VO 98/ 110%/.

PCT/ US974/ 159602 SUBSTI TUTED BENZOCYCLOHEPTAPYRI DI NE USEFUL AS

| NHI Bl TORS OFWIRRNE®YL - PROTEI N TRANSFERASE 5 BACKGROUND cT/us97/15902
Pat ent application WO 95/00497 published 5 January 1995 under ﬁ
Pat ent Cooperation Treaty (PCT) describes conpounds which inhibit

the enzyne, fanesyl-protein transferase (FTase) and the fanesyl at I on of

t he oncogene protein Ras. Oncogenes frequently encode protein

conponent s of SURSTRIUTEDA BENBOCYOLOMETAMXDING | sSRFUE ks URufErTOR .
cel | growt h anRROWEM FBANSFERASENnCcogene expression in c%lrﬁt}}féed C%%?ﬂ Q?RR YL

to cellular transformation, characterized by the ability of cells to grow
in - sof t ggaw@mmﬂh of cells as dense foci |acking the

cont act ited by non-transforned cells. Miutation
a_n% or 15 overexpresﬂmenbéppwat@hnwm%m pn?blfs’h%@ﬂhhﬁagﬁ Q@f‘?%ﬁgr
wi t- unman re transtormn ot

the precursor of W}%%@m CooPe@HEBpTr&P& agqgr"bsge%ﬁf maphe§§/m.1¢rbmhﬂart
thﬁ gyst ei nef r e?‘ i theeehpymeptarnesyl-protein tramsharays F*Fgg?)nabd ted fa’v}-ﬁéﬁ@hﬁfn of
I nhi bitors of they e nodi f.jcatio

protein transferasl'gt:p6ﬁasv%éﬁ%gr&?(ﬁl 5& ?E&g&' Sfﬁ @ (Q?nPT %ﬂﬁcer
agents for t GHbr scompanents ehsigaahtranaduation: pathways wl'mahstéand b stimulation of
Mut at ed, oncogeni gelf @P@Wiﬂén@%ﬁltéﬁﬁé‘s'i@q?ﬁ%wné@*g?'eéﬁon in Cu!él?%?/?é;”é”%ads

cancers, npbst not on an

bly.in
car ci nomas ( Kohl %H Iar%g %fﬁé@ap%i chargoterizgd byt theiakslity OJIM}E tozmow in
In view of the cusoktagarandithetgrowth bhtéis 85 deRte ff@éﬂl‘é‘é&r’) é)ESh ct

compounds userul 1 BIoneE A b Robitrniiathac Ehln.c e s

contri bution 1S pevatexpression bf ceitainconéagenes3e fre@dh%&%s@étaTéEmebg\l
I nhibition of fanggyderprotein transferase by tricyclic conpounds of

this invention has not_been reported previously. Thus, this invention

provi des a nethod for mmos#trrartgarﬁ@m@glpq&emﬁaé; thet precyfsor 24 ¢he Rasy

tricyclic C@mmraﬂﬁn %uétmrﬁiérﬁdﬁfaidéé thé o&sﬁﬁﬁé’?%éﬁﬂué 10s4el in
farnesyl protein r an: f er.as ‘e 8 rany gera
transferase | nagp{t}cgcyl? §ming tg&q@pepﬂ ey frhibtesafth B@@Mmﬁgthat catalyzedy a

formof tr anQDor rthisgmisatificattion) faraesyl protei Wdﬁ@%sécﬁ% HerBibreWerPy @

formof transfor g ppheldicd BRUNIREREST 48erMS 18 tumors in which Ras contributes to
transformation. Mutated, oncogenic forms of Ras are frequently found in
many human cancers, most notably in more than 50% of colon and
pancreatic carcinomas (Kohl et al., Science, Vol. 260, 1834 to 1837, 1993).

25 In view of the current interest in inhibitors of tarnesyl protein

transferase, a welcome contribution to the art would be additional
compounds useful for the inhibition of farmesy! protein transferase. Such a
contribution is provided by this invention.

30 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 farnesyl protein
35 transferase, but not geranyigeranyl protein transferase I, in vitro; (i) block

the phenotypic change induced by a form of transforming Ras which is a
farnesyl acceptor but not by a form of transforming Ras engineered to be a




geranyl geranyl acceptor; (iii) block intracellular processing of Ras which
S a fanmesyl acceptor but not of Ras engineered to be a geranyl geranyl

accept or ; wygnadey) bl ock abnornmal cell growth in culture i rbToes$ris02
transform ng Ras. Several conpounds of this invention have been 5
denonstrated to have anti-tunor activity in animal nodels. Thi s

AR o h ol pdteil sy Rabiuiul

of a E:o_rrpound %?amﬁﬁlﬁ's%ﬁ?gﬁ 'i%‘re\t n%ﬁm%ﬂéﬁgﬁ%@%% 9?@13}1@%&"%&'0 cel |

gr o¥w ht | ingmogimﬁpt a tor, amtrl@lnbloelguababunal oalt growtbris caBure :,cndluoed byt ml)(r) ol s
cont ac - . :

(tunors) expr e‘é%?%fé”&ﬁ’@a@#v%ée%?@aé&ﬁ@@@%gﬁ {T%rﬂ)tghﬂ%ﬁ hcaé’hlgseél*n whi ch

the Ras pr 6t ei demonstrategatochireg aati-temer actiyitpincanjenal Modalst i on in anot her
gene; and (3) beni gphRNHVERiGH PREVIdES bl hefodPtdh Hihibitiabithe 'adnorMall ghsves i n
whi ch aberrant Ras activation o?curs. 1ﬁ .Corrgounds #setful I N t{]e

cl ai med met hodef glis, ﬂ’lfd'l‘&f,@ﬁf%?f %V"Ed cells, Ry agmipistegng an efective amoun

[ elr {] | tof at\ comp%und \Aﬁfhhib_) invention. Abnarmbabgroatke of celis rqfeas:toecdalhbl e

salt or solvate r.e erei.n: ,

represents N 09"%&5 'Uﬁ%?%’?‘#?rﬁé’fi’?’aa'-'@%amﬁﬁg&%{‘g!&ﬂ%gzﬁsag@?ei nnis|11

to 3, andidhe eantachinhipition), Thisdndiudeg tiveipbnormal growdip obdd ) turapd celis CR2;

or ] ' &ggg?%d t t: iLiom CR1
or CRZ; (%@ﬁ%&'?ﬁ@ﬁf"eg%dﬂfﬁ %ﬁe en éﬁ%’l I??s%ﬁeéélt%é qﬁ%ﬁn H,
hal o, -CF3, - ORecRap protein is aelivated asgpsult afgrcegenic myfgtionin ancthey |
-SCH3 and - SC@Q@& &hd ? beﬁﬁﬁ)érﬁi ﬁ{dﬁlgnaﬁt célhet ether prolfefativé disedkessing.
-SOCH3 and -S . (3\‘ - .ertr.él)‘ -NR[ err] R11, -NC2,
_O(OR[err], W lerran B@J&%ﬁ,‘ 1 8REUISNHO(O) Rl er r ] | -

-NHSQ2R] eryig , - CONHE[ophpdundsCaBEIGHRCH IRt IaimaiRneathdd3Dar¢ eepresented by

SR11C( O ORJ er ELrn(\Slag‘l 0" SCH2CO2CH3), -SR err] N(R75)2 wherein each R75

2 - a2 .

1.0)

or a pharmaceutically acceptable salt or solvate thereof, wherein:
one of a, b, ¢ and d represents N or NR® wherein R%is O, -CH3 or
20 -(CH2)nCO2H wherein n is 1 to 3, and the remaining a, b, ¢ and d groups
represent CR1 or CR2; or
each of a, b, ¢, and d are independently selected from CR? or CR?;
each R? and.each R2 is independently selected from H, halo, -CF3, -OR10
(e.g., -OCHa), -COR10, -SR10 (e.g., -SCH3 and -SCH2CgHs), -S(O)RM1
25 (whereintis 0, 1 or 2, e.g., -SOCHgs and -SO,CHg), -SCN, -N(R10),,
-NR10R11, -NO,, -OC(O)R10, -CO,R10, -OCO2R11, -CN, -NHC(O)R19,
-NHSO2R10, -CONHR10, -CONHCH2CH20H, -NR10COOR11,
-SR11C(OYOR! (e.g., -SCH2CO2CHg), -SR1IN(R75), wherein each R75

-2.



is independently selected fromH and -C(O OR[err] (e.qg.,
-S(CH2) ZNH%% O-t-butyl and - S(CH2) 2NH2), benzotriazol -1 -yl oxy,
tetrazol - 5-YO180970r substituted tetrazol-5-ylthio (e.g., al kgrusomseo

substituted tetrazol 5-ylthio such as 1-nethyl-tetrazol-5-ylthio),
al kynyl, al kenyl or 5 alkyl, said alkyl or alkenyl group optionally
bei ng subst i t ut delindeperidently selected frorfif @nar-C(OJOR1e(Blg., R3

d R4 th ' ' dent | ) t
f Cany of the sunterRpHCO) B LIRH A REMINRES Beraariaznteinyions, "
toget her repr esd®¥agols3rylthis on substifwted tetrazal-5cyithio (e G7, Algksubistinateo t he
and R (vl cach tnaomentant s 1-methybtotiazdh Shia gyl glignthar 1) oy
orS R[ar yl], sais?qafgg;'p%g;gélgjﬂ g‘p%rw@llp]OPﬁOIG(ﬂgtﬁLhrﬁFif]’\%gbbsﬁitutacbwn?\lm&&i’o; OR10,
-SR[err], - rdr,- . r err], - , - NO2,

- , - OCOR10, 52!59{ - CC2 . OPOB r] or one of R5, R6

1EC>IR[ :L(rj] R7 can be t:';tki e%]; c%'}ﬁ)m?af?’g%e‘%ﬁr%‘ﬁem ag[ge%rﬁﬂ]h \neepsadently o

r IeEr Ieselnt -( mlzyepreaaat%ﬁinamy oftHe sobstitubntshofRhahe F@,JBE ﬁ@ﬂ&gg\/ﬁhk |70\tNer

a , lower a {@@S@f CONDI wi t.h, or 0

rep?lesent =Q or. = ;her @:&eeéntaéghnﬁ%&?%ﬁébéﬂdgz%t?a;ﬁ$’g§rfg§sﬁt®g‘!o ﬁlexyl,

cycl oal kyl ,'“%cycPBBERN® dING/{RiInGollL) het eroaryl, aryl, aralkyl or -NR[err]R42
18,y cbea (RingolIT)

wherein RA0 and R42 iRSdemeREqPEDY or RS, R6 g@ﬁegg{gp %cr?fngepeﬁldg hy aral kyl,

het er oaryl, het rylal kyl et erocycl f
het er ocycl oal kyferzﬂc}%%mas ’t&%hrﬁqmé;ﬁkﬂégrml' sal(f/alkyl otalybaptighallyky| ,
al kenyl “and al Kiyeinl; substituted with -ORRP/SR10, eg(ORRM SNRIOCOOR13 Wi 07,
the dotted |ine % G&I_ g and. 6 { an ’ oﬂoﬁ | Oflal
doubl e bond su&@%’haqtﬂahénP?Q%ﬂb’l@@@ﬁﬁﬁs‘éfs&ﬁnﬁg§35ﬁ%080ne of RS, R6
i ndependenf By raidl &eean brdaken i eonibinatirowith GRICas Hefin6®Hefow & err] or
-OC(ORerr], radErt u il r t,ween rpon at qns
5 and 6, A and?ﬁa%ﬂﬁg g’ng}eﬁ'{gwﬁ%‘f é&ééﬁ?ﬁ% ,cgﬁ(tgfﬂ?éﬁ}‘%cpwﬂéﬂﬂwﬁﬁl 0,
30 dihalo, al®yyl lgwera 8 k§GAFE0r anyl, ardR2 isctanyisthednith RéarRZ @R[ err ] ,
oxy, aryl reprekdmt =OlgRl=g:r] or -O-(CH2)[err]-O wherein p is 2, 3 or
4; and &163%? %e%egﬁ)t or 1; nis0, 1,2, 3,4, 5or6;
Tis -CO: -SO: -scB.° ingep ly|rrRiesamte Hialkyisoyalaalkis tyslalkylalkyl,
i ndependen@0y rhegerszanyl, aryl, ardlisyl, oraiNR40RM2aklsistein IFFOIRARKE lindd5sRIQATY | -
heter oary! al kylrepRaddth 46 A, afdikfI hSIRSHTH ey sy,
heterocycloalkyl, heterocycloalkylalkyl, heteroalkyl, cycloalkyi,
cycloalkylalkyl, alkenyl and alkynyl;
R1 represents alkyl or aryl;
25 the dotted line between carbon atoms 5 and 6 represents an
optional double bond, such that when a double bond is present, A and B
independently represent -NO3, -R19, halo, -OR 1, -OCO2RM" or
-OC(O)R10, and when no double bond is present between carbon atoms
5 and 6, A and B each independently represent Ha, -(OR11),, H and halo,
30  dihalo, alkyl and H, (alkyl)z, -H and -OC(O)R19, H and -OR10, oxy, aryl
and H, =NOR'0 or -O-(CHz),-O- wherein p is 2, 3 or 4; and
y is O (zero) or 1;
niso,1,2,3,4, S or 6;
T is -CO-; -8O-; -SO2-; or -CR30R31- wherein R30 and R31
35  independently represent H, alkyl, ary!, aralkyl, heteroalkyl, heteroaryl,
heteroarylalkyl, heterocycloalkyl or heterocycloalkylalky!;



Z represents al kyl, aryl, aral kyl, heteroal kyl, heteroaryl,

het eroaryl al kyl , heterocycl oal kyl, heterocycl oal kyl al kyl, -OR40, - SR40,
-CRlerr]R e P?.,NR[err]R42 wherein R40 and R42 are define da% ore
[err] 5 Wd”?l erein n, RA0 and R42 are defined herei nbefeq're é’gb/'i'ib‘ﬁ;,
1s2,34,5, 6,7 or8; and R14 represents H, C[err] al kyl , aral kyl, acyl

car boxani do, cyano, 1§ ref d(?%ﬁ@ﬁ“‘g%ﬁ" ﬁ?élf?ylk ?‘&lﬂ?lbﬁ@idrp and L- ani no

acids covalently

e car 0, dam do,
sul famoyl , sul fdﬂ@ﬁﬁma"ylalkyldhﬁmﬁ@ yerop‘y P3l gﬁ@y& -0 Tq% r‘I})err]
and 15 - C{ NHCH3) ;gR#pR42 or -NRAAR42 WhErd Wﬂsa:nd Rd2 ard defided hierdifbefofei s not

-NR[ err] R42. In the corrpounds of Fornmula (1.0), preferably a
is Nand b, ¢ and e carbep. abl y\A d B each represent H2
and the optional do bI bond is ﬁbse M so @ﬁl ﬁﬁ R1 and
R4 are H, and R2 g4 e halo, r abl lsi Br or O.
For exanple, R2 is Br and R3 is d. These corrpounds I ncl ude conpounds

wherein R2 is in thg. . ition and R3 is in the 8-position, e.qg.,
3-Br and 8-Cl S (CHa)m Nﬁ“@fgﬁ conpounds of Formula (1.0) preferably

i ncl ude conpounds 25 wherein Rl is H and R2, R3 and R4 are hal o,
preferably independently sel ected fromBr or C. These conmpounds

i ncl ude conpoundwhetainei, R40 and RA2 are daﬂmetidwé}emb@rfmneon R3is in the

7-position and Iy ition, e.g., 3-Br, 7-Br, 8-d. Aso
i ncl uded are co o'é?rzdg]%méer%e%n is in the
- 4 - and R14 represents H, C1.¢ alkyl, aralkyl, acyl, carboxamido, cyano,

10 alkoxycarbonyl, aralkyloxycarbonyl, D- and L-amino acids covalently
bonded through the carboxyl group, imido, imidamido, sulfamoyl, sulfonyl,
dialkylphosphinyl, N-glycosyl
NH,

N N N
L w /i““( /4,;5,/0,/4;)
’CGHE‘,
7z N<
) 4D
' ’ O

and
15 -C(NHCH3)=CHNO2,
with the proviso that when T is -SO-, Z is not -NR40R42,

in the compounds of Formula (1.0), preferably ais N and b, cand d
are carbon. Preferably A and B each represent Hz and the optional
20 double bond is absent. Also preferred is that R1 and R4 are H, and R2
and R3 are halo, preferably independently Br or Cl. For example, R2 is Br
and R3 is Cl. These compounds include compounds wherein R2 is in the
3-position and R3 is in the 8-position, e.g., 3-Br and 8-Cl.
Aliso, compounds of Formula (1.0) preferably include compounds
25 wherein Rl is H, and R2, R3 and R# are halo, preferably independently
selected from Br or Cl. These compounds include compounds wherein
R2 is in the 3-position, R3 is in the 7-position and R4 is in the 8-position,
e.g., 3-Br, 7-Br, 8-Cl. Also included are compounds wherein R2 is in the
-4-



3-position, R3is in the 8-position and R4 is in the 10-position, e.g.
3-Br, ° 8-C and 1 0-Br. Preferably n is zero. Al so
preferred iWOOHa1097 he noiety -(CH2)n-T-Z i s bonded at telgTAZSoPASIeki ON
on the pyrrolidine or azetidine ring. Also 5 preferred is that T is
-CO and Zis -NRerr]R42, nore preferably where one of RA0 or R42 is
H Al so pref err 8epositiamdR3 R4io the S-pesitioRand R? is in the3t®positivhireld)ad-Br,

I n anot her enbogi_@pgl,t‘d 1bt§r present invention is directed toward a

phar maceuti cal conposition for inhibiting the abnormal growth of cells 10
conprising an eff ect Rrefesablym isgereoiew peefemred)is thatdbatmoiaty o(CHig)hIT-Z

pharmaceuti cal | |5 g&sdsd ablife 23dsitRin on the pyrrolidine n%ﬁ%égﬁ@ﬁﬁhpﬁm’@lg I”ﬁgt he

t he present Jnvention .i.s direct to

abnor mal _gr Gt hPERISEERIIS that L 18 Fuatd s BIR9GR2, more prefesably imeresonty
admi ni stering aof BfP ec R42és BomAlsd préfepeaiis tat R4 i8)H baddR4Sis mammal (e. g.,
a human) in neeg_rpgj. H,ﬁQHMeat ment. Abnornmal growth of cells refers
to cell growh JB% ‘'of normal regul atory nmechani sns (e.qg.,

| oss of contact inhi b another embadimenit, theprebentinvention igydivettedooward)a
tumor cells (tu ' : ACH | ed. 0 ; t Lo

col s in whoh PRamadicar Sooliichtiol tiEing e FRH orofln ok TBlls »
nut ati on i i CanotPrapPrigiagean efpclienageunt of samppuaet (1<8) inscambisation with a
proliferative dphamessedtitalihisteephdlé datridas activation occurs, and (4)
beni gn or malignant gells.that .arg activated by nechani sng, other than the
Ras protein. Wthout ngﬂﬁhﬁé ef’bbﬁmﬁaﬁxr{éetﬂf%?fédpy?"ﬁ'?” f%ng'l!')%‘l’tﬁgvt@waﬂ’ﬂét

t hese conpoundsmatiyod tordinhibitirg theeabhdvneal growite of ebliS) intiudir trenBforRidy 25
maki ngt hem userdls ERrEng SABREBE 5 BB arrt AL bodins it iEto 2

t unor growtti® anmhammak(e.gora humanin nedd bf sucntreatmerst. f Abmsyhalgyroth of
transferase, t R t [ r@'?rtn' ' ' Lyity
against ras tr 2&%% or W%Qge{?@%ﬁ?fwdéﬁéndﬁﬁg Jge I's atpg %Eﬁﬁﬁ%&%ﬁ%@ be
tumor cell's expte@siqR§ ehcontactihibition). This icludrsothenabnarmal @rawih of: (he

types of cells tuhsdr ¢Bile (REmbrY)idkpresking an adtivatediRaBaneogahbE (3)UiRiorce! | s,
| ung cancer cellﬁ rol d follicular

tumor cells, m/ @dgys"g':"gbghlﬁﬁjat(?enwwp?%’tﬁﬁ?ng&'\é?}%eﬁs?é:r et b 8pgeganiBm. t unr
celI's, bl a@der matatiomoimeanather geré] (3)denignt andtmaligrartTellsafldtrer Al so, the
oot 1 AR Bl lhs e Sbh st ERAS AR b "
The i nhi bi ti on brijignersnalignant cells thatarerastivatatbbrmeghanisma atsenthan/titeed
as ar esult of RaseemRIt WUt WisHifg 96 BRDAUNESy tHEsy! #%s Befevisd\fhat
these compounds may function either through the inhibition of G-protein
25 function, such as ras p21, by blocking G-protein isoprenylation, thus
making them useful in the treatment of proliferative diseases such as
tumor growth and cancer, or through inhibition of ras famesyl protein
transferase, thus making them useful for their antiproliferative activity
against ras transformed cells.
30 The cells to be inhibited can be tumor cells expressing an activated
ras oncogene. For example, the types of cells that may be inhibited
~ include pancreatic tumor cells, lung cancer cells, myeloid leukemia tumor
cells, thyroid follicular tumor cells, myelodysplastic tumor cells, epidermal
carcinoma tumor cells, bladder carcinoma tumor cells or colon tumors
35 cells. Also, the inhibition of the abnormal growth of cells by the treatment
with compound (1.0) may be by inhibiting ras farnesy! protein transferase.
The inhibition may be of tumor cells wherein the Ras protein is activated
as a result of oncogenic mutation in genes other than the Ras gene.

-5-



Al ternatively, conpounds (1.0) may inhibit tunor cells activated by a
protein other than the Ras protein. This invention al so

provi des a or inhibiting tunor growth by admi n|

effective av?%é%ﬁ o‘i conmpound (1.0) to a mammal (e.g., a 5 ﬁg%%ag’}%eﬁeed
of such treatnent. In particular, this invention provides a met hod for
i nhi biting the g tdéggé ,?qgo h &3, cogene
by the adm ni st?‘atgmér;{ v(%iy’an ?Qu (/1962 tﬁtﬁidn (E%I&Efc?wated C%I’I bed
conpounds. Exanpraginogtheq thar thehRas rigleibe i nhi bit ed i ncl ude, but are

not limted to, |ungThaniRentienlso bmdéé%%@mcm f&nﬁhmutﬂfﬂ; tunﬁ’é\*‘%ﬁo@\ﬂﬁiﬂ‘y
cancers (e.g., ncrea tjc carcingma such as for ex exdcri ne
pancreatic carc e"lﬂﬂ%ﬁ’l 8&%@ amaquj o C@G'I‘Rf?‘é'tfgpo) to a mapeIal §8ds, a

|SUCE as, fo][s exmmian) i3 oloed GfdRvhCRe et 1A shriellan this invesitso pro vzdé§/§| oi d
fol T ourar  cancHoRY Sor AbHind i SESAA Mﬁ?%%%ﬁrﬁ%smg%aﬁ%@vaeﬁﬁ %

and epi dernal cancopemmby the administration ofsarh effectival atioamnt ohthe aboeat | on

B oh ot es | 2 JBBLASE ROpotY, 'Ebinples offifdrs iRt faf bEAABRE] ! |

beni gn and nallgnant err |vated as
a result of onc!i'{j?@-#ﬁ% bﬁitaiﬁlftm W‘WtQﬁ i lung eascer (39 lun@adenﬁ@amwrg@he

toel f 1S N aphhtAialid dunoBHS §6.00TbdrRragieBaRINING SuehBs, t8Pexafpld) Sai d

i nhi bition beln acco |IS(§ag stration fective
amount of the cHXBOHRR PANGEALS s caleh antaTa B e coolgeectal © | oo b
descri bed hgr ei cardiornaspsuch abpfa. exaanplereojon adesschroihome Bnd colon
treatnent. For [ r .
neur of i br omat os??gﬁg}"%)uh&%ﬂméaﬁeaL%éPl gég‘é‘:‘% %@éﬁ%%‘%@%? &?Lflﬁ?ﬁm@r
25 over expr es $Alih)bithyrpich Eallicular naseen mygjedysplastigsyndrome MDS)abl , | ck,
and fya) . b%ﬂe@%ér&hbh&é Sﬂdbé/ :Baﬁngfi&&%m’dma' perazi nyl a”d

pi peri di nyl conmpounds (1.0) descri herei n n anot her
embodi ment, the presdnis heligypdithat this invantiosplse Rapvidas a methqebtqmﬂmbsmg

i nhibiting ras badsmsmﬁvemn@égsés tHRAR YeHigs %n@ﬁﬂaﬁ@ﬁaﬁtawmd:hﬂ%ﬁrpr&@ms of
t he oncogene prateip Ras stering,a ective
compound (1.0} At ARRRaNLY ssBYBlet.s 8 et chepBeinmrRIR Gheppenes-
t he conpounds of.et,Ahe Ras/gene daek is pat activated by mutationtto fasr oreendenis fdrai-n
DETAI LED DERR: MTCREIGINHIRILR bERE SRimehs et by S aumiASialione 4 a "<
reagents are reféertive anaitafthgcarhenyl plperae?mlé\n%mpeﬁgmyhgpmds
tetrahydrof uran ({ Byldbscribed herein, to a mammal (e.g., a human) in need of sith
treatment. For example, the benign proliferative disorder
neurofibromatosis, or tumors in which Ras is activated due to mutation or
25 overexpression of tyrosine kinase oncogenes (e.g., nheu, src, abl, Ick, and
fyn), may be inhibited by the carbonyl piperazinyl and piperidinyl
compounds (1.0) described herein.
In another embodiment, the present invention is directed toward a
method for inhibiting ras farnesyl protein transferase and the farnesylation
30 of the oncogene protein Ras by administering an effective amount of
compound (1.0) to mammals, especially humans. The administration of
the compounds of this invention to patients, to inhibit farnesyl protein
transferase, is useful in the treatment of the cancers described above.

DETAILED DESCRIPTION OF THE INVENTION
35 The following solvents and reagents are referred to herein by the
abbreviations indicated:
tetrahydrofuran (THF);



et hanol | (Et OH); met hanol (MeCOH); ethyl acetate (EtOAc);

N, N- di et hyl f or mami de (DMF); 5 trifluoroacetic acid (TFA);

1- hydr oxybeWodsnitedZol e ( HOBT) ; 1- (3-di net hyl am noprpeaYhserdssas hy!
carbodii m de hydrochl oride (DEC); - di met hyl sul f oxi de (DVSO);
acetic acid (HOAc or AcOH) 10 4- met hyl nophol i ne (NWM ;

di met hyl am nopyri di athanoMEOHand di met hoxyet hane (DVE). .

t - but oxycar bonyl ( Bfethanol (yleOH .acetyl (CAc) 15 As used herein,
the following terns are used as Uefined bel ow unl ess otherw se

i ndi cat ed: ethyl acetate (B}OAc); - indicates a pure isomer;

- when attgc_hed to N,Nmirhgghmmhﬁagi(rgy%t EO?negtsgglr: zﬁe((j’_*) 20 indicates
a separatedd soner se st ereoc ) ;

- ngi cates ga r acerﬁ\p@e'ﬂf%qfﬁ&a_c'é]mx)' Merr] -represents the

nol ecul ar ion of théhydrexybeazotriazote (iEllSBT);h | spgct Enl‘Jmt e ol ecul o .
the s spectrum - timeisilon: 80y idindy aRibelie SHGkORMGde: WEC):
resonance spect r oscdipiethylsulfoxide (BIM30O)agnet i ¢ resonance spectroscopy,

whose terns are acetie! £4i¢ oA KeOH Bu-_represents butyl; 30
Et -represe bz et hyl ; Me-represents nethyl;
n

Ph-r epr ese pheny#-methylmopholine (NMMot ri azol - 1- yl oxy represents
[err] dimethylaminopyridine (DMAP); -ahd 1
-methyl -tetrazol - 5'c¥i}nterfr'18xyre?ﬁarr?es ?BW)

t-butoxycarbonyl (BOC)

acetyl{OAc)

15
As used herein, the following terms are used as defined below
unless otherwise indicated:

A .-“\\ . . .
or - indicates a pure isomer,

- when attached to a carbon atom labeled with an asterisk (*),

20 indicates a separated isomer whose stereochemistry is not established;
VANANAN

- indicates a racemic mixture;

M+ -represents the molecular ion of the molecule in the mass
spectrum;

MH* -represents the molecular ion plus hydrogen of the molecule

25 in the mass spectrum;

PMR or NMR refers to proton magnetic resonance spectroscopy
or nuclear magnetic resonance spectroscopy, whose terms are
interchangeable;

Bu-represents butyl;

30 Et-represents ethyl;

Me-represents methyl;

Ph-represents phenyl;

benzotriazol-1-yloxy represents

N\
@\N

‘

N



[err] acyl-a nmoiety of the fornmula -CORL5 wherein R err]
represents H, Cerr] alkyl, aryl, aral kyl, heteroal kyl, heteroaryk,
het er oar yl het er ocycl oal kyl and het erocycl oal kyl al

al kyl - (i ncla‘t,%gl?ﬁe al kyl portions of al koxy, alkylamno ang&l”usg'”15902

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

contains fromone to tygRéMH p@‘t%lgtﬂfmo B fg @hebly one to six carbon
atons (i.e. CJerr] alkyl); 1yor exanpl’e B et hyl, propyl, iso-propyl,
n- 10 butyl, t-butyl, n-pentyl, |sopery;yl\ hexyl and the |ike; wherein

sai d al kyl and said C[err] al kyl NgQr o may be optionally and

| ndependent |y substituted with oneN tvvoS{hree or nore of the

foll owi ng: halo, alkyl, aryl, al ko am no (-NH2), al kylam no, cyano
(-CN), -CF3, dialkyl arri no, hydr oxy; y (=0., phenoxy, -OCF3,

het erocycl oal kyl , -SO2NH2, 1 5 -NHSO2R10, -SO2NHR10, -SO2R10, - SOR10,
-SR[err], -NHSO2, Nozacyl-a moietychithe fermulacOOR)> wherein R15 represamlsd-;l,y an

al kyl i ety of g a\l@lé@{mtrﬁ&gl Aetdrodio Shardatyl, heteroQRj‘ﬂﬁ&\ to an

adj acent struct ra el’e en a éxanpl e,
met hoxy, et Rxy NelpBsysipa ltﬁ?glgwé%yiy and the like; 20 wherein

salt ﬂ al kox%/ group may @Rypmctlaﬂmglmeadm mﬂaﬁ@@eamdxy alky lanﬁhbSénd ut ed
W one WO,

M Koy Can o, SEYIaMingr SR BRehts wslo ﬁﬁaaﬂvﬁa%'ﬁ‘i’ocawé e g

phenoxy, - OCF3, chatainsfron oaklkpltwenSOgaikdn atbhiBOPRferatily on&@R siREanboh,

Orsogg[ er E:]OCRl Oqa[t&%] i.e: € eé!k{g fowé§91?rg>le Ngtﬁ\}lr lathty ég%ﬁlefsﬁla?rogypgmz[ ?;[ ]y
as defined HBovéutyl, t-butygveeaht, i,eoaen%del andéh\ebk@u vwher@wsaqd @tby)

through an oxygendé&iliCy.e alk |fgrrbu§>?ﬁaplbe opt
- COOC( CH3) 3; resents s IJgrt and bra rbon

) | -re
chai ns havi ng alsu§§mqt%%§‘f'tho?fée cté’ ePcP’dHPEﬁ) @”’BSnJ‘aé‘PrcFﬁE n?aﬁ ni ng
from2 to 12 alkoxygraeinogtNHB), aikﬁﬁnﬂmlcyafmqm&)t-@% challoglammes and

oy be opti onal Mydroxy, g0, Bndn ’%n?? P oFBer B SHhey o oup
or nore of the -NHSOpBI?,0HQzNHRAP-SG2 W.,Sﬁ}mo -SHP(Q)XDJH%@ZWNOZ

al kyl am no, cyan COﬁmor 3Boorial kyl am no, hydroxy, oxy, phenoxy, -OCF3,
het er ocycl oal kyl , - SO2NH2,

_NHSOl err]Rlerr], - ScolkRR¥nan alkylanpigty of pne ta @ earben al@iRﬁ@ovahqﬂ@)Z 8N02
-CONR[err], - NCEdHerr to- 48R0kt structural element through an oxygen atom, for

example, methoxy, ethoxy, propoxy, butoxy, pentoxy, hexoxy and the like;

20 wherein said alkoxy group may be optionally and independently
substituted with one, two, three or more of the following: halo, alkyl, aryl,
alkoxy, amino, alkylamino, cyano, -CF3, dialkylamino, hydroxy, oxy,
phenoxy, -OCF3, heterocycloalkyl, -SOoNH», -NHSO2R10, -SO2NHR10,
-SO,R10, -SOR10, -SR10, -NHSO,, -NO2, -CONR19, -NCOR10 or

25 -COORI19;

alkoxycarbonyl! - represents a alkoxy moisty, as defined above,
covalantly bonded to a carbonyl moiety (-CO-) through an oxygen atom,
for example, -COOCH3, -COOCH2CH3 and -COOC(CHg)s;
alkenyl-represents straight and branched carbon chains having at

30 least one carbon to carbon double bond and containing from 2 to 12
carbon atoms, preferably from 2 to 6 carbon atoms and most preferably
from 3 to 6 carbon atoms; wherein said alkenyl group may be optionally
and independently substituted with one, two, three or more of the
following: halo, alkyl, aryl, alkoxy, amino, alkylamino, cyano, -CFag,

35 dialkylamino, hydroxy, oxy, phenoxy, -OCF3, heterocycloalkyl, -SO2NHa,

-8-



al kynyl -represents strai ght and branched carbon chai ns having at

| east ome carbon to carbon triple bond and containing from2 to 12 carbon
5 atons, prevepsbley7from 2 to 6 carbon atons; wherein said al korylsognssop
may be optionally and i ndependently substituted with one, two, three or
nore of the follow ng: halo, alkyl, aryl, al koxy, am no, alkylam no, cyano,

- CF3, di al kyl am neNH80sR1G; -SOgNHRABNEQ,RIQCSDRHE-8RIEY NId80sy FNO,,

- SO2NH2, - NHSQ2R[ ?¢HNRTOS%§[ﬁ% B]’ .C fg.err], -SOR[err], -SR10, -NHSQOZ,
10 -NO2, -CON R e , - N err] “or - err]; am no acid-
refers to organi c conpoudifgnylaepresarnds istraightrand branchedgearbpn (chisiiey havidgaat

. ¢ o . : g+ ;
car boxyl group ( ne CALBRABIHIbYA tﬁﬁ?egﬂ%rzt?ﬁ;ﬂlla contamuri%‘f{?ﬁ?ﬁ%.t&ﬂ%ddmon

serine, alanine, phenylalanine, tyrqgsine, S . . I ne an

hi stidine; 1595 atomSaPSAfe'(ﬁb?&ffe rdoteatian atams:whergin said alkynyl group
aral kyl') - r epr esenpsayabe asptionally iahd indepefiti@ntly sabstutdd @ithrond, wbothkBe or
carbon atons and havin tfl ﬁasl 0 e| aroEm'"éc ri Bﬁ ée.gﬂ ar&l I S
phenyl ), wherein TH'& r@? a%‘wgo[}i'%enal'%w alkoxy, aing, algyaming, cyano,
cKcI oal _k?/l ¥ het eL e@Fy) diraf:)kylmrhI oo hydrovey, lody, phepoexy,arOCFs, hs;enbw_déd)aikwy of
t he avail abl e subsght . Ro al elaAl i K €

group and/or said $9§§@I—? |%‘i§?gﬁn& tr%b%r%ﬁﬁgga{?@g‘?& gbﬁ i %&peﬂggﬁﬂ%
substituted Wi@h oNO2, tGENH MNCERHbee-GPARY; f ol | owi ng: hal o,

al kyl, aryl, al koxy, amigmj L A ' IBORF i
hydr oxy, oxy, phenox%é -@ﬁﬁgtgﬁ%é?ggmfmﬁ urmﬂ%%:‘-g@ SP[ rfun(?
~SeNHR[ err], - SOBFRYR (N z)ﬁﬁé rGarpoxyrgroppi(-C Repfesentativenpinifig pcidss
- NCOR10 or - COORLfhclude glycine, serinerdlhliide, phietpledasines yaosinek S-matipp, as
defined above, wheregbn ) onet.gr nore hydrogen atons of the al kyl noiety
have been substi t Didionine angrigtiging, o “rore aryl groups; wherein said

aral kyl groupl8ray be aryl (mceluding the aryd portitap ofi deaikyly-repriesentsia edrbacyblic
one, two, three o ; |- oAl I kaxy,
am no, al kyl am no,brdc%%?ﬁfa-'%ﬁg,ﬂ:&ﬁ éﬁi lc‘ilg\aqakrmi?%%%nrﬁs ‘ﬂ’?ﬁ%&?i&aﬁ%ﬁs‘?& gngxy,
- g&f‘?{i he} er ogé% amrﬁ§th ringcierg.aryl is pheny%—g@mlersql, anécs:mm%%wpp?"y cgn

- err], - ¢ e , cyoNbEIRa ingdGaRI0 or
-COOR[ err]; Repregérft g(taci’ve a?glh;k(g grglbgii P lal%l,eor hete rg{'g?{y ang- .

di phenyl net hy| ; 3¥nerein any o YRYARR pUbS ‘@B?’_é?e‘?ﬁ@a@ RTRGEN ABWS, Nas
defined above0 said ag¥greup hpdlorrsiid fusediring(l) anapbessptiorially ainde!l enment

LE ;ﬁ;?gt ﬁ;l gg?enindepend@hﬂ{}]sukg{itu?égr\m*h%ng,mltﬂ?éehgll oYe ?)Sﬂwe following:

ar al kyl oxycar bonyhalo, iy earyhtalkexy, saminoy labsglaminn, wyans, €eff3,rdialkylaminabove,
?g\r,ag 32;:3 |yef)0?d6d . }fgﬁ,ﬂé}@%{;ﬁ%&%ﬁﬂw%@wg@-NHsogf’ﬁmm
-SO-NHR10, -SO,R10, -SOR10, -SR1U,-NHSO5, -NO2, -CONRT10,
25 -NCOR10 or -COORT19;
aralkyl - represents an alkyl group, as defined above, wherein
one or more hydrogen atoms of the alkyl moiety have been substituted
with one or more aryl groups; wherein said aralkyl group may be
optionally and independently substituted with one, two, three or more of
30 the following: halo, alkyl, aryl, alkoxy, amino, alkylamino, cyano, -CF3,
dialkylamino, hydroxy, oxy, phenoxy, -OCFj3, heterocycloalkyl, -SO2NH5,
-NHSO2R19, -SO,NHR10, -SO5R10, -SOR19, -SR10, -NHSO5, -NOsy,
-CONR10, -NCOR10 or -COOR10; Representative aralkyl groups include
benzyl and diphenylmethyl;
35 aralkyloxy - represents an aralky! group, as defined above,
covalently bonded to an adjacent structural element through an oxygen

atom, for example, phenylmethyloxy and phenylethyloxy;

-9-



carboxam do - represents a noiety of the formula -CONH2 or 5

- CONR{ er r ] R42; cycl oal kyl -represents saturated carboc¢yclit
ri ngs branched or unbranched of from3 to 20 carbon ateqRy rably
3 to 7 caM®¥dtYns wherein said cycloal kyl group may be sgﬁtilﬁgﬁal ly
and i ndependently substituted wth one, two, three or nore of the
follow ng: halo, alk al 54 ai agy@éfp,ed- CF3,
di al kyl am no, hydroxéra%ﬁ carﬁgn I }égifé(serﬂ% @ érya%glﬁoal kyl
- SO2NH[ er r] mmwalqntly- ]il' onyl m°—' Fé )} yp
-SRlerr], HS%% RkRDObH Gmﬁd l’-(DO@CHaCHQ{EG@R[ err];
cycl oal kyI aI Kk - represe ts an al éé/ ? gﬂ;ﬁ g\/ i:’l ca/ﬁNl'ézﬁ wherein
one or nore hydrogencéfbm@”(‘i OrHEPEFSEMs Q‘ngﬂ Ha Fstituted
wi th one org rmr@op,m;dowakyl groups; wherein said cycl oal kyl al kyl

group may be optional

d ’
three or nore of the oy%\ola l-h%pr%%éﬁ%e%waﬁa ‘#"%ﬁf‘j rm)%§ braffthéd (ype two
al kyl anmi no, cyeanbranchid,of dicgh Byto:20 qarbonyaioms,: prqjg;a ly B Garbop at°W3

het er ocycl oal I&) breﬁ%%{%ycﬁwmay b& HR&IW ahd indéBéhduritly,
-SORjerr], 6' COCRI
hal o- r epr esent substitutes] withiobeotwa,rthres ahmqre@ét e followi ng: halo, ]a!kyl anyl,
heteroal kyygr ea[@%@naﬁbﬁé rélkﬂhh:ﬁ@cwahenompg dtalkbtmmlnbahydroxy, oxy,cont ai ni ng
fromone to twenty’tarbgn at

i nterrupted bypmef@% n@%ﬁoﬁﬁtﬁﬁ&fg@heag?’?@ﬁz (C)&lﬁs@?cﬁfobogoé-ﬁmﬂﬁ o

wherein any of -s@%mOaJS@RIng -SRI8t iNHEE), eNOay HANRIA, rNCQF‘b@rPI’atorrs in
sai d het eroal ky ho(c;ﬂg may be optionally and i ndependendently
substituted w f

'‘two, three or nore of thefollowlnog Iqbqy(é[zerr] Co6
al kyl , aryl, cy@malmahkykyrem&mty anRiry! @etRe 25 ef@ﬁg a
I I
fiR?Hg%ZR[ er}f]-:a W&E\H‘B@@hﬁkﬁé ﬁ%}ﬁr@g %Bﬁirrﬁéféﬁm andykyrloiety HRAHBsen

ol Sl ierein by ©" - NHSC2,
-NJ err], - CONRubstituted wstrumgp[ BIQre ,c
heter oaryl -r ep%?éﬁiﬁlﬁyl&ﬂé?i‘ gr@uarraups'odwaymmmt aﬂlcbttﬂiepmmdehﬂy subatitited

" ng struct ur e WHHORRy L B piRETe A R eyt HAPPargD sy P akeggye o 30
to  provigiain; aikytaminohayano,.eGFasidialkylaming, dnitroxy, f@?yelpgéf?e?‘%c groups
ggtnit glng: |n3 @annpgcé s‘ieflemﬁ on@ﬁ’or ej‘; :JrNHs@bnmelz?Umewg@%ar yl' or
-1 0 - -SOR10,r8RAP ciNHBQ2l #¥P2,1Gg n@/cgdqgr oﬁ gﬂ{gﬁ%ﬁft he
a\r’ghl aglng/ z‘rjbgg: ZIU]E 32!315}0 represé‘rﬁé%&r@fcmﬁd (bg@moadrrleFJdm sai d heteroaryl
?ndegendendent ly subshﬁt%?@&ywecpﬁg%‘?fg Q%t@‘et S b%r?ﬁlhgg @d}g%rcehal S t he
fol I owi ng: hal agorfEhitiirig fréf ahéyo twentyl carbgmatomaypreianpbly one taiksarboBxy ,
ﬁgf Q?Z‘,X’yd 25 kﬂtom%&%ﬂﬂgd@s rﬂé??roa%%k%ﬁ@d‘ﬁom -O- RE anﬁ -N-;
-SOR[err], wherein any of the available substitutable carbon and nltro n at ms in
said heteroalkyl chain may be optionally and independendently
substituted with one, two, three or more of the following: halo, C4-Cs alkyl,
aryl, cyano, hydroxy, alkoxy, oxy, phenoxy, -CF3, -OCF3, amino,
30 alkylamino, dialkylamino, heterocycloalkyl, -SO2NH2, -NHSO2R19,
-SO,NHR10, -SO,R10, -SOR10, -SR10, or -NHSOz, -NO3, -CONR10,
-NCOR?10 or -COOR?10;
heteroaryl-represents cyclic groups having at least one heterocatom
selected from O, S and N, said heteroatom(s) interrupting a carbocyclic
35 ring structure and having a sufficient number of delocalized pi electrons to
provide aromatic character, with the aromatic heterocyclic groups
containing from 2 to 14 carbon atoms,wherein said heteroaryl group
optionally can be fused with one or more aryl, cycloalkyl, heteroaryl or

-10-



-SRerr], or -NHSO2, -NO2, -CONRL1O, -NCOR10 or -COOR[err].

Represent ati've heteroaryl groups can include, for-exanple, furanyl,

i m dazoyl, womsmiedrnyl, triazolyl, 2-, 3- or 4-pyridyl or 2- PCIUSHI5902
4-pyridyl 10 N-oxide wherein pyridyl N oxide can be represented as:

[err] heteroaryl al kyl - represents an alkyl group, as defined
above, mdra;eroqynb)aﬂtylmg@ apdrwhereinaoyof ihe @vadabler sybdstitatabby one
or nore I gy My be
optionally 15 andbleﬁé% nite §torﬁ§gtgt‘?,?[8uftﬁ§fg%£k?hﬁfdl§f Xh&,‘o‘f‘%‘aﬁfee or nore
of the f o|r|rtgxﬁhgwayhlaﬁi 8pt 'aﬁﬁlju angripdependendently substituied withops, two,

cyano, -CF3, threeibﬁHﬁré@lﬂﬁ‘@foltmﬂh%Bhald)W %% E}?'I -dyand, hydroxy,

e T ool A oo G OB, S SORIRG alo

- COOR[ Srlr] ; ﬁsl dweiemcybloalkylb.y-SQgNBig GNHSO%RW IESOQN‘HHWL hSDszZ—SORWQr
4- pyri dyl nmet hy . rn;i{oe esents a
saturated, branc gpur\ril'grsg hhelgz’ -CO b@§m%| ng Pal ning from3
to 15 carbon at di@prepeetfaéwemqﬁemamy& groups can inclsideafaroexamples furaimyt h
carbocyclic ri ngmidazdil 3iyrimatylWiazol/R 2 3- or 4-0YficHT 8RROIE: Gd-ptiggh rom

-0, -& and- dew sald ring-"25 ‘cont al or two
unsat ur at ed Qon(ﬂ %%]%W?‘&Be'ﬂcﬁyﬂdgfgh"gx'gﬁcﬁ?ﬁh%r presen fiicter to the ring;
and wherein any of the avail abl e gubsti | tu abl e carbon and nitrogen
atons in the ring may be optional \ |nd ntly substituted
with one, two, three or nore of t i h | o, al kyl, aryl,

al koxy, am no, al kyl am no, cyano, I am Z30 hydroxy, oxy,
phenoxy, -OCF[err], heterocycloal kyf', - 802 -NHS(R[ err],

-S2NHR[ err], -S2R[err], -SOR10, @R[err]o NH802 & N2, CO\IR[err],
-NCOR[ err] or -COORLO Representative het erocgycl oal kyl groups
can '2“C| udeorz- 4or | 3er h heter?ér?FarIWW%Bf'é‘ée%'?é/En alkylYrodp, 48 defiR¥d dvesny! .

- 11 - rejn one or rnor&yhmos&nralpmslhavezbe%m replargd My Png 1or moreyy
4- di oxanyl, hemén@rawlrgrbupg Wheteifrsald hetspap/ialRyl gitipemay\ise @phtsmhw kyl -

et ge et Qo el OB SHE oo B PR
groups; wher ei n following: halo, alkyl, aryl, alkoxy, amino, alkylamino, cyano, -CF3,
dialkylamino, hydroxy, oxy, phenoxy, -OCF3, heterocycloalkyl, -SO2NHa,
-NHSO,R10, -SO;NHR19, -SO,R10, -SOR10, -SR10, -NHSO3, -NOp,
-CONR10, -NCOR10 or -COOR10; as exemplified by 2-, 3- or 4-
20 pyridylmethyl or 2-, 3- or 4-pyridyimethyl N-oxide;
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
heteroatoms selected from -O-, -S- and -N- , wherein optionally, said ring
25 may contain one or two unsaturated bonds which do not impart aromatic
character to the ring; and wherein any of the available substitutable
carbon and nitrogen atoms in the ring may be optionally and
independently substituted with one, two, three or more of the following:
halo, alkyl, aryl, alkoxy, amino, alkylamino, cyano, -CFa, dialkylamino,
30 hydroxy, oxy, phenoxy, -OCF3, heterocycloalkyl, -SO2NH2, -NHSO2R10,
-SO2NHR19, -SO,R10, -SOR10, -SR10, -NHSO», -NO», -CONR19,
-NCOR?10 or -COOR10
Representative heterocycloalkyl groups can include 2- or 3-
tetrahydrofuranyl, 2- or 3- tetrahydrothienyl, 1-, 2-, 3- or 4-piperidinyl, 2- or

-11 -



5 optionally, said ring may contain one or two unsaturated bonds which do
not inpart aromatic character to the ring; and wherein said :
het er ocycl qpblyiRbKy! group may be optionally and i ndependen
substituted with one, two, three or nore of the foll ow ng: h?ﬁ{US&?’H?P%

~

aryl, al koxy, am no, al kylam no, cyano, -CF[err], dialkylam no,

hydr oxy, oxy, 10 phenoxy, -OCF3, heterocycloal kyl, -SO2NH2, -NHSO2R[err],
-S2NHR[ err], -S2R[err], -SOR[err], -SRlerr], -NHS®, /NG - CONRILO,
-NCOR[ err] or -COOR[err]; imdo - representT™a nmoj¥O) of the

formula [err] 3-pymolidinyl, 1-, 2- onBesiperiziagh ﬁ@g—é%ﬁﬁiﬂt s H“-eyano, alryl »
-S2NH2, 15 - eek] R4 rhoxa 0, an r,l] ,represents aryl an
aryl oxy. Rggr% éeﬂs%[é'ﬁ? égf |8V O?%j'dﬁg 'Bg'lg%tﬁr ?%%EY' Mf‘ FERERgANS an
[err] alkyl groupi aadefined abgwe; vehersineoneioetryoref hydregbaratoh have
[err] i r Y, .~ SO2NH2, 20
SChhryor )z, 220 SR A0 A by e
i mi dam do grPoup¥Pticadllynsaidding may egntain ene or two unsaturated bonds which do
- 12- [ eidtlimpart aromatic character to the ring; and wherein said

heterocycloalkylalkyl group may be optionally and independently

substituted with one, two, three or more of the following: halo, alkyl, aryl,

alkoxy, amino, alkylamino, cyano, -CF3, dialkylamino, hydroxy, oxy,

10 phenoxy, -OCFjg, heterocycloalkyl, -SOaNH3, -NHSO,R10, -SO,NHR19,
-S02R10, -SOR10, -SR10, -NHSO5, -NO5, -CONR10, -NCOR10 or
-COOR10;
imido - represents a moiety of the formula
NR50

A
R>" wherein and RS0 represents H, cyano, aryl, -SOsNH>,
15  -802NR4CR42 and carboxamido and RS represents aryl and aryloxy.
Representative imido groups can include, for example,
NH NCN NSO,NH
272 NSO,NHCH,

OCgHs OCeHs OCeHs OCqHs

NSO.N(CHz)>  NCONH, NCgH; NH

OCgHs | )kOCsHs )kCSH5 N

, CeHs
imidamido - represents a moiety of the formula

NRSS

wherein and R3S represents H, cyano, -SOoNH,,
20 -SO2NR40R42, carboxamido, hydroxy and alkoxy. Representative
imidamido groups can include, for example,

NH»>
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N-gl ycosyl - represents a pyranosyl or furanosyl nonosaccari de.
Repr eserit atlve N-?g cosyl groups include (N Jerr] 1)-tetra-O acetyl-

gl ucosyl , 1)-tetra- O acetyl -Dgal actosyl and (N [ er rBcrrso7/15902
-tri-OacetyI 5 D-ribosyl, e.g. [err] D- gl ycosyl

D- gal act osyl D-ri bosyl 1 -am no-2-nitroethenyl represents
the formul a: HCH3) = di al kyl phosphi nyl -

represents a phosp h ne (-PO |ety %N“ﬁzy 1(NSQyN+d|©tHsto Ng@) N(ngl,)
groups. A repr ese ve %yl phosp yl group 872
sul f anoyl - representsNﬁz I et NHl a rr wh R60
represents am no, alkyl am no and d| ,al kyI am%ﬁo » Repr tati ve NH2

sul f anoyl groups cqqo@m.pde f‘No anpl e, -SO2NH2, -SO2NHCH3, 1 5 ’

- SO2N( CH3) 2 Ifo epresents a noi et w@CHahe formul a
-S2R[ err] V\/nere% repr sents al kyl, aryl ang aryltal kyl .
Representative s fonNH roups”ca I ncl ude fogiqmpl e, -SQ2CH3,
-SxRCeH err], -Sxderr] CH[err] andsp CH2 GG HE NEQ

Ref erence to the p03|t|cin of the substltuents RL, R2, R3, and R4 is
based on the nunber edNtd y@sy -rigpresants a pyranosy! or furanosyl monosaccaride.

-13- Representative N-glycosyl groups include (N — 1)-tetra-O-acetyl-D-
glucosyl, (N = 1)-tetra-O-acetyl-D-galactosyl and (N — 1) -tri-O-acetyl-
5 D-ribosyl e.g.

CH20Ac
OAc OAC;
D-glycosyl D-galactosyl D-ribosyl

1-amino-2-nitroethenyl represents the formula:
~-C(NHCH3)=CHNO3;
dialkylphosphiny! - represents a phosphine (-PO) moiety covalently
10 bonded to two alkyl groups. A representative dialkylphosphinyl group is
-PO(CHgs)2.
sulfamoyl - represents a moiety of the formula -SO>R60 wherein
R60 represents amino, alkylamino and dialkylamino. Representative
sulfamoyl groups can include, for example, -SO2NHo, -SO2NHCH3,
15 -802N(CHa)s.
sulfonyl - represents a moiety of the formula -SO,R60 wherein RS0
represents alkyl, aryl and arylalkyl. Representative sulfonyl groups can
include, for example, -SO2CHg, -SO2CgHs, -802CgH4CH3, and
-S0O2CH2CgHs.
20 Reference to the position of the substituents R1, R2, R3, and R4 is
based on the numbered ring structure:

-13-



[err] Certain conmpounds of the invention may eX| st I n

di fferent stereoi soneric forns (e.g., enantioners and

di ast ereoi soners The i nventi on cont enpl ates all such ner s
both in puMOPHH®And in 5 nixture, including racemc m xréi'@é&%%&
exanpl e, the carbon atom at the C- 11 position can be in the Sor R
stereoconfiguration. Al so, the carbon atomat the G2 and C 3
positions of the pyrrolidine (y=1), or at_tte G2 position of the
azetidine noiety (y=0) bonded at é ¢ Al sonbe inthe S or R
stereoconfiguration. 10 Ce a| Icl A g8onmpounds will be acidic
in nature, e.g. those comb&unds p82sless a carboxyl or phenolic
hydr oxyl group. These corrpouytf} ma AT piPar maceut i cal | y acceptable
salts. Exanples of such salts | cI ude SOdI um potassium cal cium
al um num gold and silver salt cont errpl ated are salts forned
wi th pharnmaceutically 15 accept abl e u n A5, - rgmnl a, al kyl amnes,
hydr oxyal kyl am nes, N- net hyl gl u e’V K

Certain basic tri cycl i ¢ conpounds al so Yorm phar maceut i cal |y

i trogen at oms may T AL FPIERHHSRH BR  Sants mByRen il LU0 20
basi ¢ substi t uestesesisomesic farmnsded. oapeﬂmrﬁefﬁ an@ﬁwte@qmwméaﬁée
act ds.  Exanpl esibnfih \émplitels ofi YuchtbrdRdRbIOBO iR JUrditaRflapd i
sul furic, phosp hOI’IC acet | c, tric,, oxall mal oni.c, . salicyli
fumaric, 5 gu&ym '6°|UQ§190Fﬂﬁeén'chﬁ|x§4r€s %ﬁ’tﬁi‘ﬁ%ﬂ% ??réﬁﬁ a@?rﬂgqﬂ thé
m neral and C-Hi oRion ¢ah béludSth br Rnsteredoonfigomationn Alse, thet carbba
oot "or Pne” el ol taé e SRTC2S bR R RS ByBE RS A e L
manner. The frepobition dfthemzatidireemoiety (y=0ebendedabE- by cansdsd hg in ftee Sal t
NaG ""pit"atsi‘f’L% IE Hisfedithitiatan e and. sodi um bi car bonat 6. The {1 66
base forns tOffer frdnnaniticydisrampoundswill be acidi¢ § RRIEB NS F1058,
certain physi caloR{fiifids' WRichSptd3ea8 & earbdixyl by phénolic 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
15 acceptable amines such as ammonia, alkyl amines, hydroxyalkylamines,
N-methylglucamine and the like.
Certain basic tricyclic compounds also form pharmaceutically
acceptable salts, e.g., acid addition salts. For example, the pyrido-
nitrogen atoms may form salts with strong acid, while compounds having
20 basic substituents such as amino groups also form salts with weaker
acids. Examples of suitable acids for salt formation are hydrochloric,
sulfuric, phosphoric, acetic, citric, oxalic, malonic, salicylic, malic, fumaric,
succinic, ascorbic, maleic, methanesulfonic and other mineral and
carboxylic acids well known to those in the art. The salts are prepared by
25  contacting the free base form with a sufficient amount of the desired acid
to produce a salt in the conventional manner. The free base forms may be
regenerated by treating the salt with a suitable dilute aqueous base
solution such as dilute aqueous NaOH, potassium carbonate, ammonia
and sodium bicarbonate. The free base forms differ from their respective
30 salt forms somewhat in certain physical properties, such as solubility in

-14 -



pol ar solvents, but the acid and base salts are otherw se equivalent to
their respective free base forns for purposes of the invention..

Al'l such acygdgiifedpase salts are intended to be pharnmaceuti capdynserisen:
acceptable salts within the scope of the invention and all acid and base 5
salts are considered equivalent to the free forns of the corresponding

conpounds for pydlasssivents) bat the asid and base salts are otherwise equivalent to
their respective free base forms for purposes of the invention..
All such acid and base salts are intended to be pharmaceutically
acceptable salts within the scope of the invention and all acid and base
5 salts are considered equivalent to the free forms of the corresponding
compounds for purposes of the invention.

-15 -



- 15- Compounds of the present invention can be prepared
according to the foll ow ng Schene 1: -

Schene | L (5.0) )

Herr] W(£6M1h97 wherein L represents a | eaving group nggﬁsgyg;bﬂgl o]
preferably chloro or a | eavi ng group such as o-tosyl and o-nesyl; the
dotted line represents a single or double bond; and a, b, ¢, d, A B,

Rlerr], Rerr], Rerr], Rerr], Rerr], R{_err], R7 mn T and Z are as
def i ned her ei nbef@mpourgis of the praseat invagtien can depliepared acearding inibeof
formula (5.0) cafolleving Schenswpated by reacting the conpounds of formula
(3.0) with a hal ogenat1 ng agent or a sulfonylating agent in the
presence of a suitable base, and optional aprotic solvent, in anmounts
and under conditions effective to give Schemedhpounds (5.0). Suitable bases
I ncl ude organi c bases s%h as pyridine 15 and triethyl am,ne; Oh I norgani c

\ olTa

bases of al kali andjal kdyj ne gearth netal s I ncl qul ng tes sych as
sodium |ithium pOtagsi up d cgsi _d /H
e\ >
| I J . :“
b\\/ bee \\
a 4 a
5.0
OH (3.0) L (5.0
H
N
Rs_{ >I—R7
(S ]—=—cHa7-2
y
R6

wherein L represents a leaving group such as halo, preferably chloro or a
leaving group such as o-tosyl and o-mesyl; the dotted line represents a
single or double bond; and a, b, ¢, d, A, B, R?, R2, R3, R4, R5, R6, R7, m, n,
T and Z are as defined hereinbefore.

10 Referring to the Scheme |, compounds of formula (5.0) can be
prepared by reacting the compounds of formula (3.0) with a halogenating
agent or a sulfonylating agent in the presence of a suitable base, and
optional aprotic solvent, in amounts and under conditions effective to give
compounds (5.0). Suitable bases include organic bases such as pyridine

15 and triethylamine; or inorganic bases of alkali and alkaline earth metals
including carbonates such as sodium, lithium, potassium and cesium
carbonates, hydroxides such as sodium and potassium hydroxides;
hydrides such as sodium or potassium hydride; and sodium t-butoxide,
preferably sodium hydride. Suitable aprotic solvents include ethers, DMF,

20 DMSO, THF, DME and mixtures thereof, preferably DMF. Preferably the
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hydr oxi des such as sodi um and potassi um hydroxi des;
ﬁ%??gggse:hchyas sodi um or potassium hydride; and sodi umt-butoxide,
preferably sW®Wm%7dri de. Suitable aprotic sol vents include fei,tugb 07/ ez
20 DMSO, THF, DME and mixtures thereof, preferably DVF. Prefera yh
-16 - ’ hal ogenating agent is a chlorinating .agent , such as
thi onyl chl ori de.halggenating agent isonghterinatingayeme, sudH asyhiofl erlot@e. The

o the-hal oganat i e ayeanacean be suttonf] UHRRgS, iehe SlBhV Chintid e r om
hal ti en . )

SLOLP eon((ja1 ? geggm}pﬂ"fg’%n%ff'@?ybg '%ﬁ’ﬁlﬁe Th%amum%@bmmha(dge@rhnnﬁeagm iﬁr)t(tltﬁéfe.
can range from O[sstfonytatingGigentlcan tﬁhgbefgcgrﬁﬁbi#ug one tg é[g&ﬂ)ﬁggﬁnd'gg pBr K615
brepared by r2actconthald (Y TERRRtGiGR an rwnan fram & 10 6FGabt seflux of
gubgtitut ed pyrr dhe deaetiasy midtued.di ne conpound of folrmélna (Zug% 132 Eﬂgselo
Gesor T bed above. to i b Secineth A iaridly ldripdinds Bl farfusia (1-0) can be

[ 0 ] A 0)
ubst tuted pyr 1 BYSRAISE B ARG APacmppundmobioninaiar. o) TIP3 sitably
Comound (5.0 Termernt onouaine tr avegid eofitbund dHibanu (7. 0P ing 15

conpound (5. T Lures _can range from abo ) o
abgﬁt 80[err|C. prserite of a su%et ¢ opYapalarretiofsolvent) sugh a8)ithess be

, : s - ' edur es,
i sol ated from t hdescribed abave, torgivé &bmp@m%flg}(gg%%irﬁnﬁ@h %ﬂft; om wat er

w'th organic sof spgiuted pyrrSithAd e 2Byine: Camaowne oh om0 T of | oved
\tl)myt ch(r)(r)?rat ogr aph§oBROYNH|(E£) z@n raeigedromtairout omet tabd sou oA &9 Pmacﬁ% of _

: whegein T = - E%
1R s oohe i D, SRS ol S s errae

am de) can b ed in accordance with Schene 2.
The tricylic compounds of fomula (1.0) can be isolated from the
reaction mixture using conventional procedures, such as, for example,
extraction of the reaction mixture from water with organic solvents,

evaporation of the organic solvents, followed by chromatography on silica
20  gel or other suitable chromatographic media.

The compound of formula (1.0) wherein T = -CO- and Z = -NR40R42
wherein R40 and R42 are defined hereinbefore (i.e. an amide) can be
prepared in accordance with Scheme 2.
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- 17-
_ Schene 2
wherein L represents a | eaving Lerr]
. group, preferabl : 1l ne
represents a si n%l[e or doubl e bond; pang a, b, c?/ chigros the dotted |!ne

RV d, A B, Rb&y

cl?gafeml]e’d hereﬁlli)lgf orerr]’ . R6, R7, R11, R40, R42, m andR#ﬁrlﬁa%ge"Ias I
e. -

formila (8.0) can be Referring to the Schene 2, conpounds of

Scheme 2

|
(L')E\_?CHz):lLOR” RS_CNEI—W 0

— .
(7.5) ( m\Rs(CH g)fLOR"

(8.0)

(8.5)

wherein L represents a leaving group, preferably chloro; the dotted line
represents a single or double bond; and a, b, ¢, d, A, B, R, R2, R3, R4, R5,
RS, R7, R11, R40, R42, m and n are as defined hereinbefore.

5 Referring to the Scheme 2, compounds of formula (8.0) can be
prepared by reacting the compounds of formula (5.0) with a piperdinyl
carboxylic acid ester of formula (7.5 ) in the presence of a base and
optional aprotic solvent, in amounts and under conditions effective to give
compounds (8.0). Suitable bases and aprotic solvents are described

10  hereinbefore. The amounts of compound (7.5) can range from about 1 to
about 10 moles per mole of compound (5.0). Temperatures can range
from room temperature to about 80°C. Compound (8.0) can be isolated as
described hereinbefore.

Carboxylic acid compounds of formula (8.5) can be prepared by

15  hydrolyzing carboxylic acid ester (8.0) with an excess amount of acid or
base. Suitable acids include inorganic acids, organic acids or a mixture
thereof. Inorganic acids include hydrogen chloride, hydrogen bromide,
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prepared by reacting the conpounds of fornmula (5.0) wth a piperdinyl
carboxyfic acid ester of formula (7.5 ) in the presence of a base and
optional aprwoissnsmbvent, in anounts and under conditions eff eefrjugsnisveni ve
conpounds (8.0). Suitable bases and aprotic solvents are descri bed 10
her ei nbef ore. The amounts of conpound (7.5) can range fromabout 1 to

?bout 10 nol es pesulfomiceacid, mtrrqowddph6sm')onchﬂegetomlc&§i: acid armmab I:ke g
rom room t enper e isolated as
descri bed herei nebtt)e a‘f—ué QcﬂQQHéluﬁg[a%reﬁL,&)tr&OWQ ré‘l‘((:e‘((I3 9 tgrpr%gfmds of formula

(8.5) can be pre;sae@@n@?ulfomg@mgm|a,rxlsugoa@ramst§| Syitablegbasassucb.ay wit h
an excess anpunt é&iuﬂrﬁ' d?bxide, or hthmﬂ?a%roﬁﬂbﬁﬂ%r?a&ﬁé&?s hehbf® 606 'C

aci ds, organic a her eo I'nor gani ¢ aci
hydr ogen gm oPi d gpg&g{eq@ g%ﬁrge The temperature can rangegfrom about 0°C to
- 18- abomulduao c acid, nitric acid, phosphorl c acid, perchloric

acid and the I|ike. i, C_acids include tric, formc,
mal eic, tartaric, Th%@gﬁ@%@gm@gwy%rﬁg ° fasgl )Oqﬁrhbgaraga_lred by
Sui t abl e bases, gseattirgsthe compounds of figrinulai(8:5) thh ausluitahlm dmiveoodi fdemuia an

aqueous al cohol . (g2t s Prosbrids 4 Bage 8RSl BARIS SproHlsdRURCHE 162

range from about desrired

anmi de conpouh@s (Q‘VQ ahide &OU!POH‘C%QMbeSHH@@&rQﬂﬁQSyEnd aproticsplvents aree
conpounds of f or lsribéd herdihbbfdtes WH@QI'n%uﬁfQ Bfe?ﬁ’ﬁné ?}%ag} range fg&r?aoo) in

t he presence of bas | tabl e I C, SO I ve
am de conpound (Pbi’}’t Bl"ﬂ%% %@Q&B@Fp Bftq:%"b%y id (8:5- Temperatures
dgscrl bed helroel nigahatag e'lﬂ‘tﬂ’némﬁbl‘itOD°]93f mbm Llénﬁi@ﬂ)?gmz b@ﬂ?@lafdd)as

about 1 to about of carboxylic aci 8.5 Tenper at ur es
can range fromO gc%éﬁz}é}?@b%%pound (1.1) can be isolated as

descri bed herei nbefore. npounds of the present invention and
preparative t8arting COmPOHﬁﬂ%Dif m%PFQMﬁnVeml@nmprenarawa)ytm

fol I ow ng exanpl ggateWliCihetoO aré exem llfl@?tb)blg:e%gé\tvfn‘ée&a?ﬁp!'e‘s”Wh'id?'psﬁ&ﬂd

scope of the discl osure Ex
1- ( 3- Br on- 8- chl HPbbe constiuedAsimiting-thessoope ehtbe syre. 2-
b] pyridine-1 1 -yl)-N2-pyrrolidine nethyl ester [err]

Example 1.
20 Step A. 1-(3-Bromo-8-chloro-6,11-dihydro-5H-benzo[5,6]cyclohepta]1,2-
b]pyridine 11-yl)- N-2-pyrrolidine methyl ester

*HC] .|\\ CO2CH3

A mixture of 3-bromo-8,11-dichloro-6,1 1-dihydro-5H-
benzol5,6)cycloheptal1,2-blpyridine (1.05 g, 3.06 mmole) , proline methy!

25 ester hydrochloride (1.52 g 9.18 mmole) and N-methyl morpholine (1.85 g,
18.32 mmole) in DMF (15 mL) is heated at 85°C overnight. The reaction
mixture is evaporated to dryness, extracted with CH2Cl2 (100 mL),
washed with water (2 x100 mL), the organic extract is dried over MgSO4
and the solvent evaporated to give an oily residue. The oily residue is

30 flash chromatographed on a silica gel column eluting with hexane-15%
ethyl acetate to give 0.78 g of the title compound, a foam. Partial PMR
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A m xture of 3-brono-8, 11-di chl oro-6, 11-di hydr o-5H

benzo[ 5, 6] cycl ohepta[ 1, 2-b] pyridine (1.05 g, 3.06 mmle) , proline methyk
25 est er WydsA oride (1.52 g 9.18 mmol e) and N net hyl nor%? .85
g, 18.‘22 m‘mﬁ?Z) in DM (15 nL) is heated at 85[err] C over ?’SSJ?%e
reaction m xture is evaporated to dryness, extracted with CH2CO 2 (100
m), washeqom X , o agte | i over
VG0t and (oo gBRMIEE O (G TS I T R E SRS (S0 BR,
residue is 30 f(8a8H).chromat ographed on a silica gel colum eluting with
hexane-1 5% ethyl acetate to give 0.78 g of the title conmpound, a
foam Partial P . - 19 -

(CDCl 3, 200 lsz;\é}eQ. B. 13-Bramyo-8;chjorer6, y1-dihydpo-sH-benzolf.§lcyalobeptal1 £-1) |
3.2 (s5 3Hylpyridine-1 1-$t)dp-(8ep¢ricﬁﬁylﬁiéthg?2-pyhﬂdﬁdméi carboxamide

1- di hydro- 5H benzo[ 5, 6] cycl ohepta[1,2- 5 pygidine-1_1 cl

-yl)-N-(3-pyridinyl methyl)2-pyrrolidine carboxam tg
| sormer B The title conpound of Exanple 1, SteplA D. 1 Mol e)
Eated at 130C

and 3- am nonet hyl pyridine (0.196 g, molid
overnight. The residue is chromatographed silica ge c&llurm eluting 10
w th CH2Cl 2- 3% ( CH3OH 10% conc NH4OH). and arated t QL) title
conmpounds: | sorR¥ Ghss Spec. MH err]| 513 (F ; parti al
PMR (CDO 3, | H x

SN 2N Isomer A | _

—————— N

I: N] W CO2CH3 +

[N]*‘\"‘ NH
e
Isomer B N/
The title compound of Example 1, Step A (0.43 g, 9.1 mmole) and 3-
aminomethylpyridine (0.196 g, 18.12 mmole) are heated at 130°C

overnight. The residue is chromatographed on a silica gel column eluting
10 with CH2Cl2-3% (CH30H-10% conc NH40H). and separated to give the

title compounds:

Isomer A, 0.062 g , Mass Spec. MH+ 513 (FAB); partial PMR (CDCI3,

200MHz), 8.45 (d, 1H), 8.4 (s, 1H), 8.3 (s, 1H), 7-7.4 (m, 6H), 4.68 (s, 1H)

FPT IC59 = 0.059 uM

15
Isomer B, 0.042 g, Mass spec. MH+513, partial PMR (CDCI3, 200 MHz),

8.55 (d, 1H), 8.4 (s, 1H), 8.35 (s, 1H), 6.8-7.6 (m, 6H).
FPT ICs0 = 0.14 uM

Example 2.
20 Step A. 1-(3,10-Dibromo-8-chioro-6,11-dihydro-5H-
benzo[5,6]cycloheptal1,2-blpyridine-11-yl)-N-2-pyrrolidine methyl ester
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200MHz), 8.45 (d, lH), 8.4 (s, 1 H, 83 (s, 1 H, 7-7.4 (m 6H), 4.68 (s,
1H) * FPT IC50 = 0.059 [err]M 15 | soner B, 0.042 g, Mass spec.

MH err] 513, pOWEMITPMR (CDC 3, 200 MHz), 8.55 (d, 1H), Bctussn15869 .
8.35 (s, 1H), 6.8-7.6 (m 6 FPT 1ferr] = 0.14 [err]M

Example 2. 20 Step A 1- (3 10 Di brono- 8- chl or o- 6 11- di hydr o- 5H—

benzo[ 5, 6] cycl oheps

3, 10-di brono- 8, 11-dic

benzo[ 5, 6] cycl ohept a[ 1333 = ) o U

ester hydrochloride (0.59 g 3.55 mnol e) an l\l—nﬁ@@CFHsmrphol i ne (0 78 9,

7.11 mole) in DVF (10 M) | Slheatsd at 85 etHQIC for one hour. Yhe r@action

m xture is evaporated to dryness ext ract W TTCH2C 2 (100 ath~qndCO2CH3
civer a'g

washed with water (2 x100 nL). The organic extract is dried sS4

and the solvent evaporated, |eaving an oily residue which is
chr omat ogr aphed on mbaité 88 39R1- dﬂﬂbmmserlwaicﬁﬂarms 1Ripdre-gR2e et hyl 10

LS LB rRDoHA LIS (51 iy b o o
(s, 1 H, 5.01 ( rrestérli‘bydrdblﬁﬁndm(o.sgl-g 3.55 Ainbie) adid) N-methyl nﬁ% rpRofhe (0.72 g,
1- 2( g] égr %Ib;]g@) 879 é?fnﬁgl?&ﬁD %{%M@tlﬁ q%;teéPS{'ég‘{é fﬂ/‘]r e hapﬁgjr% feaction
car boxani de maxture is evaporated to dryness, extracted with CH2Cl2 (100 mL) and
washed with water (2 x100 mL). The organic extract is dried over MgSO4
and the solvent evaporated, leaving an oily residue which is flash
chromatographed on a silica gel column eluting with hexane-15% ethy!
10  acetate to give 0.43 g of the title compound as a foam. Partial PMR
(CDCl3, 200 MHz), 8.4 (d, 1H), 7.45 (d, 1H), 7.4 (d, 1H), 7.12 (d, 1H),5.56
(s, 1H), 5.01 {m, 1H), 3.55 (m, 1H), 3.23 (s, 3H).

Step B. 1-(3,10-dibromo-8-chloro-6,11-dihydro-5H-

15  benzo[5,6]cyclohepta[1,2-b]pyridine-11-yl)-N-(3-pyridinylmethy!)-2-
pyrrolidine carboxamide
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[err]
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B
Isomer B N/

The compound of Example 2, Step A (0.36 g ) is dissolved in ethanol (10
mL) and heated at 80 °C with 1N LiOH (aqueous, 4 mL) overnight.. The
pH is adjusted to 4 with 1N HCI and the solution evaporated to dryness.
The product is dissolved in DMF (10 mL) and NMM (0.32 mL), and HOBT
(0.187 g), DEC (0.265 g), and 3-amino methyl pyridine (0.16 mL) are
added. The reaction mixture is stirred over the weekend, evaporated to
dryness, the residue extracted in CH2Cl2 (100 mL) and with brine (2 x 100
mL). The organic extract is dried over MgSO4, evaporated to dryness,
and chromatographed on a Chiralpak® AD HPLC analytical chiral column
{amylose tris(3,5-dimsthyiphenyi carbamate) coated on a 10 uM silica-gel
substrate, trademark of of Chiral Technologies, Exton, Pennsylvania)),
using as the eluting solvent,eluting with 80% hexane/isopropanol
(containing 0.25 % diethylamine) to give the title compounds:

Isomer A (0.124 g) as a foam, Mass Spec. MH* 591 (FAB); partiai PMR
(CDCI3, 400MHz), 8.58 (d, 1H), 8.45 (s, 2H), 8.3 (s, 1H), 7.55 (s, 1H),
7.45(m, 2H),7.28 (m, 2H), 6.82 (s, 1H), 6.81 (t, 1H), 5.72 (s, 1H)

FPT Inhibition: 15% @0.3 pM

isomer B, 0.165g, Mass spec. MH+591, partial PMR (CDCI3, 400 MHz),
8.59 (d, 1H), 8.4 (m, 2H}, 7.48 (s, 1H), 7.35 (m, 1H), 7.1-7.3 (m, 3H), 6.9 (t,
1H), 5.6 (s, 1H).
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The conpound of Exanple 2, Step A (0.36 g) is dissolved in ethanol (10

m) and heatg@n?} 80 [err]Cwith 1 N LiCOH (aqueous; 4 nL) overnight.. The
pH i s adj ust 31 %®7with 1 N HC and the sol ution evapor at ed tﬂ:‘ﬂ’ﬁ%ﬁm
5 The product is dissolved in DVF (10 nL) and NMM (0.32 nL), an

(0.187 g), DEC (0.265 g), and 3-am no nethyl pyridine (0.16 nlL) are
added. The react iFAT #Cz0 FrB00S2 M rred over the weekend, evaporated to
dryness, the residue extracted in CH2C 2 (100 nL) and with brine (2 x 100
m.). The organic extract is dried over MgSO4, evaporated to dryness, 10
and chromat ogr ap raplex3.chi r al pak AD HPLC anal ytical chiral colum

(amyl ose tris(3. Stdpie! hbaisme-aeHGRBLLGRIACE TR AR e LM - o

silica-gel bstrat.e, a Ik 0

Pennsyl vani a)?, blgyﬂﬁnﬁgi"ﬁwé‘g’zﬂ?@tgm mathyloéstent , el uting with 80%
hexane/ i sopr opanol (containing O, % di et hylam ne) to give the
title conpounds: 15 |Isoner A (0.124 a Mass Spec. MH err] 591
(FAB); partial P (CDA 3, 400MNz) /8. 751 H), 8.45 (s, 2H), 8.3
(s, 1 H, 7.55 (' mrﬁl—l),?.28(rTE2H), 6.82 (s, 1H),
6.81 (t, 1H), 5.72 (s, FPT | dhi brcion: 155 LETT e

| sonmer B, 0.165g, r | 59t —par-t-al—RMa
8.59 (d, 1 H, 84 (m 2H, (s, 1 H, 7.35(m 1

6.9 (t, 1H), 5.6 (SS 1H). :

22 - FPT I1C5 = 0.0052 [err]M Exanpl e B Step
A. 1 -(3-bronp-8-chloro-6,1 1-di hydro-5H benzo[ 5, 6] cycl ohep¥Fa[ 1\2- 5
"1 COOC,H;

3H),

b] pyridine-1 1-yl)-N-2-azetidine nmethyl ester
COOC2H5 [err] A m xture of 3-brono-8, 11 -dichlov0-6, 11

ol 2y anen | i sty Glamo B e RO Y ERLL L 509 508 and
N- et hy| %%ﬁbﬁcghepﬁlgft‘%bwyﬂdme (1.05 g, 3.06 mmole), azetidine ethyl

mor phol 1 ne :

ester hydrochloride (1.52 g 6.02 mmole) and N-methyi morpholine (1.85 g

10 18..32 mmole) in DMF (15 ML) is heated at 85°C ovemight. The react‘ion ’
mixture is evaporated to dryness, extracted with CH2Cl2 (100 mL) and
washed with water (2 x100 mL}. The organic extract is dried over MgS0O4
and the solvent is evaporated to give oily residue which is flash
chromatographed on a silica gel column eluting with hexane-15% ethyl

15 acetate, to give 0.72 g of the title compound as a foam. Partial PMR
Ecocra, 200 MHz), 8.3 (s, 1H), 7.5 (d, 1H), 7-7.2 (m, 3H), 4.5 (s, 1H), 3.2
s, 3H).

Step .B-. 1-(3-bromo-8-chloro-6, 1 1-dihydro-SH-benzo[s,6]cyclohepta[ 1,2-
20  b]pyridine-1 1-yI)-N-(3-pyridinylmethyl)z-azetidine carboxamide
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10  18.32 mmol «#:} DVF (15 M) is heated at 85[err]C overnight. The

reaction m xture is evaporated to dryness, extracted
th CH2Cl 2 (-100

nm.) and washed with water (2 x100 nL). The © Wgw

organic e ried
ove][ MySOFO98/110%7and t he sol vent is evaporated to give oily reS|9£i”t}g”\?\h| ch
Is flash . chromat ographed on a silica gel colum eluting with
hexane-15% et hyl 15 acetate, to give 0.72 of the title co ound as a
foam Partial PMR (Cbd 3, 200 MHz), gr ‘ EP 7-7.2

(m 3H), 4.5 (s, 1 H, 3.2 (s, 3H).
1- ( 3- brorm 8- chI oro-6, 1 1-di hydro- 5H—benzo[5 6] T

-23 -

N fi
Z'N
Bra_~ cl $ <>-‘\“‘ NH
\N ‘ HzN N
Isomer A I Z
N N

O o

Isomer B

The compound of Example 3, Step A (0.7 @ ) is dissolved in ethanol (10
mL) and heated at 80°C with 1N LiOH (aqueous, 3 mL) ovemight. The pH
is adjusted to 4 with 1N HCI and the solution evaporated to dryness. The
5 product is dissolved in DMF (10 mL.) and NMM (0.32 mL), and HOBT
(0.187 g), DEC (0.265 g) and 3-aminomethyl! pyridine (0.16 mL) are
added. The reaction mixture is stirred over the week end at room
temperature, evaporated to dryness, and the residue extracted in CH2ClI2
(100 mL). The organic extract is washed with brine (2 x 100 mL), dried
10 over MgSO4, evaporated to dryness and the product is chromatographed
on a Chiralpak® AD HPLC analytical chiral column eluting with 80%
hexane/lsopropanol (containing 0.25 % diethylamine) to give the title
compounds:
isomer A (0.113 g) as a foam, Mass Spec. MH+ 499 (FAB); partial PMR
15 (CDCI3, 400MHz), 8.58 (d, 1H), 8.45 (s, 2H), 8.3 (s, 1H), 7.55 (s, 1H),
7.45(m, 2H),7.28 (m, 2H), 6.82 (s, 1H), 6.81 (t, 1H), 5.72 (s, 1H)
FPT ICs0 = 1.05 uM

Isomer B (0.148g) as a foam, Mass spec. MH*+499, partial PMR (CDCI3,
20 400 MHz), 8.58 (d, 1H), 8.4 (m, 2H), 7.48 (s, 1H), 7.35 (m, 1H), 7.1-7.3 (m,
3H), 6.9 (t, 1H), 5.6 (s, 1H)
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[err] Them®hpound of Exanple 3, Step A (0.7 g) is dissolved in
th 1

et hanol (10 n.) and heated at 80[err]C w N Li OH (aqueous, 3 nl)
over ni ght. TH@9§/HH097 is adjusted to 4 with 1 N HC and t hecyasotsisse
evaporated to dryness. The 5 product is dissolved in DMF (10 ni) and
NWM (0.32 nL), and HOBT (0.187 g), DEC (0.265 g) and 3-am nonet hyl
pyridine (0.16 nmPPTlnhibition: 17%d@&d1 ukhe reaction mxture is stirred over
the week end at room tenperature, evaporated to dryness, and the
resi due extracted in CH2C 2 (100 nL). The organic extract is washed

with brine (2 x 100 ni over SO4, evaporated to dryness and
the product is cHEHeARY 9 ALB pak AD HPLC anal yti cal

hiral col | Gt s o s - hoxane i ning 0. 25
chiral colum el gtamiagmbterduseful in pr ? mgmga&mﬂ ofﬁ@é@éﬁ@b? A

dried 10
. F STA

o ;
(/0 Odllighél) a;ns %2) f &'&rﬂ%i\éﬁé’g%ﬁt@ﬁéiﬁﬂd&y the, fnjloming prepasative exapmples,1@hich
(cod 3, 400|\/|7—|z)2 égslscmna r(at,beld:d)nst&leflﬁtf(lﬁnit aléa giap?’s of the éﬁblgsgréﬁﬁétlric#@’
LT 21 20k oy kPt o pant i bousos 290 weddspec.
MH err] 499, part startimg/aterdisare knodn iniih@ atiand/dr.ceh be prégliredusingm  2H)
IH?S (s, 1H). 7. RSowR'métbds,’sdc as tdifht in u.s. fjx?énts 5(3089,%6; %!_‘PSL : (s,
| nhi bi tion: 10706 G54, 143:r4,:865,036; PCT AUEPAABOONVIDOSTIGRTUNG MATERI ALS
Tnvent] on ar e examl Lt Lo o ey oo 0e3F POTRISSER 1952 (OBSET ey
shoul d not be coﬁ@v%gfﬁ?rﬁl% qn({ ﬁ\ép]g%ﬁg chgaﬂiF‘eFH%@Qﬁlﬁ@UPThe tricylic
conpounds (3. 0) !larapas’aﬁans,taﬂd_ediﬁbnﬂ\iﬁ:ddgwé? g@ﬁggﬁﬁs %ﬁéﬁﬂaelgg?@uéslifoﬁnia,
o no hows | YELIEE G380 0D, MiRch Mo e By Hensars o
4, 454, 143; 45355MegkaniswE, ApsBtructesn Jra@Edtidnslehn Wiley & Sons, New York,
1346 pp. (1985); A. J. Boulton and A. McKillop (Eds.), Comprehensive
Heterocyclic Chemistry, Volume 7, Four Membered Rings With One
Nitrogen Atom, Pergamon Press, Elmsford, New York, (1960-1985); A. J.
Boulton and A. McKiilop (Eds.), Comprehensive Heterocyclic Chemistry,
20  Volume 4, Part 3, Five Membered Rings With One Nitrogen Atom,
Pergamon Press, Elmsford, New York, (1960-1985); J. Am. Chem. Soc.
80, pg. 970 (1958); JOC 33, 3637 (1968); Tetra. Letters, pp. 381-382
(1995); Helvetics. Chem. Acta, 59 (6), pp. 1917-24 (1 976); and J. Med. -
Chem., 33, 71-77 (1990). The starting materials may also be prepared as
25 taught in copending U.S. Application Serial No. 08/410,187 filed March
24, 1995, copending U.S. Application Serial No. 08/577,951 filed
December 22, 1895, and copending U.S. Application Serial No.
08/615,760 filed March 13, 1996; the disclosures being incorporated
herein by reference. Alternative mechanistic pathways and analogous
30  structures within the scope of the invention may be apparent to those
skilled in the art.

For example, the pyrrolidine compounds of formula (7.0), wherein T
= -CO- can be prepared by initially preparing a pyrole compound
substituted with the requisite 2- or 3-(CH,),COZ moiety, together any

35  optional -RS, -RS, -R7 and/or -R8 moieties, as described in the references
cited above and/other known art. The 2- or 3-substituted pyrole

compound can subsequently be reduced using conventional reduction

-25-



PCT/ US94/ 11391 (W3>95/10515); PCT/ US94/11392 (W5/10516); Stanley R
Sandl er and Wl f Karo, Organic Functional G oup Preparations, -2nd -

Edi tion, i ress, Inc., San Diego, California, -
(1983); |ﬁ%€§8’m}$gﬁ Advanced Organic Chem stry, Reactions &\f’%lérméwﬁssoz
Mechani sms, and Structure, 3rd Edition, John Wley & Sons, New York,
1346 pp. (1985); A J. Boulton and AA. MKillop (Eds.), Conprehensive

Het erocyclic Chem stry, Volume 7, Four Menbered Rings Wth One

Ni t rogen Atom Perganmon Press, El nsPAGES 2ewlyork, (1960-1985); A J.
Boulton and A. McKillop (Eds.), Conprehensive Heterocyclic Chemstry, 20
Vol unme 4, Part 3, Five Menbered Rings Wth One Nitrogen Atom

Per ganon Press, El nsford, New York, (1960-1985); J. Am Chem Soc.

80, pg. 970 (1958); JOC 33, 3637 (1968); Tetra. Letters, pp. 381-382
(1995); Helvetics. Chem Acta, 59 (6), pp. 1917-24 (1976); and J. Med.
Chem, 33, 71-77 (1990). The starting materials may al so be prepared as 25
taught in copending U S. Application Serial No. 08/410,187 filed March
24, 1995, copending U. S. Application Serial No. 08/577,951 filed
Decenber 22, NIPFXOBE CONSIDERED FORINTERNATIONAR PUBLICATION

08/ 615,760 filed March 13, 1996; the disclosures being incorporated
herein by reference. Alternative nechanistic pathways and anal ogous 30
structures within the scope of the invention nay be apparent to those

skilled in the art. For exanple, the pyrrolidine conpounds of
formula (7.0), wherein T =-CO can be prepared by initially preparing
a pyrol e conmpound substituted with the requisite 2- or 3-(CH2)nCQZ

noi ety, together any 35 - optional -R5, -R6, -R7 and/or -R8 npieties, as
described in the references cited above and/other known art. The 2- or
3-substituted pyrole conpound can subsequently be reduced using
conventional reduction - 25 -
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Phar maceut i cal Dosage Form Exanpl es EXAMPLE

A-Tabl et s No. I ngredi ents ng/ t abl et

ng/ t abl et WO 98711097 Active conpound 108CTUS97/15902
500 2. Lact ose USP 122 113

3. Corn Starch, Food G ade, 30 40 as
a 10% paste in - PbharmecedtiosDosage Form Examples Corn
Starch, Food G ade 45 EXAMPLE A-Tablets Magnesi um
Stearate 3 Tot al

300 700 Met hod of Manufacture

Mx ItemNos. 1 a a dngtedibatsm xer for 10-15 N pR&AS

Granul ate the m x [T 11 e ND. o, Ve O arpT g o e eS—tes FEeR—8
coarse screen (e. f_11/4] dAdiyecggmppundcessary. Drfy t hd08anp |gr asdioes.
Screen the dried prapul eg if and mx with JtemyNg. 4 Jand

for 10-15 m nutes %d t errn%ﬁsg%ﬁﬁﬁﬁegﬁamresg%x

the mixture to appropriafe ora Sisschvdrepd Grade,sui ta%l e t 80l et machi4ge.
EXAVPLE B- Capsul ep NO. as a 10% bAsfeER ent nmg/ capsul €
ng/ capsul e 1 tive ound 100 5d0
2 Lact osk_lisp urified Water  10g 123 3.

Corn Starch, Food| G@de | Cd Starch, Food Brade 4 45 Magnesi yg
Stearate NF 7 Fot-ad
253 700l1B:_ube nMAgResium, Stearate: M8 | tdm NasZ 1, |2
and 3 in a sui tabi e bl ender Tigeg] 10- 15 m nut es. IAdd ngm Ng. .,4766(1 mx

for 1-3 minutes. FITT tThe mxtuare nto. surtagtetwos prece—heafra
gel atin capsul es on a suitable encaps&%ﬁ%@iwﬂia@y_r_e Wil e the
pr esent i nventi on has bmnndnsmsbe;én'um W@JsUﬂ@EIbQﬂix\fé’} tat 1_1@-15%&89.‘35“ e
enbodi ment s set V, ernatjves, i cations an
vari ations ther eo%%ﬁ"ﬁg%etﬂg rr?tawi‘% '?Hb@é’- gf '@ﬁ%ﬁ&‘%&n%gfé}qu'?%mrﬁégarﬁ .
All such alt erhat iGpgdse sotren (gagi, W', AreiB om) ifatscessamy eDfytherdigfp ipah@ks.
w 52' nt he spirit SiideRARBLUrRNd GRMURER RREeS SR EndMix 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.

__EXAMPLE B-Capsules

No. Ingredient | mg/capsule mg/capsule

1. Active compound ' 100 500

2. Lactose USP 106 123

3. Com Starch, Food Grade 40 70

4. Magnesium Stearate NF 7 7
Total 253 7_0-Or

10 Method of Manufacture
Mix ltem Nos. 1, 2 and 3 in a suitable blender for 10-15 minutes.
Add Item No. 4 and mix for 1-3 minutes. Fill the mixture into suitable two-
piece hard gelatin capsules on a suitable encapsulating machine.

While the present invention has been described in conjunction with
15 the specific embodiments set forth above, many alternatives, modifications
and variations thereof will be apparent to those of ordinary skill in the art.
All such alternatives, modifications and variations are intended to fall
within the spirit and scope of the present invention.
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VWHAT IS CLAI MED | S: 1. A conpound of the formula: [err]

or a pharmaceutically acceptable salt or -solvate thereof, wherein: - 5
one of a, d represents mu ”lmm in R9 S %
-(CH2)n CO&E) ereln nis 1lto 3, l\f lm"m mg c%:r’lr érggps
represent CR1 or CR2; or each"of s a,* c, and d are

i ndependent | y W}Lmq-t; 2rr] or CRZ, each Rl and each R2 is
i ndependent|y Selec romH, _halo, -CF3, 10 -OR10, -COR[err], -SRerr],
-S(OtRL1 (wherein tA?%mB‘,’u’id&“ ?0 , -N(R[err])2, -NR[ err] R11,

-N2, -0OC(O Rerr], -COR2R errg -OCMR[err B -CN, -NHC(O R[err],

-NHSOZR[ err], - CONHRL 0, - CONHOH2CH2ON:, - INR10COOR] R ], -SR[ err]
CCOORerr], -SR err] N(R75)2 wpe#eh : |ndependently

sel ected fromH and -C(O R erry, tﬁr‘ | oxy, tetrazol-5-ylthio,
or 15 substituted tetrazol-&-yt [ # kenyl or alkyl, said

al kyl or al kenyl group optyapnal I'Wbe tituted with halo, -OR10

or -CO2R err]; no d ~9r different and each

i ndependent | y represent's H, any o the subst'ituents of Rl and R2, or
R3 and R4 taken t oget her repre aturat ed or unsaturated
Cerr]-Cr7 fused ring to the 20R5-Ieeﬂ- ngIII)

Rlerr] and R6 (y=O or R5, R6 and R7 dently

represents H, -CF3, -COR10, alkyl or(a¥— T3ai Qcﬂzgﬁir aryl optionally
bei ng substituted with -OR10, -SRlO - tR11, -NR[err]COCRll

-N(R[err]) 2, -N®2, -COR10, - -CO2R err], OPBR err]
or one of R5, R6 25 and R7 can be taken | |nat|on with R40 as

defined bel ow bpa pharmadeﬁmcameabcepst@u%) salvvoeselwater thesedf, Whetelnhi ch can be

Substy Lut e 11| OU8lf g, b S repl B8l RS wigindio M, <l & o7

- 33 - -(CH2)nCO2H wherein n is 1 to 3, and the remaining a, b, ¢ and d groups
represent CR1 or CR2; or

each of a, b, ¢, and d are independently selected from CR' or CR2;
each R1 and each R2 is independently selected from H, halo, -CFs3,

10 -OR10, -COR?10, -SR10, -S(O)R11 (wherein tis 0, 1 or 2), -SCN, -N(R10),,
-NR10R11, -NO,, -OC(O)R19, -CO2R10, -OCO2R11, -CN, -NHC(O)R10,
-NHSO2R10, -CONHR10, -CONHCH2CH,0H, -NR10COOR11,
-SR11C(0)OR11, -SR11N({R75), wherein each R75 is independently
selected from H and -C(O)YOR11, benzotriazol-1-yloxy, tetrazol-5-yithio, or

15 substituted tetrazol-5-ylthio, alkynyl, alkenyl or alkyl, said alky! or alkeny!
group optionally being substituted with halo, -OR10 or -CO2R10;

R3 and R4 are the same or different and each independently
represents H, any of the substituents of R! and R?, or R3 and R4 taken
together represent a saturated or unsaturated Cs-C7 fused ring to the

20 benzene ring (Ring III);

RS and R€ (y=0) or R5, RE and R7 (y=1) each independently
represents H, -CF3, -CORT10, alkyl or aryl, said alkyl or aryl optionally
being substituted with -OR10, -SR10, -S{O)R11, -NR10COOR11, -N(R10),
-NO3, -COR19, -OCOR?10, -OCO,R11, -CO,R10, OPO3R10 or one of RS, RS

25 and R7 can be taken in combination with R40 as defined below to
represent -(CH2)~ wherein r is 1 to 4 which can be substituted with lower
alkyl, lower alkoxy, -CF3 or aryl, or RS is combined with R€ or R7 to
represent =0 or =S;
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R10 i ndependent|y represent , cycloalkyl cycl oal kyl al kyl ,
het eroaryl’, ‘aryl, aral kyl ﬂ # HlmErel n R40 and R42 |ndependently

repr esent Iwoamiqwal kyl, ara het er oar yl al KyRGT/US97/15902

het er ocycl oal kyl , heterocycloalkylalkyl Het eroal kyl, cycloal kyl, 5
cycl oal kyl al kyl aIkenéb and al kynyl ; Rll represents alké
aryl ; t heR 1rtde@endnetlmepresnntﬁaklbe}kyétwaﬁksdnqy@oa&maé )dn

|
ond B Pl ndoelgteRr, B, areiidA e NEORTE ferly Peo a%?i?ﬁ R
or 10 -0 O) R[ depresent di.agh all/l.deralind hasaeranyl, ﬁﬁ&f@ﬁfy KYbheen car bon

at oms arﬁét@ro chodkyP Réehod W éﬂ@“hetéﬁﬁl clb@lkyt,( OR11) 2, H
and hal o, lk | ﬁa}(yllkan %I%y -H an ORerr], H and
- OR10, oxy, %rylcyc y% e‘f@ﬁ{'& (CHZ)p O wher ein pis 2 3 or
4; and y R31 eepresents alkyl or airjl; ni s0, 1, 2, 3, 4, 50r 6;

Tis -CO; -SO; -
i ndependent |y represenF %ﬁeqqgﬁesé% c%%lneétpnﬁgta@%%esent& g?oar |,
het er oaryl al kyl optienal doybb&on@swh thet wrh@aﬁdcub endkis preéaaalt andé
20" het er ooyl A g “”*{‘f"”eéﬁé s °a1“"“y'“a‘3‘é§%‘mf R R
[err] 5 (\F/:] 99 and w 9” no[ ebon is pregRnt hetwaen gAsLeR Atems ar e

defined herei nbef gne Iﬁk A and Beach thdepehdehtly Geprésent Blp, {BR113pdHRIrH halo,
a1 koxycar bony! . ey maﬁémﬁbﬁw% an DL S0 o g
bonded through tame da=hR10 gr iCH2)-b wheretrepiisid, 3onid: amdy| , sul f onyl ,
Eil gl4k§/l phosphi nyl N-ygisyﬁ&sé%) or 1

15 nisg,1,2,3,4,50r6;

T is -CO-; -SO-; -SO>-; or -CR30R31- wherein R30 and R31
independently represent H, alkyt, aryl, aralkyl, heteroalkyl, heteroaryl,
heteroarylalkyl, heterocycloalkyl or heterocycloalkylalkyl; and
Z represents alkyl, aryl, aralkyl, heteroalkyl, heteroaryl, heteroarylalkyl,

20 heterocycloalkyl, heterocycloalkytalkyl, -OR40, -SR40, -CR40R42,

_NR40R42, R

N
N(j—- (CHo)-NRMR4C  __ N — (CHy)mNR14R40
wherein n, R4 and R42 are defined hereinbefore,
mis2,34,5,6,70r8;

25 and R4 represents H, Cy.g alkyl, aralkyl, acyl, carboxamido, cyano,
alkoxycarbonyl, aralkyloxycarbonyl, D- and L-amino acids covalently
bonded through the carboxy! group, imido, imidamido, suifamoyl, sulfonyl,
dialkylphosphinyl, N-glycosyl,
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[err] - C( NHCH3) =CHNC2, with the proviso that when T
Is -SO, Zis not NR[err]R42 The conmpound of-claim 1

wherein a iwg¥snlgesc and d are|||i]!li I!IHHH)M IHIHnd B eacg rep%ﬁi_le‘ggwﬁzgdof

t he optional double bond is
claim2 wherein R err] and R4 are H and R2 and R3 are hal o sel ected
fromchl oro and brono; gJ R[err] Is Hand R2, R3 and R4 are halo

sel ected from chl orQ __{t T%‘NHz N—4. T,t} conmpoynd of claim 2
nthe 3 pog‘ flon R{g\'an R::/@lo i ) FIE 8- posi tion.
| roi e
20 6

wherein R2 is haloz
5. The conpoun ergyn -p tig and R3

iIs C in the 8-p05|tNon (0] . The conpound of 8l aim2 wherein
R[err] is Hand R2, R3 and R4 are hal ® sel ected fromchloro and brono.
: The corrpound of claim?2 vvherelnI@ s halo in the 25 3-position, R3 is
haI0|nthe -position and R4 i hal o 1H ihe10p05|t|on 8.

The conpound of clags wher gy is brompip the  3-pgsition, R3is
chloro in the 8-pogiti@n and R4 i brorr/DCn Ie10- Y ion. 30
- 35 - \ ~ N\
N N—N
' O

' and
-C(NHCH3)=CHN02’

with the proviso that when T is -SO-, Z is not -NR40R42,

2. The compound of claim 1 whereinais N; b, ¢ and d are
carbon; A and B each represent Ho and the optional double bond is
absent.

10

3. The compound of claim 2 wherein R1 and R4 are H and R?2
and R3 are halo selacted from chloro and bromo: or R1 is H and R2, R3
and R4 are halo selected from chloro and bromo.

15 4, The compound of claim 2 wherein R2 is halo in the 3-position
and R3 is halo in the 8-position.

5. The compound of claim 2 wherein R2 is Br in the 3-position
and R3 is Cl in the 8-position.
20
6. The compound of claim 2 wherein R? is H and R2, R3 and R4
are halo selected from chloro and bromo.

7. The compound of claim 2 wherein R2 is halo in the
25 3-position, R3 is halo in the B-position and R4 is halo in the 10-position.

8. The compound of claim 2 wherein R2 is bromo in the

3-position, R3 is chloro in the 8-position and R4 is bromo in the 10-
position.
30
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9. The conpound of claim 3 wherein the rmi ety (CH2)[err]-T-Z i s bonded

at " ' "the 2-position on the (y=1) or azetidine, (y=0)
ring. WO 98/11097 1, The ,lu ’:” m 9 wherein n PCT/USYMSIGE
is -CO and Zis - 5 NR{ err] Rl err]. ” 11. The

conmpound of cl aim 10 V\:hgl’ﬁ‘l n R40 Is H and RA2 Ts 3-pyridyl net hyl .
12. The corrpound of cPai m TheQompeund phelrime \ghetﬁjmtkmsmmeiMOH) JZis

3-B hl obondisd aflthed o
Py“(d' e 1 Y1) (3 pyT] duﬁﬁﬁ%ﬁ?@%ﬁ?ﬁ'gf% §-158f adeticing: (9]'0) ring.

1- (3,1 O-di bronp-8-chloro-6, 1 1 -dihydro-5H benzo[5, 6] cycl ohepta[l, 2-

bl pyridine-1 1 -yl)-N- (80pyrTHe compund of dapy oroherdina is 26R0
1- ( 3- br onmo- 8- clgl or gy oﬂ&» di hydr o- 5H benzo[ 5, 6] cycl ohept a[ 1, 2X|af§‘ﬁbafﬂbd2|s
p

b] pyridine-1 1 -yl ) N- yridinyl methyl) 2-azeti di ne carboxan de.
13. The conpound of claim 12 which is selected from [err]

or a pharmaceutically appept'ﬁhég : 140 ie LI 44r . The
compound of cl ai m J3 y\AQ Imethyl offidund"6¥ d8im 10Swherein R40is H; and 42 is

10 12. The compound of claim 1 selected from any of Examples 1-3.

13.  The compound of claim 12 which is selected from

- Cl
286
N

Isomer B

/ cl
980
N

Br

O
N W

™y

Isomer B &

\

NH

Isomer A =
N Isomer B N
or a pharmaceutically acceptable sait thereof.
This Sheet Has Been Replaced -36- THIS SHEET HAS BEEN
DR REPLACED
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[err] 15. A pharmaceutical conposition for inhibiting the
abnormal growth of cells 15 conprising an effective anount- of -

Sccopt ablOZRET T 11 C°”b‘ﬂmlm[1}/miﬂ“ Ty use of an ef foc e asesn, |2,
a conpound of claim1 in the* ¢ M?/’/”Hmmnuf acture of a nedi canent for
||nh| biti n\g/gmt he abnormal growth of cell s.° 20 17. The use of
claim 16 erein the cells inhibited are t r..cel.ls

expressing an activdted -tf%%CBW\P@Q'@ of claim 185%nichis 18.  The use of
claim 16 wherein the cells inhilidr{eg @li c tunmor 25

cells, lung cancer cells, nyeloid Iéﬂk: cells, thyroid follicular
t unor cells, nyel od A gnhor cells, epidernal
carcinoma tunor cells, bladder pcarcinoma tunor cells or
colon tunors cells. 19. The use of claim 16 wherein the

I nhi bition of the abnormal growth of 30_N "‘\“\NH cells occurs by the

inhi bition of ras farnesyl protein tradsf egase 20. The

use of cla|m_16 wh_ereintheinhibition ft ells wherein the

Ras protein is activated as a result ofsodrgogeni U ation in genes other
N

t han the Ras gene.
3711 _ .

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

16. A method for inhibiting the abnormal growth of cells
comprising administering an effective amount of a compound of claim 1.

10
17. The method of claim 16 wherein the the cells inhibited are

tumor cells expressing an activated ras oncogene.

L1

18. The method of claim 16 wherein the cells inhibited are
15 pancreatic tumor cells, lung cancer cells, myeloid leukemia tumor cells,
thyroid follicular tumor cells, myelodysplastic tumor cells, epidermal
carcinoma tumor cells, bladder carcinoma tumor cells or colon tumors
cells.

20 19. The method of claim 16 wherein the inhibition of the
abnormal growth of cells occurs by the inhibition of ras farnesy! protein
transferase.

20. The method of claim 16 wherein the inhibition is of tumor
25 cells wherein the Ras protein is activated as a result of oncogenic
mutation in genes other than the Ras gene.
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