

EXAMPL

15 A.  3-PYRIDYL CHLOROFORMATE -
- ococl
LN

- 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 é_olution at 0° over a period of thour. 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 dned in



H O'OCH3 The title S(-) diastereoisonmer from Preparative Exanpl e 8 above
was reacted with ethyl chloroformate. under the same conditions as = -
descri bed in Exanple 3 above to give conpound 604.00 (Yield: 92% M+ 15
386). -77- EXAMPLE 8 A. (+ ) 3-PYRIDYL 4-(8-CHLORO 6

11- DI HYDRO- 5H- BENZ( 5. 61- CYCLOHEPTA[ 1 2-b] PYRI DI N-11( R) - YL) - 1- PI PERAZI NE
CARBOXYLATE Cd 11 d CN N N (600.00) é\l NHOON 5 The title R(+)

di ast ereoi somer from Preparative Exarrﬁl7 B above = was reacted with )
3=pyridyl chlorofagormte under the sane ¢onditjons as, described in Exanple
6B above to YRG0 dehpAiond a5g9dhen taken Hp iy %d'cﬁ/&l%‘?ﬁ)?"eeféqﬂ‘) ABYRI DYL
4- (8- 'CHLCR[O Brygr]iyrihﬁ( RO tBEMEE §tobR sollion of the title compound. "
CYCLOHEPTA[ 12- b] PXRI DI Nk b vz YL 70k -2l PERA PR E-BENZDIS 61N N

N (608.00) N N HPo-o-RFHHEI sl sizlon: -. 0 ?"-vvi"'-.". ative
Exanmpl e 8 abGYELOHEPTA[1,2-b]PYRIDIN-11-Y1)-1-PIPERAZINECARBOX :

N .
| ](6_10.00) |
N .

o)\o

7]

N

A portion of the stock solution of 3-pyridyl chloroformate (105 mi)
prepared as described in Example 6A above and a solution of the title
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 t_b give compound 610.00 (Yield: 7.65

- grams, 79%, MH* 435.15). | . | -



was ‘reacted with 3-pyridyl chloroformate under the sane conditions as
Jdescribed in Exanpl e 6B above to give conpound 608.00 (Yield: 69% 15 M+
435). -78- EXAMPLE 9 8- CHLORO 11-( 1- ETHOXYCARBONYL- 4- PI 1- (I -ETHOXYCAH B E
N:ZO[5.6]CY CLOHE PTAl 1.2-b] PYRI DI NE

8- CHLORO 11- ( 1- ETHOXYCARBONYL- 4- Pl PERI DI NYL)-9- ETHYL- 5 11 H BENZ( 5

6] CYCLOHEPTA[ 1. 2- b1PYRI DI NE Conpound 5 00 of Preparative Exanple 1F
(51.15 grans, 0.1336 nole) was dissolVved in trifluoronethanesul fonic acid
(170 mL). The dark nixture was hea%l ux for 70 h. The solution was
cooled. to room terrperature and wa red into 800 m_ of an
ice/water slurry A 8-Oh HYDBO-1 i b

anmoni um hyd
portions so t4
resulting basic m Xt ur g

give a brown res due\ Ue was did jd in ¢ romat hane (750
m.) and the sol ufign A % C Et hyl  chl'& ™ 4

“nmol e) was added. OMer 5 m ndt€s and the. resul g M xture sti rred at 0C
for 15 minutes. Saturatgd sodi um bi carbonate sol ut b (150 nm.) was added
-and the cooling bath S Nenov ting b phas c(gzbb)]re was
stirred 20 rapidly for] 3h. |The Iayers wer e separ at a e

di chl or onet hane | ayer filtered through silica The filtrate was
evaporated to dryness a t he resi due chromat ograph g on silica gel u3|ng _
.a gradi ent of hexane- dichl oronethane-acetone 16::

hexane- di chl or onet hane-acetone 28:7.5:4.5 as elu glve cénpound

BUPLE 1D A Js e ALY %‘%&%ﬁfﬂ%ﬁ?ﬂﬁpﬁfﬁé@@ é% i podfe 10

EPTA[ 1. 2- b] Pwas eached 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 YCLOHEPTA[1,2-b]PYRIDIN-11(S)-YL)-1-PIPERAZINECA T

o/:\-c:H3

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 (Yleld 92%, MH+
15 386). -



a °/ NN (620.000 NN H O OCH 2CH3 30 -79- Hydrolyze conpound 620. 00 of
Exanple 9 by dissolving in 50% aqueous sul furic acid (v/v) and heating to
900 to 100C for 16 h. The cooled acidic mxture was neutralized with 25%
sodi.um .hydroxide solution (wv). The resulting mxture was extracted with
ethyl acetate and the ethyl 5 acetate extract was dried with sodium
sulfate. Filtration and evaporation of ,4he ethyl acetate afforded the
title conpound (MH+ 311). B. 8- CHLCROQ ETHYL- 11- (4- Pl PERI DI NYL) - 11

H BENZO- j 5. 61CYCLOH EPTA[ 1. 2- b] PYE:M% a 1/ 1/ N CHZCHB N
CH2CH3 . (622.00) NN H O OCH 2 D

Exanpl e 9-fol l.owi Ag t 4R PXERRYELA-(GEHLOREE. ]

bet ween 205. ¢y2I0 eabi 3

8- CHLORO 9- ETHY
EPTAr | . 2- bl PYR

5 The title R(+) 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 600._00(Y_ield: 71%,
MH+ 435).

B. (-)3-PYRIDYL 4-(8-CHLORO-6,11-DIHYDRO- 5H BENZOI5,6]-
10 CYCLOHEPTAH 2- b]PYRIDIN 11(S)-YL)-1-PIPERAZINECARBOXYLATE

O o

2 |.
. N
The titie S(-) diastereoisomer from Preparative Example 8 above
was reacted with 3- pyndyl chloroformate under the same conditions as

described in Example 6B above to give compound 608.00 (Yield: 69%,
15 MH* 435).



N NNH 15 O The title conpound from Exanpl'e 10B above was reacted with
3 pyridyl chloroformate. as described in Exanple 6B above to gi ve the title.
corrpound 624. 00 (MH+ 460). . -80- EXAMPLE 11

8- CHLORO 11- ( 1- ( 3- PYRI DYLOXY) CARBONYL- 4- Pl PERI DI NYL) - 11 H-- SEquS

6] CYCLOHEPTA[ 1. 2-b]PYRIDINE G O "N N. (626.00) NNI HOOS5 The title
conpound from Exanpl e 10A above was reagbed with 3- pyridyl chloroformte
as described in Exanple 6B above to gi vé® “‘compound 626. 00. (M+ 432, np
102.1-103.9C). EXAMPLE 12 10. A 8- . - :

- -(1- ETHOXYCARBONYL- 4- PI PERI DI NYL) - 1 :

.H BENZOF 5. 61 CYCL BO- b PHETHIOEYCA NYLca-PIPERIDINY)-11H20. 00)

(620.02) N NggENSOE v B Gk OVBARS 620. 00 from Exanple 9 above
(20.23 grams,” 52784 __TIMDI €3, ST I 250 nli).

3- Cnl or oper oxy 15 21 ARE Ha B or t i on
and thIS 50I ‘ podi um blsulflte sol utlon

m.nut es. The | ayer Examppe gil}:y(5§t1|g 61%%§ 2 1§86 :
' mole) was dissolved in trlfluoromethanesulfomc acid (170 mL). The dark
mixture was heated to reflux for 70 h. The solution was cooled to room
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 fesulting 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 O°C Ethyl chloroformate (14.8 grams, 0.136 mole) was added
over 5 minutes and the resulting mixture stirred at0 °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. -CHLORQ-11-(4-PIPERIDINYL)-11H-BENZ -
HEPTA[1,2-b]PYRIDINE

30



sepdrated and the organic |ayer was washed with saturated sodium carbonate
Solution and dried with sodiumsulfate. Filtration and 20 evaporation -

af f orded conpound 620.02 (21g, 99% MH 399, np 78.6- 89.4C). -81- B. 4
8- DI CHLORO- 111- ETHOXYCARBONYL- 4- PI PERI DI N YL) - 11 H- BENZO 5 6] CYCLOHEPTA( 1
2- B] PYRI DI NE (636.00) and 8-DI CHLORO 11- ( 1- ETHOXYCARBONYL- 4- PI-PERI DI N-
YL)-11 HBENZJ 5 6] CYCLOHEPTA[ 1 2- B] PYRLBI.NE (640.00) 5 Conpound 620..02
from Exanpl e 12A (21 grans, 53 mmol es) above was di ssolved in anhydrous

di chl th 2 ' ; 4 )
0 522°hore) v addudfolyz8andsriP 626 Bbriatritle 9 By Uisdiiin 6 ! 91am
m nut es. Af t cdqueespgtube agid iddaand heating:tac®0 ot & Cufas Wk JBemed to 45 -
50C and sti r repblédacitifmiddi WasiButrdizE@With £5v2sadiaAPhydresidedssidtiond t he

m xture heated,t.o reflux.for 9h. The xture was cool ed, and ded to an
i ce cool ed, MYk _e-&‘%fﬁ%‘ﬂtfwwur@o‘ﬁﬁﬁﬁgrﬁﬁ?ﬁdﬁ'\f@@“{)’i@%\ﬁf%?ndiﬁ% ul ting
bi phasi ¢ 51 xtacetateasxtsict wasdrieawith wollium slifiite. TFiktrdtionearsd eraporatipaoht ed

and the aque f.ed.. [.CRhi,Oh 0 ane. The conbi ned
organic | aye?gé\/éé%%r\?gﬁéchﬁé%c&% tél‘ig Iigmpgl"ﬁg i rine and dried '
(sodi um'sui fate). Bhe B-CHUQRQRS-ETHYleAde(4-BIRERIBINNG BENZ

resi due chronsigigvepIEPTAMN biiBYBRHINEGSI N0 @ gradient of 25% et hyl
acetate in hexane 1o 45% etnyl acetate I n hexane as eluent. Conpound

636. 00 was obt ai- A Qw solid (5.98 g y npound 640. 00 was
obt ai ned as.a ye MO ' g CiM-0417, \.~EKAVPLE 13 A
4 8-Dl CI—|LCRO'11\(4-/P
aaa ?2-..d d & /

‘CH,CH4

(622000 — .
“N r;j
_O)\OCH2CH3 H |
| 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.  8-CHLORO-9-ETHYL-11-(1-(3-PYRIDYLOXY)CARBONYL -4-
IDINYL)-11H-BENZ YCLOHEPTA[1.2-b]PYRIDIN |

)\ \I:

0 o _
_ The title compound from Example 10B above was reacted with 3-
pyridyl chlorofqrmate as described in Example 6B above to give the title.
~ compound 624.00 (MH* 460). | -

15 -



25 © CEt Conpound 636.00 from Exanpl e 12B was hydrol yzed under the :
condi tions described in Exanple 10A above to give the title conpound (M :
345). -82- B. 4.8-DICHLORO-1 1-(1 -(3-PYRI DYLOXY) CARBC]\IYL 4 Pl PERI DI NYL) - 11 |
H-BENZQJ 5. 6] CYCLOHEPTA[ 1. 2-bIPYRIDINE O d d - d /I 1/ i NN
(638.00) N NN HO O The title conpound from Exarrple 13A above was
reacted with 3 5 pyridyl chloroformate %s descri bed in Exanple 6B above to
gi ve conpound 638. 00 ( M+ 466). ExavPCB0ra 4- (8-chl oro-5. 6-di hydro- 11
H-benzo[5 6] cycl ohegta[ 1. 2-b] - nyridip,, 10 '

11-ylidene)-1-12i peri necarbot hioic = enyl ester C O N N (595.00)
NNHOSD 81-(P(GRYRIDY L OXYICARBONRY ExkRHPERID - .71 _
mole) in 2 e I L SoG nyl chl orothi onoformate (1.2
M, 6 96 @Bﬁ@@d‘%g g%tgﬁ’j?? .’.[@ESO. 2 g, 1.64 mole). Heat to

50C for 15 4 hr fol |l oyed=Qy stirring at room tenpe 3 16 hr.
Concentrat € undey, ? i : Ghd extract
wi th dichloromg ic layer Yodi ht e and

5 " The title compound from 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).

B ' EXAMP E 12
10. A. 8-CHLORO-11-(1 ETHOXYCARBONYL—4 PIPERIDINYL)-
11H-BENZQI[S, 6]CYCLOHEPTA[1 2-b]PYRIDINE-1-OXIDE

(620.00)

O)\OCH ,CH, | O)\OCH?CH3

| 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 equuvalents) 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 Iayer' 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).

(620.02)



concentrate under vacuum Chromatograph the residue on silica gel using
ethyl acetate and hexane to give conpound 595.00 as a white solid. 20 MP =
175-177C. Calc. for C26H25N20SCl1l; C, 69.86; H, 5.19; N, 6.27. Found; C
69.84; H 5.22; N, 6.30. SIMS-M5 = 446.8. -83- EXAMPLE 15 ETHYL 4- [4-[(
H-BENZOTRI AZQOL- 1- YL) OXY] - 8- CHLORO- 5. 6- DI'HYDRO- 11H BENZJ 5 6] CYCLOHEPT [1

- 2-b] PYRI DI N- 11 - YLI DENE] - 1- Pl PERI DI NE CARBAMATE 5 To a sol ution of conpound
596. 00 of Preparative Exanple.-5 (1.5 g@l\ms) in dry d| met hyl f or mam de (20
m.) was added 1-hydroxybenzo- tria 1.5 0 ' ]

days at 25C, sodi n hy @84EICHLORQ-L1-CleE

after an addiyyi -
Filtration provided co
183.9C, MH 516). EXA

- BENZO 5 6] QA z e _
CARBOXYLAZE
and g aﬁgal @%@Pﬁeﬁ&%bg%‘roﬁ;’@?&ﬂﬁ :g ( g?érg rﬁoib'%) @Bole wdl ans)

rans ter
stirring at dissolyed imanbygrous WWM@%&%’SQ‘ mby ér@d?‘?tﬁ‘g %?Q?répe and
the filtrate te@iCerrOais¢9.9 gramso0.3B2emoRky) iwhscadded didpwisel tcwtheh et hyl

The or gant o e sRlhioh 2yBr 4B, - Aflet e ORISR, qudaiy ! ne
concent r at ed reactiarc mixture wiasevarongabtods 656. Ocar(dYstered fap.1Bh. ghdditionalso,  MH+
%Eﬁ)zq 56]‘*&9@@&% %ﬁga"ﬂfb%%@f(é‘vﬁv&ﬁ#@ﬁ%ﬂﬁ@%ﬁa@nATE a.
d mixture was cooled and added to an ice cooled, stirred solution of sodium
' hydroxude (15% w/v). The resulting blphasuc mixture was stirred rapidly for '

18h. The layers were separated and the aqueous layér was extracted with

dichloromethane. The combined orgamc layers were washed with water

15 followed by brine and dried (sodium 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-
20 825°C). | |

XAMPLE 1
A.  48-DICHLORO-11-(4-PIPERIDINYL)-11H-BENZOI5.6)-

YCLOHEPTA[1,2-bIPYRIDINE

Cl

(636.00)

)¢

o8 07 ToEt
Compound 636.00 from Example 12B was hydrolyzed under the
conditions described in Example 10A above to give the title compound (M+
345). ' '



O @ N N(644.000) NNHO.A ....oovvvoo. ON O 5 A por
Stock solution of 3- pyrldylchloroformate (62 nL of 0.144 Mi

tion of the
n pyridine)

'prepared as described in Exanple 6A and the 4, 8- dichloro product from
Preparative Exanple 4C (2.2 grans) were stirred at 25C for 6 days. The
~solution was evaporated to dryness and azeotroped 10 with tol
resi due was taken up in dichloro-net har@and.,washed w th sat

gani c sol ut i on was

'sodi um bi car bonat e and t hen vvater The
magnesi um sulfate,_ filt
purified by fIasthoI
met hanol - di c PIREB ' 2 6 OTAD U
gr ans, 549% NMH+ 466) EXAIVPLE 18 3- PYRI DYL 4(1

uene. The
ur at ed aqueous
dried over

g5 6] CYCLO—IEPTA[ 1

2- b] PYRI DI N- 11- YLI DENZ = - Pl PERI .DI NE CARB( ; O\ 230! ut on of
conpound 644. 00 g X _ALlgrans) i D de
(50. ML) was addey gtriazole (3 mhydrlde
(0.4g, 60%in ik

whi | e being irradi
- mxture was poured into N
provi ded conpound 656J00 (Yield: 1.8 grans, 100%
"19. 3- PYRI DYL 4-[ 4- HYDROXY- 8- CHLORO- 5. 6- Di  HYDRO- 11
6] CYCLOHEPTA[ 1 2-b] PYRMN“N 11- YLI DENE] - 1- PI PERI DI NE N

) | 4‘\
H | 0% o
The title compound from Example 13A above was reacted

5 pyridyl chloroformate as deSqribed in Example 6B above to give
compound 638.00 (M+ 466).

EXAMPLE 14

under nitrogen
The reaction

N agueous sodi um hydr oxid€, s ?g‘gdogr ation
6

5- EXAMPLE

with 3-

10 11-vlidene)-1-piperinecarbothioic acid, S-phenyl ester

' Diésolve the product of Preparative Example 1G (2 g, 6.71 mmole)
~in'25 ml of pyridine. To this add pheny! chlorothionoformate (1.2 ml, 6.96 -
mmole) and dimethylamino pyridine (0.2 g, 1.64 mmole). Heatto 50°C_ for

- 15 4 hrfollowed 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 5§95.00 as a white solid.
20 MP =175-177°C. Calc. for CogHosN2OSCI; C, 69.86; H, 5.19; N, 6.27.
' Found; C, 69.84; H, 5.22; N, 6.30. SIMS-MS = 446.8. '



CARBOXYLATE 5 To a solution of conpound 656.00 of Exanple 18 (1.54 grans)
and glacial acetic acid.(50 nL) was added zinc dust (1.8 granms). After
stirring at 25C for 1 hour, the mxture was filtered thhrough celite and
the filtrate concentrated in vacuo. The residue was diluted w th ethyl
acetate, washed with saturated aqueous sodi um -bi carbonate and brine. The
1.0 organic | ayer was separated, dried over magnesi um sulfate and
concentrated in vacuo to give corrpound &43. 00 (Yield: O. 6 grans, 46% M
448). EXAMPLE 24 15 A 8-CHLORO 611- DI HYDRO 11 (4- Pl PERI DI NYL) - 5H |
BENZJ 5. 6ICYCL'O-|EPTA[1. 2- b] PYRI DI NEEXAMBLE19A) and 6. 1 1- DI HYDRO 1

1- (4- Pl PERI NYE)H.B,H_- A - ‘ A V82X ?

SN'N 41- N
mol ) of 4- (8B'lw S TEEBERzRlS.S

orir Ul LI

" benzol[ 5, 6] cydtri llr\1 =11-yli dene) pi peri d| ne (pr oduct from

P Ex hi ‘
o ham e Sgp?@flﬁ 6y °Zx°ﬁ%a%?*r9)59§ ‘?%3“5"v‘aﬂﬂf9'vé“@§aﬁﬂﬂ'@@v$'5 heat ed
to reflux ov@ramghin dry meéladtqrmnrmdat(a@@h)a\sas raded dohydroxybenzan 25
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The material obtained contained both the desired corrpound and the des -86-
chloro conpound. Separation on HPLCEt;@,\mgLEelﬁer se phase col um and
ETHYL 4-[4-HYDROXY-8-CHLORO-5,6-DIHYDRO-11H-
ENZ 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)'wa_s 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). '




el uting with 40% et hanol -wat er afforded the desired conmpounds as white
solids (Product A's np = 95.2-96.1C, Product B's np = 145.1- 145. 70). 5 B.
‘ETHYL 4- (8- CHLORO- 6. 11- DI HYDRO 5H BENZO- 15, 6] CYC OHEPTA( 1

2-b] PYRI.DI N- 11- YL)-1- PIPERI DINE- CARBOXYLATE 1 | O d .NN (61.8. 00) N
NOEt. H O 8-Chloro-6, 11-di hydro-11- (4- pi peri di nyl)-5H benzo[5 6] cycl ohept a
10 [1, 2-b] pyridine (product from Exanple 24A) (4.1 8g, 13mml) was

di ssolved in toluene (175nL). Et hyl ch18% of or mat e(11. 69,110 mol, 10.2 nl)
was then added and the reaction rri-gé&mﬁeat ed to' -120C 'overnight.
Al'l volatiles were stripped off an product was purified on
silica gel col umadyYRIDNL W-(4[8- W&WM@MS to 15 gl ve the

title conpou
appropri at el m&. ?fég‘@ﬁ

' ] IO
et hyl chl oromﬂﬁ ep F of. Preparatlve Exanple 1, and. 20 basically
enpl oyi ng the samggchem stry described in Exampg 1 F, the products in
Table 2 are prepar pd. I n nost cases, the products are purified by flash
chronmat ogr aphy. - 3% B, 2 cl \
MH+ C O

A portion of the stock solution of 3-pyridylchloroformate (62 mL of
 0.144Min 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 18
_PYRIDYL 4-[4-{{(1H-BENZOTRIAZOL-1-YLYOXY]-8-CHLORO-
DIHYDRO-11H-BENZO[5 HEPTA[1.2-b PYRIDIN- -YLIDENE]-

-20 PIPEBIDINE 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)



-CH3 560.00 369 O C O575.00 411 OC O y C6HL3 -C6H13 590.00 439 O Cl
O%y CBH17 -C8H17 585.00 468 O Cl OY 565.00 431 OC Br. 580.00 510 O
Br .\ I \ 570.00 445 C Oy 0 -88- EXAWPLE 29 ETHYL _ '
4-] 3- BROMO- 4- HYDROXY- 8- CHLORO-5. 6-DIHYDRO-1 1 H - BENZQ 5 6] CYCLOHEPTA[ 1 -
2- b] PYRI DI N- 11- YLI DENE, ] - 1- PI PERI DI NE CARBOXYLATE 5 To a sol ution of
conmpound 646. 00 from Exanple 16 (0. 08 gégr_ns) and gl acial acetic acid (5
m.) was added a 2 M brom ne-acetic acid ~solution (0.2 nL) at 25C under N2.

After 3 days, the solution was con’m%n vacuo, then neutralized
with 1 N aqueous sodi um hydroxide ed with dichl oronethane. The
organi ¢ phase was 3tBY¥ONMed-{4-HY DROX D d1mgnesi um

sul fate, and pEgH § grans,
23% M+ 47 IR :
. BQO A

5 To a solution of compound 656.00 of Example 18 (1.54 grams) and
- glacial acetic acid (50 mL) was added zinc dust (1.8 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,
R ~washed with saturated aqueous sodium bicarbonate and brine. The

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 .
15 A.  8-CHLORQ-6,11-DIHYDRO-11-(4-PIPERIDINYL)-5H-
BENZ YCLOHEPTA[1,2-b]PYRIDINE (Product A

6.11-DIHYDRO-1 1-(4-PIPERID|NYL)-5H-BENZOI5.6]—
LOHEPTA[1,2-b]PYRIDINE (Pr

: 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 'temper'ature 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 _chldride.
The material obtained contained both the desired compound and the des-



EXAMPLE 30 15 3- PYRI DYL 4-[ 3- BROVOD- 4- HYDROXY- 8- CHLORO 5. 6- DI HYDRO- 11

H BENZg 5 6] CYCLOHEPTA[ 1. 2-b] PYRI DI N- 11- YLI DENEI - 1- PI PERI DI NE CARBOXYLATE
HOHO '?j64.Cl BrCl N'N 8.00) (662.000 NHBr NiNNOOOO To a
solution of compound 648.00 from Exanple 19 (0.02 grans) 20 and gl aci al -
acetic acid (t nL) was added a 2 M bronine-acetic acid solution (0.04 -n)
at 25 C under N2. After 10 minutes, water was added and an additional 3
drops of the brom ne-acetic acid sol uti&h: The resulting soI i d

was. filtered and washed with water several times and dried m%q

" conpound 662cbtn>rwoamgmns$ep@wlom¢n HPELC using- resersaatm%c y

éY(C:E O?E'ﬁ_?iﬁ%d}tnp | DJEVIJ(IEgaTl PI k &}rﬁeldesnred g%nlg gunds 8 o T
ESTER O 02NWhite SPTPS%’EO ot Al' ?@E ‘é uﬁ#’ etrabutyl

ammoni um ni t asef°€)98g, 16 3 mmmol ) was d| ssol ved in dichl oronmethane(20 n)
and .trifluoroaceti aniygdride( 3. A {1 mhen added. The
A o a solution

sol ution Was cool
cycl ohept a[ 1 = 11- yI |dene) 1 p| per| di ne- I -carboxylic ai d et hyl
ester (5.69g, 9 i n nethyl'ene chloride (35 al so cooled to OC.

of 4-(8-chl ol

0@ °
- —————
(618.00)
N N;
[ : OEt
h o

~ 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% ethyl acetate- hexanes to
15 give the title compound as a white solid(MH+ 385).

XAMPLE

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



The*reaction mixture was stirred at OC for 3h.and then allowed to go to

Joom tenperature (25C) overnight.
W th saturated sodi um bi carbonat e (60 L) dried over
and concentrated to give a sem-solid materi al
eluting first with 10% and then 20%: et hyl
of the organic solvents gave
light yellow solid. MP =
6- DI HYDRO- 11 H BENZOL5. 61 CYCLOHEPTA[
2- b] PYRI-DI N- 11- YLI DENE) - 1- Pl PERI DI NE-

silica gel
Renoval

The r

90. 4-91. 0C,

M*ﬁ,

AB

extracted
15 magnesium sul fate
that was chromat ographed on
acet at e. - hexane.
title conpound in 44%yield as a
428. -90- B. 4-(8-CHLORO 3-AM NO-5

eaction m xture was then

OXYLI C ACI D ETHYL ESTER 02N 1 /

\'d H2N1 1 G NN NNOOCHCH 0j", OCH2CH3 5 The title conpound from
Exanpl e 31A[(5.99g, 14 mmol) was di gss8kved i'n 85% aqueous et hanol. |To this
" solution wag added iron.filings | ) and cal ci um chl ori de
(0.69g, 6.29 mmol ) and the. re§ refluxed for. 16h. The
reaction mjture was filtered celite while hot ang the
cellite was yashed with hot 10 € ") . The et hanol sol ution was
t hen decol ofized with activated charcf (2.4g) and then filtered tjhrough
celite. Ethganol was then rotary eaygepo™gted to give the title conpdqund in
100% yield 4s an off- white solid. 2.4-103.1 C, WMH + 398. C
- 4- (8- CHLORO{3- BROVD- 5 6- DI HYDRO-'11 W Or5.61- 15 CYCLOHEPTAr 1 _
2-b] PYRI DI N{11- YLI| DENE) - 1- PI PERI DI NE- N CARBOXYLI C ACI D ETHYL ESTER |H2N C
Br G NN |O OCH2CH3 0 OCH2CH3 The tikle conpound from Exanple 31 H
(3.00g, 7.6Q mvl) was dissol ved IQ% ab&omc acid (48% 30 nl). |The
reaction mjture was cooled o 20 - e-et hyl ene glycol bath) and
bromine(2 mf) waCridesidrHafPW se Compound | MH+
Cl O\
Y —CHs; 560.00 369
0]
CIYO\* \* 575.00  |411
o .
Ci O\ _ _
. CeHia —CgHis 590.00 439
O
cly O,
| CeHiz —CgHiz 585.00  |468
o _ _ _
Y ‘ ‘—® : 565.00 431
O
Y —@—Br 580.00 510
O .
\Q 570.00 445




The-reaction mxture was stirred at -5C for 15 mnutes. Sodium nitrite
(1 579, 22.8 mmol) dissolved in water (15 nmL). was slowy added to the 91-.
reaction mixture. The reaction nixture was then stirred for 45 ninutes and |
t hen quenched with 40% NaOH to pH -10. The aqueous phase was then
extracted with ethyl acetate(3xl OOrL). Conbined ethyl acetate fractions
were dried over sodiumsul fate and then_goncentrated to give the title 5
conmpound in 83%vyield as a |ight brown @%Fi d. Mp = 146-148C, M+ 463. O

EXAMPLE 32 A conpound of the for WMLE@% N-/ O O 10 was prepared
fromthe title conpound of Preparat 10 by reactlon W t.h
ScBR : f ‘

- phenyi chl oroformatETHb & DRAXY-$ IBO:5 4 I¥RROQ-AdH-i n
Exanmpl e 4 i n 99 NHAS L 32 A TSN 3 ~ : . gforrmla
/ 11 d NGO &0 S ' : ' 1T to
produce the Q&BB.QMMEM | ~d NH -92- whi ch |nterrred|ate was

reacted wsth the l‘lfd b%omiasa%mn%o@@m eo%nﬁ Exafiplé 1620.68 grathsRl |y the
Safe pr Ocedur hC and gIacuaf'acetlc acndrls ml?) was adged a 5 M%rgﬁlune-gcetnc acid
solution (0.2 mL) at 25°C under No. After 3 days, the solution was
concentrated in vacuo, then neutralized with 1N aqueous sodium
hydroxide and extracted with dichloromethane. The organic phase was
10  washed with brine, dried over anhydrous magnesium sulfate, and
concentrated in vacuo to give: compound 660.00 (0.02 grams 23%, MH+

477).
: ~ EXAMPLE 30 R

15 -PYRIDYL 4-[3-BROMO-4-HYDROXY-8-CHLORO-5,6- -
1H-BENZ YCLOHEPTA[1,2-b]PYRIDIN-11-YLIDENE]-1-

IPERIDINE CARBOXYLATE

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).
25



a *NN ~1 OO5 MH 404. The starting ketone is a known conpound ‘whi ch
can be prepared by the process described in The Journal of Organic
Chentstry, 1.990, 55, pp. 3341-3350 by Piw nski, J.J.; Wng, J.K ; Chan,
T-M; Geen,. MJ.; and Ganguly, A K 10 ASSAYS 1. In i r enzyne assays:
Inhibition of farnesyl protein transferase and geranyl geranyl protein
transferase. Both farnesyl protein tra erase (FPT) and geranyl geranyl
protein transferase (GEPT) | were part¥ally purified fromrat brain by
ammoni um 15 sul fate fractionation Egéé&ﬁﬁgéiy O Sephar ose (Phar naci a,
I'nc.) anion exchange chromat ography ] y as descrlbed by Yokoyama et
al  (Yokoyama, K A.et 41.- L : i

bovi ne brai n; C- 8t 4G : Jty, Proc. Nati.
Acad. Sci USK 8¢ 02="% ", T Tl ZO 1 ncor por at ed
herein by re ARBOXYi TiHi bk . transferase was al so
expressed in E. coli, : '

subuni ts. The neghk S|n1Iar EQ C et
al ., (1993), Clconbi @i n
transferase: ‘ -, farnesyl di pQlospprat ' di ng, and
functional honol ouM prenyl -protein tray Bi ochem stry
32: 5167-5176) protein transferase was oartlally purified
fromthe soluble protA ractlon'uf—ET—duri ~as desr i bex above. the

tricyclic farnesyl p
I nhi‘bited both human s
“val 12- Ha-Ras protein wefe prepared as substrates for ese enzynes, i -93-
differing in thelr car bQxy term nal sequence. Cne.forgkferninated in

O’ “OCH,CH, 07 "OCH.CH,

~ 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-1 1H-benzo[5,6]-
10 cyclohepta[1,2-b]pyridih-11-yI_idene)-1-piperidine-1-carboxylic aid ethyl
- ester (5.69q, 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 blcarbonate (60 mL) dried over
15 magnesium sulfate and concentrated to grve 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.

¥es. Two forns of 30



cystei ne-val i ne-1euci ne-serine (Ras-CVLS) the other in cystein-valine-
Jeucine-leucine (Ras-CVLL). Ras-CVLS is a substrate for the farnesyl

prote| n transferase while Ras-CVLL .is a substrate for geranyl geranyl 5
_prootein transferase |I. The cDNAs. encoding these proteins were constructed
so that the proteins contain an am no-term nal extension of 6 histidine
resi dues. Both proteins were expressed jg.. Escherichia 1, and purified
using netal chelate affinity chrorrat ography. The radiol abel l ed isoprenyl

pyr ophosphat e sub?tratg - 5 58@9?@@9031?9 BRZO[5.6]-
[ 3H] ger anyl gerany ‘ B t/New Engl and
sf erase _

Nucl ear. Sev&YLQH;

activity hapammse fS AC 1D j_v STE! at 1990 Cel | 62: 81, Schaber et al
1990, J. Bloti..C ¥ ~Manne et at 1990, PNAS\J7: 7541; and 15'
Bar bacid & Manne 199 No. 5,185, 248 |\l was
assayed by nmed@pNiwg GH] taht T har P Cl

1) reactlon m X e cd

Rei ss et at. 1990 (Cek
Ium chl orlde 5 n1\/|d|th| othr

- Hepes, pH 7.5; 20 nM rr}ﬁlgnes
[ 3H] f ar nesyl pyrophosphat g7
transferase; the indicatdd corcentration of tr| cycli :
di met hyl sul f oxi-de" ( DMSO) i2l e control (5% DVBO fi R and 5 M Ras-CVLS
in a total volune of 100 | .NThe reaction was allowed t proceed for 30

m nut es at roomterrperatur%end then stopped with 0.5 25 of 4% sodi um
dodecyl sul fate (SDS) fol

(TCA). sanples were all o gc&'{acq'b; |mceo1]: orCO|4g s(r)rj%)r%t es&;hgéﬁgf:: g. t %tc:eg
Ra B

oo Phor oBD, 0% 1 e‘ﬁ%‘?fﬁbﬁﬂ?@&ﬁfé&“ﬂwmﬁﬁg%ﬁ@‘“ﬁ% 3 and
radi oacti vit yjlsmvetbm\s%%caquewa athanelc To2bis syutisen &t@lsaRQﬁﬂst"P" Wings

. tillat to th
EK/:S ! Lehfcig 7204 ?S sfﬁﬁﬁﬂﬁénd Balc'mrﬁ'dﬁibrwmceéqté 29 efimoN)edritd thee to the

essentially rearémn @é?ﬁu'i%w@ﬁggnée}%’gfg’?%b 5{!’\9 rﬁaﬁf'%’rt‘ug’?'s eé?%@'ﬁfaaggcrﬁed
above, wth thisughre BediopeslitelwhilaRorand 0w eslite wasowashed atith hatpl aced
farnesyl 10 ethanol (700 mL). The ethanol solution was then decolorized with

activated charcoal (2.49) 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-BENZO[5.6]-
15 - CYCLOHEPTA[1.2- b]PYRIDIN 11-YLIDENE)-1-PIPERIDINE-1-
CARBOXYLIC ACID ETHYL ESTER

itol; 0.25 M 20
2 nesyl protein:
pound or

O)\OCH 2CHg . O)\OCH oCHj
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



. phot ographed, washed twice with 1 W

35 pyrophosphate as the isoprenoid donor and Ras-CVLL was the protein
acceptor. This is simlar to the assay, reported by Casey et al'(Casey,

P.J. et at., (1991.), Enzymatic nodification of proteins with a
geranylgeranyl -94- isoprenoid, Proc. Natl. Acad. Sci, USA $8: 8631- 8635
the disclosure of which is incorporated herein by reference thereto). 2.
Cel | - Based Assay: Transient expression_ @i vaI12 Ha- Ras- CVLS and

val 12- Ha- Ras- CVLL i n COS nonkey ki dney” Eel'l's 5 Effect of farnesyl protein

{ranot orace, R iRuRL, FRE BAARETRUIher e b AR piflbs D
el ect r opor at itben muenchedh withl 43%i Na@B\oIRORT 0 Thecanesdys phaseywesiihea c DNA

i nsert encodigygrs ch"éd Wﬁfrhagﬁﬁli %st ré&%%@"—éonﬁﬁﬁé’q Bthy} Qcéfa?é'%'a@ﬂéns

over expression 0 ei t her

| el,
" transferase dvergainad evrysadiym sitiate anddhem spacenieated t g@é‘%e & y (see
above) . Fol | @msoHcPRIBIRYiE d¥1a light bowPSelich! Ripad 1481 BIESOMM+ 46 ue

culture dishes containing I.5 nm Dul becco' s-nodi fied Eagle's nedi a
.. (@BCO, Inc.) supplemented with 10%feta| calf serum and the appropriate 15
farnesyl protein transferase inhibi tEXAMPAEE82 24 hours, nedia was renoved

and fresh nedi a CNEéh?oﬁﬂdt&?hg?wy ate drugs was re-added. 48 hours

after el ectroporation S wer e exam ned _under the mcroscope to nonitor
di sordered cell growth induced by tjpan ' Cel | s expressing
transform ng Ras becone nore rounggd S\ and overgrow t he
- nmonol ayer, rem niscent of the transfork pe. Cells were then

. @gesphat e- buf f ered sal i ne
(PBS) and renoved fromthe dish by s apl g with a rubber policeman into 1

m of a buffer containing 25 mM Tris, 0; 1 nmM et hyl enedi am ne :
t et raacetl c acid; 1 nM phenyl net hyl suI f nyl R5 fluoride; 50 pM I eupeptin;
fo

and 0.1 'Mpepstatin. Cells were |ysed mogeni zatl on and cell debris :
was renoved by centrifugation at 2000 x 0 n. Cellular protein was
%cel ic acid and redissol ved

precipitated by addition of ice-cold tr hl o
in 100 | of SDS-el ectrophoresis
10 was prepared from the title compound of Preparatwer Example 10 by
_reaction with phenylchloroformate by essentially the same procedure as
described in Example 4 in 89% yield, MH+ 432.

- EXAMPLE
15 A compound of the formula: -

was reacted essentially as described in Example 2D-H t6 produce the
intermediate - ~




30 sanple buffer. Sanples (5-10 RI) were |oaded onto 14% pol yacryl am de
mnigels (Novex, Inc.) and el ectrophoresed until the tracking dye neared
the bottom of the gel. Proteins.resolved on the gels were el ectroblotted
onto nitrocel |l ul ose nenbranes -for inmmunodetection. Menbranes were bl ocked
by incubation overnight at 4Cin PBS 35 containing 2.5%dried mlk and

0. 5% Tween-20 and then incubated with agpRas-specific nonocl onal anti body,
Y13-259 (Furth, ME., et al., (1982), Mbnoclonal antibodies to the p21

ItOL oducltls ?f t\bﬂchﬁﬁ\t@'ﬁﬁ\@mﬂté‘w&ﬁ@%@d wkﬁ'&N@Ytléﬂébrﬂiibuﬁﬂf&CEﬁampléL& gnd -of
e ce ular r

' 04 PBS
" cont ai ni ng 199Y&t eﬁ%ﬁ"qua&r‘ﬂ?ﬂsfiﬂ}e B’r‘?@eﬂﬂiﬁa%peﬁﬁrbt?ﬁdg’trbérﬁ%%g %8% E‘ﬁter
washi ng, nentgompeumere i ncubated for one hour at roomtenperature with a
1: 5000 dilution of secondary antibody, —=Rbbit anti- rat |gG conjugated to
hor ser adi sh peroxi dase, in PBS cg. ¥ et algd cal f serum The
presence of processed and unpr of ; { Ras- CVLL was det ected

) oro 1- napht hol ) as descri bed

issay: Normal human HEPM
s at a 10 -density of 5 x 104

by the manufacturer (Bio-Rad).
‘fibroblasts were planted in 3. 5 cm di shH
cells/dish in 2 mM growh nmedium ang nbated for 3-5d to achieve

-confl uence. Medium was aspirated fro di sh and the indicator funor

cells, T24-BAGH human bl adder carci nosg o€l |, N.expressing an activated '
Hras gene, were planted on top of the i br Iast nonol ayer at a density
of 2 x 103cells/dish in 2 m growh nedi um @d 5 allowed to attach

S

over ni ght. Conpound-i nduced col ony i 7D assayed by addition of
serial dilutions of conpound directl to he growh nedium 24 h after

tunor cells pl P+ 4@4. The startingetore ised kﬁoWnrcompou.ﬂttdjdwhlchrwn B d to allow

bhosphat o buriePREELEY Vi Piosass TeEEOBRE M fhe doui (i SRRRIE K Femistlye ™ 1"
gl ut ar al dehydt990)|54, .ppnsammsp yhRiwinsidudli; Wang, 4.Kadehaml T.sMayGeaes, ni ng

with X-Gl (Ry fea nd]GangbfA Li neage. analysis in the vertebrate nervous
system by retrovirus-ned df ed gene transfer, Proc. '

10 As__a,gis
" 1. Inyitro enzyme assays: Inhibition of farnesyl proteln
transferase and geranylgeranyl protein transferase. .
Both farnesy! 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 geranylgeranyltransferase from
bovine brain: implications for protein prenylation specificity, Proc. Nati.
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 o and B subunits. The methods used were similar to those
~ published (Omer, C. et al., (1993), Characterization of 'reco_mbinant human
farnesyl protein transferase: Cloning, expression, farnesyl diphosphate
25 binding, and functional homolegy with yeast prenyl-protein transferases,
Biochemistry 32:5167-5176). Human farnesyl protein transferase was
partially¥purified from the soluble protein fraction of E. coli as described
above. the tricyclic farnesyl protein transferase inhibitors disclosed herein
inhibited both human and rat enzyme with similar potencies. Two forms of
30 val2-Ha-Ras protein were prepared as substrates for these enzymes,



Nat . Acad.” Sci.$4, 156-160(1987)). In the colony inhibition assay, -
Lonpounds were eval uated on the basis of two |1C50 val ues: the 25.
concentration of drug required to prevent the increase. in tunor cel

nunber by 50% (t1C50) and the concentration of drug required to reduce the
density of cells conprising the cell mat by 50% (m C50). Both I C50 val ues
wer e obtai ned by determning the densitp of tunor cells and mat. <cells by
vi sual inspection and enuneration of ce ?5 per col ony and the 30 number of

col oni e nde hem The .t tic4nd f - d
Coant] tat i ver ety I GEBEn: faitind SsRtEree o Ak B erhitfated Do 0 it or

t han one i ndla;esteme-\mlme-dmmne-esegae (RaseCVLS) the other B cysteBr-Faline- FPT

| NHI Bl TI ON 100

526 00 10r 100eteheegdle (RE- AU ALSEILIS g SBERAR Br s Andfly 100 |

10- 100 540. qUotein transferase yilgdRas-GVLLds.a subgieafe dor ger@nylgsranyl100 - 555. 00

10-100 -- & %ﬁ@t dif triPrsidise 1. “ThedSDNAG é?lc%mgjlh%ggjpa%leméﬂ&@o 0.01-10 ----

10-100 ---- SOt el ghe peis cordeinn amipcrgting! Sitansion o7 6 *°
histidine residues. Both proteins were expressed in Escherichia coli and
purified using metal chelate affinity chromatography. The radiolabelled
isoprenyl pyrophosphate substrates, [3H]farnesy! pyrophosphate and

10  [3H]geranylgeranyl pyrophosphate, were purchased from DuPont/New
England Nuclear.

Several methods for measuring famesy! protein transferase activity
~ have been described (Reiss et al 1990, Cell 62: 81; Schaber et al 1990,
J. Biol. Chem. 265: 14701; Manne et al 1990, PNAS 87: 7541; and

15 - Barbacid & Manne 1993, U.S. Patent No. 5,185,248). The activity was
assayed by measuring the transfer of [3H]farnesyl from [SH]farnesyl
pyrophosphate to R‘as-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 [3H]farnesyl pyrophosphat_e; 10 ul Q-Sepharose-purified farnesyl protein
transferase; the indicated concentration of tricyclic ccmpound or
dimethylsulfoxide (DMSO) vehicle control (5% DMSO final); and 5 pM
Ras-CVLS in a total volume of 100 ul. The reaction was allowed to
proceed for 30 minutes at room temperature and then stopped with 0.5 mi

25 of 4% sodiljm.dodecyl sulfate (SDS) lo_llowed by 0.5 mi 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 transferase I assay was eseentially
identical to the farnesyl! protein transferase assay de_scrlbed 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
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TABLE 3 - continued COMPOUND FPT IC50 (M COS I'C50 (M 648.00 0.01-10 --
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~ disclosure of which is incorporated herein by reference thereto). _

2. . Cell-Based Assay. Transient expression of o
vall2-Ha-Ras-CVLS and vall2-Ha-Ras-CVLL in COS monkey kidney cells:

5 Effect of farnesy! protein transferase inhibitors on Ras processmg and on
disordered cell growth induced by transforming Ras. -

COS monkey kldney cells were transfected by electroporation with -
the plasmid pSV-SPORT (Gibco/BRL) containing a cDNA insert encoding
either Ras-CVLS or Ras-CVLL, leading to transient overexpression of a

10 Ras substrate for either farnesyl protein transferase or.ggranylgeranyl
protein transferase I, respectively (see above).
| Following electroporation, cells were plated into 6-well tissue
culture dishes containing 1.5 ml of Dulbecco's-modified Eagle's media
(GIBCO, Inc.) supplemented with 10% fetal calf serum and the appropriate
15 famnesyl protein transferase inhibitors. After 24 hours, media was removed
and fresh media containing the appropriate drugs was re-added. '
48 hours after electroporation cells were examined under the
" microscope to monitor disordered cell growth induced by transforming
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 phenyimethylsulfonyl
- 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 protem was precupltated by addltlon of ice-cold
“trichloroacetic acid and redissolved in 100 ul of SDS- eIectrophoresus
30 sample buffer. Samples (5-10 pi) were loaded onto 14% polyacrylamide
minigels (Novex; Inc.) and electrophoresed until the tracking dye neared
the bottom of the gel. Proteins resolved on the gels were electroblotted
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 m_cubated 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.



Exam | e 33 t--O 01-10 Corrpound 525.00 and 678.00 are: (C(525.00) N
H2(."EO:CH3. Ni H3 NANCH3 ~ O Q\\/ C OC2H5 5 The GGPT 1C50 (pM for
conpound 618.00 was >50. -98- AB 4 INH BI TION OF TUMOR CELL GROMH - MNAT
ASSAY COVPOUND | NHI BI TION OF I NHI BI TION OF TUMOR CELL GROWH NORMAL CELL
GROMH (1C50 11M (I1C50 11M - . 500.00.25 25 515.00 75 >100 530.00 12.5 100
550.00 18. >50 25 >50 575.00 37 >50 5§5.00 18 >50 600.00 12.5 50 608.00
37 >50 612.00 50 >50 614.00 50 >50 L &, 18.00 >50 >50 642.00 50 >50 5

RESULTS 1. ggygghggm ngﬁaﬁgntg@ﬁéﬁf/; w8 I:%!%em?ﬁ‘ fSPHH@ll'ﬂﬂﬁ A frobhe

1nvention ar t'ors nesyl at 1ron urlfled
rat and hurmatemperatyres aﬁ\fﬁ@'swasmngz@emhraaﬁ%mgwl{bméq Ofﬂﬂ? 6‘&%/ bl so show

that there afsom temperature with a 1:5000 dilution of sécondary 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 ata .
10 -density of 5 x 104 cells/dish in 2 m! 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 carcindma 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 mi 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,retro_virus-media_téd gene transfer, Proc.
Natl. Acad. Sci.84, 156-160(1987)). In the colony inhibition assay,
' compounds were evaluated on the basis of two ICs0 values: the
25 concentration of drug requiréd 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% (mlICsp). Both IC50' _
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 therapéutic index of the
compound was quantitatively expressed as the ratio of miCso/tiCso, with
values greater than one indicative of tumor target specificity.
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concentrations (1C50 of 100 AM. Sone conpounds tested in this assay had
Jittle (515.00, 612.00, 614.00, 618.00 and 642.00) or no (500.00)

'sel ective anti proliferative activity agai nst Ras-transfornmed cells versus
normal cells. 25 In 'Vivo Anti-Tunor Studies: Tunor cells (5 x 105 to 8 x
106 of M7 [nouse Lewis lung carcinoma], A431 [human epi dermal carci noma]
or SW620 [ human col on adenocarci nona “T;?lrrph node netastasis)]) are
innocul ated 30 subcutaneously into the ank of 5-6 week old athym c nu/nu
female mce. For the Cf- 1[rmus-FAé I ansformed with c-fos
- oncogene] tunmor nodel, 2 M8 tu e transpl ant ed

subcut aneously_into the flank of 5-6 vveek ol d at hym c nu/ nu femal e mce.
Tunor bearin : ¢ :

est abl i shed.F=# =g S5 . .
i.p. or cord oil f6|48p0(b ) onIy or OCQIDGOnds in veh| cI e -t-w ce a da (BI D)
for 5 (1'-5) or ! [~ days fder ﬁ Q 2 (x2] or 4 (x4). weeks. [he
.percent inhiHe i""%%ﬂ dQ HHRF—gH oWk 't|8 ' x—t—-e—ve-h-r—c—%—e—e-eﬁt—ﬁe S are
det er m ned ty tUITDﬁSBEQEQSUI‘ errths. Th®.040l ts ar ¢ reported--in Tabl e} 5. :
TABLE 5 5 I n-Vivo ég rqdll'urmr lesul t's ﬁo iQa'urmr Rput e &Schedul e % | nhi bition

Z

for 530.00 H¥r—6 B—F—4—49—A43 B-b; 5—-4—20—3—+~43+ho, - BI D,
1-5, x4 58.72 C—f BBOLQ‘.Q Bl D, |1- x210L708 C—f- | po, BID~1-5 x4 B9
5%638 g,re!3| Pﬂ\ 1; 566% Jg\v%?g | Ll .OnalOI(SF%b[ ti igq t he- conpound of F;r mul a

schedul e of po, 10,6614 04 (14 tinesO@t-1@eek fol 4 weeksys- the avefage %
t umor i nhi bilti on W%%GWO 10 and (b) iﬂ)}ﬁbﬁ M27 cell line,_ _at a dose|of 100

MPK, for a gehettHe—o—por—H4we—d—t4—t+res ;lcr week—For—4—weeks), the
average %t yrmor i nB6BiAA on 10-100 _ S : .
670.00 . 10-100
672.00 - ~0.01-10 -
674.00 ' 10-100 ' J—
676.00 0.01-10 ———-
678.00 -10-100 -
. Example 32 - 0.01-10 -
Example33 | . 0.01-10 R

- Compound625.00 and 678.00 are:

o),\o/\/ N—CHs

5 The GGPT ICsg (1M) for compound 618.00 was >50.



was *37. For preparing pharmaceutical conpositions fromthe conpounds 15
described by this invention, inert, pharmaceutically acceptable carriers
‘can Dbe either solid or Ii qui d. Sol i d form preparations include powders,
tabl ets,  dispersible granules, capsules, cachets and suppositories. Thee
powders and tablets may be corrpri sed of fromabout .5 to about 70 percent
active ingredient. Suitable solid carrg?-rs are known in the art, e.qg.
‘magnesi um 20 car bonat e, nagnesi um steara ‘talc, sugar, |actose. Tablets,
powders, cachets and capsul es can be WBEE AS soI i d dosage forns suitable
for oral admnistration. For prepariTfrn 05| tories, a low el ting wax
such as a nixture of INHIBIHIONOFTUMOR LiELL YOHo MALASQPAYs first

mel ted, and the active 25 |ngred|ent S dlspersed hoaneneoust therein as
by stirring T 10 Len — (TONMogeEneuus T re | P 0 cohveni ent
si zed nol ds, 6 cool H'Q'ﬁ@'ﬂ@# '

preparationg incl ude SO' u I'DUMORGHLGLFGRQ)WTHH N@RMNJ@E&LGBOWWH arrpl e
may be rrentloned wat er or
parenteral ijaaction_— '
solutions fqr i ngogwal “admi ni st rggl on.
i nhal ati on qay TICLUOE SofUtTons  —ang—sot a5 11
in conbi nati 15 5 _phar rmr‘puﬂZﬁIIv accepflable car —such-as
i nert conprdssedsggpo Al $o includqe sre soli d|form pr epeoGt i ons whilch are
i ntended to [Pe CONvVErtedl sSnortry Defore use, |[to 11quid rm prepafations
for either .qral ®P0-O%renf{eral adni F@stration. Such qutﬁ’%@forms I n¢l ude
~solutions, quspensi-ons angl enul siongs 10 The c¢npounds a$5@ he inventli on may

al so be delijvera . transder mal | Ihe trans er mal CO It1ons cqn take
goq : yi§E| i | :%
the form of jcrea — otidns

i ncluded inja trggsde nal patch of 18he matri x reserveb@ type asjare

powdEr Tg WAT CN
?Lb

convent i ona.l N 5880%” TOr tnis 12.5 | 50
608.00 | 37 | . >50
612.00 : 50 1 >50
614.00 50 - >50
618.00 '>50 . >50

642.00 50 >50

5 RBESULTS
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 (ICs0 <10
'uM) inhibitors of Ras-CVLS farnesylation by partially purified rat brain
famesyl protein transferase (FPT)--see Table 3.
The data also demonstrate that compounds of the mventuon are
poorer inhibitors of geranylgerany! 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/mi. For
example, compound 500.00 inhibits GGPT 7% at 50 pM and is at least 31-
fold selective for FPT iinhibition. 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
' éompounds used in the methods of this invention, and increases the

AN



purpose. 15 Preferably the conpound is adm nistered orally. Preferably, the
pharmaceutical preparation is in unit dosage form In such form the
preparation is subdivided into unit doses containing appropriate. _ .
gquantities of the active conponent, e.g., an effective anobunt to achieve
the desired purpose. 20 The quantity. of active conpound in a unit dose of
preparation may be varied or adjusted. §gom about 0.1 ng to 1000 ng, nore
preferably from about 1 ng. to 300 ng, according to the particular

appl i cati on. pmtmumlthdmﬁom \Qmeﬁh\)@s’elé@w@%rcﬁﬂhdﬁﬁmerQ upon the
requi renents of the pat i. ty of the condition toeing

treated. 25 F5RPEL ﬁisr‘?zﬂal' S- &ﬁ%&?}ﬂasé hﬁrsage for a particular situat i on
is within.the skllz of GéibBased: COScCall land CelbMatessays |n|t|ated W|th :
smal | er dosaﬁﬁﬁn%tﬁ& ar?aflis:g %ﬁhé ﬁ%g ;t%w?@ﬁn@é%&?ﬁﬁ %ttrérrﬁ

Thereafter ncre ncrerren he opt| mum
effect unfer cefle 'ndiﬁﬁ‘@drfbﬂhmeefﬁmﬁﬁw &raaaf@aasethlbjtmmﬁt@ﬁd@verttm t ot al

fj?' Lgsfigzgge +mbnt%s3@vg.% ﬁ%gsé‘lﬂg aslﬁ&ﬁg%beuﬁﬂldrtrbrilogr&%@@?ﬁgsé% Mast Egsdg]y

t he inventior(?éh@r@hg'g%%’rarmel?u?? pgdg%@@‘&'ba %%QQr Akt Be- LR bo

; 3gﬁl ?g g?ofgcpmocbssg\g wnmﬂegowwuwm thb rhhge;ﬂfuenmmgM:I These aesultsnsi \o/lg;: ?g
o 35 the oy ApuRfiey uRe EomboBRadihiS finBty e efiBlesdse MEltadiesS N LY
oral adnifi stangkindicatg theiopoteotiaigtot biock cellutgy ttag:sfprmataorathyyacmat 1000
mo/day, In {ygad Gnéoitined] WRRGARAEANY D ﬁlicg)ﬁ‘épﬁlﬁrHan%%r‘i‘of HeRagonpounds

are' non-t oxi c stere 0sage range
fol | owi ng ar é’%@ L&Sé qﬁﬂaﬁwue.tfﬁatmeaswe GRIA AU 53R Q,Oowsim 4
Cgrmound ?:‘ Ctth@t theyeam bmckébq:g%?@p?nﬁg?éﬁg;es mmaédfvy expretéﬁugn 2<fa os
o e b PTE R oB 08 o tapd Bl EEnbib R byt s ™
- 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 530.00
inhibited with an ICsg value of 12.5 uM. This compound only displayed
20 cytotoxic activity against the normal cell monolayer at higher
concentrations (ICsg 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 AnIl-Tqu 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. Animals

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



' ~Manufacture Mx ItemNos. 1, 2 and 3

Tablrets -No. Ingredients (_ng/tablet ng/tablet 1. Active conpound 100 500
‘2. Lactose USP 122 113 3. Corn Starch, Food G ade, 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 Mx ItemNos. 1 and 2 in a suitable
m xer for 10-15 minutes. 10 Granulate the m xture with IltemNo. 3. MII| the
danp granul es through a coarse screeny¢@-9., 1/4 0.63 cm if necessary.
Dry the danp granules. Screen the dried granules if necessary and -mix with
JtemNo. -4 aﬂﬂat"VeXtJ %mcléfboh@rom At @&terhiftidd! Byefirhr m2asuremiéntsf ofhel - 3

m nut es. ppropr| ate size and weigh on a suitable

t abl et machl ?t§§rﬁf@m5|t_ @E‘Sﬁl es . In redient ng/capsule m Vca
.sule 1. Active conpound 100 500 2. Lact ose USP 106 123 3. Corn Starch,
Food Gade 40 70 4. Magnesi um St ear ai&aggssl’ot al 253 700 -103- Method of

Ui t abl e bl ender for. 10-15
mnutes. 5Add Item No. 4 and nineViver Anti-TumonBesultsFi || the nixture into

_sui tabl e two- p| ece har d - gel atin capsul es on,a sui tabl e encapsul ating
~machi ne. 5 vn e—tire P eserrtrventTomTaS Uccll ESCI 11 |t|on {Ior(.‘s%lajélé‘l,t i on

with S. c Tumor Route &Schedule % Inhi
M27 po, BID,1-7, x4 49
A431 po, BID, 1-5, x4 203
A431 po, BID, 1-5,x4 . 58.2
C-1 ip, BID, 1-5, X2 | 17.8
C-f-1 po, BID, 1-5, x4 69
. SW-620 po, BID, 1-5, x4 73

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 dlspersed 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, suspensuons and
emulsuons As an example may be mentloned water or water-propylene .
30 glycol solutlons for parenteral injection.



the-specific enbodi nents set forth above, many alternatives, nodificatiens
'and variations thereof will be apparent to those of ordinary skill in the
art.. Al such alternatives, nodifications and variations are intended to
fall 10 within the spirit and scope of the present invention. ti -104- WHAT
IS CLAMED IS: 1. A nethod for inhibiting the abnormal growh of cells
conprising adm nistering an effective_ggpunt of a conpound of Formula 5°
1.0. ABRL ,--- R dec- 11 2%l 1 N1l 4 RRbaRs XRLS8 (1.0

1
R5-... 7 R6_ RB N ?‘?FPJ} L, by : msap! vat e
t hereof, wherei n:,N&u@ c%'ﬂg,p , g{_'%ﬁﬁvrée}%éé%céﬂggﬁlﬁg'?hﬁégﬁm??gisn RO is

0-, -CH3 or admdMsyrateRH wherein nis 1 to 3, and the remaining a, b, ¢ and

d Igr O?pfi f 10 r ap_r g\@ieds§0|g?é Q;I’ati@g%;suﬂasié B?-gﬂ'iﬂastﬂﬁﬁhd?ﬁhbmdemomnt ly
“o0(0) R 0, B0 5Rlgs 1 gtk form. Whigh 7R Pan PRI WERE al kynyl
al kenyl & aphkgimaceutitally lagteptabid samigr, suphcagpaninericahipreseschgasubst i t ut ed
theh nisnengons: 1150 BRRER re' B TOPR G ShaiEnk Vet e oo on
R3. and R4 tegeverted, shortly before use, to liquid form preparations for either oral or

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

10 The compounds of the invention may aiso be deliverable
transder_mally. The transdermal compositions can take the form of creams,
lotions, aerosols and/or emulsions and can be included in a transdermal
patch of the matrix or reservoir type as are conventional in the art for this
purpose. ' '

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
circurhstances 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 éonsidering
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.



can‘represent a saturated or unsaturated C5-C7 fused ring to the benzene
Jying (R ng I11); R5, R6, R7 and R8 each independently represents H, -CF3,
al kyl or 20 aryl, said alkyl or aryl optionally being substituted with
- OR10, - SR10, -N( R10) 2, -N2, -COR10, -OCOR10, -0002R11, -CO2R10, OPO3R10
or one of R5, R6, R7 and R8 can be taken in conbination with R as defined
below to represent -(CH2)r wherein r.yg 1 to 4 which can be substituted
with [|ower alkyl, |ower al koxy, -CF3 or aryl; 25 R10 represents H, alkyl,
caryl, or aralkyl 11?15?&"0%55__’{1 &RE BAmRdY b aaameeuuéaﬁdo forhsRURichepr esent

HandFrespectlve , ectyel nd.to X is a

“single bond %Tﬁa'KQGO'@QPHBﬂ of(t)tpe M@"gﬂﬂ Rig %%S’(E’ﬁ (ﬁgﬁ?é@@{ﬁ'oﬂ iNAEn the bond
to Xis a Slpb‘rﬂirmdb@l]dc‘.al cémpoEitere aspedt i9nofto bbiliatited byphe examplesan
optional doubl e. d 5 (represented by the dotted line) to carbon atom 11;
the dotted IR ween carbon atons 5 and 6 represents an optional double
bond, suéh that when a double bond is present A and B independently
represent -R10, hal o - ORIgh, R SR afRdes When no doubl e bond
I's present between carbornmat omns 0 each. independently
represent H2, -(OR1 1)2; H and haIE,AMM-& aI kyI and H, (alkyl)2, -H and
-OC(O R10, H and -OR10, =0, aryl andIM\ICRlO or -O(CH2)P-O wherein p -

is 2, 3 or P JPTESE -bb efFern,.RGn, I al kyl,
aryl, heter m&w ' | ngliablet ] maftabIgt | dyl ,
wherein thel supstif UERLiOE s.- o d subst | tute p| BRYO dyI I sg@p to [CA al kyl ,
al kyl car bont—er—6 SANHCRES wirere OT__ R TEpy esent s
-OR20 whereln R20 | s actosectiSPa k jbst | tpd 1820 | 131 kyll phenyl ,
. substituted| phgnyl} @Brﬁ%t% g@ga;éféld@yl €7 todel2 2D phegyl al Kyl

wher ei n t'he} phenyl rml ety 1S substituted et<=r,oary|, orf] RO is -p, -3, or

-4 piperidy|] or N subéﬁlat?JQécPQﬁtﬁé’Fl dyl, wher¢in the subptituents pn said
substituted] O to C12parikigd Warrsel ect eel fromjam no or spubstituted

4.  Com 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 ltem No. 3. Mill the damp granules through a
coarse screen (e.g., 1/4%, 0.63 cm) if necessary. Dry the damp granules. _
Screen the dried granules if necessary and mix with Item No. 4 and mix for
10-15 minutes. Add 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 4

____Total | 253 700




amno, with the proviso that said am.no or said substituted amno for said
Cl to C12 al kyl is not on Cl, and the substitutents on said substituted 25
ami no are selected fromCl to C6 al kyl, the substituents on said _
substituted phenyl and on said substltut ed phenyl .noiety of the C7 to Cl2
phenyl al kyl —are selected fromd to C6 alkyl and halo, and the substituent
on said N substituted piperidyl is C11bg C4 al kyl, al kyl carbonyl or
-C(O)NH(R10) wherein R10 is H or alkyl."”¥30 2. The nethod of Claim1
wherein a is n a1 C - are carbon; Rl and R2 are the sane or _
different an ently selectedfromH halo, -CF3, Cl to (4
alkyl, or benzotriMixdlem Nogl 3x2:ane3 imal suikeblerbiendss fonite- & minutesr ent and -
each 1s | ndepeaidhiNo. Sﬁbﬁ%hgséféwﬂ@;ﬁnm VﬁSF.h%Qm.ﬂnude Roisuitable two-C- 8
he

position and osl tion | e bpnd bet ween
car bon. at ons PGk 9%'3}5?@@9%"95@"5@&%3 leneReARSY B ent H lower

al kyl or gl kyl oxy; when t he doubl e bond between car bon atoms 5 and 6 is

absent, A and B in e entI 106- resent R5,
R6, R7, and R8 ar éﬁﬁf?e s\épgmvgggm@a%zcﬁ%g é_%scrﬁaﬁg Ims néwt*oﬂdv gﬁm 2 .
wherei n R1 anike Becifie eﬁ\bodimpetajsnttfbpthwoaet manyralternatives, smodificationss al kyl
or benzotria thé¥edo I t to C6
al kyl , phenyI%(R'Id-‘;larl)a)ﬁk> R% ?en?%f kvﬁl%ap?é E)énr?lté(;' 4- @?fﬂ}/ sﬁﬁﬁﬂ tﬁeQrt

N-oxi de, 4- pyMi gnah alterpatives, 'BO@ 'Q@qu't?y#n Ma'ibﬁtwﬁ #f@ interide ds‘l.‘)?o@'l tuted

pi peri dyjp Onwithinltise/Bsirit hHE@dopeidP@ié Hrdsentirivedtiont he substituent on said
N-substituted piperidyl is 10 selected fromCl to &4 al kyl,  al kyl carbonyl
or -C(ONH(R10) wherein R10 is Hor alkyl. 4. The nethod of Oaim3
.wWherein RL and R2 are independently selected fromH, Br, C or nethyl;
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 nethyl.



20 5. The nmethod of Claim1l wherein ais Nand b, ¢, and d are carbon; Rl
and R2 are the sanme or different and each is independently selected from
H, halo; -CF3, Cl to C4 al kyl, or benzotriazol -1-yloxy; R3 and R4 are the
same or-different and each is i ndependent |y selected fromH or halo, and _
R3 is at the C8 position and R4 is at the C9 position; when the 25 double
bond between carbon atons 5 and 6 is prggent, A and B independently
represent H, {1ower al kyl or alkyloxy; when the double bond between carbon

atons 5. andé&lﬂ%@@ﬁgﬁ}%&@@ B i ndependently represent H2, (-H and - OH)
or =0; RS, : . an are H and R represents -OR20. 30 6. The net hod
of daimb5 wherein Rl and R2 are independent ly selected fromH, halo, Cl

to C4 alkyl or berlzotrlﬁamdthddydrqnmbnﬁ@ the dBriorital gsth ofrebllB20 represents

d toCGaIky stitute en r| P

S pyri dyl N See oSt Sfiedie dmpuntRt b BinopuiaRt ffuie

3- N- subst bt ut1e0t pi peridyl, or 4- N-substl tuted  piperidyl, V\/nerel n the
substituent on said N-substltuteqc\pl perlglyl is selected fromd to 4
~alkyl,. al kyl carbonyl or -C(O NH(R\Q) wWeggrein. RI0 is Hor alkyl. -107- 7.
The method of Claim6 wh@lgein RL apti=+R4% are i nddpendent |y sel ected from H,
Br, d or nethyl; and R20 r d , y substituted phenyl,

3- pyrldyl 4- pyrldyl 3- pyrd“ | 1¢,dy| N- oxi de, 3-pi perldyl,
4- pi peri dyI 3- N-substl ty}e@*pllp : Egbsti tuted piperidyl,
wherein the substltuentRon patd bt ext’ piperidyl is methyl. 8. The
"~ method of aim1 wherein the c®nmpoun|d |F$‘Gsel ected fromthe group

consi sting of conpounds of the struc reéqa 500. 00, 530.00, 10 °565. 00,

580. 00, 595. 00, 600.00, 604. Oﬁs 60 10,/0, 612. 00, (1 8. 00, 626. 00,

642. 00, 644.00, - 656.00, 662.00 ?VGfO‘O or the conpound is selected
from the conpound of Exanple B%—-o'r‘3 g\ﬂ*ﬁa met hod of Caim1l wherein the
cells inhibited are tunor 15 cells ressing an activated Ras ‘oncogene.
10. The nethod of Claim9 wherein thg cells inhibited are

A R

or a pharmaceutically acceptable salt or solvate thereof, wherein:

one of a, b, ¢ and d represents N or NR? wherein R? is O~, -CHg or
«(CH2)nCO2H wherein n is 1 to 3, and the remaining a, b, ¢ and d groups

10 represent CR! or CR2; |

each R' and each R2'is independently selected from H halo, -CF3,
-OR19, -COR!10, -SR10, -N(R10),, -NO,, -OC(0O)R19, -CO2R19, -OCO:gR”, _
benzotriazol-1-yloxy, CN, alkynyl, alkenyl or alkyl, said alkyl or alkenyl
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, R6, R7 and R8 each mdependently represents H, -CF3, alky! or

20 aryl, said alkyl or aryl optionally being substituted with -OR10, -SR10,
-N(R19),, -NO», -COR19, -OCOR19, -OCO2R11, -CO2R19, OPO3R10 or one
of R5, R8, R7 and R8 can be taken in.combination with R as defined below
to represent -(CH2),- 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 aralkyl;

R11 represents alkyl or aryl;



pancreatic tunor cells, lung cancer tunor. cells, epldernal carci nona
unor cells, nyeloid | eukem a tunor cells, thyr0|d follicular tunor cells,
20 nyel odyspl astic cells, bladder carcinoma tunor cells or colon tunor
cells. - 11. The nmethod of Claim1l wherein the inhibition of the abnorna
grom h of cells occurs by the inhibition of ras farnesyl protein
transferase. 25 12. The method of C aiyggl. wherein the inhibition is of
tumor cells mherein Ras protein is actlivated as a result of oncogenic

Comound of t he FIATGA' 1lgbeR RahdE Resoetively SPERRNW 5 Pel ) TP T

I~ _R Zespentwely wWREY tefbond®l X Js azsahgle bond audX\s earkon; or

h t | I d,
R ey FREGRLpS BaPf tbaflsottlfhen B8 o MBrbRgboRy; o

and R24 are the Shrepreseatsty er &tW'Hﬁf(!IQaﬁ@Y ‘?WB@W@H@‘PW‘" %b@ﬂ%’s any of
the subsgi tl{%ﬁrés@rﬁtealb @d&tequrne'icw@umbnla@m n1Caiml; R26 and R28 are

Subst | tuents of &é%&e&imeﬂqe WeRREREoGR Bl BB ToRsB BB, LS. s
or -SR70; 1MmpRebal doulsledursl, sueh kiydt, wlaeryla ddnmﬂeaboadys pr@aelny,l AangdB-3 or -4
R Subst 1t ut dAOCheTBEiyHbRSeR} BETD. Hilo, QHIFT SOTOMRT BL O ‘%ﬁ’.“ca“?é@?k‘im
wher ei n R10 wtsemno&owby &bond rsrpresept beme;a earpen atems aRg e, Aa 8
4- pi per hgyl QchNnaEpshdéntlySépresent Hp, -(OR11)2; H and halo, dihalo, alkyl and .
H, (alkyl)2, -H and -OC(O)R19, H and -OR19, =0, aryl and H, =NOR10 or
-O-(CHg)p-O- wherein pis 2, 3 or 4;
Z represents O; and
" R represents -SR65 wherein RS is alkyl, aryl, heteroaryl, 2-,3-, or 4- .
15 piperidyl or N-substituted piperidyl, wherein the substituent on said N-
substituted piperidyl is C1 to C4 alkyl, alkylcarbonyl or -C(O)NH(R‘O)
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, C7 to 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 Cq to C12 alkyl are selected from amino or substituted
amino, with the proviso that said amino or said substituted amino for said
C1 to C12 alkyl is not on C1, 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 phenyll,moiety of the C7 to C12 phenylalkyl
are selected from C1 to Cg alkyl and halo, and the substituent on said N-
 substituted piperidyl is C1 to C4 alkyl, alkylcarbonyl or -C(O)NH(R19)
wherein R10 ig H or alkyl
30 | |
2. The method of Claim 1 wherein a is N'and b, ¢, and d are
- carbon; R1 and R2 are the same or different and each is independently
selected from H, halo, -CF3, 'C1 to C4 allzyl, 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 alkyloxy; when the double bond
" between carbon'atoms 5 and 6 is absent, A and B independently



15 piperidyl, wherein the substituent on said N-substituted piperidyl is C
o & alkyl, alkylcarbonyl or -C(O NH(RL0) wherein R10 is Hor alkyl; and
the dotted |ine betmeen carbons 5 and 6 represent an optional double bond;
A"B R32 .'. R36 dam56R34CI/II~II~R38 ~a R7 N (1.2) R6~
R8 N 20 0 W-109- or a pharnrmceutically acceptable salt or solvate

t hereof, wherein: a, b, ¢, d, A B, R51g§t6 and R8 are as deflnedfor
Formula 1.0 in Cdaim1; R32 and R34 ar 'he same or dlfferent and each

T rrabresRba o et D) S B S AR, T o

i ndependent | yeprespnts<3RE&5.any of the substltuents of R3 and R4 for Formula
1.0 in daim1; Wrepresents -OR40 or -SR70; R40 represents al kyl, aryl,
heteroaryl, or -2, -3, or -4 piperidyl or N- 10 substijtuted pi perldyl
wherein, the subst3. tueﬂﬂ'ledneﬂmtﬁoﬂ\(:hmﬁwtl&t&!l RivandR2B™® is d to C4

alkyl, alkyl g lenfl s iéfc@a\'%ﬁiml) h‘ﬁﬂ?r@{ b B}(blk)ﬂ d"béhrzoﬁfldibl 1- R70
represents ar -ﬁg%,iléﬁ

tituted '
pi peri dyl , is H a@étﬁ‘%’rrepg%e&?%\bsﬁégﬁ @IBY ﬁ}gler |ud)e/l is d

to 15 C4 al ISl’lbstllallté’d’ bhenylpBypyrialyl, -4pidyH Rpgyidyhidraiide, R&ﬁyndyll-N-or al kyl ;
and the dott ;44 e ek NGE, SRERIS s N AT huteP bR, B AR hGhuretoub! ©
: . plpend_yl wherein the substituent on said N-substituted plpendyl is
10 selected from C to C4 alkyl, alkylcarbonyl or -C(O)NH(R10) wherein R10
is H or alkyl.

4.  The method of Claim 3 wherein R1 and R2 are -
~ independently selected from H, Br, Cl or methyl; and R65 represents,
15 phenyl, substituted phenyl, 3-pyridyl, 4-pyridyl, 3-;3yri_dyl N-oxide, 4-pyridy! -
~ 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 method of Claim 1 wherein a is N and b, ¢, and d are
carbon; R1 and R2 are the same or different and 'each is independently _
~ selected from H, halo, -CF3, C1 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, Aand B
independently represent H, lower alkyl or alkyloxy; when the double bond
between carbon atoms 5-and 6 is absent, A and 'B"in'dependently
represent Hp, (-H and -OH) or =O; R5, R6, R7, and R8 are H; and R
represents -OR20,
30 -
6.  The method of Claim 5 wherein R1 and R2 are
independently'selected from H, halo, C1 to C4 alkyl or benzotriazol-1-.
yloxy; R3 is Cl; R4 is H; and R20 represents C+ to Ce alkyl, phenyl,
- substituted phenyl, 3-pyridyl, 4-pyridyl, 3-pyridyl N-oxide, 4-pyridyl N-
35 oxide, 3-piperidyl, 4-piperidy|,_ 3-N-substituted piperidyl, or 4-N-substituted
' piperidyl wherein the substituent on said N- sUbstituted piperidyl is
selected-from C1 to C4 alkyl, alkylcarbony! or -C(O)NH(R1°) wherein R10
isHor alkyl



"d Ras C~ RS ASRB j N88 (1.3) RR NOY 20 or a pharmaceutically
acceptable salt or solvate thereof, wherein: a, b, ¢, d A B, R5, R6, R7;
and R8 are as defined for Fornula 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 Claiml; R48 and R50 are the sane or different and
each independently 2.5 represents any,l@_the substituents of R3 and R4 of
formula 1.0 in Caiml; Y represents 52 or -SR70; R52 represents

| kyl I I dyl
| ﬁlt gub)s/t i tﬁt )ed pi pzsrgsfm \W\ék‘@éﬁftqa%'"kéwqrﬁ%om 389% gifl Nysubgtl t ut ed
-110- piperi rﬂry:lbpeladéihtly sel€dtedl fkorh H aBrkﬂI@an’Mhylt and R¥(repregarts,) wher ein
R10 H ,
api pert ayt BeRYt syAREOIRAR Softitn, 4 REHOLE Ayl E%%ﬁeuﬁrﬁy ! sai
N-subst i t ut ei-oxige pa-rnlrt@ndw s4-olpetrldyt.:45 ursqhstltuieqmlrzer 1 4 - C( O) NH( R10)

wher ei n. BLO sebétttut% ﬁrbtébra | @ﬂ@rémhélehﬁﬁﬂuémr@n Bald\Resubstitdieas 5 and 6
represent an optlog ﬁ and wth the provisos that: (a) when Y
represents - BREHAYLigIN there 10 is a single bond between carbon atomns

5 and 6, and when both R44 and R46 are hydrogen, and when both R48 and

Sehen there 15 a B ngl SPBSheBIA AR d At combGRRE B RIeTON BT
R44 and R46 from thedgrogpreonsistidgwif eorRediINds Oﬁth%tstruﬁer@~§q99@,9-t53910@-nd R50
Is H, Eﬁés' Bboti %8500, Booldo, 602506 BHROE,E 11.06) 6120836180081 N 2

represents
626. 00 642 00, 644.00, 656 OO 662.00, and 676.00; or the compound is
selected from the compound of Example 32 or 33.

_ 9. The 'method of Claim 1 wherein the cellé inhibited are tumor
15  cells expressing an activated Ras oncogene. '

~10.  The method of Claim 9 wherein the cells inhibited are
pancreatic tumor cells, lung cancer tumor. cells, epidermal carcinoma
“tumor cells, myelord leukemia tumor cells, thyroid follicular tumor cells,
20 myelodysplastrc cells, bladder carcinoma tumor cells or colon tumor cells.

11.  The method of Claim 1 wherein the inhibition of the abnormal
growth of cells occurs by the inhibition of ras farnesyl protein transferase.

25 12. The method of Claim 1 wherein the inhibitio'h is of tumor cells
wherein Ras protein is activated as a result of oncogemc mutation in

genes other than the Ras gene

13. A compound selected from a compound of the formula:



remai ning b, c, 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,
hal o, - benzotriazol-1 yloxy or O to C4 alkyl;. each R26 and R28, or each R36-
20-and R38, or each R48 and R50 are the. sane or different and each :
i ndependently represents H or halo; R5, R6, R7 and R8 each independently
represents H, when the dotted |ine be'g}‘\,ﬁ n carbon atons 5 and 6 represents
a doubl e bond, then A and B i ndependen § represent H, and when no doubl e
bond is present .between carbon atons 5 and 6, 25 then A and B each '

i ndependent | y- represent H2. 15, The € B of Caim 14 wherein the
‘conpound is the conpound of ARG mul a Dr=%0d V refBsents - OR30; R22 and
R24. are independently selected R —=DdgMzotriazol-lyloxy or C to
C4 alkyl; 30 R26 is G at the C¢ mRgN s H, and R30 represents
phenyl, substituted phenyl R23=Pgri Qg | YT BZpyridyl N oxide,
4-pyridyl N oxide, or 3- .or 4-pipealdy ¥ sSubstituted piperidyl,
wherein the. substituent on said N-subgyituted piperidyl is O to C4

al kyl, al kyl carbonyl' or -C(O)NH(FF?LQ.){Wh@QHWRlO is Hor alkyl.. 35 16.
The conpound of C aim 15 wherein g)}eéyad.en 8 ph(énk)l, substituted

phenyl, 3-pyridyl, 4-pyridyl, 3-pyRidyNJWwoxide, 4-pyridyl N oxide, or 3-
.or 4-piperidyl or N-substituted piperidy{, wherein the -111- substituent on
said N-substituted piperidyl is nethyl; &And R22 and R24 are independently
selected fromH, Br, d or nethyl. 17.g%h&yconmpound of C aim 14 wherein the.
conpound is the 5 conpound of Formula 1.2 and Wrepresents, - OR40;  R32 and
R34 are i ndepergharmagesticalin acreptabie saltren solvaiedberach.wbereiRi oxy or A to
C4 al kyl; R36 isapg, Ald, I8 RS AR H7 bA REER dsSddfinedtdr Réfnalapr.odent s
phenyl, substituted phenyl, 3-pyridyl, 4-pyridyl, 3-pyridyl N oxide,

4- pyri dyl N-CiiMids or 3- or 4- pi peridyl or N-substituted piperidyl,
wherein tgie 10 sulRRRidrieeRe4 are & Saerititiérent add miachrindgpendently to C4

o o1 1 SRR ot RBIBAE 8T B By o 19 i e
: - '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 fepresents aralky!, aryl, heteroaryl, alkyl, -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 R10jis H
or alkyl; | |

 R70 represents aryl, heteroaryl, 2-,3-, or 4-piperidyl or N-substituted

15  piperidyl, wherein the substituent on said N-substituted piperidyl is Cq to
C4 alkyl, alkylcarbony! or -C(O)NH(R19) wherein-R10 is H or alkyl; and

the dotted line between carbons 5 and 6 represent an optional
double bond; ' '

20



substituted phenyl, -3-pyridyl, 4-pyridyl, 3-pyridyl Noxide, 4-pyridyl N 15
oxide, or 3- or 4-piperidyl or N-substituted piperidyl, wherein the.

substituent on said N-substityted piperidyl is nmethyl; and R32 and R34 are
| hdependently selected fromH, Br, G or nmethyl. 19. The conpound of Caim
14 wherein the conmpound is the 20 conmpound of Formula 1.3 and Y represents
-OR52; R44 and R46 are independently-_qp?qct ed fromH, halo, benzotriazol-1
yloxy or d to C4 alkyl; R48 is O at e C8 position; R50 is H and R52

ent , | | - i dyl ) . 3 v
0o AT RGN S5 s A Y e G P
pi peri dyl, wherei & bhe GA,BHRiR%ET: aod Reare as defined fonFermplatRigyl is

~to C4 alkyl, caikyhcarbonyl or -C(O NH(RLO) wherein R10 is Hor alkyl. 20.
The conmpound of G agji,m 1 erein R52 represents phenyl., . substituted :
phenyl, 3-pyridyl ,Ra‘ali-ﬁﬁqgﬁ%ﬁ,re the,53mayar %‘?Fij@’,‘gﬁ APggPe fyoxi de, or
3- or 4-pperephesents dnysofthei substitieptspelr Rtphd Réhfar #Eonmutee 1.GsinbSlkairn dent  on
said N-substitute [ N A | " pendent |y
sel ected fromH, gd% %%grg ﬁé% ﬂ"ﬁéaéfr ﬂﬁ%ﬁﬁéggﬁ&%ﬁﬁﬁg@@%lﬁﬁ4 wher ei n
t he conpound régresastsamnyoithesutstituents o3 and Rifen Permula 97, Clim tand R46
are i ndependentl|y J . 00, benzotriazol-1 yloxy or C to C4
alkyl; R48 is d g%ﬁ?éu%%@g;%%ﬁw R50 is H _and R70 re "rdeien phenyl ,
substituted phenyR*Fepaents alkyl agyl, hefgroaryl, ﬁ&r?-d%b OR PFR%, . beéi dyl
I\ngit dte,w[ Substitufed| @@Eiﬂsib/{wr{elr%i&_th_@rsd&sﬁwléﬁ_t ohugafdl Naspiestitdidd  wherein the
substituent on_ s . N=S | e i peri .

al kyl car bonylp['hﬁr%yg( Nlliﬁ %IHV\%QP@&?%&W??% 'gfoﬁmglﬂﬁ)ylbv%#ém %0 |sI'F'e
- conmpound of Orailkyl;21 wherein R70 represents phenyl, substituted phenyl,

3-pyridyl, 4-pyri 3o, o3 ' ' - RYId P HOK A AR i r.
4-piperidyl or N g?flbsrte ﬁ{ﬁ%nggém'el\hyégtlﬁyl\hgér@éidnr%gg&nggggfﬁtS%Stﬁgﬁesai d
N- subst i t ut e@lqﬁrwyﬂ.i\ulwreilrsthﬁasmtttuqncpmwdmumw%%plﬂ%kﬂ’é{E@n etely
sel ect edqgr Oro_falkgr, alkylcatboAftdh-C(OINHAR10) UiseremROUIHSr &yl Bnd4 wher ein
the compound T t tfie 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, R5, 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 R' and R2 of Formula 1.0 in Claim 1;
R48 and R50 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 -OR52 or -SR70, ' o
'R52 represents aralkyl, aryl, heteroaryl, alkyl, or -2, -3, or -4 piperidy!
or N-substituted piperidyl, wherein the substituent on said N-substituted



conpound of Fornmula 1.2 and Wis -SR70; R32 and R34 are independently
Selected fromH, halo, benzotriazol-lyloxy or A to C4 alkyl; R36 is O at
the C-8 position; R38 is H, and R70 represents phenyl, substituted phenyl,
315 pyridyl, 4-pyridyl, 3-pyridyl N-oxide, 4-pyridyl N oxide, or 3- or
4-pi peridyl or N-substituted piperidyl, wherein the substituent on said
N-substituted piperidyl is d to C4 akiél, al kyl car bonyl or -C( O NH(R10)
wherein R10 is H or alkyl. 20 24. The npound of C ai m 23 wherein R70

represents phenyl, substituted phenyl, 3-pyrjdyl - Ryridyl. y i dyl
N oxi de. - 4- pPRGHEH 16-Cos .2l BkyGarsanyd BLrGNHETRY Whstein R
pi peridyl, waeafynt the substituent. on said N-substituted piperidyl is-

met hyl ;. and R32 apgoR34 are, in ndent| | ect ed, | . G or
Tothyl 95 25 TS GRBRRT AR ETRORR akYE 2o e plsmtc PR
conpound. - of sBbstituted piperidyld werein -tB&sabstRenton sritiNasubstituledendent |y

~ selected £r0 ; , ja ' . oflidreinf@® isHC  at
the C8 %osﬁ#&#}ﬁg@ %%@lgﬂhé@%hﬁﬁgggn%m%l ? 'sutgesalt i tuted phenyl,
3 30 pyridyt oralkyirang, 3-pyridyl N-oxide, 4-pyridyl N-oxide, or 3- or
4-piperidyl  or NysalBsited lihe hebeen icaionsb andierépiesentiz optiemdl on sai d
N substi tuted B‘Iepﬁrl(gyl Is O to C4 al kyl, alkylcarbonyl or -C(O NH(R10)
wherein R10 99U Pndialf . 35 26. The conpound of. O ai m 25 wherei n R70

repr ez ents phenyl witrsthbsprbi/isbemalhea)wl/herBYWpi@;ehts ©Ry%,iand when theredy |
i per i ay16 g pHnaip Mo befimefl cabor ot P SRR EandunEn bt HARE
i's methyl; amfSrRre hydsogem m@hemb@mﬁa%ﬁﬂdﬁsz’@red.éaef\ﬁ) iBNokr  C or |

met hyl . 27. gg@ng%aet{sgmmfenq @éfﬁeéénéem%dnarvﬂﬁ@rﬁtr@mu%glé Bomd 5
structure: 550.00, . 00, 604 -608. 00

R L A L R e e
t he conpound apti vi@Pi48 iSCI at tHex@+epesifich aRB8 R5A istth ther 81%2iis abt ethyposi t i on,
for’ use J|§ inhibiting the | | :
| ~ 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 R26 and R28, or each R36
20 and R38, or each R48 and R50 are the same or different and each
independently represents H or halo; RS, RS, R7 and R8 each
independently repreéents 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 Ha.

15. The cbmpound 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 Cq to C4 alkyl; -

30 R26is Cl at the C-8 position; R28 is H; and R30 represents phenyl,
‘'substituted phenyl, 3-pyridyl, 4-pyridyl, 3-pyridy! N-oxide, 4-pyridyl N-
oxide, or 3- or 4-piperidyl or N-substituted piperidyl, wherein the _
substi_tuent on said N-substituted piperidyl is C1 to C4 alkyl, alkylcarbonyl
~ or -C(O)NH(R10) wherein R10 is H or alkyl. '
35 ) : o _
| 16. The compound of Claim 15 wherein R30 represents phenyl,
substituted phenyl, 3-pyridyl, 4-pyridyl, 3-pyri_dyl' N-oxide, 4-pyridyl N- |
oxide, or 3- or 4-piperidyl or N-substituted piperidyl, wherein the



10 growt h of abnormal cells, corrprl sing a phar maceut i cal | y acceptabl e
carrier and an effective amount of a conpound of Caim 13. 29. The use of a
corrpound of Claim13 for the manufacture of a nedicanment for use in
inhirbiting growmth of abnormal cells. 15 30. The use of a conmpound of daim
13 in-inhibiting the growth of abnormal cells. 31. A process for .preparing

a conpound of Caim 13 conpri sing:: (1A) Reacting a corrpound of Formul a
405.00 AB R d'""s R3 YNN) 2r~. J~R a X R5r/ R7RR8N-
(405.00) Hwith RC(OL, wherein |s as defined for wgpggl 24 in the
pr esence of . Substigent anﬁadiii[)‘c@i%'#ﬁégmeﬂﬂ’y Somethyd: & :a® B R3

Rd -6 ¢ N~ fRddpendenty sBRctéd frynfA, BF, Ct or mettys

17. The compound of Claim 14 wherein the compound is the
5 compound of Formula 1.2 and W represents -OR40; R32 and R34 are
independently selected from H, halo, benzotriazol-1yloxy or Cqto C4 alkyl;
R36 js Cl at the C-8 position; R38 is H; and R40 represents phenyl,
substituted phenyl, 3-pyridyl, 4-pyridyl, 3-pyridyl N-oxide, 4-pyridyl N-
oxide, or 3- or 4-piperidyl or N-substituted piperidyl, wherein the
10  substituent on said N-substituted piperidyl is C1 to C4 alkyl, alkylcarbonyl
or -C(O)NH(R‘O) wherein R10 is H or alkyl.

18. The compound of Claim 17 wherein R40 represents phenyl,
substituted phenyl; 3-pyridyl, 4-pyridyl, 3-pyridyl N-oxide, 4-pyridyl N-
15  oxide, or 3- or 4-piperidyl or N-substituted piperidyl, wherein the
' substituent on said N-substituted piperidy! is methyl; and R32 and R34 are
mdependently 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 phenyl,
- substituted phenyl, 3-pyridyl, 4-pyridyl, 3-§yridyl N-oxide, 4-pyridy! N-
. oxide, or 3- or 4-piperidyl or N-substituted piperidyl, wherein the
25  substituent on said N-substituted piperidyl is C1 to C4 alkyl, alkylcarbony!
" or-C(O)NH(R10) wherein R10is H or alkyl.

20.. The compound of Claim 19 wherein R52 represents phenyl,
substltuted phenyl, 3-pyridyl, 4-pyridyl, 3-pyridyl N-oxide, 4-pyridyl N- .
30 oxide, or 3- or 4-piperidyl or N-substituted piperidy!, wherein the
substituent on said N-substituted piperidyl is methyl; and R44 and R46 are
' independently selected from H, Br, Cl or methyl..

21.  The compound of Claim 14 whereln 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; R50 is H; and R70 represents phenyl, substituted phenyl, 3-
pyridyl, 4-pyridyl,'3-py_ridy| N-oxide, 4-pyridyl N-oxide, or 3- or 4-piperidyl -



R6-»-- N (400. 00)

Z R (B) Reacti ng a corrpound of Forrrul a 420.00 AB R 'd

S--6 R31 -4 R2b R11 a RS "OXN%-NR7 R6:: Re ~N (420.00) alkyl 5
Wi th a chloroformarte RC(O) L, wherein L is halo and R is-as defined for

Formula 1.0 in daiml1l,

(Q A,BABRL
~R7 R° -R7 R6-' RSB R6_ --:,~ R8 (455

to produce a conpound of Fornula 400.00; or i. -115
----dRsR;d----RSCYIN~1I1Aa R R4 RR R R.
) (400.00a) A .Z R Z R Cyclizing

a conmpound of Formula 455.00with a strl) acid to produce a conpound of

Fornula 400. 00
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20
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su%stltuted piperidyl, wherein the substituent on said N-substituted

~ piperidyl is C1 to C4 alkyl, alkylcarbony! or -C(O)NH(R19) wherein R10 is H

or alkyl. .

22. The compound of 'Claim 21 wherein R70 represents phenyl,
substituted phenyl, 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 R44 and R46 are
independently selected from H, Br, Cl or methyl. |

23. The compound of Claim 14 wherein the compound in the -
compound of Formula 1.2 and W is -SR79; R32 and R34 are independently
selected from H, halo, benzotriazol-'iyloxy or C1 to C4 alkyl; R36 is Cl at the
C-8 position; R38 is H; and R70 represents phenyl, substituted phenyl, 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 C1 to C4 alkyl, alkylcarbonyl or -C(O)NH(R10) wherein R1%is H

- or alkyl.

24.  The compound of Claim 23 wherein R70 represents phenyl, |
substituted phenyl, 3-pyridyl, 4-pyridyl, 3-pyridyl N-oxide, 4-pyridyl N-

“oxide, or 3- or 4-piperidyl or N-substituted piperidy!, wherein the

substituent on said N-substituted piperidyl is methyl; and R32 and R34 are
independently selected from H, Br, Cl or methyl.

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 ofC to Cy alkyl; R26 is Cl at the
C-8 position; R28 is H; and R70 represents phenyl, substituted phenyl, 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 Cy to C4 alkyl, alkylcarbony! or -C(O)NH(R10) wherein R10jis H

or alkyl.

26. The compound of Claim 25 wherein R70 represents phenyl,
substituted phenyl, 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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15

20

- 113 -

~ substituent on said N-substituted piperidy! 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

structure: 550.00, 600.00, 604.00, 608.00, 610.00, 618.00, 626.00, 676.00,

612.00, 565.00, 580.00, 595.00, 642.00, 644.00, 656.00, or 662.00; or from’
the compound of Example 32 or Example 33.

28. A pharmaceutical composmon for use in inhibiting the
growth of abnormal cells, comprising a pharmaceutically acceptable
carrier and an effective amount of a.compound of Claim 13.

29. The use of a compound of Claim 13 for the manufacture ofa
medicament for use in inhibiting growth of abnormal cells.

30. The use of a compound of Claim 13 in inhibiting the growth of
abnormal cells.

31. A process for prepafing a compound of Claim 13 comprising: .
(A) Reacting a compound of Formula 405.00 '

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

(420..00_).

alkyl

. 5 with a chloroformarte RC(O)L, wherein L is halo and R is as deﬁn'ed for
Formula 1.0 in Claim 1, to produce a compound of Formul.a 400.00; or



.- *

.(455.00) i - }N\ (400.002)

Z R . z’ R

Cyclizing a compound of Formula 455 OO0with a strong acid to produce a
compound of Formula 400.00a. '



