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Field 6f thé Invention This invention relates to conmpounds t hat
i nhibit fWeEYdl4x otein transferase 5 and ras protein faReIViIBN2E49
t hereby maki ng them useful as anti-cancer agents. The conpounds are

al so useful in the h

associ ated with si ghgﬁﬂbﬁaﬁ p?:' ?@%‘3@ %&QEFMg%%%%ASE ras
and those associated wi th CAAX-containing proteins other than ras that
are also post-translationally nodifjed bg the enzynme farnesyl protein 10
transferase. The conpounds also a ot her prenyl
transferases, s invehtioh teRid<ed ?d@gﬁﬂn&@ %étrnﬁﬁibi’fﬁ&?né& HfidigStinsferase

associ at ed W th other pren fications

Backgr ound ®f and rag\peatein ﬁamesy atigncthesemamaling ﬁ@ngyﬁeful amarytl-@anqan ses

t hree genes: tﬁ'{e‘ﬁ f y of
GTP- bi ndi ng ang bﬁy%fr Tﬁg?ﬁgﬁ%’r" @t"% atg alédaﬁseﬂi’::ﬁ'n ﬁ‘gs“é% k9f grsgsm)t thd
differentiati omarman@ro@agomtedawnh@cgml tramsductlon ppthqu:wep@laﬂngtthtmms

that inhibit t?@ﬁ_ﬁnﬂﬁ)@éﬁ%‘ 6&:¥fetdyw VI A %oh?ammp sprgt&?ﬁggﬁ{net‘?lthgﬁ rgﬂﬂat

di vi si on. transftorm ng ac ras gpendent upon
| ocal i zati on ofare alsgppostdransistiontally rhedifiedrimnihecereymd faraesyrgroteie bi ndi ng

vt osol i ¢ 195" HepBfarite."$he carprqunds 83 &2 2R A BH PRV < coquence
of events is thanbferases,andthusfars effeetive in theptredtiiart of Giseases cissosiateud
catal yzed by the ﬁé\% me fanes transferase (FPT), and

.. PI.OL i \
famesyl pyroph r PEgsR m ’@‘g%’f%‘fr}r@'ofedﬂ%syl 25 group donor in this
reaction. The ras C-term nus ccaﬁgkgﬁomagggngegrm&ntjon t er med a
"Cys-AaaI - Aaag- Xaa" bo boxg ,Y\/nerel %%ﬁés st ei S
an aliphatic a ﬁd’"é@"&? SHGRNG MiyseoMpas 8 19ehREn & “ras, K-ras and -
Fanmesyl at i {8 Og&4!r Thetaé proteis srey lrarh?;ﬁ of T FRbindity Mh?amfim%p%ot&ms

t her eby attach| t he ren | group on protein via a thio-ether |inkage.
30 a% thati regula e cell growth and dlfferentlatlon Overproduction of normal ras

PCT/ US98/ 12549protems or mutations that inhibit tRelr B TPESE BbilitydhrPleatt® | nvention
| uncontrolled cell division. | '
The transforming activity of ras is dependent upon localization of the protein
20 to plasma membranes. This membrane binding occurs via a series of post- -
translational modifications of the cytosolic ras proteins. The first and
mandatory step in this sequence of events is the famesylation of these
proteins. The reaction is catalyzed by the enzyme famesyl protein
transferase (FPT), and farnesyl pyrophosphate (FPP) serves as the farnesyl
25 group donor in this reaction. The ras C-terminus contains a séquence motif
termed a “Cys-Aaa{-Aaaz-Xaa” box (CAAX box), wherein Cys is cysteine,
Aaa is an aliphatic amino acid, and Xaa is a serine or methionine.
Farnesylation occurs on the cysteinyl residue of the CAAX box (Cys-186),
thereby attaching the prenyl group on the protein via a thio-ether linkage.
30



In accordance wrth t he present invention, a conpound of the fornmulas I, 11

[err] Its enantioners and di astereoners, and * e
pharmaceutical |y acceptabl e sal ts, 5 prodrugs and sol vates thereof’ ?

i nhi-bit SWM®AHY34 protei n transferase which is an enzypethiRugiisge i n
ras oncogene function. In formulas I and Il and t hr oughout this

specification, unless otherw.gse ecifjei, th sgnbols re defined as
fol | ows: I, mr, s andﬁ—%ﬁg—ﬁgﬁp—g—mﬂ r2; Yis

sel ected from Imacesrdkpcs With el séht lﬁbﬁﬁtﬂfr{ la cég&sﬁﬁc’l ofﬁ'g FcfrHula Il .

CJerr], O NR[err], SO2NR err] err

NRe[err]CO, NR[err]SCIerr], W]NR[err] SCIerr]NR[err]NR[err],

S(O (NR23), S(NR24)(NR[err]), or w thout\)Ye
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n,—s —T¢—Y  Ry,R2,Ry,ReRsRe
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R—S, Tg—Z Rhﬂzyﬂaﬁmﬁsﬂs

I
its enantiomers and diastereomers, and pharmaceutically acceptable salts,
-5 prodrugs and solvates thereof inhibit S-farnesyl protein transferase which is
an enzyme involved in ras oncogene function. In formulas I and Il and
- throughout this specification, unless otherwise specified, the symbols are
defined as follows: | '
.. hm,r,sandtareQort; .
10 nis0,1o0r2;
Y is selected from the group consisting of CHF{12 S0,, 8O3, CO, CO2, O,

NR13, SO,NR14, CONR15, C(NCN), C(NCN)NR16, NR17CO NR18S0,,

CONR1ENR20, SO,NR2INR22, S(O)(NR23), S(NR24)(NR25), of without Y:
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Zis selected fromthe group consisting of CRerr], S, SO SJerr],
SJerr], €O Qjferr], O NRerr], SOerr]NRerr], CONR err],
NR err] W ®voikse ONR[err], NR[err]O NR{err] SO err] NR[ err] pcr/us9snzs4s
NR[err]SOerr], NRerr]C(NCN), NRerr]C(NCN)NR[err], NR[err] CO

O o efocte fronris oy rohhin e 2, 46, S50 e”]&bar]

o & Sohect o IS Mo NP SONH B RReRlee BN N NGB
5l P A e R 1
R[erRL], }Q[err g&%?@b err’ww) s@err NRHQ)O&I?HRR[EH], R[REarr]?

Rierr], RberiorwithbatZ] . I?[err] I?[err] I?[err] I?[err] Rlerr],
Rlerr], Rerr err R3[.e _l R err]
Rlerr], Rer 7 §eleﬁpérffqm t'PQ QFQ'-}P con3|st|ng ofptwrpgen FQQ!W e "ORFW!F?
Rlerr], Rerighg ], Rlerr], Rerr], Rerr], Rerr], Rerr], Rerr],
Rerr], R[erra}-‘ ert], Rerr] : and R[err] are sel ect ed fromthe

group consi st Isgse:héctagidhougﬂ'ne growpaezonsisting, of 8,\0,, NRi@; COe86, 8098/ COo,
Rerr] are. sbirdices « NG oRNRIE Nrdisa dzgmeﬁﬁé,sé NRF 4 39eNRE2, NAS2CO,

2 kynyl 16° ﬂéﬁﬁgﬁ%ﬁ;ﬁ%w@%ﬁ*#?@ﬁ oottt od arifbshiei erocycl o,
Subot tuted, el MO it i, s BeT . len e it g o gag ] onc
substituted #H2RyR27 F3% REY, R3Q)IRAT| R@ZMIH&&DR&?, RE6KRAY, R38, R39, R40, |:141

het er ocycl o, Fis) RS, éf, Bep ey, S, B Bk o3 e h%s%%%fﬁﬁ?sym
(e.g. CONH eﬁhh)ﬂ5935}b$§élbb'l%ﬁcholprthe groﬁﬁ"i:gﬁg‘lﬁlréé Wﬁ%&ogbf}ywlﬂ@1 tﬁl['e q

substituted y groups selected

al kly, at§| beterpeyalg, suhstivgedalicy or aryllor s«.@trén% etaseyclos  subst i t ut ed
neter 00y 1) R 858 Bl it Bl Soobmntl B B, bt 1)
Rlerr], Rl er substitited dlkyRailenyl, substituted atkeRyk alkynyl, substitutedelkyayl,can be
O <P onlio Gy SR, P LA o83l Slstog petermerBl O
CH err], CO mqnzsna =} Rﬂ[aerdm [afs sdlRcRFSThhégroup\Rirssistingsfr r], OR[err],
© g N afg P hyarogen, aﬂ<yl substltuted alkyl, alkenyl, substituted alkenyl, alkynyi,

substituted alkynyl, aralkyl, cycloalkyl, aryl, substituted aryl, heterocyclo,

substituted heterocyclo, cyano, carboxy, carbamyl (e.g. CONHb), substituted

carbamyl (where nitrogen may be substituted by groups selected from

hydrogen, alkyl, substituted alkyl, aryl or aralkyl, substituted aryl, heterocyclo,

25 substituted heterocycio), alkoxycarbonyl; any two of R1, R2, R3, R4, R5 and

RE can join to form a cycloalkyl group; any two of R1, R2, R3, R4, RS and R6

together can be oxo, except when the carbon atom bearing the substituent is

part of a double bond; |

R, S and T are selected from the group consisting of CHp, CO and
30 CH(CHg),Q wherein Q is NR57R58, ORS59, or CN; and pis 0, 1 or 2;



WD 99/ 01434

PCT/ US98/ 12549 A, B and C are carbon, oxygen, sulfur or mtrogen D™
i s carbon, oxygen, sul fur or nitrogen or wthout D. Wth the
provi sos t@@t”mm 1. Wen | and mare both 0,n i PCTUS98/H12549 5 -

2. R11 may be hydrogen except when Z is SO or when Z is 0, NR13
or S and the carbon to which it is attached is part of a doubl e bond

or when Y i s SCArB pnd@fase chrbaRoxygeroGuiftr br niogeNR ie carhon, exygen, sulfur

S(NR[ err])(NR[ er 3. R44 may be hydrogen except when U is
SO, sqerr], ‘i!'r’i‘ﬁ’?ﬁf’é?ﬁ”‘tg?“t D. NR{err]SQlerr]. 10

Detai | ed DeSCfI AWith the provisod thatnt i on Definition of Termns :

Li sted bel ow are defi ns, of ,vari d to describe this

i nventi on. 15 Theg SM??'M ?‘?%HE mﬁpfbﬁﬂﬁﬁmm as they are used
throughout this = 2 nﬂp&ﬁdj b6 dlydfdhenteiceps whiehe isl SO, b WHendZ is'Os MR i ¢
I nst ances elther

;I]'hg ter mb’ al .kyI y" re; er 9r 8and the VI e i’%rtglr‘ﬂ\fhi‘ﬁ?:ﬁgéggg&‘% %?Réﬂﬁgt g&f"&? bond
1 rlt
L O (e wihet ) sbatiorpar s et

to 4 carbon aj opp4 maybehydiﬁg%détdgptwmtuwsedsﬂ WNR46C0s08 t 0
an al kyl group substituted by, for exanpl e, one to four
substituents, such as, NR49S0s.if! uoromethyl, trifluoronet hoxy,
hydr oxy, alkoxy, cycloalkyloxy, heterocylooxy, 0Xo0, 25 al kanoyl ,-

aryl oxy, al RQnoyI oxy, am no, alkylam no, arylam no, aralkylam no,

cycl oal kyl am no, het erocycl oam no, disubstituted am nes in which the 2

am no substituents are sel ected from al kyI aryl or ar al k 1, al kanoyl am no,
aroyl am no, aral kanoyl am no, EelaH Desgrip :

aryl am no, subst am noth| ol, aI kylthlo arylthlo
ar al kyl t hi o, ﬁéﬁéﬁg?'iaﬂ@ﬁy het er ocycl ot hi o, al kylthiono,
aryl t hi ono, ar alldstedibelow,are deflmtlonaldfwlaﬂuus derms uaecy ta describe this invention.

o LSl 981 vl QU o L i b st 1 o
substitut ed car specification, unieshiothdrwiise IRnitiet am yspec:ﬁmimtam@es{ﬁﬂher cases
bé:r/ US98/ 12\5/\;?999/ 8|V|d%|ally or as partof a Iarger group.
The term “alkyl” refers to straight or branched chain unsubstituted
- hydrocarbon groups of 1 to 20 carbon atoms, preferably 1 to 7 carbon atoms.
20 The expression “lower alkyl" refers to unsubstituted alkyl groups oftto 4
carbon atoms.
The term “substituted alkyl” refers to an alkyl group substltuted by, for
- example, one to four substituents, such as, halo, trifluoromethyl,
trifluoromethoxy, hydroxy, alkoxy, cycloalkyloxy, heterocylooxy, oxo,
25 alkanoyl, aryloxy, alkanoyloxy, amino, alkylamino, arylamino, aralkylamino,
. cycloalkylamino, heterocycloamino, disubstituted amines in which the 2
amino substituents are selected from alkyl, aryl or aralkyl, alkanoylamino,
aroylamino, aralkanoylamino, substituted alkanoylamino, substituted
arylamino, substituted aralkanoylamino, thiol, alkyithio, aryithio, aralkyithio,
30 cycloalkylthio, heterocyclothio, alkylthiono, arylthiono, aralkyithiono,
alkylsulfonyl, arylsulfonyl, aralkylsulfonyl, sulfonamido (e.g. SO2NH»),

substituted sulfonamido, nitro, cyano, carboxy, carbamyl (e.g. CONHy),
substituted carbamyl (e.9. CONH alkyl, CONH aryl, CONH aralkyl or cases
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where there are two substituents on the nitrogen selected fromal kyl, aryl

or ¢ aral kyl ), al koxycarbonyl, aryl,. substituted aryl, guani dino and
het er ocycl o0s, such as, indolyl, imdazolyl, furyl, thienyl, .

t hi azol yl waomsvaradd dyl , pyri dyl, pyrimdyl and the | iReT/US¥S2126849n0t ed
above where the substituent is further 5 substituted it will be with
al kyl, al koxy, \@wl .., aral kyl or hal ogen. . The term "hal oqen" or

"hal 0" refers tWerelaere.are twg sybstituents onithe nitiegen,eelgeted from atkylnaryi ef m

"aryl” refers té?al(gﬂ,oﬁnkékgi/cfarﬁénﬁi a1, dubsHiER QMQM@W 254 hefdtdeyclos,
having 6 to 12 carbon atons in the rin ﬁprtlon_, uch as phenyl, naphthyl,
bi phenyl and disyB@s, ingdalylpimidazelyl, (S‘nygﬂ ienyhdhiagelyl pysolidyl pidylio  The

e 110 o e 0 e R R 4 AR st

group, such as z o he term aryl " reters to an aryl
group subst 9t utstbstituted Bwilk berwitrealicyl, alkoxyraryk, ardliylrorhalegen.uent s such as

al kyl ; substit b Q. tipn g | , | .yl
hyd?/oxy, al kox%ﬁgf%%oﬁxg’r hi'g refﬁfé{iegr%@i%b&%gr Eé%%ﬁe%&mm
al kanoyl oxy, arfihecterml tayylarefers toamahégycliviordicyclic aromatic hydtdearon groups
het er ocycl oami . di ' oyl ani ' I hj, 0,
cycl oal Kyl t hi o@‘%HE&%@%m‘?%a%%ﬂbﬁ‘eaﬁw%ﬂk@gh%h 585’!‘85'9(6,"%““9';

b | kyl, Hemyy andadipieenyt grdupsy leachl dfywhidth b bétituted),
g?rkygﬁ%/?on%, g sﬂlf lr},’;lm' dg, ar leg.cy aﬁjc’i lt hmuyi ng”T&SeE_ S bstitlueint may
e T ur t her 1QubThetamac araB Faseis ora a rdiky boried ifScty BirpBots A aky
?uFititFEed ?I’gro?ﬁ'lgitﬁj)ié.sj%mt Al lt;yl Ol’h 4 chai aLaijkyI. ~ The term - f
al ken ref er 0 Str - Qf anched chai rocar.bon groups o]
26550, car bon ThedeEn “Bestlited gvE Fetars fp 0 ), arium SUBSHpC Y, for example,
referably 2 t ' . i I onds. 25 The
term"substituted al keny" refers to an alkenyl group substjtuted by, for
p y @ne t6 FoLPsuIRStIRNENts BBYh B8 ;?(?, éﬂbsﬁ;?néd AT, %@,
exanpl e, one t(S'f %03\?@59%&8&%9("9&% _,mﬂélaﬁ,o’Wy&V%‘??'_, lﬁxNox_y, al kanoyl ,
al kanoy! oxyg a'ﬁef&olciélwir(]ﬂral%oﬂ.' Q%(KH{)?W%m%k%"Wrﬁﬁbﬂﬁralk%hﬁiimo,

al kyl t hi o, a | t hi'ono, al kyl su /1 suf fonam do, nitro . cyano,
carboxy, car bayploalkylaminog hetarceydleaming, lamine,ralianeylaming| tt'lo,‘,

i m dazol yl, fug [ ' : O ity | I é pyrim dyl
and the 1ike. a“&thmfﬁg@a'ekyir%mpgﬁ%ér‘f?ﬂd?@f%r‘gg{dgj éitt‘%lcqﬁﬁao?é}é%%c hed

chai n hydr ocar is8rbayyelikyt, asrbamyl, alkaxycarbmmyl aligdthionc meyithiere.c elitysylfonylp 15
car bon at ons, I : t : ' to
four triple bo%gggﬁ%}do? a%@@% m%ﬂke. The &b&nﬁ%ﬁ?%ﬁ{f@tbe‘?%\’xb&ﬁu&&hﬂ ;
PCT/ US98/ 12849 by halo, hydroxy, ity alkoxys iaryh sebistitutedranyl, substisuted alkyroral kyny!|
group substitu % % for exanpl e, a substituent, such as, halo,
hydr oxy, al kox?, 5 anoyl , al kanoyl oxy, am no, al kyl am no,

di al kyl am no, dhedeanl “alikenyi’ referoto strhight bhbranched chaimhygochiborogroups

L Sulon R b AR sl Sorsfo DG 2 5 BB ERA M oR (1

preferably 2 to 8 carbon atoms, having one to four double bonds. _ .

25 The term “substituted alkenyl” refers to an alkenyl group substituted by, for
example, one to two substituents, such as, halo, hydroxy, alkoxy, alkanoyl,
alkanoyloxy, amino, alkylamino, dialkylamino, alkanoylamino, thiol, alkyithio,
alkylthiono, alkylisulfonyl, sulfonamido, nitro, cyano, carboxy, carbamyl, -
substituted carbamyl, guanidino, indolyl, imidazolyl, furyl, thienyl, thiazolyl,

30 pyrrolidyl, pyridyl, pyrimidyl and the like.
The term “alkynyl” refers to straight or branched chain hydrocarbon groups of
2 to 20 carbon atoms, pi’eferably 2 to 15 carbon atoms, and most preferably
2 to 8 carbon atoms, having one to four triple bonds.
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thienyl, thiazolyl, pyrrolidyl, pyridyl, pyrimdyl and the |ike. The
term"cycloal kyl" refers to a optionally substituted, saturated cyclic " -
hydr ocarbon ring systens, preferably containing 1 to 3 rings and 3 to 7

carbons pawowvegayhi ch may be further fused wi th an unsat ur cerusssness 10
carbocyclic ring. Exenplary groups include cyclopropyl, cyclobutyl,

cyclopentyl, cyclohexyl, cycloheptyl  cyclooctyl . cyclodecyl,h cyclododecyl,
and adarmantyl . Fhetema subsiivaedaliemyt fﬁi{@'ﬁGG@"@fw greHresEbstijyted v for as
descri bed above g rg

substituents. %&h‘?ﬁr«;%téel?brr%mﬁgi %‘r?%lgésc’ﬁg@,s' h@?ﬁ%ﬁ%@f@%‘gﬂ "het er ocycl 0"
refer to an alkanoyploxynamino,allgaming,cdialkylaminos atkanaylemioe, thinlaalylibied.

aromatic or r s L ' [ ' 4 to 7 -
Tener ed IS8 SRV froff Lo R, i, GEABPOGbON), el

menber ed trifkycsibstitiuteg carbamyl, guznidino emdcheteeacyato, lesgidmidazolylefuryloat om i n
at | east one cajhon oM 4 42 t ai.nj | of the

het er ocycli c gr%ﬁ%%%%‘hﬁygoﬁ&i%@%w%w Eﬁ&%g@% 1, 2 or 3

het er oat ons  sel Thé ¢emf Foyoloalkyld gefersstcoareptiongiyesubstituted, saturatedicgiclivul f ur
atons, where the nitrogen.and sul fur t eroat ops .may, al ppLional ly
be oxi di zed andEY‘H'@cﬁ S sM%‘P@%ﬂ%Eﬁﬁamfoﬁﬁ%mgp"tf‘l’o:iﬁr'p? and str _

quat em zed. Thec#dons pardingwhichunaybe fafthet fusddewithanamsabeatedega®yor 25
carbon atom Exenpl ary nonocyclic heterocyclic groups_ incl.ude

pyrrol i di nl0 pqa'rubopwliec ring. Exemplanygroupsinglyde cyclopearyhygyclohitylzol i ny! |

05 g Lyl i . , i y iyl

| soxazol | nyl 1 SISherty| cveichexyl, cJHEREA, CyBiioot Siiiecy) BEKRI0IELY

i sot hi azol yl, iaodadapntyl rﬁxempémsubstizueaﬂsyucluﬂeroﬂe, or rpore alkybgroups as
di iyl pi S : . ) . : )

gigp: gé?i éi nyIOI, 8%%@3%%?%‘%'%:# %@i%gg%yﬁgég?ggﬁ%q\% %fs B‘ !andonyl ,

pyridyl, N oxo-suybstilyentspyrazinyl, pyrimdinyl, pyridazinyl,

hyd i os ' |4 e ' I
et 2O At toms b AKGARARABRIGE  rhBSARE: B B Y,
f gl onor phol {/\;\)y gg%dlliaggéubkﬁﬁned, fully saturated or unsaturated, aromatic or-
PCT/ US98/ 12549 honaromatig eyclic groun, for sxamplR, qhichh s 3 48 mamiered.
di oxanyl, i sot hinonokbyslic)¥ to 11 membéreddsieyulic, ot 10 ito d6yhemberexd trivytlic dng

ol ude’ benzot RPYEIy Iich has at [5a5F gRe Tisteroaiit o Gt fas pRE Carhan, Sle ny1
qui nol i nyl 20qui Eenthining HngxiEkch ring of tifs heteyoeyulie group ebitayning a heteroatom
oo S0t ™ i BRVAVE BB L ieeEith 3H AR ABER Ay bivgen atoms
i ndazol yl, pyr rﬂh@BMﬁthldHﬂomé,lwmrthéiﬂitvé%érﬁaﬁb s@ffuf hétekaatdme] iy iatéay |
o i azol bl be o¥idlzed and i nitrbgeh Heteroatdms méy 2so optionally b
ydr oqui nazo
.- quaternized. The heterocyclic group may be attached at any heteroatom or
25 carbon atom. _
Exemplary monocyclic heterocyclic groups include pyrrolidinyl, pyrrolyl,
~ indolyl, pyrazolyl, oxstanyl, pyrazolinyl, imidazolyl, imidazolinyl,
imidazolidinyl, oxazolyl, oxazolidinyl, isoxazolinyl, isoxazolyl, thiazolyl,
thiadiazolyl, thiazolidinyl, isothiazolyl, isothiazolidinyl, furyl, tetrahydrofuryl,
30 thienyl, oxadiazolyl, piperidinyl, piperazinyl, 2-oxopiperazinyl, 2-
oxopiperidinyl, 2-oxopyrrolidinyl, 2-oxazepinyl, azepinyl, 4-piperidonyl,
pyridyl, N-oxo-pyridyl, byrazinyl, pyrimidinyl, pyridazinyl, tetrahydropyranyi,
tetrahydrothiopyranyl, tetrahydrothiopyranyl sulfone, morpholinyl,
thiomorpholinyl, thiomorpholinyl sulfoxide, thiomorpholinyl sulfone, 1,3-
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(such as 3, 4-di hydro-4-oxo-qui nazolinyl), benzisothiazolyl, benzisoxazolyl,
10 benzodi azinyl, benzofurazanyl, benzothiopyranyl, benzotriazolyl,
benzpyrazol yl, di hydrobenzofuryl, dihydrobenzothienyl,

di hydr obwoaein4aapyr anyl , di hydr obenzot hi opyranyl sul fone, PCTUS98/12549
di hydr obenzopyranyl, indolinyl, isochronanyl isoindolinyl napht hyri di nyl ,

pht hal azi nyl , |peronyl purin p dop r|d qU|nazoI|nyI 15
t et r ahydr oqui H@?’Wﬂﬂe apdli téﬁ@hl’ﬁ"ﬂ" @fﬁi%‘?ﬂ éﬁioxﬁfm-éﬂ@hmﬁmyhand t he
i ke. Eﬁ@(ﬂi&h{?&ﬁur&ﬂ?ﬁ‘m&ﬁﬁt anli a2t QQ& thé hggre al kyl groups as

descri bed or”éne or’ hore group$ described above as al kyl
subst i t uent s. Exemplary b'cy6|l°rh¢t§m70&¢@fgﬁﬂ$ miudmbenwwazoyl, such as,

chov| des o BSOELRLRR, boneomant-aliap SUERIRIE. calithbyiAsbade |

bi cyclic, &. gietrd'mdwisoqumolmyl isaguinolin, bmmmdm!yl benzopyl!‘aayborrpounds

o b S T P oyt Bl Bt By

accept abl e) smdazoM,ep)mcdbpyridyl, furdpyridiay (sudeassfatdlz,saa]pyaﬂmyl fure{3,1-

T compounds PO Rirel2 - eagy oy, BRSO M ciicipulibBRobRd;, oo

sodi um pot asesmm asd 4-1diHydum4-uxé-h;uﬁ+dmlm b@ﬂzt:ﬁbthﬁzolys bmiis@easzpl um

d th b
? II:]I btrﬁal 3Inaﬁ %%??‘G%{‘Fg? ICZ& Sfﬁgaﬁ g?’@ﬁ&\‘P& ef’%{‘ "aFQM'ne and t he
like. 30 Sbéthy’%’a!zélyﬁ%lh?&dbbhﬁbﬂﬁﬁh d‘rwdrerseﬁ&fdtﬁ»en ) exchanging the

car boxylic aci ons, if contain a car ?x lic acid, in
Q

conpounds of #g‘wﬁm@gﬂ@h@m&wl dlhydro othiepyranyt swfone.a medi um i n whi ch
the salt precipydpdsenzdp yl'éhy?”mﬂ%ﬂﬁﬁu%ochrom mgﬁ%diﬁ&lélmﬂ %Whthyndmyl od |

evaporation. Qher sal ts can be forned as hose™ ski I n
the art. phthalazinyl, piperonyl, purinyi, pyndopyndyl quinazoliny},-

99/ 01434 45 : , . 4
R

vari ety of or Fxamplapysubstituents inpludepoe oriraere alkylrgroups asi drsalibedt hose
formed with hﬁg o BF gﬁP'&rthPe glgups deddYi Bé@%?:@v@ra%@l subtiflEpts Y dﬁ{“ c.

aci d, hydroxyet anes rrc acid, acetic acl
trifluoroacet Inchidsicdiarensmeller beletiocysios; snshas, eppuides and aziidines.

£ ol uenesul f onirfodgh] ARk SHalIHGI06 Spigen, b aRg nipgaRD "

bor at es, tartra SuccCl.na ascor _
sal i cyl a2 The “ABQEI’ fused Imuepay&wnosacydncmpnmhc,oe gevapthyl enctinng -

conmpounds of é rarw 1-11 in an equival ent anmpbunt of the acid in a
medi um i n whi ﬁ{"t ﬁ@éﬁ“’e- precipitates or in an aqueous nedi um '

foll owed by eVhpaoaipounds cfdormuiasdd! farmnsaltsvwhick are also Withindhe sebpe'of may
be formed. this invention. Pharmaceutically acceptable (i.e. non-toxic, physiologically
acceptable) salts are preferred, although other salts are also useful, e.g., in
25 isolating or purifying the compounds of this invention.
The compounds of formulas I-Il may form salts with alkali metals such as
sodium, potassium and lithium, with alkaline earth metals such as calcium
and magnesium, with organic bases such as dicyclohexylamine,

tributylamine, pyridine and amino acids such as arginine, lysine and the like.

30 Such salts can be obtained, for example, by exchanging the carboxylic acid
protons, if they contain a carboxylic acid, in compounds of formulas I-1l with
the desired ion in a medium in which the salt precipitates or in an aqueous
medium followed by evaporation. Other salts can be formed as known to
those skilled in the ant. '
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Conpounds of ‘the formulas 1-1 may al so have prodrug forns. Any

conpound that will be converted in vivo to provide the bioactive agent
(i.e., : t he conpound for fornulas 1-11) is a prodrug within the"scopé
and spirit ool odifiG3s invention. 15 For exanpl e car boxylpdfuRshsdse

whi ch are conveniently fornmed by esterifying any of the carboxylic
acid functionalities found on the disclosed ring structure(s).

Various forns ofme@dmmnndseomkmmasqvmmrm shies with.a varfety vhoRdatic ahdsuch

d d t Pr od
Bundgar d. (B s cloRani gsiss. syt salts Intiysfe,thess f’en%%gyw& Bu@rogyem chigridg,
309-396, edited h%rdl’égeWbidﬁf de,%eﬂianesulfomc é(ﬁ&quﬂ'b &hﬁﬁésulﬂ&ﬂ@hmd

b) A Text book of Desi gn and ,Devel oprent,, edited Krosgaar -

Larsen and H. BuSi (ﬂé&ﬁce@c'g’ t"ﬂ%'éqaé’ﬁt‘ﬁrﬂ?'d\ﬂﬂﬂ%ﬂ"gnb nzenesylfegic

25 by H B B d
Drug >ISeI | velrjg;j gRg\é;éathsd?ue,ﬂe"s%lfﬁﬁ 1%%(2%}'& various oc}?éas diELB.:EJ Qﬁaa?%r&‘eﬁsﬁg&%e

Journal of Phar neelates,dartrates, aﬁcaigs, succinatss, benzoatqq.mprbaéﬁ% salicylatess) N,
Kakeya, et al. I

further be underst oodéopﬁaf so‘%hv%aﬁ%sm?z%e(fa %‘ %g&é)ctmg comﬁ&un%%f fgrmulas
conpounds of f orhilimenequivaient mgvmtwftthe rac: i 3 mediunyintwhich the salt
Sinvention. - orliBRES oPin 8R'24BEbES EduRFiARbHekby BRlBbrafion e 2t

PCT/ US98/ 12540 In addition, zwitterions (“inner salts”) may be forred:f er r ed Mi eties

rerorreg: o ChitioRRE3 T inS LA malf ol vl Sl Bgp 47

More preferred aa:mnpoup@Msmﬂfbchonvehed ih vivoitd provide thierbioactivel agerit)i.end
"ABCD' is a: carbt% clic ri

e ond wi o P Somtaind fh 16mluad P B 4 pradrua within the seape ang,spinof the

- S-famesyl pr ot eiipvention.
15  For example carboxylate ester, which are conveniently formed by esterifying
' any of the carboxylic acid functionalities found on the disclosed ring
structure(s).
Various forms of prodrugs are well known in the art. For examples of such
prodrug derivatives, see:

20 a) Desian of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985) and
Methods in Enzymology, Vol.42, p. 309-396, edited by K. Widder, et al.
(Acamedic Press, 1985);

b) extbook of Drug Design and Development, edited by Krosgaard-
" Larsen and H. Bundgaard, Chapter 5, “Design and Application of Prodrugs,”
. 25 by H.Bundgaard, p. 113-191 (1991);
¢) H. Bundgaard, Advanced D elivery Reviews, 8, 1-38 (1992);
" d)- H. Bundgaard, et al., Journal of Phammaceutical Sciences, 77, 285
(1988); and
e) N Kakeya, et al., Chem Phar Bull, 32, 692 (1984).

30
It should further be understood that solvates (e.g., hydrates) of the
compounds of formulas I-il are also within the scope of the present invention.

~ Methods of solvation are generally known in the art.
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transferase. They are thus useful in the treatnent of a variety of cancers,

I ncl uding. (but not limted to) the foll ow ng; [err] car ci nona,

i ncluding that of the bl adder, breast, colon, kidney, liver, | ung,
ovary, pargeeasisast omach, cervix, thyroid and skin; includi necHoseBse 15
cell carcinonsg; henatop0|et|c tunors of |ynphoid |ineage, including
| eukem a, acute | ynphocytic | eukem a, acute |ynphoblastic | eukem a,
B-cell |ynphoma, T- cell Iynmphoma, Hodgki ns |ynmphoma, non-Hodgki ns

| ynphora, hairy cell Iyrrphorraa" ketts | rrphorra; 20

hemat opol etic tunors of nyeloid |ineag® geut e and chronic

nmyel ogenous | eummo@mpwhd@rafrthelpveyéntdnvmmna fouowm,?1 nisletiés are t unor s of
mesenchymal ori Iudlng fibrosarconma and abdonyoscar coma;
[err] ot her ?’ﬁ&ﬁf *i ncl udi ng nel anona, sem nomm, tetratocarcinoma, 25

neur obl ast ong amicgJﬂpwhds ofFormu[agrlrdnd i, Mm’pbsgof the central and
peripheral nervaus s geem I ncl ud gcytoim neur opl ast ona,

glioma, and schWR® rred are °°’['BPF‘]'ds of f Qﬁﬁ\"@s nell whersiRd iso} Pg grﬁ“d

i ncluding fibr OSABGB"Eisacarbocyéli'&W ngslgéﬁﬁra and osteosarcomn; and 30
[err] =~ other tunors, including nmelano xenoder ma pi gment osum

ker at oact ant homa, semi noma, thyroid follicular cancer and teratocarcinonma.

The conpounds of forrmulas I-11 are es hahhe U in treatment of tunors
havi ng a hl?h i nci dence of ras involv colon | ung, and
pancreatic Q:rmfrbec&mpwdamfmule@tlrlbm@inmblwmﬁ-tamasylawm one (or a

VO 99/ 01434
PCT/ Us98/ 12549 ‘ransferase. They are thus usefyl in the treatment of.a yariaty,of canpers,
devel opnent of innlmn!mgl(hutanot limited l'ojrthalfoﬂmimgst i s reduced.

compounds of {ogm 2Bakondm el 38 ol nd Riddtprl SRR o hen e

pat hways oper.at iurgl, ovary, gamceeas) starmack, cervixpthyroid arid skint ieluding squamous
at heroscl er uI monary . fibrosis, arthritis, psoriasis,
gl oner ul one ﬁil’l FF afdaRosi s ol | owi ng angi opl asty or vascul ar

: S;Jr]gery | hyp?rf sophi herrampése?ﬁlmmors oﬂnynwsltbm Ilmeags including leukerrﬁ‘é.nﬁ@u(tjtadsf
e ormulas 1 - ar.e alLs er u as, anti ou S O
Cormi as 1011 abeRRodyigdedkamia, atits BrmpHotisstc Pakerbih Bscell MPhGReodr ot od
with fanesyl traam @m&UPﬁingIr%SI Riphimd, Tidh-Hodg kmngmphuﬁiaeeHany cell

are al so ost transl attonal modi fi ed by the

| am ns and tran dUCI n
enzyme fanesyl E’ atﬁ"?&]@?‘@‘ﬁ%éym OMa; Conpounds  of forrrul as |I-11 also
act as inhizgtoss of héHbQ &éﬁé‘Yumbf@Bﬁ @ fineage, inémdchg ab@tesdnd BRFoHIY |

transferase | apnd L), Eus can fective In the
yelo enous leukemias and promyelocytnc leukemia;

. tumors of mesenchymal origin, including fibrosarcoma and
rhabdomyoscarcoma; ' -
. other tumors, including melanoma, seminoma, tetratocarcinoma,

25 ‘neuroblastoma and glioma; _
. tumors of the central and peripheral nervous system, including
astrocytoma, neuroblastoma, glioma, and schwannomas;
. tumors of mesenchymal origin, including fibrosarcoma,
rhabdomyoscaroma, and osteosarcoma; and

30 - other tumors, including melanoma, xenoderma pigmentosum,
keratoactanthoma, seminoma, thyroid follicular cancer and teratocarcinoma.
The compounds of formulas I-li are especially useful in treatment of tumors
having a high incidence of ras involvement, such as colon, lung, and
pancreatic tumors. By the administration of a composition having one (or a
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15 treatnent of diseases associated wi'th other prenyl nodifications (e.g.,
ger anyl geranyl ation) of proteins (e.g. the rap, rab, rac and rho gene - -

products and the like). For exanple, they may find use as drugs
agai nst HMyp39i01433 delta virus (HDV) infections, as sygeogdoafaény t he
recent finding that geranyl geranyl ation-of the large isoformof the -

delta antigen of HDV is a 20 requirenent for productive viral infection
[J. S. den, ecombination) ohthe c@Bpounds of thisSBivention,2ddvelopment dfcanmwrs dis aof

formula I-11 a I nhi hit apoptosis, a physiol ogical cel |
death process h‘%??#‘gg#ﬁﬁgg{ﬁo&?kpéé{evel opnent and honeost asi s.

Al terations of Cap'lnmmscoﬂiammast-llmtalw)ukfefd in M?rmﬂeﬂGMS% other f
variety 25 0] ases oun Q rmul a as nodul ators o
rooptosi o tnar {EHba 3B e sORRAL With Snalransdation PatiNas opRrating

di seases wig h through dsre.gl, In@uﬁ‘o-flbroi\m%iBS aﬂwdreé‘dléh@lslsg puln&®ary fibrosis,

(particularl y ut..not limte fol l'icular ynphonas, ”car ci nomas
with p[err] "%SOSOHBFWDH 'B%’H&ﬂﬁﬂh‘f't'ss reSteﬂQﬁ'ﬁ)fQ"OMng ABCispiasty or
prostrate and vasvwar SUtgely, AYBERRIMISsCATOANS I&F‘iﬁd%ﬁdafb%%é eﬁ?% fL ito

adenonmat ous poéﬁ& Si s) vira |nf ctions |nc ud mg
her pesvi rus, &@uia%&ilrarelalmusefumma@ ifungal agﬁmt%denow rus),

d
oyt hormar ﬁsu'sss?'m?h"e‘“ﬁ?' fimlied i h8'alad (Reriin Rt of dREces | o
psori asi s,10 nf#ﬁ‘eﬁ?ﬁtﬁt@ﬁiwmeﬂ? trsasfemamwmmsmtm tlnhml:aa (sgeltleans) |
-10- Wiaihind ﬁﬂa‘iransdugmgl that are.also gost+t slatt?r?a#xlrntaﬁilﬂad By;the .

PCT/ US98/ 12549 enerati ve drsorders
limted to A z&nzyme famesyl proteih transferase.DS- r el at ed derrent ia, Parkinson's

di to |

muscal af at opfgBeandEbFfdfmulas 11 2l s A itcF of bthef plerll TS aseRs | o

sy][ldr O{TES apl(esg.j gemwlgemanymﬁim_sfarase | ahd i mdltlwsacwldma effectiveyinghedi al

infarctio i on UL i

at her oscl 2§OS| Sééiﬁ-%g?%fi d[?%%%é% L‘I%?g%{?{@g] |tl¥ Pﬂtﬁjé’éﬂ"!('m%‘? r}%@s@

et 21 001 cal geranylgerarylation) of peoisiak (6. the apadbi mahnd e gens prodan

(i ncl udi ng but q‘gqﬁ(%?'t E%"P?Sameeg%@f BBaiysf' USe,A% FFY9Y 2 a'"StaHert't's

ﬁsgn ri ndsen51 tdelta vngﬁ; (HDV)intaotions; as sugyested billthém@t firdl ih'a}g tSrC]| erosis,
0 i s

i Invgﬁ%/l ohsgfzeﬁi@ggﬁfﬁﬁoﬂ o 3hsi 'ﬁ?l'%?f"W‘tq{ t%éﬁﬁa antigen ¢ Q é®Acer and

cyt ot oxi c2@gemequirément for produtive asral infédtion! [U. SNGIdH, @b, Science, 258,
ant i net abol |t §3t1 @?%ﬁ t hat affect m crotubul es, DNA i nterca afers and 15
h t

bi nders, agent erfere-with angi ogenesis, DNA al kyl ati ng agents,
hor onal  agentCompowids Bf tonmaRe -l Pirdeics. or'ihkBR WopRisisien pREsISIgREA
cell death process critical for normal development and homeostasis.
Alterations of apoptotic pathways contribute to the pathogenesis of a variety
25 of human diseases. Compounds of formula I-ll, as modulators of apoptosis,
will be useful in the treatment of a variety of human diseases with
aberrations in apoptosis including cancer (particularly,' but not limited to
follicular lymphomas, carcinomas with p53 mutations, hormone dependent
tumors of the breast, prostrate and ovary, and precancerous lesions such as
30 familial adenomatous polyposis), viral infections (including but not limited to
herpesvirus, poxvirus, Epstein-Barr virus, Sindbis virus and adenovirus),
autoimmune diseases (including but not limited to systemic lupus
erythematosus, immune mediated glomerulonephritis, rheumatoid arthritis,
psoriasis, inflammatory bowel diseases and autoimmune diabetes mellitus),
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i nhibitors, mtochondrial respiratory inhibitors, agents that affect Colgi
apparaug, telonerase inhibitors, prenyl transferase inhibitors, cell
menbrane i nteractive agents, and treatnents, including radiation. If 20

f or mul at @b o9p1334 | Xxed dose, such conbi nati on products enpl pgriises/12549
conpounds of this invention within the dosage range descri bed bel ow and
the ot her pharnaceutically active agent wthin its approved dosage range.
Conpounds of f neunddegehetdtiveaisdrders fidcludingebut pdtl fimited to Aizhaeimerlsi cancer
or cytotoxic age

2 Y0, b AN o Plpyiod s, MR AL

perfornmed as dsderosis;detinitiy pigraentosal spinal muscular afrophy2md:-Cenaeliar

Research, 34, 121-137 1 . Th onpoynds o anpl es 1- .
Cohi bl s od § ancaggensratians A0S, e RR A Fbomes, aelpSE AeTa, ischamip
100uM 3058 Thm;mymuaiétewhybhaﬁdiammnm mkh%ﬁd)fdpék‘f&tsﬁﬁ inju:tn a.
phar maceuti cal . vehicle, or diluent, for oral

en
subcut aneous agfyhBiaqathgrescleresis, toxin-i Q’éﬁlFP | '"aﬂﬁ%‘g E}Yﬂ disersesbe

formul ated in Remhfsiogieal disBases gﬁéluamghbut not lmteditwéhﬂohwaﬁem@aﬁu es,
di | uents and addltlves appropriate to desi red

admi ni str at i on@Plestic ppemia)e degaperative diseases ofdhe m'ssc‘é\l@kn?ﬂal gystem

-11- Qi GQM%t not hmxted to osteoporoms and arthntls) aspmn -sensitive
PCT/ US98/ 12549 tabl ets, capsul es anu ers and the
li ke. The1&mpmfzssnus1tts cyahef amﬁlwrgulslp&jswﬁrodw%@.diw ¢l§ﬁ§%es;famncan 05

to 200 ny/ kg/d preferably |l ess than 100 ng/ kg/day, in a single
dose or in 2 to 2 di vi ded . doses. 5 . Lo .
Process of Prephe sompounds of thisripvantion are alse mseful in gembination with knowe by

the fol | ow ng SG0ERSer and cytotdxit dGerits, i.e. Topoisomerase | and Il inhibitors,
antimetabolites, agents that affect microtubules, DNA intercalaters and
15 binders, agents that interfere with angiogenesis, DNA alkylating agents,
_hormonal agents, protein kinase inhibitors, ribonucleotide reductase
-inhibitors, mitochondrial respiratory inhibitors, agents that affect Golgi
apparaus, telomerase inhibitors, preny! transferase inhibitors, cell
membrane interactive agents, and treatments, including radiation. If
20 formulated as a fixed dose, such combination products employ the
compounds of this invention within the dosage range described below and
the other pharmaceutically active agent within its approved dosage range.
Compounds of formulas I-Il can be used sequentially with known anticancer
or cytotoxic agents and treatment, including radiation when a combination
25 {formulation is inappropriate.
Farnesyl transferase assays were performed as described in V. Manne et al.,

r e e esearch, 34, 121-137, (1995). The compounds of
Examples 1-13 inhibited famesyl transferase with IC 50 values between 1nM
and 100uM.

30 The compounds of this invention can be formulated with a pharmaceutical
vehicle or diluent for oral, intravenous or subcutaneous administration. The
pharmaceutical composition can be formulated in a classical manner using
solid or liquid vehicles, diluents and additives appropriate to the desired
mode of administration. Orally, the compounds can be administered in the

-11 -



[err] 10 Step 1 In Schenme 1, a corrpound' 1 is suitably

protected by, for exanple, a tertbutyl oxycarbonyl group or a o

al kyl sul fonyl .- The reaction is carried out in *

-12 - WO 9943399/ 01434 PCT/US98/12549

PCT/ US98/ 12549 an inert organic solvent e.g. THF at from-78[err]C
to about roomtenperature in the presence of a base e.g. sodium

hexanet hyl.di si fsren 8ftablets, capsiiles g?anules, powderscamp thenlike? The corhpoandsi a

hydr ogenation in t se cat a at i.n xi de. The
r)éact ?on i s caff® @B"‘B‘E‘F ﬁgt"'l‘lé‘ éﬂségérféggéfotfét?"éffg&%oﬁ% 20 & @T ‘?' et hanol
at about room FEYBRABYY e than 100 m"g'H@/GQymﬂlar@ianeVWeed)ﬁnlﬂw 4]dwldec&

~hal ogen, e.g. bromne, may be prepared fromthe conmpound 3 wherein
Rlerr] = H by A88§e$ion with a hal ogenating agent, e.g.
tetrabutyl agmoniumtribrom de, in an inert solvent such as chloroform at

10 about room tenperature. "~ Step 3 ' Thereafter the various
products can undergo reductive al Rloeess of Preparation

Compounds of formula | or Il are prepared by the following schemes.

Scheme 1

N R CHa)n
/(CHz),.CHO /( "
L E

“I\: " | | \C(j,n-n, L

(g /(Cl'lz)nn' <N /(CHz)n+1
~Ry .
(q /(Cl'lz)nﬂ
.10 .
Step 1

In Scheme 1, a compound 1 is suitably protected by, for example, a
tertbutyloxycarbonyl group or a alkylsulfonyl. The reaction is carried out in

-12-



presence of an acid e.g. acetic acid, a reducing agent e.g. NaBH(QAc)3 in
an inert organic solvent e.g. dichloroethane at about roomtenperature to
15 60[err}C Reductive alkylation nay al so be perforned using hydrogen and

a . Wobebigsk such as Pd on carbon in a solvent such aspet/osssahsdon t he
presence of an acid such as acetic acid at about room tenperature.
Step 4 In step 4 of Schene 1, the am ne protecting group is renoved

(e.g., Boc by andnedrorganic solusmt £sg. THAF iat from of&f&htocabautveom temperature in
met hyl ene chl oghdptesence ofaﬁ&ﬁ%ggq. sqdiu ﬂé(}(a?ﬁ&ﬂyréiéﬁﬁz heme 1, the

resulting conpound I's reacte andar condifions with a
variety of acti@tepa@yl ating or sul fonyl ating agents (such as aci ds

Ul fonyl onl or (HEOPRUN 208 rPRvaH HabrBbeian B BR R of o Sy
where Rl err§ =ety. platirumaikidee! Yhetrbactiomisocarted ous i thecpredencel of aataiestiold

reductive am natioqr# co&diti!oni w t h al dehydes as described in Step 3 of
Schene 1 to fofrft QaB rﬁ} §O%UR F@m * H The resulting conpound is

reacted under Fhersbmpowsd@iwherein R4tis sthalefen] §.90brarainey maché prépigredr 30
sul fonyl ati ng agents as desci bed above to formthe clai med conpound 7.
-13 - wisooy ther gompound 3 wherein R1 = H by reaction with a halogenating agent,

PCT/ US98/ 12549 ¢ g, tetrabutyfdMifionfum tribromide, in an inert solvent such as chioroform at

10 about room temperature.
Step 3 |
Thereatfter the various products can imdergo reductive alkylation in the
presence of an acid e.g. acetic acid, a reducing agent e.g. NaBH(OAc)3 in
an inert organic solvent e.g. dichloroethane at about room temperature to

15 60°C. Reductive alkylation may aiso be performed using hydrogen and a
catalyst such as Pd on carbon in a solvent such as ethanol in the presence
of an acid such as acetic acid at about room teniperature.

Step 4 o ,
In step 4 of Scheme 1, the amine protecting group is removed (e.g., Boc by

20 an acid such as TFA in an organic solvent such as methylene chloride).

5 _ , .
In step 5 of Scheme 1, the resulting compound is reacted under standard
conditions with a variety of active acylating or sulfonylating agents (such as
acids under carbodiimide conditions or acid chlorides to form amides;

25 sulfonyl chiorides to form éulfonamides) to form the claimed compound 7
where R, = H. Alternatively, the compound 5 is reacted under standard
reductive amination conditions with aldehydes as described in Step 3 of
Scheme 1 to form the compound 6 where R, = H. The resulting compound is
reacted under standard conditions with a variety of active acylating or

30 suifonylating agents as descibed above to form the claimed compound 7.

-13-



[err] A compound 1 of schene 2 could be obtained by the
procedure described 5 for the compound 3 of scheme 1. The am ne b
protecting group is renoved (e.g., Boc by an acid such as TFA i'n an’
or gani ¢ soveewoigych as net hyl ene chl oride). The resulparrossspasgund 2
I s reacted under standard conditions with a variety of active
acylating or sulfonylating agents as described in step 5 of schene 1
to forma conpofghemei 2 conpound 2 is treated with optically 10 active
acyl group such as nmangglic acid,  the resultanh di astereorrers coul d

be separated by standar t d ﬂei’epurl ficatio ale.ﬁll l'ica gel

chr omat ogr aphy. Renoval cylfati ng group unde\ rd conditions

such as treatment wth acid courdaffo hiral conpound 2. If
P.G in conmpound 1 is Z-R erH, then conmpound 4 couIH be obt ai ned di rectly
15. fromconpound 1. Thereafter, it .could be reacteg under standard

reductive am ndtion conditions as described in step 3 of schene 1.
The im dazole of a compound 4 is optionally protected and the
resul ting conpound can be Aseacted with R4-L in an |Qe'?zt sol vent such
as DMF, THF or net hg{ ene 7 R M -14 -

WD 99/ 01434 \\ H PCT/ US98/ 12549
chloride in the presdn of Ja base suel-ms sodiu e at f+~ewmBperr]|C
to " 100[err] C, r is a IRgaving group s chl ori de,. brom de,
mesyl at e, tosylate or trifla Q/amiz)Rﬂ-la s a 8ubs ted al kyl group,
a substituted aryl group 3 or {a-fpubsti tuted h %’% t group.

Al ternatively, protected conpound n 5 bet eJt ed wi4h an al cohol
under "M tsunobu" conditions e.g. in the presence N of

tri phenyl phosphi ne and di et hyl di car boxyl ate. Thereafter, the product
is deprotected e.g. Rin the prepence of trifluoroacetic acid to obtain the

I\\ N-R, ' Z= co, so2
25
{,' CHalnat

J

A compound 1 of scheme 2 could be obtained by the procedure described
5 forthe corhpouhd 3 of scheme 1. The amine protecting group is removed

(e.g., Boc by an acid such as TFA in an organic solvent such as methylene
chloride). The resulting compound 2 is reacted under standard conditions
with a variety of active acylating or sulfonylating agents as described in step
5 of scheme 1 to form a compound 3. If compound 2 is treated with optically

10 active acyl group such as mandelic acid, the resultant diastereomers could
_be separated by standard methods of purification such as silica gel
chromatography. Removal of acylating group under standard conditions
such as treatment with sulfuric acid could afford homochiral compound 2. If
P.G. in compound 1 is Z-R2, th_e_n compound 4 could be obtained directly

15 from compound 1. Thereafter, it could be reacted under standard reductive
amination conditions aé_a_égéribed in step 3 of scheme 1. The imidazole of a
compound 4 is 6ptionally protected and the resulting compound can be
reacted with R4-L in an inert solvent such as DMF, THF or methylene

-14 -



cl ai mred conpound 5. Schene 3 - [err] The
conpotind 4 of Schene 3 wherein R err] is CN can be prepared fromthe
compoundl 3 of schene 2 wherein R err] = hal ogen by displacenent with CuCN
in an i nerwo90 4t such as NVWP at el evated tenperature or WEHUSIIZSS err ]
in 15 the presence of a catalyst |ike tetrakistriphenyl phosphine

step 3 of | chiondnit e Rreaelcs SER Base scna pedluntaGirde SRR C 16
bt ai n t he ol ai e e A A icn g o des meSHEp 1 L0
PCT/ US98/ 12549 tosylate or triflate and R4 is a substituted al{<y| group, a substituted aryl group
) or a substituted heterocylic group. Altematively, protected compound 4 can
5 be treated with an alcohol under “Mitsunobu” conditions e.g. in the presence
of triphenylphosphine and diethylazodicarboxylate. Thereafter, the product
is deprotected e.g. in the presence of trifluoroacetic acid to obtain the

claimed compound 5.

Scheme 3
SRz " _Rg
Ry zﬂ _ Ry ?’
\\ o \\ N—Rs
N . F N
1 /Hz 2
Ry %_
N e
—_— I |
Z N co, SO
Rs. \(CHz) e
<\N :’I/ . n+l
10 - N= 3

The compound 1 of Scheme 3 wherein R4 is CN can be prepared from the
compound 3 of scheme 2 wherein R1 = halogen by displacement with CuCN
_in an inert solvent such as NMP at elevated temperature or with Zn{CN), in

15 the presence of a catalyst like tetrakistriphenylphosphine Palladium. A
compound 1 of scheme 3 can be alkylated as described in step 3 of
Scheme 2. Thereafter it is reacted under standard reductive amination
conditions as described in step 3 of scheme 1 to obtain the claimed
compound. S
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[erre] 10 The first step is acconplished by

combi ning a sulfony chloride with the hydr ochl odri de salt of an antno
acid ester in an organic solvent in the presence of a base such*as &
tertiary aghdooslysd 0OM tenperature to give conpoungc4rushs/ezzawpound
3 where R1 1S ar;ﬁ’ can be prepared froma conpound 3 where Rl is
brono, iodo or trifluoromethanesul fonyl, by 15 coupling of an aryl or
heteroaryl netal 9gHefifd igati ve such as phenyl boronic acid using a
catal yst such as palladi um acet a%guor ot '
- 16 - VO 9q%.R1434 o 2 ene ~
PCT/ US98/ 12549 o \}\L( ~ R ¥ Y

. 1 2.

R1 Ry

L1}
_g=0 - %
°o NS " Ho N-§s0 N3 N-$§-0
Rz Rz
6
7 8
R‘ . . . : R1\
o . ' »
- “zN% -0 . H -s20
Rz L / Rz
9 _ ’ 10
R,

Step 1
5 The first step is accomplished by combining a sulfonyl chioride with the

hydrochloride salt of an amino acid ester in an organic soivent in the
presence of a base such as a tertiary amine at room temperaturé to give
compound 2,
Step 2

10 The compound 2 is reacted with a compound 3 such as benzyl alcohol
‘under standard Mitsunobu conditions (triphenylphosphine,
diisopropylazodicarboxylate, THF as solvent) at room temperature to give
compound 4. A compoun_d'S where R, is aryl can be prepared from a
compound 3 where R, is bromo, iodo or trifluoromethanesulfonyl, by

15 coupling of an aryl or heteroaryl metaloid derivative such as phenylboronic
acid using a catalyst such as palladium acetate or

-16 -



tetr aki s(trl phenyl phosphi ne) pall adiumin a mxed sol vent such as
Water/acé“t one in the presence of a base such as sodi um carbonate at from

roomtenperature to 90[err] C Step 3 5 Thereafter, the product is
saponi f i eW@#BI39asi ¢ conditions such as lithium hy ECTASI8/12549 4
sol vent such as water/ THF to give a conpound 5. Step 4

w th thionyl crEUANRPheRybBeRaeS befiadft s fikka SOMDE Shchie o e i
the 10 presenwatenfacstorns ial theipresenmentcf @ bapgisudhras sddnmﬁ[mrbpﬂateTatefrom
resulting acid cyclized to give the conpound 6 via a

Friedel -Crafts W&tempera?urgf}&éﬂ? t| on nethod in the presence of a Lew s
acid such as al gtep8n trichloride in an organl c sol vent such as

?EBEXLS”EOC%LZ”@%’eeraaBﬁa the ot ds asRonfyder Basic, SR BAL B8 IR o

sodi um bOthydrh)fH?oﬂHe lﬁ%d!@éﬁ%@htﬁs?whferﬂl‘HF to giveld @bhﬁao&ﬁd\@nt such as
et hanol . 6 Thereafter, the conmpound 7 is converted to

t he conpound 8 §§9R r%at mant 20 with an azide conpound such as
di phenyl phosphoyydazhdf the cb o%assﬂ&% verted toqﬁe%ctbﬁaﬂoﬁas*byatsea{?ﬁlémn an

organlc sol vent suc as t ol ue e at 0 err
Thereafter, thewithithiooylchdonide iban m&vcts@hmé sgsh@@unetfylw c:hl@ademmthe

41 Do "SR TS oY baRyld ol of ANUTEL ! the ReBNGT AR 25,

can under go r edehioiiderisatyofized ta givertheeompound 6psia adtriadebCrafts dypal such as

and an ai dehy IR T RBEe0F of B 1awis acid SU8F Bb AR Lol

such as di chl ortrichbohidedn @in organic solpemtasucheas methylene]chidride. give the
conpound 10. St 5 -17 - WO
99/ 01434 ep ' PCT/ US98/ 12549

Schenme 5 15 . Thereafter, the compound 6is reduced to the compound 7 by treatment with
a reducing agent such as sodium borohydride at room temperature in a
protic solvent such as _ethanol'. '

Step 6 -
Thereatter, the compound 7 is converted to the compound 8 by treatment
20 with an azide compound such as diphenylphosphorylazide in the presence
of a base such as DBU in an organic solvent such as toluene at 0°C. B
Step 7 : '
Thereatfter, the compound 8 is converted to the compound 9 by treatment
- with a reducing agent such as lithium aluminium hydride in an organic
25 solvent such as THF.
.Step 8
Thereafter, the various products can undergo reductive alkylation in the
presence of an acid such as acetic acid, a reducing agent such as sodium
triacetoxyborohydride and an aldehyde such as formylimidazole in an inert
30 organic solvent such as dichloromethane at room temperature to 50°C to
give the compound 10.

-17 -



[err] '~ Beta-amino-ester 1, obtained fromalfa-anmno esters by methods -

known in 5 the art, could be reduced to alcohol (X = OH) by a reducing
agent such as | it hi um borohydride. The al cohol group could be t*hen *
converted wo99/01434 hal ogen such as brom ne by net hods knovwcivisdghioséd t
such as carbon tetrabrom de in the presence of triphenyl phosphine.
The protecting group P.G could then be renoved if desired e.g. Boc
group coul d be w 10 treatnment with HO in dioxane. The free anmne
coul d be converted to w Sulfonamde (Z = Sderr]) Ry treatnent with
various sul fonyl Giliesd "~§, h as benzene L ochl ori de.
Thereafter, conpound 3 cdul d be converted to a hoSphonitm yTTde by
treatment with triaryl jor ®Brial kyl phosphi nes such &s "Ry A

tri phenyl phosphi ne. Thereafter, ylide 4 could be treated withi¥ariously 15

substituted inidazol e al dehydes such as 1-trityl-4-fornyiini¢az (GHa)G HiR
presence of a stropg basa such -as |ithium he%b®et hyndi sil azan 0 obtain
conmpound 5 cont ai nf PEor trans—double b . Meaf t'er —corpound 5

coul d be al kyl ated at tragen by treatment with y rippsly substituted 2-
br onot ol uenes cont ai ﬁ'i’ngsa | eaving group on the Rtet hyl group, such as 4-

-18 - 72
Y Ry
Rs X
A
<\:\] = N‘z
n R

Z = CO, 302, SOzNRsRs etc.

- Beta-amino ester 1, obtained from aifa-amino esters by methods known in
5 the art, could be reduced to alcohol (X = OH) by a reducing agent such as
lithium borohydride. The alcohol group could be then converted to a
halogen such as bromine by methods known in the art such as carbon
tetrabromide in the presence of triphenyl phosphine. The protecting group
P.G. could then be removed if desired e.g. Boc grbup could be removed by
10 treatment with HCl in dioxane. The free amine could be converted to
sulfonamide (Z = SO,) by treatment with various sulfonyl chlorides such as
- benzenesulfonyl chloride. Thereafter, compoimd 3 could be converted to a
- phosphonium ylide by treatment with triaryl or trialkylphosphines such as
triphenylphosphine. Thereafter, ylide 4 could be treated with variously
15  substituted imidazole a]dehydes such as 1-trityl-4-formylimidazole in the
presence of a strong base such as lithium hexamethyidisilazane to obtain
compound 5 containing cis or trans double bond. Thereafter, compound 5
could be alkylated at nitrogen by treatment with variously substituted 2-
bromotoluenes containing a leaving group on the methyl group, such as 4-

-18 -



WO 99/ 01434 : :
- PCT/" U898/ 12549 Br ono- 3- (bromomet hyl ) benzonitrile in the presence of

a base such “as pot assi um hexanet hyl di sil azane to affor s of
' type:6. TITEQEYPI43 a conpound 6 coul d be cyclized inF &ﬁ’é’ é@b’g@ﬁ
- of a catal yst such as pal | adi um acetate in the presence of a base

- such as triet hyﬁ?ﬁh{&hesxﬂrﬁﬂéﬁbfh(yl)bépzﬁﬁmeqﬂ%g 2 %erﬂ:eoéfoé g&%%cﬂré&'p R3

such as tripheny renove y treatment
with an acid supbtmxumuﬁemmethy:ldtsxlazmm afford compoginds et typey6.gThepeatter,

eactive funct) erehrtiegind Bdfl BRUBHAS THR8ENG: of 2 s 45 A e o,
guani di no, i m dpallagium acetaky in thedpreisente lof a base such as lnhethylamme to obtaln
protecting gou s_used f r anémgm Nno aci d SI dbjes de upon t he ot

groups to. be pr GPERCHARd, d'faﬁ’ ‘nga&!ﬁ%vp ﬁsttHB 3’?3{"‘ IS8R0 i

| protecting groupsuldisé veimoeed byl tredtridnt With dreazid sudh asitrifluoroskdticcadidke f or
| hydroxyl; cyclohexyl, benzyl, nethyl, ethyl, t-butyl and the like for

. carboxyl; 15 benzyl 4- nethylbenzyl 4- nethoxybenzyl acetyl,
~ acetan donet hyl Protecting gréuﬁQQB)dsﬁﬂtHéféln( inalyH8 Usédih ﬂféeaﬁcb\}@pfdbbsﬁﬁ WapY. O

t - but oxycar bonyl (,Boc benzyl oxyI car bonyl

. N[ (9H FI uor en- minge having) kesctive functionali tggs, suc as( thPPiﬁlv &aroQyhtamino,

. p-tol |

{erimotny sid yr FRerace: guebidne! RSSO indihl and he the. The pertuer

- di ni trophenyl, pmtgwmgmpg/usecrtﬁr aeremlnqr acid) regisivesidepenceupan the other

- imdazolyl; . Prouﬂé){d% P d&@é}ed@?&a{égéréa‘hy'l&ﬁw iRathB¥drt. CR%BRpRIG ( TROC)

. and the like fo %
 bi 5(1- adanant yI protecting gyoyps:ineiudecatatyle benzoyl, benzylgbiutytiand the like for

P
25 with one. or RRGERYL ECIERYE Renzy, HiEthyI-Gty oY erf BN ol LERIER
. mixture. 15  bEnzylgAempthyiberizyfyrésmethoxybenzyl, meetyldacatamididraethyfyr ot egtl ng
ts, M
Synthasi o spr MRy RelSY Rurai e SRR Hishemptd) 5k kIRA Bt (58,
~ P.GM Wits, "PbehgylbkyleafBonyb$Cbz), N-[(9H- Fmogmvseylﬁeﬂné)qe)cal‘bpnﬁ&c(smbc),

| Edition, John W Wi ng exanpl es and
I prepar at i ons degbﬂ%@yl?ﬁgf)ngﬁﬁ&engﬁﬂmm)aﬁ'gg),%nﬂuoroag?w {ing and using the
- preferred enbod(tﬁm&thyleﬂ ILWoxybaehtbmyl Oc) anc the like foridrhimot 24~ ve rat her

e

Than 1imtige. R PIY, Toa ROk TN PRdike for imRlsAshy

ul.
. enbodi ment i d tf%ﬂ’ enyl
. defined by the fdriylECBERESE; 2, ilettﬁbﬁloroethyl carbématd (ITAOGE) and the like for

PCT/ US98/ 12_549 indolyl; and tosyl, nitro, bis(1-adamantyloxycarbonyl) and the like for

guanidino. '

Protective groups may be removed, if desired, by, for example, treatment

25 - with one or more deprotecting agents in an inert solvent or solvent mixture.
For examples of protecting groups and suitable deprotecting agents, see M.
Bodansky and A. Bodansky, “The Practice of Peptide Synthesis”, Springer-
Verlag, Inc. (1984); and T. W. Greene and P.G.M. Wuts, “Protective Groups in
Organic Synthesis”, Second Edition, John Wiley & Sons, New York, 1991.

30 The following examples and preparations describe the manner and process
of making and using the preferred embodiments of the invention and are
illustrative rather than limiting. It should be understood that there may be
other embodiments which fall within the spirit and scope of the invention as
defined by the claims appended hereto.
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Exanple 1. . . 2 HCl

sal t N-['6-Brom) 1.2.3. 4-tetrahydro-1-(1H i m dazol - 4-yl net hyl ) -G3-

5 qui nol i nyl]-1.-napht hal enesul fonam de. di hydrochl ori de * The
title comyowmiasas pr epar ed as follows. - A 3-Qui nol pey ks C
acid. 1.1-dinethylethyl ester To a solution of 3-am noquinoline (1.44
g, 10 mml) in tetrahydrofuran (30 nL) under argon was added sodi um
hexanet hyl di silazide (1 Min 10 tetrahydrofuran, 21 nL, 21 mmol). To the
resulting dark brown m xture was Bo¢ anhydride (2.4 g, 11
mmol ). After 1 hour, water (10 nl) and%ﬁ%ﬁﬁm] (15 nL) were added to

- the mixture. The aqueous | ayer wasBsepar at ed, and extracted with
ethyl acetate (25 nL). The conbin organi c | ayer was washed with
brine (15 nmL), dried (MgS™4), an ncentrated to afford 15 practically
pure conpound A (2.5 g, 100% . H) + = 245. B)
(1.2.3.4-Tetrahydro- 3- qU|noI|nyI)c rbgmc acid. 1.1-

di met hyl et hyl ester To a s¢qTu 'on“ULoconpound A(1.0g, 41 mol) in
met hanol (25 nL) were add acetigriaci d (3 nL) and platinum oxi de
(100 ng). The m xture was 20 sUbjMtted w dnogenat i on under 45 psi of
pressure. After 18 hours, the N=J m Xt g8 filtered and the filtrate
‘was concentrated in vacuo. The residue

(30 nL) and washgdregv . s §0 m.) .
The organic | aye
Purificatidn by fl &g f

.et hyl acetate meq%a%p_g Sg %%dprggfggfoqlo%w mg, 6% aa 2 -pal e

yel | ow sol i d.

(6- Brono- 1. 2. 3A¥- t e8+Quiolin@icurbashicn\dgidar bardimethylethyl ester

1. 1-di net hyl et 2
VO 99} gﬁ 43Z € ?X a soslu{a ion of 3-aminoquinoline (1.44 g, 10 mmol) in tetrahydrofuran

PCT/ US98/ 12549(30 mL) under argon was added sodium hexamethyldisilazide (1M in

10 . tetrahydrofuran, 21 mL, 21 mmol). To the resulting dark brown mixture was
-added Boc anhydride (2.4 g, 11 mmol). After 1 hour, water (10 mL) and 1N
‘HCI (15 mL) were added to the mixture. The aqueous layer was separated,
and extracted with ethyi acetate (25 mL). The combined organic layer was
washed with brine (15 mL), dried (MgSQ,), and concentrated to afford

15  practically pure compound A (2.5 g, 100%). MS; (M+H)* = 245,
B) 2,3.4-Tetrahydro-3-quinolinyl)carbamic acid, 1.1-

dimethylethyl ester

To a solution of compound A (1.0 g, 4.1 mmol) in methanol (25 mL) were
added acetic acid (3 mL) and platinum oxide (100 mg). The mixture was

20 subjected to hydrogenation under 45 psi of pressure. After 18 hours, the
‘mixture was filtered and the filtrate was concentrated in vacuo. The residue
was dissolved in chloroform (30 mL) and washed with saturated aqueous |
NaHCO, solution (30 mL). The organic layer was dried (MgSO,), and
concentrated. Purification by flash silica gel column chromatography eluting

25  with 30% ethyl acetate in hexanes afforded compound B (460 mg, 46%) as a
pale yellow solid. MS; (M-H)" = 247.
C) -Bromo-1.2,3.4-tetrahydro-3-quinolinyl)carbamic acid

1-dimethylethyl este
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To a solution of conmpound B (90 ng, 0.37 mml) in tetrahydrofuran (2 nlL)

. was added dropwi se a solution of pyridiniumtribromde (128 ng, 0.41 mol)
in tetrahydrofuran (2 m). After 15 minutes, water and et heraé 3;1)

wer e addedWOr¥®1yani c | ayer was separated and washed with ?’é{s’ﬁ%

m.). The conbi ned aqueous | ayer was extracted with ethyl acetate (10 m_)

Pur 11 cati on by 8 PGP OFc8Routd B0 B bis mon PRI Pomt

et hyl acewas added drapwise aéblatide of pyridinium tibiabtided12830f, 0.4 1ammol)
lid. M5 Al t.
' sg I3 4-tet rahydr'B té%wi‘#—@ ‘H%BZ% gﬂ%‘)zl @é%fﬁbf ut%s, W%Per al??d e{h%r%?lw.)each)
qui nol i nyl ] car bawere addet. Thé-otganit leyerives separated and washedawith wsten(1of

4T or myl i m B0l BEL 9%hﬁ§°mpﬂ%wa"g‘lé§£ Ver e tacted pith sthy Soegtly GRES
sieves. After LSTHB Biidic dyefd Wers CoRAGIIRKOINGEONS drtf 8omintiated5

nmol ) was added and the mi Xture was sti rred vi gorous11 After hours, the
mxture was fil t%urefsfamﬁnaygﬁlr%gelféashaedummechrpmatag@pnxselw'&m 30%:tethyl

agueous mﬁn%@xuhéeaﬁeﬂ&d\borﬁaomam g' 95 %rsna %ﬁd nMs Af ter
1 hour, the organi ¢ | ayer was separate ri :

concentrated. THM+H)"= 327é§"(ﬂ?étems purlfled by sili ca gel flash coI um
chromatograg %ngt' $- Ui’nozf’zﬁ’ % AR -1'- A a1 Y e SR

conpound D VIFH 409, Br
pattern. i .,um grbamic. @aidhyvHiedi eleth [e

To & Sol ut é"nyl)?ﬁ% it o ?%Bm#?j’ o288 LB Bl pERE P

25 added trifl untpwees iadded |4dfo(mylfmrdayoleé¢96em921hnmod;) acanc acid (% migs

e LSt AREAR ogiae. AR miRet Seflahc ek b Bhh (P .
dried and coscenhnwl)edascaddbdmnd theeniese veas stircatiivigot@slytgAftell Behoasiethas
| ayer was concentr ted LN

ot hanol (2% 10vhyrS weg i@ dnBan eoitc iR MR 3ie b i wit' cbusls

pr Iev Id o?g lo% obt a\l/\?ﬂmﬁma)dugnomo'lm Nldeormx; ane °m‘("§"2§_‘“5""3* teAlfuanEn dvidho,{tﬁeil
SOl | I C S | SSOl ve I n an r eatge W
"0 n'otner ™l 2aanic leverwas Sebaaed Anas eSOV, S pifcarifatatia T

pzd

-21 - WO r&gfd%‘lﬁés purified by slhca gel flash column chromatography elutlng with
PCT/ US98/ 12549 malnlng solution was filter (B efll te was
concent r at e@%t o %ﬁ%mthanol in cBlofRform te affe cﬁﬁ‘,p"y@éa Q%Ahol HFfder .

solid. MS; (M+H)* = 407, 409, 1 Br pattem.
E)

quinolinamine trihydrochioride

To a solution of compound D (200 mg, 0.49 mmol) in chloroform (3 mL) was

'~ 25 ' added trifluoroacetic acid (1.5 mL). After 2 hours, the mixture was '
concentrated in vacuo. The residue was dissolved in chloroform (20 mL)
and washed with 0.5 N NaOH (10 mL). The organic layer was separated,
dried and concentrated to obtain the desired product (36 mg). The aqueous
layer was concentrated in vacuo and the residue was triturated with

30 methanol (2 X 10 mL). The methanol extracts were combined with

previously obtained product and the mixture was concentrated to afford a
solid (600 mg) which was dissolved in methanol (5 mL) and treated with 1N
HCI in ether (20 mL). Ether was removed on rotary evaporator and the
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M5, (MrH)[err] = 307[err], 309[err}, 1 Br pattern F)
N-[6-Bromp-1.2.3.4-tetrahydro-1-(1 Him dazol-4-yl methyl)- 5 - 1
3-quinolinyl]-1-naphthal enesul fonam de. di hydrochl oride Toa * -
suspensi owa@deapound E (50 ng, 0.12 nmol) in dichl oromet hpegnisdsnzsse i)
wer e added diisopropylethyl amne (0.5 nL) and 1-naphthal enesul f onyl
chloride (58 ng, 0.26 mm@%\o After 18 hours, chloroform and saturated
aqueous NaHCO ema'glﬁlglﬁ‘?' "(WGsrfﬂem:hThﬂéhéatamcwupeﬂhmedmafferd The 10

I Veém Purification by silica
gggapi gshagglrurm C ?@?}%g ra rﬂ g?‘%?l ng gngﬁ(ﬁp?(?%dr%gt hanol in chl oroform
af f orded bi s- suMBsi-hhe Zﬂ’?g 09" A/\?(]BtpthQm di ssol ved in met hano;d((deS m)
d 1 N NaOH Y Wajah Was )

"1 X ey i e i g ehﬁq@%qﬂmumm
15 dried (& err]CO3xauinolinyl}dang \ﬁﬂb Ug}h?ﬁ
1152 561 1135 o vl RIS Moo i e i
47% . 1 N HO. imLpwece a(dﬂedtc}usopropy!erthyl adiimd(a.s mt) Sndidl-naibmﬁdlehbgumﬁﬂw e

(i) [orr) = aqPiGHa GHind, RAGFriol. fter 1 borlBnBRBroIPT XA wEReg .

Exanpl e 2 aqn[euus]NaHCO solution (10 mL each) were added to the mlxture I? 2 Ha
H i m dazol| - 4-y - 3-

sal t
25 100" BB R S Sl Sl aobamron B . e
sol ut : on of 6- Byedfash coﬁ.xrﬁn‘bhhﬁ?)éiﬁgﬁbw nérttﬁlﬁ?'ﬂvdﬁnl 5%2@eﬂ‘ﬁr{3?t|§'>éh?or§form
‘qui nol i nam ne o |
'gequent i all y a&g@:ﬂ%} hﬁ?‘&%"ﬁlﬁlﬁ@ﬁi‘é@%‘%i’% wasodiggolved i metbanol (0.5 mL)
-22 - NANHD d. h
her Usos/ 12549 0 (03 ml) was added, After | hoyr, water (2 m T 4553997 ¢ ny
anine (0.7 ni, and the mixture was extgapied w:th chloroform (5 mL). The organic layer was
1-(3- di met 5] a@rid@RKOED,) and oR¥emAdtBAY THY RBidue was purified by silica gel flash
“column chromatography eluting with 0.5 % methanol in chioroform to afford
~the free base of the title compound (28 mg, 47%). 1N HCl in ether (2 mL)
'‘Was added to this solid and the mixture was dried in vacuo to afford the title
compound (30 mg). MS; (M+H)* = 497, 499.
20 R;0.33 (10% methanol in chioroform).

xample 2
B
N NH
‘c’o
NH
N=/ '
= 2 HCl salt

25 no 1]-1-naphthal necarboxamide, dihvdrochloride

quinolinamine (30 mg, 0.072 mmol) in dimethyl formamide (1 mL) were
sequentially added 1-hydroxyazabenzotriazole (19 mg, 0.15 mmol), 1-
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hydrqc_hl oride (28 ng, 0.15 mml). After 18 hours, the m xture was diluted

with chl 5rof'orm(10 m.) and washed with saturated NaHCO err] solution (10

5 nL). The organic |ayer was separated, dried and concentra gzq.

Pur i 11 cat MR99N1434 by silica gel flash colum chromat ograph’ LSBT i t
50% et hyl acetate in hexanes followed by 1:9 nmethanol in chloroform

fforded t f ' : fracti h

Ses?; eg pr'\(l)\guc'[' ﬁghhﬁ{&ﬁ%apgs@%%lblgpﬁ somn%l)’fdrﬂggwﬁi%h?%%n% (d\AZE“ [ gcyl at ed
pr (acjluct : {:_r act l( o mmalg atidsSld?}\:(tdime'thylamﬂnomdpg_t)eﬂ-e(hylmrbodnmide eated with
Na sol ution . r .
concentrated anéy%%g'!f’qd&#afmgc r1£'%?“mjt éﬁﬁgthHOQﬁs’ thgg‘g\%wgs \raggtlﬁql ng
Enlét lrjnr_ )e W‘?’ﬁ di samhycm:l:ridfomh (10 ngu)_ranccl( Wﬁsgdad withcsaturated Naki®Od salutionv{@Oer

: e_or i ayer was drie Vs con e .
purified by il kg 3'3?9 Praanic @Pﬁmsé%'%émﬂf'ﬂd @"%°°?"f§ﬁﬂéf%}ang1‘ﬁﬁ‘gﬁ"°"
B0% . The S0l i d he O e Bl Ll ot e bubbed Tor
30 seconds. Thehgxanes %M@‘ﬁ%ﬁ%m‘ﬁm Qgpqw%c%g’rgggi‘i"?gﬁ?ﬁpﬁﬁ' title

pund (23 ; : 2l '

f?z :rfpli g3sf 1433) M%Ygrprc{u&##&zo&ﬁmi (T4 fi) wéthd desirddPpiorluct andthe Rissqidlar

le 3
[err] metion i (36ung) was sliacylated argduat. Fraction 1 was dissolved IR
- (1H i mi dazgp - 4= - : i
TN (i rﬁe‘%t%ﬂg?)r@ég'ﬂg%ggﬂf?egﬁ%dmwgg,Nagg%w‘m (1N, 0.2 ml). Afer30
di hydr ochl ori deminutes, thenmixture was eepoentated-anst eixadwith ractipn R\gbtained
W oo Bromo- 1 sBode Té A Ridufe Wels idétved h ¥hIBRIMh ) 16MmL) and
(.phenyl et hyl )-?— aw nol'T nam n S -23
- WO 99/ &bsbed with water (10 mL). The organic layer was dried (MgSO,),

CCib i i dazol - 4S§PRRRFRIPS dheBltisd By Slicg ¥ 835N bopuelaB e s, - |
met hanol (2181) mesthantil inrohioroforfito afford thetfneechaseonfitheditlparampeundymggded
benzal dehyde ( 0665%)'.“'Thg soid WA dissolved in chioroform and HCI gas was bubbled for
) 30 seconds. The mixture was then concentrated in vacuo to afford the title .
compund (23 mg). MS : (M+H)* = 461, 463 (1:1 ratio), 1 Br pattern.
~ IR: 1638, 1499 cm |

20
Exam 3
B
uinoli =N-(p Imeth ethanesulfonamide
25 dihydrochloride
The title compound was prepared as follows.

envimethyl)-3-quinolinamine
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acetic acid (0.5 nL) and anhydrous NgSq err] (1 g).. After 15 m nutes,
sodium 5 triacetoxyborohydride (110 ng, 0.5 mmol) was added. After 1 ™
hour and 5 hours periods, sodiumtriacetoxyborohydride (215 ng*and '

110 ny 'woggm,ggctivel y) was added. After 6 hours, the m i esIsA3s49
filtered and concentrated. The residue was diluted with chl orof orm

(20 nm.) and stirred vi gorously w th ammoni um hydrOX| de (20 m) .
After 1 hour, thFoanssiotion oil6-Bromes 4-tetmbyd

(K err) et 1) Mﬁ%@iﬁgﬁaﬁimw% I bRl mi) aeerrﬂﬂemaorm 320
g, 67% as an OpjL) at room tehﬁoeréM'é")A{e% ralidéd?:ié?\zaldehyde (8145 mhy; bﬁﬂmm),

.2.3.4-tetrahyd I |.met
3. qui nol ,en;ﬁ ny nglggplﬁr,npﬁénggMgé&( g). After 15 minutes, sodium
di hydrochl origle tnacetoxﬁ%%}%ﬁ@eﬁ‘ﬂé%ﬁo mindl)Wak atffedC ARér 1 ABuf and 5

Conmpound B in a nmanner | ar t he procedure described in step F
of Exanple 1 excbptll’s me@d%@dw triacetoxybierehyesider 23/ merandp19mg he

reaction mxtur e c§|{/é|g ‘Qgﬁﬁdm\oﬁer ours! {HéJRﬁ)&@l%erh& fiR6tcd Al

di chl or onet hane ours e mxture was concentrat ed

and was purifi edcmcmm(:mpuasndge\mmdmedmfaqlnl@mfgrm (20 mL)andshirsed
t 0.1 f
col'l ecteq’ concelEPIuy YR Fhionifih HyufBaS fY ALY ﬁ%ﬁ?h@%ﬁ qusops
conceﬂt r at ed1d0 n lweuwasT&epdraledeandae)dmw u?ﬂWIomﬁm €6 i f ¢heonibined : y
25 the residue
compound (10, m, SRl Fr ViR A K.l 3B bR ahtrateiln vicBb B etokd® 1111 €
-24

WO 986fmpéBAd A (120 mg, 67%) as an oil.

PCT/ US98/ 12549 MS: (M+H)* =397, - Exampl e 4

B) N-[6-Bromo-1.2.3.4-tetrahydro-1-(1H-imidazol-4-yimethyl)-

15 _ 3-quinolinvil-N-(phe ethyiimethanesulfo
dihydrochloride

~ - Compound A (40 mg, 0.1 mmol) was converted to Compound B in a manner
similar to the procedure described in step F of Example 1-except, the residue
obtained from work up of the reaction mixture was treated with 50%

20 trifluoroacetic acid in dichloromethane (1 mL). After 2 hours, the mixture was
concentrated and was purified by RP HPLC eluting with 40-90% aqueous
méthanol containing 0.1 % trifluoroacetic acid. Appropriate fractions were
collected, concentrated and treated with 4N HCI in dioxane (1 mL) and
concentrated in vacuo. The latter procedure was repeated twice and finally

25 the residue was dissolved in water and lyophilized to afford the title
compound (10 mg, 18%). MS; (M+H)* = 475, 1 Br pattern.
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[err] _ 1 HC salt

N-[6 Br ono- 1, 2.3, 4- tetrahydro 1- (1 Hi m dazol - 4-yl et hyl ) - 3-

qui nolin esul f onam de, di hydr ochl ori de 5 The title S
pr epar edxi{’hggiaiéaner simlar to step F of Exanple 1. Tﬁ&mgy royva_
.2.3.4-tetrahydro-1 -(1 Himdazol -4-yl net hyl) - 3- qui nol i nam ne (42
ng, 0.1 mmol) in dinmethylformamde (O. %ﬁ%ﬁpﬁs&treated wth
triethylamne (0.3 nL, 2.1 mmol), d| met hyl am nopyri dine (10 ng) and
benzenesul fonyl chloride (0 014 mL¥ 0.11 mol) to afford a solid (17 ng,
10 32% . M5; (MrH)[err] 447, pattern.

Exanple 5 [err] 2 HCl salt

N-[ 6-Bronp- 1. 2. 3. 4-tetrahydro- 1-( 'daﬁ% 4-yl methyl)-3- 15

qui nol i nyl ]-N-(phenyl net hyl ) acet ampde X di, $§ drochl oride _ To a solution
i di (0.4 nL) at

roomtenperature were added di net y and acetic
anhydride (0.3 nmL). After 18 houKs hi oroform(15 m) and pH 4

phosphat e buffersolution (10 rr1) re added to 1HClsaltt ure. The organic 20
| ayer was separa Efk ARG d ' [ AN Te r .2 .and
concentrated i n Yatuo < 7

HPLC el uting with 40-MMMM&MMMM

Lri 1 uor 0aget] g A5G corRBHGR] Wak Brbpared RS miARher SPhlEap gg;.,bff?é}fg,?a%rsr of
PCT/ US98/ 12549Thus, 6-Brémoai of3 vitetra -(ARinfiEaFlpyinidthil)-gach) and then

trated
concentrated | gnuinolmamrne (42 mg, 0.1 mmol) in dimethyiformamide (0.2 mL) was treated
with triethylamine (0.3 mL, 2.1 mmol), dimethylaminopyridine (10 mg) and
benzenesulfonyl chioride (0.014 mL, 0.11 mmol) to afford a solid (17 mg,

10 32%). MS; (M+H)" =447, 1 Br pattern.

of conpound A Exanple 3 (50 ng, ﬁz mrrﬂ

15 uinolinyl]-N- Imethyl cetamid drochloride
To a solution of compound A Example 3 (50 mg, 0.12 mmol) in pyridine
(0.4 mL) at room temperature were added dimethylaminopyridine (10 mg)
and acetic anhydride (0.3 mL). After 18 hours, chloroform (15 mL) and pH 4
phosphate buffersolution (10 mL) were added to the mixture. The organic

20 layer was separated, washed with water (10 mL), dried (K.CO,) and
concentrated in_vacuo. The residue was purified by reverse phase (RP)
HPLC eluting with 40-90% aqueous methanol containing 0.1 %
trifluoroacetic acid. Appropriate fractions were collected, concentrated and
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vacuo. The latter procedure was repeated twce and finally the residue was .
di ssolved in water and |yophilized to afford the title conpound (10 ny, =
2099 . M5, (MtH)[err] = 439, 441, 1 Br pattern. 5 . )
Exanpl e 6 wo doRi1434 , N-E6- Brono-1 . 2. 3. 4-t et r ahy ¢-@niksos/i2s4

H i m dazol - 4-yl met hyl ) - 3- , . -

qui nol i nyl ] - N-(4-net hoxyphenyl ) net hyl ] net hanesul f onam de. 10

di hydr ochl ori de treated witre 1Ni HCband mpethanoM{dsmhreguh) @mdatheh@onoentrated in - A)

6- Brono- 1. 2. 3. 4-t et rahydr 0-.3- qui_ nol i nam ne To a spl uti f .
CooBrom- 12,3 VeEHPr ok astes RIbERirS 3RS fanasted e byt titdpl Re Fesidue was
giSrTet hyl gé hél t esc]gi@sow@@aw ?@ter%riﬂﬂ}io_ E:':ilnifed "ﬁ?{mm%ﬁ ﬂﬂ@eonipﬁﬁiﬁdy(mtdfmg,aemm

was added trifluog ic_acj. . er ours, the mixture was
concentr at ed. CFM%F &mgﬁ&i‘td)ﬂmé '

/ and concentrated again in
vacuo to affgrd the title conpound (1g), an oil, which was used w thout
further purification. M5; M +H)[err] = 227. B)
N- (6- Brono- 1, 2, 3, 4-t et r ahydr o- 3- qui nol i nEXamplea8-" 20 sul f onani de

The title conpound (400 ng, 66%overgtwo steps) was obtained from _
Compound A (2 mmol crude) as an off-jwhite solid in a manner simlar to step
B of Exanple 3. M5, (MtH)[err] = 355307, 1 Br pattern.

- -26 - WD 99/ 01434
fS;t'" VCL
N OMe 1 HCI

PCT/ US98/ 12549
1H-imidazol

uinolinyl}-N-(4- o henyl)methyllmethanesulfonamide
10 ' dihydrochloride
The title compound was prepared as follows.
A) -Bromo-1,2,3.4-tetra 0-3-quinolinamine
To a solution of (6-B - -tetrahydro- inoliny! ic acid, 1.1-

dimethylethyl ester (652 mg, 2 mmal) in dichloromethane at RT under argon

15 was added trifluoroacetic acid (1 mL). After 3 hours, the mixture was
concentrated. Chloroform (10 mL) was added and concentrated again in
vacuo to afford the title compound (1g), an oil, which was used without
further purification. MS; M(+H)* = 227. :
B) N-(6-Bromo-1.2,3.4-tetrahydro-3-quinolinyl)methane-

20 sulfonamide ' '

 Thetitle compo_und (400 mg, 66% over two steps) was obtained from

Cémpound A (2 mmol crude) as an off-white solid in a manner similar to step
B of Example 3. MS; (M+H)* = 305, 307, 1 Br pattern.
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(@) N-[6-Bronp-1. 2. 3, 4-tetrahydro-1-(1H-i m dazol - 4-yl met hyl ) -
3-qui nol i nyl ] et hanesul f onam de The title conmpound was prepared in a

manner ‘sim tep D of Exanple 1 to afford a soli
69% . MB; %2)9{“843? = 385, 387, 1 Br pattern.. 5 D) N-[6- Brgﬁ’@%&lﬁg”
.2.3.4-tetrahydro-1 [[I (trlphenyl met hyl ) - 1H-

imd | -4-yl | aTa) | -_ | ol
l)ltn Cgrzrgoundyc] ?g?cy 5 . "’m kA Bl AH-imidazol -1 n

t enperature under arg ) anine (0.18 niL,

| d | |
10" hours) . the fﬁ Q%égéﬁhemﬂ?? %)%ggﬁé‘%r'fﬂ*“y *r%eéﬁmfggﬁmm
di ssol ved

bi car bonate ( 0
concentrat ed
used wi t hout further pidazodid-glimethvi]-3 -kt iy nethanesulfo hivtidde =

e oy e

monohydr ochl ori d%om temp@aﬁlré%d’ér ﬁgz wﬁ@rﬂweﬂddlﬁ ymth Daﬂmﬁ@m 18 L,

tetrahydrof uran ed tri henyl hlne

el Y S Bl and it Ghiosge BiEErm . abien S, ovetight (16

met hoxybenze{gnehans! tt(elﬁmffﬁre Qa&%oﬁ&@hﬂate&flﬁ acus. Wés:dii@ivﬁ@ rci|§1so|ved

equi val ent of tripheny e& I ne, diisopropyl azodi carboxyl ate and
net hoxybenzenerre!mﬁh'@FOE%@F' Qanbhiandwashed with saturated sadiumrkicaphonate (20

concentrated in u
col utm chr omat og@%horﬁ%]grq% \f/a\fyt'éh%% o et g!i%@é)egpg ?ohﬂchgﬁgtr@ot%ﬂg?fbméé
i npure product. vnmpqupdrla( @ ing;t10836) whichovae gsed withantt durthen purifisation.
m xture was C
eluting withts E) 358-{6-Bos 3 1 , ,
trifluoroacetic acid. 106 ] __ g '_ ol collected

concentrated and the e =and the nixture
was concentrated agali dtep tw ce the

residue thus Obt nedg@ﬁ%n?&ﬁ:%ﬁboo%§ (63 mg, (\.‘\qtr%mo?)n% teYrgpn rofur%OI mL)

afford the title'8
-27 - VO 9eré bddiéd triphenylphosphine (52 mg, 0.2 mmol),

PCTIUS98/ 1255 diisopropylazbicatbciyiate (28 1L, 373 hindn, and's.
| methoxybenzenemethanol (18 mg, 0.13 mmol). After 18 hours, another

equivalent of triphenylphosphine, diisopropylazodicarboxylate and the 4-
methoxybenzenemethanol were added. . After 5 hours, the mixture was
concentrated in vacuo and the residue was purified by silica gel flash

25 column chromatography eluting with 50% ethyl acetate in hexanes to afford
impure product. The impure product was dissolved in dichloromethane
(2 mL) and treated with trifluoroacetic acid (1 mL). After 2 hours, the mixture
was concentrated and the residue was purified by RP HPLC eluting with
35% to 90% aqueous methanol containing 0.1% trifluoroacstic acid. The

30 appropriate fractions were collected, concentrated and the residue was
dissolved in 1N HC! and the mixture was concentrated again. After
repeating the latter step twice the residue thus obtained was dissolved in
water and lyophilized to afford the title compound (14 mg, 26%).

(2 nL) and treat $10 eLi cid (1 nm). After 2 hours, the
%W nf é gﬁg.?)tﬁea%rsgm due was purlfled by RP HPLC
: B 4rie jidazole4-yimeth
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Exanple 7 [err] 5 N--[6-Bronmo-1 .2.3.4-tetrahydro-1 -(1

H i m dazol - 4-yl net hyl ) - 3- ' -
qui nol inyl]-N-[ (4-met hyl phenyl ) et hyl ] et hanesul f onam de ) )
nmonohydr oCilaolotlfse The title conmpound was prepared as fﬂl:-i-,gggmzs“

A) N-[6-Brorno-1.2.3.4-tetrahydro-1 -[[1 -(trl phenyl nethyl)- 10

I m dazol - 4-yl ] et hyl]-3-qui nolinyl]-NTJ(4-nethyl phenyl)-
met hyl ] met hanesUM8p (MaHe= 505, 50%ird il tinratipdr i de (60 % di spersion in oil, 7
ng, 0.17 nmmol) was added to a stirred solution of compound D of
Example 6 (0.1 g, 0.16 mmol) in di met hyl formam de (1 ni), under
argon. After stirring for 30 mn, 4- 13Examglgl genzyl brom de (0.035 g,
0.191 mml) was added, and sti rred OVI'? night. After 16 hours, the
mxture was diluted with water (5 mL)™ang# ey hyl acetate (20 nL). The
| ayers were separated. The aqueous | ayer . reextracted with ethyl
acetate (2 x 20 nL). The conbi ned or gani c *éxtY act was washed with
water (2 x 5 nL), dried MySOH) , Plt red. ang concentrated. The brown
u

oil was purified onaS|I|ca gel E$flé ng wi th et hyl .
acetate and the appropriate fraction oncmn fated to afford t he
title conpound (60 ng, 52 % asavx/nitef HPLC. Rt. 4.41 mn,

10-90 % aqueous nmethanol with 0.2 % Hgrr Pq err] buffer, 4 m nut es
gradient, 4 m / mn, 220 nm YMC S5 @D colum. 25 B) N-[ 6-Bronp- 1
.2.3.4-tetrahydro-1 -(1 Himdazol - 4- t hyl) - 1HCI _
3-quinolinyl]-N|[ 4 épglnpg_en I T?% hyl Lmet hane . sul fonz%m de.

nonohydr ochl 8ri de :
99/ 01434. | inolinyl}-N-[(4-me enyl)me metRald SiPRohdnTIHe

monohydrochloride

The title compound was prepared as follows.
A) N-[6-Bromo-1 -t dro-1-[[1-(triphenyimethyl)-1

10 idazol-4-y ' '

Ilmethanesulfonamide
" Sodium hydride (60 % dispersion in oil, 7 mg, 0.17 mmol) was added to a
stirred solution of compound D of Example 6 (0.1 g, 0.16 mmol) in
dimethylfomémide (1 mL), under argon. After stirring for 30 min, 4-

15  methylbenzylbromide (0.035 g, 0.191 mmol) was added, and stirred over
night. After 16 hours, the mixture was diluted with water (§ mL) and ethyl
acetate (20 mL). The layers were separated. The aqueous layer was
reextracted with ethyl acetate (2 x 20 mL). The combined organic extract
was washed with water (2 x 5 mL), dried ( MgSO,), filtered and

20 concentrated. The brown oil was purified on a silica gel flash column eluting
with ethyl acetate and the appropriate fractions were concentrated to afford
the title compound (60 mg, 52 %) as a white foam.

HPLC: Rt. 4.41 min, 10-90 % aqueous methanol with 0.2 % H3PO4 buffer, 4

minutes gradient, 4 ml / min, 220 nm, YMC S5 ODS column.
25 B)

-quinolinyll-N-[{4-me e ethvlim e-
fonami ohvdrochloride
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Trifluorpacetic acid (0.5 nL) was added to a solution of compound A (60 ng,
0.081 sl ). in dry nmethylene chloride (0.5 nL) under argon. After 3 hours,
t he react concentrated, chloroform (3 nL) was added

- concentr #@&9@?}4 The residue was purified on a silica geﬂpg%sﬁzggl um

5 eluting wth 19/1 chl orof orm and net hanol . Appropriate fractions were

concentrated, tRiubRSAcHe 4675 (0.5 PAl)Waabilled tb AU EﬂorﬂPSuﬂaW@@@gé

and concentrated. This I|grocess was repeated tw ce, final resid

di ssol ved in w&-@81 maol yngdni methylena chipride 05-sl) under argepouitien 3 hotis, 43
|
Ig(arrpl e 8as o tﬁ\gl?éaét% ﬁgé b%cé\‘ﬁ&t%%'*%&ﬁgéﬁn @@3 w?éL? ggﬁd(?ro 1 -

Hi m dazol - ylcnaca!yﬂrateg -again. The residue was purified on a silica gel flash column

mononydr oot or RS WK B Blorofait Sd R RAEL AeRRAMAIS fredions ware
A) y N- ( 6dBr omonc?rbt%atedt I;ter zds;di:mwg;;g:abeﬂ withl )\ equeoas HCIJ;I'&:I# methanol
sul f onam de T | 6 9 it | S

0 1 rom @ngSpehirbist. TBPHSecs s bt twiis) e fiuakealtih wes
Pr;tﬁﬁg esu rnr Ioglr Alistsroweﬂtomavmbr Endﬂpd»phmzeg to a;!?};%e (tm%ld)oimdm]]cnd#%ﬁlg, 3B%%f1: 1
Ir\lii( I10)2 3. 4-Tet |a§f%/e tlé.'\f'/%oyd &%E gﬂ'f'rrﬁcgoql;enzeﬁeglrjffg:lgm dreOlTSI ng the
procedure fgscribed in this step.

N-(1.2.3.4-Tetrahydro-3-Quinolinyl)benzenesul fonam de is 25 prepar ed as
described in steps C and D bel ow. E le 8

N- (6- Cyano- 1. 2. 3. 4-tetrahydro- 3-gui nol i gyl ) benzene- sul f onam de
- 29- WO 99/ 01434 :
PCT/ US98/ 12549 e - _

15  monohydrochloride
The title compo_hnd was prepared as follows.
A) =(6-Br - -tetrahydro-3-quinolin enze
|
" The title compound (680 mg, 56%, White solid) was prepared from 6-Bromo-
20  1.2,3.4-tetrahvdro-3-guinolinamine in a manner similar to step B of Example

- 3. MS: (M+H)* = 366, 368 (1:1 ratio).
Altematively, Compound A could be prepared from M;(Lg,g.gﬁ@tm;&
Quinolinyl)benzenesulfonamide using the procedure described in this step.
N-(1.2.3,.4-Tetrahydro-3-Quinolinyl)benzenesuifonamide is

25 prepared as described in steps C and D below.
B) =(6- -1 -tetrahydro-3-quinol nzene-
ifo id
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Argon was bubbl ed through a solution of conpound A (443 ng, 1.2 mol) in
di methyl formamide (4 nL) for 4 nminutes. Zinc cyanide (135 ny, 1.15 mml)
was added and the m xture was deoxygenat ed. Pall adi um

t etraki st ig¥siayagPhosphi ne (105 ng, 0.09 nmmol) was added ar\%n?,h i on
5 was deoxygengt ed. The m xture was then heated at 90[err] or 8?1'9%

The m xture was cooled to roomtenperature, and water and ethyl
acetate (20 nl Argon W&Sﬂ@lﬁﬁblw tlwoaglde&olmlm eficornpouhd pe{448angs ¢mma)1 irand

extracted with 20 1) ni,c er,. was

G ed (Vson | dimethyimamiditl ALY i R aiias.cding XA (195 G Jr thETHoRe. (4

g‘i)/o was adde? ?&s ddded 8Rd ties hibtareas dsoxygbnardl Pallagarnd B (300 nyg,
% -precipitate

314, o ml@%tnphﬁnweh?m@%ﬁé‘i i 003 mmplavas added 3ng tBs SeidHon of

3- am noqui @' ' %s(&e&y%enéfédmﬂé nf)&w%cﬁhéméﬁ hé&teﬂjaﬁ@oqb)fom hour&VaTh%ddEd
pyridine (25 nm) and e resultlng m xture was cooled to QO[err]C

sol ution of bef¥siwes WasHpaled i mom teperatures snthyater and sihyl geptate I@om‘O
m.) was ?tggﬁ\cﬁr@f’é’ BYHES Q'gﬁrﬁr c@ﬂoﬁh NayétSwad Qépé?ai‘éd’éﬁd ‘&ﬁ'aaiédOWﬁﬂ to

warmto stirred hours. The m xture was [uted wth

ethyl acetate elydacetate (20 mlandThecnnabinedargaricJayer was tdf@d (M9SORk i ne and

t ted CuS t
st 6 1SChiicnansconofly ST Do HFARE FIATHAE HhokBTAC,
el uting with 3(1% radigue andwpa standing commdes (200 mgj &1 %pprasipitaten cus. g

g, 95% as a 2,285 D)
1-(1.2.3.4-Tet hy‘é@gé g%ﬁ'h%? sﬂ@ﬁs) M@ ul"f onam de To a solution
.of compound C c)3 6&(35Qﬂmmmy|)henzen§suﬁgggmd\et hanol 25 and ethyl
acetate (6 and LSSR ed L adi xi de
on_car bon (12 18)2 SRBRGT 3 st folbindiRe 1A e, 2 BB i RbeEhirie SO MLS
?t Im)s pheric. pr mwdﬂed%ymmﬁ(nalmh) andttPfe resulting enixtise stt(ﬁﬂigeﬂ &n0°cg A
iltrate con |nv a c oun 13. 6..Q, . 8% as
a m\'\fﬁe ﬁfa enFW?'ﬁL[ @py, ctﬁog@g?‘é L,%? ) in &cgiomtﬁle (38 If?
N- E ﬁ leﬁno Il) Zlﬁ?s‘hddﬁd MWSBl favérlﬁmgimdtﬁb) TRelraikture was allowed to warm to ¥
met hyl phenyl ) e ne onagj, de o
was converted ftoa'%L ‘ﬁ: ?3?&5{55 glhe:;glxture Waﬂgﬁ‘?@g W}g é‘g‘yhg&té?re in a
manner35| mt lhalr milg dﬂ%ﬁwﬁél%méﬁéééﬁénv@i ﬁﬁﬁﬁwﬁml brine afd @atlratsdPCaso, except
! 25” 9 = 88”@ A{lggé) Sn and éoncentrated in vacuo to afford an oil. Purification by
PCT/ US98/ 1@549ﬂash slhca aﬁ’bgraj;t@ émfhg With BO % ocnyleetatethhanol
vmthOZ%H[eL gradient. . 4 m/mnutes,
220 nm YMC S5 g%g\ ed compound & (13.9 g, 5%) as'3 white solid.
MS; (M+H)* = 285
D) N-(1.2,3.4-Tetra 0-3-Quinolinyl)benzenesulfonamide
To a solution of compound C (13.6 g, 4.78 mmol) in a mixture of methanol
25 and ethyl acetate (6 and18 mL respectively) was added 20% palladium
hydroxide on carbon (1.2 g) and the mixture was subjected to hydrogenation
at atmospheric pressure. After 24 hours, the mixture was filtered and the
filtrate was concentrated in vacuo to afford compound B (13.6 g, 99.8%) as a
white solid. MS; (M+H)* = 289

30 E)

et nyl)meth esulfonamide
Compound B (65 mg, 0.26 mmol) was converted to the title compound (34
mg, 32 %) as a clear oil in a manner similar to the preparation of compound
A of Example 7 except, using 3-methylbenzyl bromide (0.041 mL, 0.31

-30 -



F) ,N[6; Q/ano 1.2.3.4-tetrahydro-1 -(1 Himdazol -4-yl nethyl) -
'3-quinolinyl]-NT[(3-nethyl phenyl)nethyll benzene- 5 © sul fonam de.
nonohydr oc A m xture of conpound F (34 ny, d
4-fornylim wﬁ@é‘ﬂg‘“ (0.31 g, 0.325 mmol) and 3A nol ecul M@&éﬁ

di chl oroet hane and acetic acid (0.5 nL each) under argon was war nmed

009l or 1 s i), M, REALIS Wi, 10:00 o SaRbGIOHERRRIAN 02 % HPBOY.

0.479 mml ) was added An equi val enf of umtriace
was added twi ce buffa' Hcmmtamgmdmﬂ 4Tiie/rmh'imes. 220 HimpiYMQ IS5 GBS colahwt to
room t enper at urgF ‘ \ ]

al dehyde were add '
reacti on m xture was 3udufk ' 5 f MIIP SHd
m.), and after stirring for 20 mn, ere separated. The aqueous
15 layer was reextr ctet mrr= B€11). The conbined organic

layer was was hed«m&furélaiﬁddnd(#(m 5ng"10 OBﬁWn%I)(adWﬁnylfdnhhﬁélSd and

concentrated. The residue was purifi on a silijca gel h col um el uting

with ethyl acet d03%8) O&?&dnmollgnﬂ QA mnlee'dabﬂﬁV/asnetd@meroetbw épdi agstic
fractions vere g@ﬁsﬁﬁ& h} fuﬁatePQ rH%aé wa éoc't',C' heF‘étﬁbgRQ' s@d?fi‘m

20 then concentrat ocess eated tw ce, r esi

di ssol ved in vvattéacﬂ’l%yb?wndﬁéﬁ Qﬂ gaﬂf r&jn'mzi) wasi Qddﬁﬂ?pénraqlﬂ\nﬁlemof
45% QEV\?) égd%}l\ Jﬁ%&éﬂ%ﬁ&oﬂdn&@w&é\@dﬂéf "thhce af*? Brours interval. Then the

-31 -
.PCT/ US98/ 12549 mixture was cooled to room temperature and stirred over night. More

borohydride and aldehyde were addeed and warmed to 50°C. After 24
hours the reaction mixture was diluted with NH,OH (2 mL) and chloroform
(5 mL), and after stirring for 20 min, the layers were separaied. The aqueous
15 layer was reextracted with chloroform (2 x 10 mL). The combined organic
layer was washed with NaHCO, (1 x 5 mL), dried ( MgSO,), filtered and
concentrated. The residue was purified on a silica gel flash column eluting
with ethyl acetate followed by 19 / 1 chioroform / methanol. Appropriate
fractions were concentrated, treated with 1N aqueous HCI / methano! and

20 then concentrated. This process was repeated twice, the residue was
dissolved in water and lyophilized to afford the title compound (18 mg, 45%)
as a light yellow solid. MS: [M+H]* = 498, '
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'Exarrple_9 ' [err] N-[6-Cyano-1 .2.3.4-tetrahydro-1 -(1
H-i m dazol - 4-yl net hyl ) - 3- . 1

qui nol inyl]-N[(2-met hyl phenyl ) nmet hyl ] benzenesul f onam de 5 ' i
nmonohydr o The title conpound was prepared from perusosn2se9

N (6- Wanowfoizmg%zf tet rahydro 3- qui nol i nyl ) benzenesul f onam de usi ng
the procedures described in steps F and G for the preparation of
Exanple 8, to afford a light yellow sol igﬁéﬁ@gg 66% . MS: [M+H|[err]
= 498. 10 anpl'e 10 [err]
N-[6-Cyano-1 .2.3.4-tetrahydro-1-(1 H M | - 4-yl met hyl ) - 3-

qui nol i nyl ]-N-(phenyl et hyl ) benzenesul f 1de 15

nonohydr ochl ori de The title conpoutrd s prepared as foll ows. A)
N- (6- Cyano-1, 2, 3, 4-tetrahydro- 3-gui nol i nyl)

(phenyl et hyl )benzenesul f onam de

N- (6- Cyano- 1234tetrahydr03qu n 20 sul fonam de (50
ng, 0.2 mol) in dry tetrahydrofuran (2 N) was~efirred under argon.
Tri phenyl phosphi ne (0.156 g, O. SQGﬁI), ‘phenet hyI al cohol
- 32 - , ' _ '

1HC! salt

1inolinyl]-N-[(2-methyiphenyl)methvilbenzenesulfonamide
5 ' monohyd-rochlgride'
The title compound was prepared from N-(6-Cyano-1,2,3,4-tetrahydro-3-
quinolinyl)benzenesulfonamide using the procedures described in steps F
and G for the preparation of Example 8, to afford a light yellow solid (39 mg,

66%). MS: [M+HJ*+ = 498.

10
Example 10
, uinolinyl]l-N-(phenylethyl)benzenesuifonamide
15 | nohydrochlori
The title compound was prepared as follows.
A) ' N-(6-C 0= -tetra ro-3-quinolinyl)-N-
enyl )benzenesulfonamid
— A solution of N-(6-Cvano-1.2.3.4-tetrahydro-3-quinolinyl)benzene-

20 sulfonamide (50 mg, 0.2 mmol) in dry tetrahydrofuran (2 mL) was stirred
under argon. Triphenylphosphine (0.156 g, 0.596 mmol), phenethyl alcohol
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WD 99/ 01434 PCT/ US98/ 12549
(0.023,nm., 0.2 mmol ) and di et hyl azodi carboxl ate (0.077 nL, 0.5 mmol)

wer e adde ially. After 16 hours, another equival ent yl

al cohol wggf%gg} After 48 hours, the reaction was concent Fg{rgg{;%p
crude product from another reaction (obtained fromthe reaction of 0.24 5
mmol of conpoungp, stmeX@Enhﬁ'ldh)aN@ﬂlé!hWQﬂodibéﬁb oikplite (U’l@?‘ﬁfiﬂ.mlsl on

a silica gel colum e] ut,i n%\gth hex et h acetate Gl 2% k]'i/ 1% The
appropri ate fra¥ereadded sequentialy.r 4 83156‘ 'd?'l?thﬂﬁ)ﬁﬂ‘é"'e ﬁ’f)& phenethyh

25 % only 50 % idh8] was added. Viher 48 hbars; tik! feactioh WdStorddhitialted.” The 418,

10 B) N-[[err]-(,yano-l.234-tetrah dro-l-(l H i m dazol - 4-yl net hyl ) -
3- qui nol i nyl | - Ne(UsieePRadich VPFb%’l‘beﬁééﬁﬂqtléﬁe(ﬁbt?éﬂed from the reaction of 0.24

nonohydr ochl azoﬁ-ﬁ-n?l of comﬁoﬁﬂéb%f?ﬁmn@g@%@nﬁxééﬂl mhls(bﬁ]alg mb}'ﬁf on

4-fornylim and triet yIS|I
2.19 nmmol) in tals‘iliamdaaoétumn eluting with hexane/reémylﬁcetasedmo?/‘ldmx efbd 0.7

m) was sti ”edﬁéﬂﬁggﬁa%ﬂﬁeﬂoﬂ feh e agﬁgéﬁtfate&ti afford g&pigpp dthpul®A (0,10,

concentrated. T € Was puri I ca
eluting with et le%aoalya&(b"/d‘p\hde()w\ed by 19/ 1 chl oroform/ met hanol .

Sucous ror 1 nbishaNBHIT 16 Ao Tt I ety S“Srﬁ’iiséﬁée?eé“eta?eé 20

twice. Fi nanldy B)e I pB[ELCyi#A-1i% 34 tetraliy 8P LY -(RHIhidarel-4z2¢Emedhgi)-or d

Egsriltle conpound (12 nP "(_)l O-Nal a:eli 5‘::3:_:: fo; e + =498.
2.3.4.5- Tetrahydro 5“{6 reaRbori | met hyl ) am no] - 2- (1-- :
naphthylsulfonyl) 8 enzazepi ne. di hydrochl orjde The
title conpound Ad8 f@pﬁfr%“%“ﬁ%ﬂl@wgs .119 mmpl), 4-formyl|m|dazole (37 mg,

[“‘3%1: napht hyl Subf40|'?|¥1’16|) bRl HiethyRianE (9B5ML, 259%hmol) in trifluoroacetic acid and
15 methylene chloride (each 0.7 mL) was stirred under argon. After 2 hours, the
. mixture was concentrated. The residue was purified on a silica gel flash
column eluting with ethyl acetate followed by 19/ 1 chloroform / methanol.
Appropriate fractions were concentrated. The residue was treated with 1N
aqueous HCI / methanol and then concentrated. This process was repeated
20 twice. Flnally the residue was dissolved in water and lyophilized to afford

the title compound (12 mg. 20 %) as a light yellow solid. MS; [M+H]+ 498,

Example 11

25

' hthylsulfonyi)-8-methoxy-1H-2-benzazepine, dihydrochior
. The title compound was prepared as follows. _
~A)  N-(i-napht ifonyl)-B-alanine methyl este
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WD. 99/ 01434

PCT/ US98/ 12549 To a stirred suspension of HCl salt of beta-al anine
nmet hyl ester (6.0 g, 43 nmol ) i n anhydrous net hyl ene chloride (30
m) was addge dofphfyhy! am ne (6 m.) followed by 1 PCT/US98/12549
- napht hal enesul fonyl chloride (10 g, 44 nmol). After 3 ours, the

sol ution was washed wi th saturated agueous sodi um bi carbonat e 5 followed
by 1 M aqueous poiamgstirnedisuspension cfiiClealhel betaealanigamethybgster (6.0 g, 43as
dried (MgS™), a

86%) as a white %@%@Wﬁ%ﬂ)@kﬁ% ﬁ\%;ﬂ)g% chioridle" @Q}%E?W'é%daﬂe@tr%ﬂ%lamme (6
3- N- ( 3- et hoxybermk) folibwed-ya pinaphthalkerieswfopy| ehiotida () ignd4 mmol). After 3

ot hoxybenzy|  dieugfrce’ SOAEH {58y b ity TabiFP a6 S6ium, bigagbonate
)L et s e i o, o o
:S%. 1 nmmol) in tet Mﬁ‘é? MQ&QQ %FL%°°“°9" li%@é‘ {: \H% %7@6&%6@9'

m nute. The sol utgepp) ¥&a Whitd §61. fMS Q(M],qq)n-s_ 244 . fol I ovved by
concentration. The resi due was puri | ash chr omat ography

eluting with et hy#) ac ethexvbenzyl}-N-1-naphthyisulfonyl)-Bralanine
fractions were coll ect gpé}centrat ed to gl ve compound B (1.'2 g,
94% as a white solid. err])err] 431. O

- napht hyl enyf8ul ffemyemmmm KX rvzgne)@pmhmedzo-methoxybgma@ hgl-

g omPaes ol BBl A6 PGS Vi b A

concentrated in (0.8 g, 3.iaomol). Tthe seluties masestweecbuadelelnitmgeerWI’(lBO m.) and

o vashod w oh QikopropylazoBidiisiB a0 i 8.1 AP GuaRDR RGOt 1"

to pH 2 wi L h 5Nh|wzls addgd dropwise awer 1 minptendTbe snamoamraastmdd rfmtg heul'gll
LT . i

e o185 B o BSGES Thp sl B PR i % 1

(MtNH err]) + = 4TRromatography elut:agiwm éthiybacataysthexdhes(h1@41020) 1The

comount ¢ (600 APPFaprists fisofions wWhiP rofisHed and Fonpentated to Svisop8lnd.
t hi onyl chlori de qué Qﬂ-ﬁ)ésmlie Solid. PSS d(mgmp)-oghmt) and t he
e

solution was stir at _35[err]C for 1 hour. The 'sol ution was o
A ﬂhﬁwwﬂm
20 ionic aci
Compound B (1 1@, 2. 4 mmol) was combined with methanol (20 mL) and
aqueous LiOH (6 mL, 1M). After 16 hours, the solution was concentrated in
vacuo. To the residue were added water (30 mL) and sthyl ether (30 mL)
and the layers were separated. The aqueous layer was washed with ethyl
25 ether/hexanes. The aqueous layer was acidified to pH 2 with 5N HCI (aq)
and the product was extracted into ethyl acetate. The ethyl acetate layer was
" dried (MgSO,), and concentrated to give compound C (960 mg, 99%) as a
- white solid. MS : (M+NHy)* = 417. |
D) 2,3.4.5-te ah -8-methoxy-2-(1-naphthylsulfonyl)-2-
30 . enzazepin-5-0 B
To a solution.of compound C (600 mg, 1.5.mmol) in methylene chloride (5
mL) was added thionyl chloride (0.3 mL, 4 mmol) and pyridine (0.001 mL)
and the solution was stirred at 35°C for 1 hour. The solution was

n
(St N
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V\D 99/ 01434

PCT/ US,98/ 12549 : concentrated and the residue was di ssolved in

met hyl en e (10 nl). After cooling the m xt ur{%’lt C,

al um numgf'ﬁmc’ﬁ Ol’ql de (220 ny, 1.7 mmol) was added. é{r?s%‘i%ﬁﬁ]nut es,
the m xture was poured into 2 N aqueous HC/ lice (80 nmL) along with

met hyl ?net Cg' Obbﬁ@erlﬁﬂgmahd ttﬁﬁﬂ’egﬂgéﬁhét‘s H%ﬁgl\lr?fl iR rH@ih Wlﬁbﬁﬂe (10 mL)
concentrate issolved in e aceta

sat ur at ed aquegﬁ@' §89‘ nghihg @W%’&f&t% éﬁ#"é‘ﬂ gﬂ{%’!qsﬂ ()9220fm9t é%@mlh
concentrat ed Ugaradued! A ﬁéﬂ?@hﬁﬁhtﬁé%e%ﬁ?ﬂ%ﬂﬁa@pbﬁ% ifto 2N Yhuasu®! f -
white crystals. M5 (MtNH err]) + 17,

2. 3. 4. 5- 1 et r ah{ifHllices (80 ajong w!h mﬁhvlweghi@ (3;0 mi) Xhe grganic layer

benzazepi n- d;\péc"j@ ) in
et hanol (1 m_)\lvas separat-ga eoﬁéquﬁtdt d‘ﬂ%S SO E\Lr:?g‘g ?bﬁ'} %aQHB@
mol ). After 1Mbrsat§lat9¢ aqueous sadwrrablsa(maae.) dmdi (MgS&.,).(fdterei)anﬂer e
added and the shed
wi th ethyl acek&%{%‘ﬁ e oPSgFJ“cq“ ‘%S;% aye&\s’ev\%&ﬁuﬁﬁagga*ﬁéﬁ °)%&F
(MgSq err]), fWNterotpbtaldeS)nmqu)-'edma gi ve conpound E (228 ny,
99% as a gl ass. VE: (I\/H—|)[err] 384 : Fz

2. 3. 4. 5-tetr ahfdr o- Badudufie netl ' S

benzazepi ngp- azi de zaEé pd (O[err] C) sol utlon of corrpound E (200
ng, 0.52 nmmol) and enyl phosphoryl azide (0.14 niL, 0.62 muol) in
dry tol uene (1Tgia solution OfCOWQHEG 5mg99.50 mmpln ethenpl (‘rﬂmLétwaﬁ | on

hours. vater (5o ftiy3odum bordiyBite 171 ng g A ARRFIALUEEON 50 )

wer e added andacetate é@&n&)mﬂeﬂﬁepéﬁ&n&d wergRaddpdeand gmiawersaylere was dried

1150 i 6 o ROB ARy i, i s S el

1:1). Fracts onlayemsiware cogxuirbed, piriedU dMgS®@))cfiltered arxbedncenirated te giveent r at ed

51 Rl B B T

benzazepi n- 5- amsje(M+H)+ @aqpound F (50 ng, 0.12 nmml) was conbi ned W|th

[ithiumalumn r Mlnt r ahydrof ur a 1 nm,. 1 n
tetrahydrofuraHSn(l a meiho g { 2 8 J'
WD 99/ 01434 bgnzg;epm.g-g;!ge : PCT/ US9S/ 12549

20 To a cooled (0°C) solution of compound E (200 mg, 0.52 mmol) and
diphenylphosphorylazide (0.14 mL, 0.62 mmol) in dry toluene (1 mL) was
added DBU (0.93 mL, 0.63 mmol). The solution was stirred for 2 hours at
0°C and at room temperature for 16 hours. Water (20 mL), 1N aqueous HCI
(5 mL) and ethyl acetate (20 mL) were added and the layers were separated.

25 The organic layer was dried (Na,SO,), filtered and concentrated. The
residue was purified by flash chromatography eluting with ethyl
ac_etate:hexanes(1:3 to 1:1). Fractions containing the product were
combined and concentrated to give compound F (150 mg, 70%) as a white
solid. MS (M+H)* 409,

30 Q) 5-tetrahydro-8-methoxy-2-(1-naphthyisuifonyl)-1H-2-

hydride (1M in tetrahydrofuran, 1 mL, 1 mmol) in tetrahydrofuran (1 mL).
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After 0.5 hour, water (20 nlL), 1 N aqueous NaOH (10 nlL), and et hyl et her
(30 nL) were added. The organic |ayer was separated. The aqueous |ayer .
was extracted with ethyl ether and the conbi ned organic | ayer was dried

(MySO err])wdégmg‘,ed and concentrated to give conpound G (40%%&%@4 2S ;;1

5 glass 383. H 2.3.4.5-Tetrahydro-5
I dazol - 4-yl nmet hyl ) am no] - 2- ( 1-

ht hyl sul f | e
Ragol U%/I 3:11 o?nzoﬁ?gﬁﬂgggmﬂgbw& (29 %ZQFN;&Queous Na(?Hg ﬁt?%ﬂg)l Biret

0.78 mmol ), 1, 2- c30mb) ma@ﬁéeés Trh§)°f§ﬁalcdé¥9l’ waacseaa@emirhmweausﬂaw

at roomte SdOWi O&ﬁﬁ di um
triacet oxybor ohy:jmrgl de 5 %gt 'ﬂggyy @iﬂé?'sarfd)ﬁ er %Inég%ﬂ?%yéﬁ?%?gaﬁas
diluted with et hyﬂMgﬁ@n)aleel(e’mrlﬂ_wthtﬁ gweropmpnurues((aongg,, asaﬁ)ias ha I
stirred for ap ad u The m xture was extracted with ethy
15 acetate ( Qégéﬁ_@@ aﬁ@*ﬁﬁn ?@ﬁbl ned organl C extracts wer e vvashed wth
aqueous sodi um b|ldz)rb 3 ; VoM - ion | et sl

chloride (25 nm),
sem -sol i d. Thi

Fracti ons contai ni ng glhydmlgrmjct wer e conbl ned and concentrat ed to
s HCl and concentrated

d . Th
o rynesa so' pr b BNBRorCPmADAES (88 s b RO GimuM R Sdo s M 0, e

I(D hM + H +—[ 463]0 0.78 mmol), 1,2-dichioroethane (5 mL) and acétic®adid ¢5 #iL) were stirred at
err

2.3.4.5-Tetr ahydr"8951 femneratira o680 mipytesfaljowed by dhe addition of sodium
Il sl g 8 el it e g
-36 - Q@,wlth ethyl acetate (20 mL) and ammonium hydromde (5 mi), and
PCT/ US98/ 12549 stirred for an additional 30 minutes. The mixture was extracted with ethyl
15 acetate (2 x 25 mL), and the combined organic extracts were washed with
aqueous sodium bicarbonate (25 ml), followed by aqueous ammonium
‘chloride (25 mL), dried (Na2804), and concentrated in vacuo to a semi-solid.
- This material was purified using reversed phase HPLC. Fractions containing
- the prbduct were combined and concentrated to dryness. The residue was
20 dissolved in 2N aqueous HCI and concentrated to dryness to prowde the title

compound (8 mg) as a white solid. MS (M + H)* = 463.

?
2HCI

. 25 2 -Tetrahvdro-5- 1H imidazol-4-vimet aminol-2-(1-
thyisulfonyl)-8- ~1H-2-benzazepine, dihydrochloride

The title compound was prepared as follows.
A) m-phe enz lcoho
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To a_solution of m bromobenzyl alcohol (5.0 g, 27 mmmol), phenyl boronic acid
(3.3 g, 27 nmol ) and pot assi um carbonate (9.2 g, 67 mmmol) in a m xture of
degassed acet 50 nL) and degassed water (45 nlL) under nitro

added pal | %% g’ﬂf etate (12 ng, 0.53 mmol) in degassed acet oRET: '8%38’ 9

. The solution was heated to 65[err]C for 16 hours under nitrogen.

cool i ng, ertorg gﬁﬁ% t

separated. The EOE&@QOJ@ %g?/@rbbﬁ/aﬂgﬁmﬂ Q/gmrtfﬁ 5? rh{?‘\égf ?@ﬁmmc acid
conbi ned et her (3.8, %mmol) and \potassiumi catbanated9.21g 611 n@mg&d(l arm]xture of

chr onat ogr aphy SPORPHEY APetRnerADITALE BFd degpeel el 4p i Hhderfiogen was,

cont ai ni ng the addddcpalladnm acetate ¢t2 ang) msacmmol)ahedbgassed aoatcmelem mL).
conmpound A (

~(m phenyl be%zyf’?'eﬁ‘t@?%}%?m ‘?ﬂ%%?lc)’f? WFB H(éﬂﬁ“ﬁ%’ nifrogén; On °°ﬂ'§?€31y|
ester 15 The btﬁyleemerf;md\ ek addedbaftl thesa remfredsé}yaramtrna
corrpound A

O manar si mAALPOYS 18ySF wag Hasheq pin-sthyhaiser [ngﬁeﬁfeﬁal%%w -

MS: (MtH) + = 42%ashed wﬂt?bnne,Pﬂﬁé@(ﬁbB@) Filtered and concentrated. The residue
2.3.4.5-Tetrahydro-5-[(1H i m dazol - 4-

yl net hyl ) am nol Was(Rurfigshly{lash Fhmﬂwmﬁwmg withy sthy) @cetate:hexanes;
benzazepi nejg di Ryeshl prd éﬁtﬁns contairling thét @dﬁ%@@%lﬁ%ﬁté@m%bh@eﬂ?&tb@

5

was prepared from conpoun ustng the sane synthetic sequence as
described in théo 9Wem¢lmd6f(499). aaaﬁlpt%sqlld MS; (M + H)+ =500.
25 Exanpl e 13 [err] '

2.3.4.5-Tetr ahyM 0- ng'rI F718%I'az 2-yl met hyl ) am no] - 2- ( 1-

napht hyl sul f onyB)- 8- 8k dm ZNgi1R ithyéls uifb alanine

- 37 - VO 99/8“*}4! ot
PCT/ US98/ 12549 e .

15 The title compound (267 rﬁg, 65%) was prepared by reacting compound A

with N-(1-naphthalenesulfonyl)-B-alanine methyl ester in a manner similar to
the preparation of compound B of Example 11. MS : (M+H)* =428.
C) reparation of 4.5-Tetrahydro-5-[(1H-imidazol-4-
hyl)amino]-2-(1-naphthylsulfonyl)-8-phenyl-1H-2-
20 benzazepine, dihydrochioride

The title compound (10 mg, white solid) was prepared from compound B
using the same synthetic sequence as described in the preparation of

Example 11.
MS;(M+I-_I)+=509. .
25 Example 13
Ph
7RO
4,5-Tetr 0-5-[(1H-imidazol-2-yimethyl)amino]-2-(1-
isulfo -8-phenvi-1H-2-benzazepine, dih ochlorid
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The title conmpound (4 my, white solid) was prepared from an internedi ate,
2.3.4.5-tetrahydro-8-2henyl -2- (1 -napht hyl sul fonyl) - 2- benzazepl n- 5- am ne,
in the synthesis of Exanpl e 12 using the procedure described in step H of
Exanpl ewDi99iedpt t hat 2-fornylim dazol e was used in pl ac®CEfUS98/1254%
fornmylimdazole. M5, (M+ H)+ = 5009.

. o T wwbﬁm"}me”@ s, whte KR brircf ol e

qui nol i nyl]- :

nonohydr ochl qri ou Lepar ed .0l

ronobyrach o szntheélst&e%me@ iR Fn&fas%ﬁ’w% i?ﬁeﬂr}' skerﬁ' of

3- qui nol i nyl | edmpleet bk @935: FomyylimidBzoledvas usedTmplaethM-l on of T~
Conmpound E of Exarrpl e 8 64 mml) in DMF (3 m.) was added
di i sopr opyl et HWX'FWWP[? 1Msn{ "1|'%ﬁ'l§°9and 2-chlorotrityl chl oride .
resin (0.2 g, 100-200 nesh, 1%DVB 1 mmol / g loading) and the

m xture was shaken for 24 hours. The solvent was renoved in vacuo and 20
the residue was washed with 10% tri etBXamplecl4n dichl or met hane. After
drying in vacuo, |oaded resin (360 ng) was obtained. B) N [6-Cyano-1
.2.3,4-tetrahydro-1-(1 Himdazol -4-yl net hyl) - :
3-quinolinyl]-N[(2-ethoxyphenyl)nmethyl]- _ benzenesul f onam de
nonohydrochloride 25 To a suspensi on\o}c nd A (30 ng, 0.03 nmol ) in

dry tetrahydrofuran (1 nm) were addedA | phosphine (0.26 g, 0.1 |
nmol ), o-et hoxybenzyl al c I . 014 , ) and
di i sopropyl azodi car boxyl ate (0.015 ) and the m xture was
shaken. After 62 hours, the sol vent o o |
-38 - WD 99/ 01434 .
PCT/ US98/ 12549 KENH

0

10

uinolinyl]-N-[{2-ethox enyl)methyilbenzenesulfonamide
' monohydrochloride h

The title compound was prepared as follows. | _

A) N-[6-Cyano-1,2,3.4-tetrahydro-1-(1H-imidazol-4-yimethyl)-
15 3-quinolinyllbenzenesulfonamide lymer Bound

To a solution of Compound F of Example 8 (250 mg, 0.64 mmol) in DMF (3

mL) was added diisopropylethylamine (0.17 mL, 1 mmol) and 2-chlorotrityl

chloride resin (0.2 g, 100-200 mesh, 1% DVB, 1 mmol / g loading) and the

mixture was shaken for 24 hours. The solvent was removed in vacuo and
20 the residue was washed with 10% triethylamine in dichlormethane. After

drying in vacuo, loaded resin (360 mg) was obtained.

-quinolinvii-N-{{2-ethoxyphenyl hvyll-

benzenesulfonamide monohydrochloride
. 25 To a suspension of compound A (30 mg, 0.03 mmol) in dry tetrahydrofuran

(1 mL) were added triphenylphosphine (0.26 g, 0.1 mmol), o-ethoxybenzyl
alcohol (0.014 mL, 0.1 mmol) and diisopropylazodicarboxylate (0.015 mL,
0.1 mmol) and the mixture was shaken. After 62 hours, the solvent was
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stripped off. Tetrahydrofuran (1 mL) and another equivalent of the three
reagent s wer e added. After 24 hours, the solvent was renpved and the
resin was washed with dichl oronethane. The resin was then shak \%é

1:1 mi xt ur VP44 or onet hane and trifluroaceic acid and tri &% #ne
(1 5 nL). The crude product from anot her reaction (obtained fromthe

reacti on on rgagd
di i sopropyl azodi cmoxy‘frg rhirdA (P'rﬁlg%?d hﬂﬁﬁﬁ%gﬁ&lﬁleenénét%eumrﬁ ed by
RP HPLC el uting veagerﬁqmaddadhaﬁftﬂr 24 hoursg the solvenigvas 1emevethandithe

apPropri at e {1 actl g el 8 RON AN B BHmAIERED The resin Wed MUALHAKR With 15

%. 10 LC/ MB:
Exanple 1 5 1:1 mixturg of dichloromethane\ahd tifjuroacdic, atidd and tthothyhsithne (1 ( 1

I;— ::]m ﬂgffﬂnyl ]g’ ' W@Hym? r?é‘ﬂ‘i? Pﬁfg’rﬁ from. anether. reaction (obtained from the reaction on
nmonohydr ochl ori deame scald lagd! msuhg Diamide. indtews op ditsupropylazodiohibowglate ) was

i dazol -4 y1 | meitigad wehdhis-ohe ApH pyetiee RCBPRIEL latng whiefusoue methanol

conpound (2.5 g, c&ﬁt%mh@@ 2173 EFFW?dT hé anﬁdﬁm{élfrdcﬁbﬁﬁw%wcentrated fo afford
,2,3,4-tetrahydro-1 - H-|mdazol met hyl ) - 3-qui nol i nyl ]

(phenyl met hyl )beﬁ?@ﬁBQGIAfﬁlmﬁndé °@- 68 g, 5.3 mol) in a manner simlar
to the pr epé\fcﬁtleclmé [M+H]" = 628, .

N-[ 6- Brono- 1. 2. 3. 4-t et rahy 1[[1(tr|phenylrrethyl)

1H i m dazol - 4 yI ] met hy] - 3- qui nol i ny] net hanesul f onam de except 25

di et hyl f or mam de was enpl oyed i nst ead ffieNHer il € as the solvent. The
white solid was used WlthOUt further purtTrcatron. .

-39 -

15 =quinolin -N- nylmethyl)benzenesulfonamide
| | monchydrochloride
The title compound was prepared as follows.
A) -[6- o-1 -tetrahydro-1-[[1-(triphenylmethyl)-1H-
im ol-4-yiim [}-3-quinolinyllbe esu mide
20 The title compound (2.5 g, 75%) was obtained from compound N-[6-Cyano-
1 ,2,3.4-tetrahydro-1 ~(1H-imidazol-4-ylmethyl)-3-quinolinyl}-N-
(phenylmethyl)benzenesulfonamide (2.68 g, 5.3 mmol) in a manner similar
to the preparation of N-[6-Bromo-1,2.3.4-tetrahydro-1-[[1-(triphenyimet
~ . 1H-imidazol-4-y{Jmethyl}-3-quinolinyllmethanesulfonamide except
25 diméthylformamide was employed instead of acetonitrile as the solvent. The
white solid was used without further purification. '

-39 -



WO 99/ 01434 PCT/ US98/ 12549

B) N-[6- Cyanol 234tetrahydrol(1|—|-|mdazol 4-yimet hyl ) - .
3- qui nol %H phenyl met hyl | benzenesul f onam de

monohydr ¢yis The title conpound was prepared i nPETRSIREIS4R ni | ar
to Compound E of 5 Exanple 6 except the reaction mxture in the first
part was refl d fQalre h 1.

obt ai ned. nge b dig

prepared from N [ 6-quinolim

‘ RINE ; 3 ) - a
o e P b L L
qui nol i nyl ] benzene nner simlar to the preparation
of Exanpl e 15.The title compound was prepared in a manner $imilapte Cbénpdiind E of

qui nol 1 ny) 5 (2P BRAHAH e Fegeteruiien e el el b eced for 6

nmonohydr ochl orhcdnes A white lyophilate (39 mg, 83%) was obtainedxanRl e 17 20
N-[ 6- Cyano-1 ,ﬁ @E’sjr drol(lH-lmdazoI 4-yl met hyl ) - 3-
qui nolinyl | -N- ?8( I phenyl ) met hyl ] benzenesul f onam de
nmonohydr ochl ori de Exampl e 18 25

N-[ 6- Cyano- 1 4-tetrahydro- 1H i m dazol - 4-yl net hyl) - 3-
qui nol i nyl ] - I\l-‘%"(ufw"f‘%ﬁﬁ %?1‘9’9}'?7& g rﬂﬁﬁlﬁ&@i&)@;—-—z 3.4~
nonohydr og¢bl o i fgp.

N-[ 6- Cyano-1. 2.

qui nol i nyl ] - , HUhehzenasulfonamis @%mmnrn@artothepreparaﬂon
monohydr ochl ordf@;(amp'e 15 - 40-

15 |

quinolinyi]-N-[(2.3-dimethoxyphenyl)methyllbenzenesuifonamide
' onohvdrochloride -
20
25
quinolinyi]-N-[(1-naphthalenyil)methyllbenzenesulfonamide
monohydrochloride
30

uinolinvil-N-[(2~ 'o hene I1lbenzenesulfonamide

ono drochloride
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Exarrpl e. 20 . [ 6- Cyano-1 . 2. 34-tetrahydro-1
-(1Him d - | me hyI )-3-
qui nol i nyl = ﬁ-’f@‘&g ‘di met hyl phenyl ) met hyl ] benzenesul f onam de PCT/US8/12549
nonohydroghl oride 5 Exanpl e 21

N-[ 6-Cyano-1 .2.3.4-tetrahydro-1-(1Hi ’E@ﬂq!_?ﬁz_ﬁl nmet hyl ) - 3-
qui nol i nyl]-N-[(3-thi ophene) net hyl ]tbenzenesu onanj de
monohydr ochl ori defd= O- =

N-[6-Q/ano-1 . 2.

qui nolinyl]-N-| 0

nonohydr ochl ori de

N-[ 6- Cyano- 1. . 2. 3. 4- 4-yl met hyl ) - 3-

qui nol i nyl ]-"N-[ (2-f 1 uor ophenyl ) met hyl ] benzenesul f onam de
nmonohydr ochl ori de 20 Ezggu;g_glExanple 24

N-[ 6- Cyano-1 . 2. 3,4 , oI-

qU|noI|nyII-N-[(3 :f" D RLARIANESL .
monohydr ochl ori de 2 h nelnet ifonamide[err]

- 41 - .
monohydrochloride

10 .
i or' 11-N-f(3-chiorophen Itﬁeth enzenes fonamide
monohydrochloride
15
20
25

UJEJ
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N-[ 6- Cyano- 1. 2. 3. 4- tetrahydro 1-[[2 -(methyl)-1 Himdazol - 5- .

yl ] met hyl ] - 3- qui nol i nyl]-N-(phenyl met hyl ) benzenesul f onam de

nonohydr 9143xe The title conpound was prepared a§m$5\§ﬂ6549 5 A

N-[ 6- Cyano- 1. 2. 3. 4- tetrahydro 1-[[1-(triphenyl rrethyl) 1H

I m dazol - 5-yl ] neg ik O lni Ny lep

benzenesul f onam™d

a manner sin | 3H}me \inolinyilsNeofplrenyimethiy)bengenes

N-[ 6- Q/an01234tetrahydrol[ S I 1 |11 dazol -

5-yl ] nmet hyl n- 3-gul nol i nyl ] -N-(phe sul f onam de

" nmonohydr ochl oithéditle compmnﬁ)mscprépéms@lloWSS rrm)l) was dissolved in THF
o /Pl

T o e ARG
triflate 0 , - ]Cfor
0.5 hour and Oe[rr fig rethinl-3 i phenyh hyl)acid (1 nl)
wer e added and the!sol ution !\#/as re“uxed for 2 hours. The reaction

m xture was cool ed zed with 1 N NaCH solution. The
product was eEkaapled5Swddconvitsd torthbitiileccdripéithdih)a matner simildrite conbi ned
extract solution was g\rlﬁfg é"ﬁsgii\és] SAerr]) and concentrated. The 20

resi due was tFPPRPYRd K (2x10 m) and. purlfled by silica gel

flash 10 cB)uMpNe{GLC Y4 ‘ b -~ az8h 5

0.1 to afford the e5|re : . SdISSO ved in 1N
HC solution (1 mi$=¥ad ¥y 188 EE=3183r ovi de t he

title corrpound (218 ulﬁmgﬂ Qﬁﬂl m[g ﬂbﬁdeess Iyoph| I ate 25 M

(MtH) [ err] 498. Exanpl e 26 :

[err] Compound A (362 mg, 0.5 mmol) was dissdlided in THF (5 mL) and cooled to

-78 °C. To this solution was added methyl triflate (90.2 mg, 0.55 mmol). The
15  mixture was stirred at -78 °C for 0.5 hour and 0 °C for 2 hours. Water (1 mL)
and acetic acid (1 mL) were added and the solution was refluxed for 2 hours.
The reaction mixture was cooled to rt and neutralized with 1 N NaOH
solution. The produ'ct,was extracted with dichloromethane (3x20 mL) and
the combined extract solution was dried ( Na,SO, } and concentrated. The
20 residue was triturated with hexanes (2x10 mL) and purified by silica gel flash
column eluting with CH,Cl, : MeOH : NH,OH /95 : 5 : 0.1 to afford the desired
product. This material was dissolved in 1 N HC! solution (1 mL) and water
(10 mL) and lyophilized to provide the title compound (210 mg, 9%) as a

colorless lyophilate.
25 MS: (M+H)* =498.
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N-[ 6-Cyano-1,2.3.4-tetrahydro-1 -[[1 -(nmethyl)-1H i m dazol - 5-

yl ] met hyl ] <3< | nyl]-N-[(3-thi ophenenet hyl ] benzene-

sul f onam dWJﬁ%dr ochl ori de The title conpound was pr ec|c')ra{[r’se9 gm
Exanpl e 21 using the sane synthetlc 5 sequence as descri bed for t he
prepar ation of Exam 6-Cv

qui nollnyl] N-(phen iii Uner S S ULV ITINT

monohydr ochl ori de The ti tg anided e ol | ows.

A N- (6- Brono- 1. 2. 3. 4-t et rahydr o- 3- qui no

net hanesul f onani The title compaund was P&Pﬁf@dﬁ@'ﬁ/@‘%ﬁ@'ﬁaﬁbﬂsmﬂdhﬁ same synthetic

3 2m noaul ol "sdiidhfl 4 BYISER fof e BraSgHIRER o Bxtingle 28,51 o7 O

N- (6- Brono- 1. 2. 3 4-tetrahydro-3-quinolinyl)-N

(phenyl net hyl) met hanesul f onam de E&E !Ejlgilgeggonpound was prepared by
usi ng the procedure described for step arrpl e 7. Yield (600 nyg,
dixd-1

76%, a white sol iN:
N-[ 6- Cyano-1. 2. 3. 4-tetrah dr ) '

(phenyl net hyl ) met hanes ArORTH fre et t P e COTpPOtT ve =par ed by
using the pn@cedure descri bed for stmml e 8 Yield (430 ny,

66%, a white s

N-[ 6- Cyano- 1, 2. 3! f'ﬂ?ﬁeﬂw‘{wﬁﬁh@ﬁ’ﬁfaéﬂﬁ f°A'° rret hyI) 25

3-qui nol i nyl]-N-Aphengl HEe-3-quinolinvi

nmonohydr ochl ori deP etitle corrpoun was prepared by using the
procedure descri bed f@glbéﬂﬁ—ﬂ—ﬂ-ﬂ—g‘ldﬁ Exanple 10. Yield (30 ng, 66%. M5,

(MeH) = 422 3he title com ound yas prepared from S-Ehﬂﬁabﬁngﬁne using the synthetic
N-[.6- Cyano-1 .2.3.4-tetrahydro-1 - thyl)-1H i m dazol - 5-

yl ] met hy! ] - 35quusﬁquam9|e]st¢p Cotocstop 'efﬁxqmelm%ﬂé@ {(MnkDT 5805
monohydrochloridgy  N.(6-Brome-1,2,3.4-tetrahydro-3-quinoliny{j:N-

e ethyl)methanesuif i
The title compound was prepared by using the procedure described for step
A of Example 7. Yield (600 mg, 76%), a white solid. MS; (M+H)* =396
20 C) N-[6-Cyano-1,2.3.4-tetrahydro-3-quinolinyi}-N-

Imeth sulfo ide

The title compound was prepared by using the procedure described for step
B of Example 8. Yield (430 mg, 66%), a white solid. MS; (M+H)* =
D)  N-[6- -1,2,3.4-tetrahydro-1-(1H-imidazol-d-ylmeth
2  3- ol -N-(phenvimethyl)methanesulfonamid
onohydroc id .
The title compound was prepared by using' the procedure described for step
B of Example 10. Yield (30 mg, 66%). MS ; (M+H)* = 422

30 .

ethvll-3-quinoli -N-{phe thyl)met esulfonamide

monohvdrochloride

-43-



WO 99/ 01434 PCT/ US98/ 12549 |
The title conpound was prepared from Exanple 27 in a manner simlar to* )

the procedure given in step G of Exanple 29. Yield (35 ng, 80%. ) VS
(MrH) [er WOIBB434 5 Exanpl e PE3/US98/12548 1 |
(R -N[6- Q/ano 1 .2,3,4-tetrahydro- 1 -[[2 -(methyl)-1 Himdazol -5-
%Lgﬁ;g?’g]c hi O?Tia%? ] %%nlpounﬁ%}gsn }Sre”ﬁeatrgﬁ ﬂ)ol?r(wa %(%nmep?g gﬂrq aammanner similar to

(6- Cyano- 1, 2, Jhé-groteddredgiversimistepdt iof Exaafplé 291 CYiekl (35 mg, 80%2

1. 1-di et hyI eg‘uélq\gsﬁg The title conpound was prepared from
(6-Bronmp-1.2 it hyﬁ?% 3- qui nolinyl)carbamc acid. 1.1

-di net hyl et hyl ester by using the procedure 15 described for step B of
Exanple 8. Yield (140 ny, 67%. M5, (M- err]_ = 273. B)

6- Cyano-1, § 3, 4-tetrahydro-3-quinoli n@-i'%ﬂlguﬁ-%chl ori de To a

sol ution of conpound A (546 ng, 2 mmol) in net ./_- chloride (5 nlL)

at rt was added HC in dioxane (4 M 2 m_ 8 The m xture was stirred
at rt for 4 hours. The m xture was concentretgadaad the residude was 20
triturated with diethyl ether (20 ) The sokl 8 was col |l ected, washed with

diethyl ether and dried to afford conpotyrd B*(220 ng, 100% as a solid.
LOMS;, (MtH)[err]= 174 O _

N- ( 6- Cyano- 1. 2. 3. 4- t et r ahydr o- 3- qui nol N
hydr oxybenzeneacet am de 25 A m xt ure@é

nmpSwd B (209 ng, 1 mmol ) and

N- et hyl norphiline (0.5 m) in (5-m) was stirred at rt. After 10
mn (S)-(+)-mandelic acid (185 1‘“2 rrm)l) HOBt (153 ng, 1 mol)
and EDAC[err]-Oc 23 Ok T : 3
. i 20
m_) and was waskHme 31D~ [ *‘ 4 14k enze ona e
- 44- monohydrochloride '
10
A) -Cyano-1.2.3.4-tetrahydro-3-quinolinyl)carbamic acid,
1.1-dimethylethyl ester
The title compound was prepared from (6-Bromo-1.2.3.4-tetrahydro-3-
inolinylica ic acid, 1.1-dimethylethvl ester by using the procedure
15  described for step B of Example 8. Yield (140 mg, 67%). MS; (M+H)* = 273.
B) 6-Cyano-1 4-tetr ro-3-quinolinami rochlorid

. To a solution of compound A (546 mg, 2 mmol) in methylene chloride (5 mL)
at it was added HCI in dioxane (4 M, 2 mL, 8 mmol). The mixture was stirred
at rt for 4 hours. The mixture was concentrated and the residude was

20 triturated with diethyl ether (20 mL). The solid was collected, washed with
diethyl ether and dried to afford compound B (420 mg, 100%) as a sohd
LC/MS; (M+H)'= 174
C) N-(6- 0-1,2,3.4-tetrahydro-3-quinolin

hydroxybenzeneacetamide

25 A mixture of compound B (209 mg, 1 mmol) and N-methylmorphiline (0.5
mL) in DMF (5 mL) was stirred at rt.  After 10 min (S)-(+)-mandelic acid (185
mg, 1.2 mmol), HOBt (153 mg, 1 mmol) and EDAC *HCl (230 mg, 1.2 mmol)
were added sequentially. The mixture was stirred at it overnight, diluted with
ethyl acetate (20 mL) and was washed with water (2x20 mL). The organic
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PCT/ US98/ 12549 | ayer was dried (Na2SO4) and concentrated. The

resi due wa fihed by fl ash col um chromat ography (Sic9%g

Hexanes / %&%Iblt‘%;afford a faster noving isoner 1 (1?0 rrgssﬁég&? as
a foam and sl ower noving isomner 2 (100 ny, 33% as a solid. The

i somer 2 was r ecuawrzwés aaed I(Na;@@t)cam embentra'ied ange yééi&n@)ﬂa&pmreﬂ bl e
crystal anal ysi >Hash m?grihégocréa ogra y &ebg Ekﬂﬁc Hexanes 72 (1§ to foorda

configuration.
[S- (R, R*)]-N-( Gfasmnmomng Bomeret (120ymgp39%) dsna foamiand slowpr moving isomer

o R (G o B e e a0

(d, 1 H alvzsdm)x-raygmqlg crystgl anglysi themrucylrggwawe@rmyned
3.04 (m 1 H) 2ag4S( 9)- ﬂ:onﬂguratlorhi) 2. 64 (m 1 H. | somer 2;

[S- (R, S*)]-N-(6-Cyano-1, 2, 3, 4-tetrahydro-3-quinolinyl)-[err]- 15

hyd b

hydr oxybenzen=cRaHS, o4y %&W@F&?ﬂf@fﬁ%ﬁkw&? SRl [P
= 7.6 Hz), 4.98 hydrokybenzeneacetanidé2 (m 1 H), 3.43 (m 1H), 3.28 (m 1
H, 2294 (m 1 H), 2.80 (m 1 H). D)

(R) - 6- Cyano-1D 2. C{a)},#e-t&@l*(;cd:rb.?ﬁ- MeOH) i namne 20 A solution of Isonmer A
120 0. 39 I 1

\(Nas strr?rred at re qu te tu?ézj@ %@9 71?23’“’%@ 708 (ﬁfféﬂ))(agw (& 1%‘1

cooled to rt and=t/h@Ha) ﬁ-ﬁ?l(ﬁe‘ WBr 4.94(my &) 3. 1948J. Hiséd-@4 (g1 H), 274 M)
was added and thpj)szBat(ht Mps washed wi th net hyl ene chl oride once.

e e oo Utommr e vz oy g mand stetes 2
(Na2SO™4 ) a coHXérﬂ’ﬁy e ae't‘%a%gtﬁm‘ conpound D (48 ng, 72% as a solid.

LC.MS;  (MrH) [ er 1 ]ia] 12499°(c 1570, MeOH); mp 151- 157°c
(R) - 6-Cyano- 1. 2. é_’ftetra

phen
e ane L 2 ARG Yor ) 20 0 1 5. h i, d =56 el 988, 1 H),
benzal dehyde (294 C | d rt for
15 min and NaBH( OAW%%J 1—1),3Q3%§l T‘F"F-?j bZS‘gﬂ ?H&mm(ﬁ"\ﬁ’aﬁ ?e%o(@héq-‘s)ane
amount's of benzaPd ehyf8)=8:Lvano-1.2)3 d-teirahy dEo-g -quinelipamn
The third partion of { nzal deh

amount  of
NaBH( OAc)[edd (& Ss%m'\'lxﬁélasaﬂ?ﬁ!d‘\ £12Q.mg, %539 HWB‘P'E@T etbiaéomwﬁ af‘ﬁg?sfgact i on
m xture was neut salfdriczacidyil trhLYlwak istifed at reflux tephparature dowd16 houes:t e wi t h

fﬁgh}" ene chlori gei{iRk wval dBoled ' a‘i'n‘?fmb%‘i'atiles were removed in vacuo. Water (2
- mL) was added and the solution was washed with methylene chioride once.
The aqueous solution was basified with 4 N NaOH to pH 10 and extracted
25  with methylene chloride (3x5 mL). The extracts were combined, dried
{(Na_,SO, ) and concentrated to afford compound D (48 mg, 72%) as a solid.
LCMS; (M+H)*= 174

®.5 hour.

E) ~6- 0-1,2,3.4-tetrahydro-N-(phe e -3-
uinoli ine

30 A mixture of compound D (48 mg, 0.28 mmol) and benzaldehyde (29 mg,
0.28 mmol) in acetic acid was stirred at rt for 15 min and NaBH(OAc), (58
mg, 0.28 mmol) was added. The same amounts of benzaldehyde and
NaBH(OAc), were added after 0.5 hour. The third portion of the same
amount of benzaldehyde (29 mg) and NaBH(OAc), (58 mg) was added after

85 another 0.5 hours. The reaction mixture was neutrallized with 1 N NaOH
solution and extracted with methylene chloride (3x10 mL). The combined
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extract solution was dried (Na2SO4) and concentrated. The residue was .
purified by flash colum chromatography (Sierr]; Ethyl acetate) to afford
t he WORRB4compound (55 nm, 75% as a gel. Lc/ MBCT. 2542 r] =
264 5 F) (R -N-(6-Cyano-1. 2. 3. 4-tetrahydro-3-qui nolinyl)-N

i) benzenSait onyﬁ*ﬁwﬁ@fﬁ @taasof*dﬂff%%%agim TR YR e (50
ng, 0.5 mmol ) PHrtiedkkllas @qlwpnu romatogrﬁ@hw‘\c‘@:e | geptate) to afigrdthe
Stl rred at rttmgboﬁ,ﬁmeqsgrpﬁg,tm dslaged with 10 nethylene chloride (10

The resu ed wth water, dried (MgSQ err])
and concent ra[‘?éﬂgTMw vvas pur| f ied by fl ash coI um
chr omat ogréaph¥) ( Si (RxNi(6-Cyan R3.Antatrahydi inyl4N~ title
conmpound - : [err] = 404 ©)
R) - N-[ 6- Cyan
,(m) dazfﬂ ny| y qzenesul%onyl chloride (55

benzenesul f onayg, ¢e33mmblydriethyi 50m 05 nmt)Jand@MAPr(mung)ﬁ (58 ny,

Y 2" dichl érﬁzﬁéﬁﬂs %*Lﬂ qgat»&v%s@ﬂr*éﬂ af 33 bl By hetailiBuit] .
mn and t¥Q et mqtlsylean@h[cm TmbaBhe rpdtingmixurewaswashedwish water,ed at
rt for 2 hourol 8 Mgl\%%haai&%enﬁ%d SFHHBidRS was purifisd’by fl&sh Boluhfiyer se

VEGH ' vt ¢r CHBRAIPEIAREYOSIor PR, harnes /of - Sbto afford Yy KB FomReURD

Fracti ons con{gfi mgn@Z%*)eamﬁoamd L@IMSJ((M-M@#& 45Q;bl ed, _ concent r at- ed
The residue di g : A o 35_% er (1 m)
and Iyophlllze to arftora i [ Tpound, U o,

col orlessﬁyophl | atiB1G QL I=O RN UIEN ATV & thyl err] (c =

0.83, Me(OH). enzenesu fona ide monohydroch e 30 - [err] -
A mixture of compound F (58 mg, 0.14 mmol) and 1-methyl-5-
formylimidazole (20 mg, 0.18 mmol) in 1,2-dichloroethane (0.5 mL) and TFA
(0.2 mL) was stirred at rt for 5 min and triethyisilane (0.05 mL) was added.

20 The mixture was stirred at rt for 2 hours and concentrated. The residue was
purified by reverse phase HPLC (column: YMC S5 ODS 20x100 mm; linear
gradient from 10-90% MeOH in water containing 0.1% TFA in 15 min at 20
ml/min; UV 220 nm). Fractions containing the desired product were pooled,
concentrated. The residue was dissolved in 1 N HC! solution (0.5 mL) and

25 water (1 mL) and lyophilized to afford the title compound (42 mg, 79%) as a
coloriess lyophilate. MS; (M+H)* = 498. [a], = + 33.2° (C = 0.83, MeOH).

Example 30

30
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(R E)- 8- Sy 3R . 5-tetrahydro- 3- (phenyl net hyl ) - 2- -
(phenyl sul faaesmmas. >t F 0 ol - yl nethylene] -1 H2.  TCUUSSIE
benzazepi ne nDnohydrochIorlde The t|tIe conpound was prepared as
fol | ows. 5 A ; A ¥ P

1.1-

(R-[err]-[[(1, 1- D nciRBLBVISUNOBY NI AT

met hyl ester (1.5 g, 5.1 rrrml €M c clﬂ { N THF (10

m.), was added |ithium borohydr| rg; ), vved by et hanol
10 (10 nl), droawesmtemmpauedwasumgpate asmilovm hours an addi ti onal

L P A SRS o
adj usted to pH 4 by t dimethylethylidestesn of a 10%C|tr|c aC|d sol uti on.
O I t | .
solut 1 o' v ext 158 SRR -Dimemhgh fiarhoRafufitbeAtbtibiRancic
clonbl nedI dlrl ed abilgBQeﬂ'lyéb)stelr(tﬂ ch;rﬁzﬂemnmateblMed\Gtﬁm 1985, 28, 434pirf THEF @O
0

chr omat ogr aphy offta) eB-Adad Bridim praRyéinds, B el e, B Bman, folowad oy ethans!
K/:56| ? Nﬁ l{{) [2 911(])89‘(/1)2(23 ail)| Geopwisé.c Afterptining atat ffrqlaﬁadsurleph?rﬁ\lddmnal fithium A

; err] = r 0D e carbam c
acid 1.1- q‘ydzngpr@ﬁwéawhngagps addg% nf%stgnmggmﬁ'l? g%if‘l npound
A(l.4g9, 4.8 mbhr@%ecﬁabﬁﬁnmwu?@madécbﬁle% and adjusted © pM4 4'Bpthe i N
net hyl ene chlori de added ;i n _portion qutlon of

tri phenyl phosphi add {“9“5” 9°/°6°'Fﬁﬁﬂ@§’ sQlutiong Ojgﬂe'ersg?vem% WRre amveé@ndmas
concentrated in Yps pesuMinh Ef?ﬁdg u udbBs %ﬁltﬁMrW&é @ﬁtfﬁ&tefd With dichloromethane.

chr omat ogr aph on silica gel ilon wt h 0 et acetate 1 n hexane
af f orded (1. Theogxtigcts were combinash sisigdd mdc eongentrated in vacuag,

(Miferr] = 328 gffordac@arc&ﬁ)eé&&uﬁré@‘ﬁ?whxﬁﬁ%&ﬁﬁ%@b@ sﬂpy'] 30

benzenesul f onam [ution o in 4 N
HCl i n di oxane (sbramatogsaphy on silicat ge!reiutlm@mtb mr@hylﬁamtﬁenmezenpsﬁat e

was vashed wi tn SL{H2ch &R of the tite MRS TIEHs phictiEaGRe A 0 (1F, 1
solid. To a sol uMSIr(Male*h#%B&ol | d and . :
-47- 20 B) -Bromo-1-(phenyimethy opyllcarbamic acid 1,1-
imethylethyl e . _
To a solution of compound A (1.4 g, 4.8 mmol) and carbon tetrabromide (7.9
g, 9.24 mmof) in methylene chloride (50 mL) was added in portions to a-
solution of tnphenylphosphme (2.5 g, 9.6 mmols) over 0.5 hours. The mixture
25 was concentrated in vacuo and the residue was purified by flash
chromatography on silica gel. Elution with 10% ethyl acetate in hexane
afforded (1.3 9, 83%) of the title compound as a white solid.
MS (M+H)* = 328 _
C) -N-{3-Bromo-1-(phenyime ro -
30 benzenesulfonamide
A solution of cdmpound B (1.3 g, 4 mmol) in 4 N HCI in dioxane (30 mL) was
stirred for 3 hours. A white precipitate was obtained. The mixture was
evaporated to dryness and the residue was washed with ether and dried in
vacuo to afford 1.0 g of white solid. To a solution of this solid and
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WD 99/ 01434

PCT/ US98/ 12549 triethylanmine (1.7 n, 12 nmmol) in nethyl ene chI Qri de
(30 nmL) was added dropw se benzenesul fonyl chloride (0.56 n, 4.4
mol ). WQ 0334 ours, the sol ution was subjected t /U§8H12549

chr omat ogr aphy on silica gel. Elution with 3% ethyl acetate in

hi f ff £ th il
gol gifeg;moﬁm(e) rwf\gkﬁal 8’1].] ‘?Qnﬁg |qn'§hybllgp?gzpf??@0(éaqnﬂ %asaaséld%d -

R)-Tri ph Idré, Zbn| lchld L5amLy dldmmol).-After 3 h , th
e o et el S Y Wy el 22
tri phenyl pho ) was
\f,i\gat ggoi gdat ?ft%in?c\‘faﬁéﬁh chiordfdrm|«ffordiéd (12 38 g, S0t%) ofrzrgmeht:cuw eompbenclm xture

S S . of vigorous
stirred ePher@S&C "?ﬁs}?ﬂz&%piﬂél"gpvvla%e’c)ﬂc@ﬁ’é@ MEt ration ) un)cgler an
at nosphere ofpyi t (g : A ol
as a white powder.

-(tri phenyl n‘et hyI )p_ngum_m!ﬂg
dazol - | d D
I(Tooag & 6 m:%hed?fo}ﬁﬁtmef(y' g Q,@‘?‘rﬂﬁ\ol) and tnpheﬁwbnbsmne 0ggoun

rmylim azolegg g 0.94
mmol ) in netid imebaceatenilyile (119 inale) mheated in‘a preseure viessetal 128 "Ger e
filreredignd 4 3d hoar &é‘*@ﬁgﬁ&@gﬁ chBlelf 191 3fid wHtadded dropWidd ® 250

resi due was ed Wwth of L A nol ecul ar _ si eves 0 added.
Af t er 1 hour mk owigm'ous!y@ﬂmedteihmﬁbw ite prampugteyvas)/q:btameale (!ahcrm_

in THF I and
the filtrat e\%se?%g' %"ﬂ‘{s eSSf niﬁrogghoajff eS| dggb/%}a&tﬁle?e@tée‘%hk\gﬁ et hyl
acetate and tatseawl'hwpmmdevashed W|th bri ne dr| ed (MgSJ err]) and
concentr at ed.o,The , 160\ AR matography on
25 silica geg) _El ﬁ l;ided (108 mg) -

of the 15 ‘ i namide (Oonbl ned yield
679 . M5, .

4- Br onp- 3- (br%ﬁﬁpr’é'f’ Q’%ﬁmﬂfmﬁqﬂ@ mg,OEQ%mgl)ggfiut |"(§¥1| of - of .
4- br ono- 3- netfhgrhimidiazoler (320 rad, 0.94 miidl) immiejhylenecehlbdde va&s dried pwethl or i de

of ﬁeﬂkéyl“ﬁér@aéﬁe e loiwas Hoflelar i ftadh PR to amedsd 21

After 10 hourvhitd feam @@élﬂh@ wasediluted with 6fTHF (24 nill) andBA amlecular sieves at e
g?za\r/l\?ih&gyera Ood/% %ﬁ gr ?ﬁg@@fwg%’r& "myﬁeﬁt@%*ﬁ%ﬁﬂ?%ﬁﬁ% 4 éﬁbved and
t he 1M) in THF was added dropwise. After 1 hour4$he mixture was filtered and
the filtrate was concentrated in vacuo. The residue was diluted with ethyl
acetate and the solution washed with brine, dried (MgSO,) and
concentrated. The resulting residue was purified by ftash chromatography on
25 silica gel Elution with 40% ethyl acetate in hexane afforded (108 mg) of the
tltle compound, and (149 mg) of the Z-isomer (Combmed yield 67%). MS;
(M+H)* =610 :
F)  4-Bromo-3-(bromomethyl)benzonitrile
To a solution of of 4-bromo-3-methylbenzonitrile (1.0 g, 5.0 mmol) in carbon
30 tetrachloride (7.5 mL) was added N-bromosuccinimide (1.0 g, 5.6 mmol)
followed by of benzoylperoxide (50 mg 0.2 mmol) and the mixture was
refluxed. After 10 hours, the reaction was cooled to 1, filtered, and the filtrate
was washed with 10% NaHSO, (5 mL) followed by water (5 mL). The
organic layer was dried (Na,SO,), filtered, volatiles removed, and the |
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PCT/ U898/ 12549 resi due was purified by flash chromatography on
silica gw 9’@1”';‘4 on with 10% Et hyl acetate in hexanggigesosndé® title
conpound ((b 369 as a white solid. [err]H NWR (270 MHz,
CDCl[err]) [err] 4.55 (s, 2 H, 7.38-7.42 (m 1 H), 7.65- 7.77 (m

(2H¥1 I 5 t ﬁ) I ):é?dﬁb was nﬁww f??y@rommr?phyltdwsﬂlemm Elution with 10%
en me

bor enyl ] bense syt m(fafﬁ fuligxanss gavelsha il emasind (5,6, A7) s e,
0.45 mmol ) in éHIdT‘fI"fNMR'Ibm Mz, CDBNY 5 4.55 (s, RTH);7.38-FA2 (miatH)R JUES-

dropwi se of a 0.5 Msolution of potassium 1 bis(trimethylsilyl)amde (1
m.) in tol uene773\1(h19|2|"3t| rring for 15 mn, a solution of conmpound F

(151 ng 0. 85 1) HR-1(3- nygag__eggﬂq,g#ﬁgﬂﬁmﬂg.y.Pbour s, the

m xture waS dilTlte acela ed twce wih brine

dried (MSO™), fil tiphenyl yi)e anyimethy , 2 SV
flash chror’rr:g efBe 'e'élﬂ ut [ on WI t h 10% et hyI acet ate

in hexane 15 aff ny, /Qr as a white foam
The conpound Toasoltmo(rmf&:ampow@/ﬁ)@mmg,r(béémoﬂ mnB HAVAHNLyrat)rt anéOB

|(_2) he n§/ Fs E I) f g n %r)dq ; a[%?én,?\y% 8§§ﬁ§ %{"ﬁﬁ% éfp{@ @/n%@gﬁéd of § potassium

yl 1 met hyl q0e] -BisitAmbthydsilyhamide (2enl)An solueneoAfter stimingdond5 @nin3e sajytidh 37

T, 0,008 g Cc?ﬁfm@?ﬁ(ﬁﬁmgneg%zmwmmh)m e 350K RHBT P9 "o 5

nm) was heat ed1611rs Shelmbaurebwiae ditatedAnitin éthyl incatdte awastiad twice withobrifel( | 1)

.acetate (1 h h
S5 hour t ne el MG BE Al 58 B s, 163 shHals i fubieront o e
;][1 ][ gggte qarap h%/cr?anﬁtégraehgein siféa/ geR ElUidrhwh%0% rethylmabamheﬁmane
(MeH) [err 16= - 7gl_f§pr<eie§ ?he title cog'lpoum% (155 Q\Q,a 51 °2) %%lae wmle 194m. T compound Ve

(R E)- 8- Cyano-g y, U8bL wé%rracsvéraaews

(phenyl sul fonyl 13!5 iH—l n)1adazol

benzazepi ne nddphydELE}-8:C¥a 3,4, 5+teirghydro-3-(p r Y250 1y,
0.027 mmol ) in di chYHSHFidia L. -1 1: N hF ﬁhlane

(0.25 nL) and triflUoroacetsc
the vol atil es were Ydmethylene

di | uted wiyph Vé)@éh;f@g\%?o%pﬁl'(ho?ﬂﬁ%‘é?%m%ﬁt PHaU%?Ieeétb](owﬁrg,om

-49 -
PCT/ US98/ 12549mmol), triphenyd phoaphine{@ myx©H008 mmelsand trigthylagine (i1 wi) inhe

mxture was drécee%nitrile (0.5 mL) was heated at 80 °C for 6 hours. An additional amount
of Pd(ll) acetate (1 mg) and triphenyl phosphine(4 mg) was then added.
After 18 hours the volatiles were removed and the residue subjected to flash
25 chromatography on silica gel. Elution with 35% ethyl acetate in hexane
afforded the title compound (20 mg, 75%) as a pale'yellow foam.
MS; (M+H)* = 723 |

1) E)-8-Cyano-2,3,4,5-tetrahydro-3-(phe ethyl)-2-
Isulfonyl)-6-[[1H-imid -4yl hvienel-1H-2-
30 zepine monohvdrochloride

To a solution of compound H (20 mg, 0.027 mmol) in dichloromethane (0.5
mL) was added triethylsilane (0.25 mL) and trifluoroacetic acid (0.1 th).
After 3 hours at 1t, the volatiles -wére removed in vacuo. The white solid
residue was diluted with ethyl acetate, a smali amount of sat NaHCO, was
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(MySO4) and concentrated to yield a gumy residue. This material was

subj ected to flash chromatography on silica gel. Elution with 3% net hahol
chl orof orm afforded the free base of the desired conpund &as a’

Whl te soMOPYM34hi ch was dissolved in ethyl acetate and 1PGA/HSYS/1254%t her

(30 [err]1) was added. The resulting precipitate was filtered and

dried in vac K/&ﬂ@?‘é %Hi%g [éi%ﬁjre was stifrdd GigoPRY "hé RiulPwas diedsS 2 White

solid. M5
- 50- (MgSO,) and concentrated to yield a gummy residue. This material was

subjected to flash chromatography on silica gel. Elution with 3% methanol in
chloroform afforded the free base of the desired compund as a white solid

5 which was dissolved in ethyl acetate and 1 M HC| in ether (30 pl) was
added. The resulting precipitate was filtered and dried in vacuo to afford the
title compound (6.5 mg, 47%) as a white solid. MS; (M+H)* = 481
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WO 99/ 01434
PCT/ US98/ 12549 What is clained is: 1. A conpound of the

formula | [err] wh L3e
| , mr,s a ?4"2‘%%‘0 or 1; nis O 1 or2; Y iselgse,gscgtsgaé?rom

the group consisting of CHR[err], SJerr], SJerr], CO CJerr], O

NR[err], SCIerrW}BEfgélh, err] C(NCN) C(NCN)NR16 NR[err]CO
NR[err]SCIerr err]NRlerr], SOerr]NR err] NR{err],

S(O (NR[err]), s(mgnpqqqmwrfpmubrlmlhout Y: 10 Zis selected from
the group consisting of CR12, S, SJerr], Sgerr], CO CJerr],

O NRerr], SOerr]NRerr], Rrg NR[err]NR[err] ONR[err], NR[err]Q
NR[err]SCIerr]NR[err],

. //\N‘Q_Rf—s —~Ty— Z R1,R¢,R3,R4;Rs.ﬂs
Rg,R10”. N/'

i
wherem :
5 Im, r,sandtare00r1
nis0, 1or2;

Y is selected from the group consisting of CHR12, 302, S0g, CO, CO2, O,
NR13, SO,NR14, CONR15, C(NCN), C(NCN)NR16, NR17CO, NR18S0p,
CONR'9NR20, SO,NR2INR22, S(O)(NR23), S(NR24)(NR25), or without Y;
10  Zis selected from the group consisting of CR'2, S, SO, SOz, SO3, CO, CO2,
~ 0,NR13, SO,NR4, CONR15, NR26NR27, ONR28, NR220, NR30SO,NR31,
———  NR3280,, NR33C(NCN), NR34C(NCN)NR35, NR36CO, NR37CONRSS,
NR39CO,, OCONR40, S(O)(NR41), S(NR42)(NR43) or CHR12; or without Z;
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NR[err]SOerr], NRerr]C(NCN), NR[err]C(NCN)NR[ err], NR[err] CO

NR[err] CONR[ err], NR[err]COerr], OCONRerr], S(O(NR[err]),
S(NR[err])(NR[err]) or CHR[err]; or without Z g
-51 - WO 99/01M48% 99/ 01434 PCT/US98/12549
PCT/ US98/ 12549 Rlerr], Rerr] are selected fromthe group

consi sting of hydrogen, halo, nitro, cyano and U R44; Uis
sel ect ed fronR{HBE gresplectadsfrotni the group, colsisiRpeftetroden, hald, nfitd, dyaho
CJerr], rr]COerr], NRerr]CONRerr], NRerr]Sderr],

NR[ err] SQerr?’HQFQSrI', SHJerr]NRlerr], NRerr]CO CONR[err],

5
P gelB héi 45 ’
o] her 1 Anseeeln s crogy cendismg of s, 0. N, (S50  spB o)
Rerr] , R erNRI8GOe), NRYIIGNRESE, RR4PSD,, NRSOSONRS!, STMNRSZNRSRSD, R30,
6, R37, R38, k39, RAG. R41. Rerr], ,

R31, R32, R33, R34, R35,
Rlerr], Rﬁerr(]k'QNﬁ%éer,z eand POgREPar withost L, R[err], R[eng], R[err}, o
ang. are selecte

From the. o ote:EDSePUEi RS, BT 17 G318, H7oRes. FISFRD , BR): FRE20R2S, RherBEy ol o
bst i d h

aroup consi strph o Rrdasno, B, R RO R, R R BB [ el

Subst | tut ed 9P, AdR, IRy 47 Ja F49, RE, Mk AV, RSS, 64, RSB RS S7, RSB

C251 o5 % o, Mmoo gy St B %P B St b S

group coh@i sha@ooﬂcloiﬁbﬂﬁtWhylm*myg, 'SUbStijt u]t Ed a: kyl , ialkkfanyl-,
bstituted , . substituted a n ar al kyl ,

cyor oal kyl . 314 S i2iard leted! fom Hie Grcumcansisting of Ryclsogan iaibled

het erocycl o, supstitatedhikgk maérmrbﬂbstm_éa@tuenﬁ,aélw,l substituted afngvm,' tuted

car banyl wherei _subst|@f§fnts on the njtrogen of the substitute

carbany!| ar e &KW, c¥clogliofl &nn substityted anh qtemaloelﬁkwitumet?rowp?;ky| ,
bsti B54nER6. t ot Wo o

2R[Oeflrj] :St I tg ﬁj,' ?rar' rﬂ . hg[acla? %F&%djefrrﬁh tia%%ﬁ éz%%ﬂ‘gcs:té@?‘foi nto forma

cycl oal k% ghydrogem plitvhosubstityted alkyl ralkenyl, supstituled atkenyl] alkynyl, R5 and

R6 A : ; .
Subst 't uont - aDsEIE Ay BRI Elibalfyt S RusieiRel 4 PerardBrclor ¢, o
the group cosybstitutad betemgyslo,|cyano, alkwxysarbooyl, Cafloxy) rardvarhyd wher ei n Q 16\ S
N : . . : . ,
BR[aﬁ(rjr ]CR[a(rarer %gtr’ on, ‘{)é?/'ggﬁ'fﬁg"uﬂefﬁ'r" sourb ni r@%g rrl' thﬁ'}'{go%éﬂ gf)}fe %@%g'é‘ﬁt?_dsm fur
or nitrogen carbamyl@are sbledted hydeogem ralicd, subsiituted edicgy aryl pharatiadeut i cal |y

T N R
* R4, RS and RS can join to form a cycloalkyl group; any two of R, R2, R3, R4,
RS and RE together can be oxo, except when the carbon atom bearing the
substituent is part of a double bond;
R, S and T are selected from the group consisting of CHo, CO and

25 CH(CH2)pQ wherein Qs NR57RS8, ORS9, or CN;
wherein pis 0, 1 or 2; and |
A, B and C are carbon, oxygen, sulfur or nitrogen; D is carbon, oxygen, sulfur
or nitrogen or without D; its enantiomers, diastereomers, pharmaceutically
acceptable salts, prodrugs and soivates thereof;
30  with the provisos that:
when | and m are both 0, n is not 0;
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-52. + « "W 99/01434

PCT/ US98/ 12549 Rlerr] may be hydrogen except when Z is SO
or when Z\wgogaddglerr] or S and the carbon Ig% of 1S
attached is part of a double bond or when Ylf(gr er?‘ﬁ

Cderr], NRerr]Sqerr], S(O(NRerr]), or S(NRlerr])(NR[err]); and

Rlerr] may be hydrog@®tigns lbbhyél%lg ; whed 21 Nith1®
5 NR[ err] SO er L-’l d B Z.éﬁé_gﬁlee%?(%npoﬁrllﬁﬁg" %ﬁﬁén'f T, 'H'epgde‘i nbli,
m r, sandt are 0 s d the parbpngp which it is attached ds prrtod ardoubimbend]or

S , CO, . . .. H
SR orr]. Solerr] . sohem Pie 03 07 NFHEIDE SOIRURRY), B RQELANREAE |
NR[™ S N 44 ﬁq':ﬁ ,
NS[[ g: H chlC g: H (lj e\r/vir Fhou'?a%.b ° hf%ﬂ) %ﬁé The%ﬂoe#pgt%§dd¥s%'a,iqﬁgg¢%wﬁ[eer "l
fornula 1, wherein 1INR4980Os.and t is O; mis 1; nis 1l or 2; Yis
CHR12, SO err],CO SOerr]NRerr], or CONR[err] or w thout Y, and
Zis CRerr], S& errThesgmpaund ailainle whereind] & r,)s\aiad t afg 0©DNRNds M) or 2;

N ar o0 err] oo Sz S5 6. b0 HOMNRE AN Sar i e che
formula I, whepgsoHdt 00l WE1S: e o B g
CoRer 11, S er T B eege g TRy S0p NALY SO, CONR ARG

Wi t hout NR32805, NRIBCH MRTCONRAES; NR39BB.LoF Witz ] . CONRlerr],
NR[err]CJ err] or wthout. Z 5. The corfpound of Caim3 or 4,

wherei n R7,1R8 8s hallbgeompaundwf Claim 2, of thediormala ILwReesin]l, nvscand b id ) s
S0 N N . ., ' h , al kyl
Subst | tured al kil & iyt 2t s AP 58k £, MRS, aREORRS or Without v.

substituted al kyay! . aral kyl, cycloalkyl, aryl, substituted aryl,
het erocycl o or substituted heterocyclo, Rer rl and Rferr] is
hydr ogen, | owerZds @R12, S04, SOg, CO, GOpsSOpNRI4, CONRIHNRIGSOMESY, B, C, D
is carbon or nitr %en. 6. Thepégngo%gd' of claim1, wherein the .
salt is of an owﬁé 5020 NRASCO, NREZGONRLE;, HRIFCO, or without Zae conpound of
claimé6, W eip the |t is of r.ogen lqrid . hydrogen brqm de,
net hanesul f'ohi cﬂ'aci- dﬁﬁﬁamgf’f?gﬁg'ﬂ? Eoﬂ{tgegem&'h I, Where'&ﬁ/ Uy g'sol@i las 1;
acetic acid, trnis ¥oroayasiCHRR, GOLEOL.CEE 0D,, SR EORF1S or without
aci d, toluenesulfonic acid, nitric acid, phosphoric acid, boric acid,
tartaric 30 acYpand ictis QRfé’(-:l\erwsB_QQNRU, SONR1HNREICOa or sitheatZr bi ¢ aci d

or salicyclic acid. 8. The conpound of Claim 1, which is:
-53 - 5. The compound of Claim 3 or 4, wherein R/, R8 is halogen, nitro,

cyano or U-R44 wherein Uis S, O, NH46C02, NR47CONR48, R44 is
20 hydrogen, alkyl, substituted alkyl, alkényl, substituted alkenyl, alkynyl,
substituted alkynyl, aralkyl, éycloalkyl, aryl, substituted aryl, heterocycio or
substituted heterocyclo, R46 and R47 is hydrogen, lower alkyl, aryl -
substituted alkyl or aryl and A, B, C, D is carbon or nitrogen.
6. The compound of claim 1, wherein the salt is of an organic or
25 inorganic acid. _
7. The compound of claim 6, wherein the salt is of hydrogen chloride,
hydrogen bromide, methanesulfonic acid, hydroxyethanesulfonic acid, |
sulfuric acid, acetic acid, trifluoroacetic acid, maleic acid, benzenesulfonic
acid, toluenesulfonic acid, nitric acid, phosphoric acid, boric acid, tartaric
30 acid, citric acid, succinic acid, benzoic acid, ascorbic acid or salicyclic acid.
| 8. The compound of Claim 1, which is: .
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PCT/ US98/ 12549 ' N-[6-brono-1 ,2,3,4-tetrahydro-1 -(1

H i mi dazol - 4-yl met hyl ) - 3- gui nol i nyl ] - 1- napht hal enesul f onam de,
di hydr ocWe9piate34 N-[ 6- brono-1 , 2, 3, 4-t et r ahy drreeTUS98/12549
H i m dazol - 4-yl met hyl ) - 3- qui nol i nyl ] - 1- napht hal enecar boxam de,

di hydr ochl ori de; 6-bronp-1_,2. 3 4-tetrahydro-1 -(1
H i ?/n dazol - 4- yl met hsl,-[)e -romo-1 %h—tetra?\ydro- (2 H- amndazol-4-y?|/'nethyl)-3-

qui nol i nyl ] - N-Qoiﬁ@ﬂﬁy!qﬁﬂtﬁaﬁﬁtﬁﬁbhéaﬂﬁyhélﬁm”diﬁYerbmbﬁH@Ch' ori de;
N-[6-bronmo-1 ,2,3,4 E%oﬁ’f'&ﬁ{dro Him daz - 3-

qU|nollqu]benzenes

, 2,3 4-tet rahy?ﬂiﬁoﬁnYlj-i-ﬁﬁph’thdl%ﬁ@bafbdﬁaﬁﬂ&@}’ b X@f%crl-ﬂ%lde

qU| nol i nyl ] phenyl et hyl ) acet am d

N-| 6- bromo 31, 2, 3, 4NclBrhramen 2, rahydrﬁ-aia(i b-imidazoted-yimethg)-3-

ol T R it "

- (1K i ni dazol - 4-y! nit[Byprpme-1.2,3,4-tetrahydro-1-(1 H-lmldazol-4-ylmethyl)-3-

qui nol | 1 ) - qifoyberBenekt e, TRRRERYHGG M de

nmonohydr ochl or “-tetrahydro-1
- (1H i i dazol - 4- y| nidt{Bsbrprm®-1,2 34-tetrahydro- -(1 H-lmldazo!-4-ylmethy!)-3-

l,f

Tononydr odh or oM K- RRERYVImY Jacarias SBYarBRRRE o1 o 1
- (1H i m dazol - 4- yl re{Bsbirpa®-1,2,3,4-tetrahydro-1-(1 H—lmxdazol-4-ylmethyl)-3-
mononydr schi ord BT @itoRhaE g RS e than dHoriafide,
, 2, 3, 4- tetrahyﬂonehy:ﬂrbldhlondt;éazol 4- yI met hyl ) - 3- o -

I I ]-N-(ph ona ri
AR TR VAT I R e e S
napht hyl sa5f orqml)elﬂwl}el\lk[(ﬂ-méthb@hbnwmeﬂwl]in@ethdhéstﬁfd?ﬁﬁnﬁél de; -

2345tetranﬁgro %%H— m dazol - 4-yl met hyl )am no] -2-(1 - :
napht hyl sul fo 8@(‘? 1 Jphenyl 1H 2- benzazepi ne, di hydrochl oride;

2,3, 4, 5- t et r ahydr o-N-{§-c¥aho-Ti, 2l,az4ltet?a di‘611h(>’1|l-] Afikdagb-4-yirmet
T o O R bR e B evamige
qui nol i nyl ] - NrhéRoleydroxkioridey! ) met hyl ] benzenesul f onam de
monohydr Oﬁ&' ori de; N-[6-cyano-1,2,3,4-tetrahydro-1-(1H- |m|dazol-4-ylmethyl)-:§-54 )
quinolinyl}-N -[(2-methylphenyl)methyl]benzenesulfonamlde
monohydrochlorlde
N-[6-cyano-1,2, 3 4- tetrahydro-1 -(1H-imidazol-4-yimethyl)-3-
quinolinyl]-N-(phenylethyl)benzenesulfonamide monohydrochloride;
25 2,3,4,5-tetrahydro-5-[(1 H-imidazol-4-ylmethy|)émino]-2-(1 -
- naphthylsulfonyl)-8-methoxy-1H-2-benzazepine, dihydrochloride;
2,3,4,5-tetrahydro-5-[(1H-imidazoi-4-ylmethyl)amino}-2-(1-
naphthylsulfonyl sulfonyl)-8-phenyl-1H-2-benzazepine, dihydrochloride;
2,3,4,5-tetrahydro-5-{(1 H-imidazol-2-ylmethyl)amino]-2—(1 -
30 naphthylsulfonyi)-8-phenyl-1H-2-benzazepine, dihydrochloride;
N-[6-Cyano-1,2,3,4-tetrahydro-1-(1H-imidazol-4-yimethyl)-3-
quinolinyi]-N-[(2-ethoxyphenyl)methyl]benzenesulfonamide
monohydrochloride;
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PCT/ U898/ 12549 N-[ 6- Cyano-1 , 2, 3, 4-tetrahydro-1
(1H-| m dazol Xl nmet hyl ) - 3-

qui nol i ny¥ enyl met hyl ) benzenesul f onam de nonohydr ochl it

N-[ 6- Q/ano 1 ,2,3,4-tetrahydro-1 -(1Hi m dazol -4-yl net hyl ) - 3-

qui nol | ny1] - N- [ 2, 3pglgTe, ARS PR dtFyHb RIS Aol A0AFIRy )55

nonohydr ochl ori de;

N-[ 6- Cyano- 1, 2q@intlingl]Nrighenylmetiy)iemzenesulfanamite manchydrochloride;
qui nol i nyl ] -N-'(3, S\EtATBANOANE VAL SPANYHrb AR PSR R A ik Ehyl)-3-

nonohydr ochl ori de;

N-[ 6- Cyano- 1, 2 qdinblingll+\N(2.8-airethbyphenigmethidjdemzehgsyifchamitie

qui nol i nyl ] (1-na | enyl ) met hyl ] benzenesul f onam de
nonohydr ocrﬁ or °hfdr']°m°”ag N- [ 6- Cyano- 1

, 2,3, 4-tetrahydro- 11\(. Ehda7,2)|3 ﬂmfa@dw“)—(ﬁ-l-lmldazol-4-ylmethyl)-3-

I 1]-N h
?rti'nBﬁyhPZch or piBolmy i &e% metuIRbABRethy 18832 asuopamidae
H i m dazol -4-y

quinolinyl]-N[(2, 5‘(??-rret hyl 'hen net hyl ] benzenes

monohydr ochl or| de; -[6—Cyano-1 2 3%14%@’ % ésémlﬂjq@f &WWW'M?"
-(1Himd 3 hal thyllbenzenesulfonamide .

qui nol i nyl ﬁt’@"dﬁﬁmﬂ’lﬂ ??‘r%tthi?1 enlye)rrpzeeng%u?f oer?am de 20

m)nohydrochl ormmohydrochlorlde, N-[6 Cyano-1, 2, 3, 4-tetrahydro-1

- (1Hi m dazol - 4-yl b}! ) ) Avimethvi)-S-
ihol it N [ (o oRHBACAe-1,2,8 4-tetrghydro 1. (1 imidazol-4-yimethyi)-3

monohydr ochl or quimolinyl]-N-[(2-thiophene)metiyyd ]hgnzenesulfonamlde

,2,3,4-tetrahy -1- zol -4-ylnethyl)-3- 25 .
qpl nol i nyl ] - %é\%&'ﬂ%ﬁ% ) met hyl ] benzenesul f onam de
nonohydr oct ori de; N-[6-Cyano-1,2,3\d-tdtralymiro-1+(1H-imidazol-4-ylmethyl)-3-

qﬁl ﬁbl | ;slt ]r ahyd{"@'@?&ﬁmﬂ[%mk @M@+$xﬁbﬁ%%ne%ggﬂggnggm oride;

N:[ 6- q/anoI 1, l’:ho’h cl'albpidep 1 -[[2-(ret Ih1¥|) 1H i m dazol - 5-yl ] net hyI_ ] -
N-[6- Gyano- R e B B DR
3-quinolinyl]- Hoﬁn?ﬂ*l@-m(mtﬁméné)hmnﬁ]bmdnbsuﬁonmlde

n

vn\?) 88}18;23&5 or Irr?lom::hydrochlonde, -95 -

PCT/ US98/ 12549 N-[6-Cyano-1\2 /304 -tatedlitydro21 - @H-fmadazdwdyxme&hm-s-
H i m dazol - 4-yl net h Is '\?
qumolmy I-N-[(3- chlorophenyl)methy!]benzenesuIfonamxde

S98112549

monohydrochloride; _
N-[6-Cyano-1,2,3,4-tetrahydro-1-(1H-imidazol-4-yimethyl)-3-
25 quinolinyl]-N-[(2-fluorophenyl)methyilbenzenesulfonamide
monohydrochloride; | |
N-[6-Cyano-1 ,2.3,'4-tetrahyd ro-1-(1H-imidazol-4-yimethyl)-3-
- qu'inolinyI]-N-[(S-pyridyl)methy!]benzenesulfonamide monohydrochloride;
N-[6-Cyano-1,2,3,4-tetrahydro-1-[[1-(methyl)-1H-imidazol-5-yljmethyl}-
30 3-quinoIinylj-N—(phenylmethyl)benzenesulfonamide monohydrochloride;
| N-[6-Cyano-1,2,3,4-tetrahydro-1-[[1-(methyl)-1H-imidazol-5-yljmethyi}-
3-quinolinyl]-N-[(3-thiophenemethyllbenzenesulfonamide
monohydrochloride;
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qui nol i nyl ] - N- (phenyl net hyl ) met hanesul f onam de nonohydr ochl ori de;

N-[ 6-Cyano-1 ,2,3,4-tetrahydro-1-[[1 -(nethyl)-1H i m dazol - 5- yI]nethyI]
3-quinolinyl]- N—(phenylnethyl)nethanesulfonan1de nonohydrochl oride;” 5°
(R)- N-[ 6WO29/08438 2, 3, 4-tetrahydro-1-[[ 1- (et hyl)-1H i m dapotASes12549

yl ] met hyl ] - 3- quinoIinyI]-N—(phenyInethyl)benzenesulfonanide
nonohydr ochl ori de; and

(RE) - 8- Cyano- 2, 3, 4Nd&@vaw@e.&%te{tfamwwetmedazol-4-ylmethyl)-3- '

‘(phenyl sul f 10

R A i it e
ff f d

of Qaim . Suingl phenyimesh bRtz drbmids MoRibatonder ch "

conprises 815 admi {R3tN={6- Egano-bzmmwalwdremnwmeﬂﬁyl)sﬂHam:damlw-enyI :

method of | nntEPetS Bt AR b he R iR RSt on ey . T

mammal i an subneaphydroehiaride; \and unor i nhi biti ng amount of a conpound of

Caimil. 20 12. ith si I

t rgln;nduct i on %ﬁﬁ%&%&:ﬁ#hﬁ%%&?%'ﬁ@ﬁm bwt') rr\gr i se:I gr'la

adni ni ster| ng(pmnytsulfonyl)Wmmﬂaamm-w}meqmaﬁé]enmataeﬁmémn@f a

corrpound f Clai A nmet hod of treating di seases associ ated

W th prot nsmpﬁgbygﬁoé’hme translationally nodified by the enzyne

famesyl proteen t raméhod ot infibkingda é‘s?ITdeté ra'HEﬂ; t
marmal I an Sugéﬁ'ﬁ §n .effective amgun{n 3 n%ggnﬁﬁlgﬁﬁah%%es

A met ho §edny F%ad'@%%'?'h%%@ﬂaﬁ'béﬁﬂﬂt‘ﬁ famesyl proteit are post -
transl atlonal&ahsfe@sblnﬁﬁxbhhgtérﬁoﬁﬁtzam%oﬁﬁiml Ciayly, protein transferase
I'an sSu

whi-ch conpri s1e nistering to a nmamma ject an effective amount 30
of .a conpound!® methed of inhibiting pranyitransietases whieh sggmpsises nmune

di seases 1ghi céu,ﬁwgiéﬂ o ct an
of footi ve ey & aomuﬁmn?egmn@mjé% dif eltéctive BraRG! trarsatie® |
-56 - vmqliwmlamun of a compound of Clalm 1

PCT/ US98/ 12548, A methd of wﬂuﬁi’ﬂﬁﬁf{ﬁﬁ-ﬁ% W'}?@gﬁﬁ ?@ ISt g%fw a

phar maceutical car r| er er apeu nount of a
conpound of dnammalian subject ary effectjyectumardobibiing amnpotsd:fta compowpdiafi ng a
compound of b4l in conbi nation wth known anti-cancer and

cytotoxic agents and a
20 " 12. A method of treating diseases associated with signal transduction

pathways operating through ras which comprises administering to a

mammalian subject an effective amount of a compound of Claim 1.

13. A method of treating diseases associated with proteins that are post-

translationally modified by the enzyme farnesyl protein transferase which
25 comprises administering to a mammalian subject an effective amount of a

compound of Claim 1.

14. A method of treating diseases associated with proteins that are post-

translationally modified by the enzymes geranylgerany! protein transferase

which comprises administering to a mammalian subject an effective amount
30 of a compound of Claim 1.

15. A method of treating autoimmune diseases which comprises

administering to a mammalian subject an effective amount of a compound of

Claim 1.
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5, pharjraceutical carrier. .. . 18 A nethod of inhibiting tunors,
conpri,sing, adm nistering to a manmal i an subj ect an effective tunor
| nh_l bi tige Ry of the conposition of claim17. PCT/US98/12549

16. A pharmaceutical composition comprising a pharmaceutical carrier
and a therapeutically effective amount of a compoind of Claim 1. -
17. A pharmaceutical composition comprising a compound of claim 1 in
combination with known anti-cancer and cytotoxic agents and a

5 pharmaceutical carrier.
18. A method of inhibiting tumors, comprising administering to a
mammalian subject an effective tumor inhibiting amount of the composition
of claim 17.
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