WD 2006/ 066790 PCT/ EP2005/ 013487 -1 TETRALI N AND
| NDANE DERI VATI VES AND USES THEREOF Thi s i nvention
WO edoates9t 0 substituted i ndane and tetralin coOPQODEPISS/013487
of formula I, and associ ated conp05|t|ons use
thereof for the preparation of lmedi caments useful as
t herapeutic agents, and nethods of preparation
thereof: R)MR2 Ar-S(Oqg Pl 5 or a pharmaceutically
acceptable salt thereof, whereini: mis fromO to 3;
pis froml to 3; gisO, 1 or 2; 10 Ar is optionally
substituted aryl or optionally substituted 5 or 6
menber ed TEFRALDEAND INDANE DERTAATTIVES | S h
Rl is independently hal o, Cl-12-alkyl,
Cl-12- hal oal kyl, Cl-12-al kox hydroxy,
Cl- 12- hhis gwgqpqulatea;spa@ﬁbstltut @dgnq:@ld tetqlm@mMS of formula I,
- SQRa NeRted coMp%@mﬁéu@'(tEQ}of@@p th@f)reggfﬁtr&)) offBadidMRRARB ubeful as

isfromQ to 2, Rb, e_each

i nalee;s@@aamaeyts’ angd %%@ Wepmtlopzt gyl | C1- 12- al koxy
or hydroxy; R34 'R5 n N R2gws R pis fromlto 3;
R3 and R4 each i ndependently i$

dr pgen or

Cl-12-al kyl, or R3 and R4 20 489 may form =0 or
=NR" wherein Rf is hydrogso)e al kyl; and one of
R5 and R6 is hydrogen or Cl- 12 apa and the ot her is:
hydr ogen; Cl1-12- al kyl; am di nyl; an1n&carbony|

o -7- a'okélbﬁa&frﬁwﬁ&ﬂ:aﬂy@ceﬂtablakéiahy@aﬁ bonyl ;

am nocar. bonyl - C1- 12- al kyl ; am no- Cl-12- alkylcarbonyl
Cl-12- 3ﬂf5¥§carbonyl d - 12 al kyl ; i m dazol onyl ;
|n1dazo|y|ﬁﬂm&omMHpSpyrrolylcarbonyl

yrroI|d|n¥ q? % N 25 cyanoanldlnyl
Cl- 12- al ky Suf't ony ’ hydr oxyl - C1- 12- alkylcarbonyl;

am nosul f oay 0, 1922006/ 066790 PCT/ EP2005/ 013487 - 2

gy droxyl - Gy iz ﬁl)llﬂﬂly suﬁful.e?d' é.?‘ifl%? Bizhgnaﬂ;s@'stlﬁlﬂed 5 or 6 membered
1 12- aIkyIsuIPony G -12-al kyl; or optionally

subkatsreartled 5 or 6 nenbered heteroaryl or R5 and R6
t oget her wi.th lghﬁ) bhﬂqgﬁm to which they are attached

R ERIWE TR NI ¥ W
5- hydroxy, C;-1,-heteroalkyl, cyano, -5(0)~R’, -C(=0)-NR PR¢, -SO,~ NR PRE, -N(RY)-
15 C(=0)-RS, or -C(=0)-R°, where t is from 0 to 2, R’, R®, R4, R? and R® each independently
is hydrogen, C;-1z-alkyl, C;-1;-alkoxy or hydroxy;
s R* R°

R .
N

R%is "R ;
nis from 1 to 3;
R® and R* each independently is hydrogen or C;-1,-alkyl, or R*and R?
20 together may form =O or =NR wherein R is hydrogen or C;-1,-alkyl; and
one of R’ and R® is hydrogen or C;-1;-alkyl and the other is: hydrogen; C;-12-
alkyl; amidinyl; aminocarbonyl; C;-7-alkylcarbonyl; C;-1;-alkoxycarbonyl;
aminocarbonyl-C,-12-alkyl; amino-Cy-1z-alkylcarbonyl; C;-1;-alkoxycarbonyl-C;-12-alkyl;
imidazolonyl; imidazolylcarbonyl; pyrrolylcarbonyl; pyrrolidinylcarbonyl; N-
25 cyanoamidinyl; C;-1,-alkylsulfonyl; hydroxyl-C,-1;-alkylcarbonyl; aminosulfonyl;
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5 or 6-menbered heterocyclyl ring that is optionally
substituted and which optionally includes an

w@daeecmal het eroat om sel ected from 0, N and B T/BP20051¢13487
of R5 and R6 and one of R3 and R4 together with the
atons to which they are attached may forma 5- or
6- menbered ring that optionally includes an additiona

hylded:gi-@at,paikyk Gz gi-elitoky@ A @lkyl @md aﬂcyls];tfof[ﬂeQaQtalkyd;@rof

5: hydr oxyt.r 3 or nodul at ory
OROFROY § §H¥$‘{ gPr gﬁlﬁér#}éﬁ ‘Ffoﬁrr rrredl ated through a
nunber Warfdﬂlf&bgélherfvam theeﬁtrb@nrtedvhl& tHHEY arémttdERed hay form an

HI3, .5- HT4, HT5, 5-HT6, HT7.. Based
Pl BT WP U 8RBT TR e B Hepe e Jefroary or 5-

oﬂ@%t[krr]rﬂie@éc?ﬁetfeﬂ@@fdyﬂ U0) 5hd‘t|'[£50p’tﬁ£‘rﬁllif etibseeyted hﬁkj(wﬁ1ch5>pt16hdly
e (0]

and tr entoral nerve system
inghuglss %{éi‘ litippa g‘s‘iefqa&mé ectgf ﬂﬂfr&é 12985 9% and 5- HT6
sel ecti ¥ge b IFARARAAY BB BER® AKtERY idgkier ith ﬂﬁﬁa&ﬁﬁs ) whlch they

ful th t t t . of t
o543 RPN - SBASRTPEAFE K O QP P Ggldes an adfifonal

h@c%aﬁirﬁsel@&é&%ﬁﬂ@maﬁael ¢ depression, IOSyChOSGS
epi | epsy, obsessi ve conpuIS|ve dlsorders nood
di sorders, mgraine, Al zheiner's disease (enhancerrent

of Tﬁgﬂétidn\é%fgﬂx;rﬁ?d@fr tanﬁﬂleegﬁHQ‘) 294 8856 mb&asior

di sorders such as anorexi a lima and ob§5| ty P
neunosreRItEeK a1t Hiedirain apt mediefed ihervghainureRes Of BROERIOT a;ml ies termed

Sq'l"f‘g d‘éjﬁrI‘ZF ALHIB) , 5 meﬂt}l’ﬂﬂ 5081k, Ginld 5-AITFO BRI cﬁm@gh level of 5-

from rug abuse SUCh as cocai ne, et hanol

Hficowseentier mRAVA incthe beiimabivsihesn statedithelthe ari RO reserfonmep play 2
rOE SR LS th f3S d%é%ﬁn%ttc;f c&mﬂ@ﬂer%rs%{&ﬁ BRAAQS. 1deREcular, 5-

I njury ‘suc "Eg rocephal us. Such conpounds are 'al so
Hebdpeddectitic ard pdl selegﬁvq ligandehos bepr identified axpaientially yseful in the

% rﬁ é)l@g%?e[ah eals i é Ig se ﬂqja?klﬁycﬁhs @i§ea§éJ @ﬁﬂtﬁgﬁin s disease,

or exa
aﬁmrmdqmessmmx maniﬁd;aprqssm@,gisydm& epileper Ob&ﬂssveleplwlswe

dﬁadgﬁ%gclﬁ\ élsgrgle m}ﬁrwl Al?ltﬂé’;}ﬁfgﬁéﬁ se;%seg %%nce%g’ent of cognitive

NSM ss
rﬂ@ﬁ&:y) Jsleep Hisordeas d‘eeAngdls(Eﬁas ginth astangtexia, Eehmtaoamdrpbleﬂt)’, panic

rorEibyos o Bl ppPlecy 0 Bl (1O, A9 Rop gefie

chmderr(uAéDsD) twithideavenl freeuidriugbuserspolu adeochinat ethansludedtine and

q,egg%%o %Pmeg, Ql%ig?ﬂﬁrenllﬁ eanlgna@/sg)n i?oggerg ésg%aéd \}Aﬂgg&?mal trﬁuga and/or
Head igjugparch aghydreephalis.t Suechcomgaumds axffals_ol'eelpeqte:d/@rhel crf mse in the

di h f
T T T T
S‘eerf@;oexaﬂ@le, Blie Rotvetnl.j o Rhimeacol Esp sTiiest, 1994, 68, pages 1403-14120,

Bokr Sy rio SRR ERR ke T35 45 Pl sttt i ae
Ko@loaRfthissiod¥2929606/ 0B6/2DAPCTIetR2 804/, 04r3éshin ID Research Alert,

ents, and net hods of preparation thereof. In
59%8@% 3).c1artbodi ments the i nvention provides

pi pepagie @bﬁlne 59PEhhd Sireth Al Hioﬂﬁla't&@ eV IR AsRbSe B ﬂ%re continues
associ at ed pharmaceuti cal nposi tions, and_u

totlee asaged fororompprungs &p@ép@twéﬁhﬂ b medleinghe 5- %Eé?qspptph the 5-
oA receptor, or both.

The invention also provides methods for preparing, uses of the compounds of the
invention for preparing medicaments, and pharmaceutical compositions comprising the
aforementioned compounds.

The invention provides substituted quinolinone compounds, associated

compositions, uses thereof for the preparation of medicaments useful as therapeutic
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treatnment of central nervous system (CNS) di seases and
gastrointestinal tract disorders. 5 Al publications

W@ raoemod7p0 t hi s di scl osure are incorporated herRCTEP3005/013487
reference in their entirety. Unless otherw se stated,
the following terns used in thi-s Application,
i ncluding the specification and clains, have the

ag@et) anidirhethsd gofprepdrefienthetdof.nMnstpelific rmbedinds theasvention

s RS A RS R e
cophpisitlons,eimarsed of thasesstot e mepdretion of madicymelits isdfelsn the

ot her w oni st" ref ound.

e o s e CRb e e a S oy eaghfiggrders
si t gl pubMth8EMYited In Kek isdoéure aredacmporded hatin by reference in their
di m ni shes or prevent S the action of another conpound

efﬁ’rre‘?/ecept or site. 15 "Alkyl" neans the nonoval ent

i n@ﬁfessctfthaﬁz\ﬂfé‘?slﬁﬁé’d ,38é ftbﬂaﬁvﬁ@ tbx}éﬂsquﬁugd 11 chds prléctaylon, including the
ting sale on an n ato
ST R 4 70 e e Grin S e el misf B hotPd ghchs used
irl Qe @%gﬁicmbn S PR bem@ dHmS, tKe §1ﬁgh)1@flfoﬁthﬁ (18", (hn,2 and “the”
" anpl es of ﬁ gt;r oups include, but
lf’&}l@eﬂ’&ﬂml ﬁefﬁrﬁfgﬁ ufﬂéssng% FPRfERL Ciﬁia Y THESHPEWIESs opr opy | |
| sobAEoHist” §éf€rs lBwih Y&mpb@ﬂid tHaténtancRant ¥tivityofiexather compound or

octyl, dodecyl, as well as those groups 2tg whi ch are
errBEt@if’P‘IFQ:aI ly i |lustrated with the exanpl es of the

' nveﬂﬁﬂag&lﬁe &eRGb hRbmpou¥ Wk @ﬁﬁ1n1§!ﬁ§8§1f:1%véﬂt§lﬂﬁraction of
saturat ed dival ent hydrocarbon radi cal one to six

apehsoepmapmsl arreceptetiiehed sat ur at ed di val ent

hy dk ”t}ﬁ ols ﬁl%hogleﬁt Iﬁh@ﬁ' Jr Q)réiéﬁe& thRRed Rid@H&rbon moiety,
t ene, ethylene, 2,2-dinet hél et hyl ene,
Cpnmtynlgenbly @Lmonwméﬁwéwgm étomqshwn& em WW glyg carjgn atoms.

{v t H: 788 1 LPHRA gg@hﬂ;‘f&f&o §&%gfﬂdn6ﬁ&w (ie.,"Ci-Cealll").

ate t exanp es of the I nvention
erm@len af allsyl. grovpsikinely e at anemen imited tpaethiin ety peanyh isopropyl,

T

rocar bon
wieich a@lsperfificaly 8mstrated iwithghe bxampleg efithe invention hereinafter.

Str gge J }YF AL ; Ene%E%%ar s éﬁ%lgﬁlﬂ kf‘ytd?&:ﬁ}[ﬁ dical of one to six

ropeny ene, uten ene

qeeinstyine ne R bemched $atlastedhb‘@éeng h@@@ganbhn@hdlgfﬂ of gyee to six carbon
eci fical il t f

aﬁﬁv Verstdeon t#w%r Fer s g}%{l Jélr% f?&%&&lg p@o ny ?ﬁ?@z@“@ 2 ltlgl?%llﬁ? ro]?ylene’

‘ttdtgleﬁ«_) !pamiyhne @(s @ell Rs vivse gnqmpRWhghailrkweCékalbelﬂuﬁmﬂe with the
P’r?hﬁnz?fﬂﬁ ; %n% k}loné{nﬁ{grnoal kyl" means a group of the

Whererh Ris alkylene, R is )
hydr Ugleamyrene ainkals,a liardr Risatusatad KiMateat bydrptarhen dgefi¢ahetiwo to six

‘?%e}ig WPI g&rﬂﬁhflﬂ !%%8 ngei,deﬁﬁensc hlxﬁ%fﬁﬂjomnf 91c?l%f\f\ﬁ]r%g & 8 carbon

feaRse.d, ghanipeneR-CH2ZOR- ),\M:&}dﬁnﬁhﬂetheﬁylaﬂldgptomngﬂeﬁe,| s
alky ne as her e

Emylﬁmgvten?l&ne Meﬁ*;?f%lﬁ?? sweli P&&O&%fﬂ&gﬁ Which are
@éfﬂi‘éalﬁl iaatHedith e dxamiples af tHe-iNRntidh hataften. R i s

g: Ey: en%F%ﬁ?mgﬁip(e?%lg églgcglgfq%%% ﬁ%lfl@l ?28) % Wi'lerem R is alkyl as defined
herein.

"Alkylcarbonylaminoalkyl" means a group of the formula -R-NR'-R" wherein R is
alkylene, R' is hydrogen or alkyl, and R" is alkylcarbonyl as defined herein.

"Alkylsulfonyl means a group -SO,-R wherein R is alkyl as defined herein.

"Alkylsulfonylalkyl means a group -R-SO,-R' wherein R' is alkyl and R is alkylene as
defined herein.



" Al kyl sul f onam doal kyl nmeans a group of the fornula
-R-NR -S02-R'" wherein Ris alkylene, R is hydrogen or
wa@bkdogloge7amd R' i s al kyl as defined herein. 5 "PCRBRI05/013487

means a group -OR, wherein Ris al kyl as defined
herei n. Exanples of al koxy mdi-eties include, but are
not limted to, nethoxy, ethoxy, isopropoxy, as well

as "Aﬂlb;@ﬁﬁfogﬂ@llkpﬁnﬂhdnd]k’yl ameampﬁgrbﬁp ofitheyforrhtilasR+ ¥R 'eR" wherein R

is %EB%B% A jo5 opd \éﬁ%?mﬁ%@ep% 1 He §ne@6)e“h

me@ﬁkﬂsﬂoh&mﬁidﬁﬂéﬂnﬁﬁns alglodpfo'f tiedohiatlai-R-NR'-SO,-R" wherein R is
' Al kKoxy onyl am noal k of the
kR s TTGReD R0 Siler et B R SR re et 1
5 hy d“‘&lﬁ@f}l”?ﬁea&k K l‘oupaf(dRthérSméR KaXytay d:uﬁnydi hareird di)danqxlies of
e b ool T8l 8 BB ARE L
tlrﬁ)'sl(gllo% PEwARhded dpeeiicAlR iBuftratdbwith the examples of the invention

oxycar bonyl al kyl am noal kyl " means a group of the
hergingflea - R-NR -R' wherein Ris al kyl ene, R is

hydr Q@88 e oﬁ&lk Yheand) Qro%p df shéol@sleca OY/R WharekyR isakoxy as
defi ned 'herein "Al koxyal kyl " is a group of the
10 ﬁﬁ.}‘?ﬁﬁhhe&emR-O?' wherein R is alkyl and Ris alkylene

as dgfib PRI ﬁhﬁnoaﬁ@l‘kﬁéé&ﬁ" bagbﬂﬂfé'f&thula NRNR'-R" wherein R is
of" the formul a -R-N erei ?h
&wye,&]es hygroges arypHibged Fonls dkgxyrarbgp aﬁedefi?ged erein.

al kexjyg i%,%x{bo% 1861 HEMs NGk Giof théirfila IEANO) R’ WHREHn R’ is
- NRR rel n§aq§i Seggh Ip?1depenrden%l y i s)hydr ogen 1

aEﬁOXﬁBMRl&@kﬁeﬁﬁ En"éktﬁh@ibﬁ!rﬁln *Ami no" thus includes

| k - 1 " 1
15 a Wd&& rﬁ_ﬁﬂ(ylﬂﬁﬁb%lamegﬁ %I%u go?g%dpﬁog?u? RENR'-R" wherein

Ris mﬂwleae, Rishysirogamerailyl. ead R Wg@hggﬂtaﬂlvl a%deﬁned herein.
hy d r"%ﬁ%&yeﬂ@lﬁl Iﬁ%%gﬁ?%ﬂﬁg ke aL o wheN‘iﬁ: Raﬁ QAF sdw IlS alkylene

means a group of the formula
aedeﬁhddhe\mer ein R is cyano and Ris hydrogen or

2 o TR ARLARRAIGT s 2 RS 9%%%3%&“& R R
20  adlgylatef Rriellydrogen or. alkyhrandi Riyib alkkwalkthiﬁﬁna §esup - R-R
\32 fe Ir"%e gnﬂR"er egns%rg,rgn%p YILIRFn\g?&efnSR Qﬂéﬂi‘ e%@ﬁ 1r?(§epﬁ§%ntly is hydrogen

means
ontadleyd anddlined hewini. A naing" fhuus sncludey [ fdh}dalamcnl ehdr @glkylammo

R
-R .
}‘fN\I/N )"J\N KN_<\
"Amidinyl" means a group of the formula: N-R

wherein each R independently is hydrogen or alkyl as defined herem. N-cyanoamidiny !

i
_R R, R
\ KN_<\
25 means a group of the formula R or N=R' wherein R'is cyano and R is

hydrogen or alkyl as defined herein.
"Aminosulfonyl means a group -SO,-R wherein R is -NR'- and R' is hydrogen or
alkyl as defined herein.
"Amidinylalkyl" means a group -R-R' wherein R' is amidinyl and R is alkylene as
30 defined herein. ‘
"Aminoalkyl" means a group -R-R' wherein R’ is amino and R is alkylene as defined

herein. "Aminoalkyl" includes aminomethyl, aminoethyl, 1-aminopropyl, 2~
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herein. "Am noal kyl" includes am nonet hyl,
am noet hyl , 1- am nopropyl, 2 WO 2006/ 066790
w2005/ 013487 -5 ami nopropyl, and the | iRET/EFV65/013487
am no noi ety of "am noal kyl" naybe substituted once or
tvvl ce with alkyl to provide -"atkylam noal kyl " and
"di al kyl am noal kyl " respectively | am noal kyl "
amir[liﬁrdpl;éﬁandﬁhh yka rﬁ'hﬁnmbyholetmfhwlmaﬂvgtw be substltuted once or

tWLrg%tNg W@{'LFH ?]kylawcl%/oa rﬁg@“ﬁ%’%%ﬂ 4 &}l' h&? ectlvely

" Alitylamtihydllet melaﬂl?glm;at}ﬂlalmnhlyﬂewyi magshydpypinoethyl, methylamlnopropyl

TR M T e

e ‘exa

duﬁéth?léﬁnhé%tﬁfl{}dhﬁ?thyﬂmnﬁnopﬁdpybrN -mioth iy ethytroainogthyl, sewelbas
t he

thqaw %; oM ﬁvqng} arg PWi{m Lly il u%r!%eﬂ yxﬁh ane gl ]151es%f tbg nvention

Iene as
heflgfdfred herein. "D al kyl am noal kyl " is 1o

al k noa wherein R I.S Ik ‘ il
%Q‘YQHQPB?}E Tofeppia $r8i’lpn9fgi &fr&i{ a?&?ﬁglr ei Eﬁgg{]ﬂ is hydrogen
or%IHyD R" Qfa]k‘ﬁ eir#cne & dfiefdie raé?gkmdrmvﬁnb thipllglakyihtalkgaiss a
roup of the for R R erein R is amno
aﬂﬁ/&?dnmoalk‘/lawir?@ﬂ’e Saaikyéefl ned herein. 15
AmAE‘Iﬂﬁ@Ea@Q lallngéi‘is%r@rl?@@bkﬂ‘lle forails -@(Q)-Rwheodin Rhieamino as
forrrua- -R'" wherein R is alkylene, R is

defipad bgsin- or aI kyl, and R' is aninocarbonyl al kyl as
def"AGﬁ%BﬁBShﬁalgl” ANk ﬂ@ﬁb%@flﬁ%ﬁhulaﬂ‘ﬁam(@)aRnguandT is
the fornmula -C( erein is amno and Ris

arinieyndfos alkyleae Pﬁ@%ﬁqﬁfé METE.
Afﬁﬁﬁok%@%lggﬂx h{é&(hs a Q%%@S)f ﬁie@’bﬂﬁﬂlaOR—NRER" wherein
vvher e| n

Ryl Row hatragen OsmRend & s Ao bOMAIGH R fefigbd herein.
def f}%oﬁﬁ(ﬁgmong" AlHaR9S gid‘ R@n&m@%&m “C(UBE0R RhereUp is

of t wherein R is al kylene, R
ammmlb@aﬂw&neamyﬁneddmﬂw i s amino as defined

h er €4 Bin aﬁfxy Hﬁn@alm'nﬂ%?ﬂseangroﬁf»' of the fomMMARLRANR'-R" wherein

drocar conS|st|ng nono

Rt1s alkylens, &' arhydmgeg or pkgl, arh B graypln@q;aéb?pyéaé]ﬁy? Bédei{ned herein.
Opt l'gﬁﬁlxclsﬁlféﬁmhbgl ile Hlégﬁs a %1% g%ffkﬁhef@rrﬁﬁfaeRnNRES@Eer' @fherein R

nolreties in re not limted to

Sﬁﬂ‘m@ﬂea Rhiapiddogen oradkpit vl B riy Rminthesdehingg perein.
fluapenylye ﬁyﬁﬁgﬁbvakﬁﬁ @%{cgﬂc% rhatlcaK r@&)ﬂ)on moiety consisting of a
oxyd T en

eny enedlpheng
neonior ololk ph’em:ythc ajomh‘eq ymg.u'l'['h¢ aryl grougicpin ﬁ9ptgq;}a1llﬁ ﬁ\}lpstltuted as

dﬁﬁﬁ% ||s Bi’/e S@Vxlnmeﬁ‘é{%g a@xa%ke ncﬁqﬁ‘ﬁ&fdl{ﬁaﬂi@nyl

ran enzoxa2|n
dapntzm;x amphilhll)ehyl pimmznmr]deﬂmhemxll mdble;dzmtqémybzwiym’l 30

ens

[ di hol
SRRy POaPbSy bR AR R S D ehen, ciphenylsuligyl
dlzglﬁéix? sglrf@m}ﬂﬁdlplﬂerwhscqxrepyéxdenylf bambdipxarl, l]snzczfuwmbcnzodlowl}’l

| h
RO AU aRBNaPER oA T O OSSR AT beffbliEkRhy.

HEﬁ%lSyrﬂ;lﬂihM&J ‘tﬁﬁiorﬁbl)p[hohﬂyl; mathyi/dnedlexyplmnyll, ethglepedioxyphenyl, as
fined herein

V&q asghose grpups V\émf}l ?ﬁérsgec1%cte}g¥] gﬁlgﬁ%teé }:Vltélq{'lﬁ & n%ﬁ@%s of the invention
HerénPR@MlcRideng tlﬁfydlyﬂrdgenhled ydleﬁmlvee&lpmof ively),

whi cf nﬂl%%? emgargsla 1\%1 lr}{c ar}H (im:«}l W, %geu? %ryijls as Heefgnelaﬁ{e(reém "Arylene"

includes, for example, ortho-, meta- and para- phenylene (1,2-phenylene, 1,3-phenylene

and 1,4-phenylene respectively), which may be optionally substituted as defined herein.
"Arylalkyl" and "Aralkyl", which may be used interchangeably, mean a radical
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"Arylal kyl" and "Aral kyl", which may be used
i nt erchangeably, nean a radical WO 2006/ 066790
wOEAN6BRZO05/ 013487 -6 -R-R where R is an al KpC'BRR2005/013487

group and R is an aryl group as defined herein; e.qg.,
benzyl, phenyl et hyl, -6-

3-(3-ch| or ophenyl 2 nmet hyl pentyl , and the like are
ex aquik acheof R isanydliatlinyd grouimynd Bals Ry laryl geanpsasalefaedpeieiay €-8-

L e
arglalkylor nore substituents, wherein each substituent is

n dﬁ%eln %@%f‘ é%{?(a)p% 2 sd H¥dted”"u§§4)%/r:€é ﬂIﬁ%@fy 1l SBP% RakRabky! bicyclic
rlﬁgsh Oydoslkylspaoiptibaally be suhsiltu’a’de‘dth ﬁx&amt’phelse smlbstltuents, wherein

DU SUSEH Re S S R By P AT

m@ﬁ@ilbﬁﬁmrw, or diatkylaneinbj deeless lot}[elrwnie B@qfuall)r mildicpted. Examples of
cy&{})@ﬁ%ﬁ@g d? &%@81 L \éﬁ"f Ié(i?-] Thite to\,/\gl%}osi)%ép){l clobutyl Bclopentyl

cydtvihelyl &[y@loﬁ@lﬁ?l fhd dldiike] ﬁlkhlﬂtﬂgqtaelﬁiaﬂm LtriSaﬂuk'ﬂieda dermahees thereof
the_ i nventl her ei naf te

| oal k k
s AP SCPBFHERY, 2 lkas (ke £ o PR s reshcAe
ilidstrated \Aﬁﬂﬁ%@@ﬂfﬁ‘ﬁle@& tH@frivBﬂﬂoﬂﬂ@ér&hﬁftezR R NYN R

cac ORI aTFaRn YR 8 U o5y KpFe B agfendand R

isydbaRa %d@ﬁﬂfe\dherah phenyl and R' is hydrogen al kyl
of cyano. The phenyl noiety of "guanjdinyl" my be
optlonally substituted as defined refin.
"N-cyanoguani dinyl " means R' in t e Nuka for
guani di nyl is cyano. GUanldlnyIaIkyIN\ls a group

- R— RGuaniding]"mdans lagrcglparf ithié fwinubmd R i sRal keteesim each R

f I n%)é]élﬂer eljf%ﬂn cgsaﬁgg?lg Ng‘arddl oh hae K y(|>r prﬁeenglls aRIR" & hydrogen,
al'kg»'%éﬁh@ yTEephaiy inaidty of "gﬁaﬁdﬁlyﬁ Igz[)dmbplfonhﬂpsdbsnmé(bas

o o e B e S o RGBS G

rhad '"G@hmﬁﬁlﬂlﬂﬁ)ﬂ‘ﬁe dg Ftﬁf[ﬁlRQRV\hlbéraer' @@@ﬁnﬁdﬂb}’lgﬁldm& ekkylene as
rogen, atons have aced, w a subst.it

4«% @bﬁﬂ ENyCY%P%*@P&gnﬁ?%}?HIP??QS%ﬁ %rcm?g&sl?féf ] fifipfined

HEeinOR , -NROR', and -S(O "R (V\/nere nis an integer

fromO to 2 Wit h t he understand at

th t
at t aSaRIINY arl?cmy et em@@}swrog%a | orlr%ulft F#&fgﬁ lg Wherem R'is
%ﬁhﬁﬂg’l aﬁgmls Xﬂ&ﬁ@ﬁé 1 d%ﬁnedshéﬁémr ogen, acyl al kyl ,

or cycl oal kyl al ky are

i ndeﬁ;@ﬁﬁi@ﬂkl’ mepnecHldradical H&@?fé&éﬁler% yiherein gy, two or three
{;}% s hQJe b‘éXﬁ L‘éiﬁzlcg&' gv?t'hi%yslubstﬁﬁ%t iWgIRn ety s@]:ect@@ from the

rogen, r cycl oal kyl al

gmjp wbrsistimgiof - @.Ro rNB CR@Inqu1 sS (é})nlﬁf)%mere riFAndataeg f¥om 0 to 2), with
%x}é‘il}nga{s{%%dﬁlgﬁﬁgtﬁhgpbﬁ? of AEXhARhNGS th@ﬁ@t@fﬂamﬂ ?dll'ldﬁprs tlQIrough a

sentati1ve exanpl es i1 ncl'ude, but

arkomapn, et Rt ‘hydeagromagyl. dkylossgloakyl, ey ey deafistialipyl; R® and R°
%Ji%{%ﬁ;%aé%}%ﬁ'e%rpgo%gﬁie ! hi‘(?’gg?ﬂéébrl aﬁylnwwox%&lmucylalkyl and
Wwheryd na;ﬁg?ﬁe& regedmy alkylgcmyxg}kyi: ¥b gyc}(palky,’ga hen nis'1or2,RYis
alkyl, cycloalkyl, cycloalkylalkyl, amino, acylamino, monoalkylarnmo, or dialkylamino.
Representative examples include, but are not limited to, methoxy, ethoxy, 2-
hydroxyethyl, 3-hydroxypropyl, 2-methoxyethyl, 3-methoxypropyl, 2-hydroxy-1-
hydroxymethylethyl, 2,3-dihydroxypropyl, 1-hydroxymethylethyl, 3-hydroxybutyl, 2,3-
dihydroxybutyl, 2-hydroxy-1-methylpropyl, 2-aminoethyl, 3-aminopropyl, 2-
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di hydr oxybutyl , 2-hydroxy-I-nethyl propyl,
2-am noet hyl, 3-am nopropyl, 2 WO 2006/ 066790

wEAbARZ005/ 013487 -7 et hyl sul fonyl et hyl PCT/EP2005/013487
am nosul fonyl net hyl , am nosul fonyl et hyl ,
am nosul fonyl propyl, nethyl afm-nosul f onyl net hyl ,

nmet hyl am nosul f onyl et hyl , net hyl am nosul f onyl propyl ,
mathylsulddyletlsylf finmesgfayhaethyl, emimselfopdahfl, zminogulfonylpropyl,

i Llustrat it he exanpl es.of i '
e B et B SR o S AP, bR fbsgfonipropyt 2
wéll Shbiegrompsovtdtient spedficily ilhfstratetl oviththe iexgmplas offthe invention

hhavi%g at least one aromatic ring containing one, two,
S P¢hree ring heteroatoms selected fromN, 0, or S,

t he“H@e@b iyl M@ einsgmahoaeliber bigydic murolvalefieradical of 5 to 12 ring
under st an% nsg that the. attachnent paint of the toms
atQES RYAE o1 1epsh GNE ATOTR G TiCORPIIINE QPERE: @F Trpiinghyteroa
sdiRt@rfaah W, O, ok Bgtheaymbigigiihoataids peiights twith the dinderstanding that
KCA N AT T T -
rih% e Beloptiondllyl saBsthited o defifddazediy) Exantpladifdztkydryl moieties
t hi adi azol yl raziny

inc R ags HoTluNFo, Motdkatih SXerolyh gy oty Eigpl fsothiazolyl
oRYdiAABT Mhiad RYSHD E}’ﬂazin?h{ &0 WenzdtWienfl, ehibphayl, f@bhylypyranyl,
I soqui'nolinyl, ?nzo

> ( : ryl, benzothi gphenyl .. . . 1
PHRSH RIS GIRENH I DY SRVl GRESHRY) isoquinolin)
b@l%mgﬁ BehRAAbYhenyb MR thiopsRhYl, betdRzht HivRBERDokyoly,

benzo %ran%l , Indoly] |30|£,d Iyl 65 triaz l{'d’ll :soindolvl
bepAcet IO emrRRErP etk pAg oL g bHARYRR Ry fadoly, isoindolyl,
t440R8) ti‘i%iiﬂ%‘l:, %uiﬁéﬁnitnm{ BuBhPY uinasNigkd, uiblizinfRhAsARy¥dinyl,

azepiny zepinyl, "acridinyl and the |jke, ) )
ptevidingdi qaghaselyl inesriyy), digerpa aatdaykrad thalikesaclyding partially
h gfotg?gfffcf Mki@éﬁﬁgﬁ%@fr ﬁglgad'féﬁjerrﬁﬁﬁgﬁécﬂ%t%)&yp fhoieties may be

_ y saturate 5, “heteroaryl " includes st am
partilly sztotateds| Thus; dreterpyal dpsirdes amidgiolingk, (gaphydsgpyrimidinyl” as
! |l ith |t btaal e obthdinventi
v{’%gﬁ &%ﬁ%@@s g@ﬁ@ﬂ% Q:’;) G{/ en mﬁh&g%%gﬁ ei naf tae rI.ﬁ nventon
Hergbatenar yl ene” means a dival ent heteroaryl radical

whergj i Sq: ' i . .
g 1t 20 LT RIS Pty
dbfihidberetner Eieteroaryldat enepbe opivatally sidistitided as dpfined herein.

' | e, indal vl ene,
SRR AL R BB ARt 3 A8 B rour
ehialyptespedficaly dlustratedtwitntheexanplas ofthe i&ntion hereinafter.
" Het.gf oaryl am. | " t C
PN EOBD A AR s BRI le BENAOE M ein i
dkylye, Rai diyﬁfbg'e;s otl dkyly aat ]gt'l is hstecwirylne defimaddianeinThe
|t TR AHOE G breten -y ey PR Eodffpessbly, efer o
alvsotuent ﬁl[dwpchlc_;irb, b, of Kalooal kyl " nmeans al kyl as
30, OGHSER Fieh SRS B RESE SR SH8RT e ERfEEph has been
f@hafgledi Kz}th%?ﬂ'ne l@f ?If&rerﬁ&ﬁﬁlggn.-&@hlﬁﬁ? l,ha}oﬁmzlﬁeiaude ~CH,Cl, -
erfluor 0., " : wel | .-as,those gro

s e hepe i BT ST peueh s forrg ouipRRare
HecifiRglly Qe Dwith ehedaaiplRlof theavnvayjrtdnaitdan” means
a saturated ring yherein at |east one ring atomis

N, .
NH or HRICEQCKSIPATBHIY tRRA0P & RRHIFAISHTIRG WY CTSAEeap PR it atom is N,
Ak ¥} ROAKARAIPhe RMairtiRl BHE aMHhYbImABAlGlehe FRAGY al ent

sat ur at ed nol %ty, consi st ng of ons tq three, .
“Heterocyclyl” means a monovalent saturated moiety, consisting of one to three
rings, incorporating one, two, or three or four heteroatoms (chosen from nitrogen,

oxygen or sulfur). The heterocyclyl ring may be optionally substituted as defined herein.
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rings, incorporating one, two, or three or four
het eroat ons (chosen from nitrogen, oxygen or sulfur).

wab@eloet7e0 ocycl yl ring maybe optional |y substipCl/@p2085013487
defined herein. WO 2006/ 066790 PCT/ EP2005/ 013487 -8
Exanpl es of heterocyclyl noiet+es include, but are not
limted to, piperidinyl, piperazinyl,

ExfapRpbfledtanicydil maeesimgide, pyt are miotilinnyted to, piperidinyl, piperazinyl,
razol i di ' d

.. im dazol.inyl . imidazalidi o
hofSfpma s AtintnpY g i et A il pmichcliqin’
Dy BT @hHi83iny] {dxaaliolinyd) isosazolidisylt mbepholingi thiazolidinyl,
1sogl§1:a,gqlfﬁgréyi'zcgﬁé};c1ﬁ§{yﬂ or‘i]“ﬁ%% is@ﬁﬁﬁoﬁ%ﬂ lg%lzimidazolyl,

thilﬁﬁﬁ%&glliﬂiﬁ?l%érﬁbﬂﬁalzoli&ﬁh@lz beazaydlylitinyl] dihglddofidyh tetraplydrofuryl,
tefra

NETCUT R P U ETE e e

thfgh}q&gpélﬁﬂ@lﬂfﬂﬂél, At ydesfiin slidVy, diOEhs0@hinbljityl, tetrahydroquinolinyl,
i_hydriso i ny

qui n , tetrahydroquinolinyl.,, . .
tetreydang@nebbioh Bl 45 those.graap P e rebifisplly, fustigfgdith the
ex@Ples {é_@&iefiiﬁ%kibﬁ h}e%éiﬁﬁeﬁ,&hiﬂdgﬂﬂgtpﬁrﬁﬂ@ _unﬁ)tﬁfﬁrﬂdﬁiierbfﬁti‘tds ghereof.

I nvention hereinafter, jnc [ artia unsat ur at e

der Hrdroxyalkyy megeapin alky as ﬂ&g%ﬁg%?%ﬁm lﬁﬁéﬁtﬁ‘i Mk ;19‘1’0 or
tha tfiald wiedhitebey.n that is substituted one, two or

three tines'with h

a g‘&b{ﬂgowﬂwkerbpavlﬁge%gfeg%s%ge{f%gmgﬁﬁé% (OH Wheh R s
al %%%%gﬁ%ﬁﬁgpgggyﬁg:nehgél kyl " means rou oé &E'QR"
f or fhirdzoxRliuRartRnyleminprig] mefos asgra}lwféﬁg?f@ﬁa r§NR-
wg&ghﬂg %Qﬂlﬁﬂerél, K% h &%geﬁir aw{mﬂrmw ﬁtmwm@wnms, defined
ef1 ne e yl

f rein. droxyal kyl am noal means a
hereimup of the fornmula -R-NR -R' wherein Ris alkyl ene,

R i PG byl K ¥lean@iSkoBp df shdwssinamy L NRI-Rasherein R is
deff%ggxﬂéﬁ |n}96§| 'dé?gLigalP nmeans %kgroup of the
allkplene; R4 isPhydreged omralkel, pnéReisdiydyoxyalkphas definethegeigup of

the formula R, wherein R is hydrogen.or alkyl.

"I m dazolinyl" maybe i nterchangeabhy uUsed with
"4, 5-di hydro-| Hi mdazol -2-yl". R }E%;N

"1 MrQ320) AV m AR SrRipHE Bhkdfolinulahe f or 1] shdmor@prdferably a
nore preferably a RN/~ O group of the fornula N -IN

, Wherein R is hydrogen or al kyl .
"Inidazolonylag%ﬁga I cyl nmeans a group of the formula
-R-NR -R' whereitn Ris 25 alkylene, R is hydrogen or
By bf thafgnila i s i M dazkdreimyR isdrydriegen we dlkpleBhidazolinyl” may be
MlIm.dazo]jnyl al kyl," n roup --RRy, wherein R is
lilﬁ?fﬁ‘é%%qauﬂ))%e‘ggmge%’?%ﬁgwé?g’i}g'lm dl%ad%'ﬁs' al kyl ene.
R
N
s
"Imidazolonyl" means a group of the formula , and more preferably a
R\
N
s K, =0
group of the formula N , wherein R is hydrogen or alkyl.
"Tmidazolonylaminoalkyl means a group of the formula -R-NR'-R" wherein R is
alkylene, R' is hydrogen or alkyl, and R" is imidazolonyl as defined herein.

"Imidazolinylalkyl" means a group -R-R' wherein R' is imidazolinyl as defind herein
and R is alkylene.



WD 2006/ 066790 PCT/ EP2005/ 013487 -9

"I m dazol i nyl am noal kyl" neans a group -R R -R'
WoR@6e6T9R" i s imdazolinyl as defined herei NnPCREP1085/013487

am no, and Ris alkylene. The ami no nvoi ety of

"i m dazol i nyl am noal kyl " may-%e optionally substituted

with alkyl. O' JR N/ "Imdazolylcarbonyl” neans a

gr qwg%llgﬁﬁmﬁﬁaﬂdﬂ"anm agirouR R-&'-R5 Whydmlm@éus igvidagbligyl as

as i.n erein oI| Ianrnoal means a
defiped fisredn H%am’(?rorrﬁ‘i‘ %Xr?@?% %Xtrys of kyl ene,
mff”daﬂoﬁnhmﬁmmr%a;aba uonan sistituted mtﬂalzkyl inyl as

defi ned herein. azol yl am noal kyl " ans a group

of the fornmul a -R—NR R' wherein Ris alKyleneg R is
hydr ogen or aIkyI as defined herein, a L
|n1dazolyl 10 "I mdazolinylalkyl" is a gmuplof the

fO"' dds ol RboMflerRhi Frrbip of Hilfentguland R 1S wherein Ris
zoI| as de i ned herein

5 hydnnrmazdkv ﬁ@ ResbgFEENi noal kyl " means a group of the
f 0"'1’{14 182618 oﬁi%l" Eeané/\hgﬂbap f fhd forrallsyRENR!-RRwhér®in R is

iyl § s bydpEemavlogi OB TRHR S CAeAne T B,

- R-u Ml 1 -Qﬁ A
TR ok Ll ko
Y

allpgerienRdi hydrogen et glk s defpied; hereinapddin it may be
10 gfnt E&?&lzhﬁ'rgﬁmt ista%&ﬂ) §6hd ?(frhﬁﬂ:g R hRreid !Rcis blRflene and R" is

ri'mdi nyl am noal kyl " maybe
mnrlazodmyil alsydeﬁmsﬂmrclut ed with alkyl. ONR

Py'ﬁﬁl%%hﬁﬁl?a?ﬁéﬁgdaﬂﬁ%mtrlaa aﬁé‘@gﬂ)fugtdﬁhef f?)"rﬁﬂdllaa-R—C(O) -NR'-R"

wher éi n rogen

ef i ned. her fg
Whayl‘ITR)lS)aﬂk)dﬂTbORl)ﬂb hydrogerl qxlyqlkyl,rpérgl,{g 1&11‘9 ma ast ned herein.
LS[:I 13.1 ok igﬁﬂ[(lg%lk éﬁgh g 011% SRA Y AgeinR" ¢ f§yr1m1dmyl

yrrolyl car bonyl

15 (piefetabhdp)hﬁnelnmz }(D R Ram'.lﬁg,ranle x§|aﬂvi/e@g{ Bbe yymm#‘{;gﬂ angjety of

gl ?gﬁﬂ [ Jowl
QF}Y %li( Hlay%ﬁng ?All&lsﬁb t@%tregéégg am noa‘fnfil a}fM the amino
rrmiémsf :’:pygrmdimyhfmhhzdkﬂ‘bmu be opﬁaNH’Y spbstififed avith al
is alkylene, R is hydrogen or alkyl, agd R' is
pyrrolidinylcarbonyl as defined herein. R
"Tetrahydropyrimdinyl" mnmeans ]

1,4,5,6-tetrahydropyrindinyl, preferably\l-A, 5,6
t et refysiylenpohll' dieana ghoup af drerfa;rhelao ptional | y wherein Ris

bstitut ned here|n
Y F%Hyﬁﬁ%ﬁﬁﬁfﬁ? i ncl udes
20 ?T5;'Ijjfrgﬁ ixibok 14rr5m&ﬂlty¥'tﬂ1&h§édrg®@lyp ofithd fornsly FR-NR'-R" wherein R
is ﬂﬁﬂ&?e_, ﬁj &yé{olég]ﬂ (cj):r;za %yls an If))ﬁrolyrin%@bonylaas“z’({e(lzilﬂgd herein.

0]

.R
N

"Pyrrolidinylcarbonyl" means a group of the formula wherein R is
hydrogen or alkyl as defined herein.
"Pyrrolidinylcarbonylaminoalkyl" means a group of the formula -R-NR'-R" wherein
25  Ris alkylene, R' is hydrogen or alkyl, and R" is pyrrolidinylcarbonyl as defined herein.
"Tetrahydropyrimidinyl" means 1,4,5,6-tetrahydropyrimidinyl, preferably 1,4,5,6-
tetrahydropyrimidin-2-yl, and may be optionally substituted as defined herein.
"Tetrahydropyrimidinyl" includes 5,5-dimethyl-1,4,5,6-tetrahydropyrimidin-2-yl.
"Tetrahydropyrimidinylaminoalkyl" means a group -R-NR'-R" wherein R"is
30 tetrahydropyrimidinyl, R' is hydrogen or alkyl, and R is alkylene as defined herein.
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30 tetrahydropyrimdinyl, R is hydrogen or alkyl, and

R is al kyl ene as defined herein. WO 2006/ 066790
wEAN6BRZO05/ 013487 -10 "Urea" or "ureyl", whiPOI/RP3008HE13487

used interchangeably, nmeans a group of the R R NN, Y

R fornmula: O mherein each R- ns -i ndependently is

hydrogen or al kyl. "Ureal kyl" neans a group R R

wheggedah oR'urh ", wheéh mag bRusel 1ﬂtequaagmbhfs nbehis agup of the

herein. 5 tlonally substituted”, when used in

assom aﬁ onvalth ‘aryl ", phenyl™” "heteroaryl", or

heten}gw%lb means an aryl, phenyl heteroaryl, or
het ero yclﬁg/ dhich is opti onal | y subst.i t ut ed
l'y

foimulepende vivhereonench & if idepeiddsatly ishodregen or alkyl.
r a 1 d
o LA B Sl U Bk g 8 i
hehgidr oxyal kyI hal o, nitro, cyano, hydroxy, alkoxy,
am n " O
hal g%‘t]l?n%lyy %@Ft‘:}ﬁﬁ( e al!lsjéx kr@ggs{);@?tldﬂ with KRl 'BHEQEI ]

"het er oal wher e
"hlat;eckramgé,m,r "hétkmlcyclyihmgalns en arybljélny}'lahlqtgnoyry or heterocyclyl which is

op‘}wgl% Lﬁ)rstét%g? {i%{ {Nﬁh %BF gg%)%g @ﬁbsﬁﬁ%ﬂtso pl'é?ergbly Igne or two
sdby@nu@@t@ selecatckfrom adlslsdJ ayalloklﬂdyk cysaallyballicy, |Iatqr9alkyl lpsrvbﬁwalkyl

| al

he
h:ﬁﬂ,tlﬁ By YRR 82(?(8 %ko;& am1nc) a ?qglrlﬁg : n((}epe n]o, dla'ﬁkylammo,
h&lyﬂkﬂgﬁibaﬂtoml Thetéroakyl - (B@Re(mmeﬁ:R mdgdrngdeqj]e)ﬁmmwrof

eacra&}*.@'( kA %eéymhéﬁﬁggsf%& ng aélnli}f%%(f?@uﬁy 05, and R are
R TR PO SRR 111 A OISy

in syntheti¢c organi ¢ chem stry,

pheifi or pliengtalliyl)p6r YICRIR K- @@bﬁ@@é’d%emﬂm rnsuiegdriftara Ode 5, R
reaction conditions. Exanples of |eaving groups

ah@ Rf’ Hﬂﬁnd&p&hdéﬁtﬁl Hyaltrogdnmﬂaﬂc}'l tand RAahd @é’na,re, 1a<|i¢mnéenttyrof each
esulf a esul f
gftae%aﬂ@% Oa%fjf %‘ﬁ?@' q‘og %esuﬂ?o}qyl oxy,
t OSYL@&M} g@dh t eaithegoupdiithathe mirﬁﬁniglcnnyémmaﬂy associated with
1&@&#}%&;&! %fgglilﬁg? elrtag%rgefg(fg gﬁﬁl 0% I S X sp %éaﬁe Yinder substitution

r&RE6h tbrdtibis. 'Ex'a és&if%ivi\ﬂgtgfbdﬂ@ @Mbheee abt litéted to, halogen,
i nvention her :i\?ter at or.

SliRgE. O APBPHETLORIH; B Got DD FHU By S P RO S5

thii‘)%e'tm bekak@neaﬂﬁ)d@wxy! ﬂogsnb;qx;i aﬁ@thlétg'ﬂmdys&lhal@phmm(g'quy,
| i ke, as deflned her

ompnalbwbﬁtyﬂtq@sn@ PRALSOPHIPY: g&%g&&@&ﬁ%’ E ﬁvﬂs%grd) ups which are
?E&ﬁ‘éaﬂg EllusrhieQ WAEE @0 eRa s Slthe DRRAtIGWhereinGes. and

description includes instances mher
e eriMasalgbr G TBeleB % miFdcs R REET: Themeretiops
Hog e,'?)(a& are no?lﬁﬁéﬁQo 2altg6hﬁt RBOSisiYd tHe3®@5R defined herein.

con | ndl cation. "lnert org ni.c

sol \i@utibne}” i nptwna},lm ssAps thak e SUbsEURBIVASFRTDED evssior
%rc%%{st e mag BuER0 fdt %Eéu nd A&t ﬂh@ G@Jc'n%ﬁoﬁ %dﬂl@des instances where

conj uncti on erew t h, i ncl U In for
e anpiter chermsmece dcolingené lnsmé@Sdehi‘Fh is does no

ot ot e eheoriealt Sy T R T Brom ) lﬁﬁlgiﬁfg

di et ﬂyhrt etgaaic sobehty] or “inert solvent” means the solvent is inert under the
conditions of the reaction being described in conjunction therewith, including for
example, benzene, toluene, acetonitrile, tetrahydrofuran, N,N-dimethylformamide,
chloroform, methylene chloride or dichloromethane, dichloroethane, diethyl ether, ethyl

acetate, acetone, methyl ethyl ketone, methanol, ethanol, propanol, isopropanol, tert-
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acetate, acetone, nethyl ethyl ketone, nethanol,

et hanol, propanol, isopropanol, tert WO 2006/ 066790
w2005/ 013487 -11 butanol, di oxane, pyriPBCTEP20a5013487

the like. Unless specified to the contrary, the

solvents wused in the reactiohls- of the present

invention are inert solvents. "Pharmaceutically

butend pdiaidne) pyrishmes and he lilgei dnless spesifieditoithe ennéysyithgsolvents

oA FRGEMGELE GOBPRS R P doake IrdBRERAL 1Y Safe,
non-toxrc, and nefther biologically nor 5 otherw se
und&iarmideatically aceepkabdd snedrathathitdeh is sisefebiomreprragfeor
vet erinar | : rRceut | ; iologicall
AR o bgioh (10 1o PP 2R, TR i SR e biclogically nor
ottreswise walesisatihatd iackmdepthat whishus acseptable fercustrrisrieas vl as
hdefi %dr ha%%@icﬂ uS%nd t hat possess the desired
%Iﬁl%? el ogi ca} activity of the parent conpound. Such
sal tBharrmatandieallyi ascaptitde sedis? of eprapoursl meansesaltsyibanare
| nor gani cqaci d ch h ' ] :
RSB sEnaS Y YL R b RL ifs pASLE e desired
phirasjeblogicel atvity ofzthel pateat cdmpeyndrSuchsattsdneliidér or gani c
aci ds such as_ageti.c. acid, . ben S .G .qaci 6 .
benzoi c, can‘pﬁ%ﬁgﬁﬁi 18R 1gsaf8 f‘g,eggiiﬂ?’rlwgfgg@f%?d?g&% s hydrochloric
et hanesul hoid] leydachrdmic heidpsuifariaacid, nighamidghbsplioric acid, and the

acid, gluconic _.acid, glutamc agcid | ycolic, 15 _aci .
hydr oxynaphtd&t (forél?:‘?%d”yl%ﬁ ORRPatsky e th%s VRS JDS&%& < Slafonic

| acti c aciadid, babie] €angsticdsulfomid aridicittic acid) @hinesalforde acid,
mandel i ¢ gci d,. net hanesul f oni c, i d,. muconic acid .
2- napht hal N OBeptgnicAcish Biicpiic Aedelutanic agih glycolic
aci d, sucGidl Bydekfhaphttié &fid,Q-Bedroxyerhdnebulfonésadid, davtic acid,
aci d, trimthy¥a etiC a(gi d,, and t.he Iilie; r 20 sal tlts .
fornmed whenelgh agd; makic 3dymalopic agidnmape Fﬁ‘él%pﬁ’re esutionic
compound  @id RRlcohit atidp-aapEthalnasulfehitlacid)propeoric acidsalicylic
al kali netal_ ion, .an_al kal | ne. eart ion, Qr an . .
al umi num i3k S‘EFlné%%ﬁl‘git%%ré‘sa Sty Hefz:ﬁsgléfmlea%?l’ trimethylacetic
i norgani ¢ ychRafd tHAkepPsabl e organi ¢ bases incl ude

di et hanol am ne, et hanogl am ne, g— nmet hyl gl ucanin

: L e,
triethanol an rfalts ﬁof@ﬁé{“ﬁléﬂiaﬁég MOF’H’d’??%&mﬂ%’S Pare_nt compound
Accept abl eeifhepfs_gglﬂa&d%%erﬁeﬂan@hy@g, Al MR, 2 btgline earth
cal cium hydroxi de, potassium hydroxide, sodium . i
car bonat e I@ROTSCHILRIN Y éMH RF EROTATIEES Bk azy rggpic or inorganic
phar mac eu%zﬁ@.'ﬁl&e&ﬁ&lﬂ@ Bi AR B 3@l ih&udt GiefRRoRAAS effinBREhine, N-
fromacetic _acid, hydrochloric acid, sulphuric aCf.d,
met hanes ul hewiyigluremine, gi¢tharolaming, trpmstharune@nd ghe like.
aci d, tart AL ebaBlifloreGhibhbes BRiGHe SOSir hpOLRRR] Lb
cal ci um z%ég?tég%dgcr)rrégﬁ%sﬂa%ﬁ] It esh.oul d bepunder st QOllém
that all rhkydexdeestassiuphaydrasidetsodiam garherspaadhedium
salts inc 50l vent addition forns (sol vates) or
crystal foirlﬁétgrg}flgg'l ynor phs) as defined herein, of the )
saneTheprtfactdiphaonaeatitally Bheptablaslts predhelsaltg foramed from acetic
"pPrQdr,ugi, whi c u ' i .
BTt s e iR kB SHEE AR IlleiRER) Phosphoric
pad aattarde atid, aitcio adid sy divon,f rtassiuan, [calcium, zinc, and magnesium.

It should be understood that all references to pharmaceutically acceptable salts
include solvent addition forms (solvates) or crystal forms (polymorphs) as defined
herein, of the same acid addition salt.

The terms “pro-drug” and “prodrug”, which may be used interchangeably herein,
refer to any compound which releases an active parent drug according to formula I in
vivo when such prodrug is administered to a mammalian subject. Prodrugs of a

compound of formula I are prepared by modifying one or more functional group(s)
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vivo when such prodrug is admnistered to a manmmal i an
subj ect. Prodrugs of a conpound of fornmula | are

w@e@pasado by nodi fying one or nore functional BECDEPL085/013487
WO 2006/ 066790 PCT/ EP2005/ 013487 -12 present in the

conpound of fornula | in sueh2a way that the

nodi fication(s) my be cleaved in vivo to release th
prf.sanelntthe oasrppmm:d oﬂfomjula@sn surbl a ey Getibemrrilifigtion(s) may be

cleé}zed{% Vnﬁo 8 Sﬁsﬁ eh %ar %@c&%nﬁ”ﬁgdru%% léidg Il%hg)rpé{rl]nds of
foghald [l wheadin ahydkay cdnﬁav,em:t sutfhydrylgroop iregeorapened effiormula I is
dr ox

f re (g E‘b%/rfy \/%Pép t}gﬁl g §? dd 1?%\{0555?«%%’%6%?@% ﬁbee hydroxyl amino,

or%ﬁlﬂl‘ifdrm dredp tr@spectﬁ&tye rBﬁa(npleg of paekrtigtiesluflebusbre, nca hgmted to,
oat e derj vat car

eSHﬁr chtmen e Oﬁngis)engp atﬁ? ar %%3'6% UncPargJ‘rl\}Lg%\l( g% oups in
diefe ﬁﬁ)cﬁﬁoﬁﬂb otihyalroxy ancm;all gibeups iratdnyesur(de offormula I, N-

acyh 3%%153 s (Pl AR Rk SabABERs A o RRT RO S mino

ace
fuRBEod gi‘o@)ﬁt(ﬁdilﬁe@ﬁcdfﬁﬁ (keﬁlsaarmd eabnatgrdeﬂaemm@talmade

roups i n conpounds nd, t he

fuBﬁg Hg@aép SEQUPS npr:cpommlg}cgﬁ)f E naag,cﬁn&tgﬂl 9}5 gezlgu eg%aégfl-elr ‘Design

oif\ie[Wd?{ sK 99&%1%&&9@5%3{&@0&1’@%(1%@) an®rled Kot i ve
u

pr ot eCtI ng group” ngpans t rou
s el elgqorqyigyg,gqug o RE Pretesting group,, treans Ig &)Jhlc seclectlvely blocks

oHy{JahéM% PR HulCRARRHA c&ﬂgauﬁchaichahm@memadal feaatidri @m be
can be carried out selectiv (%y at anot h%r unpt ot ect q 0
cateiad oy eslastivaly panoter NBRFATAGCEEAER S Hufhieynepging conventionally

285896038t Yﬂ §ylﬂt}ietuC IcRerafYy hEkHAInGH8dsSek bF thi{G@kérdion rely upon
processes of this invention rely 3§H t he protective h
thy propestivegiorpe to Hladciepsie aitrogsgan d%%en&t&&é RTESEHAR the
IR0 R Redififle, the 8GHR F‘Bl%ind: 9fot€éé§i§@r&1p”tdﬂﬂ “n@fsfRn protecting
am no- prot ecting group” nitro rotectlng ded
ggmqu Iptre used mwélangﬁablry&ﬁm@ é&%rfgfelht@ 03 CRFARG BIPBPS fofended to
pr?t%g‘techg Bgﬁgeﬁ éx‘? ?&? ai() nh&osste rQacuBﬁQH@&ﬁg §y'ﬁﬁ1é@1'c§[‘@@dﬁres

om agai n I'e reactions during.synthefic
HXEH’IPM]H nissogeR OrEireinglgapypsinelpde byt piedrod g{qlwé toprtH Bgroacetyl
I
A AGIIE peft B0 Cpiie }ira;(tﬁcﬁgd (@rbdbehfleigr eBggi!

oxycar bony]

m&hbmgmwwonﬂwﬁ;tr@benﬂﬂpmﬁMb JarbRytoayensbeayl (BOC), and
t val an
B L RSP RRASARLIRR Y MRS S LBESE el

now how to
fohd&%ﬂﬁygcrwnhstﬁmithetﬂdloe'aagr@ttuDWDval and for the
abl I

" So ‘\ﬁgil vales . %gé hsssto vgmlz}ed:ﬁh %)rl?n}émt Bﬁﬂ&t élﬁ{%f' sto?c'ﬁlometnc or non

OI‘ ns t t contaln
aﬁbitlih@fnesﬁi@arﬁbumf sdlenar Soroe compmrocbulmnm tandeagyda titap a fixed
of . sol ven

0 s hayv C .
PRRSAEST SR RTBHNE PR P O i vt s
Solyest alwdtereths edlivdte Sdraied is 4 h}Ld?ratfeowhtmgleao]SIeIhMaaleohql;‘ the solvate
he sol r the solvate.for r
Bdiyan aﬁsqtfwlaﬁ‘f "Bidres ot fmf"ﬁé g C\‘/’g%gna" 6‘?"&%9 ofhre
AlotlRk 8f wateHywith @he sf ﬁreeulbmﬁtednhyhth cheowathi regtinoibs roblecular

one or_nore,30 | ecul,es w .t h ane
gatsas %Qeéuﬁhrf ‘?:"r‘ilQtnﬂ’é’“'ﬁaa{béérl¥a 8’Er3|°r"?§ oF 9 %?t%%r ar
stat %Lﬁe&ﬂﬁear&uﬁhnﬁﬁl’mhﬁaiomaﬁaimmaﬂg Mh)ﬂnmalmézmsmnp meember of

Qr nore hydyat.e. ect"..ne mal s an .
Hhsimam, pel assl\?&ﬁll"?‘é1n§ 11%%33%,%@@& not- ﬁlgmﬁa %nnfates such as
chid®sanias Hd ofHer apéétand ‘ﬁiodlde?l‘sltdaﬁzs ifarm hﬂﬂfﬁdﬁssuch apedttherdrorses,
pri mates such as ' chi npanze s 0 B q

2 b dBRS and B sdiboratory

HersRegoatp ard BuinerdomesHnntg)

animals including rodents, such as rats, mice, and guinea plgs, and the like. Examples of
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35 sheep, goats, and sw ne; donestic animals such as
rabbits, dogs, and cats; |aboratory animls including
WO o@ei66790 such as rats, mce, and gui nea pi gs;PEN@EP100#013487
i ke. Exanples of WO 2006/ 066790 PCT/ EP2005/ 013487
-13 non-mammal s include, but-Bre not [imted to,
birds, and the like. The term "subject” does not
ndiefabends imarul”die,diiitare agdimitedstexbirdsT hed tpdikei Thk kgrm “subject”
effec ive am)?1 "_means _an anount of a conpound that,

d%ﬁé‘ﬂt DR HPEPEYRLPE SO A ubj ect for treating a di sease
st atI&n.erdp‘éuﬁ@ﬂir effe@ivt atr@uﬁf"fzﬁeetns&uahqdume af aresrhpotnd thrat, when

he. di s ase at The " era
ffsﬂlﬁ w %fi Fg’f& BRg? H’de% e“éB Cbenﬁg" C%“CE%“CQ {reatment
fos tad disdagd shdte.t Tbafthdnapéllilecaﬂﬁvfﬁctlw' ampuhtievillivegakpending on the
trea the a and i ve heal tth pf the supj.ect
e st e Beidreatsth i STy pb e ieasd el B e and
reldiive h@dlﬂﬁifdh@gl ithatoure andfoem sfadynipisaation, ithngdgemnatt of the
ot her fact he terns. "those,defi ned above" and

atiqnqERgEM, Far ﬁééfetﬁ’éfl@'yli’ra%’@ﬁerr BRd PR ECtYS-a i 0 vari abl e

| NCORPREAL ehobydéfRied ﬁBGﬁ‘ee ahﬂ ethosoaehimdahierdih’t wherdfeférii@ig to a
variable as well as pre (f nor e ef er.red ancil
vaipble %F@PQW@J)Y% FHCE F Oa @efgﬂ";)on © é{f“ilﬂge agyell as preferred,

mdré BAEFRAM andGhod pHifeas &efﬁhﬁéﬂ% 1fra1ﬁy udes: (i)
preventing the disease state, I @?%SI ng the

cl i nixeating\aiptisangr of ndisgpsedaiedn e not to devel op

in a subject fh he YREAE GtateD 1.8 caddinPRAUiIARMSSFhptoms of
to the di sease tat ut. does not _yet experl ence or

di spl ay tbydp@mﬁtatﬁnqtﬁ@ develapaige sybigeiethay iy be exposed to or

i nhi bi ti {sate, bu€ doesHok §&tldxPeridile® or displ
devel op e&@&@%%@ﬂ%ﬁ;%%&ﬁg rg%le gers |t2 cl ?nllca or dpay

synpt ons, syowt¢ms pf thegliseasgisttée-t he di sease state, i.e.,
causi ng tenpog 1251%’1’11?1rtm§%19e &?JaF@&E@(Qtl e %Qfe%ﬁg Les d@\flelélt}ﬁent of the

d| sease state I nica
"treati ngdiseascoatear its nlgmcazlrsﬂnpw@a%pt ng" vvhen ref erring

to a chem cal( u);]eactl on gﬁ%gtgglgys ge&ﬁtemié' Eeglsfn:quﬁgoraryor

more reagents' under appro te conditlols to
t he i ndi cptretnemiegressioreoitbs diseate pratsorgts. Chrltca]sifmmt@lmbe

apprgaly d‘ C?? ’I h@o 5&‘1% 1} c[]“ t ”? %QH lf@f@ls.rlr{ghtg a chemical

i ndi cate t’he esi WJ
restiessagank yddiﬁg pEBUKing tve ecmoye fqagemtq et @nmqpaltatem@ndfhons to

pﬁﬁﬁucbeetﬁg 1cate§9ﬂ1 n%?orv\.{ﬁ 8e§11@8$!r<?(!ldc¥ d bl ag?reaf;a]&:% c}ﬁat the

e rne ar e uce
rteh]rmdm wdhch prddilll:cfsithej htdummdsiryd/ onl thad&nted prdduct orayaot oecessarily
rﬁgﬂt& éﬁ:cﬂy?nr? d a (111/5% ol}gvgggesa:gr et?w@l c%q,yer mljuéll addlecsi, ie, there
Ihaﬁbdombn%ﬁ'ﬂmﬁiﬂedmteé \Aﬂh,ldﬂithrddSIted m thn ﬁ’ulxtund: which ultimately

@@Agﬁgfﬁ]ﬁe{ Oirgg%%yﬂ%ﬁ%ﬁ ‘éa(t%fp%mg i‘ﬁ]%t &3fe g?ﬁlll Efgs shown

her elmgemarae i prAcedatit used IiShS(Applicatiai Bibagdbn ATFONOM™

FEBr o BehiE GirRRE ERp Ut SrEd HE Min et rtpe af BEPAC ptematic

Q@ﬁg@@@cgreof a hydrogen. The invention provides
€0 npoﬁgnqﬁ:alostcrutcpueresf s roxrzrvlflll here!in evse’redpersega{rleg ngg %Ig& 966}381\1/ 5:2. Any open
valency appearing on a carbon, oxygen or nitrogen atom in the structures herein indicates
the presence of a hydrogen.

The invention provides compounds of the formula I as described hereinabove.

It should be understood that the scope of this invention encompasses not only the

various isomers which may exist but also the various mixture of isomers which may be
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35 It should be understood that the scope of this
i nventi on enconpasses not only the various isoners

wabiosledTay exi st but al so the various m xture PET/EP2005/013487

i somers whi ch maybe WO 2006/ 066790 PCT/ EP2005/ 013487
-14 formed. Furthernore, the lgcope of the present
i nvention al so enconpasses salts of conpounds of

fofmBédnHhatHermBe, B2 scdpe Bt} presentlinventipn also encompasses salts of

pharmaceutical Ly acceptable salt thereof, 5 wherein: m

ngﬁ?‘gf[of‘ﬁ‘?l 1/ pisfromlto 3; gis0,1or2; A is
optionally substituted aryl or @pti orkal |y substituted
5 or 6-menbered 1o heteroaryl] -=---"is an optional
bond; each Rl is independent] al o<\Cl_12-al kyl,
C _12-hal oal kyl, O _12Aaié,qg>;y,
Cl _12-heteroal kyl, cyano, -$( Ra. f C(=0) - NRbR',
-S2-NRbR', -N(Rd)- C(=0-Re, of -C(=DLRe, wheret is
fromO.,to 2 Ro, R e each independently
15 (?rsaW&?‘S‘éeélﬁ?ﬂ]&afi?}%ﬂﬁ%%tﬂ%%g 2-al koxy or hydroxy:;
~A-wBerBh: /R 5 Ng Reis R; nis fromlto 3; R3 and R4
each i ndepgndently is hydrogen or Cl_12-al kyl, or R3
and R4 mtlgggi“ﬁg‘i‘)%ay form=0 or =NRf wherein Rf is
hydr ogepisdrorl td 35 al kyl ; and 20 one of RS and R6 is
hydr ogen, or .al kyl and the other is: hydrogen;
Cl_12- a‘ﬂ@’,lor i di nyl ; ami nocar bonyl ;
C1_12- ahkislopeibhalpysubstEhteliZryloc optioadllysapitituted 5 or 6-membered
am noi_ar bonyl - _ 12-al kyl ;

Cl_12-al kyl car bonyl ;

A _12- al koxygpspaial béad; 12- al kyl ;i m dazol onyl ;

I m dazol yl cgrbonyl ; pyrrolyl carbgnyl
pyrrol i 4G é%\‘PBSPF;ﬂdeX‘R]l ]gﬁ}én(glalﬁiag?yxﬁlﬂ-’-'@lg’i@l’ Cl_u—alkoxy,d
hgéh!ﬁ)&,%’lllg-%@ﬁékdalm%w ~SIO 2R K EHORNIORS, SO, NRR®, -N(R*)-

m _nosul onél- hydroxy-.Cl. 12- algﬁ‘a; bcgﬁejf% 2% e d dentl
GAFRoxE > en-G =) Ry whepg t i 5om i 4 1R FCAnd R gpehyjpdependently
| My PR 00, Lty ubiS L -alek @ dr Bydtbxi- nenbered heteroaryl ;
1ory R% andP am%%gltgfl gr vkvlﬁtaﬁ}t’hexﬁitrogen to which they

are attachele RAY Rorm an am dinyl group, a urea
group, a guany iNjyI group or a 5- or 6-nenbered

het er oagl. "herérocyclyl ring that is optionally
substitdt & and whi th optionally includes an 30

addi ti onak floet etolt om sel ected from 0, N and S; or
R® and R* each independently is hydrogen or Cy.jz-alkyl, or R*and R*

together may form =O or =NRf wherein R is hydrogen or C;.j2-alkyl; and

one of R* and R® is hydrogen or alkyl and the other is: hydrogen; C;.2-alkyl;
amidinyl; aminocarbonyl; Ci.12-alkylcarbonyl; C;.1,-alkoxycarbonyl; aminocarbonyl-C;.
12-alkyl; amino-C_j,-alkylcarbonyl; C,.12-alkoxycarbonyl-C;.12-alkyl; imidazolonyl;
imidazolylcarbonyl; pyrrolylcarbonyl; pyrrolidinylcarbonyl; N-cyanoamidinyl; Cy-12-
alkylsulfonyl; hydroxy-C;.12-alkylcarbonyl; aminosulfonyl; hydroxy-Ci.12-alkyl; Cy_12-
alkoxy-C;.1p-alkyl; Cy.12-alkylsulfonyl-C,_1;-alkyl; or optionally substituted 5 or 6-
membered heteroaryl; or

R® and R® together with the nitrogen to which they are attached may form an
amidinyl group, a urea group, a guanidinyl group or a 5- or 6-membered heteroaryl or
heterocyclyl ring that is optionally substituted and which optionally includes an

additional heteroatom selected from O, N and S; or
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WD 2006/ 066790 PCT/ EP2005/ 013487 -15 one of R5 and R6
and one of R3 and R4 together with the atons to which

W0 b@g/o6@pe attached may forma 5- or 6-nenber eRCT/EPZP05/013487
that optionally includes an additional heteroatom
selected fromO, N and S. |n-many enbodi nents of
formula I, pis 1 or 2. Preferablyplsz 5 In many
embodi n@nt ¢f RSfand & oud ané of B’ sl 2 togethermwigh érdeddingenwhich they

far
oxp Al ohey fRimiee- s Pserpersd g Rt R b debadttional
hét@rbﬁtﬁnasdlectédﬁ&oxgr@,l}ﬂ)apﬁd §S(0qg- is located at the 6- or
- position traI Q certain
e Bk EBbSfimegr Arrarnrita fybs  ho ! ielap b ¢
I ocmlﬁdn@embb@nﬁmtmﬂ)mm@Iailstzhe tetralin ri ng
sysiem tain efg:bodl ntsg ﬁorrmlal mis O or
1 a ripila Lan iyl Py of the tetralin
ri nﬁxlééf&li@&hbd)dim‘eﬁfsglfdémaﬂ‘@@dilﬁ?hﬁla of formula I, nis
. In certain e [ 0 or
| n beeertinempe eﬁ\ésrﬂf 0 g,rthﬁglé)ulp Eru é@ -318 ch‘qted at the 6- or 7-
pﬁﬁﬁéﬁbﬂt}ﬁﬁ%@:ﬂin@ft{g §stef. n{) O(r]I ul atl fRS and R4 are f
hydr ogen n certain enbodi nents of for e
RS &herren pebpgdimenteef fapmule hthe grasp A%S@hklﬁ:loca a fhe 6-
pﬁﬁf&ﬁ‘bﬂt}ﬁ"@@;ﬂiﬂ‘@ﬁg s@efn.formula I, R5 and R6 are
hydrogen. 1In certal n enbodi nents of formy

I, one of ..
R5 &meerkan embpgimengeef formulalym igfQr { pad RofSﬁ@?at¢C§%t the 8-position

1834 { am nocar bonyl ; al kyl car bonyl ;
oﬁ )(;t&t;%gr% % e am nocar bonyl aI kyl ;

ani hoagiaine bdnmntsgﬁfrw;ayk@dmm| al kyl ; i m dazol onyl :
I m qg%@ﬂ Mh%ﬁﬂga émT &fyfemhwxcmsbpnyl

pyrroli | nyl car bony N- cyanoam di nyI 25
al kyih sedtsioegibodinpentostfarmeyladar schy| © ani nosul f ony! ;

hydrlﬁ)égﬁ%uméhbog{r?%gm dxjﬁﬁ al, Rn y Rtﬁle'ﬂ @1‘@9&“ nents of

rogen 6or al kyl and
t he Inesehain enévodhymt@g‘éﬁq)rmalakly pne aff R dﬁﬂﬁ)ﬂ s hydrogen and the other is

ﬁg{?nocar bonyl ; al kyl car bonyl aI koxycar bonyl ;
nocar bonyl al kyl ; am noal k car bony

al k dny:eaabcimyboalhmymw of foirahar Bn yind R are ‘hydrogen.

Ip;nr ﬁ%lzclgl I n;@%ﬁgﬁ%ntf BY ﬁ?%l%dnlg glﬁn@ gf}%ﬂ z}nd % ds hydrogen or alkyl and the
athéayib: $Mtyﬂ,camylﬂl;nyh ydnmncyd:tdnyl, @&wb@rmnyl alisoxyserhonghy | :
N
mﬁd&ﬁﬂ;&mﬂbﬁ@l i pyriolydeadigmryl;arydrolidmybdaemyl; N- cyahy)aimubayl,
Q&%ﬁ?ﬁ%g%ﬂkﬁ%ﬂ%@ga%g ﬁx?tﬂﬁo&xyf K{f&rogc&aw or alkoxalkyl.

am nﬁﬁdekmhﬁﬁﬁlbr;ﬁhwents aff Rﬁmular bna wf At knyd R® is hydrogen or alkyl and the
Q%\S%}G(S)%)l@if@%%p@fﬁ ’(551(%% dr ox Jégn}ﬁ lltc)y(fca)(bonyy\olkoxycarbonyl
aminocarbonylalkyl; amlnoalkylcarbonyl alkoxycarbonylalkyl, imidazolonyl;
imidazolylcarbonyl; pyrrolylcarbonyl; pyrrolidinylcarbonyl; N-cyanoamidinyl;
alkylsulfonyl; hydroxyalkylcarbonyl; aminosulfonyl; hydroxyalkyl; alkoxalkyl; or
optionally substituted heteroaryl.

In certain embodiments of formula I, one of R* and R® is hydrogen and the other is:
hydrogen; alkyl; amidinyl; aminocarbonyl; alkylcarbonyl; alkoxycarbonyl;
aminocarbonylalkyl; aminoalkylcarbonyl; alkoxycarbonylalkyl; alkylsulfonyl; or
hydroxyalkylcarbonyl.
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-16 In certain enbodi nents of formula I, one of R5 and
R6 i s hydrogen and the other is heteroaryl selected

wo caaiobepe ot hi azol yl, indolyl, thienyl, furanyPCI/EP2005/013487
pyridinyl, pyrinmdinyl, pyrrolyl, pyrazolyl and
i m dazol yl, each optionally-ggbstituted. In certain
enbodi nents of fornmula |, one of R5 and R6 is hydrogen
angi Eéiﬁm@élhﬁbdmﬁentéoﬂfetrﬁnla é;qde of & and 8§ if Iyeimogen and the other is

Bl RS BB BN e preitt, pimion.
yﬁ%%] t ﬂaz@l?bé}di ﬂﬁﬂhﬁ)lﬂ]‘ eak® bﬁﬁblﬁallly ;subitated. Rﬁ td 0 ? et her
W en en to t he or :
LB AR GFOORTSAY: CLPTRRA MO ERAA of CRBD Rl A L other i
heRo@idciRbrell 8@ PRimMiA], lsdmomnatzbbge/h and Syfhilivhethilol 4, by

are attached forma guanidinyl group. In certain
tetsrhydmpnyemidingt fornula |, R5 and R6 together with the

ni 1 QE%Ain ethbbRirkbhts bhﬁ).‘x‘mﬁl'aq Rt it Retbgbthenwith tieaitrogen to which
group. In certain enbodi nents of fornmula I, R3 and R4
theyrye efachedifonn amamidinyl@@%Pt o which they are attached

forp zhiG emdﬁhgnt%f Fornduydr, REeRd R1fgkihet ®ithahénitrogen to which
enbodi ments of formila |, R3 and R4 together with the
they aneatfecheddomnp ghanid e} SiUB- at t ached form =0. In

cergal feﬁ@"ggﬁ%ﬂc%%@ﬁﬁ 0P ForhRMLRA ahd ROV eer WithaRE nfttogen €b which

one o t oget her with the atoms to which
thenaxe aauaehealtfpaoheueafzrpﬁpan i mdazolinyl ring. In

ce r]%nad ﬁaﬁr@%cﬁﬁl@hﬁ oqgﬁ]r‘}rﬁﬂam-‘ Ipa ahd RR®ogfikr Rethithe aitheen to which
nitrogen t they are attached form
th@y are dtfavled formsiiR Wétﬁ@@ﬁé’dlsﬁ’é’tié?%ﬁaf yl ring that is-

€ | 1 O wilc
Optind%?{lonarﬁ eh{s%f?&ﬁ%ﬂgl\w'aﬁhr@%g%dmﬂhe@ﬁw@ﬁt hich

trogen heteroatom In certain
they‘amhttuehﬂdsfoorh#@r mula |, R5 and R6 together with the

nl t o&e{]n er O &ﬁ{%n{stmgr 51, Q)tnte%cf edhd R gl‘l(PBn@oif RVEd R*

er oar rin ected from
tqg\ethed wnrtjnlthe aipytrsnmwdlldyﬂhey pgattat fonmag apéslagplingf ring.

py r g‘ﬁ%’%aﬁ? %m oé?ltrtrgu&f&lllhmﬁg Lﬁjsagdeggttgget ﬁﬁ]tlﬁqﬁttr@%eﬂ to which

ether with
tlliHytalr@gmthéd)fomm atr fivehoy sizmmeraberad hetérdawlmngﬁbyt igpptionally

s I
opt il@vekdiy emboauﬂass afffoerduliatlj & naarid Riegesheravitntheatisegaado which
A sl Bty B 3 AR R B O Ty i,

pAfitnidiny R pheolyl, amidar bigyorapyeazalyl aabtedpticrally substitdtede-  or
Si x--menber ed hgt er

g, sehect
pyr I 8|cplazpp[ﬂnbo fREH éf ttqflqnula&r g e?lbcg{ ygg’tgeg &?ﬁ]ﬂ?e nltrogen to which
tBéedte Apthctra dornsli t}sz'yam atydched formeyrtadfive- enhmﬂhnembﬁred héterocychc
forpnula I, Ar is 0O nal, | tlt t ed, phen
i DA o e DA pgmbigfienional FERBREY ddiiody
Mer%at’@ﬁ{ QRkeAYrom 85 N and&r t ai n enbodi msnt s of formula

! _17 In éeiallgleetm% d?rrn%:/rllts o¥¥c))r ?a61/ Q@ (? 96 P %lra %ﬁg%e m%ro%en to which

they are attached form they are attached form or a five- or six-membered heterocyclic

ring selected from pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, azepinyl and
diazepinyl.

In certain embodiments of formula I, Ar is optionally substituted phenyl.

In certain embodiments of formula I, Ar is 2-halophenyl or 3-halopheny.

In certain embodiments of formula I, Ar is heteroaryl.
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In certain enbodi nents of formula I, Ar is heteroaryl
sel ected fromindolyl, ©pyrrolyl, imdazolyl,
w@yeoanad7yd , benzi m dazol yl, thienyl, furanyl, PYT/EBi0yD13487
and pyrimdinyl, each optionally substituted. In
certain enbodinents of formulida-1, Ar is heteroaryl
sel ected fromindolyl, 5" pyrrol yl, imdazolyl,
Py [2é@tayh emBodinhenzsffortaaa ILyAs is hﬂtet‘oam]dtselectadl fry)m 1ndoly1

by heresay, pveer 5k PR RGO haor o LBl s

pY énﬁ&’h&ﬂwkdcﬂldﬁﬁéﬁmy%ujbkmutdm dazol 2-yl, pyrazol - 4- yI
benzi m dazo

s et Bt LIRRmBIA NOP JEEROAt b sleststl fipry fndop

PYER amu&atypmﬁ ly5 afll béesimidaaolyl, eadheomfonaly aﬂﬂnﬂﬁechnd

*hdo et srbeciuert SRR b p e B e B

pyF Rl a1 N AR TR0 20/, ihd4nel-2- ;ﬂ py@aﬂoli43/l Aedlzignidszo-4-yl, 6-
In certain enbodi ment's

Al &35 1ometbyIpy oL and S IRSBOR HES A mul 0 |

P IS frtaitl ehﬁ)oalméﬁtk of QrﬁfulalI oﬁ@gflk?s dn‘éi 116 androreeFRAkbAd R*
enbodi nents of fornula I mis or 1,

topether with thech s bl ey@raiﬂéaqbyél Fqsab?fl ooy
en%ddfﬁg%ae?n&%llﬁgﬁﬁ‘ék forhouldl, pSs Zandlqiss2.2, mis O or 1,

are hy dro en one of R5 and R6 is

hydlmmgecnmmmquantsaﬁﬁprw btpﬁéi! qi§2 agdy 1.0 b - di nyl ;
am nog, ﬁxé}}ﬂ% (1@1' F%lo?ﬂfrprﬁﬂé/i, p i) Ecﬁ‘ﬁbg'&)‘h; andnis 1.
onyl a

am nocar am noal Kyl car onyI 4
al khxgectanbmlwchmkyts of farrta bIPgAY 9 1s2nndad 6F 4 RishapgR and R

'i%— 90 ylcarbonyl; 20 pyrrolidinylcarbonyl;
é’yaﬁoam di nyl; al kyl sul fonyl; hydroxyal kyI car boﬁ\él e
am hosutafroebodimed tsof fernkylh 1, mtlsl%oqm?kwls O¢r lopts barng R are

h}l(g I%%Lri touqe 4 Rh gﬁg 5216) ?srﬂglldroglfﬂ of (?ifkgﬁ %Hd ﬁi@&ﬂéﬁ? réil?fl %fmldmyl

aﬁcﬂncﬁhﬁ)onlyﬂy aﬂﬂcyxlgaﬂponyindkg:ﬁycﬂ{boam]d amglchrbiwmlla&g ﬁmawllfyﬂzf@rbonyl
R e e b

pﬁ}fzhdlatfkg/dboaylbﬁwlanoé&ﬁldahyﬂs@ﬂyy@ﬂfbgﬂyh)a:lrnwa kylcarbonyl;

a8 %s&ffﬁgﬂ?@%a?xygﬁg ogé(ﬁéﬁl & éﬁg)rngﬂyﬁbs’%ﬁﬁecﬂ%t&%'a@l

n I Sn tertdid embddindends ef foi‘rydlladgpars 2, qmeZ ot isfREoralna iRG, K gand Rare
en agimta h<$ #‘3-16 rgr(%g%n ahy ¥hezoti19r i§: eﬁ%cﬁbggn, a]k&l am1dfnyl
a&ﬂﬂanbdrgrl aH@rfﬁafhlﬁﬂka]kDXﬁiaH)dmﬂnammd)dad;dmylaﬂ(yl aminoalkylcarbonyl;
'ky %}4 | ﬂ ogﬁ 10980ky! - 30
?%1%?2 P Rl 1 RS E‘H’é’ X )
t et nakydiia @ﬁfboﬂlrﬂeﬂwbﬁﬂtmmﬂl Iky lis; 2 qm Zi,lmyd @bk In;is 1, R* and R* are

ureal kyl teroar
I}Yﬁ]’ir%%?Eo‘l’r}ﬂ(g;ﬁ ﬁﬂa?ék%hy ORI ﬁs‘f gtglﬁ)l(g r’ﬁ%yal kyl ;
I M dazeHsinendvdiaahtk ¥t formula I, pis 2, qis 2, m is O or 1,and R?is:

I ! daZO| | gyl o aﬁﬁ%/ﬁ]&’agkaoa{nl&/l Kyl; ?nq}dggo 1ny o] OMW

%ﬁhM?ﬁg@ﬁfM IR @éti@hlydropyr1m1d1nylam1noalkyl am1d1nylalkyl
al koxycar bon | al ky m no yl; %Xano d| ny X
gqekl}:ylewq ] }mﬁrﬁgg a@lpoﬁ%g imidazolylamin aﬁlcy gua 1ny c rbonylalkyl

}rlPaQﬁ% indidhAdallexibon 1arn1noalk 1; ammocarbonylalkyl
pyrrol I di nyl ca&c@é I am n aI ky Y | Ky y onam doal kyl ;

amrdwls@nbpoﬂawwﬁi ;armn%ﬂ sayeen lhoal kyl :
gﬁﬂ Sk devhnidinylalkyl; alkylcarbonyl Tkyl;
Eﬁk xya}.‘tl}qumﬁﬁlgal Wﬁgiﬁtoxh% knylag% nao Yggr Ony ammoa e
csnbbnyinwlankwaélm siyarakiginylag cmb@?lee% oalkylsulfonamldoamyl

Pl%ﬂ(ﬁﬁ)l%grpa%lg&glﬁ}% alkoxycarbonylaminoalkyl; hydroxyalkylcarbonylaminoalkyl;
hydroxyalkylaminoalkyl; alkoxyalkylaminoalkyl; or alkylsulfonylalkylaminoalkyl.



-18 In certain enbodi ments of formula |, pis 2, gqis
2, mis O or 1, and R2 is: am noal kyl;
wa@bdogloeatpnoal kyl ; di al kyl am noal kyl ; guani di nyPel/Ep10p5/013487
am di nyl al kyl ; ureal kyl; am dinyl;
guani di nyl car bonyl al kyl ; am nt&ar bonyl al kyl ;
am noal kyl car bonyl am noal kyl ;
al Idyﬂaeﬂjahmmyﬁminnnmalokfdrmudaﬂ PGS 2r Disidy fab Ry dpamridd iy | ;

b t .
RS NGARSENATIRG opo hl FGA EATER
aridim®; duabRliiAcabonyIgi; dmmi‘oMrbbRﬂalRyﬂyNni?roatky}darﬂmnmmmoalkyl
RO NS N O
\ R In cerfRin dnbdditeRsNf Rirmul: Ol iR2, RN, Bnis B\dX, ll,?iindmz isi |
I ~ON\ /NRn O /R O~NRh O'I"N Ry, NNRN'R N

RlNRlNiDr\RtRlN RgnRanuRANPcRi
OO DY R- i 44 RLhNR ReN. nng RS AR
N RN R 9 RN Rhl J(B | W/\NN/ N
Rh RimN@b\l\'l N gh “RRJ wh relﬂ‘l R9 i's hydr gém ﬁ!}l
al kyl ti'on y Su [ tRUt pheny r ‘opttrenal 'y R
substituted pyrimdinyl, RR and Rk in each
i ndependent; occurrence |s dr ogen or al kyI and Rm
i s hyd%’ er t afny-— Ry
enbodi nment s! of f s 2 q s 2, mLs 0 or
and R2 'S 6679 PCT leﬁ -19 By
e e
N ; } h h
g ) 1 ZN E o.__R R\N/R RI\N/R ? h
; (Jso \|/ ~h \[/ Oﬁ) o NYR
N . N

wherein R8 is hydrogen, alkyl, optionally substituted phenyl or optionally
substituted pyrimidinyl, R", R, R and R* in each independent occurrence is hydrogen or
alkyl, and R™ is hydrogen, alkyl or -NR"R".

10 In certain embodiments of formula I, pis 2, qis 2, mis 0 or 1, and RZ%is:



i N RRON h R, Ni Rhn RO NYW NNRh O\ / R~ R

I R Il N NR NRh N\R NR NI A JyAr AAfANA ~
woR@s/066tber ein RO, Rh, R and R are hydrogen mT/EPm5/0134s7
In certain enbodi nents of formula l, pis 2, gis 2, m

isOor 1, nis 1, R3 and RA-mwme hydrogen, one of R5
and R6 is hydrogen or alkyl, and the other is: RR R9
s ~CNRL N, rRleNNRNNNNh ;FGYRh N~ h
N-N~Ri R R //O ~N \ R~~N Ri pNNRrO OR h
ORI\ NERN R.\N'\b“ﬁ . mw,,ﬁhNRﬁﬂ& R
o; 'N|~; or5-\/\her nR9|s‘ ydrogen aIkyI S R
opt i ?ﬁl IFy substi t Bt ed ny'i or ptl onal Iy R N~
subs ut ed pyrrm dinyky and in eachr

i ndependent occurrence 'S hydrogen or alkyl, and Rm

i s WheteogRh R™AR lapd RoarehiyiRen ot alkgler t ai n embodi ment s

la | 03 4

and T L baSplehee ot B B 12 B b ond e B A R are
h;adrogéﬂgy)he o'éun?alaﬂche6 mﬂlhélrogelsor #HleylRndRBe REhdxHRh R| NRh

N, W h ONRh ON, Rh V\,herelnR%,-Rh R’ande
are hydragen or alky]. In certain odi e .
formJIaN Nojs g, is 2, 9s Ofor L, nils or|N2,|
and R3 d R4 to hgr wb{bnihe Ni{rBgen N i chy N
they ar t ached_f.or m =NRf| wher ei n]Rf . :
hydrogen, and wherein R5 and R6 are'hydrogen. In
certain enbodi ments of formula I, pis 2, gis 2, mis
Oor 1, nis for 2, and R3 and R4 together with the

ni trogen togwhi ch the are%]tachedform =0. In
certain odi rrentSNngforrru '
0 or 1, yangyh,is 2.

\\/\leooes/o PCT/ BP20b5/ 013487

-20 In cmafh gdi meqt s is 2rg is

2, mis r 1, n 2, and . : ;
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qif f qio,ﬁ

wherein RE is hydrogen, alkyl, optionally substituted phenyl or optionally

substituted pyrimidinyl, R", R, R/ and R* in each independent occurrence is hydrogen or
alkyl, and R™ is hydrogen, alkyl or -NR'R'.
In certain embodiments of formulal, pis 2, qis 2, misOorl,nis 1, R® and R* are

10 hydrogen, one of R® and R® is hydrogen or alkyl, and the other is:

Rg R\ /

e oy o f

wherein R, R", Rl and R’ are hydrogen or alkyl.
In certain embodiments of formula I, pis 2, qis 2, mis 0 or 1, nis 1 or 2, and R?
and R* together with the nitrogen to which they are attached form =NR’ wherein R is
15 hydrogen, and wherein R® and R are hydrogen.
In certain embodiments of formula [, pis 2, qis 2, mis 0 or 1, n is lor 2, and R® and
R* together with the nitrogen to which they are attached form =O.

In certain embodiments of formulal, pis 2, qis 2, misOor 1,and nis 2.



are hydrogen. In certain enbodinments of fornmula I, p

is2, gqis 2 misOor 1, nis 2, R3 and R4 are
whyasogem one of RS and R6 is hydrogen or al KpCT/EP20d5/013487

the other is: hydrogen; alkyl; 5 am dinyl;

am nocar bonyl ; al kyl car bonyl-20al koxycar bonyl ;

an1nocarbony|a|ky| am noal kyl car bonyl ;

al kouateih bapydiatdayd of formalao 3y is 2,m ikdrad i ndazbody’and R*
pyrrol yl carbonyl; pyrrolidinylcarbonyl;

mﬁ@%ﬁ%&ﬁ@an1dlnyl al kyl sul fonyl ; hydroxyalkylcarbonyl
amesih QHﬁdemﬁBﬁﬂ{ «msahkwl p alquxm el 0 o 1,00 DaRTaAndyR" are

substltuted [ n enbqdi,nment s
hyglengam anelof Ry iRglﬁtxd}/%%eé ﬁhﬁY’s ﬂ} n‘herrfs %ﬁ’d’é"geﬁ’sa
5 anBéﬂnZ‘f ﬁmlﬁ%amw alk?l&@rb@hgl?ﬁlkaﬂﬁa%myls ahymaagmmyaﬂqd t he

ris rogen arbon
arranka,lkséaq&b@%ﬁq alkoaw%‘s& giﬂ Wﬁa@%YﬁdEﬁaq%8 ‘Wr
I Hlﬁ?clyjl C@F&)‘Hﬂiﬂ Ilqcarlﬂid@)l\yE?efnb@ﬁlydlﬁiflkylkylsulfony}
sul f'on r roxya C n _cer
hydmédkkﬁbﬁﬂb@%df alfléﬂqﬂ)!/tl? Yllyh}’lslr(%lﬁgla]%yl g]ipga]lﬁyl (?ﬁqpélOﬁa rsu}?stltuted
hé@erbﬁry R3 and R4 are 15 hydrogen, one of RS and R6
ydrogen and the other |s alkyl. Inc

rt
10 ntj[@dqerteme@mbgmmg}pmf formul b »pds %, q 1& 2w 1g8 Fri Risg Br ala_d R* are
h)ﬂi en onagf I@rﬁqﬁl% 1@ﬁﬁiro?«?}fpe[ HOEB ot &: nyd{;@%eﬁ;’limqﬁﬁrﬂnamyl

and e other |s
arahoRabonpiNIIIcab gyl cabRRY aWHOFﬂgRanYlF%‘@W“‘ﬁéNﬂbonYl

alg@g ﬁi?b%'lﬁﬁ%l EH&SCI)JQOO&%WI)\{R}I}} er;Qlk‘?lcaNoByR N' Rh Rl Ri

Mehmemtaﬁgembommntsgé ﬁorr@ﬂkwp is 8p<ﬂ }S@m’a} 18;9 Ogdbgﬂ% % B apd R are
15 rog 085 o%ﬁ vy 1@%1 &95’1% {He Wited iPMkIm di nyl,  Rh,

In eac ependent occurrence is
hydfmwtalmembacﬂlmdnjcs czfﬁ@lrrﬂniaﬂ,g) yda sgem is&) qrylh nds 2, R® and R* are

hy@}ogen, one g 0f ge (ﬁi s%?@r%%éﬁ%]ﬁglo%ncf @i id. P is 2, ¢

R4 are hydrogen
one of R5 and R6 is hydrogen or aR R and e other‘
i s: WO 200%/ 066790 IRCT/ EP200k/ 013 R

|
RAN'R Rilgl i Ry | L N Rhlo Nh ﬂ+
or ~| AA . N Rh B' N :\ :N\ rh
° i
/ f R\O
(0]

h
R R\/

X f Lo Rt g g

wherein R® is hydrogen, alkyl, optionally substituted phenyl or optionally
20  substituted pyrimidinyl, R", R, R/ and R in each independent occurrence is hydrogen or
alkyl, and R™ is hydrogen, alkyl or “NRPR’,
In certain embodiments of formulal, pis2,qis2, misOor 1,nis 2, R?and R? are

hydrogen, one of R® and R® is hydrogen or alkyl, and the other is:



wherein Rg, Rh, R and R are hydrogen or alkyl. In

certain enbodi nents of formula I, pis 2, gis 2, mis
w@2@6/0d679@nd n is 3. In certain enbodi nents of PEDEP20H013487

I, pis 2, qis 2, mis Oor 1, nis 1, and R3 and R4

5 are hydrogen. In certain eihoedi nents of fornula I, p

is2, qis 2 misOor 1, nis 3, R3 and R4 are

hydr ogen, gneg of R5 and, R6 |s%q¥d@ogen QR“aIkyI and

the other TVs: lhydrogenﬁ al kyl ; Nanidi nfii ; R

ami nocar boty-N~al kyPgaNognyOx &l koxyc Qnyl' Ny R

am nocar bo I Kyt ; noal car.bg

alkoxycarbonylalkyl inidazolonyl |n1dazolylcarbonyl

IN? vﬂ«)éE&ﬁlRyle@’aRbé}{M iz(ir c{r@ éndirthlthar bonyl ; B o

cyanoam di n ; Su n I ox r 0

i e srOAimats BLPRIRIAL D & % aatip i O ot LoRamna | ay
Suﬁﬁ%&%%%bdaﬁh%t@afﬁb!rmum £691,a) i920mho0lbrrent 1pindR and R*

formulal, pis 2, qis 2, mis Oor 1, nis 3, R3 and
5 zn&hwhpemlhydrogen one of R5 and R6 is hydrogen and the
MeltSin s offofiula 9?‘1@1’ s 2, this @6t HJQCiBBpRhé/ﬂd R* are
aIkyIc ar bon oxycarbony

amn carbony a
h}admpgmalq;ay béér MB( is hydnogex 9@@}1(}510 tgq er is: Ely rogen, alkyl;

ﬁ(yé, a%11§18£9ﬁ)?n)? %%EWBM&&Q&M | am1h8caﬁt€6ﬂﬁdlﬁyl

Ments o 1s' 2 mis 1,
ammoalkslcafb@na]n @llkm}’caltb@nYlh%{’)@Qé#ZO]Qﬁél WldF@lﬂ%bW is

10 Pﬂ%}do%% [ P@F&ﬁlwlgqﬁ?w &I %ﬂ%arﬁﬁmyﬁ@lk%ul‘fonﬁ Rs ORS

thRhyaﬂkyﬂtaRborRl @mmmsulf{xﬁylmydr\)xyra\]lml R]l‘\(@lkﬂ oF q)ptpqm]ly sybstituted
hl¥ 800hF~ RRNNi R RNN' Rh R R)O Il hR 0O NR
P80 0 OrR Oor 20 wherein Rg is hydrogen, alk

opt Ipeatdity ermbbdinentstof dompmanyp o2, Qfst: onialOloy 1, nis 3, K and R* are

bstitutedpyri d
AR DRl Ry Srroeciing fhe R nitl gf}‘ ST apidingt
15 ahSndiitbongh ﬁlkyhhibphyloalkemtqﬁonylvmnmmar’t@)@ 1; ammoa]kylcarbonyl

ﬁ:g;{/:ﬁ%ﬁ%ooqoﬂlﬁ& Sé@sulf nyl OEh%?rogcgallgIl nrrEIntSS 30f R3 and

R4 @i ertain embodiments of formulal, pis 2, qis 2, mis0 or 1, nis 3, R> and R* are

hydrogen, one of R® and R® is hydrogen or alkyl, and the other is:

j
N ~pl N
v Bk oK Rk B B

D Ty T
] R o]

Rl
T |
o]
SV G

20 wherein RE is hydrogen, alkyl, optionally substituted phenyl or optionally

R _R

N

substituted pyrimidinyl, R, R}, R/ and R¥ in each independent occurrence is hydrogen or
alkyl, and R™ is hydrogen, alkyl or -NR"R.,



hydrogen, one of R5 and R6 is hydrogen or al kyl, and

the other is: RI RR RO R NRh RKNRAR | 1 11
wWORNB7® N~ h O N,, Rh ™ R o0 ; or wherei nPRYEPRIN5/013487

R and R are hydrogen or alkyl. 5 In certain

enbodi nents, the conmpounds of22t-he inventi on maybe of

formula ll: RL R2 Ar,-SO 2 Il; whereinm A, RlL and .

R2 Iﬁrcertzaﬁ egttfodinaenthef firmuld Inp 6£2,tqds B, mrib®ok ipmiss, Rt el R are

N T

defi ned her gei s I n certey n erTdelm-Jntﬁ\ jphe corrpounds
of the |nvent||on rraybe f formiNa I1b: NR )m R|2 Ar - SO

2 11b; HRJF%han are finebtly R
her ei n. y enbom‘e ny; ofJf.ormulas Ll Ila
or 11b, mlsOor . '15 In certain enbodi frents of any
of AL SR 'R‘ahaﬁlﬁ%hlymge&r ilgylhal 0. In certain

enboglmantso any of formil a [la or Ilb, t

5 gr oh{ﬁemﬁusmbodl@entso@’ﬁtcéﬂlpﬁﬁné%@l the inyenton Bl%l,bﬁiog %’IB’Fﬂa IL
the tetralin ring system In c 1{*;“ @zenbodl ment s of
any of formulas I1I, IIaorIIb egroupAr S2- is
| ocated at the 6-position of t lin ring system
20 In certain enbodi rreg;_éfof u fofmulas 11, Ila
or I'lb, mis O or 1 an : cated) at the
8-position of the tetralin ring=syst€m |.n certain
enbodi ments of any qf fornpulas |l lla orf Ilb, nis 1.
I'n whetei m, AR dindghtase axdelingd Berefor mul as 11, Ila or
I'1b aIla:
for gk fmbp{EnGfs N .SQ%HP%%%%E%%% gp °form!
PCT/ EP2005/ 013487 -23 In cert@ip eRbodi nents of any
of formulas Il, Ila or Ilb, R3 and R4 are hydrogen.
In certain enbodi nents of an) 1
I1b, one of R5 and R6 ias-sdny
alkyl. In certain enbodi nent 0
lla or Ilb, R5 and R6 are hydrogen 1a;

10 wherein m, Ar, R! and R® are as defined herein.

In certain embodiments, the compounds of the invention may be of formula ITb:

R, R

Ar—80;
IIb;
wherein m, Ar, R! and R? are as defined herein.
In many embodiments of any of formulas II, IIa or IIb, m is 0 or 1.
15 In certain embodiments of any of formulas II, I1a or IIb, R! is halo.
In certain embodiments of any of formulas II, ITa or IIb, the group Ar-SO»- is
located at the 6- or 7- position of the tetralin ring system.
In certain embodiments of any of formulas II, ITa or IIb, the group Ar-SO,- is
located at the 6-position of the tetralin ring system.
20 In certain embodiments of any of formulas II, Ila or ITb, m is 0 or 1 and Rlis
located at the 8-position of the tetralin ring system.
In certain embodiments of any of formulas II, Ila or IIb, n is 1.
In certain embodiments of any of formulas II, IIa or IIb, n is 2.

In certain embodiments of any of formulas II, ITa or IIb, n is 3.
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5 1n certain enbodinents of any of fornulas Il, Ila or

Il b, one of R5 and R6 is hydrogen or al kyl and the
wordverned7so al kyl ; am di nyl; am nocarbonyl ; PCT/EP2005/013487

al kyl car bonyl ; al koxycar bonyl ; am nocar bonyl al kyl ;

am noal kyl carbonyl ; al koxycar¥onyl al kyl ;

i m dazol onyl; im dazol yl car bonyl ; n]Ipyrrol yl car bonyl
py rnekitainrybodirherty bf any-o cfylandexlsl Telpnilb; R and R* are hydrogen.

| .f | 1. h RS is
e i A BENE SR SpREIV oMb G o
yelmgmlaﬂﬂmhesmhér immplkybf formulas Il, Ila or Ilb, one of

gcglé(%% e'ﬁqgﬂ%%‘ét%%? r‘?&f fghﬂ{ as ﬁnﬂ%tbp ﬁ]boﬁhﬁ{d RSare hydrogen.

am noca
aI Ky deﬁaincemhqdmlekt@ ¥ ey bicfoyhplaaih He oaﬂlbomy& off Byand R%is

| k
hs?d&”e%ﬁioaaﬁwik B R I AR Y ioamat aiicabonyly
wgr:mbbd Inthipecaboyylalkhd mymmﬂmﬂaﬂrquyl, aHdokydasbrbrfydaﬂy}ﬂ,,

1@@%}3%?@9#53&%&5{ ORI e A R L e

cfaBbbniidR1YE Qlkyl¥elTb syl ity daowyalkdyl catomyl; aﬁlnhdsulfbxh)d h),rdrd»tylalkyl or
1%ne of R5 and R6 is hydrogen and the other is:
9%&1]8’ ren; al kyl; am dinyl; am nocarbonyl;

al kyd &[@EE}DMBodm&hks(Dﬂéﬁ? bbfmﬁéﬂasa{'ﬂlll’mﬁdfﬂg ony bARkard R is

am noa car a

&qlq@grrseﬂ 3 Yothet ry}i@\g R Bty Foasphonys

a&gta . &1§o a%hyl@ﬁmﬁﬁcﬁiﬂo@?laﬂdylh ahhﬂo@ltyl&alrlbbny(knle of
an er,. 1's oar

a&emr@vh}@lﬁ%%fe’%ﬁ%a %?Q%F?%BPX}? PYffﬂVeléﬁr'?Pnyly

gﬁgﬁ&mylga&»sflﬂmwan%@ﬁfc{lm dlllk/}{lsulﬂéﬁf’lg B*drtb;c{ @glgdnlyl
I M daazo optiaonal ly StI T.U n
aginesitandseterehey g alijoxalkyl g¥ ORt&fmﬂY a%bSPFute hefergaryly p,

one Iﬂfcelj?aﬁn @ﬁ@oﬁi@nérﬁs oifb\ff}r Fesandl tIlkﬁoﬂ'IlBLanelof R®>and R%is
het er oar selected fromp |md|n _
hydrpzen hnéthﬂ atheryip: hydrrgen; all¥yl amldlny ammocarbonyl' a]kylcarbonyl;

r
aﬁ«r‘(r%g%ﬁg&{rﬁﬁhuﬁeé]arﬁmﬁfﬁlﬁgr%ﬁﬁggﬂl £ﬂblﬂ%1? %1¥b I lclki)ﬂbog A\ d
aﬁarlsmlfgeylh@rrhmr@waﬁwhér ¥ogen to which they are
att qg*&@ﬂalk%ﬁmoaﬁn@x{& df ﬂyrof@’)ﬂﬂtﬁlas ﬁoﬂi Br OB rJrfé' JF R5 and R6 is

mul as ) la_or

t f
iRaragsganiithe athetis heteeoaryiorlogien o banze bzl gy tienyl,
1%%%1%? %ﬁgd{ gf g}rﬁm it fﬁ}#xgby 0B ahd ithRfak S lneach ogtlonally

as I'l, I'la or
dbstitaget her with the nitrogen to which they are

at t alglfcegg{n% rgo%lriﬁregt@ ?Erg}pgf fﬁlﬁuﬁ%t ﬂhg ggbglgég(gtqﬁ teafldq{s is
h\ydrhgenaﬁldttheonhnet isdgeemoaryl sekeicte frome pyrmédinylt berethizzel-Anyl, and

R e 1 A

W t hin cteht!am’\erhbmijments@)f v&h'y Of'lfot‘linelas HJ; Haat e Re@hd Br together with

one of
RS aftdce‘fﬁlrﬂéiﬂb@ﬂiﬁlentsfof Bﬁy af]f(brlﬁ(hlals d)]g e lIIvaR{’ hlnd R%together with

ﬁ]eﬁﬁtrogt;e% t\ghwh(ic t ey Yrittac ¢4 f%(r:nhlea gufar?lrdlny"il %rolurf)1 dazol i nyl

In certain embodiments of any of formulas II, Ila or IIb, R® and R® together with
the nitrogen to which they are attached form a urea group.

In certain embodiments of any of formulas II, IIa or IIb, R® and R* together with
the nitrogen to which they are attached form =NR wherein Rf is hydrogen.

In certain embodiments of any of formulas IT, ITa or IIb, R’ and R* together with
the nitrogen to which they are attached form =O.
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In certain enbodi nents of any of formulas I, Ila or

I1b, R5 and R6 together, with 5 the nitrogen to which
W b@g/o6q70 at t ached form or a five- or six- menbRCBHP2005/013487

heteroaryl ring that is optionally substituted and

whi ch optionally includes anr2ddditional nitrogen

heteroatom In certain enbodinents of any of formilas

| | In kémainembblimdEs afiwhyReS foroydasiér Taw: Bb, Ctrme)fﬂ?q an@Beﬁnd one

ofgg ﬁg\@grrbq‘g‘e&g}{wﬁlgl?g %ﬁ%)%% I%cs ﬁiﬁu&{tﬁ‘ }9 Ere?aétfg%ﬁéeg 8{1 an imidazolinyl
rifgyr i di nyI pyrihm di nyI I Ipyrrol yl, i m dazol yI or
yrazo t
n‘&B&Fﬁéﬂt gﬁ) opt | ? ng ﬁ%ﬁ Qﬁ ltIJiI‘%neﬂb I&'ﬂe‘r@q{ glg&heg with

thBtﬁttfdyﬁﬁgdﬂ fﬁrhldhll th&;]y art hﬁadheﬂ fageor 3 Gvevirshx-tok gglvemdéeteroaryl ring

attache ormthe hed,. f -

g O P R B SRR Rl By e
hetdtBstolnd.ut ed and whi ch opti onal |y includes 15 an

addi ti onal heter oat o

t f 0 d .
cerlgfera ‘Wé’ﬁ’f‘té rlYa fu Y ]grglfl Q8 HBI ﬁnﬂd{?zsot:ro Eftpgr with
thBRii tnﬁs’@ P]/\Itﬁ)cgfth ﬁre\blttta&hedtfbﬁn ok hlﬁ@g-edsr sixo mehitehed ll[&egroaryl ring

ar e ache t tt f
S e b S BB el oty
sxﬂ%ﬁ{u@éd Ioll nyIOI dpl peri di InyI p|I perazi nyl, norpholinyl,
azepin an .
e IR R RS R R

t%%ﬁb%érﬂﬁo%la{‘ﬁﬂ y bre dtfaclie foamnthedreditaeiet orof onmfivefor six-
or nu

as I'l, lla or, Ilb, halo
eSS eroPRlic Sne ahal It llE st Brekpiy WhicR gpHignaly includes
ah hddlhbﬁamfetéf&&onﬁaet@dM&mwwds 25 In cert al n
enbodi nents of any of fornulas_II r kb Sh
het ém erufain embpdiscad offany ef forawap L, I %yqrrlg? andR together with

g?& W wh191¥ E&%Qké@t’tacﬁ@d‘ﬁirﬁ? tﬂ@)z Qﬂe)él‘tacﬁeﬁl f@ftﬁ lor a five- or six-
Ur an yrirm

n each I l
ngerhsared hcte@cthﬁ r@@ﬁﬁlaﬂﬂd Bbrrﬁ%lni/ %Ylompgf oglf i"%ga
0 f eroaryl sel ect ed from
nlx&gh%)l'u?yl sz/élhg r@rdlézﬁPBZzol yl, pyrazolyl, an
be hdh et @@pdxmhomuqf fermujasId, 1 orcllhot @@Pupﬁally

! dlrrentsof any of formulas Il, Ila or Ilb,
1t§€eﬁé)?1 éroaryl selected fromindol -

pyr flolceBaiplembbdiraerty of anyof Zemudas Il 13 o Hézf’e‘l is - 1y1|10phenyl or 3-

}%}/(%Pg‘[zol 4-yl, benzi m dazol -4-yl, 6-fluoroindol-3- yI
Ipyrrol 3-yl and 6-fl uoroben2| m dazol - 4- vyl
I n derceshin eertodinentn bSanyfoffoymalns Hollaor BB, A is hP‘Ieé)aéYl

\IMI ? Hntcﬁg algteg?ﬁég d?mgr\ll\t'filef ﬂ{w%ﬁﬂﬁg?lgg Ialfﬁa Qﬂﬂb F%r 1ts %91%&&%}1 selected
firofndadaiy’, PWOl}’k lm@azdlﬂ ﬁﬁ@ﬁlﬂﬁmﬁnﬁ@wlﬂpﬁmﬂl (fg@ngbpyrldmyl
‘%Yf‘lSEYFBm . Bach %Qr{b 11%[su tsﬁuﬁéd any of formulas Il, lla

In certain
emb o dmﬁhﬁerﬂfocﬁmyntsbf fuoy axﬁfoanu]ak IL, lh ar Bb, At Is heterpagylelected

ggm]i’ndglyi, %yr]r'blyﬁ ri‘rglidggolyl, pyrazolyl, and benzimidazolyl, each optionally
substituted.

In certain embodiments of any of formulas 1, ITa or IIb, Ar is heteroaryl selected
from indol-3-yl, pyrrol-3-yl, 1-methylimidazol-2-yl, imidazol-2-yl, pyrazol-4-yl,
benzimidazol-4-yl, 6-fluoroindol-3-yl, 1-methylpyrrol-3-yl and 6-fluorobenzimidazol-4-
yL

In certain embodiments of any of formulas Ii, ITa or IIb, one of R* and R® and one
of R® and R? together with the atoms to which they are attached form an imidazolinyl

ring.
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and R4 are hydrogen. In certain enbodi nents of any of
formulas 11, Ila or Ilb, mis O or 1, nis 1, R3 and

WG 20066780 hydr ogen, one of R5 and R6 i s hydr oge@I/@P2005/013487
al kyl, and the other is: hydrogen; alkyl; amdinyl;
am nocar bonyl ; al kyl car bonyl-;25al koxycar bonyl ;
am nocar bonyl al kyl ; am noal kyl car bonyl ;

aI ke xyedn bmbyldihdoth of inyi dfdarehudayll,; [14 o dbzoliyd ontkodyl is 1.

rroI l.car roli
N- é?& %Wm%‘?@?/mﬂgp Eé‘f"s}mf&%ﬁ@flasaﬁg@ad%{ OI%)/ arflkw 5 babi 11 and R
anam4rae§wcfr@%byl_; hzdroxyal kyl; al koxal kyl; rrgrdoptl onal Ify
substitute et eroar a| n o)
Ayl GFrB RhodmeRis Of #3Y %“Jrfmini“@ HEOPIERGEh FFRTipd R and

R‘*Fé%ca Bﬁﬁog&ﬂ hcﬁfe%f'lk? dn@BE s hydhszeafor Rikypand B dthertiydiydeegen; alkyl;
and the ot her |

b earBerron R laR Aok R Arfiafiarbonylalivl

arAifoRIRGIRABeRYL ﬁkk}bﬂcarboﬁ?&a}’k‘?ﬂ ﬁ%ﬂa@dbbﬂﬂ?ﬂndazolylcarbonyl
alkoxycarbonylal ul fon

pydyleahansds pEEesEmg ‘Farb‘i - EER 1{1|1n¥1:7616<a fpiomds of any
hﬁroiﬁ%ﬁ%ﬁﬁ)nlyl amihGSulbnl bydrﬂigsa&yﬁ alkoxdlkylfod SptlonalBsubstituted
a a

re hydrogen one of nd R6 is hydrogen and
heter@aher is al kyl. In certain enbodinents of any of

f or ieagin émbédlﬁleﬁfs df'aﬁ of'foh%uﬂts@lr Iﬂt,or Al 38 OI&I nis 1, R® and
Qm noal kyl ; al am ng, cl{fp di al k noal k
R| medwémgmypw a‘!nI@)R s hydrpgrmand 99 ek i by tdgens ally

a&%ﬁlﬁ%ﬂdérﬁi)ﬁlo@éﬂ%hg ilEy‘lEﬁfBMQﬂoﬂk/d)dyﬁarﬁbwl Afindeablylalkyl;

ur ea

am@wﬁqamm aBarxsprbonyilh Sk naiar hydroxyalkylcarbonyl.
guag.g PX &? &Eﬁ/eln?sj (_li(ﬁéln offdi‘}rﬁil?a%Qi -, RORIKIH 1, nis 1, R? and

Qnyl am oaI ['; am nocar bonyl al kyI
Rbgrerhyidydgear cmm;ﬂPa nrpﬁ(?amkly;{drogen and the other is alkyl.

am ulas II, ITa or IIb, m is 0 or 1, and R®
al kg@;‘%ﬂ%gﬁ%?@ﬁé am n F{Arfn N cyzfllnoorguarI]lll gl n(§/rI Iarléyl ,ls
aahkgdllqdzra}ﬂ(yﬂwhmna]hdadi@kylamlnoalkyl 1rn1dazohnylam1noalkyl,

AR lR R AP OTLT Bu it peripidmiaminsall qmifipylot

uzad Iyl dnﬁmaiﬂahkwaﬂwisllmd@;ob&ammyﬂwh gisaldipyicirbonylaliyl

ﬂ%cﬁazé’%i‘lﬁﬁ*%l SR BRBRR S rpineallo aminasproogylaiot
@%Wl&m&drqimhmbtx&ylammﬂdykhrbomlammaékﬁ errbodl ment s
P g3l s RoBfaciivalRy) Bciboh b
ﬁlﬁa6¢aﬂb¢wlﬂ]qﬂyminoawh Iplyfgtbhdiﬂnyllcarbonﬂainln}dajlkyl atkiytsuifghamidoalkyl;
ai%%m ogél C %ﬁé@ %aalg?r}éfﬂn%%g%ic?loHycirg%lcarbonylaminoalkyl;
}@Jdkwbﬁmhﬁﬁubah?lmm)&yywylammmaﬂylsalfkwrﬁlgylmmaidaﬂdyl
e
e N e U S

drﬁm&%%ﬁl@ aﬂ@ll Rk ARG (géﬁrﬁdlnyl%lﬁeyl Bkm&xylaﬂcymrealkyl

?!NQFPYN' SURN Waﬁpcﬁg N%‘@fofﬁf&%ﬂﬁ% almnﬂaﬁ}%C@oRylﬁnmoalkyl
Nyl Erb&hyfamino@lkyl; aminocarbonylalkylaminoalkyl; or alkoxycarbonylaminoalkyl.

In certain embodiments of any of formulas II, ITa or IIb, m is 0 or 1, and R%is:



N, NN NR~ RNR MR MR RCOCNRRANRhN R N Rh
R 1 ~ON/NRr OR O~ ~ONRh ONRn N R ~Rt
WORMG/O06WR N\R N,, Rt R N RNRh R O R\ PQ/EP2005/013487
R~~Rn RKN/ 1L-N, F~- RAN O Ol Y N, RL NNRL N Rh R,
NR RANNRh R RO R~ NRh-R8-N\ N, RLR'"NN N~R k
NN Rh RmN* \ NR N R Oor wherein Rl is hydrogen,
al kyl , optionq’r—l-y substi t ut paenyl or’optiongl |y
substltuted py anyl Rh, R R dr@khig efch g R
i ndependg 2nt  occirr enc hydifog&h or]] afkylY ard Rol
is hygjﬁbﬁ uﬁl RI NSl n cel'tain di me
of anyjef fo | as : \ Ilb, jﬁi s; 0 1, an s
I'S: F~R9kR9R9Is,,N~ O~RN~hONR~"Rh
RRYRRhN NRh N~R1 - Rj '
a

R and are hy dr
errbodl qﬁ% ny|of fﬁﬁu

or 1, masnd, NaR’hyd

'S hydro en or aIkyI the ot

PCT/ EP2 5@0134 R- 27 F29 Ny CN R~ Nk
|| W%N A:Et Lt A3

N~ RN\ RNR\O NN- RI ON Ri

R R R\ _R P
g\N \N/

RL_ _R
R\N)\

R |?| ITQ N
\lil NQ\RK N\ N\Rh R\N)§

wherein R® is hydrogen, alkyl, optionally substituted phenyl or optionally

substituted pyrimidinyl, R", RY, R and R in each independent occurrence is hydrogen or
alkyl, and R™ is hydrogen, alkyl or -NR"R',
In certain embodiments of any of formulas 11, IIa or IIb, mis 0 or 1, and R? is:

ty T
j K ]

N N O R REL N Re_ _R"
R® X NRh \I/ ~oh Os N -
R h N
) Y ﬁ/ Y R |
L e L L

wherein R8, R®, R and R’ are hydrogen or alkyl.
In certain embodiments of any of formulas II, ITa or IIb, mis 0 or 1, nis 1, R? and

R* are hydrogen, one of R’ and R°® is hydrogen or alkyl, and the other is:
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O NnR- RINRRI\NRN R RR 01 hR ,01 ORI 0 ONR
S<p OO'T 12~ or wherein Rl is hydrogen, alkyl,

wWopitconabd y substituted phenyl or optionally PCT/EP2005/013487

substituted pyrimdinyl, Rhn , R, Rand RK in each
i ndependent occurrence is hyd®7egen or al kyl, and R
i s hydrogen, alkyl or -NRhRI. 5 In certain enbodi nents

of any of formulas II, Ila or |l isO0Ooar 1, nis
1, R3 gnd\ R4 are h@/drogen rone f% an%gH S CN R‘
hydr oge al Ky, Nand the 5t her R~NL\I

Rk,N,R"%ﬁiNI I N-R" Rh \“O
or A~AMMher'ei n Rh, and R e hydr en' or

alkyl. In certain enbodi ment s of any of formulas I1,
Ila or Ilb, mis Oor 1, nis 1 or 2, and 1o R3 and
R4 together with the nitrogen to which they are

attached f& m NRf re| n #RE hy ot , ﬁ@
wher ei n/ R5, and ydroge . Vn certi@inyenbodi ment s
of any enalrrul ,\Ilaoo b, mJ or 1, S

for 2, and R3 and R4 tRoget er with tRe nitroden %o,
V\hichthyare attached form =0. I'n cértain '

enbodi nents of any of fornulas Il, Ila or Ilb, mis O
or 1, and nis, 2. 15 In certain enbodl ments of any of g
formulas 11, Fl\ﬂ/%r I leerO or nis 2, pand R3 07
and Rdgar )édrfbgen certaj rrb&‘}l a@ntsoofo anygﬁ
formul a a or Omrsgor 0|52 R3 an

R4 are ) R5 - an ydrogé

al kyl, and the ot her i's: hydrogen; aI kyI am d| nyl :
am WheRlIthy hydimigny Iaﬂq}, @@ﬁppaﬂy@uﬂa@iﬂy@gm@@m}hm opt1onally
C k ’ 1 | h d
srgqnbgli eél grg%d;ﬁ\g R Rg ‘?r?lair%ﬁr 1ﬁ@€p?h9%%flt§ gcc}:/ulréeélrc% (1)sn )}’I ’rogen or
akkyr mdl Waah;bbngdn,, albyquroN Rayl car bonyl ;

y ano ggd% %lté(é}lg%ﬁ Ioff ?&X{ulas\ep I?a%ﬁi@ @I? P or 1,nis 1, R* and

Rémdiqslubgenmy:he oﬂﬁ?@ndwas lky;drpgeam ka;ard th@qaﬂlgmsr onal |y
substituted heteroaryl. In ceI{,t a'dp errpodl Iment s of any
of forrrulasR’IIRgIIa or IRFb m'T SN o / is ZR' R3

and R4 arenf d(ogen f 4B hydr nrrand
the ot her i sﬂihyar oge aRF<yI 5 am Q‘ngA
am nocar bony al kyl onyl koxy onylﬁr
am nocar bonyl,al kyl ; al k onyI
Al kovhessip By B 434 R aéq%yﬁ *f
hyd rIﬁ’%ﬁLuh)éhﬂﬁfdﬁﬁEMk of drly ﬁéirﬂthlﬁs Hm@@dt IIE,rtth @br anyisdfor 2, and
formulas |1, Ila or llb, mis %fz R%II?%
R® and R* together with the nitrogen to which they are ‘attached fotm wherein R'is
hydrogen, and wherein R® and R® are hydrogen.
In certain embodiments of any of formulas II, ITa or IIb, m is O or 1, nis lor 2, and
R® and R* together with the nitrogen to which they are attached form =O.
In certain embodiments of any of formulas IT, ITa or ITb, mis 0 or 1, and n is 2.
In certain embodiments of any of formulas II, ITa or IIb, m is 0 or 1, n is 2, and R?
and R* are hydrogen.
In certain embodiments of any of formulas I, ITa or ITb, mis 0 or 1, nis 2, R®and
R* are hydrogen, one of R* and R® is hydrogen or alkyl, and the other is: hydrogen; alkyl;
amidinyl; aminocarbonyl; alkylcarbonyl; alkoxycarbonyl; aminocarbonylalkyl;
aminoalkylcarbonyl; alkoxycarbonylalkyl; imidazolonyl; imidazolylcarbonyl;
pyrrolylcarbonyl; pyrrolidinylcarbonyl; N-cyanoamidinyl; alkylsulfonyl;
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R4 are hydrogen, one of R5 and R6 is hydrogen and the
other is alkyl. In certain enbodi nents of any of

wo oroaob@so 11, Ila or Ilb, mis 0 or 1, n is 2, PRBERIIS/013487

1o R4 are hydrogen, one of R5 and R6 is hydrogen or
alkyl, and the other is: R RR8Rg RO CNR | | fIN-Ri
Rh ONn NNR NNNWRh ON-RVN\ RNR\O

hydrexyalkyarbRnyb anirsulfpylphydrapyalyl; N}{Rﬁa].]:&l;\plppptwnaﬂy su@;stltuted

N, Rn RS\O O Oor wherein R9 i s hydrogen,
" optionally substituted hen or _optionally
subhtqettamefdnlpx;dlmnt;mﬁyny offormu oaH@ Rudis Oiprdei b 2> R and

E&gﬁ%@ﬂ‘ ton%(q? EB F&P R® 13:{‘3&%%%@@5 %g& Pmeod'theﬁk klﬂrdro Q@Hj aliRgh;

n certal

arﬁﬂfbﬁ)}d; mmbsarbbn;dmlk)d@rbmmllascytmbomﬁ, amlnppebbomlalgylg

il Ratiinfh ARG A o g YRR R or RRfoRyallRcaifhyl

Ri , NRkerfin éanhdﬁlenns ofl‘alny W fenm@lasHL, fla©r KlbRm is0 dR 1, nds2@®> and

itV I o BT el A papocn o

| | altertaibembodisentsorf aby oﬁfmlmmlassﬂ :Ha @04, m :sé)mra];,nlsz R® and
s _of y 6f las |l 1M is O

L b S T ahkyd ol Bhe oy i

2006/ 066790 PCT/ EP2005/ 013487 - 29\ ’cert ai n

enbodi nemty of amy aﬁ formul gs m p s 12'

q|52NmN;Oorr|\ll,N |531 nd 4ar enN )
one of Rﬂ and R6 hye‘dro Bﬁh e oth r R
is: hy - al ;am l; car bo '
al kyl car bonyI ; al koxycar bonyl ; am nocar bonyl al kyI ;

am noal kyl car bonyl ; al koxycar bonyl al kyl ; i m dazol onyl;

5 imdazolyl carbonyl; pyrrolylcarbonyl;

pyrrolidi nyfcar bonyl ; AN cyamda R yl syl fonyl ;
hydr oxy | car bony \T/érn ; al '}yd,;

al koxal K o Qpit ?ena\l Iy gupbsH roar I'n
certain é@odl ment$ of &ny o I ;ﬁ%q | b,
pis 2, gq'ts 2, mis 0 or : and are’

hydrogen, one of R5 and R6 is hydrogen and the ot her
i s: hydrogen;
R\ /R

vy f i@mﬁ

wherein R8 is hydrogen, alkyl, optionally substituted phenyl or optionally
substituted pyrimidinyl, R", R, R and R* in each independent occurrence is hydrogen or
alkyl, and R™ is hydrogen, alkyl or -NRPRL

In certain embodiments of any of formulas II, ITa or IIb, mis 0 or 1, nis 2, R®and

R* are hydrogen, one of R> and R® is hydrogen or alkyl and the other is:

Rl Rg \ /R
Nj:N\ R" :]\: SRh j N&

wherein R8, R%, R and R’ are hydrogen or alkyl.
In certain embodiments of any of formulas II, ITa or IIb, mis 0 or 1, and n is 3.
In certain embodiments of any of formulas II, ITa or IIb, mis 0 or 1, nis 1, and R’

and R* are hydrogen.



to al kyl; am dinyl; am nocarbonyl; alkyl carbonyl;
al koxycar bonyl ; am nocar bonyl al kyl ;

wa@nioaoed7ky | car bonyl ; al koxycar bonyl al kyl ; PCT/EP2005/013487
al kyl sul fonyl; or hydroxyal kyl carbonyl. In certain
enbodi ments of any of formul-&8-11, Ila or Ilb, pis 2,

gis 2, mis OQor 1, n is 3, R3 and R4 are hydrogen,
onén oértdﬁSembddlﬁ&nltsoﬂwldrqﬁ @Emudns IhITleyor, Iy pds 2heisds el Dorl,n

is #ﬁhanﬁRNaﬁE%%ogpn RI%Z q %{’ c“i Nﬁi’@ge%pﬁ%&?ﬁ& tg@ ohller is:

hyﬂ}@en,ajlkyllsl'aﬁhdﬁlyl, hlfﬁlnodarbd%yl @hiRIcatoryl; elkoxygartRmyR~ S* o

/\/\ AYAYEE

UCESEMEN LI e
5 im$dH26kylcatboagl; py:frb]?‘lcdrbiy‘iyl, pﬂ'rphcﬁihylcﬁbanyi Nkcylanoaaghnyl

allfyisuﬁfgaﬂgla@tﬁoxyg n 5 e tﬁﬁ{ u[t?g)ﬂnhe}%{ hﬁ&y Tk é&ﬂﬂ}r]

pﬁ‘onallwmﬁmhcerdm&maﬂyl Ila or I'lb, p is 2, gqis 2 m

an&nﬁert?ig eﬁsb&)ldgagrﬁk 853 any ('f}%)rnq l%% ﬁﬁ is 2 a?ﬁ;f nhﬁ% orl,n
is BRI TR Ry dBEe onel‘dl‘ﬂ;R5 Rhd B° N hyﬁr(@ehllahd tlEé cher~is hydnogen;

N WL e ST TN

arﬁﬁ%gntym%ﬁyloém@mamm?ﬁndyn mmmdmﬁoﬁﬁbpﬁmdrmmmﬂmnyl

gaylmece?tg\nt e?x%g flrcr)lr@pn%l quéofafo }aé ﬁnHa gr ﬁl‘bsp }SOéhqd% % i 19 or 1,0

1s%aﬁharﬂ Ri &fe hjpdiopan dpeiof R biad R’ isdlydidgen at Klidy and the other is:
hal oal kyl, heteroal kyl, cyano, -

R\ _R
[\ Rl g RS Rﬂ (ﬁ CN R
N~pi | | |

NI N Ny N

R
N
:\: R N\ N\ R O/I\N\Rh Naw ,N\Rj i/: :: R

o | ]
/_< N RI\N \ R\N Rj\
\ o

Na N\Ri ') N_ o) = 0

e :

RYORQ K
X Pl ol 45
pey JTM o
15 wherein R is hydrogen, alkyl, optionally substituted phenyl or optionally

substituted pyrimidinyl, R", R}, R and R* in each independent occurrence is hydrogen or
alkyl, and R™ is hydrogen, alkyl or “NR"R’,
In certain embodiments of any of formulas II, ITa or IIb, pis 2,qis 2, misOor 1,n

is 3, R> and R* are hydrogen, one of R® and R® is hydrogen or alkyl and the other is:

w Rg RN N R" R =

NN " i:N\ - ?iﬂf Al:%§

wherein R¢, R", R! and R’ are hydrogen or alkyl.

20



S(Ot- Ra, -C(=0 -NRbR, -S2-NRbR, -N(Rd)-C(=0) -Re,

or -C(=O-Re, wherer is fromO to 2, Ra, Ro, R and
wWR00eA6d190 ndependent |y i s hydrogen or al kyl, aPdI/Re2005013487

hydr ogen, al kyl, al koxy or hydroxy; and 10 m n, Ri1,

R3, R4, R5 and R6 are as defidled herein. In certain

enbodlnents of the invention, the subject conpounds

rraylmeceumm dndmdimpnm lo&thel ingentiem, thR subjectrREmMEBUARY y@Y be of the
foéﬁ’iﬁrﬁ I I\ OOIlIllb; wherein: 15 sisfrom

éach R7 I's independently hal o, aIkyI al koxy,
hal oal kyl, heteroal kyl, cyano, - § O)FE Ra,

_C(=0 - NRbR', -S02-NRbR', - N(Rd) - -Re, or
_C(=0)-Re, where r is to , Rb, R and Rd
each |ndependently is Hﬁdsg(B n or al kyI, and Re is

hydr ogen, al kyl, or h
R3, R4, RS andRGaea def i n. In certain
enbodi nents of the Mye bj ect compounds
maybe of the formula II \(y\o 2006/ 06679
PCT/ EP2005/ 013487 -31 - RA 1 s NR( }% O\\ 0 Rs
N Whekrdn:(R) I1llc; V\,hereln: sisfromOto4; each R is
i ndependent |y hal o, al kyl, al koxy, hydroxy, hal oal kyl,
5 het er oabkyffom080dyano, -S(Or Ra, -C(=0)-NRI R
- SO2- NRPﬁh R’ i\KnBG%ggl@@n@ hB@; al ,algxy%l&ﬁk 1, H@a&roslkm tfano, —

fromO to gpenden

Sk@BfBQEQ(%@)‘é‘W(ﬂ —SgthﬁeR b SN(RngnghR AH G OQrB( Owyere ris
f%rn% B¥51%C%@gRb e Qnger BachRhdefRRderRty is BpdidBch HCaIRfISarRE is

I ne
hydrogen, alkyl, a]koxy or hydroxy; and
10 m, n, R}, R%, R%, R® and R® are as defined herein.
In certain embodiments of the invention, the subject compounds may be of the

formula I1Th:

id 20 m n, R1,

[ITb;
wherein:
15 s is from 0 to 4;
each R is independently halo, alkyl, alkoxy, haloalkyl, heteroalkyl, cyano, —

$(0)~R?, ~C(=0)-NR"R’, ~S0,-NRR®, -N(R*)-C(=0)-R", or ~C(=0)-R°, where r is
from 0 to 2, R%, R°, R® and R? each independently is hydrogen or alkyl, and R° is
hydrogen, alkyl, alkoxy or hydroxy; and

20 m, n, R}, R, R* R® and R® are as defined herein.

In certain embodiments of the invention, the subject compounds may be of the

formula Ilc:
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In certain enbodi nents of the invention, the subject
conpounds nmaybe of the 1o formula Illd: RS R4 1 N-Rs

WORWOpB6e®Y / O Rn S \ |1 | (RI)ymllld; wherePOI/EB2005013487

fromO to 4; each R7 is independently hal o, alKkyl,

al koxy, hydroxy, hal oal kyl, -Béteroal kyl, 15 cyano,

-S(Or Ra, -C(=0 -NRbR, -S2-NRbR, -N(Rd)-C(=0) -Re,
-C(=0 -Re, wherer isfromOto 5Ra Rb, Rc and

Rd each i ndependently is hydrogenR r , and Re is

hydr ogen, al kyl 8ggoxy 8r hydro and n, Rl, R3,

R4, R5 and R6 are def i'hgd he e|n I n many

enbodi ments of any ¢ 3 a, NIb, Illc or
enbodi nents of any
v d-RlL is halo. In

I11d, mis O or 1. ce

of formulas Illa, |I'Ng Ilc

certain enbodi ments of anyﬁém f ornmul as II# - 11D,
I[1lc or Illd, mis Oor 1 and RL is locatéed at the
8- RAstdih.on of the tetralin ring system In certain
enbodi nen és of a of formulas Illa, Illb, Illc or
l11d, {14 certain enbodi nents of any of

f or nul agcH k1 @,mdaplelbdenlﬂlytﬁloo alkil, h]ﬂiox;ﬂ hiyérozy, ha]?(ﬁlltyﬂ], heteroalkyl

Cygigj—g%(g)ﬁ?ﬁ r@($)‘|&\ﬁfz %er%g%nﬁ %ﬂt gz\/b(t)) i%t 'fd ~Oh-RS

WI&QE P! fAsin bleh 2, RY, RPJRC ahllIRE e@¢h in'dle ndBﬁtly’rlfsdlyERﬂogaﬁ er alkyl, and R®is

drogen. VWO 2006/°066790 PCT/ EP2005/ 013487 -32 In

hyd@gea» ﬂkﬂnﬁb@m’rﬁfﬁv@“@% of fornulas Illa, 111b,

111c orplj Iy, R’D'Re 10 andR e 1R finkd hBxea. 0ogen and the

other is alkyl. Ih certain embodi ments of any fth
f orlmsexisin qabodiments of thejipvesitions e su %Frf&nti@uaflemat’ be of the
bp%ﬁh' n. 5 1n certain enbodi nents of any of formulas

b, Illc or 1l11d, one of R5 and R6 is
hydr ogen or al kyl and the other is:, hﬁérogen; al kyl ;
am di nyl ; am nocar bonyl ; alkylcaﬂ§\ ~Re
al koxycar bonyl ; amhqocarhpgxkalkyR
antnoalkylcarbonyl oX z yl;
i m dazol onyl ; |ntdaz ar bo | yl car bonyl ;
pyrrolidinylcarbonyl anog aIkyIsquonyI;
hydr oxyal kyl car bonyl ; am nyt; hydroxyal kyl ;
or al koxal kyl. In certain dRtadi ments of ajyy;of
formulas Illa, Il1lb, Illc or I11d, one of R5 and R6

wherein:

s is from 0 to 4;
each R’ is independently halo, alkyl, alkoxy, hydroxy, haloalkyl, heteroalkyl,
cyano, -$(0)—R?, ~C(=0)-NR"R", -SO,-NR°R’, -N(R%)-C(=0)-R’, or -C(=0)-R,
where r is from 0 to 2, R%, R%, R and R® each independently is hydrogen or alkyl, and R® is
hydrogen, alkyl, alkoxy or hydroxy; and
m, n, RL R RY R’ and RS are as defined herein.
In many embodiments of any of formulas IITa, IIIb, ITlc or I1Id, m is 0 or 1.
In certain embodiments of any of formulas I1la, ITIb, IlIc or IIld, R} is halo.
In certain embodiments of any of formulas I1Ia, IIIb, IIIc or Il1d, mis O or 1 and R
is located at the 8-position of the tetralin ring system.
In certain embodiments of any of formulas I1Ia, IlIb, IIlc or IIld, n is 1.
In certain embodiments of any of formulas I1Ia, IIIb, IIIc or ITId, n is 2.
In certain embodiments of any of formulas IIIa, ITIb, ITlc or IIId, n is 3.
In certain embodiments of any of formulas I1Ia, IlIb, IIlc or IIId, R®and R*are
hydrogen.
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is hydrogen or alkyl and the other is: hydrogen;

al kyl ; am di nyl; am nocarbonyl; al kyl car bonyl ;
w@bkdoexyear bonyl ; am nocar bonyl al kyl ; PCT/EP2005/013487

am noal kyl car bonyl ; al koxycar bonyl al kyl ;

i m dazol onyl; im dazolyl carb8dyl; pyrrolylcarbonyl; 15

pyrrolidinyl carbonyl; N cyanoam dinyl; al kyl sul fongl 5 6

hyci{ extaad &Mb@chhtmmbf any afifonosids THmyllTb, HickrdXidapreefR™ and R

koxal k ally substituted heteroaryl. In
IS}E’QF‘?gQPﬁnéﬁ%%d‘%lgtai&ng any of formulas Illa, IlLlb,
I [ cé@tain EhBodian@itodf any ofifodnmiRias IIIs,llﬂjodeg@rﬂhhﬂ b R® are

ther is: hydrogen; alkyl; amdinyl; am nocarbonyl;
hy R§t-car bonyl ; al koxycar bonyl am nocar bonyl al kyl ; 5 s
anme@takﬁ{kﬁl@ba@mﬂts ofad @ff(&ﬁ{tﬂ&dilﬂaa]lﬂbjlﬂ,lc @0il1d, one of R® and R

al kyl sul f dro | c on n cert
o il i B R SR My A Rl
a Klda?bon Pﬁlk@fﬁycﬁrrbcﬁﬂﬂ aRﬁnodaSb lo,gamaodkyl_taebonﬁer is
et er oar sel e te th| azol ! | ol .,
allopyehony s ez aull@ﬂ%? WPP%P%VP Y a’r"r‘% vl
py%ﬁ?xﬁflc)ﬂbcﬁﬁQﬁN B?a‘iﬁ@éﬁlhdflhyl Argbulepyl; pddoxyalkylcarbonyl;

substituted. 25 1n certalp enbodi nents of any of
angippsubioasl; hydraxyallolypr allﬂéﬂ%lr 111d, one of R5 and is

hy %‘%913 %F&{iootd'i}ﬁel% Resny @f fbﬁh@lapmay (115, alle ok 8dd forersf R® and R
I ny

yrim benzot hi azo

is By drogtmen a7l ng oot By AFQRA LD, R mipAcahoRl 1
alﬁl? 8961&2 rlﬁﬁoﬁ%gﬂ@ﬁ(qumﬁl%%l)ﬁﬁa %}ll #minlohlidlcatblohnl; or

her with t enltrog?nto i ch
alk@evyarbpeylakvla@h@azq oy iaHdazelirarRanys Py TR Ylespbnyh

p;fﬁﬁd%cﬁcaﬁw tgg%&da%dﬁa? H(?lsﬁ%ﬂ?l”lﬁﬁrc%ﬂg&l&ylchﬂrbgg}g o
anﬁnoshlfqrtyéylydrcecydiwlaelhe@plkm%oatlgeﬁh’l phitutedy '16 Oafﬂ . )
o7 P EMBLE g DL TRIOR o) b i
ioitydodgen hagt e et indlseEenonl Ry ced i L gREnpcar PRSI IEaFbony
ﬁﬁ?%%}b@ g?rk)fﬁ{%ongfa}ggi] i lé@ﬁk}’l%]alrﬁ% nyl;lallfxytdrb&nydlkyl;

€ nitrogen to
alidgisalfortylseoy lﬂdmxaalkﬂcdtrbdnﬂor m =NRf wherein Rf is

|h?/ : iogﬁrﬁl% efphit gﬂeglttp?ﬁﬁg%? RIS 185, 188 1184 o IATBhAG R® and RS

together W th
oganndahnbihehisteayoaylksektied Siosubéngothiamlylyipsolyl, thlenyl

200 066 PCT/ i
% Redind. Brndiph pr R i ezolyfhd ity dieh optionally
slibdtidutedne of R5 and R6 and one of R3 and R4 t oget her
i t the .ato t 5 6
gﬁf‘aqt?lﬂ)‘?fn%r%dﬁﬁen egg 9 Sé/rmul%soﬁltér ?lg ?ﬁfﬁ %ﬁe of R and R
1§ ch[l’dge’h ddd the othek sl HeterBaryhsetbcted ftaoyg pymmldlwyk henzgthlzn@l 2 -yl, and
nltro are;.atyt ached formor a five- or
B¢l ig,&@{gfrép%cgpéyr Ipd% Vi that is optionally ]
S ubSThi cetthiattnibodimbits bf apt éfdomhtilys e [likidHc anllld, R and R” together
additiQqnal nitr.a het Il n cer
b oA By ey Aremicraatrmel SRR orp. o

|11 dip iREamnantiRAlimegRbofiefy ofbtthukhHIaib.dieor {ldd vm". apd RC together
t heibare attac

0 f or s
RiFpEen ooV e ar bt o T . 6
PYr i H @it embodifmehislof ahyrotiazalinb I, Inwmzaurynd, Raaid R® together
with the nitrogen to which they are attached form a urea group.
In certain embodiments of any of formulas IIIa, IIIb, IIlc or 111d, R® and R* together

with the nitrogen to which they are attached form =NR! wherein R’ is hydrogen.

In certain embodiments of any of formulas II1a, IIIb, IIIc or IIld, R®and R? together
with the nitrogen to which they are attached form =O.
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optionally substituted. In certain enbodi nents of any
of formulas Illa, Illb, Illc or Illd, R5 and R6

wo o@ebp0 Wi th the nitrogen to which they arePel/Enmh®a3487
formthey are attached formor a five- or six-
menbered heterocyclic ring tf33t- is optionally
substituted and which optionally includes 15 an
adgh tér@diabmbeditamad @ﬂnnye)tf Gatadas Hanil, IIIII: aJnHIcB ong pf R’ and R°

erta any of .fof
sni ppe OHL F19 14 oRenr g e R P By hatstey Sman
imi¥z6linyl higy. ar e attached formthey are attached form or

a five-

f r SRR Gm%a nts er of: %I]ﬂﬁ %Qia,ﬁgl 2% I?Sctggeqher with

théRit kdWhich QK@FHrE‘ Xﬂtac@x@d f&hﬁéﬁ@ﬁwlor s&@mkmbeﬁ:dﬂﬁtemoaryl ring

enbodi nents .of. eithe f  fornmul
g OREoTI Sete] R waich SREoPEhERresdn HRIGERE pligR
het@oBheh they are attached forman imdazolinyl ring.
I'n certain enbodi nents of  eit

| 1 119, cefaingrhogignents gt @Yaf?fcfomglfel H?% Qltﬂaoyrlﬁgpﬁyfly@a%@}?yﬁ together

W1Elg*rzl‘%‘3}1§¥%en B ey ﬁi/eaﬁ&cﬁé'd ﬁ@ﬁﬂﬁ@%ﬂél bP&y memderbdiheteroaryl

0|mantso either of for 11 I11.Db,
ring selectpddrom paridin®, pYEmEding, pyrelvk zefmdgu iV eBEARhEachr
Olﬁ%aﬁ{,sdggﬁ{mé@s [l1la, Illb, I'llc or Illd, mis O or 1,
an . I'n certain enmbodi nents o{) any ? fl%r
I 11T certpingembadiments of pryof fermylag [k, IHb, Iilciog ﬁd ﬁ@ogﬂh@r
wgﬁ %Fééﬁirtr%? %199%? a@@athﬁh&? fd:fH thef Q@é%@ﬂa&féﬂtf‘érrﬁfor afiye- or six-

Ic or IIId, mis

miembered ha&rgw@hmngﬂ@t W@@@H‘y whstituged qusl \g]hlah RBth)%allr}]f includes
YALRGEN Holer RS sl A0TbRPOOMNGI 4 5 | Mvarogen: alkyl

am nocar ony ['kyl car bon ﬁ/ 5 6
al khxgexa[mqnbd)dlmeamqf@ngpbfmgqugsﬂglp, Ib, IIIc or I11d, R’ and R together

W%IEI tg el O%F g %ﬁﬂﬂ ltheyairg 98%’&1]@& P br 12l KV attak A OREZR| R ve- or six-

yl car
n‘p:yn‘treod:d lakiterpbysdic bm_)g y¢lectNl f;yarmamluhrm}; pipgglinyl, piperazinyl,

orléw)l?n a%ﬁﬂlyl aPé(&{&ﬁﬁ jky! carbonyl ; ami nosul fonyl ;

roxyadl ; or opti onal |y substitut ed
het émoatm em\mim&/@f@ﬁhamﬁf@fﬁn@am@sr I3487 of R3and R° and one

%ﬁl %?4 fog?t gl mntﬁiheoaq m%?é/ wi chftﬁgme aéﬂeg"ﬁﬁfll hi Hmdazohnyl

ri_mgdrogen one of R5 and R6 is hydrogen and the ot her

: d
ot kym e rpeo e ot AR R rmalRE B by to 2 and R is
1A%, A, lkl%tgﬁ;ahbbl&k]o hgiﬂo&y(,wmﬁomnyﬂeﬁmah?slulfon)lfl |
) C . . 7.
o S eE ey dShenty of iR BRI G: yR, o i7p PETERAR s halo.
I Il dn cBithif ethbodindentsiof aylof foﬂ%alamﬂIaRHIlarIHc byHidgeis 0 or 1,and n

.one of R5 and R6 is hydrogen and the other is alkyl.
% certain enbodi nents of any of fornmulas Illa, 111D,

| 1 | GnQerthihleghbodihentd oPinylof forrhslad]ila, BBb,diid oRMIdmeis O or 1, nis 1,

hydrogen,, one of R5 and R6 is hydrogen or al kyl, and
AN R O RPER R Re RO 11 | CNgRJ d

In certain embodiments of any of formulas IIIa, IIIb, Illc or IIId, misQor1l,nis 1,
R® and R* are hydrogen, one of R> and R® is hydrogen or alkyl, and the other is:
hydrogen; alkyl; amidinyl; aminocarbonyl; alkylcarbonyl; alkoxycarbonyl;
aminocarbonylalkyl; aminoalkylcarbonyl; alkoxycarbonylalkyl; imidazolonyl;
imidazolylcarbonyl; pyrrolylcarbonyl; pyrrolidinylcarbonyl; N-cyanoamidinyl;
alkylsulfonyl; hydroxyalkylcarbonyl; aminosulfonyl; hydroxyalkyl; alkoxalkyl; or
optionally substituted heteroaryl.
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NYN RN, NN nON~NN NNR IN INN N Rh L-'"~
RAN RN RR\p NN-R O, ROOOiIi R ,NRh RNRh RRi

WER/0E790O Ri O O N~ R~SII O O "~ or 10 wWhePE€i/RPRO5/013487

i s hydrogen, alkyl, optionally substituted phenyl or
optional Iy substituted pyrimXdinyl, Rh, R, R and Rk
in each i ndependent occurrence is h dro en or al kyl,
andn Rentiia empaixlagents ofdrivydf famul AR, [11h,Alle or {id,mis Oor 1, nis 1,

R?’Ia?{ﬁgg amaﬁ'l dsrag%jl, ani% ofks g&ﬁﬂ“ @dﬁ#&ﬂ &2& gl}egothélj dlL Ch}erogen, alkyl;
anﬁdﬁwhhnﬁﬁoamhbﬂaﬁam$khﬂﬂmm@eﬁnnmmadkkwiananehubuny

an11§oﬂ?ylﬁﬂrhowlr\ﬁl}(?fwc%ﬂonmlg?lé ﬁgﬂft’fﬁ %drg%r H\&lcg{}b’on}fr

hy dhagaginaimtsd dayiknts bﬁam}ecliftfarmulaﬂﬂh‘i [ Wefls omﬂIId,rm igforl,nis 1,

fo | as, | I11lb is 1
Rimdit e rerstemaneat Kot o blgticken A et afad)
Whl I‘H’teitﬁﬁﬁ’erﬁlﬁ&hﬂkh@@lﬁ e@ly 6fofbfmumwnmﬁb,emm oIRfIIId,Sm 1s o orl,nis 1,

ydr ogen nd wher ej are h 0

RO BEAe bHbeTmaRe o B & @%#ﬁg’iﬂgﬁ% ph R Al the o
I'llc or Illd, mis O or 1, nis RQLR, and R3 and R4
t oget he i th thg nid rogen tg whi ey ttamhed
form=Q 50064‘06@90 PCT/ EP200%/ 018487 |

certain I mentys of" ~dror MII IIIb
[1lc or d, ‘'mi or: 1 nd n 4 rtai
enbodi nents of any of fornulas 111 a, IIIb, I11c or

I[11d, mis Oor 1, nis 2, and R3 and R4 are
hydrogen. 5 In certain enbodlnents of elther of

formul a IIIQ or 11Ib mis @.or R3 and R4
are hydrog n, one of R and i r Ryl ,
and t heNn JISO NOgenp a ;
an1nocarbEny al K Icar@ony ; o

am nocar nyIaIky ' am noa

al koxycar bonyl al kyl ; i m dazol onyl ; |n1dazolylcarbonyl
pyrrolylcarbonyl yrrolidinylcarbonyl R
N-cyanoan1d|ny$\ kyRs onyI; i 0 g

v g oo e o b
wherein R is hydrogen, alkyl, optionally substituted phenyl or optionally
substituted pyrimidinyl, R, RY, R and R* in each independent occurrence is hydrogen or
alkyl, and R™ is hydrogen, alkyl or -NR"R’.
In certain embodiments of any of formulas IIIa, IIIb, Illc or Nld, misOorl,nis 1,
R® and R* are hydrogen, one of R® and R®is hydrogen or alkyl and the other is:

R? R\/

e e o ﬁ

wherein R, R®, R' and R/ are hydrogen or alkyl.

In certain embodiments of any of formulas I11a, IIIb, ITlc or IIId, mis 0 or 1, nis 1
or 2, and R® and R* together with the nitrogen to which they are attached form =NRf
wherein Rfis hydrogen, and wherein R’ and R are hydrogen.

In certain embodiments of any of formulas IlIa, IIIb, IIIc or Illd, mis O or 1, n is

lor 2, and R? and R* together with the nitrogen to which they are attached form =O.



heteroaryl. In certain enbodi nrents of any of fornulas

[1la, Illb, Illc or Illd, mis Oor 1, nis 2, R3 and
wrzooaes7hy dr ogen, one of R5 and R6 is hydrogenP@rEP100£013487
other is: hydrogen; alkyl; amdinyl; am nocarbonyl;

al kyl carbonyl ; al koxycar bonyt; 35 anmi nocar bonyl al kyl ; 15

am noal kyl car bonyl al koxycar bon | al kyl ;

al Kiplcstiriemybiodiments pfpox féfpmyubafl f{ Merpr fley mjis0 or 1, and n
is nbodi nents of any of formulas Illa, I1lb, Illc or

11d, mis Oor 1, nis 2, R3 and R4 are hydrogen,
onelnokrtih canftbdi@ents offpay offermulas 4 d1lbs IRksrorilH damidg or 1, nis 2,

al}ﬁﬁa%tl@'ﬁq?g{@rngéﬂmm s of any of formulas Illa, I11Db,

S Oor 1, nis 2, R3 and R4 are
5 hy dinogetnin amlsodimeREs cﬁndhﬁﬁaﬂfmr@dﬂé@emﬂlbﬁ nadsiOydr, 1, e, R’ and

rﬁhxﬁ%%hllqs{tg ol%agh alaklR 1smdpﬁeﬁ%r Efﬂ%x%ﬁ& é&%’%&d%n, alkyl;
axﬁid\h}FRj d‘sﬁ)nobhrbbiﬁrl dkfltarboRQlkdRycatboil; arRnbcidbRhylatkyl;
amir}ﬂalk%qé gﬁwowa%orﬁ}ék% dmuglz oi?i'*' %mi'da'%&lglcérbl'ohyli H=
p;iﬂﬂbl?lchﬂmhﬂd pphelidihyloarbopyli Nwhh«yamlslubd;talkylﬂukfdnyl

di
10 %r n%l : nébc?rgfll?hmpg)ﬁg@n& ﬁycgrloi(cgla'lkﬁ aa?lao fl%@ ﬁg{l gnalﬂ% substituted
hfaﬂei@alqlrlor I lN:R" R. In certain enbodi nents of any of .
or as . .
2 Em§rf%n ogéﬁneé.?éeod%rog go(gﬁqullagﬁga{iﬁb%?c %rdllée ny is o%or 1,nis 2,
RA Mﬁid P@Qﬂg O ehy(bne céfglg agﬂ ®° @ Inelroges: an\ﬂﬂlé@@ﬁf B6 ﬁ?&@gen, alkyl;
ik mtnas gy ols Rebonsl BRomERsbon i Srit s oy
15 aﬁﬁﬂoﬁ(}fl@ﬂﬁbﬁw Qﬂ@ﬁ?&hrbbn}ﬂélk}‘yli alk*yl@ul&ﬁ{yﬂ air rhyéfdm?dkﬁea‘rbSnyl
gf aneer?gm ]iceorbgnglrr?esnté (I)} any of f rmulas I&I%, ﬁfb ch or Ilfg ! 15% or 1 nis2,

R® and R* are hydrogen, one of R* and R® is hydrogen and the other is alkyl.
In certain embodiments of any of formulas IIIa, IIIb, Illc or Illd, mis 0 or 1, nis 2,

R® and R* are hydrogen, one of R® and R® is hydrogen or alkyl, and the other is:

\ Ri ;iqg 'Tg Nﬁﬂ m CN RJ\h
X N opte e N e
/—"<

R\ / \ /R
ﬁ f N\ R? R /0 K
; «j; or
20

wherein R® is hydrogen, alkyl, optionally substituted phenyl or optionally
substituted pyrimidinyl, R", R}, R’ and R in each independent occurrence is hydrogen or
alkyl, and R™ is hydrogen, alkyl or -NR'R’.

In certain embodiments of any of formulas IITa, IIIb, IIIc or Illd, mis 0 or 1, n is 2,

25 R®and R* are hydrogen, one of R’ and R® is hydrogen or alkyl, and the other is:
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5 1n certain enbodi mrents of any of formulas I11a,
[11b, Illc or Illd, mis Oor 1, nis 1, and R3 and

wR400a/0667py dr ogen. I n certain enbodi nents of anpCDEP2005/013487

formulas Illa, Illb, Illc or Illd, pis 2, gis 2, m
is Oor 1, nis 3, R3 and Rfbare hydrogen, one of R5
and R6 is hydrogen or alkyl, and the other i s:

hydr ogen; ﬁ|kﬁ§ am di nyl ; anfyoerir b _R"

al kyl car bofy Xl alkoxycarbonyl 0 amn carbonylalkyl
am noal kyl 2: ORYI ; *ycé? nyl al kyt X0l m da Bnyl
i m dazol yl onyl ; rolyl onyl ; . or ;
pyrrolldlnylcarbonyl N- cyanoam di nyl ; al kyl sul fonyl ;

hydﬁmi&iﬁlﬂﬁm‘b af hﬁi’lBl’la,re h}l'cllmg&ubrfaihgll hydr oxyal kyI
C ehpé?ﬁa%md}mﬁ:? na ﬁ nggtrl%%jﬁﬁg I:f'll%to? ﬁﬁ?{% is0 !)101 and n

isllc or Illd, pis 2, q is 2, mis 15 0 or 1, n |s 3,

and[ﬁq%g?&q%&ﬁocr grrltg %g ar?}bﬁfgfﬁrnqg a‘s(R Tlglﬁﬁglc or Iﬁ)ﬁd 1,396 8; 1,nis 1,
ardR e eeiidro Ikylcarbonyl alkoxycarbonyl

2{1”0"%;}%&2% GRSL FEDE: o?%&ng%ﬁ%p%g;ﬁOQ§L;IHc or I11d, p is 2, gis 2, m is

0 BVWrPi?é)BaRkM{cFR"f a%zlel z(ﬂrolgffrlﬂ G éfalsrmndrﬁﬁ @@ﬂm‘hnga cn‘falkyh)andfthe
C. or

f las |11
othigr iy dgogsp: allo iyl IIGRIOR a EYWB?%%#‘O’%{&%‘DSW
alﬁﬁldiﬁﬂ)oﬁﬁaﬂ&l Bﬁﬂmﬂ@kaﬂsor@ﬂ kit @Iiﬂdoﬁyfmk)di ihgdazol@iyl;R

N, Rh.O
lrmdwolﬂcwbﬂpyl Nrmlylcarbwl Mwlxdlnﬁaf%l% n%‘m@“ﬁﬂi\l 0

1RImRosifo 1R/ NIk RIS |
a@ﬂs‘ﬂfo'ﬁl ﬁqym’?'a%f\% %8%%66758 P 2oo /6@{3487 H-E%?r

Owh@méhﬁuRQWW@dNW@ﬁﬁﬁﬂn, al kyl , optlonally substi tut ed
phe@fl:er%in &BBb@iﬁ?énltyof a%?%??drhﬂﬂ%@lﬁﬂﬂﬂ@é Syllld, Bis 2, is 2, m is

In e I ndepéndent occurrence i s hyd
Or 1, ahsk%;lR ang BQ rre hiydrogear Qg@ﬁ gq & ?1 dqqgﬁrRanc{ ‘&zﬁ onher is:

hf??{og@ﬁ r}iﬂﬁngﬂfﬁ?p Eﬁuﬁ’(tcaﬁf%yp fallJyR:EdeJn?F allkbkfbarﬂdnlyb

aRgnegarb rylalieys amap@@éﬁﬂ onid %kénwls:rhﬁwlpim §111¥£}&Lf8@>én°r
}§?(3$§¥htm?g the other is: R R9 Rs R~NR F~ \N RN

NRn O ITYM n O O N R whe Rh,
R dndetRinembogdimaygen any offrgmulas IIIa, IIIb IIIc or IIId p is 2,qis 2, mis
0 or 1, n is 3, R® and R* are hydrogen, one of R® and R° is hydrogen or alkyl, and the other

is:



The subj ect conpounds may, in certain enbodi nents, be
nore specifcally of 1o formula IVa: R5 | ( N~R6

WO RWpBe(7R) N, S" | \ 0 OlIVa; wherein M n, s,PE/EPRB5/013487
R6 and R7 are as defined herein. The subject conpounds
may, in certain enbodi nents, 33e nore specifcally of
15 formula IVb: RS 1 NNR6 (RL)mn (R7)S [/ | 1 \
S\ whekéth R¥y hydvdpen (ﬂlltylmptmnaﬁy sdB'stltuIRﬁl pliR@yhorcbpRpnalle

su@%,t%eg; 'g?ﬁ%zé o e gngﬁ@% n ﬁ%&’ ggpe‘ﬁair&f oc?#r%rgcretlsglflydrogen or
an%mﬁamﬁﬁah ;:gerﬁlaﬂd‘)ﬂedir-NRthr mula 1va or fornmula I Vb,

f oﬂh%Frggl{ls‘?g‘l lfifl%}tgg 82[1631’: ngfb iflc St II&F p 195 qis2, mis

5 00roCaties tantTe 8 PRI bENDBnObf RsrwxdtR?tw hydmgen aﬁgalky;l,grérthe other

In’certain enbodi nents of either of fornula I Va or

iSformula IVb, nis 1. In certain enbodi ments of either
of fornula | Va 4 or fornuIaIVbRJans R I certaln
enbodi rrent§ off ei ther df formult’|Va oerorrruI$ Vb, n
is 3. V\D2 679@) P2 01348 38 | nNgeRrtain
errbodlrrents elther of For a |va foor la_ilVb,
one of R5 and R6 ydrogen ‘and the ot het 1's al kyl.

I'n firoebt BESIAf formula IVa or

for &rfﬁ %Igbﬁﬂggqmrg%h ro% ydr]égen 51n celrtall{\tjﬂi1

enbBhbk srbjics cfpeindsenayoin s embodEcat. Pomopt spepilly of
10 on%la}(zlf\,&RS and R6 is hydrogen or al kyl and the other

fogen; al kyl; am dinyl; am nocarbonyl;
al kyl carbonyl ; al koxycarbonyl ; ani noch? bonyl aI kyl ;

am noal kyl car bonyl ;o al koxycar bonyl al k
i m dazol onyl ; i m dazol yI ear&@)nyl rol'i/l car bonyl ;
S
0 IVa;

. 7 .
wherein m, n, s, R}, R°, R® and R are as defined herein.

The subject compounds may, in certain embodiments, be more specifcally of

15 formula IVb:

R5

|
N—p6
R
®R), R 6

258
IVb;

wherein m, n, s, R}, R®, R® and R’ are as defined herein.

In many embodiments of either of formula IVa or formula IVb, mis O or 1.

In certain embodiments of either of formula IVa or formula IVb, R! is halo.

20 In certain embodiments of either of formula IVa or formula IVb, mis 0 or 1 and R!
is located at the 8-position of the tetralin ring system.
In certain embodiments of either of formula IVa or formula IVb, n is 1.
In certain embodiments of either of formula IVa or formula IVb, n is 2.

In certain embodiments of either of formula IVa or formula IVb, n is 3.
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pyrrolidinyl carbonyl; N-cyanoam dinyl; alkyl sul fonyl;
hydr oxyal kyl car bonyl ; i o am nosul fonyl; hydroxyal kyl ;
worotalokos@l kyl . I n certain enbodi nents of eithePeT/BP2005/013487
formula IVa or formula IVb, one of R5 and R6 is
hydrogen or al kyl and the oth#-is: hydrogen; alkyl;
am di nyl ; am nocarbonyl; al kyl carbonyl;
al kI@kyﬂahkembdd;mams obeithidrof fdraduta/IVa or formula IVb, one of R® and R°
noal al koxycar bonyl al kyl ;
w?ﬁ%@&?b@%#@ﬂ %? 1ﬁﬂg‘glylcarbonyl; pyrrolylcarbon%
py f]]h(liettdinl’éjlhlﬁﬁliﬂm@mglof eitha i froramila I Vayor, foahklal I37b| R :[ry:l R are
%fdroxyalkylcarbonyl am nosul fonyl ; hydroxyal kyl ;
'R%Pal kyl : or optionally substituted heteroaryl. In
cerideftahgsidiBRh dfhtﬁértdfécﬁrnﬁﬂa 11558 mJﬂoamhMa[\m one of R® and R®

gy iaEen o7 ARaPagan ot kg rararRyF S oRRP ST
llﬁéﬂ)QWMMcarb@hﬁQMWMBMQaWMmmWﬂL atyky! ;

oipgrdent iy Eoale Rty T bR ot ACERPRE
p?ﬂ?@lﬁﬁhﬁ%b§nﬂfl\19dyﬁﬁ&fmlﬁfnyﬁ canmduafoﬂl Wehyairotyatiyidacbonyb,

one of R n and the other is
apinaspien ﬂ”@@P@@%¥b°¥? f¥ehzot hi azol yl, indolyl,

thi ?ﬁ‘&’értam &HB@MentM elltﬂbxrkyﬂ forrRila TWE b fﬁrmuﬂky Vg |oyda of R® and RS
pyrazol yl and im dazoly gach optjona

i sageniar etk 7 e ol HTRRT AT TS iBYS amimpsprbopy
E@%H}ﬂoﬁ L MRchafH?fn?}" b ik oBrboRRRI; affin&dikl1ERboS;

er_ Is heteroaryl sel ected from
aﬁquﬁ%mrwwlwl,bﬁné@phnah émidazglylcarhqpyl; pyrrolylcarbonyl;

pyrrolidnfREhy i NI crnBaihRlh AUKA QML EhitlBYalllerbaiial n

nts el'ther of Tornula a ar

apgneswiford; hxcbg@xaﬂf@yﬂ, aflicpalkylh er pptionale ﬁuhsat%ﬁlngﬁemga
af e Igfcéﬁéiﬂ b %)giérﬁérﬁp oﬁéﬁh@f Bf/ﬁor&ﬁﬁqnfa o%@oﬂnms Wlt) &in@ of R® and R®

lments o er of fornmula |Va or fornmul a
lmydangm%ld the gthtenés hydrogers Rlkyh aw@gglnammmb@nyls hlléylcarbonyl

BRI TS hBEPy AROSEENS i
a5 lsitfdn@sort ygeotyabkyldationyhe nitrogen to which they are

:lt : ﬁé:}g%?l];% m?]lr%r?%o%i of fdlm@ 9{% dt fgx'mﬁlqilvﬁ NI JR° and R®

a or or mu

i hgchpgm and uhh ot ez m*ﬂnetteroge’hsed@taﬁlffr@h btemhwamylamd@lyhéhlenyl

2 S Yo B 4 R SRRty laontbainy

dubstituckds an addi ti onal nltrogen heteroaton1 WO

200 066790 PCT/. EP200 134 - 39 5
REAPTOIOERBAT SR o ity Vi BBRTYE, grgof R and K

B&y&ﬂ)@eﬂf@nd thegehdrds hatetdaryl bdedﬂd:d: ﬁrmgqnyrmudnm’l benidikigzol-2-yl, and

eat or aflv r six-nenbered
tdéﬁnsg‘ryw%‘dﬁ %gﬁt g%)(pézarqa "pyridinyl, pyrimdinyl,
Py r Il ¢¢ktain dmbleditleyits of reltbgtroéi@mma IVaec«ildbrmplal INH»aR? zyad R®

substitu In cer enbo th

fageibr ith ¥ miromts FLThih he R R e for Rl arbhsb i Bqup-
the m &e&ﬁﬁﬁétnb@dmrféhﬁsfbftehﬁ@t dfernaila Bchedfob mula IVibe R> andeR®
attached. formor a

d h I
fqggther with thenigogen, F%WHF%%&E? %%%Cge%#e%?ﬁ i ethp.©

In certain embodiments of either of formula IVa or formula IVb, R® and R®

together with the nitrogen to which they are attached form a urea group.
In certain embodiments of either of formula IVa or formula IVb, R® and R
together with the nitrogen to which they are attached form or a five- or six-membered

heteroaryl ring that is optionally substituted and which optionally includes an additional

nitrogen heteroatom.
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optionally includes an additional heteroatom sel ected
fromO, Nand S. In certain enbodi nents of either of

wo eroobe9d Va or formula | Vb, R5 and R6 10 t ogePCBEP20$/013487
the nitrogen to which they are attached formthey are
attached formor a five- or-¥ix-nmenbered heterocyclic
ring selected frompyrrolidinyl, piperidinyl,

pi g rc&Zztlﬁyh],boﬂﬁﬁeﬁhobf dither oﬁﬁ)emruWNazm domhnela éﬁéb JR7land|B
togeé]la ﬂﬂi ‘i)tgéﬁr%:g%%gvh% Flet her ttaglheéiofrgg% og Iﬁgg- & sax-ﬁxfmbered
het@@@aihehg wdctedtthan pyridimyl, @ym:i‘nld:lhyll; peyolsl, ﬁn&tatdy}m@yrazolyl

form.an_15 .im dazolinyl ring. In certain enbodi nents
eaﬁogﬁl?qﬁ"g}’“&suﬂl}?‘iul alVa or formula Vb, s is fromO

t 0 13 cethid eRbodsmb@k Of eittdt Wi lfofrﬁitﬁzQRVSa, ortfatmalakyb, R® and R®
roxy, .cyano or esu t
e T T

fideS 0P simdmiBered ﬁ?gterd&clftaﬁﬁg thdbis bpu@ﬁdlltyaubstﬁﬁtéddhﬂﬁ\rlﬁdh
of either of for

V f
ogtianally induds an sditnsl b Ccasaem HEreES fior o Nas 5 O
for Meﬁain%wdlﬁu‘éﬁ@éﬂf githdfbf fepniida W@dir fbrmila WbIR® arahR®

of R5 and I
taggidenyih theaplkrygen 09 o e?rrar%ﬁt‘tque% h& aroetatgt%ghed formora
£ Io¥ s 5AhbOARYed hal k&&mw S¥dciedaFoH ﬁbh@iﬁ‘;ﬂ peyidiny]

am nc%aaitl care one 25 all ox;cear on?? plpeyidinyl,

Pima@wblnmfyhohn%a@%m’ )ﬁnéléil%ﬂw pyr I oI yI car bony! :
pyf IrP&érﬁFrEéihE@dlmﬁvs of eNhEYGFTeamuld TV bi forikid B, Bﬁwf R’ and R®
a&/ gﬁ/ ar bonyl am nosul f onyl hydr oxy ¥
ROX B<yqnd Ro rogssheravith the asepsta which &heaféf%iﬂea&g# orjpAn
ﬁfaga@lﬁ%odl ments of either of forrmula |IVa or
orrru mis O or

1, nis 1, one_of R5 . IS
hyd PR g@tmraembpqh@qe@tq@frelqhgr of}fygpg]@é}{a op faggyula Ia\a% g pqﬁf%r’n 0to2
ATRRIRPY 1 ) K3 (Jﬁnéxf @{y&%&g al% Bpff%ﬂﬁh@s(iﬁ%hyl

am nocar

al kélxy@@‘um gmypéllrm@ﬂts ofithyr @ frgﬁl)aﬂVa QF formula IVb, s is 0 or 1 and R’

ﬁ? éoxyal kyl carbonyl. In certain enbodi nents of elther
ormula I'Va or formula Vb, mis 0 or 1,
one InferRBn ambroligndngs bicitheyehformalatiVe os forarula &V‘amw Qorl,andn
Ig certain enbodi ments of either of fornula |IVa or

rmula Vb, mis O0or 1, nis 1, 35 one of R5 and R6
i s Hydengermbodiahénts of eitter phfermukdVajos forpml2 00/ 66790L, n is 1,

SRR R R oo Qi
dRiGocAbdnyNQIKIRIbdAyh aRoxycarbonyl; aminocarbonylalkyl; aminoalkylcarbonyl;
alkoxycarbonylalkyl; imidazolonyl; imidazolylcarbonyl; pyrrolylcarbonyl;
pyrrolidinylcarbonyl; N-cyanoamidinyl; alkylsulfonyl; hydroxyalkylcarbonyl;
aminosulfonyl; hydroxyalkyl; alkoxalkyl; or optionally substituted heteroaryl.

In certain embodiments of either of formula IVa or formula IVb,misOor 1,nis 1,
one of R® and R® is hydrogen and the other is: hydrogen; alkyl; amidinyl; aminocarbonyl;
alkylcarbonyl; alkoxycarbonyl; aminocarbonylalkyl; aminoalkylcarbonyl;
alkoxycarbonylalkyl; alkylsulfonyl; or hydroxyalkylcarbonyl.

In certain embodiments of either of formula IVa or formula IVb, misOor 1,nis i,
one of R® and R® is hydrogen and the other is alkyl.

In certain embodiments of either of formula IVa or formula IVb,misOor 1,nis 1,
one of R® and R® is hydrogen or alkyl, and the other is:



R,NNRNRh R R O OR ON Rh RISMOOOor

wherein RO is hydrogen, alkyl, optionally substituted
wW@b@apbe700 optionally substituted pyrim di nyl PCDEPR05/013487

R and R in each independent occurrence i s hydrogen

or alkyl, and R'"" is hydrogetd- al kyl or -NRhRI. 5 In

certain enbodi nents of either of forrmula |IVa or

LognuIaIVb mis Oor 1, nis 1R’ i and R4 are
ydr oge one ofy Rxeand R6 i n orpa I cnn
t he oth/ie]\r—\msR, hfﬁlaa I\ﬁﬁr C‘)gi @ NN\
ONh o p r° ehEInE ‘Rh B{i
are hyd en or rtai n~gmbodi me of
either of formula IVa or fornula IVb, mis O or 1, and
n 10 is 2. In certain enmbodi nents of either of

formula I'lla or Illb, mis O or 1, nis 2, one of RS
and R6 is [ydrogen s
hydr ogefifal kyl ; anj di RNo

al kyl caxohyk; ad; sar L ' yl al kyd ;
am noal k%icar bony . alfk ; 0
i mi dazol"dnyl ; inidazolyl tar onyl ; pyf 1ol yI carbohyl ;

pyrrolidinyl carbonyl; N cyanoam di nyl ; al kyl sul fonyl
hydroxyalkylcarbonyl anj nosul fonyl ; hydroxyalkyl R
al koxal kyl ; oR~qpRI orfy /ﬁ sub@t i tut ed het eroaryl. In o~

certaip 620@ nts of elther of oif 0T 1\
formul a is 0o nls on of R5 and R6 [i s
hydr og ot h en i dPyl™;

am nocar bonyI al kyl car bonyI al koxycar bonyI
ani whemirbBhas Ihaﬂkagbr;u alleyl, eptiokllycabpiied: pheoyl or optionally

&%;ﬁ?ﬁ% arrk?r%n o} Iﬂgyl I@l hlesﬁjxlt.faa%ﬂ){hd 2hdent occurren ce s }Rfdrogen or

OXy BT KV € bon ain'e |nen F el t
alikdyl, ﬁmdﬂﬁhsah)rddagm a]kplmml\R R’\/b mis O or 1, n is 2,

oo 8 A BT A0 P 0 oo i

Réaha @’ ﬁmﬁyﬁrﬁgenemﬂdﬁfer Sahd RS inhstdaogevaoratkyl, andtiheothebis: m
is Oor 1, nis 2, one of R5andR6|§h,drogenor
al kyl, and ﬁ{heR?)t her |SR9R' R PenR és R9Fll [

NNR | N F;hooN NNOQl N N N ONr)N N
R~ -N RHO Aj;

wherein RE, R”, R' and Rj are hydrogen or alkyl.

In certain embodiments of either of formula IVa or formula IVb, mis 0 or 1, and n
is 2.

In certain embodiments of either of formula IIIa or I1Ib, m is 0 or 1, n is 2, one of
R’ and R® is hydrogen or alkyl, and the other is: hydrogen; alkyl; amidinyl;
aminocarbonyl; alkylcarbonyl; alkoxycarbonyl; aminocarbonylalkyl; aminoalkylcarbonyl;
alkoxycarbonylalkyl; imidazolonyl; imidazolylcarbonyl; pyrrolylcarbonyl;
pyrrolidinylcarbonyl; N-cyanoamidinyl; alkylsulfonyl; hydroxyalkylcarbonyl;
aminosulfonyl; hydroxyalkyl; alkoxalkyl; or optionally substituted heteroaryl.

In certain embodiments of either of formula IVa or formula IVb, misO or 1, n is 2,
one of R* and R® is hydrogen and the other is: hydrogen; alkyl; amidinyl; aminocarbonyl;
alkylcarbonyl; alkoxycarbonyl; aminocarbonylalkyl; aminoalkylcarbonyl;
alkoxycarbonylalkyl; alkylsulfonyl; or hydroxyalk};lcarbonyl.

In certain embodiments of either of formula IVa or formula IVb, misOor 1, n is 2,
one of R? and R® is hydrogen and the other is alkyl.
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NNNR ON OO, R O RN"Rh R\ ~Rh RR AR mO RO
N NNRh RS\oo 0 O wherein RO is hydrogen, alkyl,

wWopitcoaabd y substituted phenyl or optionally 5PCT/EP2005/013487

substituted pyrimdinyl, Rh, R, R and Rk in each

i ndependent occurrence is hydflogen or alkyl, and R

i s hydrogen, alkyl or -NRhR . In certain enbodi nents

of Ipictdisin eafbotlonents af ditter of fokmutailVa or\fxmute I¥b0maes0 o1 1, nis 2,

bk gr R g o A,

O1~-:; "~ : N111 RhOON~RhorRl @v\,hereln R9, Rh,
R and re hydy loggn or al kyl . rtai odlcmen’ts
of eit n).fR,for '?IVaorl IaIVb |sOQr
and n i (S\JFR'EIt q;
formul a aorf la Vi pIS |52 or

1, nis 3, one of R5 and R6 is hydrogen or al kyI, and
the other is: hydrogen; alkyl; 15 am dinyl;
am nocar bonyl ; al kyl carbonyl ; al koxycar bonyl

am nocar bogy/l al kyl ; m noakk ar bonyd_; i

al koxycﬁr‘%yl al kk /;ﬁ)>m dazolonyl ; N R\o

I m dazdlyl dagbonygl; pyrrob I onvd.;

pyrroli dﬁgy/@l car bonyl ; N cyanoam di nyl ;1 al ky| su f ohyl ;
hydr oxyal'kyl cat bonyl ; ani ndstl f onyl ; “Aydr oxyal' Kyl ;

al koxal kyl ; or optionally substi t ut ed het eroaryl. 20

In certain enbodl nents of either of fornula | Va or R
formula | Vb, pﬁ\lNl.:( %\@2 mis 0 or 1, ,

of R5 ndR,RG ydr gen and the hotrfbf/ps d&ogenﬁ
al kyl ; di n 00667 CT/ E 2005/ (2%487 -[42
am noc nyl 4 al kyI bonyl ; oxy onyI

am nocar bonyl al kyl ; am noal kyI car bonyl ;
al km)hyﬁm Bﬁ)rs)liydfdgy!h al]@ﬂ,lqptmuhm}mmjvbt;tumd phenyl or optionally

$ r OX Y- g nd @Acﬂ 1&5@% ghgﬁ%%tc oln ﬁstm ogen or
B ’F‘th ﬁ AR 5 Soytng 5

atkyl, ind Rmushﬁdrogﬂe alifyl ﬁsmﬂ‘ R6 | S hydr ogen or al k_yI
ﬁagﬂﬁ hgerlt@?}l ﬁ'ﬂ%ﬁlfhsmw%% ?%ngw%ﬁlagﬁll\f%r grlml}.lllé I%, mRks (N‘)r 1,nis 2,
one of R® and R® is hydrogen or alkyl, and the other is:

Q

i R\ /

e ol K

wherein R, R®, R and R/ are hydrogen or alkyl.

In certain embodiments of either of formula IVa or formula IVb, mis 0 or 1,and n
is 3.

In certain embodiments of either of formula IVa or formula IVb, pis 2, qis 2, m s
0 or 1, nis 3, one of R* and R® is hydrogen or alkyl, and the other is: hydrogen; alkyl;
amidinyl; aminocarbonyl; alkylcarbonyl; alkoxycarbonyl; aminocarbonylalkyl;
aminoalkylcarbonyl; alkoxycarbonylalkyl; imidazolonyl; imidazolylcarbonyl;
pyrrolylcarbonyl; pyrrolidinylcarbonyl; N-cyanoamidinyl; alkylsulfonyl;
hydroxyalkylcarbonyl; aminosulfonyl; hydroxyalkyl; alkoxalkyl; or optionally substituted
heteroaryl.

In certain embodiments of either of formula IVa or formula IVb, pis 2, qis 2, m is

0 or 1, nis 3, one of R* and R® is hydrogen and the other is: hydrogen; alkyl; amidinyl;



NNFKO RNR NNR ON R OOO R\N~Rh RI\NRh

RRR OAR OR OONLRhRISOOO; 4~ /- ; 1~ or
wok@eo6419R9 i s hydrogen, al kyl, optionally subRCT/ERL088013487

phenyl or optionally substituted pyrimdinyl, Rh,

R, R and Rk in each i ndependlent occurrence is

hydrogen or alkyl, and Rmis hydrogen, alkyl or
amlﬁiBbd%on}ﬂ,rh]lq&‘aﬂmnyl @ﬂihncgicafemﬁ afinetarbenyldkylf amimekBkylcarbonyl;

i sbordaf: iR oy ralafestil, 1 and cne "

Ot hig\ cett8in elmb Jd2mESts Bf ik oRfoarild\[Va%r fBimhla INb;p R2, @is 2, m is

08 L gronciof Reapt & it EHBCRP ALY 6P FBY SEAT va m (S 0

or 1, nis 1, sis 0 or 1, and Rogrand R6 are
hydrogeyr—\l n such egbodi nments R R ar ef emabd’y

hal o. | R ertlgl n| errbodl ments of qy mul | IV mN S ,\p
or 1, n Ifs 1 i ~er 19 nof " R’d
hydr oge and’ th her: i I kyil , f er abl th

I n such errbodl ments R and R are preferably halo.
certain enbodi ments of formula IvVa mis 0 or 1, n |s
1, sis Oor 1, one of RS and R6 is hydrogen, and the
other is ap®dinyl. |msuch eabodi mrentel R ~and R are

preferahly\ 20 hal 2006/ 966¥90 PCTA EP200 3487
-43 In rtNaikgn e nent s oof mul g_| is or 1,
nis 1, slis 0. or é on& of is hydLéEﬁ

and the other s am nocarbonyl. |n'such enbod ts'Rl

and R7 are preferably halo. In certain enbodi nents of

forrruIaIVamlsOor,,nlsl sis 0 or 1, one of R
R5 and 5 R6 iR dro@e R'and the other is R o~
al kyl car banyl, [jn such rrbodl s R and R3 age
prefera y halﬁ I n Ei:gm e}%oof f mJIa I
mis O s

> hydr ogen, and the ot her is aI koxycar bonyl . In such

enbadienatn RS ishiydeopdn Rk gy eptiqmaby arbabtus]edqldiamyl dioptipnally

si}gsrtég% gp@n o&iipr’ﬁe gﬁ ZR aﬁglr@é%a%%deﬁﬁgag&o gc:gﬁljrm& dé ?}ﬁderogen or
alityemndiRs® 1ahydh0gat iaﬂayyban}RBHR‘ In such enbodl ments Rl
? 2? r}ﬂ%ﬁ&{@ﬁnﬁ{ ﬁ }1 ilﬁ'lea of i’sorlilufaeIRZta or gormntlo ?Vgﬁglts % 8 fs 2, mis

10 5 BRds 3, one of R® and R6 is hydrogen or alkyl and the other is:

e ol o ﬁ

wherein R8, R®, R and R’ are hydrogen or alkyl.
In certain embodiments of formula IVamisOor1l,nis 1,sis 0 or 1,and R’ and RS
are hydrogen. In such embodiments R' and R’ are preferably halo.

15 In certain embodiments of formula IVa m is 0 or 1, nis 1, s is 0 or 1, one of R® and
R® is hydrogen, and the other is alkyl, preferably methyl. In such embodiments R'and R’
are preferably halo. :

In certain embodiments of formula IVamis0or 1, nis 1, s is 0 or 1, one of R®> and
R® is hydrogen, and the other is amidinyl. In such embodiments R' and R’ are preferably
20  halo.



R6 is hydrogen, and the other is al koxycarbonyl al kyl .
In such enbodinents R and R7 are 15 preferably hal o.
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correspondl n ddition salts . as | ated in Table 1.
TABIEC e Bodmenis ¢ REALY R 0;5 p 0 b‘i’n SIS0PF Jalﬂﬁ*é of Rand

R® W%Idr% M‘Qr@ﬂ@@ b@ﬁe@ YSgi?mBQ&{rEB’ﬂﬁﬁlﬁ{flO 134&h embblitheMsR' and R’ are

.27 Benzenesul fonyl - indan-1-yl)- 0
Péttfﬁyblélrhaké N 2 ~N [2-(5- 370 8.52°8.06 N NH H
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4, 5-di hydro-I H im dazol -
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=]

In certain embodiments of formula IVam is 0 or 1, nis 1, s is 0 or 1, one of R’ and
R® is hydrogen, and the other is alkylsulfonyl. In such embodiments R' and R” are
preferably halo.

In certain embodiments of formula IVamis 0 or 1, nis 1, s is 0 or 1, one of R’ and
20 R%is hydrogen, and the other is hydroxyalkylcarbonyl. In such embodiments R'and R’
are preferably halo.

Where any of R, R% B%, R4, R®, RS, R, R?, R, RS, R4 RS, RS, R, R, R, R, R“and R™
herein are alkyl or contain an alkyl moiety, such alkyl is preferably lower alkyl, i.e. C;-
Cealkyl, and more preferably C;-Cyalkyl.

25 Representative compounds in accordance with the invention are shown in Table 1
together with melting point or mass spectrum M+H, and the experimental examples
(described below) associated with each compound. Melting points in many instances are
shown for corresponding addition salts as indicated in Table 1.
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Structure Name Mpor |pKi pKi
‘ M+H |5HT6 | 5HT2
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TABLE 1

Another aspect of the invention provides a composition comprising a
therapeutically effective amount of at least one compound of formula (I) and a
pharmaceutically acceptable carrier.

Yet another aspect of the invention provides a method for treating a central nervous
system (CNS) disease state in a subject comprising administering to the subject a
therapeutically effective amount of a compound of formula I. The disease state may
comprise, for example, psychoses, schizophrenia, manic depressions, neurological
disorders, memory disorders, attention deficit disorder, Parkinson’s disease, amyotrophic
lateral sclerosis, Alzheimer’s disease or Huntington’s disease.

Still another aspect of the present invention provides a method for treating a
disorder of the gastrointestinal tract in a subject comprising administering to the subject

a therapeutically effective amount of a compound of formula (I).
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compound ¢ and afford an arylsulfonyl aminomethyl compound d. Compounddisa
compound of formula I in accordance with the invention.

Many variations on the procedure of Scheme A are possible and will be readily
apparent to those skilled in the art. In certain embodiments the reduction reactions of
step 2 and step 3 may be performed in a single step. In other embodiments, the reduction
of step 2 may be omitted to provide an additional unsaturation. The amine compound d
may be subject to additional alkylation reaction, using suitable protection/deprotection to
afford monoalkylamino or dialkylamino compounds. Amine compound d may also
undergo subsequent reaction to form amidinyl, guanidinyl, imidazolinyl,
imidazolinylamino, and other functionalities. Specific examples of such additional

reactions are provided in the Examples below.



5

10

15

20

i m dazol i nyl am no, and other functionalities. Specific
exanpl es of such additional reactions are provided in

wo b@elxeanpl es bel ow. WO 2006/ 066790 PCT/ EP2005POI/BERF5/013487

-65 Referring to Schene B, another synthetic route for
the subject compounds is shogs, wherein X is a

| eaving group and naybe the sane or different in each
gc ;Rﬁfdfrﬁiﬁg € ScHeniesB,laaveher sintlydticandterfaythe stibjectsampomnds is

ifferent in each occurrence, ;and Ar, M ..| . R
Shign R e BSRERoREanh g the e fYsifeseR ibach Bcurrence,
R ﬁﬂ@@gl_ﬂ IGO0 HiageZhe AineS{rQifferBdt-in/eRéh decufieYel and B3, iR, @ p; Qs
a.p- P 2R Pe CRRCO2R R4 R)mR4 Step 4 ~
Rgk. aafﬁlg?rﬁéféf?%ﬁ-%(%?- 1. LAH P H21 Step 3 Pd/C q P 2.
RSQ2Gkyf f RB R4 RS R4 1 RL )mRgym" OS2R " NH2

G 0 q 1& ) NGHO

Step 5 W-S(Of - Ar-g(Q g 30 aN3!°KI P h 2. L
P 5 3 4R ENE_BSEéf.n_si-aeplof Rk ﬁﬂei,

: ubj ecls KD an alrky(bg )2
af ford™s 013 QY eg\}é&gr&nound e. Keggheggohpound a
may be any ane of a variety of arylsul fonyl &
aryl sul fanyl or arylsulfinyl indanone and tetralinone
conpounds as noted 10 above. Al kylation in step 1 may
be effected by gt ment of ket one conpound @:Ri t h
: e, followed by a hal qrhkyl egter,
conpound_suchjas.®t hyl bronopropi ongte (

br ono, andsté¥s ar e hydr og€ 5 is
ATRE) 2, néw—‘yr oxy ediexOkgd 0y i's 1.LAH
dehyd yhtreat PG th acid such ash 2. RSO,CI

par a-tol uenesul fonic acid, to yield an unsat ut at ed
ester conpound f. In certain

3 o4 R} R
R") 3% RO )
m "0SO,R NH,
Step 5 Ar—S(0)
- Rl r—
Ar=8(0); 1. NaN,, KI a
P h P i

2.LAH
3. HCI

SCHEME B

In step 1 of Scheme B, ketone compound a is subject to an alkylation reaction to
afford a hydroxy ester compound e. Ketone compound a may be any one of a variety of
arylsulfonyl, arylsulfanyl or arylsulfinyl indanone and tetralinone compounds as noted
above. Alkylation in step 1 may be effected by treatment of ketone compound a with zinc
and iodine, followed by a haloalkyl ester compound such as ethyl bromopropionate
(where X is bromo, n is 1, R? and R* are hydrogen, and R is ethyl).

In step 2, hydroxy ester compound e is dehydrated by treatment with acid such as
para-toluenesulfonic acid, to yield an unsaturated ester compound f. In certain
embodiments the dehydration of step 2 may occur spontaneously during step 1, and thus
step 2 may be omitted.

A reduction reaction takes place in step 3 in which the residual unsaturation in
compound f is hydrogenated by treatment with hydrogen in the presence of a suitable
platinum or palladium catalyst, to provide ester compound g.

In step 4, the compound g is subject to reduction, followed by alkylsulfonylation, to

afford sulfonate compound h. This step may be carried out by treatment of compound g
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15 enbodi nents the dehydration of step 2 may occur
spont aneously during step 1, and thus step 2 naybe
WORihHed90 A reduction reaction takes place i n BCEPPBO0S/03487
whi ch the residual unsaturation in conpound f is
hydr ogenated by treatnent w tlB6Rydrogen in the
presence of a suitable platinumor palladium
withtredycng agent uchas H‘élllm;tahlmnnmpbmmﬁego foin kn akpbel (a0t shown),
s S
wERBF BERRHAC A dy S RHRLRESY RSP REah BB Cfbtice
Thi Ananaponni}abydsdﬁmatesxdmmﬂunki)h iorseept ."npnmndeé amqummpbugld i
2006/ 066790 PCT, E 200 .- j reduci
This ammatl%l},'ln Jhany efibo um e %}; résre&geé%%nr{fog Pl%%logﬁ?gcompoundh
maﬂhcsehmlm éz*id)é toefbfrm)l adeh:btﬂpdu&dt(hetrshbma,tvddcl\i\nstthen reduced,

L3k g{S ulf g i’%%ll‘? g[{](g re%ﬁ%%gﬁ lfl(?lisl')o ne? é)lg S wor?(up to yield

aﬂﬁ@eyi des ami ne conpound I. This am nation in many
nts onprise treatnment of sulfonat
n‘%@ﬂt‘h Gfasep na%‘ﬁﬁnngédinﬁm’ YFafions 8nft{5‘? Pﬁ"&ﬁ&a{? Pgé‘:heme B are
p@ﬁﬁiﬁl@ bidlwiln@gg é%h theselvddiothoéesskille@in the ditC &6l on st Wfiation,

I jthium al um hdrlde or, i ke reduci ng agent,
spipnastermpgH F kiggted Vit GRBide SpdoTen § nitil cpiprosjad, which in
tﬁﬁﬁl@ r&fuc&fbe;ﬂ%vﬁe aHBMine/ 8k nddd &ﬂﬁp&fhd NBaPBOGBE & Mfther

Schenme B are possible and will suggest thenselves to _.
regrgion ta pifprdaaproallydanaing, mhbﬁnggmmhdmﬂ aupwigdinyhgmidazolinyl,

1%42%1%%W%epﬁfﬁ%{o§ﬁltfe§ EleRtedMbohe. CYARIM Rl A5 for

forma nitrile compound, Iin turn is reduced to

psp@udingcampannds ef fosmulel ars :és@mbad in theFramples sectiontbglow.
]:j|u21|t con‘[ Rashd S’E’{BE &v@ﬁ&@ﬁ ﬂa&@@fé@t:l%y%f?nﬁfgg@o FI Ireceptors,

y1amno, fnyl, guani d
inetiiding ¢hé Sl Tarthe3-H Bndeasphasy orf batb dndresisiehi ase emsected to be useful

15%@&9&1&1%99?@%@&%9(?1{& Fﬁo%&@édcﬁ al ggré(n{%ﬁg ld?se%g Hufxtlngton s

oun are descri
@msq, anKitty] depresdibn;Tinenic depesniols psfchiobis, apiemsyit cpbmstvavernpulswe

cé?%_ﬁ%rts 1%180@ d{h@s\}sy mflgtra{n% Hﬁhelﬁﬁe?ﬂ ﬁ?segs'e éeﬁlﬂl%lcé‘igﬁpcg)rftég&uwe

IBEIDOTH) eskdpahdmeder&eféadmg disordies sticleat anenexigbubimid, and o8y, panic

g{asclgsagl?atﬁlg atccgetn%%n glg%?l S On %Wii%&e? Sdg:e é)r egltslj)n%en%o% deficit

disordoNI3D), eviihideqyea) fronbdﬁg&ib‘usae awhpsitedaine, ethasady niestine and

nmood,.di sor der rai ne hei,ner's djisease .

C R e B0y, St S BREHER pyooc bl SRR mingl qupma andror

Iﬁ%ddn;ngy slichas Hﬁir&c@ﬂﬁ{(ﬁs&cﬁ%ﬁf}mhﬁds h*d|alsmeﬁpecﬁd§1dfo be of use in the
Sit ni c t acks, . aka ttentio efigit

938 g?ﬁ c@?@ @Bﬁ%’é?tett 1sor§.f:rls éH‘EElT %IH Ppwel disorder and

Hibledtaywel Aaa}omw t hdrawal from drug abuse such as

coc etha cotine a enzodi.azepi

sc h?tg‘bﬂlf AaRRLLog, ﬁa&hf B Soqsfrﬂg‘s gg@s&%ﬁ Raydstpiopined by art

fd@b grited protedRr&TUhOMm vifde déthhitjues for deebmating the afﬁmtles of test
d{gltglgqe I%?h’r%% E&%&?@ﬁ&?@?}aqg@ 5 ?gfztA;'feﬁgRg?%( n raEhoﬂgand b1nd1ng and

figREbAD aBaRSirk Haclibed Baswer s such functl onal bowel
dlsoﬁger and_  irritable bowel syndrone. The

phar FBEBIeSHY iwentipm indiqss B a%n%ffsute COMPRAANS SATPAIING at least
d8¢ 85 AREH SHth@plesert SERANDA S RAGHRIHAESomd!) ?adeﬁné’ it idh-racemic
techniques for deferm ning the affjnities.o

emﬁtﬁquqfdgola%rs Phe Phamrseytielp pesepiahls selher sﬂmt&lereof together with
hEE&RbAE phdtndaelitRhiPAREL bR AR r,3Rd optionally other therapeutic and/or
prophylactic ingredients.
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30 functional assays are described bel ow. The present

i nvention includes pharmaceutical conpositions
w@ompieEdPng at | east one conpound of the presPOI/EP2005/013487

i nvention, or an individual isonmer, racemc or

non-racemc mxture of isonmeés-or a pharmaceutically

acceptable salt or solvate thereof, together with at

I ealsltgeoml phacarapauds oftheypreseotinvertien wil'bd alminiteded in a

RSB XoR Ao U PBULA 0l RO BN Ay o

a@enéhal servle it mpiditied SSuithbleliesage eanegms atertypinallyoir 500 ink daﬂy,

pREAN DD L S8y, fraoIREARRN 158 ool EGiehf R 3FBH Bamerous

faa@emhtah tite sewarite oﬁtlhmdhsaaselﬂb bk treated, thSugd a&bl ®latios Bgdth of the
ret 5 dai e
sl SRR BE S 8 bonkp il siIng Pt ana Birtt of Bnibishiariag, the
indjation lmmrdg whichftAe id)ﬁﬁnﬁmlbn %dltéc}ﬁecﬁ end thetptﬁﬁfﬁntckhbfanfd
e .ir.eat the age,and relative health o
ffe B R e Pe it tone Fup 64,2088 R ptinery df 0 {iaRt of
treatitigasuak dlsézﬁéd'ﬂ\lﬂ’lfbeaﬂim, Wh’dabﬁﬁdmdiﬁ: exphgnemtﬁdbxg aﬁd Breliance upon
nlstr s directe
posPal REmelbascand Bs ARt Bt RRel GG st izin 1 thepmheptically
effdtioé Mddunt@fahotompsliniioy tisdprkdent ﬁw%ﬂt@mﬁfdr a(given dlsease
treati uch dis will he able, . ut, un
b o0 TP R0 e PEsseaarAsm il b AR
pharavicedtgal ﬁ)lﬁ?xrl]lldﬁﬁnﬁihﬁﬁi I se?sl;ulﬁa'tﬁleiforo&m Qﬁ?hdlfﬁg ébul:&l and sub-
SC rta a thera ca ef fective of _the
IIE%H-?@ > 148 t‘i%’l'%ﬁ enartyaginf r P%fﬁnf&r% (ipelding
irflta9@@S6lar, ihtaBRART, dtratRQAR SEEsarRbud R RERS&Yus) administration
i nveption.wi |l be adm nistered as phar maceuti cal

Of By higrmx susalle foradgunisyation brinbglatigp|os insyfilagien) The preferred
mainfied Mdid‘iiﬁnf@’eirﬁﬁ@ﬁ is3efler8lPoral hirS/@LonvehRAt &l d’b@ég'é %men which

topi c u nar%/ vaginal , or parenteral (|nc udi
carsbe %fﬁv%ﬁﬁﬁgféerdaag q the Aagree ef afflictionnt r at hecal ,
SUb AL cﬁ"&grﬂpeﬁﬁ@svmﬁé'gx)eséﬂ [ﬂé‘«@nﬁB{% QBg&Her \Vi'i:h bl & more

form suitable for "adm ni strati on t1on
cvm\@aflpnétadmanw@rrmréfoe.d.algents,rmﬂh@ pla¢eddnivi the §Qrmaoﬁ on

h%n%@@ﬁ&ll l;()/ PEMiotiShA% nTﬁ@Fl&ﬂﬁiac%(utﬁ?ﬁ&grgaosmons and

reglnen can be a USt aCcCo
upit d@ﬁéfgeuf@nmmay e @lep‘wdd)f opnveotipoal iegredients hreccprvesmual

E Y2AbhL With! PIGHYGE a&ﬁlh&&ﬁ qgtl\%rcoﬂpﬂo%ndggr %i%]é’ §g§ aR@ Be unit

uvants carrirers ["uent
dpme faynms rofy cqpiteinmag sutablmffecmmmmunt@iﬁ theaativaingtedient

c dﬁ?r?e%@&&a(t) dWfih B&%@[Eﬁ&?dl aélﬁfaclogg%g&g%é ttolb%rgn ed. Liﬂe E)harmaceutlcal

osage rne ma e COo venti
Cpmgpetipemmy be emplwedl as S@hdii, suglr sgableison ﬁlled/u:aphuleer, semisolids,

t d | nd
%‘hrfd s@agrgﬁ'd rjel%Qs% ffor@ﬁﬁlﬁt\{c?ns(,: ar I g{l]snssugn Podlil{x]%kfseuesgénsmns,
eeﬁﬂsemtsu, vleuanmﬁﬂedahpstulﬂs fac bral esd; ngrretlﬂlleéamm @bsuppositories for rectal

he nd al. e.ra
SRS D e e 05 LA el s
Fermphlyieds emtsiairgddpusen(1asmillighine bfaddive fngrécﬁeht or, more broadly,
a?%!? 4) fdl aé)fc’l)gp] oné)ﬂn:lrgdéléﬁl 81%82?@:1}812 Ssga%rﬁfﬂ?l ed grreeaccor%hngly suitable
rspmmmmlmmtdoe«gelfsnnms elixirs, or filled capsules
for raI use; n_the form.of su ries for
e RopiE g fEshC Bl AteTiOR aRe oritEied e o wideoyariety of
crdladidigistrafi@cd sdafefosmb. UTh@plSarfrﬁEaﬂﬁ&Ed&rﬂkﬁitldﬂ\f? @nd d6sage forms
For mul ati ons contgl ni ng about mlligram of
A SOPRPTISE GreaBPatRd 8F corﬁB CEPS gtbq R/resent 1nvent10n or pharmaceutically

acceptable salts thereof as the active component. The pharmaceutically acceptable

carriers may be either solid or liquid. Solid form preparations include powders, tablets,
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about 0.01 to about one hundred (100) mlligrans, per

tabl et, are accordingly suitable representative unit
walomages7Por ns. The conpounds of the present i NRENEPINS/013487

maybe fornulated in a wde variety of ora

adm ni stration dosage forns..d§he pharmaceuti cal
conposi tions and dosage forns 35 nay conprise a

pillg @fssuréa AFheED) FRPHIASTES aﬁch@slwrasl%rg&anulssem $obid carrier may be one
har eutlcalk¥. acgept abl saltg t her eof as R@ﬂ
oBoTesE YRS RIS A AFAR QUG AEEHP gB izers,
lubAEdHtE 5SspeRYinB Qg it Iﬂ)ﬁ{de‘ﬁ@ bieder@htives GUbldt disiakd nts, or an
preparatlons I.ncl ude mﬁers tableh@ V%)% 8 Pg hich ;
mwhﬂ@@@sqtméwwom@sﬁ ¢ Fyrienganeralieds 2 Hadp ey od 330 wehich s

a ﬁiﬁﬁﬁ%ﬁﬁ’fﬂe%elﬁl%d@& 288/eTbRIpBneritany kflets,Abé &itiv@ component
carrier naé be ‘one or_nore substancgs mhlch nmay qﬂ
generallyds mixed avithsthe £amzigs having theqieressary SHiding ?%Pf@FYsm Suiteble

p,!oggf' 353 <o gﬁ&@m 149 SRR siZeidedl RS Tmrp%wemha\faﬁets

I sintegrating a&ents or an encapsul at

pwéftrdrlv sontainfremmwbiewtonet (b tohonf verfert 0)parsent ef the Active
(ﬁrhﬁ&]llﬁ’d ?uYﬂagﬁgaﬁ%é ML B8t 418 ndt Brfifed tcél ?’M:shﬁn th®onate,

act1ve component. In tab
rra‘gmswen sloaiatm &aes Su@eérﬂeﬁfaﬁq, peqt, desten, Wftch seh@néér%&a@ﬁmh

A8l s&ﬁﬁ éﬁrgﬁieﬁ%’l&gﬂb@@ Aq6W Ynél@n§%!u§ @BLda butter, and

pOTtIOﬂS an sh ape and si ze

éqer ékhe tTie “pzmr@ngn amdnﬂea@erdeﬂognclpd@fb@rfannyla@% phthg active
%@g%&f% eﬂ& s&ﬂi&m%fhaggﬁyﬁ gr\f%n]%%v{dzgg ngjrsﬁlgnﬁ whlch the active

lve npoun arrrers i1 n
camponait, Wlthml‘ without cagereds smramded hinsarries, wiight ésn awpaaﬁon

{hel?rﬁ}n%aﬂ% actaghetssﬁ?ﬂomrl éi gﬁ?clucﬁﬁc bl Btets rgﬁxﬁz&érg ca%sg]lllejhll)ﬂls,

nmet hy Ice ose
cad:etsoaa;dﬂezmgles:may bk asmhdefoﬂrmmumtebheufmgmhadmm@maon

but T L

"t Siher BRGs plifhBle bt Sk A TonBRARR i@ Rorpl freparations

indodiay ashulsidis, wnm:;aspdudnat dqugousestoburticals, aquecmsus}mn,smns, or solid
rovidin th

R e griopin GichAnf e Be LIRS i BOERERRTD iguid form

pdﬁ@%diftldrﬁ iBmelsivas imay lbe grégﬁre_la_h 1% Rolutionifon dxamlpje,, 1mapiaeus

and .l oz s.are include a S, ca

Py S icas e SRl SRl Ping RREE 1 SRR f febras

16diihiig bbﬂmﬁg iméHovleade 61 fdasitr lat]uést_sﬁlu!men? tar beprepared by e
.or.oral adm nistratian inclu ] qul or

dibliiecthe Se1e boRongntlg verkect g dsyanetThienss, flavors,

SEDADLREES aI&D{Hﬂéldeﬁﬁl% agédisleAdSeous SUNpBRdiGIcan bie psqiateﬁﬂ byf dispersing

1@ g ﬁy whi ch are %ntendedths be converte tural or
L Ehay StV Canpenan HUVRHCF BHRVBEOYS RS, fishas natu

d%ﬂ’eﬂeﬁt Ofs,FeMnd) @nd@]i}ﬂ&@h}iﬂe,lsfﬁdl&ﬁil t%rb@&%aetlﬁﬁéeﬂakﬁérﬁh& .other well

i'n aqueous.. propyl e col sol.uti.ons,or .may cont

]Erﬁﬂfgﬁuﬁm%“ a@g%@g sd Sokgfo %&%mmréﬂoweﬂ% solyidns, fHSBenswns, and

SRARiohS Qnﬂgﬁﬁg@oﬁ?ﬁl@ in Q4di#6A ¢ the aﬁﬂ@&ﬂﬁpc&ﬁhtﬂcbﬁ@ﬁlt@ dRvors,
repare

h
e i b Ga e L s S Ry ilentsh solbiliving
%%ﬁ%lhkp@%%keand t hi ckeni ng agents. Aqueous
ensi ons can he prepared by dispersing. 25

h
fi nelee eimpeitngls o thepsesepigsention may Wa@ém%t%ftov S%T@B'E%al

5@1%< ltfkio ?Fg b thjQ@bH! Bk eRimple ¥olkub & éc‘iwﬁmonﬁﬁﬁid%nfusmn)
hy ]lP %o |un1carb3§ynet ylce ul ose, and
@mmexay he presenzcmla wnunitideserionn i appenles, Peofilled sygngss, small volume

ﬁ@ﬂ 81 fn%ﬁltf-@&ée légﬁtaﬁf&é"\kftpgﬁ' adc?édﬁﬂ@s‘&ﬂa‘ﬁ9§ Tl?f.ng)m}]msmons may

S| ons, may cont al n, dition to the act
mpmheﬁorms @&ﬂuep%mms, spllﬁmm,sor er@tlsamsun pily o1 ageppgyehicles, for

@%&ﬁi}é %g?éoﬁsggl gg&fl{ ?lo}?'%ﬂﬁfeihg BEES: FIARPRE 888iySor nonaqueous

carriers, diluents, solvents or vehlc?es include propylene glycol, polyethylene glycol,
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30 agents, and the like. The conpounds of the present
i nvention maybe fornul ated for parentera

w@odimsneepo ati on (e.g., by injection, for exanpPE€r/BPi005013487
i njection or continuous infusion) and maybe presented
inunit dose formin anpoul esgopre-filled syringes,
small volume infusion or in nulti-dose containers

vesktabledils &kdeslive roﬂ%@hﬂdhje&’t@bleﬂi*@rﬁ@éﬁmﬂdg CH‘ﬂlSyl BBte}pand may
take s Ig&ﬂ orns_as %g nsi ons, saql utions di

cauiip £oramdatory agents syf ﬁﬁygms:e‘ﬁ?t%&m%@mge%me@ ing,

st@ilixth @RE of BisPEHHIAG User?®) |M&Eﬁ&ﬂv@ﬁeth9 layee! 1ng1@1§ﬁphﬁ b@in powder

oily aqueous car ol yven
fopenPlieesd o aRpS [SHBI Lt %Pgiéwr %psﬁwéﬁm‘?f@h om Solution for
clstiitlon DA UREA R G Zﬁﬂaﬁg&g&@ QQ5/sfetikd %}roge@@ree water.

vegetable oils (e.g., oljve 0|I 9 J, ec ?

or ghhF corareEds o %Ehegpreseef Hmen%%la%? OfFHL léﬁﬁ@ or seriedi n
a(‘irﬁfrrﬂ{fa@fbﬁ Y tlﬂ%‘fﬂénﬁ%rblﬁ‘ﬁm&ﬁﬁ SR%Ms BY loti@ﬁ% tdrr&g a transdermal

si fying or suspendi ng, bilizin nd/ o
P%FF% p@i‘%tm?@%a@@éﬁf QMNP rf?ffa‘ma’{f’é’f? be fqrm flql wgh an aqueous or oily

bhRSiAALE DY diEBY e sﬁlfhb[pm&ln% Qflmor g&lhﬁg ﬁfeﬂt@ loﬁ%ﬁphiaff be
i solation of sterile soli 7 zation from

faymulatedwith@p agueirsor |0ﬂwbas9randérflﬁ Ffégfﬁ@éal @lse gontakning aeg @r more

efé%#%?nﬁ gg&t% s%aﬁgﬁgge sggrﬁ’ctspdﬁﬁneegﬁﬂﬁ Il%geﬁ‘tas W @ﬂdln% an—%éﬂts, thickening
agants, opprlering ageais osmulations suitablefer gmnabﬁc}mn%@twn in the mouth

l%gtﬂ%: e fé%@es &Hﬁﬁﬁﬁlﬁéncr d e%s\:.kslrr%aagfav ogl%g%(era ﬁ%ﬁ%ﬂ? El%@[)se and acacia or
tfagaantba pastilles comprisingheageveingtsdiept lrtmlsl@ewbaw suigh as gelatine and

BB B B LGSR BE SRR dencin
dﬁuﬂwhmddmﬂtkr|n general al so contai ning one or nore

Zg‘ej e c mB e gl%%&{f 1111\}%1#11 g %%%%Qtfgrmlﬂat%? % a{cﬂlgimstratlon as

agen
snp;b@rtongs a°gbm meltﬂﬁg Mml akchens naxnutadzﬂ fatty amd gkyperuxiads or cocoa

adm ni-st.r at nmout h |ncl de | gzen
B P e g By b Hont e B Rens TS S0R By fr xamte,
byutirmge 'Htedndoax?hcanﬁgenebmsaga{mm&hhthep @smeldlmm convenient sized
t he, acti ve redient in an inert base such

IE@HSQPQWf 5”§WbaTgt%ﬁ§5g&lne or sucrose and acaci a;
a n d Theubhipaahésoftheprédsaitrigvdnition andyi beeformglh&dlfemvaguml a

ta le liquid carrier. The copp8#$ of the reset

B‘ﬁ 9P ey 3 &> P ROP S PR 'S 11QEMS OF FhFeyicontaining in
ﬁdﬁm&bttﬁd‘ active inrédivnt¥BLR tdiietsax areduonds tite 4rt ¥4 bt zepp@é riate.
fatty acid %9é des or cogﬁf buttgr i S fI&S dp
and HEOTROBOEs o Brsre iRlerioa s rB Bl Boaeh,
ddedinR¥atipn. Theddljors lor %ﬁdp@ﬂswﬂ'shﬁe applied Qhﬂé@lﬁ@l@&ﬁe Qh&l cavity by
m xture js thep poured 0 ,conveni.ent sized
%ﬂnwm ilae%o or eﬁ%{aﬁfoW@aPrimm?n PR B HPBYN 35 Girmafasions

tvidé& ek blﬁ ef&){mﬂﬁdf)&rﬂiﬂﬁ Alrfthe lQter vagion @Hropper or pipette,
n1n|s i 0 essari es, npons, creang

tg-assrfl@'s %CEEFN%‘PW thegageat aé&ﬂflgr%na M @RPropaidte P@ée%ntrwé volume
&¥ahé ¥utiHD6LRIsFEHsioh G tiddabé 6 Sspasy, BHiEmaP BWACHi&vell T8 example by
art tqo be appropriate. 25 The conpounds of the present
WWM@@WWFH&&?@W%?P&%B“mBr nasal adm ni stration.

The ' '
R R R R

@dmiwisaraapwﬁéﬁwuﬁﬂmth@ respiraipFiiyact Fp inchding intiagass!
:ﬂﬁﬂln%aﬁbﬂwl‘ﬂ@goﬂl eﬁel‘aﬂ%ﬂﬁk}e o HOHGak @ Mizd for ERBnple of the

[atter case O ropper or pipette,
order of five (5) mlcrons or less. Such a particle size may be obtained by means known in

the art, for example by micronization. The active ingredient is provided in a pressurized

pack with a suitable propellant such as a chlorofluorocarbon (CEC), for example,
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vl

this may be achi eved by the patient adm nistering an

appropriate, predeterm ned volune 30 of the solution
woroosegensi on. I n the case of a spray, this negI/BR2005/013487

achi eved for exanple by neans of a netering atom zing

spray punp. The conpounds of.fde present invention may

be formul ated for aerosol adm nistration,

diPRbid B GbhktHade tHiehlofsTRIor8fethyint, rcﬁ@ﬁc}@drdtdtfaﬁhbfheﬂgme, or
intranasal admnistrati gg? fiThe conpound .w

caglegredigridg on ather suikdbla gaspAhe pEpsol ey ecoflés?m%‘%g'ﬁﬂﬁoem&mn a

sutrf&@taﬁgs&hqg fecRhinf ITHR do%d oﬂlrﬁg @fﬂﬁ' Hékohﬁﬁﬁed UL thetered valve.
Aﬁart|c e _silze may pne obt ai

known.,in the
grpatiyedy thegtiys 1821 iCRISIPBh ezgto rgb?ﬁm dry powder, for

exaBE t F@\mier' RixRreld &psbduhdn @rsﬁﬁﬂﬂé péﬁder lﬁ@@éﬁcw ak Ihctose, starch,
sui't ab

e propellant such as roflu
starchdprivatisies eichimp Pedrowzopier s FOb PP B TIdine (PVP).

ThZ Bowhahl A il kel anhhﬁ{eenas&lrchﬁw mfﬂmepeahpam@n may be
di chl orotetrafl uoroet hane, or_ ‘carbon_di oxide

Pmsm@ﬁd innitéose foram forpremplerin seipsulea Pr cudass ehe- gygqiqtgg or
bg&&t g(?dcﬂs ﬂg eW1El?ﬂ{e%§N(§1§f‘ ﬁﬁg%ﬁ ahﬁl%lgtlafeﬂ by-l;ﬁ@ang Q% 8n ffhaler.

contr ol met er ed val ve.
Al t Whmdemeuy fqmwlmrlwen bagrepgrediivish ﬁﬁy%éoaémsw@@&ed for

sﬁ#alf}%é S ggn?lfoll@d gélé’as@%ﬂﬁﬁstmftf&ﬁ of tl?exzﬁﬁpé g?ecﬁ)éﬁ@’d €6r &aXaple, the

INn a Sul such
cobmpbosds ofsthapxcmnt inventiom caiebé ﬁwamuwgi @amsé@mal or subcutaneous

d(WNXR{IcﬁeQ%LWA de‘ﬁ% #f&&ﬁf ?f%?ad@%t){é’éoﬂ? Jwﬂxﬁ E%ltdﬂé@l%lease of

er carri orm a
t]naemhpmmld it yeceSdary goivdlen mwpbmmplmcnwyhméreapne@ternglwn 18

CE%\CHHT Bgag)%ggg %rtggufs ern?a)f ?Wﬁﬂg%érﬁtegﬁ %’ﬁ&fueg{lﬁ gtt?ched to an skin-
a\dheswe sbhé syyEpaae rThmy»btpomidmﬁ irgtxestarinisorve anmbmedawth a
APl T TR SR Ra 8, AL e
dktivdr;f Oystennl arelirsased ﬂﬂnunned)us@t mmﬂmfsubdfﬂmblay&rd)y surgery or

i ngr edi.ent . . For t 0 ounds o r t
PR T DAF SRR FOP RO SRR PR e AP i B sBRBE
Bebtingeq wihcgﬁie wgblde) Or\adr\;zdegeadabqu olﬁi;ﬂse g4 pbhylaemg/aad
syst.ens .are adya s _when s i ne S
The BBrmat L] ol e e AP B, Al oG85 Rl v
forthiithe prépRedtves sdbi@h&&’(hnltts udib doses coﬁlialnu(g)immupndae ijnantities of
t’ﬁjsansdermal del i ste ar e {) % nt | atta{: qh kage

SehvesepIPongln AT SR SER be T FRRERISERA L the packeg
éd?xttﬁﬁfh%tdlé%?éﬁe dhaRitREoLEPirateh, Wuthaspacheadtablitd, oapsules, and
enh ncer, Azlone §1 dodec:él aza%cl ohﬁpt an- 2l tet)lt het,

mRldest fatiels e speilevdilic, dhs et dosafs olmeant apptle tavlet, cache

SUBSHRNSAEI Sk i chi b@tHe"h@Fﬁdﬁ}Qﬁé A@ahbédfaky bythesy mqfaykagéd form.
.injection., The subdernma

conpOthea spitable plp%p)&c%cgkﬂaglelgggl}éwgﬂ?gn lﬁé&énes are gescrlbed in

ﬁéﬁﬁrﬁ;@% Th@@@i%fm:e aﬁlrd ﬁa&ia@@?ghﬁ‘iﬁWB’Q9%} |e&ﬁf&f by E-W. Martln, Mack
actic aci he phar maceuti cal ar atl ons

re
Eu‘eliSélrrM@mPW)’u h9th ed@wagﬁasﬁm,&@nnqywag@c epresenatifeRharmaceutical
RI-ERAL R anﬂaﬁm%@t | e hsieth d)fr’tBQ HBdrt itlR8E8n SR e8érileldn the

appropriate qua of the active conponent. The
Grmplgpbelgw. f orm can be a packaged preparation, the
package containing discrete quantities of

preparation, such as packet egxisppbietss, capsul es, and

25 powders in vials or oules. Al'so, the unlt dos
f or mIbadollsaing preparatiens etr%xanp les gEqrgiyen togpable shasg ghifled in the art

%ﬁi%lré clesH 15 de?sg:ﬂncpﬁldtta%ré’cﬁﬁE SR hrdeRit ﬁH@T?cﬁfn th@@b{oﬂﬂ not be

ese I'n a O her suitable pharmacéuti cal
cansiderd asalndltmgéhﬁr scbpe pfthginvsngonrhat geesely ppleing Alustrative and

representative thereof. The following abbreviations may be used in the Examples.
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Rem ngton: The Science and Practice of Pharmacy 1995,
edited by E W Martin, Mack Publishing Conpany, 19th

W@ diobioad790 East on, Pennsyl vani a. Represent at i vePCT/EP2005/013487

pharmmaceutical 30 fornulations contai ning a conpound
of the present invention are-Tescribed in the

Exanpl es bel ow. EXAMPLES The foll owi ng preparations
and exanpl es are gi ven ABBREMINTBONSose skilled in the
art nore clearly understand, an r i ca the

pr esla{-? i nventi on. They‘ﬂgﬂﬁﬂnae%n%qeg%%&?%ng?ﬁjg% &red as
li MmbMRy the scope of tKN&N-dimethylfemantide nerely as

bei n]g illustrative and ,re ?r}gslgnt at i v, teher eof . The
fol | Mlh% abbr evi at i ons '955 VIEEPE R e Exanpl es. WO
2006E@5790 PCT/ EP2005/ &hjd48etate- 71 ABBREVI ATI ONS DCM
di chl orgnet hane/ net hyl e chloride DWF

N, N-E“icﬁlgt hyl f or mam de %E}H}ﬁh di met hyl am nopyri di ne 5
Et OAg @yl acetate Et ¢rt-kithasiol tBuCH tert-butanol
gc gas chromat ography HWP hexarretg | phosphor am de 10
hpl c&hi gh performance | 8FEPEPTRHPERR %gr aphy nmCPBA

m chiypRer benzoi ¢ aci dhikeNilagsiaphétaidiée NWP

N- et hyl pyrrolidinone  TEA triethyl am 15 TFA

tri fhﬂ%r oacetic acid ThEEtAPéff;’%fﬁ élﬂarcgﬁm%mr?w um
di i sqpempy! ami ne TLC t hj-snlbRyerbeabsioaatogr aphy 20
Preparation 1 L

6- BeMMsul f onyl - 3, 4- dRSRIRMHBIOH napht hal en- 1- one  The
synt pc procedure deSN-hﬁ&Srlbﬁrbl‘iﬂiﬁoxE’é eparati on was
carried out according to, the process shown in Schene
C. 0TE8HO Step 1 Step 2tmgthfaming\ HNNH2 CO 2 H

CH3Sqld, F COZMe , KON GGehdkiokceRé@ad F

THE tetrahydrofuran
LDA lithium diisopropylamine
TLC thin layer chromatography

Preparation 1
6-Benzenesulfonyl-3,4-dihydro-2H-naphthalen-1-one

The synthetic procedure described in this Preparation was carried out according to

the process shown in Scheme C.

o)
CHO Step 2 Step 3
@/ Step 1 P _eRe
H,NNH, cop  CHSOH,
L 2 coMe, KON COMe 20 PO,
F

F
o 0 o)
Co &5 Q00 =k Q00
™
- @_SH 5 OXONE 5’8\‘0
SCHEME C
Step 1

4-(3-Fluoro-phenyl)-4-oxo-butyric acid methyl ester
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OO0 Step 4/ _ OXONETM\N I I / F\ [/ SHO, 25

SCHEME C Step 1 4-(3-Fl uoro-phenyl)-4-oxo-butyric acid
woredoapbe7est er WO 2006/ 066790 PCT/ EP2005/ 013487PCFER2005/013487

CHO Step 1 _ 1 \ CO2Me, KCN CO2Me F F A solution of

3-fl uorobenzal dehyde (35.38 ¢2-285.07 mol) in 35 nL

di met hyl formam de (DVMF) was added to a heated (48 C

solution of nethyl acrylate (26.28 nL, 25003 g, 290.7

nol ) and powegr e8HRCN unger, Argon. The s edction

m xture S5 tirre r 2

poured into nmL of ter. This aquegys phase S

extracted tw de w th-500colmMefkE 20 and once wePe® 50

mL of Et OAc. The conbined organic |aydrs were washed

vv| th water ur a
sirotaine oL parb RISy ep bl e A PP
d1|ﬁ{ Fl%afn‘i)d DM aﬁ&l(ﬁd&@éﬁeﬁem C) s@41i83 % methyl acrylate
(Clr2soni 2 e, B0y mesmoieny powdesen s OoT inder Krgod. TR GG mixture
Wﬁ’s Jtﬁre’al af! @6 ec Mé&rs Qﬁ@ WehGoagdddntd 500 ML @Pwater/ ThidMjueous

F A sol ution of
phase m ¢>Gmctﬁd|§lﬁ’éi¢w’l§h b b Hik0rand once withedoAynL gEEQAC. The
érﬁ@m%& nEgan%gAyeflsgwerl Qva@m With WAEE 88d BRuARAIYYY, @h@then dried over
g, 53v. @4 and KOH 22 64
MBS@mehcrmive)nt was eYappraied u eley @ uCE‘iBtFSﬁir? alye ﬁ%g? 8 {2422 mmol,
f I e

T b e e L
(Mi+1H)es of water, 500 nL of Et20 was added, and the

XGHLes was acidified by addition of 6 MHO wth
stl r—{réilnt after which an additional 500 nL of Et20
was 4e@dddoroTphenyh danymc acder was renoved 20 and the
aqueous | ayer was extracted twice with 250 nL of 500

nmL of Et 20/ Et OAc (3 1). The |ned orgapi.c | ayers
\évere washed w , satur%?‘gg @: hen
ri ed
H,NNH
COo,Me 2NNH, COH
F F

A solution of 4-(3-fluoro-phenyl)-4-oxo-butyric acid methyl ester (28.27 g, 134.49
mmol), hydrazine monohydrate (26.1 mL, 26.93 g, 537.96 mmol) and KOH (22.64 g,
403.47 mmol) in ethylene glycol (150 mL) was heated to reflux under argon and refluxed
for 2 hours. The reaction mixture was cooled and diluted with 1.5 litres of water, 500 mL
of Bt,O was added, and the mixtures was acidified by addition of 6 M HCl with stirring,
after which an additional 500 mL of Et,O was added. The organic layer was removed
and the aqueous layer was extracted twice with 250 mL of 500 mL of Et;O/EtOAc (3:1).
The combined organic layers were washed with water, saturated brine, and then dried
over MgSO4. The solvent was evaporated under reduced pressure to yield a brownish oil,
which was eluted through silica gel using hexanes/EtOAc (9:1). Removal of solvent under
reduced pressure yielded 18.44 g (101.21 mmol, 75.26 %) of 4-(3-fluoro-phenyl)-butyric
acid as an oil. MS: 183 (M+H)™.

Step 3
6-Fluoro-3,4-dihydro-2H-naphthalen-1-one




over MgSO4. The sol vent was evaporated under reduced
pressure to yield a browish oil, which was el uted

wao booeei196i | i ca gel using hexanes/ Et OAc (9: 1) . PERERPMAF/013487

of solvent under reduced pressure yielded 18.44 g
(101.21 mmol, 75.26 %9 of 4-(3 £l uoro-phenyl)-butyric

25 acid as an oil. Ms: 183 (MtrH)+. Step 3

6- Fl uor o- 3, 4- di hydr o- 2H napht hal en- 1- one WO

2006/ 066790 PSR EP2Q05/ 013487 stg33 O \ 30 _9QLCHRH

Step 3 CH38/ F PaGs FA—sofutton of

met hanesul f o aci dNGHnTL) P05 was dJat

85 C for 15 hinutes, & whicR.Goint mdst of the P205
had dissol ved. FAn additional 15 ni of methanesul f oni ¢
aC' ﬁ sHRZioRY ﬁféﬂ%@&ﬂfo%% acdd(75thE) ﬁﬂd@z’@fs@va@@ﬁr@& hf $EUC for 15

C for 5 hours. The reaction m x

np@w;i,@tjwmh@om@nm Oéthe\ﬁape had disslyad: d¥ ?@dilftlwaé é5 s of
m%ﬂ%n%l%1%c%as aﬂa@d APSREBEIn® H%?rﬁb&uxje A8 5@ h€85 ° C for 2

sat ur at ed HCCBi ter, and saturated

hbwisndhe aeadtiom arixtre web Rmeredl\vgwo mh @f\géﬂex/@ﬁi exteasted twice with
SRR VRN BRI SR Py natcos,
wagerignd Remaed brme, agd|them drlcd]d@tr M@Q&c die polyentuyas removed under

RN N I ———

(#il).. Rmvalesso(wm—l)mder r@ﬂu;pd;pressure ylelded 6.06 g, 36.91 mmol, 53.97%) of

10 62@ oquéﬁﬂyﬁ%“zﬁé@%}ﬁgm qrg e%'s*a QFA%&‘?' B3 16208 +1$* 0

20

25

solu ion
6- fl_ma’:b 3, 4- d| hydr o- 2H napht hal en- 1-one (5. 51 g,

79 i, 36.92
ﬁla?e - On§ 50 mL of

N- et hyl pyrrolidi n@ne (NI\/P) was heated to 80 C C

argon and sti rred aj C 4, 04 2 hou The reactli on
m xture was poursg (lo_mé_)_o.f_aua nd d
The ers weke deps :

with 300 nL ¢ %
t he aqueousFlayer was extr Pt wi ce Wit P 25 L of

Et OAc. The conbi nded organic | ayers were washed with

\_’I_\ﬁt ex solﬁﬁér%‘é%—ﬂﬂo%tﬁ @Qiéh)?d}g&]-ﬂnhﬁﬁﬂhaléﬁlle&l@(%l %\@5@6 mmol),

e | ven WwWas [ enove unae [essure (0]

5 Uyparmetiifl UO7IE AP B1- 4692 MO K5 35 B &/ ol in 50 mL of
Nﬁh&ﬁ gﬁ%ﬁiﬁﬁﬁ{oﬁE@Q‘Mﬁ)%és)hea@ﬁﬁ@ggpCand@pir\gSﬂﬂhnd WGET at 80 °C for

reduced ‘pressure_ provid 31. 65 nmol
dhowgsphb mﬂagtmrf lalﬁstunesm poyresiat gOOer?é At and ﬁlﬂmteer‘f@% 300 mL
0 ARAITRe V§kds WrOlebarabldl andiiBe 4dfddlit layer was extracted twice with 250

mL of EtOAc. The combinded organic layers were washed with water, saturated brine,

and then dried over MgSO,. The solvent was removed under reduced pressure to yield an
oil which was eluted through silica gel using hexanes/EtOAc (9:1). Removal of solvent
under reduced pressure provided 8.05 g (31.65 mmol, 94.31%) of 6-phenylsulfanyl-3,4-
dihydro-2H-naphthalen-1-one as a pale yellow oil. MS: 255 (M+H)™.

Step 5
6-Benzenesulfonyl-3,4-dihydro-2H-naphthalen-1-one

0
QL0 = Q00
OXONETM S
77\
OO0




25 Step 5 6-B

enzenesul f onyl - 3, 4- di hydr o- 2H napht hal en-1-one oc~ /
WOXOsHa66T 0 \ O WO 2006/ 066790 PCT/ EP2005/ 0134 8FCT/EF2D0%X013487

sol ution of

6- phenyl sul f anyl - 3, 4- di hydr o-Z#-napht hal en- 1- one (8. 05

g, 31.65 mol) in MeOH MeCN (50 nL of each) was

st i Arsethtimn qf@ephdnghplémafiﬁﬂedih@h@\lﬂ’lmapbﬂmims Biona(8.05 g, 31.65

di I ™
L
(p@asstun perokmmoneadfitep A7.8% gt 12660wamob)twasrdédolved 1n]50 mL of water
E.%Wag' add5 19 céhe Sl%le pmeva o at e 1ead ?orndxl'rnf%g}lljl%ggas\% 1{rﬁ3 gggl 5rh9urs,

resu t|n pUS 1S dlie"Was
5 and theat @ap(&attda»ﬂdemeﬂaded presard i Thesesiltifg &iRotd regidue was diluted

Wil A up e her R B G H mE RO e bined

ex@amywerevdbed with wad, anassd foem%,Qamdl dried ver MgBO\QhTB@solvent was

dt h ca hexane f 1o
Sy Larouah Sl caugel u th hexane, (o opgh sifebel with
haf(efrﬁrfdl@(d/véﬂbyﬁclﬁ&oﬁ)rﬁﬁ R eidovalof solvédt drder réﬁuc@d iskifte afforded

[i ch allized from EtO e
o o3s Ga! ey (232 or L ite soED Svnich Vs segrinle %ﬁg
E}n@gﬁeﬁm&g MiSt T873 M P, obenzenet hiol in step 4, was 6-
3 -chl.oro-benz nesulfo
-3 éna}lﬁivdvr&w HalpE e epioceéulr@ Wwiths3-chlgyobenggmethiol in step 4,
V«B@%F’(@téﬂéﬁfbe%zénrésulfonzl) -3,4-dihydro-2H- na% hthalen-1-one. MS: 287 (M+H)".
7- Benzenesul f onyl di hydro 2H napht hal en-1-one The
synthetic procedure descri bBEERREORZS Preparation was

15 carried out amm&bwutf@nyllsm,d&;@ﬁﬁéﬁ-j@@\tﬁmw@% ene
D. Q Step. | I ~ H S

V COh sgribgtigpyocedurg éFfCﬂlzr%gi,n this Ryepraion was ¢arged owgasgording to
tRe %:Ifocless§hén>\rn inscHe¥aby! chloride/ DMF \ OXONETM \ 2.

SCHEME D 20 Step 1:
4 (4- Fl uor o- plyenyl ) - 44 buty,flc acid V‘DCZQI@G/O%&QO

005/ 487 - .
* AlCI, @\
F
O SH

S COH Step 3
©/ \©\H/r ZnIHg, HC! ©/ \©\)/
o
\\ //
Step 4
Step 5
1. oxyalyl chlorldeIDMF OXONETM

2. AlCI,

SCHEME D

20 Step 1:
4-(4-Fluoro-phenyl)-4-oxo-butyric acid
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OCO2H Step 1 F 30 OAICI3 F/ OO Fluorobenzene
(50 m., 530 nmmmol) and alum numtrichloride (156 g,

wa2é/0e0P) were added to 500 nL of met hyl ene etii/@Piod®013487

and the reaction mxture was stirred. Succinic
anhydride (50 g, 500 mmol) wa® added to the stirrring
reaction mxture all at 5 once, and the reaction

m xture was stirred atOroomtgggﬁrature: for 2 hour So.H
The reactio as qu hed i.ous agd on of 10%
HCl, and thacti on mpxture W added t ‘ of

wat er. The- aqge&ous nrx/ure was racted tw cey ith

250 nmL of nethylene cP oride, and the conbi neg

\J

organic layers were dried (MgSO4), and evapor at ed
undiaordbesiiene dS(pmés 530 mnicd) gid/aiuﬁﬁhlgn (tﬁd}ﬁomhe)q 156591.6%4nol)

wsrfe&égé # g%rl]?/gp @}5' %ﬂg}g&_‘rﬁep Utdy% Eeac ii}gtu?es Wik stirred.
S Oarthydfidp (B0 560 hiracly wap hédud th -tb&ﬂt;trnlm’g BactibrFmGER all at
ogcte(egncﬁﬁhga%gﬂ g%&l;r_le %a%%gr%ﬂlﬁtgp?rg teélgpgra wre ch' Zghours The reaction
whad dﬁi@k])led Bynda@pbenaddiién 8f % SIKlllﬁldmhie lréacaﬁni Irpmmﬂewedadded to
Sfl um c% bonat e 13 8
5Bt water g1 e SaiHovs FF bk Hes OO0 SR e iylene
chi‘iHé‘ ralﬁd‘%ﬁﬁegcdiﬁﬁh@ ofga nikl&;eﬁs Were dziedd (JMfgSO4) hid Bva@)@[iit&ﬂunder
ilute l.on o eous
u&e PRESYBRIOGTS bégtﬁ @@ﬁ%@we@ -OXo-butyric

aaa@@cr@@doﬁmmmqbl(md{ﬁr gani c |ayers were drl ed
(MgS™), and evaporated under reduced pressure to

yi eBiR2Y g (38.5 mmol, 75.5% of 4-o0xo0-4-(4 20

Dhe@y(b)%dlh%@%enﬂb@l%ﬁ ghéﬁ%ﬂ-b@gﬁehéidas a crude solid.
V5: _ tep Phenyl sul fanyl phenyl)

- but yF

c Aacgid S \C@B2H Steep2 rsCO2H
Povvdere c (6 g) was—washed—wi th 3
a sol utisqes CIZ(6gin50rTL 6M

0

m xture was saken Vi gor for 5 mnutes, and
excess l'i qui Pwas decant eh” TheHni xt ure was then ad®@ed

h t thi
RN LR R o R s ———
Baof) amdglojvdered4otassiinotarbdhaté{1B,8 ©160 himol) emot adzled to 25 mL of

vl SuRRIe TNt 36, Bielrdd Do RS sk el 1ol Py bours

thbe sodlerard dithtédby additien efaﬂé)smL MGler. Thel aqueens hegitulogwas extracted
%ge%l '&rrlle(:)srw]/vrﬁ'}c 5nqL %’%E)(I@AE "and the combined organic layers were dried (MgSOy),
and evaporated under reduced pressure to yield 11 g (38.5 mmol, 75.5%) of 4-oxo-4-(4-
phenylsulfanyl-phenyl)-butyric acid as a crude solid. MS: 287 (M+H)".

Step 3:
4-(4-Phenvylsulfanyl-phenyl)-butyric acid

s COH Step3 COH
TS e OO
0

Powdered Zinc (66 g) was washed with 2% HCI, added to a solution of HgCl; (6 g)

in 50 mL of 6M HCI. This mixture was shaken vigorously for 5 minutes, and excess

liquid was decanted. The mixture was then added to a mechanically stirred suspension of
4-0x0-4-(4-phenylsulfanyl-phenyl)-butyric acid (6.5 g, 22.7 mmol) in 450 mL of 6M

HCI, and the reaction mixture was stirred at room temperature for 5 days. The mixture
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The aqueous m xture was extracted three tinmes with 100
nL of Et QAc, and the conbined organic |ayers were
waleicediearmaler reduced pressure to yield 5.0 g (BSI/EP2005/013487
mol , 81% of 4-(4- phenyl sul fanyl - phenyl)-butyric
acid as a crude solid. M5 2736{MtH)+. 5 Step 4:
7- Phenyl sul f anyl - 3, 4- di hydr o- 2H napht hal en-1-one 0 /
wds thel Hlecﬁh&ml t8 rdmovexeratsy HChhmt quiachidby &1ditdérCh250 mL water.

B AR )R bS5 e v

o@ﬂic}éyet‘s”ﬂr&é deled (dddd reduced Pressmie)ro gielll 0@ (l:lEF Hpmmbdl, O1%) of 4-(4-

PR Sl ST S ol M el R

r edgiepd: pressure The resulting residue was d| ssol ved
4Q 1,2- dj. ,adalumnum
tri RN -84 2B PLnesadded al | at once.
The reaction mxture was stlrredfor 1 hour, and 0

quencher] by additi©®.rof 2% HGtep &hi s aqueos MeXt ure
z Xt r 3 d twifce wi t h—T00 T of ErAC, dyyt he
clabined br gaqi ¢J 15 | ayet-oxvabd ehlerideMA vy g and

evaporated to yi el d 2.542g A mmol, 55.5% ~of 7

phenyI sul fanyl 4- di hydr o- 2H napht haI en- 1-one
gum%y( qyl;phgy@-br(ltm.lﬂ)aql (;B,pgpl&,él nyn@) was d1ssolved in 50

e?ﬁgdrlgggae{ grﬁyﬂ @kﬁy\il%fbr é_'l?_.?ﬂ&%%%'rﬁﬂxoﬂ) & dr&p S DMF
w'ﬁrmtkyu and tipna reAction mivfups/ waestizreddaph hwaq, and thegregagoryted to

7 rrrs)g{ruz S%ééﬁ‘q"&?jﬁg%ﬁ/{m{gg res %lré'mﬂle Hfs@ﬁv?&s 1§12% of 1,2-
dighloroethate,and mhnmnuamjlchlm@@ (0.85 g5 wiiol Y waspdded el a'mnce The

RSP RSP DLl M Y307 b A08 Paa i SraAcr,

aguemsuBixtus wds! extvwEdZWmsthth ) mitof EE@8c, and e goanlined organic
n r t b _

R Rl PO ey iialty By Beflo bitgs sHifor 7

Behyleulfanyhks, 4rchhxﬂredfhndphthabdtﬂeeme aspr gyswy eesidyiey Mt 255

@@tﬁzﬂ whi ch was eluted through silica gel with 1:1

[hexanes. Renoval of solvent under reduced
presgep & afforded 1.7 g (5.9 mmol, 59% of 7-

benszesulfopfél 1_%£ ﬂ g¥d&?1' ﬁ?gﬁﬁpﬁ hal en- 1-one as an
oi | ed using the
above procedure wi t h 4-1id uor obenzenet hi ol @nostep
was 7-
(4 fl uoro- 3 3, zStQh‘Enydr q nap

- one. ) A 0

PCT/ EP2005/ 87 Prreparati on 3

7-Phenylsulfanyl-3,4-dihydro-2H-naphthalen-1-one ( ) was dissolved in 50 mL of
MeOH and stirred at room temperature. OXONE™ (13.5 g, 22 mmol) was dissolved in

10 mL of water and added to the stirring reaction. The reaction mixture was stirred for 8
hours, and then evaporated under reduced pressure. The resulting aqueous residue was
diluted with 200 mL of water and extracted three times with 100 mL of EtOAc. The
combined extracts were dried over MgSOyj, and the solvent was removed under reduced
pressure to yield an oil which was eluted through silica gel with 1:1 EtOAc/hexanes.
Removal of solvent under reduced pressure afforded 1.7 g (5.9 mmol, 59%) of 7-
benzenesulfonyl-3,4-dihydro-2H-naphthalen-1-one as an oil. MS: 287 (M+H)",
Similarly prepared using the above procedure with 4-fluorobenzenethiol in step 2,
was 7-(4-fluoro-benzenesulfonyl)-3,4-dihydro-2H-naphthalen-1-one. MS: 287 (M+H)".



5- Phenyl sul fonyl -i ndan- | -one The synthetic procedure
described in this Preparation was carried out
wW@ewondi7ag to the process shown in Schenme E. BCBEPENZ013487
EOo0O ~ Step 1 Step2aF/ \ OXONETMS SH St
5- Phenyl sul fanyl -indan- | -on&7© O Step 1 as a F SH
10 5-Fluoro-I|-indanone from Al drich Signma Chem cal Co.
(Cat No. 18,566-3) was trdatpatatiwnth benzenethiol in
the presence of pot asg, W GahRAR QlaHSIL t he
procedure of step 4 d
5 p’lﬁhﬂgylmﬂnﬂtfcqngcteduwc&enerﬁbedne thib/Brepadatiofis)carrieStoay agording to
Phe sul f.o i pdan-1-one O O Step2 as~w OXONETM _
t}\e e%hfév %ﬁl %’ﬁenyl sul fanyl -i ndan-1 - one was
5 treated with OXONE' using t S€EHEME&dure of step 5 of
Preparation 1 to af ford 5-phenyl %ul fonyl -i ndan-1 - one.

VB 277 (M- Exanpl
C nzene3th 't ony tEIW onyl - BMhydﬁ@Pha ht
| |an1 20 T proqg&mga de

Fnthis Exa @ was carried out according to theo"\
process shown nséchenme F. WD 2006/ 066790

PCT/ EP2005/ 013487 -78 O CN Step 1 _/ I I \ \ Step 2
tepd: | / 1. TMS-CN, Zn12 \ S/ H21 Pd/C 2. PTSA O xO 0

O Cly_pdayishifdnyl-indant€Bnd asBH3. THF \ 0 0 0 0 SCHEI\/E F
Step 1 6-B enZzenesul fonyl - 3, 4-di hydr o- napht hal ene-

-carbonitrile 0O
(jﬁ @@ﬁ
: L
SH

10 5-Fluoro-1-indanone from Aldrich Sigma Chemical Co. (Cat No. 18,566-3) was

[

treated with benzenethiol in the presence of potassium carbonate using the procedure of

step 4 of Example 1 to afford 5-phenylsulfanyl-indan-1-one. MS: 241 (M+H)™.

Step 2:
5-Phenylsulfonyl-indan-1-one

0O

Ay = QLCD

OXONE™ S

15
5-Phenylsulfanyl-indan-1-one was treated with OXONE™ using the procedure of

step 5 of Preparation 1 to afford 5-phenylsulfonyl-indan-1-one. MS: 273 (M+H)™.

Example 1
C-(6-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yl)-methylamine

20 The synthetic procedure described in this Example was carried out according to the

process shown in Scheme F.



OCN Step 1/ SI1 / 1. TM5-CN, Zn12 \ ( S 2. PTSA 5
O 0 0 0O 6-Benzenesul fonyl -3, 4-di hydr o- 2H napht hal en-

wa 2006/066790 om Preparati on 1 above (4.0 g, 14 nPGI/EP2005/013487

10

15

20

trinmethylsilyl cyanide (10.0 g, 100 nmol) and Zinc
lodide (0.25 g) were conbine@and stirred under
nitrogen for 15 hours. The reaction m xture was then
di | uted by addi ti on of 200 nL of Et20, washe§

cald wat e and t he orQan jc Iaye as lo dri ( 8043
o evagoryt ed) under s 2duteds e t . The Step2 _
Q B ved ih TM_ESO‘\lrﬂnlzof \' 0 <5 g Of,, PdiC

paraw&luene sul foniz AASAd was added. /%@e reactlon
m xt@r® was refluxed for three hours ool ed, and the
the sol vent was renoved under reduced pressure. The
crude product eluted through silica under mediNtn
pressure i

‘N cem c) e

esul 4- di tha I-riIe
a- 5. .(wm3,%aep2

enzene (;onyl 1 2, 3,4-te? r ahydr o- naphtgﬁﬁpne-
-carbo 1trile CNCN / I I \' \ Step 2 H2, Pd/C S
00O0O0 20 SCHEMEF

6- Benzenesul f onyl - 3, 4- di hydr o- napht hal ene-1-carbonitri
le ftepal g, 17.2 mmol), 70 nL EtOH, and 50 nlL acetic

aci ¢_R&izendlFseA 3.2 dihyBeg-haptebsehe-1aBfbohitbilg of 10%
Pal 'adi um WO 2006/ 066790 PCT/ EP2005/ 013487 -79 on

carbon (Fl uka Chem c
m xture was shaken {8

Co.) was added. The reactl on
15 houggpynder 55

hydr oger he 3e p rog“
AaS fiITM&&Eﬂ Zrﬂhe f m

the reaedidn Ayt
added to 50050L water, and 2hBTSfueous mi xtur /\\vvas
extracted tW & with 200 nL of EtQAc. The co ﬁ)ed

glr glaéaﬁ%ﬂgﬁé(s%{@gﬁ? £ dﬂf}’d‘?g (%%f%‘l%@leﬁi@ hrRVARA 'P%[%gaﬁcﬂl 1 above

@0 14 errasl)) triomsphylsily? c@nide (10.0 g, 100 mmol) and Zinc Iodide (0.25 g) were

éé)glgﬁ 1?{%%(9 stﬂ%%m@¥ @Rlet)éen ?cﬁ‘rlk?:qwug '"J!‘}Fe Raction rﬁixjture %s then
dibx8bbhyahbsen 6620@ mll 0P E8O4waghed atithogodd watshitandlthe ongayic)ayer was
BN T Bl BT b L TR eyt
250anb ofltcﬂuédeeamb&5 diod gmﬂamiulenersulfome acitl was added. The reaction
ﬁf}t}rngeh %3? lﬁ(&a??f(%‘? Fe)l%og%srz 9:'081@ arr?d)&tiel:'I vgntsv%srr%r%%ved under
reduced pressure. The crude product was eluted through silica under medium pressure
with 5% EtOAc in hexanes to yield 1.8 g (6.1 mmol, 44%) of (racemic) 6-
benzenesulfonyl-3,4-dihydro-naphthalene-1-carbonitrile as an oil. MS: 296 (M+H)™"'

Step 2
6—Benzenesulfonvl-1,2,3,4-tetrahvdro-naDhthalene-l-carbonitrile
CN
QL0 e Q00
Hz, Pd/C s

// \\ AN
0]

6-Benzenesulfonyl-3,4-dihydro-naphthalene-1-carbonitrile (5.1 g, 17.2 mmol), 70
mL EtOH, and 50 mL acetic acid were placed in a Parr vessel, and 1.0 g of 10% Palladium
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30

bat h. Borane- THF conplex (40 nL) was added to the
cold, stirring solution, and the reaction m xture was
wagriosedounder nitrogen for 15 hours at room PCT/EP2005/013487
tenperature. The reaction mxture was carefully
quenched by addition of 20 nt78f 20% HO and 60 nL of
15 net?anol. The solvents were renoved under reduced
op caben (Hluky Ghemira Gagliwenpslded s The eeactiersmixture wap shaken for 15

e R e The gt N2 o prg S8 YA e the reaction
g wasfilfesecr Thafilirnig Sos pddediteeiflpol ated, antitbe equees mixture
fate INTol [ [ y .
e300 IRE OFRIOAS! T foriihod ShgkPthy A dried
(M28@.)rad cuppaseiied toyieldid.6 g §135 nunelafid) of (whpiehedubfongl-1452,3,4-
N ] as : I ORh} B 302
T e R B S B LB BT oo
napbteh# enone conpound in step 1, were: 2-
h

[ 6- (3-Chl oro- ben’ch@esijl fonyl) -
1, 2,3,4-tetrahydrp-naphthal en- 1-yl] - nethyl am ne,

30 A > 2
[ 6-(3- chPoPo- benzenesul fonyl)-1,2,3,4-tetr Qmpdr 0- napht

hal erBehzt ediidiyl-1;2, 3R tdirahyars-AS HEAIR0 6/ 0% ' :
CT/ EP2005/ 0 Elgh?e’ syni@phet e r gcegégglewas dissolved in

3487 -80
15%%9 tqtrﬁ%m@l@ Z%Fb apdshe mixtpeavasstirngd adild coelingin an ice
bhihe | irth i
it D s 0l iy R

r¢jciion npxtugy wes\gtirrgdminder nitrogen for 15 hours at room temperature. The
b 1 G RIS Py RS o
mgthanel.t Thedojvents were bomeied YideBnducal Bregsura aid theniqueous residue

' ' - ' eaction .
R ARG SO la e o AL DhEFREL i
108 mle)f KiRdernd ithe ergamic laphes vewe deed (MgSOQvwagevatoeated. The crude

16 i due di d .
PR wa P AR b SRR e o SRR SR B yieta 5.1
gof &pr-benzdnesnidenyl 1lekii¢ ¢t rghydssnaphthaleyi leylil nidiieylamine as a

o7 Ot g _ahl -
@%&f@l&)@l&ﬁ%@ﬁ\{}%?ﬂf?%é’{ﬁt gtr ?ahydr o- napht hal en- 1-yl]
- meShyilaty preparedyisingihsaphropriste yiaphthalenone compound in step 1,
were:

2-(7-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yl)-ethylamine,
MS: 302 (M+H)*%;

C-[6-(3-Chloro-benzenesulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-yl]-
methylamine, MS: 337 (M+H)"; and

C-[7-(4-Fluoro-benzenesulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-yl]-
methylamine, MS: 320 (M+H)™.

Example 2
[6-(3-Chloro-benzenesulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-ylmethyl] -

methyl-amine
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di ssolved in dry dinmethyl formam de (20 nL) and cool ed

in an ice bath. Sodium hydride (0.17 g, 60% wei ght in
wo@rd0s/0667p0 0X. 4.3 mmol ) was washed wi t h hexaneBCT/BPZN05/013487

the washed solid was added to the reaction m xture.

The reaction mxture was stif8@d for three hours 15 at

ice bath tenperature, after which 0.25 nL (4.0 mol)

of Theskyneidia @eocmderea,’césleﬂned ibthis Exaxgpleass camied ouegtcbuding to the

anot her thr and the reaction m xture was by
PIRGE SY O §%§ Ltir’TL of cold 0.5% aqueous HCl. The

aqueous m xture was extracted twice with 100 nL of H
Et 2Q., and the copithed organic |ayers were dried

(I\/gS) and evapprated under reduced ressure to
‘ oi | ~was—dissorved
) i n Et @@ocwAs adde e «@@
: ate and t he. NedutHj ng so
reqcyrsﬁ’abl i zed from Et ®HHeI Et 20 to yiel dd0’g3 g of
[ 6- (3-chl Ooro- benzenesul fonyl)-1, 2, 3, 4-

t et r ahydr o- napht hal en- 1-yl rrﬁC[ﬁEl\]IEmet hyI amne as a

N { oo Eh Rt e niepeation R L A bl R e Rar izl
niwmhnin)e (2q e} ainginoh analm-taymnneﬂiaarmmatee(d)mec 0.8 g, 3.7 mmol)
eSSt in o bl L o B RGO e B oo

ré’ogr% t@n (35 °C) U dWhidQed. OBiG/ D0y eRGTAER2P Ot A AARY reduced

prsst BN Smesdns vy dissplisdin 50 ok oCRiyA red ApidnThe fltratg was
elapoied) Ylhaéﬂ ré@uded p&*esﬁhre td yidld ﬂEﬁ@OG pste@bdyt [6l-(f$l—dﬂ61®—

(aceti acid et est
b BaY - et Sgb balen aletﬁéﬁlalqeh@hm was directly

d'is'?@l%d B dKh g1 féﬁﬁaﬁﬁdé Re6hIh)ahd&obRUNS aRide e, SHAERA hydride
roomteér er at &1 The sol vent was rem)vgd under
%a B0 pre eil-@gprog; B @mol) Mpg avashed wigh B and the washed

sbEg ws%s&deldlta ﬁsie feh @B EhROUrE! PHe 8 cBOn AR WasSstirted fOSthree hours
343 éhw +. Exanple 4 N ,
at geba tzewesaymfeo% r which G235l ¢ 0mnallefiademethpesvas added.

Sgi‘?ﬁﬂg s ccgﬂﬁ{ﬂl'eg 'f&%n@)ﬁm?ﬂ?re@ﬂéﬁﬂ@ SdrdGhPFQAEREW ifixture was by addition
esc this Exanple was carried out accordin

of B8O gy chc@b,%() §%oame¢tr$ Hchehhe aqueens mpipurgygpiextracigd q%me with 100
mL B0, hnd the cHﬁllb%:éd'%rgamc layers were dried (MgSO,) and evaporated under
reduced pressure to yield an oil. This oil was dissolved in 20 mL of THF and 20 mL of
HCl in Et;O was added. The solvents were evaporated, and the resulting solid was
reqcyrstallized from EtOH - Et;O to yield 0.3 g of [6-(3-chloro-benzenesulfonyl)-1,2,3,4-
tetrahydro-naphthalen-1-ylmethyl]-methyl-amine as a hydrochloride salt. MS: 351
(M+H)".

Example 3
N-(6-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-ylmethyl)-acetamidine

The synthetic procedure described in this Example was carried out according to the

process shown in Scheme H.

a0l - - Q,
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NNHO OO O SCHEME
C- (6-Benzenesul fonyl -1, 2, 3, 4-t et rahydr o- napht hal en- 1-y

wo eoamodryd amine (1.0 g, 3.5 15 mol), | H pyr arOI/EP05/013487
- car boxam di ne hydrochloride ( 0.5 g, 3.5 mmol) and
1.2 nL of diethyl isopropylarBhe (7.0 nnol) were
di ssolved in 10 nL of DMF. The reaction mxture was
heated to 100 C for three hS8GHEMIRH t hen cool ed and

m <P RE T 2 e e el e 117 Py 04 5

13Benmol) mhil Rety] onigate (acdtiayidicacidetiey] dster 0.10g£T. 3 MySA) were

oy S P LSS A B B0 B o
uftérangdrograpiytempsiatirea THe bolvdvit Ghds €drkdbdNikereilcéBprbgsure to

t iel.d 0.4, 1.16 [, ,33% .0 -

viskdeshae airohh s eaRliied R BO/HOBRE an etslate O 343

(M+H)duani di ne, Ms: 344 (MH)+. Exanple 5 25
(6-Benzenesul fonyl -1, 2, 3, 4-t et r ahydr o- napht hal en- 1-yl m

et hyl ) - (4, 5-di hydro-1H i m dezehpl24yl ) - ani ne The

synt het i ocedyre d ribed.in thi :

carri t VIV R ol S LR IR LA HE X e

J. e 2pHiRé 6060 UPEd ésehBEND/ tRib F4Braple Wad dakridddut abloYdiNg to the
ND c~ccS.H§ ~)\ 1i \\ NDOOHOO SCHEME J

PEQGes SBOWRAR 2SI Dhy | - 1, 2, 3, 4- t et r ahydr o- napht hal en- 1-y
|')-met hyl am ne (100 ng, 0.31 mmol) and H
2- et hyl sul f app¥#, 4, 5- di hydro-1 H i mi dazol e hydroi odi d N\n/NHz
(76 ny, 5 0.31mol ) were—added—to—2—mL CH2Cl2i and the NH

Xt Uk e was edM:0 gentle p&fTHux
ent vva@\Wap@r atgga The Lio

IS€ vated to 180 C Mfor 30 m nul¥s Hid Yhe

cool 8o The crude ni xture was basified by drbm se

addi tion of aqueous NaOH sol ution, and then purified

by preparative |iquid chromeY@dEMEY (CH2Ol 2/ MeOH

90: @k&@@n&n@{@%ﬁg@l,h}%%ateﬂ%hyﬁglﬂég?thaﬁ@l@-\frﬁl—m@ﬂ‘hyfa'&ﬁne (1.0g,3.5

sol vent affor Lo rrg é470/<) ]
B0Be il epyeaaol-fl crayboxenidine hydrochlaride f 8-5rg piFtthaiobrand- 2 mlL of

o

ﬁ;ﬁﬂ'ﬁdﬂr Aim gﬁz%f&fo%)%rghﬁaﬁ%d A 16! BFDEE. MR re3dfdn

ikt Bewas he@er;lp faolip’ Cifop tigeahouss prdhiiensonkdhng dilated byyddition of
thyl.). - - di - ) )

7% ﬂ}f g} gg&e{éﬁg%%]}gﬁggﬁht%e dvlv ns_efc_r?/cfts:cf_l %c% \é’lth 100 mL of EtOAc, and the

combined organic layers were dried over MgSO4. The solvent was removed under

reduced pressure, and the resulting oil was purified by medium pressure chromatography
(silica gel, MeOH/CHCIl3/NH4OH 10:89:1) to yield 0.4 g (1.16 mmol, 33%) of N-(6-
benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-ylmethyl)-guanidine, MS: 344
(M+H)™.

Example 5
(6-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-ylmethyl)-(4,5-dihydro-1H-

imidazol-2-yl)-amine

The synthetic procedure described in this Example was carried out according to the

process shown in Scheme J.
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15 The synthetic procedure described in this Exanple

was carried out according to the process shown in
w®edvees7B80 H N N OSO NHZ 0 ~0 CH \\ 11 30 HCPEI/BPI0bF/013487

\1 1/ vi. 1/ 3 H3C ~SCHH3 SCHEME K

C- (6-Benzenesul fonyl -1, 2, 3, 4-82tr ahydr o- napht hal en- 1-y

[ )-nmethylamne (0.125 g, 20 0.41 mmol) and

5, 5- Di et hyl - 2- met hyl sul f anyl - hexahydr o-pyrim dine H

hydr ochl ori de-Mére added to 2 mL CH2A 2, and the N\(N

reaction mxfure was heated to gentle reflux until all NJ

of 4 he gORye was evaporated. The reaqg#i onp m Kt H

.‘ 150 C fqgc. /ﬁnut es an '@@

e GgU i xture was basi\fied by dropwi Se a®ldi {7 on of
aquedu@ NaCOH solution, artd then purified By ©

preparative |iquid chromato CH2d 2/ MeOH 25
90:10) and recrystallized f%{g%?%él 2/ ether to afford

58 (6 BibAna&ilféryl-1,2,3,4-tetrahydro-naphthalen-1-yl)-methylamine (100 mg,
oGenzenseul boml L 215 4-4 shrahydro; napht el el o oL
0i3efinddly tefe-advied 6 2indl: CHYC]),, andithe reabion ddLuleiwashealdd to gentle

+ - -
ré‘rﬂ%\gﬁ%ql\tﬁ ZB,of th\é\ls)ol%grgc%{ra%%gzl?oc%atgg ZFEE %e%cc)t%r? }n?xdsc%r?e was heated to 150 °C

f@-J0EnBRAGARE Ihed Qt¥dd: 1TRe Snde hftktuaénway KisifRA bl ab@bisd addition of
i)-ethyl am(ge_ The fq\{nt het | c._procedure described in
agpgous plutign and thenspuidtisd byjuspyatiye {ud paromsptegs

(EON)/NMEOSSEIE oh-a sBoHGil{R é%tcoh{mﬁ. Rethowll ®Pthk s8Rkt afforded 57
Step Ts O ~ '

230 S1. Zn, IZli)- O 2. BrCH2CO2Me . Q' 0O
g P00 ) o dEBenzenesilionyl 1.3 8 Astetighydroseaphphaleny 1 lmpethylie(4S-
diydr Q121- i3RI ) -a 68 GHAS: $7HR1+3hep S5
Example 6
(7-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-ylmethyl)-(5,5-dimethyl-

1,4,5,6-tetrahydro-pyrimidin-2-yl)-amine

The synthetic procedure described in this Example was carried out according to the

process shown in Scheme K.

H
NH N N
Qp 2 . ke [
S H S HN
9] po el
\
H,C ” CH,

SCHEME K
C-(6-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yl)-methylamine (0.125 g,
0.41 mmol) and 5,5-Dimethyl-2-methylsulfanyl-hexahydro-pyrimidine hydrochloride

were added to 2 mL CH,Cl,, and the reaction mixture was heated to gentle reflux until all

of the solvent was evaporated. The reaction mixture was heated to 150 °C for 30 minutes
and then cooled. The crude mixture was basified by dropwise addition of aqueous
NaOH solution, and then purified by preparative liquid chromatography (CH,Cl,/MeOH
90:10) and recrystallized from CH,Cly/ether to afford 58 mg (31%) of (7-
Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-ylmethyl)-(5,5-dimethyl-1,4,5,6-
tetrahydro-pyrimidin-2-yl)-amine. MP: 140-145 °C. MS: 413 (M+H)".



1. NaN31 KI 1/6 \ I I / 2. LAHOO 3. HO OO 5
SCHEME L Step 1

w@ geoBoszemesul f onyl - 1- hydr oxy- 1, 2, 3, 4-t et r ahy dPCF/EB®0S/013487
alen-1-yl)-acetic acid nethyl ester O HO CO2Et Step
11 Zn, 12 2. BrCH2CO2Me /Sk83310 0 OO0 O A
sol uti on/ suspensi on of anhydrous benzene (25 ni),
powder ed Zi nc net al (O 505 @r_ﬁpﬁz mmol ), 12 (O 01 g)
and 6- bep
was sti
br offihp sythetiaprecédird 8éscribed ih. thB Fxample was carmdd) owt,ascordmg to the

t tion m xture was heated to refl ux
Pfocessfhéu’ﬁloulrggh alg 15 reaction mxture was allowed to

cool, diluted wi@h 300 m_ of water and exHoa eCo,EW ce
W th OAC orrbrn org ers £
was i te

and ) er 1r,§dgced pre ( 6p-TsOH
benzene g onyl - 1- hyde@Hyco,Me ”\\

1, 2,3, 4-tetrahydro- napht hal en- 1 - - acetl c acid

met hyl ester. Ms: 375 (MtH) +. WO 2006/ 066790
PCT/ EP2005/ 013487 -84- Step 2

(6- Benzenesul f ony@G,Bt, 4- di hydr o- 2H napht hal
)-acetic acid ngthyl ester CO2Et HO QO2E

$OJEty| | dene
I

St gp / / p- $0B \ 5 ol uti oterot
(6-kenzenegk ) - | - 4. dr o- n h

al en-T-y®) - ~acetic ac%d‘;rf@?hyl esté(\ (I.287g, 3.4 %9‘?‘4&30 o
mmol ) a@dOpar a-tol uenesul fonic aci®Q0.50 g) in 2 104

nmL of benzene was refluxed for 2 hours using a
Dean-Stark trap. The reaction m xture was cool ed and
poured into 500 nL of EtOAc, and this organic phase

was washed with 1" WatsexGH.sat ur at ed NaHCCB and drf edNH.

(MySA4).. Evapgaratlon under r&ehr&ed pr Ire gavg
dar k thur| fie s. i
(hex =% NPz to yiel 1

81.2% of alwhite crystallln fid. I\/IS 3@‘\O(I\/H-H)+
SCHEME L
Step 1

(6-Benzenesulfonyl-1-hydroxy-1,2,3,4-tetrahydro-naphthalen-1-yl)-acetic acid
methyl ester

0] CO,Et
Step 1
—————
O\ 1.2n, 1, O\
S

A 2. BrCH,CO,Me /, \\

A solution/suspension of anhydrous benzene (25 mL), powdered Zinc metal (0.505
g, 7.72 mmol), I; (0.01 g) and 6-benzenesulfonyl-3,4-dihydro-2H-naphthalen-1-one was
stirred for 10 minutes at room temperature. Ethyl bromopropionate (0.784 mL, 1.18 g,
7.07 mmol) was added and the reaction mixture was heated to reflux for 2.5 hours. The
reaction mixture was allowed to cool, diluted with 300 mL of water and extracted twice
with 250 mL of EtOAc. The combined organic layers were washed with water and
saturated brine, dried (MgSO4) and evaporated under reduced pressure to yield (6-
benzenesulfonyl-1-hydroxy-1,2,3,4-tetrahydro-naphthalen-1-yl)-acetic acid methyl ester.
MS: 375 (M+H)".
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agetfz agidamethykestey d
rﬁiﬁg)ménz&fet ST d@n&%@for é—ﬁoéx@ SRR D daf- @W@dfp uﬂm’-‘?e?c@oﬁ%ture

Step 3 (6-Benzenesul fonyl-1,2,3
4-t etrahydro- napht hal en-1-yl)-acetic acid nethyl ester

W@ @gme670CO2Et /| |\ Step3 / I I \ \ S/ HZRCTERW5/013487

150000

(6- Benzenesul fonyl - 3, 4- di hydf 84 2H napht hal en-
1-ylidene) -acetic acid nethyl ester (5.63 g, 15.8
nol ) was dissolved in 300 nL EtQAc in a 1 L Parr
vessel, and 1.0 g of palladiunfactivated carbon was
added. Thre reaction m xture was shaken for 8 hours
undstep 30 psi of hydrogen, after which the m xture was
fil {é E%eﬂdzgat hrﬁ!ﬁ%ﬂ-ﬂ%-é&ﬁg Tac?—éﬁ-ga!\g halgrg)-lm%egé)l-gcreﬁé ScifRRethyl ester
eva € (0 grve dimr orr,

whi ch was di ssolved in hexanes: EtOAc (3:2) and
t hrough silica gelot g 2898Etd 5. 22g (14.56 mml

of (6-Bepzenesy Py 1§te 4-t etFalyydr g1 Ral en-

1 -yI) i thyl egge,c @ 35¢

) A8 ani c

2- (6-benzeng$ul fonyl -1, 2, ‘g 4- tetrahydrgg?pht hal en- 1-y

1)- ethyl &t®r WO 2006/ 066790 PCT/ EP2005/ 013487 -85

CO2 Bl s of Fe{dRS7i6- b%hﬁ‘é?)eﬁllfon%l l—@?’dfox?—l/ 2,39 tetréhydebihaphbhled-1-y1)-

0 A sol uti on of benzenesu| f ony
](f -88 Babhd W@P‘ghan@arwtylusla%sg}fpg1c&51@do 50 g) in 250

was Co0O0 under rgon,

wastchiledrazd potinad intiey5@P inale ol B1OAg4andibiis organiy bltasgss aeaeed vith
w;atgr &gg %ﬁ I\YAI-SC@% a'nﬂgﬁled'%ﬂllr?@@ﬂ} tEvQP@xlatlég dﬁ‘deplfedQEéﬂ p-%ﬁure gave
ed, an e reactio

m xture was_stirred

zhtank oil Titae was putifiehbyélution en whisa g edranesEtQherichee Ybi}d 0991 g
@A Irhindl 8198 XA0yiike A0LENine BA10H. MRS SBIIMRITY _adueous

re’was extracted’'tw ce wt Et CAc.
Eva@mail on of the organl c layer yielded a crude oil

%E-%%er&ﬁgkgﬂy?q 29%’4 %CL h'vaﬁ%-n&;qtﬂﬂgﬁ' lﬁlé-hﬁcg‘éﬂd g&tﬁﬂ ester

: ﬁ@zEt

a solid that to was 'mal ved in 50 nL dry nethyl
chl ori de. The sol ut| pn vvas cooled to 0 C, and

pyri di pe 7 Ste Bd nmets esul '
chl ori @ 69 ded
reacti OR tlrréi;l?db(e 3 syt S 570 vhi ch

time the redction mixture was allowed bé“ rmto room
t enper at ure he reaction m xture was poured into 500
m. of6- Bﬁtuﬁ@hﬁ@;&%dﬂ&di‘d&&ﬁ%pbﬂmﬂert— heylidene) tacetiovacsd methyl ester

Bt fad gDt aGedmlolet, SRAGn | 1B Yol gt 0 8 of
@ﬂﬁduﬂiﬁﬂaaﬁva&!ﬁl dtssHwasTdiled OThentaction niiture @ds sirken for 8 hours
T 058 %31pgf%§fayorggn,t atte? whichthe ?rinlctutrehv%atls fiffSed through a CELITE™ plug.

The filtrate was evaporated under reduced pressure to give an oil, which was dissolved in
hexanes:EtOAc (3:2) and eluted through silica gel to afford 5.22g (14.56 mmol, 92.2%) of
(6-benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yl)-acetic acid methyl ester. MS:
359 (M+H)".

Step 4

Methanesulfonic acid 2-(6-benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yl)-

ethyl ester




di ssol ved in benzene and azeotroped to renove residua

pyridi ne. Sol vent was renoved, and the resulting oi
worwedses®l ved i n net hyl ene chloride and el ut eRCT/RPIOR 3487

silica gel wth 1:1 hexanes: Et OAc. Sol vent was agai n
renoved, to afford nethanesut8®nic acid 2 20
(6-benzenesul fonyl - 1,2, 3, 4-tetrahydro-naphthalen- 1
-yl) -ethyl estege s a white solid (4.44 g, 11. 2
mmol , 77.3% | .2566(M+H)t Step 5 2-
(.-Benzen-sul onyl-l 2, 3, -Q@trahydro ohth

s . oI ut| on - ne .
RO i C R
neDNEJ[n&P é)f E%%th&nesuéf‘g g%ﬁgi o%hah?t{rg org!gﬁh}aie%opyl) -acetic acid

mwl esten(siade, ](4(56]18510@1), in a&h&dmmnﬁtzp éﬁﬁrmL)a\ddae:@pledrtd Ot°Remder

reacti [ | d.t f 4
afggac%rfﬁﬁ-% FLaFEER Funtt nhdidt el s dhmpl B iEPea e
5 P / gggg 05531 g8l ﬁhlﬁddltﬂ\ﬂﬁl mwﬁgﬁ?HF%s added and the reaction
- extracte 0 ith.l ...
RIS Wi CREEE Ton o] MR g s ey el pr addition
o‘ﬁ’B@WmWﬁér, atd th&&esﬁﬂ@éhkwéturem egttaped ariecwithds0 mL of

B30 BRI tas Predaicquiet ek nekiistl Rt BEg5ed by elution

tlhfoh h sﬁl_@r& eemith 1{ Egamaks :EtOve. IRelblvefigwai dvapdratedits give adolid that
ry. ed t

0w divolird A aen mesueneshigides TRS sqliiOhuAstp LN Goand

ﬁyhﬁu}%y(fl'oriﬁﬁ 4:9C5 fnlfeol) z%{c} il‘n"etlﬁﬁedi]ﬁ'@ﬁﬂl cﬁIbriﬂeX!l 6D eal., P84 mmol) were
reaction mxture was allo wa r

BT AP op BN IO TES 55)° DA RHSIng OCHige e eaction
ARk WS all Gwedd® WiknDb réBhfempdigure2 THE Pe4Stio® ik tubdwidsoured
extracted twce with 250 of Et OAc, and the combi ned

igtogafireL. of W@?C’W@P@%&%ﬂé@% ang thpmerurgyasfatracied deyee times

15 WSS 'Efbﬁl’ aPRE éirﬁﬁ'm@d‘ G@’anfeﬂ%@ﬁe& Valh&SWith Fated, brine, and
%@veanm he oil was dissolved in MeOH, 2 mi, of 2M
d amMgs Qo) Thwlveaaweererrmad vRdergisfluged gresiis tg giverep ol that was

oV in F%H’z@n@&ﬁd z?z‘dotrd% tro%ﬁhh"vé RGiduSShyRHden dV&lvent was removed,
recrysta zed from Me Oto afford 0.17 g (0.483
andghe r@u%ng@ﬂl Vzas(cbsolved in methylene chloride and eluted through silica gel
hel -
ﬁ granl'ﬁ%yljhefs r DAL g%llv%lt%vats ggdlﬁ?%%h&gl@%d?dlr@é@hdneydﬁoﬁd acid 2
20 $ lmﬂzamdsylf@ryéﬂa?r,?edi—tetudwdgo—naphthalen- -yD)- ethyl ester as a white solid (4.44
e u f0- 2H napht hal en- 1 -one,
]R %%%ﬂﬁéh%%gﬂyl-l %) hﬁ%ﬁ one and
6 ( 28tep Gor o- benzenesulfonyl) 3, 4- di hydr o- 2H—

-ethylwﬂrm VB 316 (Mwﬁ+.

0SO,CH, NH,
Step b
@\ 1. NaNg, KI ©\s
2. LAH /M
/ \
oo 3. HCI 00
25 A solution of methanesulfonic acid 2-(6-benzenesulfonyl-1,2,3,4-tetrahydro-

naphthalen-1-yl)-ethyl ester (1.12 g, 2.84 mmol) in dry DMF (25 mL) was stirred under
argon at room temperature. Solid potassium iodide (0.25 g) and sodium azide (0.185 g,
2.84 mmol) were added, and the reaction mixture was allowed to stir for 48 hours. The

reaction mixture was poured into 500 mL of water, and the aqueous mixture was



20 2-(5-Benzenesul fonyl -i ndan-1-yl)-et hyl am ne, Ms:
302 (M+rH) +; and 2-
wQ 2s06A6d7P@or 0- benzenesul fonyl ) - 1, 2, 3, 4-t et r ahyPCDEPZPH013487
hal en-1-yl) - ethylam ne, Ms: 334 (M+H) +. Exanple 8
N - - 86 -
[2-(7-Benzenesul fonyl -1, 2, 3, 4-t etr ahydr o- napht hal en- 1-
exyﬂa);tedtfd)ll;ai timesNyith 150bmdli dfé'lt(h)ﬁkt Hbetembigied ergafifndayers were washed

il Pl e SRR EMBRRE T DREOral  drle? réfBIPLRNGE 10 give an ol

thivt whiBiriiedBhiZklutingGhiddizhGilita Igel@‘o‘iﬂa héxahesEtOAd (8:28 WEE: ©lvent
, CH3 6 N,.H3G O CH3 SCHE o

reidal, B s RARE P S o0V 3 o, LT SR 40 Qs Bl of

5 llﬂl)umhﬂyhl?ﬁmby' c{rl(fj&leln ﬁ'HKXrE]SKB mnmb)| Wasvnddeédtt@dvﬂa)n&symingeto the

di et or mam e reagcti

St g PR ET RS oThe Bea e pgitentas Aot B HETRARR o

te&’ﬁ atute QAB&utCSD)QhBﬂlte’sm dnd/\@as?@l&@icﬁﬁcﬁﬁﬁiﬂdltlon to 250 mL of water. The

/ EP2005/ 013487 en 1
SGHIEOREHIRLOMES SEEH VIR R B OMAL DL T ABh e gEanf freenic
1288 wke Whshield M waadbtihe CEQHJQ b, Ragdeiporayenidsatduced

washed with wat ,,rin sS4
10 P@\?%IHSF%S%%P%\A@ The eiliwas 199 e@% leeofgﬁf Gl in §0) was
addddd @nd)tHe s¥RSionHas seh aﬂnﬁbdl,‘fﬂ{ehy:balé& Th edstiiia &Bdiidue was

I
e g s S MQ?&?J@E IEENERGIL, BEEur o
bE@zeﬁks@ﬂfémﬁ 112.9,4(@trdy Maghﬁ% 1-91)-dthylamine hydrochlorlde salt.

-(7- Benzgnesul f onyl tetr ahydr 0- napht hal en-
ﬁf &bhyl] -N, N-di nethyl - acetanidi ne. MS: 386

15 (Mﬂﬁ}rﬁﬂ ?ﬁﬁ@ﬂr@d Qising 7-b z sulfon 1-3,4-dihydro- 2H na hthalen 1-one, 5-
Bea}lr enesul fonyg en ene t}; ahvdlrg napht h P | en-| -v

pbenséetﬂmny L-idaatingne and dwéZ h@rqﬁén@yﬁ%@pvlé 36 hdeg-eil

nQEﬁﬂ"l'éleg—eldoh@rets cﬁvg?ﬁ{rﬁé;ﬁl‘%éeca”' ed out accordl ng to
process s eme N. NH2 NCH3 I

CH3  NaBHQRScBenzensationgsl-2, @46eualwdrsaaﬂv@alqnilsylomﬂﬁéamme,

h@ﬁl?f? (g,i:_%gygesgg;crl bed Journal of Organic Chem stry,

20 2-(5-Benzenesulfonyl-indan-1-yl)-ethylamine, MS: 302 (M+H)™; and
2-[6-(2-Fluoro-benzenesulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-yl]-
ethylamine, MS: 334 (M+H)".

Example 8
N'-[2-(7-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-y1)-ethyl] -N,N-

25 dimethyl-acetamidine

The synthetic procedure described in this Example was carried out according to the

process shown in Scheme M.

HCu.p ~CHs
NH
\\ // 2 O\\ //O
. s
.8 o (O
>N,
H,C—O CH,
SCHEME M
30 2-(6-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yl)-ethylamine (0.1 g, 0.32

mmol) was added to 5 mL of dimethylformamide dimethyl acetal, and the reaction

mixture was heated to 95 °C for two hours. The reaction mixture was cooled and
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(1996), a solution of 0.680 g (2.16 mmol) of
2- (6-benzenesul fonyl -1, 2, 3, 4-tet rahydr o- napht hal en-

wa2006peedhyl am ne and aqueous fornmal dehyde (0.BGPEPR1005013487

37% solution, 5.40 mol) in 35 nm of

1, 2-di chl oroet hane was stirre@7at roomtenperature for

10 mnutes. NaBH(QAc)3 (2.75 g, 12.96 mmol) was
quensbed bpedditior of Efomi@f watext Theaquesus mixtueewhoextcd twice with
lgt%hisof @E AQ %?gttgé@&hﬁﬁféa %ﬁgaﬁﬁct 14y ﬁgre%léﬁgﬁ &{}%ﬁ'ﬁ%rme, dried

uenc reacti on,
Mﬁﬁ@du@dﬁmpgmedmee xeduged pressung tegive amoQ,Smhertrudé oil was

dggcﬁ}%d 1n-5l;ﬂ]&lﬁ)é1§19§%g&g§e 8{%@&5@4 ?,%%\% egtxl\%‘\@lﬁpgge}faﬁgs%tOAc,

a&eﬂ Wléﬁh SleDé was ectoced Lpldesmdne&ﬂ mrasseresio yodld Otlhat0.26aamol, 81%)

of N PR APy o R GG S GBI NN ety
agebami rMSrﬁd;pKM&H)an 1-yl)-ethyl]- :Jll met hy: among40
whi ch was recrystallized asg gxglate salt, O. g

(0.90 mml 41 6% I\/B 344 Exanpl e 10
3-(- geasuilfooplyl,2 B,22teBallydrotirag h gbhhd

rocedure descrjb

th Qﬂﬁx%ﬁ‘%%wgge@a? IS BB Pl st o uit@ccordmg to the
ppmaesseshewshmﬁxhame]schene 0. WD 2006/ 066790
PCT/ EP2005/ 013487 -88 OSQZCH3 CN Step 1 / O R-OO
KCN,KI \ I I/ NHZ Step2 _\ 1 1 ~BH3THF ~S\ OO
SCHEME 0 Step A 6- Benzenesul fonyl -1 2
3, 4-tetrahydr d- naphehal en-1-yl)-propionitrile OS2

d /' KCN, KIS 5 OO A solytion of

o~ er onyl - 1, NaBH@®OAe r ahydr h
yl) t/eéhyl ester (1.21HgHOB. 07 nmol), potagki um
yanl%le (0.799 g, 12.27 mmol) and pot assi Gm @ odi de
(0.25 g) in 50 nL of DWF vva%(ﬁfﬁ\t,lﬁ to 95 C under

argon with stirring for 24 hours. e reaction m xture
was Wsog thd pmcddmldewlbedﬂmrﬁﬁi(bffﬂrgmﬁc Chieanisveg, 61 (11T}3849-3862

d t\h t
(R85 DMloh, MR O Rl NS s s o 48tohydro-
rmphﬂnahheldylb-rethﬁammﬁ dnd raqmﬂbu(s K@S@ﬂdehydﬂmw @liof B7%fsolut10n, 5.40

sur.e gave an oi |l
I}lrrlll%l)siogg erlé%fﬁbg %Echioerggt%ane as stirred at Foom temperature For 10 minutes.

NaBH(OAC)3 (2.75 g, 12.96 mmol) was added, and the reaction mixture was stirred for 2

hours at room temperature. Saturated aqueous NaHCOj; was slowly added to quench the
reaction, and the aqueous mixture was extracted twice with 250 mL of EtOAc. The
combined organic layers were washed with water, brine, and dried (MgSO,).

Evaporation of the solvent under reduced pressured gave an oil that was eluted through a
silica gel column with hexanes/EtOAc (6:4:) to afford 2-(6-benzenesulfonyl-1,2,3,4-
tetrahydro-naphthalen-1-yl)-ethyl]-dimethyl-amine, which was recrystallized as an
oxalate salt, 0.340 g (0.90 mmol, 41.6%). MS: 344 (M+H)".

Example 10

3-( 6—Benzenesu1fonyl—1,2,3,4-tetrahydro-naphthalen-l—yl )-propylamine

The synthetic procedure described in this Example was carried out according to the

process shown in Scheme O.
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Step 2 . @\
BH,THF S

elution on silica gel (hexanes: EtOQAc 1:1). Renoval of
the sol vent under reduced pressure yielded 0.950 g

W@ 2008/p66To®1 , 95. 1% of PCT/EP2005/013487

3- (6-benzenesul fonyl -1, 2, 3, 4-tetrahydro 15
napht hal en-1-yl)-propionitridgg-as a white crystalline
solid. Ms: 326 (M+rH)+. Step 2 3 -
(6-Benzenesul fonyl -1, 2, 3, 4-t et rahydr o- napht hal en- 1-yl)
- propyl am ne NHZ D$OCHStep 2 / BH3THF 0 O WO
2006/ Q66790 PCT/ EP2005/ 013487 stéd1 A sol utioq of
3 zeng I-1234—1*erra'hy’donal
' @@ .740 g, 2KH ol &
dry , Jandthe feaction nixture was stlrre der
argon atO rdom tenperature. BH3' THF (6 nlL) was a ded
dropw se, and the reaction mxture was allowed to
stir for 15 hours. The reaction m xture was quenched
by 5 careful addition of 10% aqueous HCl, fg :
stirring for 10 m nutes. The reaction n1xture was

pl aced under reduced pressure pLe~[eno The
resul ti ng aqueotP2sol utj on ut : 10 niL of
Et OH, made baspp Ay addition o ] ol uti on,
and warnmed to 75°C for 15 mnutes e sol ution was

cool ed and extracted three tines vvith 150 nlL of

Et OAc. The conbi ned or gani cSCHFEMBEOwWer e washed with 10

wat er, saturated brine, and dried (MySO4). Evaporation

of 88Blsol vent under reduced pressure gave an oil

t hat_(gasenpiebllFca-Y, 324 ti0Rd A in SillthAén-gai)-pidpidhitHiE] 3

5: 95f(. Renoval of the solvent yielded 0.190 g (0.577

mol , 25.4% of 656 benzenesul f onyl - CN
1234tetrah dr halen 1-yl)- propylarrine as an

oi whi ch ecryst aI i zedSteRr bm Et OREENQAC

d%al fte § 140 g, ?'m&_r’*m. 7%
5 (MrH) + mlle 11 3-

enzener§\ul fonyl -1, 2, 3, 4-t et r ahydr o- napht hal engi'y! )
- pr oppoﬁ’am di ne The synthetic procedure described in
thi % Gxamy &M@:ﬁaﬁe@mﬁ%ﬁg aQHb- I\fé%&&ie&gfdxﬁl-tl hes, 44@&&&8&&»

s hovvn I'n Schenme P.
mplsbelent -|)-ethyl ester (1.21 g, 3.07 mmol) potassium cyamde (0.799 g, 12.27

mmol) and potassium iodide (0.25 g) in 50 mL of DMF was heated to 95 °C under argon

with stirring for 24 hours. The reaction mixture was cooled and poured into 500 mL of
water. The aqueous mix was extracted three times with EtOAc, and the combined
organic phases were washed with water, saturated brine, and dried (MgSOa).

Evaporation of the solvent under reduced pressure gave an oil that was purified by
elution on silica gel (hexanes:EtOAc 1:1). Removai of the solvent under reduced pressure
yielded 0.950 g (2.97 mmol, 95.1% of 3-(6-benzenesulfonyl-1,2,3,4-tetrahydro-
naphthalen-1-yl)-propionitrile as a white crystalline solid. MS: 326 (M+H)™.

Step 2
3-(6-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yl)-propylamine

NH,
CN

7\
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3- (6-Benzenesul fonyl -1, 2, 3, 4-t et rahydr o- napht hal en- 1-y
| )-propionitrile (0.45 g, 1.4 mmol) was dissolved in

w@20e06a10®@ of 15 nl Et OH and 10 nlL CHC13, and PGEEP2005/013487

solution was sparged with nitrogen for two m nutes,

and then with HO gas for 15-8YRutes, after 25 which
the reaction m xture was allowed to sit under HO gas
f or A48lution o 3- (Emenzmmlfml 1;213;4-1113tmh\m13) eaphloried-deylt-0

N T T T S LT R .

stﬂr@edlﬂmdéH@ﬂan at Focin Sephpi rh@lﬂ]e VBH ; @H e mIdrvepaidded ﬂﬂopaﬁ)se, and the

reagd orggﬁu%flf Cvgas\%é@%e Fq %%grfgﬁl.{\gls tllré.niéur ated Iu&ure was quenched by
carefud edditiad 61109 dgiicowaEiCInfollanwdd Bi sti@ingeor i ménutess UTHereaction

of 30 t d MeOH
o WE B ?f&ﬁﬁﬂﬁr%re iR rF‘Ei‘HV@PEHﬁ%F retilting aqgaePs
séltigors why @ilitedvvsth 10 FBY 6£IELOId Shad €Uty 4ddaEmUEf®.3 M NaOH
Igel)gﬂ?gfl%vz x-gpggl ?54 CY\Q)rzl%On?{n%?e(ng[%e I:o {151? %7919 c5(40él' :rnSd?extracted
tli’reé fnteeRzNG6 WALl OIBLOAL. Zhd ,cénﬂ)eﬁddah a'iﬁ@ta éf@ Wereaév@dhecl wyth

Wf, _r,lsa‘Elgrgtlegg S@&@ég&( D 5 1EV2aporat10n o(f e so-l'-\}ent ugcqpr reduced
pRoséurk weadﬁyar SRRy dution &t Ndd ell(rMéOHd(@IéI@lﬁ 95.

The S etl rocedure descri

hent welded §- 198 sife?” srrﬁ@e%%‘l%obas%%ﬁwes%ﬂ@fonﬂ-

l?é3~m%rd\|né{%§len%ro@lamh@h§j§rﬁ 22 ﬁvﬁlglk]fvgi—?gfyktﬁllfzed from
BOHsE QM easnasuplptasplt (Q.140 g, 033 demmehyid780 avgselt rigldan - MSy330

( go et hyI ester (0.250 g, 0.634 mol ), i m dazole

}(\4)0 173 .54 mmol ), potassium carbonate (0.175 g,

1.27 mml) and pot assium i oo@z%gnﬂ@u% g) were added to

50 nL of acetonltrlle and Feacti on nmi xture was
A 650 btetratvid thalenyd til hpropionamidine

m Xt {

oxt r'Inget%gnF}@t?W j@t%g EG%HB%{&?!IA@B%%@ S'Ean?{]deef‘@c a%Eordlng to the
I?Gmmmh@wlloﬁghﬁmttl’i ayers were washed vvlth wat er ,
saturated brine, and dried 15 (MySO4). The sol vet wa
renoved under red pressure to yield an oi | '
was purlfledvaS|I|ca gel colum, eluting NH

Sol vent was renovg | nde
pr re 0. 180 ( 0 291
1_

“(8s
benzengs\gﬂfonyl 1,2,3,4- t@tll\'zmydro napht htal @n 1-yl)-et
hyl]-1Him dazole as an oil. The ‘oil was
recrystallized from Et()—l/HClSGHEME/B 0.130 g of the

ggr rg%e/o%@ g%eﬂ%éﬁ?}xgm Ak qrfégﬁhn%cﬁ %%%hg{agmglz-ﬁ) Mbpionitrile (0.45 g,

[-6nBeol} paedissdludyh a iz e of iiamlalhﬁlﬁ anch dpml A Eh, dnd/thmsolution
‘?%s%h?gs%‘%ml Héé?)efor e n'ﬁ iﬂi (Ehe%rvg glﬂjlwl gasdfgﬁ 5 hﬁﬁlgtes, after

was carri e
which the reaction mixture was allowed to sit under HCI gas for 48 hours. The reaction

mixture was evaporated to dryness under reduced pressure, and the resulting residue was
dissolved in a mixture of 15 mL EtOH and 10 mL CHCI;. This solution was added
dropwise to 50 mL of ice cold solution of NHj (saturated) in MeOH. The solution was
filtered to remove NH,Cl, concentrated under vacuum, and dissolved in a mixture of
CH,Cl;, EtOAc and MeOH (1:1:1). NH4Cl was removed from this organic solution by

filtration, and the solvent was removed under reduced pressure to yield 0.32 g (0.94
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process shown in Schenme Q WD 2006/ 066790

PCT/ EP2005/ 013487 -91 O OH Step 1 S-2-nethyl-CBS
W@sg06/0&8t7ep 2 S oxaborolidine '!~I" HC(CO 2Et) 3PCT/EP2005/013487

C(CREt)3 CO2H Step 3 1. aCH | cc5 S 2. HOAc S CH3

N'Boc Step 4 Step 5 1. Oxalogi- Chl ori de MCPBA 2.

NaN3 as 3. LAH 4. (t-BuO2CO CH3 CH3 NH N,Boc Step 6
muEL67E%) o&%lﬂenie\les&fo@yBDEEMEteRahﬁirepna:phthalen-l-yl)-

R-.6- Ph sul f I 5 Let r ahydr o- napht hal en-1 - ol
Pr‘@h‘@ﬁ‘m %“pasfr@ 2%13&%( 5 oxaborolidine (ISJ(
This step follows the generﬁ Erlogdure of Sal unkhe

and Burkhardt, Tetrahedron 38(9): 1523 (1997).
/-\ Sy el !M(&—Bln@heshlfénvﬂl-_l 2.3 44tetrabydad- mDﬁMaEnZlﬂﬁtdiﬂ }-_(]H&mldazole

coravafebs o e BLERE O eyl Sl g
rb&@&ﬁﬁw@tmwﬁkm@ﬂer a dry nitrogen atnosphere.
solution of 3.5 g 10 (13.8 nmol e)

3650 Cl_ff di hydro- 2H napht hal ene- 1- one
15 nL tol uepe was?

1. K,CO4, Kl, Imidazo|e
2. HCI // \\

SCHEME Q

Methanesulfonic acid 2-(6-benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yl)-
ethyl ester (0.250 g, 0.634 mmol), imidazole (0.173 g, 2.54 mmol), potassium carbonate
(0.175 g, 1.27 mmol) and potassium iodide (0.25 g) were added to 50 mL of acetonitrile,
and the reaction mixture was refluxed for 16 hours under argon. The reaction mixture
was cooled and poured into 300 mL of water, extracted twice with 250 mL of EtOAc, and
the comnbined organic layers were washed with water, saturated brine, and dried
(MgSO,). The solvet was removed under reduced pressure to yield an oil that was
purified via silica gel column, eluting with MeOH/CHCI; (5:95). Solvent was removed
under reduced pressure to afford 0.180 g ( 0.491 mmol, 77.5% of 1-[2-(6-
benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yl)-ethyl] - 1H-imidazole as an oil. The
oil was recrystallized from EtOH/HCl to give 0.130 g of the corresponding hydrochloride
salt (0.323 mol, 50.9%). MS: 367 (M+H)".

Example 13
S-(6-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-ylmethyl)-methylamine
The synthetic procedure described in this Example was carried out according to the
process shown in Scheme Q.



added dropwi se over 2 hours. The reaction m xture was

stirred at 30-32C for one hour. Methanol (5.0 nlL) was
w@daedectpopwi se over 20 minutes foll owed by 10POI/ER200M013487

hydrochloric acid. The m xture was stirred for 20

mnutes, then it was diluted-%th 50 nL ethyl ether.

The organi ¢ phase was washed twice with 25 nL water,

once with 20 @l WO 2006/ 066790 PCT/ EP2005/ 0134@?* - 92

at_ur at edsodiium chl or$t§le dr| ed (pRgnesi um su at e) ) Step2 _
Gilenenle o et VLT
- oxa i /'hex e icco,en,

R- 6- pﬁeny sul f any I
1,2,3,4- tetrahydro napht hal en-1-0ol, 3.49 g (98%, mp.
74-75C. MrH= 256; [a]D = - 30.8 (¢ =1, CHC13) Chiral

HPLC on a Chirac J CQ%](ZO m crons) el utl ng with 5%5 COH
exane, ention tlne = 10.9
Q2 S 2 bty r bonyl
-12, 3, 41t ydr o- na
yl ester CQOZEt) 3 ep

|sopropyl

9
HC(COZEt)S 10 This step fol Iovvs t he general procedure
of Hillier, et al, Organic Letters 6(4|2| 573 (2004).
A solution of 3.3 g (12.9 mol e)
R- 6- phenyl sul f anyl - 1 2,3,4-tetrahydr N\B
napht hal esteg40l , 5.97 g (25.7 mml ef triet hyI rretéwang

tri car—lee*y—l—a{—e—aﬂehz 3
trimeth GCHfigge 1 n der nltro S

cool ec;1t utxjr;ﬁl?l e Neat © S )i car boxyl a?’@e"ﬂa

(5.06 3mLAH25 7 nmol e) was added dropw se over 30 15

m nut &s.(-Bumy,ockaction m xture was stirred at -55C for

1/2 hour, then allowed to warmto 22 over 2 hours and ¢Hs
then stirred at 22C Cf'i’xr 1 hour. The sol ution was
concentrated under M ced pressure. To the residue
was added 50 nL 3M sodi um hydr Gtemle. The I; ture x

d| ethyl _ether . The @
h 25 nL 3 qiasodi um h ~
‘ atef, twice with 25 nL 1 N 20/\
hydrochl or/yc\ acid, once with 25 nL saturated €odPum
chl ori de, Odr® ed (rragnesi um sulfate), and concentrated
under reduced pressure. The | was triturated
with 50 nlL 50% et hyl ether/héxane. The precipitated
dii mppyl hydr azi ne d| carboxylic acid was renoved by
It Longce tratle and the

r esiGe ML LAV L2 Ja-feiraly 201 umm

chr omat ogr aphy over gsilica gel 230 400 nmesh el uting OH
5 adletate in lstepane. The praoduct wa :

§. 71 g (619 —whith wg?

with 10% et hyI
obt ai ngd a g
det er y @& PLC (Rimegflyp@RS-QJ,
i sopr opa ol "§n héxan€é, ret é?’FP‘PQS?\"dt"Prre = 105 nBnut¥s)

ee... An_anal yti cal
: ec?@% S Foigh SR Forbial BL45 O SRR A ?‘Hﬁ’&“ﬁ# etrahedron
BehteBOB (9 Mt523(149D), P{ sliRion o304 ti((d.4minolk) 1CNCEI)- mealm;d -CBS-
%;@zgio‘gglti@ne n toijuene ang 2% E (fBES rr}/mglhj boraneHEL %y?anafuq/e complex in

15 mL toluene was heated at 30°C under a dry nitrogen atmosphere. A solution of 3.5 g

(13.8 mmole) 6-phenylsulfanyl-3,4-dihydro-2H-naphthalene-1-one in 15 mL toluene was
added dropwise over 2 hours. The reaction mixture was stirred at 30-32°C for one hour.
Methanol (5.0 mL) was added dropwise over 20 minutes followed by 10 mL 1.0N
hydrochloric acid. The mixture was stirred for 20 minutes, then it was diluted with 50

mL ethyl ether. The organic phase was washed twice with 25 mL water, once with 20 mL
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R (6

Phenyl sul fanyl -1, 2, 3, 4-t et r ahydr o- napht hal en-1 -yl') - ace
W 2@eaci7go WO 2006/ 066790 PCT/ EP2005/ 013487 - 9BCTZER405/013487

C(CO2Et)3 Step 3 as 1. NaOH as 2. HOAc To a solution

of 0.6 g (1.3 nole) 90 ee -92-

S- 2- et hoxycar bonyl - 2- (6- phenyl sul f anyl -

sat&ra?edi’so&nﬁ@ thishyederen aﬂﬁgﬁhﬂlﬁﬂ stilfate))andedonpéntrasei whder reduced
di et ¥ ester in 10

oresyan e Souee senres gl athaafs (o R R oyt

1,27 Néﬂfa‘ﬁyms £6h-9-dIHley ¢ (%ﬁ/t)ymﬁom ABChIIS= 256idalp = -
oncent r at ed under r ce sur e, &ds

30,5l = IR ioral PG e Chiraac O Uy ishans) s ot bos

1soﬁ%lPS'1 alIg}g)l%ﬁil&ahQ '}eﬁéﬁﬁoﬁ‘ﬁﬁ{eeglﬂg‘i‘ﬁh gg.etd. ux for 4

t was concentrated under reduced
pré_@@e The residue was partitioned between 20 ni

maaiopeitieketh chloride, dried to (magnesi um

sul fate) and copgentrated under reduced pressure t
yield R-(6- phe§§|5u|fany| oo

napht h&t%ﬂ 1 yI

dtbth este

tri mat hyl si | yI d| azonet hane. Ch| ral HPLC on, Chira 2§<
QU T}ﬂlﬁ)%:p Sadlono tlyd geakrabpusicediak of Blillish é@\ﬁldo%‘mce‘éttei%& 573

(2&{7& ﬁ‘wolletg) fe3n3§/ {129 rarllrI]anle) R- 26 %henylsgltfa}nayls} 2r3o4 rt]%trahydro-
n@’hih?&ém*dm 97 @%Wamrmle)etuﬁﬂhyhmthamym xylale an%Z@ [ %257

mgaq_gi}_?%"f E’r&veﬁ%ﬂégﬁ&ﬁc 19(6@% G %1trd§@ﬁl%ra§‘§ool§i to -55°C.

UthI’] 0]

lesbp&@yhmd&a@&mw (mmtazﬁzv nn_rmzle)swas qc%r: ér@mvléf- over 30

mgrlgﬁtgg plgléeh al cgloélcfa rﬁ %‘?Eﬂu‘fa%@s“d‘foﬁ ({?%%ﬁ'ie H{éﬁlaﬁﬂﬁed to warm to
27Pae£) houRland thénl airfedent 22"r®fos dlhowir oFheweduider Wﬂ%@n&?ntrated

23C f t d .t h
up ‘?flf&&‘fea Ipéésngﬁrr%e%ﬁg %Plélt (gge s 134K eﬂg)ltléggffjs gﬂﬁlﬁ B\édromde The
nigekOnes éthcted tith200anD dieithnyl ather CEhelpaganic phasewas Washegdtwice

S s Bo RS 395 b et g N

'6R ni XtUPe was stirre
hi R A5, 6n@3Gt0YRmL 38turited sediumidéoridey dried(megnesium

R et Tt S 2% A AL PR 5
K S8R5, Tt gkt oot s v
romevELhLFBHoR L Bt PP esen e TrL e s BedlESed tolow
Rl RIURS CBEntEEaphy over silica gel 230-400 mesh eluting with 10% ethyl
acetate in hexane. The product was obtained as a solid, 3.71 g (61%) which was
determined by chiral HPLC (Chiralpak OJ, 10% isopropanol in hexane, retention time =
10.5 minutes) to be 90 ee. An analytical sample obtained by recrystallization from ethyl
ether/hexane had m.p. 85-86°C, M+H = 470, [a]p = +30.2° (¢ = 1.0, CHCl3), and was
determined to be 98.8 ee by chiral HPLC analysis.

Step3

R-(6-Phenylsulfanyl-1,2,3,4-tetrahydro-naphthalen-1-yl)-acetic acid
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di ssolved in 10 nL tetrahydrofuran. The resulting
sol uti on was added dropwi se to a WO 2006/ 066790
w6005/ 013487 -94 solution of 2.5 nL 0. 2PGA/EP2005/013487

['ithium al um num hydride in tetrahydrofuran. The

reaction mxture was stirre®3at 23C for 30 m nutes,

then at reflux for 20 m nutes. Water was added

dropwi se until gas evol ution ceased. The ni xture was-COH
filtered and Petr ated under reduced pressure,

th- resi dug was_partiti on&teplet ween 20 6 '
chl @ id and 25—m—%t hyl ‘Th @@

plhase pel ed in an i teNp@h and o' FORGH

basf c ®|th solid sodi um RyHP6Ri de pellets. The mixture

Was[‘oeﬁ(gcfl@t%r%ifd"éi % (1.3 mméle) 66 be/$- 2Eéth@fycamedymes 9h@ra/mfanyl-

1 Ddeetrasliesappieisadt ) TrHenK ScR b SR P Lo MpaRetanol and 2
mﬂgvaﬁr W LaaysE Lubr offifin fydroQldé! 'I‘h@ r&Eﬁ@n faxthrd Waddeated

I-tert dlcarbonate in
urtdet rd?wcdobi&h@ns whRe MEXtBERNS. Comﬁ@t%%‘tlficlfﬁ refuced Presspge and
the E%sﬁdlfe% tdlégl(%eé 1031 fgla% i S&tidAddt T8 sA8A6SE Wal B&afeéii under

ressure.” The residue mas subject
reflowfqrricdzsus encbten irwasconetirasest wstey reslieed RIS SIS B]éﬁ residue was

pa§§ QodQPodadh £ Mt oo Wy&%cﬁ?&ﬁtﬁﬂ arfICRL AL @tHyDade@@MEhe organic

plise ms washeg vathy10smL weaibsr) 101md, s3turated sedinparbderidgn Atieh| en
(I’B%%I%flﬁ%l H}Me;%ﬁ‘& P?ﬁ? gtr?ltga %n%lgxrf[%du@d l?i’k:ssﬁlsettg rylél\@ﬁ-(G-

ned 384. 15 Ste 3p
p&r(y&uﬁemuddnh&,ﬂjrtﬂmdwldrq p2plghalen 1-yl)-acetic acid as an oil, 0.38 g (98%),

S LR BB see g e

dﬁ86ﬁeﬁﬁﬁ’8ﬁ€hmﬂ HPIQC do ChirslplakiQJot% fisoprargl glc@l@plgu;xane, showed 90
nmol e) S-net hyl - (6- phenyl sul fanyl -1, 2, 3,4 20

“Fet rahydr o- napht hal en- 1- yl net hyl ) - car bani ¢ aci d

tensg@utyl ester in 5 nmL nethylene chloride was added

a&bﬁm&%hﬁﬂbﬁa:mas concentrat ed under reduced pressure
and the residue was dissolved in 25 nL ethyl ether.

The sol ution was washed twice with 5 nL 5% sodi um I
hydr oxi de and wat er . Jo;)e or gani ¢ phase was dri ed

25 (magnesi u sulfate) and concentrgted under reduced
‘ S

DERSSUr e (6-

1,2, 3, 4+ t% %‘Véﬁv'ail?? napht ha
am c ac:lg t butyl ester

foam O 19 (71%, MH %4%% ) iral HPLC (Chlral pak

AS, 25% i sopropyl alcoho ’hexane) retention tine =

16. 91‘6111 ﬁbltlﬁén ofD3&g (1.5t mpndle)ID ee R-(6-phenylsulfanyl-1,2,3,4-tetrahydro-

qlqapil{ %%{1%%?%@ 6’L in% eti’xyfegte A0 ¥1ger: Rad gcpcﬂtdlﬁaﬁrgﬂs bM‘F and

0.22 mL (2 55 mmole) oxalyl chloride. The solution was stirred at 23°C for 30 minutes

and then concentrated under reduced pressure. The residue was dissolved in 6 mL
acetone and cooled to 0°C in an ice bath. A solution of 0.206 g (3.18 mmole) sodium
azide in 2 mL water was added dropwise, and the reaction mixture was stirred from 0°C
to 22°C over 30 minutes. The mixture was diluted with 20 mL water, 25 mL saturated
sodium chloride was added, and the mixture was extracted with 50 mL toluene. The
organic phase was dried (magnesium sulfate) and then heated under reflux for 30
minutes. The solution was concentrated under reduced pressure and the residue was

dissolved in 10 mL tetrahydrofuran. The resulting solution was added dropwise to a
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trifluoroacetate salt WO 2006/ 066790 PCT/ EP2005/ 013487
-95 CH3 CH3 NI H N,Boc Step 6 TFA as 00 // \\ 0O
waoooa/oebut i on of 0.1 g (0.24 mole) 90 ee PCT/EP2005/013487

S- (6- benzenesul fonyl -1, 2, 3, 4-t et rahydr o-

napht hal en- 1-yl net hyl ) - met hyd®4carbami ¢ acid tert-butyl

ester in 1.0 nL nethylene chloride was added 1.0 ni
solutiohl of @r5aat @t M lahiuch alihenwinttydride watstrshydrofgamt Theaeaction

5 5
Qi 3 SRLAPEC it Ao M 2R R TGS SRER DG was

recrystallize
adided dragiwiyd ureril %hﬂtvehﬁioln}deasedh@he muxtwrowagi@ltered and concentrated

6- I
un(%é Feéﬁvgcf gr”egs}gﬁzaﬁg%&{e?ﬁ% % %ar’u};lo c%l%e tyeen %Oem(%sé N hydrochloric
acid artd I,BJihQﬁBEl@,tl ather.SHhd aqueo@dshage Wﬁﬁ)@@o,led imap. icel#h ildfl’ n@de
stqm%d)asm wit so]hd d1um0hydr8x1de pg]legs R HAReNvas BB Ewith 35

mi- eﬂ@d Bﬂﬁi QRE Fhié Mgﬂﬁilc phase,whs @riedt(fragiyﬁ[um salfite)mideondengrated
| met ‘met hyl The s

R AN EIASS EXesidir wendh SHasgd i ‘%ﬁfeq%%@x%‘r"&frﬁ“ apda

Sd&’ﬁck%nE%rZ (8162;? g)l&f‘@l‘Mblé)rthﬁ@ﬂﬁweyl 81cai/@n%&(16/ Zlﬁﬁ 't'&fhhydrofuran was

3487 -
cihemeacgon %wg%tgéegl&t %3‘0 25 n‘llN_u es ang %ez‘lgoBlceﬁl\trated
quécr:gQ@@eL Cld \?XSSQQ%/ EtrhSresidei whs &@&t@d to lowl pressudGotaRirt ) 3
|
chromatography over silica ge?230 400 meszh elutlng with 5% ethyl acetate in hexane. S-
Methyl-(6-phenylsulfanyl-1,2,3,4-tetrahydro-naphthalen-1-ylmethyl)-carbamic acid tert-

butyl ester was obtained as an oil, 0.13 g (27%) M+H = 384.
Step5
S-(6-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-ylmethyl)-methyl-carbamic
acid tert-butyl ester

CH,
i
N‘Boc \Boc
Step 5
—_—
MCPBA
S

// \\

To a solution of 0.13 g (0.34 mmole) S-methyl-(6-phenylsulfanyl-1,2,3,4-
tetrahydro-naphthalen-1-ylmethyl)-carbamic acid tert-butyl ester in 5 mL methylene
chloride was added 0.175 g (1.02 mmole) meta-chloroperbenzoic acid. The reaction
mixture was stirred at 23°C for 30 minutes. The solution was concentrated under reduced
pressure and the residue was dissolved in 25 mL ethyl ether. The solution was washed
twice with 5 mL 5% sodium hydroxide and 15 mL water. The organic phase was dried
(magnesium sulfate) and concentrated under reduced pressure to give S-(6-
benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-ylmethyl)-methyl-carbamic acid tert-
butyl esteras a white foam, 0.1 g (71%), M+H = 416. Chiral HPLC (Chiralpak AS, 25%
isopropyl alcohol in hexane) retention time = 16.9 minutes, 90 ee.

Step 6

S-(6-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1 -ylmethyl)-methylamine
trifluoroacetate salt
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Step 6 / I\ Step 7/ I I\ \ S/ NaOH 1. \ S/ ~~\\
2. LAHO OO0 SCHEME S Step 1

waeiobloexypo- et hanesul f oni ¢ aci d PCT/EP2005/013487
5- ox0-5, 6, 7, 8-t et rahydr o- napht hal en-2-yl ester 0 O
Step 1\ (CFSSOZ)ZO 30 1 \ HPr CF3S®2~0 5
6- Hydr oxyt etral one (12 g, 0.072 nole) and
triethylamne (10 nL, 0.072nole) were dissolved in ?Hs
200 M net hyl ene chIC(Hal de and cooled in an ice bath.
Trifl uormet hanesul f 0 anhydr| de (20 g, 0.072nvl e)
was added dropw s, an °the r 8tep®Bi on m xt

stirr for 30 Mt es. The_reactiog m xt

pour to P wat er, aqyh the orgaki )
separ z over magnesium sul fate.  /\
Evapor at i \of soI vent under reduced pressureOgae

15 5 g ofot & fl uoro-nethanesul fonic acid

OI | )iol\a}§ ﬁjﬁ’@? thk}%.ﬁ w&g&ﬁg%@?@@%@é‘l’f@ éneyli 1?29’,3 9 tetrahydro-

nEﬁHﬂuEEﬁQOﬂh&ﬂByﬁlBﬁlethﬂ-Zarbamlc acid tert-butyl ester in 1.0 mL methylene

%[oggig gv%gg l f o@glL tf ﬂegdl h dr ogﬁgt\}‘heargu%hraelv?ag S rrgc'i] at 23QC for 15
mdibifes. Uﬂfe&ohﬂidﬂ&%&bhééﬂﬂﬂat‘edaﬁiﬁié; reiduced pressure and the residue was
50x 5,6,7,8-tetra 0- N t hal e - est er
ey el T ey st A LB B o P Tl 81 B bR rerteo gt
tred Hro-ﬁaﬁhtﬁalbnacﬂnﬁh@mmneﬂ@mmhe @s a Biffratbagetdiydalt, 0.093 g (90%),
Xant hos gld 004nol

_'.

m.pi é‘%ﬁdi@eﬁzw a@é&&lﬂor’reioél (st L QgmgHeop)( 1. 0 g,

0. 004 nol e), cesium car bonat{ﬁg&%};@%@) and

t et rabut yl ammoni um fl uori de IMin THF) wer e

aII aRd 6 Benoerikod fortyl-112¢H & '“LG. tihahalemd tylpethyl xanathelamine
eflu for hour

vas £ B e BB ol ) hRLP Bl o

Ebbysh shamat iatSeheame Swat er. The to organic | ayer was

dried over magnesium sul fate, and sol vent was renoved

under reduced pressure. The resulting residue was

purified by medi um pressure chromatography el uting

with nmethylene chloride to yield 5.5 g of

6- benzenesul f onyl - 3, 4- di hydr o- 2H napht hal en-1 - one.

Mp: 121C. MS: 287 (MtH) +.
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Step 3 15
S- 6- Benzenesul faoyl -1, 2, 3, 4-t et r ahydr o- napht hal en-1 - ol

w®bem730 OH 30 0 "C1 NI OO0 -B-0\ 0 O ThPGI/BPHP5/013487

foll ows the general procedure of Sal unkhe and

Bur khardt, Tetrahedron Lette?&-38(9): 1523 (1997). A

solution of R-2-nethyl CBS oxaborilidine (2.2 mi,

ol e, 1M i n t ol uene) and di et hylémal i ne- bor ane
conplex 4.6 i, 0°6Pdnole) in 200 ml 207t ol uene wadfep2

6- @@ f ony(F>224P hy dr o- 21+ @@ : . sona
HO6. 57 g, 0. 022 nol e) in 100FF0:+glUesE was added

dropwi se over two hours. The react| on was quenched

with 20 nL of 10% HCO foll owed by 30 nL nethanol, and

the reaction m xture was stirred for 30 m'nutes. The
reaction mxtg@e was dil ute@tég;)th 200 nL water, OH

extracted withl ethyl acetate, and dried over nagnesium
was evaporat eg—25 under réeduged

ystal l'i2gd firom
S

N Sur € /)

tot'uelg/ MFBE 0 yield 6 )

S 6- mf1q151y|su|fany| 1,2, 3, S-t
: 136 C. M5: 288 (I\/H—I)+099° @ anl ysis by chiral

HPLC Chiral pak AD, eluting with | PA in hexane,

retention tinme =29. 7rri nutes. Step 4 WO 2006/ 066790

PCT/ EP2005/ 013487

R- %—4} Benzenesulfonyl 1, g(%o?gt)@ et rahydr o- ngpht hal en- 1
-y 5 et hox y Qni C aC|S¢19Pd$ et he
el Lo TS el o

S—6 Phenyl sulfan A2 1,2, 3, 4- tetrahydro napht hal e;n{j oI

(2.0 g, 69mm|e¥> trlrrethylphosphlne(139rrL 13.9

nmmol, 1IMin THF), and triethyl nethylenetricarboxyl ate

(2.9 nm., 13.9 mml) were dissolved together in 75nmL ?H3
toluene, and the tenperatureogf the reaction mxture

was | owered to -50 C Asé/utlon of 5

di -t - butyl azi dqdi car he I e (3. Zs1gp 713. 9npz |

nLSt‘I’PIE was dddef ! ver—zé—m—ﬁ-ute /}‘“
I

reggdyon m B cel at 15Nal<1;for 3

ad ional 3010 /ﬁ\knut es. The reactA®n m xture
aIIovved to warmPo®@5 C, and stirring was contlonlféd
for three hours. The reactio e was partitioned
bet ween wat er and et hyl acet%pgbﬁig%d t he organic
phassteps dried over magnesi um sul fate. Solvent was

remued under, 1 educed pressure and Lhe resi e vas

7elr 0- napht hal gh'al- ol .

/co Et

] ester

Step 1
—_—
(CF,S0,),0
HO CF,SO;~ o

6-Hydroxytetralone (12 g, 0.072 mole) and triethylamine (10 mL, 0.072mole) were
dissolved in 200 ml methylene chloride and cooled in an ice bath.
Trifluormethanesulfonic anhydride (20 g, 0.072mole) was added dropwise, and the
reaction mixture was stirred for 30 minutes. The reaction mixture was poured into 200
mL water, and the organic layer was separated and dried over magnesium sulfate.
Evaporation of solvent under reduced pressure gave 15.5 g of trifluoro-methanesulfonic
acid 5-0x0-5,6,7,8-tetrahydro-naphthalen-2-yl ester as an oil. MS: 295 (M+H)™

Step 2



eluting with 25%t hyl acetate in hexane to give 1.3g of
R- 2- et hoxycar bonyl -2-(6 15

w@b@apbea f anyl -1, 2, 3, 4-t et r ahydr o- napht hal en- BRe/EP2008013487
onic acid diethyl ester. Ms: 504 (MtH)+. Step 5
S- (6- Benzenesul fonyl - 1, 2, 3, 4= 9%t r ahydr o- napht hal en- 1-y
|)-acetic acid ethyl ester -COREt C(COREt)3 Step 5/
\  &-Bengnpsulfonglt3.4-dilgdro-2Hyn, epfl-one

R- 2- et hoxycar bonyl 2- (6- phenyl sul fanyl -1, 2, 3, 4-tetrahy o

dr o- napht hal en- 1-y|{) - mal oni cS%§BPd di ethyl esterl.3 g,
2.6 mmol ), |iARY | oride .33 g, 7.8 @ an
nL wat er wer v o 20 I47RS hy! -wn d
The &8P gy Mot e was r ed *for twohourg~ a

then cooled to roomtenperature. The reaction gi‘}gture
was diluted with 40 nL of water, and extracted with
et h¥tiflacet methandutfonicgaidi Seoka@y &5 7, Svaatraty d ednaplahal @b 2-yl ester

nesi ym f at.e, ;and sol.went r ed, under

(FERTIAT L G et Bl (35 £l SORYSGIES!
bis@ibkayiphesphihoyd-dimeth$l Harthos ahyglrowozifmﬂn)hal en-1-yl)
TR e B EEbE g Bl S e o0
am@&tn;aggwmmg A gﬁi“/n“ggté%’éﬁ (g;nsm iggﬂ\ﬂiiglmﬁ)' wiett @B ad&ddeio 160 D

006 ) = ) )
t(ﬁ%@%emcgﬁ’égm IGRPHXifire Was rﬁ‘flé‘f%?ﬁ?wd%sp HEifeaqtion mixure was
codledto @oactethpetfldietant-pavitiibned Detweeh eliiy® pcebate and whtey. The
/I\Ia(?-|\S/.E]('aSIs"O.OORPf ) duced
oegapgs layes yan dded PYss graspesusg sylfate, qrid oliegt wanismpeyed puderreduce
pEéS?TLLﬂ@.e]EI‘hﬁ Beaﬁl'tﬂh eédidile vaft 'i'ié:le?, By&%)@a&rﬁip%&sﬁ}mh}mgatdarap%y

] % re a et hapol ,. and_the
e tﬁﬂhmﬁﬁy{g?}? ﬁée mlaaée%g 9%@*9@6%%&9@&%%@@ ro-2H-
nbfldbhlefn -Fhe tMpe1 e, Mi! 287qd1wHYh 100 nL of water and

acidified with 10% HC1. The aqueous m xture was
ext d wwth ethyl acetate, and the organic |ayer

vas sds-BeklzcAvRilfaRANES U LB Siwdréinaphtbalenenbl was renoved
under reduced pressure, and the residue was

From MIBE to giepé 0.4 g of (6-
oQ- |

OH
, 2, 3, 4-tetrahydro-napht hal -yllfijci‘j
31 ( MtH) +. ; Q 144 C. 7
Wil :
' 0

recrystallized

bepzenesul
S

77\

OO0

172\

o)

This step follows the general procedure of Salunkhe and Burkhardt, Tetrahedron
Letters 38(9): 1523 (1997). A solution of R-2-methyl CBS oxaborilidine (2.2 mL, (0.002
mole, 1M in toluene) and diethylanaline-borane complex (4.6 mL, 0.026mole) in 200 mL
toluene was heated to 35°C. 6-Benzenesulfony1-3,4-dihydr6—2H-naphthalen—1—one (6.5
g, 0.022 mole) in 100 mL toluene was added dropwise over two hours. The reaction was
quenched with 20 mL of 10% HCI followed by 30 mL methanol, and the reaction mixture
was stirred for 30 minutes. The reaction mixture was diluted with 200 mL water,
extracted with ethyl acetate, and dried over magnesium sulfate. Solvent was evaporated
under reduced pressure, and the residue was recrystallized from toluene/MTBE to yield 6
g of S-6-phenylsulfanyl-1,2,3,4-tetrahydro-naphthalen-1-ol. Mp: 136 °C. MS: 288
(M+H)". 99%-+ ee anlysis by chiral HPLC Chiralpak AD, eluting with 5% IPA in hexane,

retention time =29.7minutes.

Step 4
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R- (6- Benzenesul fonyl -1, 2, 3, 4-t et rahydr o- napht hal en-1-y

| met hyl ) -nmethylamne CH3 CO2H ~,NH Step 6 / | I\
wEe@p/0#6790 1 1\ NaOH 1. NaN3 \ S/ 2. LAH O O BCDEP2005/013487

(6-Benzenesul fonyl - 1,2, 3, 4-tetrahydro-naphthal en- 1

-yl) -acetic acid (0.3g, 15 19®mol) and triethyl anine

(0. 15nL 1 1nnn| wer e dlssolved in 15nL acetone, and

ifg rds shthalancb-yhA-pthoxycarbonyl-

nlkﬁ%QMEiﬁﬁh- 0 8;nate (O 15nL 1 | mol) was added
_gTUDmrgé_UVL e mnutes to the stirring reaction
mxture. After sti@Hing an additional 220 minutes, G(COE!);

sodi um.azi de J, 2. 1nmplglepian Sl wat g was ad
drop Th
m nut at i g

pn m xture wgs sti fff ano_t
A= en‘perﬂtyg@a)a 20 The reactilQn g
quench&d hP, addi tivn of nL water and the Pesul'ting
aqueous @HZJture was extract ed with 70 nL t@l @ene. The

11 Dar B Lt e o P RO A b ol

tii@bthybphbeFhisg® (13m0 mlf EX9 nﬁ@@il Bd 1h<1‘H1©o mmtlenper at ur e,

PRI TR Coh ol PR ER) B SiRphad dpectis g 75mL
tJIﬁExe@ﬁh‘i’d 812 ten @faﬁlr@ vk tlﬁ&@&hon%ﬁmﬂﬁé‘ wadWwedled 1 -30°C. A solution

o Rl LA PG5 P St s

oR&L TS AR, MR réftioh MiRIrOHRES Girret -50 %@edrlaﬁraduﬁﬁmal 30
quenched wth 3 ni 10% NaOH, ,and sodi un;;\éul fate, drying
gukeE- Wa%reaamammfevv%ﬁ’\a@awre% TR 0 P SHEG RS continued

fo¥thtde Houdd. | P RAdichGhit@ire w\&@ aftRIGAYE HetRe@ivaldPand ethyl acetate,
2006/ 066790_PCT/ EP20Q5/ 01348 - 19&; edlég@d pressure
apg the @iganig phaserias dried ove magnesingysuiitce SolGRT Yas removed under

r@dtﬂ:@& Ei;esﬁﬁje Uiridafe keildll%%@ gﬁﬁﬁé‘&'b} Pheliud® pressure chromatography,
enzenesulfonyl tetrah¥dro naphthalen 1-y

ehﬁmgwﬂ) 25%@%&%&#%@@%@ give 1.3gpt RPrethormaeghonyl-2-(6-
ARlSNTR1 2,33 tdlh{droMRipRfRaYed2 eﬁ%ﬁiﬁhd‘&{%&f le?sté% MS: 504
I@é etraﬁg;dro napht hg gn [yl meei hyJI}IB— nmet hyl -am n
hetic procedure described in this Exanpl e was
car rgy&fls out according to the process shown in Schene

T. tep | Step28tep3l 1. H2SO»4 MCBSOB, 1.
TEMIE 6-Bgnzepesulfonp nGR.3 AFtEisa phthalenal -yiacetic acid ethyl ester
_-CO,Et
C(COEN),
o0 - QL
©\ LiCl /,S\\
//\\ 0O 0

R-2-ethoxycarbonyl-2-(6-phenylsulfanyl-1,2,3,4-tetrahydro-naphthalen-1-yl)-
malonic acid diethyl ester1.3 g, 2.6 mmol), lithium chloride (0.33 g, 7.8 mmol) and 0.2
mL water were added to 20 mL of dimethyl sulfoxide. The reaction mixture was refluxed
for two hours and then cooled to room temperature. The reaction mixture was diluted
with 40 mL of water, and extracted with ethyl acetate. The organic layer was dried over
magnesium sulfate, and solvent was removed under reduced pressure to yield 0.8 g of S-
(6-benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yl)-acetic acid ethyl ester as an oil.
MS: 359 (M+H)™. 96%ee by chiral HPLC, chiralpak AD eluting with 20% IPA in

hexane, retention time 12.2 minutes.

Step 6
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~NH2 C(COOC2H5) OH = Step 5 Step 6 Step 4 / | NaCH |

1. Oxalyl Chloride (Boc)2 | | 2. NaNO2 3. HCl BoC
w®Bo@el6dd Step 7 CH3 NH Step 8 Il | | | nCPBA PEBEP2085/Q3487

SH BoC Boc cH3 .CH3 I-INH CH3 ~N,CH CH3 ~NH 3 Step 9

L1/ 11 Step 20\ I \ | | N S~/\/ TFAS 0 CH3l O

O O 10 SCHEI\/E T Ste-l

6- | 9955 % ‘_ 2 AR a1Na S, ctigaond ep 1

1 1. H2SO4 H3C~H 2 15 3 KI WO 2006/ 06679000H

PCT/ EP2005/ 013487 / A m xture of

N-(5 oxo 5 6 7 8 taetrahydronapht hal en-2-yl)-a eta'de
Ie) |n rrL 209 furi

heat 90 m nut es, ~dhe solly Qs 2

to coo ro te erature ereupon ,,3\\

6- am no- 33 di hydro-2H napht hal en- | -oneOs@ fate (not
shovvn)d?rem pitated as a sqlid mass, To t%s solid was

5 add&dPergenssulipnyil Ze?hé“@eﬁlh‘éﬂgpﬁbhthﬂl%éeif -aceiiciagid etipd ester

(6.8310.53 Hﬂn&? hid nmﬁL\W%o%tNJ@H‘ivér@a&déd th 28 nPetha Rl dnd the
solution of "1.72 granms (25 mmol es) sodium nitrite in
reastign migiuse wagkefluxed for 30 minutes. Thereaction mixture was diluted with 100

mL of water and acidified with 10% HCIl. The aqueous mixture was extracted with ethyl
acetate, and the organic layer was dried over magnesium sulfate. Solvent was removed
under reduced pressure, and the residue was recrystallized from MTBE to give 0.4 g of (6-
benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yl)-acetic acid. MS: 331 (M+H)". M
144 °C.

Step 7
R-(6-Benzenesulfonyl-1,2,3.4-tetrahydro-naphthalen-1-ylmethyl)-methylamine
CH3
CO H —
= 0, 00 & Q00
“NaOH // - ; ?:: ,/ Y

(6-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yl)-acetic acid (0.3g,
1.0mmol) and triethylamine (0.15mL, 1.1mmol) were dissolved in 15mL acetone, and the
reaction mixture was cooled in an ice-bath. n-Butyl chloroformate (0.15mL, 1.1mmol)
was added dropwise over five minutes to the stirring reaction mixture. After stirring an
additional 220 minutes, sodium azide (0.13g, 2.1mmol) in 5mL water was added
dropwise. The reaction mixture was stirred another 20 minutes at ice bath temperature.
The reaction was quenched by addition of 50 mL water and the resulting aqueous
mixture was extracted with 70 mL toluene. The toluene solution was dried over
magnesium sulfate and filtered. The toluene solution was then heated to reflux for 30
minutes, cooled to room temperature, and solvent was removed under reduced pressure.
The resulting residue was dissolved in a mixture of 10 mL THF and 30 mL diethyl ether,
and cooled in an ice-bath. LithiumAluminum hydride (3mL of 1M in ether) was added
dropwise, and the suspension stirred at ice bath temperature for three hours. The
reaction was quenched with 3 mL 10% NaOH, and sodium sulfate drying agent was

added. The organic solution was recovered by filtration and solvent was removed under
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added dropwi se over 0.5 hour. The reaction m xture was

slowmy poured into a well stirred solution of 8 grans
W@ 2@6mmbes) potassiumiodide in 80 nL water. HEEEP2005/013487

m xture was extracted with 200 nL ethyl ether, and

the organi c phase was washedlOfith water, then 1o

saturated sodi um hydrogen sulfite, then w th saturated
redui@el pitssubd @ryi€lé. antithe atigame filterpd afie Aasn dFheotganic solution is

Si u I fat n u _

eva&oé%gcﬁtoegw teaghattonit e BB s R TS

&1@}1me@ha@6nlmamwemt silica gel 230-400 mesh

eluting with 5% ethyl acet aﬁ e i ge %exane.

6- 1 odo- 3, 4- di hydr o- 2H napht =I=one was obtained

as apMiki(s-8i&hbiEbereddulfoayts- 108 etrahydro-AaphtBaled 8 ylmethyl]-

Step 2 S-6-lodo-1 2 3 4-tetrahydro-naphthalen-1-ol. O

OH Step 2 MCBSOB, |1JC6 ms%%&-é—%‘?oa S1 uti on of

R- 2[‘ HER ﬁ'tl‘lt:tlcgﬁ%cé&iﬁ@ aberibbd f thes Kx/epRWas cdrrledbut(adeotding to the

nmol es Min toluene) and borane-diethylaniline
preessphownipdeemeTs ni 42" mmoles) in 40 20 ni tol uene

was heategyto 30. A solutiomof
6-i odo- 3, 4t di hygltg,912l+ na t bal en-$tepme (1 , 36s6p 3

“ICTEMTC

. r eé S B§EA Fred-1o 2. DIADC
Xddiff i onal 0.5 -’-at 30. To the solution (at room

t enper at ure) wds\added 20 nL nethanol . After 0.25
hour, 50 mL 1N hydrochloric$acid was added sl ovvlﬁ
The m@g@@o\p@s stirred for/uﬂQHm nutes then it 2

extracted WIh 200 25 e hyl et t&wps The organic  Step6
@@ wasHER* wit h r 0GR G @hkg,g% @@ and—
SUg: sodNe@i chl \o Phe 20K&NG)I C P dri é8pc):

(rmgne3| um sul fate) and concergtn@t ed under reduced
pressure. To the oily residue was added 100 niL hot
hexane. e%ocryst al l'ization was conpl ete, ?We whi te
solid was coll'ection and dried to gtye S 6- NH

i odo- 1, 2, 3,441 etrahydrsée-PrYapht hal ef-1-ol , 9-62 gr ams
(959% . 102-103, M, = 274, [ a] +12. 2 Bters

1, chlf @m . Step 3 P- Et ho boky (6-i odmEEBA
2,3, 4 dr o- h&pg 3p,l- yl ) “mafonic aci d

di ethyl ester WD 2006/ 066790 PCT/ EP2005/ 013487 - 102
OH C( COOCZHS) Step 3 1. TEMIC 2. DIADC To a sol ution

of S-6-iodo-%.2, 3, 4-tetrahydro-namehal en-1 - ol (9 5
grane, 34.7 lmml es) andgq_,rlet hyl gt hane

t K E'&?boxylatNe’ ( TEMIC, gr ans, ”69 G, ol es) n *150 §
Step9 /@Q Step 10
o "o

I, \\
// \\

SCHEMET

Step 1
6-Iodo-3,4-dihydro-2H-naphthalen-1-one

0 0]
Step 1
O B e
Lo = o
HC™ N 2.NaNO, !
3.Kl
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mL tol uene was added 70 nL 1. OM tri nmet hyl phosphine in

tol uene. The solution was 5 stirred and cooled to -50
waie@e/n6419d r ogen. Neat dii sopropyl azodi car boxyl BEBEP2005/013487

(DIADC, 14 ni, 69.3 mmol es) was added dropw se over

0.5 hour. The solution was cgpcentrated under reduced

pressure. To the residue was added 100 nL water and

10%&&&%'0% aglic sLko ysly @2tk Sy dFSRpht el - B yWyase @i a5 geams
wi th diethyl ether, and the organjc ppase was wa tgled .
(124 mmdp) ingQimhRofperbrieecid wap E?a,te&ﬂ Sﬁ’ygqrﬁﬁpwteé- 1 f golution

wa}g@gﬁeéﬁ? %gb torB&SR téﬁp?%%dé)@ Aeetuped :stuﬁlﬁbtzwdqig»dr&fzrpr

magnesi um su t he sol ution was

naplghelentr oneiifaedaot shonm peecipitased ase solfd mase e thiyiplid was
ad%ﬂﬂ%t&%ggtgggﬂ?%%ﬂal £Eh8hcid. The R5ulkBg b10HbE vab fi@red in an

crystalline . o
icediatts apt ogpjiitian of hiyZigramisia%imaeloysgdignenipls in A mlywatcpyas
ad];de'éc%%rg)gyis% Dver ('8 hbhid, td'fl‘t?e}]rga%ﬁ ARG Wak AoRE; PEEEd into a well stirred

ressure an resi due was subjected to | ow

solution 98 gramd (4dmmhles)ipatasyivam indidsia8028b watsy. Fhe mixture was
il . t i i Q i 0.
bSR3 S0 B g i S e
satuedted bydinm-hydpdgeh ahidite, then withsdtorsited sodium ghleridgy Theexganic
bt ai.ned . i ' i
PSR AR Rl eef S M Gl ShEdd s y§8p bl BRgpe. The
re§iduewis subjecddd frwpressuvk-talug®. chgpmptography over silica gel 230-400

S-6+1.0do- 3.dtetrah - na I = i
e e ey B Sy oShE WG gng RS sty flo- 25kphihalen-1-one
waf dBtdnet dsowhiar dotidy3.12g126si (84%),1m D, 37-48%-et r ahydr o- naph
thal.en;l yl)-malonic acid diethyl ester (14 grans,
28.9%Pfwl es) in 25 nL nethanol was added 60 nlL water
ands-8Jodb- 1306 s actirabiydhy-daphthalen-1Fble reacti on m xture
was heated under 25 reflux for 20 hours, t
concentrated under reduged prgss re. To the[residue
was added 200 ni gk acetR%aci d. ZFhe-Soj ut i on
was heat ed under :@1» Or Mde3OBS, ahd ! it was
concentrated unddi reduced pBBEAure. I'The”re¥i due was

artitjoned_.bet ween t er. ..an I

et norsolufiE SgReee b Pt VR o B3 Zewoles)
18 inQ@llﬁ@ﬁé)taihlaﬂﬁehnéFﬂielﬂlyhﬁgimie&gggﬂas(ﬁﬂnlﬁﬁx, 7BimeLr42snchedes) in 40
was. recryst a Zed,Tro t eLnern X t |
i ghieppva horted Ay AaRYREB PRSP SRSt ot fhaté-1-one
(ﬁg%xﬂms,?’&@ 8alss) in(484%0. toloee wQddad didpwise 3262.5hahi. The

+

rm@pé&g@@% Ug_sgs!&igx[fgf oh é_.ddy&l) Z(i)gglh%%? Z.? 90°. To the solution (at room

t&ﬁ&rﬁtﬁﬂé&%ﬁld@d ) Al teéthadyld adenaRBbblg 36 Inly 1 ) bydtdelilogic acid
Wrerils gcefde slorm?l§:7. Tﬁg }n%(etilre V%sgarrzchll l%gr ZOslgnexPuteSs then it was extracted with 200

f(_)rl

mL ethyl ether. The organic phase was washed with 1N hydrochloric acid, water, and
saturated sodium chloride . The organic phase was dried (magnesium sulfate) and
concentrated under reduced pressure. To the oily residue was added 100 mL hot hexane.
When crystallization was complete, the white solid was collection and dried to give S-6-
iodo-1,2,3,4-tetrahydro-naphthalen-1-ol, 9.62 grams (95%). m.p. 102-103°, M*™ =274,
[a]p = +12.2° (c = 1, chloroform).

-malonic acid

diethyl ester
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1. Oxalyl Chloride 2.NaNO2 3. HCl To a solution of

S-6-io0do-1, 2, 3, 4-tetrahydro- napht hal en-1-yl acetic
wa@eoodo¢ez8 4 5 grans, 90 mmoles) in 350 niL PCT/EP2005/013487

di chl or onmet hane was added 5 drops DMF and 12 ni

(0.135 nol e) oxalyl chloridejp2Fhe reaction m xture was

stirred at 23 for 1 hour and then it was concentrated

under reduced press, The residue was dC&ODCHEY in
250 nL acetone and he Iu ion was coolgd to 0. A

sol ution of sqdfuy grarrs nole) in
80 nL water @ ‘ drmpmM;TeB over . The
reactl on m xture was 10 &illabed wi t'h 400 nL water and

2o PR TR B R P B,

mﬁ‘&@&sXh’dd&ﬁieﬂﬂ&gﬂﬁsmélmcsﬂbloﬁcﬁh’&)(TEM']P@,ri6@&1&@59&1{1&10163) in 150

eflux for h t at .

ol Fane i adaen 7Ope A By s poyhe T RGRD ThR 8 on was
strﬂi%% ahill c6blek e S0t er Iihﬁr@g@hu Neandiwaprapytheddicatbopplits €DIADC, 14
i e S B R s SRS A B b
uricd'épf'@dﬁc e%jsu?éTgEWihe Qgsultfb(fj wanrddéd H)Ol\ﬁhlhrwaﬂﬁmg @0 enIV\BN sodium

congc ed under redu .pressure. T
by e e TrerYaS KA IR SR CisTraR (b STgan plfase was
withéd Wihi3a0Qdiurg hddbxi Ry warémﬂxnh;nﬁ@&}ﬂbhemdi vydtérageinhﬂiea

sag]}rgﬁ?fg § %Slry; cC h(lpﬁ? I ggfgarl%ﬂt?prge ng{e%%gll gtflg?eg %e so]éltrgn (Néis

co]’rceﬁ?it&i&ﬁl%@r red%&eés@)?&s&e To the residue was added 25 mL dlethyl ether.
| odo-

trahyd ht hi h
Aferitminsies e siling Hegial disaBerT 4 RHRPLRRICpBp e vas

rehnd& §9 rjeﬁfo'nr Tﬁgﬁ!}}aﬁ\iv‘fﬁcﬁ%gingraﬁzd 1?]rtrder reduced Fressure and the

rm@uhwamm@tMrlowmﬁuraéo 5 ‘érraﬁ@togm Qﬁ%{)l?éls%ooawash silica
geg fsﬁ&ng Ll oy Q&tdtélnﬁ-‘é&aﬁ%— 3 ﬁh&w@ﬁo@?ﬁ@%%wwz%-

tron o t-butyl dicarbonate

tatahgdrommphdsiert- rybomplonicicid dgy] s obiinsad be Wi crystalline
S(ﬁld o%rro%gh%(t ng)’s 1484 ?anli]so(léﬁ‘%%,e ﬁrltb‘e?gl [afeLCRr @ted chloroform),

pre&sire ué vvas partltlone
Mfei:m&n 300 m_ ethyl ether and 150 nL water. The

orggg t% phase was dried (magnesium sul fate) and

con ated under reduced pressure. The residue was
r ec 5yestaalol 1,28 -fetrahydtbataplithalsf- REELGEEIA0

PCT/ EP2005/ 013487 -104 et her/ hexane to provide
R-(6-io0do-1, 2, 3, 4-tetrahydr o- napht hl en- 1- yl ngit hyl ) - car
bam c acid tert but ylC(€o0aH,)12. 91 grarrs ( H m p.

121-122, M = 387, [a]: D = + ( chlgroforn.
Step 7 23% £
. NaOH

To a solution of R-2-ethoxycarbony1—2-(6-iodo— 1,2,3,4-tetrahydro-naphthalen-1-
y1)-malonic acid diethyl ester (14 grams, 28.7 mmoles) in 25 mL methanol was added 60

mL water and 60 mL 3N sodium hydroxide. The reaction mixture was heated under

reflux for 20 hours, then concentrated under reduced pressure. To the residue was added
200 mL glacial acetic acid. The solution was heated under reflux for 3 hours, and then it
was concentrated under reduced pressure. The residue was partitioned between 60 mL
water and 300 mL ethyl ether. The organic phase was dried (magnesium sulfate) and
concentrated under reduced pressure. The residue was recrystallized from ethyl
ether/hexane to give S-6-iodo-1,2,3,4-tetrahydro-naphthalen-1-yl acetic acid, 7.6 grams
(84%), m.p. 90-91°, M™ = 316, [0]p = +20° (c = 1, chloroform).



5 R [6-(3-Methoxy hensul fanyl)-1,2,3
4-t et rahydr o- napht hal en-1-yl methyl I - carbam c acid
W 00Tyl ester Boc Boc | "INH Step 7 XH3 , NH/EPB0E)13487
S 1 OSHThis step follows the general procedure of
Itoh and Mase, Organic Letten@ 6(24): 4587 (2004). In
15 nL di oxane was m xed
R- Gfpippdo- 1, 2, 3, 4-tetrahydro-naphthlen-1- 1o
yl matC I )-calr bamtc :

(O 059 gram 0.064 mmbes) 4, 5-
bi s(di phenyl phosphi no) 9, 9-di et hyl xant hene g,@u-g74

gram 0.128 mmol es), dl@ﬁopr et hyl ami ne (O 333
gram 2.58 mvl eg)~\and n‘el_hg%_t_hw : Q.2 gram
1.42 mmoles). T | onl. Okalyl Dhivridas

for 1 hour, thefh~wds>di| utetadPth 15
et her andfiltered The fid.Hcate was washed with 10 nL

und’gq 4 §cglét:5cgegg<af g Si ﬁ”y S r';}yd? n%Bﬂth%i%ﬂQﬁgf dc 'c‘? id (28.4

he f ue*was
gra@ig) qor Iﬁﬁﬁ)lH'S)ElrﬂiﬂOLtﬁh duﬂnlamntedguna play ad:d,edrS driop$ BM@ emd 12 mL

RS20 G55 B B ot Y RO 2410 e o e

it hRx edteh@ate@ b@dérdeduced pressure The remdue was dissolved in 250 mL

aq?ég[néﬁg@ tlw ng’,{i}ﬁ sFQ%% é]rtgg’ym % sgl&xgign tog $ m%ﬁ%ﬂé &@Qms 0.18
midle} @n 80 ﬁfg)hxfza&&z?l%sr dtided dr@widdhvelVB.5-hoB®. 9Th§ Ee]actﬁbn:rrrﬁﬁﬁrGGWas

éé@% witnd0R aul, WatS 5%4] %@(ﬁﬂrﬁd&ﬁwrﬁtec}_ s%hum chloride. The mixture was

edrdbddakif b0t tolaBhe, raaaeme yxhﬁ?hiisyelw«l'as deied I(magmesﬂnm sulfate),
ert-butyl ester Boc

ﬂpﬁgﬁgﬂceMunlégr reflux fgy Of."b %lurS Jihgse on was congentrateicf unaer reduced
ppé‘sEﬁrE BThSrearub MY dREAVELINT1B0 YD) dibxzhehnd-thesolatiyslwas added

ht hal en- 1 - Imathl]carbmcamd ter
dpaprpsejoaolBEoltI! 254 m) et ieh etoRdpTis AL 40 minutes
'I%g d61tl4i0h GRS AEQRRATRNA Qisfall @hfbun® oBtagiddithe watth dethtateakas

77% WO 2006/ 066790 PCT/ EP2005/ 013487 - 105 S
crnesniratedingr edread Ryesuse. skherpadueyasrgcrysall léecg%f%{ﬁhaml/ethyl

eﬁ{é? ¢ &Ide%c\ﬂ@ﬁmdsqn@smt@&amrynﬁ?ntm&dgggdmewﬁ&une

e resi due was partltloned bet ween

}qdmchloeldansjt}@dlydto@%rmm{ﬂmﬁm i(390), ThE. 28%?8%.,&\%1 =287, [
_d_:}ag%g was washed with saturated sodi um chloride,

('magnesn um sul fate) and concentrated under
r edStepdd
R-(6-Iodo-1,2,3,4-tetrahydro-naphthlen-1-ylmethyl)-carbamic acid ter

Boc

:/N
; Step 6
|/<EO (Boc), /@O
To a stirred mixture of R-C-(6-iodo-1,2,3,4-tetrahydro-naphthlen-1-yl)-

methylamine hydrochloride (15 grams, 46.4 mmoles) and 8 mL triethylamine in 250 mL
THF was added dropwise a solution of di-tert-butyl dicarbonate (10.9 grams, 49.9

t-butyl ester.

mmoles) in 50 mL THF. The reaction mixture was stirred at 23° for 2 hours, then was
concentrated under reduced pressure. The residue was partitioned between 300 mL ethyl
ether and 150 mL water. The organic phase was dried (magnesium sulfate) and

concentrated under reduced pressure. The residue was recrystallized from diethyl



5 pressure to give
R-[ 6- ( 3- met hoxy- benzenesul fonyl ) -1, 2, 3, 4-tetrahydro-na
w@bdaokhabeme | - yl nmet hyl ] -carbam ¢ acid tert-but yPCBEEPEN5/013487
0.21 gram (97%, MtNa = 454. Stens
R-[ 6- (3- Met hoxy- benzenesul fomgl-) - 1, 2, 3, 4-t et rahydr o- na
pht hal en- 1-yl nethyl|l - nethyl-carbamc acid tert-butyl
eth@ﬁﬁ&d’angﬂﬁ%%%eﬂ -(6-iddo31,2 BMHettﬁ]rﬁirbl(ﬂdeﬂﬂﬁt—aa-p'hﬁetﬂda]él—carbamlc
10 00 To a solu{
aci@tqrisbytzl epearnBAL grams 8L m-8n4 Ly 312 3\43 =87 elodn i (€ =
chl? al en-1-yl methyl ]-carbam c acid tert-butyl ester
gram 0.46 mmole) in 3 nL DW was added 0.025
gr &tep1 mmol e) of 100% sodi um hydride. To this m xture
5 vva%_ c dl@l@tﬁo L 8aaev1-9.2013 MtetrdhvBrdiBpiehaledeylmethyl]-
e was stirred at 23 for 2 15 hours,
ca te ith 25 nL water and extracted with
40 mL ethyl acetate. The organic phase was washed Boc
with water and sBacurated sodiun1ch|oridea%$r|ed
3

(magnesi um sul f|'a|t|e) and c trated reduced
pressure. The reS| due vvas——srubj—eet ed to press
col umm chr gmat6gr aphy over ca gel ﬁEFI40o
eluting w q et hyl apet

ace in he
R-[ 6- ( 3-IVETH -enzeljﬂégtd) Oy s|—1234te%rahydro na
pht hal en-1 20 yl net hyl]-nmet hyl -car bam ¢ [
t erThibsieryfollows dre generabprosedits ofHoh apg Mﬂse,@rzsmg Lgters 6(24):

a5 oy o pf S BER-AOUACL D, PRRARSI maphien-1-
10  yithettol)rallyonio-acidpért-bar nStf»'IWOMThle il.29 m;pﬁlﬁ), ami ne Boc
tng'gdangcgfgd %ﬁ%éd&%#ﬁdgiﬁn 9 (0.059 gr3hE8.069 mihhles, 4.8 ' O
biE(fﬁlﬁle@ﬂPhBiﬂhﬁW -pimebylenbeys 0.0742rgna0-12% mapglen o-
dlésg apht h%&%} iml @fj%g%g;]}n rﬂ%i@%mcﬁ% RAEB maRbEy-HEbPhdHM 10.2 gram,
1.42 mmoles) The reaction mixture was stirred at 50° for 1 hour, then was diluted with
15 50 mL diethyl ether and filtered. The filtrate was washed with 10 mL water, dried
(magnesium sulfate) and concentrated under reduced pressure. The residue was
subjected to low pressure column chromatography over silica gel 230-400 mesh eluting
with 10% ethyl acetate in hexane. The eluted product was recrystallized from hexane to
provide R-[6-(3-Methoxy-phensulfanyl)- 1,2,3,4-tetrahydro-naphthalen-1-ylmethyl]-
20 carbamic acid tert-butyl ester, 0.46 gram (89%), m.p. 73-74°C, M* =399, {a]p = +26.6°
(c = 1, chloroform).
Step 8
R-16-(3-Methoxy-benzenesulfonyl)-1,2,3.4-tetrahydro-naphthalen-1-ylmethyl]-
carbamic acid tert-butyl ester

_CH, _NH

Step 8

mCPBA
S

25
To a solution of R—[6—(3—methoxy—phensulfanyl)-1,2,3,4—tetrahydro-naphthalen-1—
ylmethyl]-carbamic acid tert-butyl ester (0.2 gram, 0.5 mmole) in 10 mL

dichloromethane was added m-chloroperbenzoic acid (0.3 gram, 1.34 mmole of 77%
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in 2 nL TFA was concentrated under reduced pressure.
To the residue was added 0.5 niL WO 2006/ 066790
w6005/ 013487 -106 nethanol and 1.0 nlL PCT/EP2005/013487
| Nhydrochlorio acid in ethyl ether. The m xture was
heated to boiling for 30 seWdnds and then it was
concentrated under reduced pressure. R-[6-(3-
solids). Hﬂxqmbﬁnﬁﬁnemudem ylijred a3 far- Q- 2hownhykhegohdiontwasl en
corbcsc;x*,tgtgfl)}%xf%li ﬁelg;%‘etla res% reoa%d &g?ﬂg Rﬁ.\{a rshﬁ’{fﬁ%%d BaLRLREE mL

acet at e/ et hyl|
th91 firtate Ind3OMLE% mcﬁﬁx&%ydrmmqbe "lllmorg@ﬁc phasel was 3ahed with

_E}g%t%gso[dﬁlémﬁp%)éléiau& ed TR hags?u%x su]fgﬂ &A@&Jr& %ﬁ?@ﬁﬁ&r reduced

pre(ss@nf W@Emm@@mﬂmwaenmesulﬁmﬂ)a 23 figetralimddo-maphibiaten-1-
ylrﬂ)g_tanll é}zﬁ]{mf gérg EfrZ{)g%l ?e(rt(y 9 oPang %ﬁ/ﬂeM p—* g_ él.:?QC
[ 6-stepdvet hanesul f onyl - benzenesul fonyl)-1, 2 3 4-tetrahy

bR R e S orgenes i > 3 RSl LS 1Bty

métﬁvlééalfbdﬁifc&aalt@rﬂbuﬁﬂleétanyl )-1, 2,3, 4-tetrahydro- napht ha
l'en-1-yl] - methylam ne; mp. 181-182C, M+H = 292; 15
R-C-[6-(1- I\/bthyl-ll—l-irrid%%cole 2-sul fonyl)-1,2, 3% tetr
ahydr o- napht hatkgn- 1-yl JNtet hyl ani ng-@al at e: aNpgy
196-197C, M+ = 306; R=C- : 3
ahydf Q pht hal e

o~

sa

[6-(3HInd
n-1-yl] -

[ 6- (5- Fl uor o= , ;S&b4 t et rahydr o-
napht hal en- | 0200yl ] -methyl am ne, H = 359; R-C

Rl o
naﬁ:}(tﬁaﬂlcmy I}ﬂmh&ryﬂ -@ithanaio wifl +érr-bul éstexe(()rmymx @46 apholehine3 mL
&1 as a),/cic{rﬁt()%ls granzi1 ni rrh%aorig)dcgfol%m’/oosroldgfm hlvgnde TR Afcture was
ad&dﬁ@d(ﬁhétﬁﬁﬁ)e @H— BENT.6 Mudaled| Ehelreactidromiptyreyad sBrréd uel3° for 2
hglg%,d tri‘l%-l was di 5 et?l_Zslrﬁf{ 'w]aieq%ﬁ %}lct%erlrc]tencf with % %Leéth}%cetate The
oRAARHAM W Wsh& With Water bnd s@ufatediodainy dhivridepdiidialneagnesium
s&fagé)gnd[cggge}gﬁga%%ﬁg {e@%f;é) Ip?rlegs:\}:gg |e§)1du%§§s s2 %) Keted Yt Tow

E%sélﬁe @@ﬁﬁﬁﬁ&ﬁahfa dph§ 'ofvEﬂJéi’lli&' 23] &mwm@lreanmmma@mahﬂ
ha en- 1-yl met hy

1) h | - h|
ageate i Bppne Rj[g @ Mgt tox%/_ be E%#gp?l 01%_, -rt%tgaﬁgdro naphthalen—l-

>ani t&}1- t €l &-afopi} hiab grum
yPRETHE At besor b e gl gl ot o
(739%), Mtcﬁso[@p retoB {6 F) L, mfethanol).

6- (3 ro- benzenesul f onyl)
-1, -tetrahydro naphthalen- I-ylnethyl] - 35
met HRe[6-&3riMet it ez eneshlioy 2 4:4-tetrghydro-naphth

BI‘OC ?Ha
/CH N\ ) rCHa _/NH
3 £ TCH, :
Step 10
—_—
N TFA oS3
0 0o o "o

A warm solution of R-[6-(3-methoxy-benzenesulfonyl)-1,2,3,4-tetrahydro-
naphthalen-1-ylmethyl]-methyl-carbamic acid tert-butyl ester (0.12 gram, 0.27 mmole)

in 2 mL TFA was concentrated under reduced pressure. To the residue was added 0.5 mL
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35

WD 2006/ 066790 PCT/ EP2005/ 013487 -107 Ethyl -
[ 6-(3-fluoro-benzenesul fonyl)-1, 2, 3, 4-tetrahydro-napht
whaoen6d790 yl met hyl ] -am ne oxal ate, MtH = 348. PERBPIN®013487

16 R-3- (5 Am nonethyl-5,6 7

8-t et r ahydr o- napht hal ene- 2- sul@mnyl ) - benzonitrile 5

The synthetic procedure described in this Exanple was
meghanobandb L1 nle EN marrpghlagicragiel ingihyd ether. sHegmixtnresedsdiepted to
bBHinBeSr FBAEcdiRls anMlehdrntias (fRentied vh&& r@:dlggd%rgsgul%. R-[6-(3-

SO NC2S Q;00-0 SCHEME U Step 1 10°R )
Masheg-lgpaensspiéorbh b33 4-tamphydrp-paphthalen-1ylmethyl]-methyl-amine

) Lon- 1. ] . .

R R i g S R R S
0982Mam (B0) m.B. 19-195°OM "H-=a346, Ttilo = &°Um= 1, methanol).

by REARRRREPEELh P Bl Brbli IERpUE5 £ 200

g r5 ] 2 WIm‘an-t@S[é; (+ hé\l&hgg—laajzgnesuﬁoﬁ)@) -1 grﬁdﬁl-m‘lthélzgro-ﬂﬁhrﬁhelﬂen— 1-y1]-
se ) -

e hreigid o BTyt S 2RSS RS TR ke

ms&@hatidlpn of sodi um bi carbonate (2.1 granms, 25.2

mol es) . The m xture was extracted with diethyl
et her and the aqueous phase was concentrated under

E;e:duceld Roce[f. tm;ﬁaﬁtag&@nyla%@zfﬁe{s?lﬁr?@-I,Q,rsgyfﬂﬁra man
ass | r 1, er e | rat € _was
%Bﬁgé%prkv%anﬁﬁﬂémmee@@e%ﬁw% DPe29%5200 e M Hhz 38Pans
(81% , ®-C2@-QeHPyRy Sy aiRReNZeNSaLtbi-diAt & Raphthalen-1-y1]-
216-218 C. o?l ovvlyllgk tetJe gengl?al procedﬁlﬂ ofBCtaggﬁi e
ragthglpminey m.py 18482 @M1t 4% 69(17): 5608- 5614

(2004), I@CUHGX(tlulll%tlﬂifl-1H—imidazole-2-sulfony1)—1,2,3,4—tetrahydro-naphthalen-
R—§6-| odo- 1, 2, 3, 4-t'et rahydr o- napht hl 'en- 1-yl net hyl ) -

Iy mbﬂa@m@’m@w TB @ V9 ';é%f@v 6238%am 1.0 mol e)
sodi um F_eYRNGALMEENES Wultb Y15 129 £ tetrahydro-naphthalen-1-yl]-
methylamine, M"H = 341;

R-C-[6-(5-Fluoro-3H-indole-3-sulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-
yl]-methylamine, M"H = 359;
R-C-[6-(1H-Pyrrole-3-sulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-yl]-
methylamine, M"H = 291.
R-Methyl-[6-(1H-pyrrole-3-sulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-
ylmethyl]-amine hydrochloride, M"H = 305;
R-C-[6-(6-Fluoro-3H-benzimidazole-4-sulfonyl)-1,2,3,4-tetrahydro-
naphthalen-1-yl]-methylamine oxalate, M"H = 360;
R-C-(6-Benzenesulfonyl-8-fluoro-1,2,3,4-tetrahydro-naphthalen-1-yl)-
methylamine hydrochloride, m.p. 248-249°C, M*H = 320, [o]p = +25.2° (c =1,
methanol); .
R-(6-Benzenesulfonyl-8-fluoro-1,2,3,4-tetrahydro-naphthalen-1-ylmethyl)-
methyl-amine hydrochloride, M"H = 334, [0]p = +18.5° (c = 1, methanol);
R-C-(6-Benzenesulfonyl-5-fluoro-1,2,3,4-tetrahydro-naphthalen-1-y1)-
methylamine hydrochloride, M"H =320, [a]p = +11.2° (c = 0.5, methanol);
[6-(3-Fluoro-benzenesulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-ylmethyl] -
methyl-amine oxalate, M"H = 334; and



(0.246 gram 1.3 mol e),

tris(di benzylideneacetone)di pal |l adi un{0) (0.05 gram
W@ 2@546¢2% ol e) , PCT/EP2005/013487

4, 5- bi s(di phenyl phosphi no) - 9, 9-di net hyl xant hene (0. 062

gram 0.108 mmol e), cesiumB&r-bonate (0.53 gram 1.5

mmol e), and tetra-n-butyl ammoni um chl oride (0.362

gram Eth31 fﬁ?’(ﬂ ﬁmonmbmen@df@mdbﬁé rtetrrbydreynaphtbalen-dr

by xture was diluted with 80 nL

Yl“é"t‘ﬂ’afa%‘& {3 e{‘talear{eén 4e§d with saturated sodi um

chloride. The WO 2006/ 0667 ExamplE/ P2005/ 013487 - 108

Or 03P1,C PRASEMERy 05 ot (ARANES B MR LA benzonitsile

con faer—Tedtced pressure. Ihe residue was
sulghe @)hﬂl‘iettc(:prbcedupe ésstibel incdhisfrawipleorastcatyiesoh agspsding to the

Sili OO mesh eluting with 25% et hyl
Profcet ‘gg"r’ls R- [ 6- (3- Cyano- benzenesul f onyl ) -
1, 2, 3, doct etrahydro napht hal en- 1- yﬂomat hyl ] - car bam c
aC|d thnt butyl ester vvas obtainethas 5 a f 0.2 /NH

gram(47/<) Sp1 = 426, I ]D_ +5 (c =Stejb2 net anol)

| Aot SANE dro napht

| fonyl) -be itrile BQ)CdyB [-1NH - CI—BI-INH@N
Step 2 S 6 07Following the procedure of steps 9 and
10 of Exanple 15, R-3-(5-Aga@retgy! - 10

5,6, 7, 8-tetrahydro-napht hal ene- 2-sul fonyl ) -benzonitril
e wiep prepared as an oxalate salt: mp. 212-213C, MH
= 386 (b5 bk ebfttonvi. 1, VB iralpdabRashthélen-1-ylmethyl ] -
R- -Benzenesul Tonyl -8-TlTuoro-1, Z, 3, 4-tetrahydro-nap

canbdraicepidyerybitsd BStED) - acet ami de 15 The synthetic
procedure describgd in this Exanple was carried gt
according to the process shown in Schene V. F, OH
Step 1 F OStep:/LN O FFS as K gH F IN B F
N~-CH3 Step 3 =D Step £%p%, a 0 OT 00 SCHEME V

NC SO,Na
| .S.
O O

The sodium 3-cyanobenzenesulfinate used in this step was prepared by heating a

solution of sodium sulfite (3.2 grams, 25.2 mmoles) in 10 mL water to 80°, and adding
dropwise thereto a solution of 3-cyanobenzenesulfonyl chloride (2.55 grams, 12.6
mmoles) in 7 mL THF and a solution of sodium bicarbonate (2.1 grams, 25.2 mmoles) .
The mixture was extracted with diethyl ether and the aqueous phase was concentrated
under reduced pressure, heated, and filtered through Whatman GF/B glass fiber filter.
The filtrate was concentrated under reduced pressure to give 1.92 grams (81%), of
sodium 3-cyanobenzenesulfinatem.p. 216-218° C.

Following the general procedure of Cacchi et al,, J. Organic Chemistry: 69(17):
5608-5614 (2004), a mixture of R-(6-iodo-1,2,3,4-tetrahydro-naphthlen- 1-ylmethyl)-
carbamic acid tert-butyl ester (0.4 gram, 1.0 mmole) sodium 3-cyanobenzenesulfinic acid
(0.246 gram, 1.3 mmole), tris(dibenzylideneacetone)dipalladium(0) (0.05 gram, 0.054
mmole), 4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (0.062 gram, 0.108 mmole),
cesium carbonate (0.53 gram, 1.5 mmole), and tetra-n-butyl ammonium chloride (0.362
gram, 1.3 mmole) in 10 mL toluene was heated at 95° for 4 hours. The reaction mixture
was diluted with 80 mL ethyl acetate and washed with saturated sodium chloride. The



Step 1 20

6, 8- D fl uor o- 3, 4-di hydr o- 2H napht hal en- 1-one. F OH
w®E@p/0ds70 O F  F WD 2006/ 066790 PCT/ EP2005/ 01B4BEP2005/013487

-109 This step follows the general procedure reported

by Eaton et al., organic CheniO8try 38(23): 4071-4073

(1973 Eat on reagent, prepared from 32 hosphor us
ongamic astevasalmd19@gwmmwiéﬁﬁ@saﬂdf@m@t@é¢@n6%ase£@a@ BEpssure.
TR regﬁgi Eégéﬂl Hd PR 12& p‘llesglﬁ’e%oﬂinf)ﬁ Eﬂ%ﬁlat(gégﬁly dveP Silidd %é? 230

rarrs 19 mmol es, prepar descri b
4(!5)}/m%1peﬂet1m wah 25%&tlu$ agﬁ@gg@hyxamn M&pﬁ Cyano-benzenesulfonyl)
{ 0

L A R R MRl ABHc IR BB Bl was obtained as
5 v, fdlgrach @A%), M= 426G {kled= i-6e(camd, ihethang).oduct was
ext tzedtvmce with 500 nL of a mixture of 2 parts
di eg%-k ether to 1 part et hyl acetate. The organic
phaRe3- nwasmeth tednssidhalends?-calftoibpbenzonitrile
wat er, saturated sodi um chI oride and then it was H
dried (magnesi um sul f at e)BI The sol ution_was 1o ? 3
concent r at ed under reduceNH pressure. o-CHs ~NH

6, 8- Di f | uor 0-& 4 d| hydrv_o 2H ngtpe hal en- | - one _ was

i sol ated by tmn:tl:ﬁmh e, @ 5% ghans
(82%, mp. 58

8- Fl uor o- 6-

phe -3, 4-di hydro-2 |Qrx§4s)cg$1thal en-1-o0

ne. FOF Ste 2q:\ s KSlSAmxtu

XM RS aR  100% o

10 595373&1tet5a}5'dmmh1d)thhlnne42ﬁulf@hﬁbbmnhektw paepaBetas fnopxalate salt:

Wt Berl o BT SRR [asDMS) 2 ed w i s0

mL di et hyI et her. The or gani Exapipds &7 was washed vvlth

‘ : L%a en-1-ylmethyl)-
phenyl sul fanyl 3, 4- d| hydr oazdthrﬁ@@ht hal en-1-one was
obt ai.ned by recrystalliz on . of resi dye, from
15 of hlheSRBRLTCPIKHE desgm@ﬁ ﬁhaﬁﬁxes‘aﬁfe wasfiafried|quf aggording to the
PYbtbssshdhd in SShéhe §.
R—(6 benzenesulfonyl 8-l uoro 1,2, 3, 4-tetrahydro- napht

Rt hoh) giéypam ad terStebmtyI ester

D O O

0]

:’ ~Boc _/
Step 3 z
Step 4
— @ @O @O
SCHEME V
Step 1
20 6,8-Difluoro-3,4-dihydro-2H-naphthalen-1-one.

F OH  Step1 B
—_—
()
£ F
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R-
(6- benzenesul fonyl -8-fluoro-1, 2, 3, 4-t etrahydr o- napht ha

wo emwsegrbiret hyl ) carbamic acid tert-butyl estRCT/WMRZ05/013487
obt ai ned by preparing (8-fluoro-6-phenyl sul fanyl -
1,2, 3, 4-tetrahydro- napht hal em9l- yl met hyl ) - car bami c
acid tert-butyl ester (not shown) by the procedure of
St'Plﬁ’ﬁ st% tfdl[d%é&ﬁe g 61%&11 ke rd Ia&bb’}eEatbﬂ etalg0rgimt Ghemistry

I 06/ 066790 PCT / -
38(@@%%60%3& 197 FaiGHFREHE: SR BPF O%%Z’B@éﬁ@%m’“de

and®{925he Qnéhé}{es@ﬁﬁﬁp h&d,JPas W&ﬂéd at 63P20A sShetipnbf R—(N E( ifluoro-

Ben I 8-fl 4-
ponetnge 15 G st AR (R .

USI35 @8 % S BB Oh I AuMEHhitasid v a8@eddnd the reaction mixture was
enzenesulfonyl 8-f| uoro-

heate a13553,C fen 3oaminntes. ﬁl‘é}g ARiprTe Was Ro%eﬁ,gpm/} }, crackegbice and the
pr(?ﬁi’&gwaféﬁram&imc%%lﬁf 500Qnil 084 Aliktube @22 1561@ (ﬁéthylrktﬂerf’(b 1 part

concentrat ed under reduced ur e
ethybadethto Tesorgaris phoseavas washad wigh sate SO Hﬂnwag’@amwa"ef’

satﬁ?a%d $o yc drgﬁ aﬂ@%lhéfﬁg 6ds dr-f&?(rfl Elhﬁf‘su!llﬂafé') UTRe ¥6}8tion was

rre ours. ution was

conmnuetﬂdrtmdedraﬂlrﬂd@i PlegsiR: @815}1%%@9r%4mdrﬁéfregwldbeen-l one
was 1stolaQ§{ %}ec@gﬁﬁlza{?&{ ﬁgﬁfh%ngb BYaho {5205, el 57-58°C.

ani ¢ phase was dri ed (rragne3| um
sulStgt2) and concentrated under reduced pressure to

lf legvﬁl Rﬁ' N-g—(gg] gﬁ_ %Fﬁgﬁﬁ% fd?&gdroslﬁ-ga%ht_haleg 1-one.

m deas a honodgeno@s foa 06 15 gram (6995
362. Simlarl W pripar drg!t!elipz (699

R—N—[6(1H—I sul faqyl )-1,2(3, §-te o-
| d 3375
18R—2{ ¢ ]me S anpl e
haI %qﬂqlﬂg ‘r_c}g ba;tﬁueoqg%:u ﬁlyﬁrg 211-'1' r%dp%‘thalen— ro%@(gb%reﬂg p?% moles)
arf P AtRksiudn Bridpitdle (081480, 54 momele) Tiné ndyDMS was heated at 50°C

procedure descri bed d.
tohrantndhe victe Wiy lsedwEhatany b AR g en it was
extPded vEB5 - mt NiethyldtherNThE ot#ankXRase Was washed w1th water, dried

(magnesium sulfate) and concentrated under reduced pressure. 8-Fluoro-6-

phenylsulfanyl-3,4-dihydro-2H-naphthalen-1-one was obtained by recrystallization of
the residue from ethyl acetate/hexane, 0.871 gram (58%), m.p. 112-113°C, M*'H = 273.

Step 3
R-(6-benzenesulfonyl-8-fluoro-1,2,3,4-tetrahydro-naphthalen-1-ylmethyl)-

carbamic acid tert-butyl ester

H
N

F < “Boc
@\ Step 3 | H
' S

N

R-(6-benzenesulfonyl-8-fluoro-1,2,3,4-tetrahydro-naphthalen-1-ylmethyl)-
carbamic acid tert-butyl ester was obtained by preparing (8-fluoro-6-phenylsulfanyl-
1,2,3,4-tetrahydro-naphthalen-1-ylmethyl)-carbamic acid tert-butyl ester (not shown) by
the procedure of steps 2 through 6 of Example 15 above, then oxidizing the sulfanyl



% O OSO O O SCHEME W25 A nixture of
R- C-[ 6- Fl uor o- benzenesul fonyl ]-1, 2, 3, 4-t et rahydr o- naph
W0 b@bo6r720  yl ] - et hyl ami ne (0.28 granms, 0.877 PODERY0)5/013487
2- et hyl sul fanyl - 3, 5-di hydr o-i m dazol -4- one (0.25
grans, 0.96 mmol e, prepared ly-the nmethod reported by
Chen et al. \/\09736859) and sodi um hydroxi de (0.038
corFhATE to@hEulfEw] Soduet iry the brraadirewd stei\® T EREHPREFOM H =
o0, /| EP2005/ 013487 -111 heated under reflux for 22
Chours. The solution was concentrated under reduced

pregpure to 1/3 volume diluted with 25rrLethyI
acet at e, and )

5 ac&ﬁﬁ{aentrat ed under reduced pressure The resr due was
subjected to colu chrorrat ography over silica gel 5
230- 400 rnesh el ut| with a gradient of 2- 15%ﬁe rbq_rrol
i n chl or of or chonfar BPRg 0.25% ammoni um ﬁydr:ﬁxr\g’e

R-2-{ Step 4

[6-(3 oro esul fonyl)»1, 2 @m
napht f yI] am no} - 3, 5 zol -
newas o tgloed as a white solid, rams (58%,
MtH = 402. Exanple 19 10 2@75‘09 ( /9

C [@wﬁﬁn Ed)lﬁﬂb@ of R-(bebenoénesd fongl- S-ﬂtyolrs-lll,Z Béyetyahydg-gaphthalen-

gl rOpPbas e atierich 0yt PR 2 TR A2 el TEA was

co%@éﬂﬁfa@% %elg g&ﬁﬁé& gfh@sdre Theresiduooas dlssjhmdnermemdme, and
10 0. S.hllqacp];gc a e&iquTE??%ctl ) el%uégrie \}l_as?‘.llrrgl nggefo_# hours.
Tllre s%'hﬁﬂ)n“wés cbn!:e(nthiéd MhdReeedNc&l pidssube arid the lresidueNvad partioned
between 25 ml chloroform and 5 mL water. The organic phase was dried (magnesium
sulfate) and concentrated under reduced pressure to leave R-N-(6-benzenesulfonyl-8-
fluoro-1,2,3,4-tetrahydro-naphthalen-1-ylmethyl)-acetamideas a homogenous foam, 0.06
15 gram (69%), M'H = 362.
Similarly prepared was R-N-[6-(1H-Indole-3-sulfonyl)-1,2,3,4-tetrahydro-
naphthalen-1-ylmethyl]-acetamide, M"H = 383.

Example 18
R-2-1[6-(3-Fluoro-benzenesulfonyl)-1,2,3,4-tetrahydro-naphthalen-1 -ylmethyl]-

20 amino}-3,5-dihydro-imidazol-4-one

The synthetic procedure described in this Example was carried out according to the

process shown in Scheme W.

H O
d o e — QO
'/ \\ O
SCHEME W
25 A mixture of R-C-[6-Fluoro-benzenesulfonyl]-1 ,2,3,4-tetrahydro-naphthalen-1-

yl]-methylamine (0.28 grams, 0.877 mmole), 2-methylsulfanyl-3,5-dihydro-imidazol-4~
one (0.25 grams, 0.96 mmole, prepared by the method reported by Chen et al.,
W09736859) and sodium hydroxide (0.038 grams, 0.96 mmole) in 6 mL ethanol was
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Boc 15 SCHEME X Step 1 R-Thioacetic acid 5- [5-(

tert - but oxycarbonyl am no-net hyl ) -5, 6, 7, 8-t etrahydro-
woapaobaben- 2-yl 1 ester HH N BoC !N Boc St epCI/ER2085/013487

H 3CILsK H3 C 20 A mixture of

R-(6-iodo-1, 2, 3, 4-t et rahydr o-1ddpht hl en- 1- yl net hyl ) - car

bam c acid tent butyl ester (2.0 grans,5.2 mmol es)
heatedagsienmilunifostdhars Tk Sbilalcgr‘dﬁﬁsconsemmtedrﬂmee ggduced pressure

t041/§ 3 QLA peR Wﬂvﬂ)%stﬂﬁ bt actate, ShARILYIARE IERR, 408 s38bm
carbmm(tdl ‘Benarghnidphaacwes dried dinpgrdsivan suHa0) apd cor&ntpatadsinder

xR GRS, MBS AR R0 ool ROt Gt lcs e

2304 Dmesh dutingwith wasadidnt of 2d 58 meehanolin chBrhfeamsconTining

o 5ty A 12 Nl by o BB PR. ey

niptdhdeil oyl inethyl - anined 3¢ dihgdob- Baidard4ednevad iobtained as a white
ase was dried (rmagnesium
@{# ﬁ‘&pgﬁrag?’iszt%%p]gg%r a%deig under reduced pressure. The

5 residue was subjected to [Ex pkee]ss)sure col umm
At 0Q 0 h

R- Thi oacetl c aci d S [ 5 vl I-methylamme

ééﬁffhsb“t BSitp o fesred s PR Pl T B oo to the

pPo@ss3haWh ih SAdne X0 p. 68-69, MrH = 336, [a] D = +32.5
(c =1, chloroform. 10 Step 2 R'|(|6 Mer capto-1, 2,3

4-t et rahdir o- napht hal en- 1-yl rrethyl rbamc acid tert- N
butyl estesocH H ZN Boc N goc 0(~ ep2 |~ 30 H3C S¢ Boc

NaQd HR To a ssbpition of JR-t ic acgdp >3- [5- 5
(t oxy | ami np- nd 5, 6, 7—8=—=*5 @O
errakydt o- napE% hal enHZ"y $ (0.84 NagQlts, 125

mol es) in HC Sfet hanol was added 1.0 nL (4 nmol e)
4 M sodi um hydroxi de. The solution was i medi ately

H
_/ ~Boc g/
Step3 H H
Boc~N ,, \\
\
F |
Boc
SCHEME X
Step 1

tert-butoxycarbonylamino-methyl)-5,6,7,8-tetrahydro-

\Boc

w
(o}
(¢}
||IlI

: i Step 1 j\ /@O

A mixture of R-(6-iodo-1,2,3,4-tetrahydro-naphthlen-l—ylmethyl)—carbamic acid
tert-butyl ester (2.0 grams,5.2 mmoles) potassium thioacetate (0.713 grams, 6.24
mmoles), 4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (0.301 grams, 0.52 mmole),
tris(dibenzylideneacetone)dipalladium(0) (0.275 grams, 0.3 mmoles), and
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concentrated under reduced pressure and the residue
was partitioned between 10 nL 1.0 M hydrochloric acid
war@e®e7pd. et hyl ether. The organi c phase was REERBI05/013487
with water, dried (magnesium sulfate) and
concentrated under reduced -{aressure to provide R (6 20
mer capt o-1, 2, 3, 4-t et rahydr o- napht hal en- 1-yl met hyl ) - car
d11§% P@Wle@l@ﬁdmﬁﬁé {1 Dlgryins 9t emnadesa in 50 ydt dibkdneevas otiired at 23° for

18 ](A%urs ugg W?sg%%tec? @{tﬁgo%rl\r/»& eiﬁyl [eﬁ‘gr ah@k1Bred. TR filfrate was

waiHeﬁrﬁlt}ﬁN lMﬁ&hhﬂﬁ)&lcﬂUWﬁm ratdisyiuyated sodium chloride. The organic

et rahydro
ph:g,qe g\@p ]dlélﬁc)], klfnagnqs ftﬁﬁﬁeﬁ an Cﬂ?“&gg"&feé 11nd§1(;jl red duceq pressyre. dThe
reshﬁfé%vab Uﬁbﬁ%a@& tElowhprbssuieNoRafh EhienBacgrahepves siIthgﬂ:i 230-400

megb FioioE a0 4 BaRieBLH TG el i eaggs & Thigegeti acid -(5-
(teI'teSlItoﬂ‘éE?rﬂon?ﬁhﬁﬁoiiﬁ&Hyl)-B 6‘;7"'8-$etrdhtydﬂ) nqﬂuthﬁle@aFﬁbesterMS

| uor o- 3-i odo- benzene- - di am ne, rd| n

obpnmdee@@rvehmmohdds? wé&%@wmp%@%p 873369 f’ig o*f 5°(c=1,

c V‘%&@ t al., WD 9400124. Briefly, a mxture of
hlé’ (df'0- 3-i odo- benzene- 1,2-diamine (1.3 grans, 5.16
mnﬂtgﬁa and 1.5 L of 96% formc acid was stirred at

1OME 1S 3 41 AEhyaRe th&PAL1 ri¥thyP %88 ahienkid tert-
. e m urevvascooe inan ice
bubdtestemnd the resulting solid was coll ected, washed
with water and dried in yacuo to 5 provide 1.16 grarrs
(86% 6-fluoro-4-iodo- 1):Nb§ nzoi m dazol e, mp.
210-211C. A mxture off 1 gram (3.8 nmol es) of I%Qr‘f’ls

benzi m dazol e,y di - put yl  diSterdonat e gr ans,

4.2 mole), angl 5 thyI ami ng yri d| @@» mL

di oxane wasH st 1$7ed at 80C f oNa® '

concentrat ed under reduced essure. Purl fi catl on

t heTo esolution obfi-thiskeatis 26idrS Eﬁafté@*r cgbepylamings 5‘%&11) 5,6,7,8

teﬁr%ﬂgﬁg a&ﬁﬁﬁl&! ﬁltyl NGret\(d. 44 I EL B mAESH! R B thD rdthanol was

adsletll mm<4 modls) B M sedivindigerdde - Thersobitian wasdapediately
cct(x%é%%& %hd?rsx%gﬁcfg%r&zu relafd b feklaﬁe 32} pktitibn&Bb&HREF10 mL 1.0

m Xture
Nﬁhydmdﬂoma a¢1d dod b mioithyl¢thes Tixel org@mb phaseveas waphed with water,

dle‘? g’(’géjri) N2y ?“ﬁ%{e& élé%e?’gneg g&ga I l(21[| u Cc)searfssure {9 provide R-(6-

ram
nferépto-112, Q—Xetrahydro -naphthalen-1-ylmethyl)-carbamic acid tert-butyl ester as a

bi s n hi no t. y ant Q. 058
cgmne@&ﬁé theres OB e b WPRG (0 45
le,r%r,ﬂ?ml e), and R-(6-nercapto-1, 2, 3, 4- tetrahydro-
naphth en- 1-yl nmet hyl ) - carbam c aci d tert-butyl ester
(O m 1.02 mole) in 6 nL dioxane was stirred at

50C H-0.15 X 1bt-Batxgcarfhiglamixnbunethvi 5,67 Sutbrrahwiro-maBbthalen-2-
yleitujfgrllyﬂ -6-fluoro-benzoimidazole-1-carboxylic acid tert-butyl ester

H

o0 b{ QL0

The 6-ﬂuoro-4—1odo-benzo1m1dazole-1—carboxylic acid tert-butyl ester used in this

step was prepared from 5-fluoro-3-iodo-benzene-1,2-diamine according to the procedure

ulll\

\Boc
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et her and washed with 2.5% hydrochloric acid, water,
and 0. 75M sodi um car bonate. The organi c phase was
waleioedeq7pmgnesi um sul fate) and concentrated UNBET/EP2005/013487
reduced pressure. 20 The residue was subjected to
col um chromat ography, firstiBver silica gel 230-400
mesh eluting with a gradient of 5-40% ethyl acetate
of Webkeetahe W@ 8400184 Bovly, aAuixture of5-fluoredtipdd-bentensilifgdiamine

(1 % _gﬁdr{lsgg 1 é‘lljrtno%(g( Nl Pgl Fﬁfé% ﬁ)rhﬁ’c DEX WS stirred at 100° for 3 hours,

oxy car
thmdmydd) a15d 55 Hm185% eodlanym;rdmndpwami@d Thy |rmutarawy$ gooled in an

réﬁElEl.iRS graRﬁs (186%)(6 ﬂ60r394-((810- ]]Hi)beni’om:ﬁda(zdlt IIILIH 210-21%C.3A

mllzg%ure j)f L0 ﬁarpg?)S namg%e%( dﬁﬁ-uf%_gmgu%%liegn 1-Tﬁslbu1§1]d,’1§arlagn:ﬁe (0.92

grdrHi 4. Bmndle), addh m@dintetiylamiiopyridibe 81 1% mL dibanelvagBtirred at

o0 Gitwetii bt engeykiet bt diped Butsing PRRiatiop of g pesicue

byt dodlin tﬁror&ﬁo?d hy 6%dr Bifica el QBO-MO(NHESH- e].ultllNg Bath 3% eﬁhyl aketate in
~ Step

he[xsne gave 6- duoro 4—10%10-ben201m1dazor"\!l carboxyhc ac1d_ tertqbutﬁ ester as a

cr%tﬁ{lheﬁ}lfdolﬁggfdiﬂﬁMDGW)ﬁﬁ‘p”%hﬂO 5,6,7,8-tetrahydro-n
ap

yI o mD&W? ?f Gipprstdodnshsroimidasded- rrhamtic iRy ester
C'I% au0 v nﬁﬁbl@B Wﬁﬁ&H&@ﬁﬁ@nﬁcétbn%ﬁdﬂ@&fuﬁf(@Y @047 gram, 0.05

miia,q o b o A L OREE DS €8 H mamole),

dﬁs%%%ﬂg}e‘ﬂlgylﬁmme (0. 32 mL (1.84 mmole), and R- (6 -mercapto-1,2,3,4- tetrahydro—

[5-(t But oxycar bonyl ani no-net hyl )-5, 6, 7, 8- tetrap
ngphthglen-Agilmgiy )= %\)W?FIP tergybutyl ester (0. ’5 gram, 1.02 mmo e¥ n 6 mL

ol &as@%%ﬁ'a%@@zfalr €5l lrouRd. PrhethixurdGiad dilgfed-viatt 30 mL ethyl
ester was protected follow ng the rocedur

of st
ether ofd \B@é\népx@thl%S% yé;q,:élonc acid, water, an% 0.75M soc‘flum ca?boen%te The
%ahg} I{h ‘{J%Odr%dl (gfh%ﬁ@ﬁﬁh@hﬁﬁ PrdcoRcentrated under reduced pressure.

sul t et rahydr'o- napht hal en- ]f/ Z
Thmqseiuemamsub]g@gd to @lmpmbrog@atgwphy f{rstg).ver silica gel 230 00 mesh

eﬂl?mE IWlilt(?lr %ﬁgﬁﬁgﬁw %ﬁ% lce%atgm?he‘}(aﬁ@ LhARYH SveP ARHHRAL neutral

no- guani di né

allﬁm(@ ellﬁhus mathidis ethekagetabip hexane, B-44L5- éﬁﬁaﬁt}ﬁ@mammﬂmno-
dh-

r%e%)?? 5 % 7yé 'E& ,dil%f'glo d@}tﬁ%?xg—\é S’;ﬁfnz a e2 a6 dkﬁ'o\ﬁ%ﬂz&ﬁﬁ%()ﬁ 1

cmﬂm)xﬁtc}adrdotertdptty}ﬁtee map olytainedas wypwé,rﬁ Fegramm (66%). NMR (CDCls)

FREISP YRR oGRS 9309156 410, PERRE NS 1, 0=

221]H@,FR)= 10 B 5 4(63- (B, UdF)03 46 fraeHak 6132 my 1F1)13.0 (m, 1H), 2.76 (m, 2H),

3. 4-tat d n h n-1-ylmethvll - 15
Btutf (SRt ok
[ 6- (S8epHt uor o- benzenesul fonyl ) -1, 2, 3, 4-t et r ahydr o- napht
hal ol d’ ( 8- FFEoroylﬁ—ben201m1dazol 4-ylsulfanyl)-1,2,3,4-tetrahydro-naphthalen-1-

yl]-methylamine

H
NH
F =/N‘Boc F g/ 2
—_—
Boc- S HN R
Ny \=N OO0

R-4-[5-(tert-Butoxycarbonylamino-methyl)-5,6,7,8-tetrahydro-naphthalen-2-
ylsulfanyl]-6-fluoro-benzoimidazole-1-carboxylic acid tert-butyl esterwas treated with
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3-nmet hyl -urea was prepared by treatnent of
C-[ 6-(3-Fl uor o-benzenesul fonyl)-1, 2, 3, 4-
Wo etocaboree o- napht hal en-1 -yl ] - met hyl am ne wi t h P€T/RP1005/013487
|socyanate according to the procedure of Najer et
al.; Bull. Soc. Chim Fr.; 4DB9- 1071 (1957) 20
Exarrpl e 22 N [2- (6- Benzenesul fonyl -
mesacmdreparhwoxcchhmmie@mo@dyre) ofsmpe&cgﬁﬂxarrgalmlrﬁ di hearesulting 4-

5 T B BREEHE Fy2567 DEe Bepy IEp

ﬂuhfro—EHqulrﬁNékdiH lﬁcatbdxyhc d9id GIDt—bgtyl Qgter@z@rdegrqtgctgl fothowing the
S f
prticeéugp 0 sEeg 0 éﬂ%éﬁ?m Eggﬁ? ﬁ&?en-ﬁni&@ﬁﬁ%ﬁ _1%{:1%%?281%1(:(1?%01 -4-
ylsgllcf)faﬁ%g) g,zatmétetraﬁyﬁlﬁ)nmy}ﬂ)alaﬁ t-ytlamisthyldmide, Mi+tbz 36@
.13gnms, 0.90mmol e) in 30 s stirred for
three hours at roomt errper%HMm di ne sulfate
( 90(m)) Nvisss( 2akidesh-bémnkhesukfanyi)- 1,208 4-tdtrahydro-naphthalen-1-ylmethyl|-
di i sopropyl et hyl am ne, Nand t he rEﬁCtl on m xture was
stirred overnight. Th NS xture was dil ut ed
Wi lt(lt!t)wi{?(% Fhﬂ?oflf&ﬁzefrﬁ&ﬂf(ﬁﬂybQI,MJtlt-ﬂetrah};chbaiaphﬂtatea- -ylmethyl]-
co ecte iltrat wat e
N oHaRe-ByaRIdR WS PAPRaBTd ﬁ%@fﬁ-ﬁé—%ﬁm- ghren@ffici 6254
teﬁéﬂﬂ‘y"dj?&@ﬁ tﬂa@l&ﬁll L-Zn&hﬁlairﬁid witly diphengphinbahigatelacydridirgcto the
eLy guani 66790
p1p 9’:‘#8 %%Ehi%é 1%1%ﬁq884§$epar ed from

[ 6- (3- Fl uoro- benzenesulfonyg 1213,2 4-tetrahydro-

na ht hal en- 1-vyl t s
P R ly As Ce | C Cl ,. —; @N}{éro naphthalen-1-ylmethyl]-

tetrahydro napht haI en- |-§lr]15tﬁ§]eﬁ1\éh} guani di ne, MH =

N [ @)cblqcl(?uglft@ra&wmgﬁfmmw 3.3.4-tstrahyglre-opphplspol-Hasthyll-
3 %&ﬁﬂ%ﬁei wid PR gsﬁéh'b n%atrﬁ@ﬁ lay bammﬂasﬁi-aéﬂz@ﬁesuﬂfbﬁyl) 1,2,3,4-

synthetic procedure’described in this Exanp

tetrahydrochaptithalesnc bivh rlﬁ\gﬂ“b’lﬁmlﬁémtbr%@b%lés%%e @qﬁosg%%the

efisptie sihBer SEPi 5 BTN O R K Csten 2

Example 22
N-[2-(6-Benzenesulfonyl-1,2,3.4-tetrahydro-naphthalen-1-yl)-acetyl| -guanidine

The synthetic procedure described in this Example was carried out according to the

process shown in Scheme Y.

O o) NH

9% J@O e QL C0O)
2) Guanidine S

/, \3
’ o sulfate

SCHEME Y

(6-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yl)-acetic acid (0.30 grams,
0.80mmole) and carbonyl diimidazole (0.13gms, 0.90mmole) in 30 mL DMF was stirred
for three hours at room temperature. Guanidine sulfate (90mg) was added, followed by
0.1ml diisopropylethylamine, and the reaction mixture was stirred overnight. The
reaction mixture was diluted with water, and the resulting white crystals were collected by
filtration, washed with water, and dried under vacuum to afford 190 mg of N-[2-(6-
Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yl)-acetyl} -guanidine, M+H = 372.
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HCO2H, Pd/C 1 I j ~ O, O10 SCHEME Z Step 1 (1
[ 6- (3- Fl uoro-benzenesul fonyl)-1

WQ@2®646d700 1 ahydr o- napht hal en- | -yl methyl | - PCT/EP2005/013487
car banoyl | - met hyl ) - met hyl - carbam ¢ aci d benzyl ester
Step 1 O~ , CH3 fNH2N ~PDLBA F fNH O-O ?H3 HO&Nu
ONzzz. 0 OQ' HOBT, DMAPECD, Et3N O o 15
C- [ Sumpibuly RIGIPQS“E)@ﬁE’e[ﬁe@ulflfl@TWb§nZ£n§u§0mdi-ét%%y@r@é’ﬁ@p

a1yl
R Ak Al e L 55
tfétﬁhéldl(cﬁnm en-{- hml]eguamimyd\da H8Aot ri azol e

(0.11gns, 0.84mmle), 0.16gy
N-(3-di math I am nopropyl) N—%bodl imde (0.16
gIs, { oyl rietr maphthaRrtrplnesthyl] -2
in 30 rrL met hyI ene Chtrr‘s—&%ﬁ‘e—r‘ezrlj%]ls d at room 20
te erature for 24 ho fifts C%E‘gtglg—lg'g was quenched
he spnthetigproceduandeschibedsimtthisdixamiplet waseamés] aiisocdrding to the
(ergsoshg%llﬁgc}ge%%% and nmedi um pressure chronat ography,

ting wth acetate, gave 0. 15gns of

({[6- (3 FI uor,QHbenzene%QWfonyl) 1,2,3,4- tetrahy@\{(o/-\

nphthal en- l/yl met hyT - car Banesl} - net hyl ) - met hyl cari

; ester as an @ VIO 2006/ 066790_-NH

B487 -Q116H $tep-2 N [ 6- (3 - “Fluor&b ¢
‘ ) Ho” NN O

-1, E 304 tetrahydro naphthal en- 1-yl

rret hyl am no- acet amoge, DﬂNp@ﬁB%E“G) (~ N. Qgéé Step 2
F f-NHOO/ \ =\ HCOH, Pd/&' C To a

stirring solution of ({

[ 6- (3- Fl uor o- benzenesul f onyl )-10&1,2\479'éatrahydro-

napht hal en- 1-yl met hyl ]

-car barm)dte};zrret hyI) met hyl - car barﬁ"é acid benzyl ester

(0. 15 o)

HCO,H, PdIC @\ /@O
S

0o
SCHEME 7

Step 1
6-(3-Fluoro-benzenesulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-vlmethvl] -

carbamoyl}-methyl)-methyl-carbamic acid benzyl ester

Step 1

AN, ____._.

Vool @@o A

HOBT, DMAPECD Et,N

o N,CH3

C-[6-(3-Fluoro-benzenesulfonyl)- 1,2,3,4—tetrahydro-naphthalen- 1-y1]-
methylamine hydrochloride (0.2gms, 0.56mmole), (Benzyloxycarbonyl-methyl-amino)-
acetic acid (0.15gms, 0.67mmole), 1-hydroxybenzotriazole (0.11gms, 0.84mmole),
0.16gms N-(3-dimethylaminopropyl)-N-ethylcarbodiimide (0.16 gms, 0.84mmole) and
triethylamine (0.50ml, 3.36mmole) in 30 mL methylene chloride was stirred at room
temperature for 24 hours. The reaction was quenched with 0.2ml water, and the entire
mixture was absorbed on to silica gel and medium pressure chromatography, eluting with
ethyl acetate, gave 0.15gms of ({[6-(3-Fluoro-benzenesulfonyl)-1,2,3,4-tetrahydro-
naphthalen-1-ylmethyl]-carbamoyl}-methyl)-methyl-carbamic acid benzyl ester as an oil.
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in 20 nethanol and 2 m formc acid at room
tenperature was added 0.1 gns of 10% pall adi um on

W@ 200b06679Af t er stirring for three hours the m RCUER200&E13487
filtered thru Celite and the clear filtrate was
concentrated to dryness. The I16si due was
recrystallized fromlo ethyl acetate and diethyl ether
to $tepe 0.090 gnms of N-[6-(3- FI uoro benzenesul f onyl ) -

1, Z:iﬁ 4;:t§trah]¥dro nap pht ha th(}" -1-ylmethvl]-2-

To.

medataphiao2detdmldd
6- ( 3- Fl uor o- benzenesulfonyl) 1,2,3,4-tetrahydro- naphth

al en- 1-yl net hyl | g% am nol - N- net hyl - acet am de hF/\N
synt hetic pr Ne“described in this Exanple vvas
carrl ed out acm.pr |ng to t he Sfe]Bﬂocess sﬁovvn |n Sclfe ems

O HFf H2 O~Q
0 ».. t3N ! oHCﬁzH\LErlelcm @‘
F” ME AA 20 5W -
r penzenesuftonyl)-1, 2, 3,4-tet Dahgdro napht

haI ed- 10 ylmethyl|l - am nol -acetic acid et hyI ester WO

| PR YR sl AR G efidfonperRbat oyl b oy b -

n@pl¢halen- l-ylmethyl] carbamoyl} methyl) methyl-carbamic acid benzyl ester (0.15 g)
rLg(?réﬁm %ﬁ%loanlaefmf f})rrsnhljcl e{c%] Y r)oo t%fn%ef"atltlreetv&a%h& &0 ?agq of 10%

palladium on carbon. After stirring for three hours the mixture was filtered thru Celite

CH,

and the clear filtrate was concentrated to dryness. The residue was recrystallized from
ethyl acetate and diethyl ether to give 0.090 gms of N-[6-(3-Fluoro-benzenesulfonyl)-
1,2,3,4-tetrahydro-naphthalen-1-ylmethyl]-2-methylamino-acetamide formate salt:
M+H = 391.

Example 24
2-{[6-(3-Fluoro-benzenesulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-ylmethyl]-

amino}-N-methyl-acetamide

The synthetic procedure described in this Example was carried out according to the

process shown in Scheme AA.
0}

N
H, Step 1 F AN 0

@@3 Hoa, QD™

STABH, EtN o ‘o
0
H
F 4 N ﬁ/CHa
Step 2 @\ ;
_—
CH,NH, S/CO
o' ‘o
SCHEME AA

Step 1
{[6-(3-Fluoro-benzenesulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-ylmethyl]-

amino}-acetic acid ethyl ester
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met hyl ami ne hydrochl oride (0.5gnms, 1.41 mmole) and

triethyl amne (0.2nml, 1.55mmole) in 25ml
walr@aloas7oet hane were stirred together for threRCT/EP2005/013487

m nutes, and then the 5 solution cooled in an

i ce-bath. A 50% sol uti on of -athyl gl oxyl ate (0.32m,

1.55mmol e) in toluene was added, and then foll owed by

sodi untri acet oxyborohydride (0. 7gnms, 3.08me). Thﬁ

reaction was siNH;ed fof four hours and then was

qdinched by aé drtro e m carfbonat e solut/on

O
B extracted twice with hyl c- at-
) or gapi c xtracts wer he '*C
5 = ol ut d;|-pver
sulfa’reO filtered, agfdii %@ped *to an Ollo ﬂder

reduced pressure to (3-

F'lugrrgrg (fr%e[ge %@Jé%@w%rg 4-tetrahydrocnaphthlen 1yi]-
miethybatine h}arhrodlﬂoadhw Sgas,elrtll rfﬁhuelel)i@hd Staettzyl\mne (0.2ml,

1 851%1 o"ilé llh E%ﬁﬁfcﬂ@ag&ﬁé{y&ergtsﬂg&yo E[Eltepﬁ)rl] %ree puﬁllgs, and then the
sc[lﬁt&c(rﬁedé[larﬂrln(anbeﬂbﬁhesﬁw(]"/m sglht)emoﬂetBylgloKyiairee(ﬁ)ﬁdmb, lrﬁaﬁyimnmle) in

e aadEprt ey RPRES okar A5ERAGRIs @6l

3 OSﬁhmle)J TheQedction was stirred for four hours and then was quenched by addition

obg broduir RS SISioh. B bl deri B G Qb PRl e,
aﬁ&)t}félogfolﬂmgﬁhle sxdracedwere visiadokith satdratel MaCl solution, dned over

t h | th Th
TRREn R P dTar S 5 tF PD IR 1 e e BReBiE Fea (G-
Fludrébefichesuifdayl)116T]31¢ actrgliydss- }_ththﬁlhﬁ-lOylhleﬂ@ﬁ ]-amino}-acetic acid

gxaﬁésgér}/ Eﬂﬁk@ggp?\gg lgrygnﬁizec”ro ti-ryrfi e ert—hx}/lemancl;le{{le%f) 42gms,

M-BH (3408, uor o- benzenesul fonyl ) -1, 2, 3, 4-

t et rahydr o- napht hal en- 1-yl net hyl ] - am no} - N- net hyl - acet

ani 8¥P#s a hydrochl oride salt. Yield 0.045gnms, M-H =
3912-126 (EraiRbDedzereRfonyl)-1,2,3,4-tetrahydro-naphthalen-1-ylmethyl} -

j 6-(3-Flu ro- benzenesul fonyl) -1, 2, 3, 4-t et rahydr o- napht

2 N-met urea WO 2006/ 066790

PCT/ EP2005/ 013487 -118 The synthetic procedure 0
described in this Exanple was carried out accordnng O _CH,
the process shqyn Pn Schene BB. H NH2 F L

i~ H
<~ Step2 @\
/,S‘\
O O

{[6-(3-Fluoro-benzenesulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-ylmethyl] -

amino}-acetic acid ethyl ester (0.42 g) was dissolved in 20m of 1. 1 molar methylamine in

methanol. The solution was stirred at room temperature for 24 hours and then
concentrated to an oil under reduced pressure. The oil was dissolved in ethanol and 1N
HCl in diethyl ether was added to precipitate 2-{[6-(3-Fluoro-benzenesulfonyl)-1,2,3,4-
tetrahydro-naphthalen-1-ylmethyl]-amino}-N-methyl-acetamide as a hydrochloride salt.
Yield 0.045gms, M+H = 391.
Example 25
(R)-[6-(3-Fluoro-benzenesulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-ylmethyl]-

urea
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[ 6- (3- Fl uoro-benzenesul fonyl)-1, 2, 3, 4-tetrahydro- napht
whaloene67be yl ] 5 net hyl ami ne hydrochl ori de (0. BQIEP2005/013487

1.41 mmol e) and potassium cyanate (0.137 g, 1.69

mmol ) added to to 30 L stirrikg water, and th_erh

m xture was heated to 6Q C for five mnutes. e '

r ea’cfﬁff Sthstichrpeedigrdesprabediadhis dxemplegmmcarindeand poroading to the

pPdtdsstsHewh 8 SéHehRBB. Whi t e precipitate was col |l ected by
filtration, washed with cold water, and dried under

vacuumto give 0.408 g of T
(R) - [ 6- €3- Fl uor o- bes esul fonyl)-1, 2, 8, 4-tetrahydeo \n/ 2
| o naphthal en- -yl nethyl ] -urea, MH = 3.

(R)- —

[ 6-( 3- 0-Henze | f onyl KOGN2 3

hal en- 1=yl g8t hyl'l -“net hanesul fonani de  Th&synt heti c
procedure @eécri bed in this Exanpl e was “r 4 ed out

' h in Sch CC. H F
Rl B el A bty cpabighey 101t
nieﬁhs(lﬁnﬁielhydmcbmmtrgG.fgﬁ&,onmhﬁnﬂola)halidébdé@tiﬁ%hg;dhgrer(gﬂ% g, 1.69
hal €n- .| -yl] .- thyl am ne ochloride (0.5gns, 1.
el o thed o yahnE s L e emyien s ﬁwrte;ﬁi?'pc@ ifar five
nﬂnﬁtheBLLTbQ/fehéﬁhdiﬁmi)@tl‘ﬂﬁ Wd%&héﬂh ?Gdl%.’deto\&?(@)mitg&bﬁﬁimgi #HA m%lle )@esulting

th. 20 Met nyl chloride (0, , 1. 1
(i Brsr b Dpiced Bl teationy wather oh ol el anglgied under
vaduivni &ggif/@ﬁ)A@S yef (m)q@t(ssmtabrd-s&ztbﬁésmfﬁ A Q!z?ié%'tiﬁa#yhﬁﬁ

[ ] t rmto o enper at ure. ere
nﬁ?&@gﬁg']\i\a@%ﬁﬂiﬁé% Fdftion of water, and was
extracted wi th nmethyl ene chlmhihffe 26The organic | ayer

i dr.i.e SH), filtered and
con Do et HATRAR Imethyl]-

25 recrystallized fromnqlétﬁ{,rﬁyﬁlf&{aﬁgﬁeto give 0.39 g of

(R - 6- ( 3- Fl uor o- benzenesul T on - i .

1,2 ,T%fe %thtéﬁtf%ﬁ%"rd&r% psRtiped J@rfhzﬁ-\i\)(fpmletMS]caqum@smrdmg to the
padeBowittiiischea®Becc. Exanpl e 27 Formul ations WO

2006/ 066790 PCT/ EP2005/ 013487 -119 Phar maceuti cal
preparations for livery by various routes are H

. : n H ~ /CH
fornmul ated as shoWdz in the follow ng FTabl es. ActlzfeN/s\ 3
Tabl esn” ‘o

ingredient” or fActive conmpound" as usled in th

one por ey of t he_Conpaounds mul
CH,SO,CI

S S

\ 7N
7o o’ o

C-[6-(3-Fluoro-benzenesulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-yl-
methylamine hydrochloride (0.5gms, 1.41 mmole) was dissolved in 20 mL methylene
chloride and 0.5 mL pyridine, and the mixture was cooled in an ice bath.
Methanesulfonyl chloride (0.16 g, 1.41 mmol) was added dropwise, and the reaction
mixture was stirred for five minutes at ice bath temperature, then allowed to warm to
room temperature. The reaction mixture was quenched by addition of water, and was
extracted with methylene chloride. The organic layer was washed with water, dried
(MgSO0,), filtered and concentrated under reduced pressure. The residue was
recrystallized from diethyl ether to give 0.39 g of (R)-N-[6-(3-Fluoro-benzenesulfonyl)-
1,2,3,4-tetrahydro-naphthalen-1-ylmethyl] -methanesulfonamide, M+H = 398.

Example 27
Formulations



Conposition for Oral Adm nistration Ingredient %
wt./w. Active ingredient 20.0% Lactose 79.5%
woR@amei7am st earate 0.5% 5 The ingredi ents ar ePOT/KRIN05/013487
and di spensed i nto capsul es contai ning about 100 ny
- each; one capsul e woul d appr-oMPmate atotal daily
dosage. Conposition for Oral Adm nistration
| ngPl@dn@mut%lmrepmtlonsﬁfgx fielivenyryragioanroute ageformulated as shown

BB PU0E ShES S OB YA s T

mealgerce1¢|0€nn@rea)lfdlec@nmecdsan@0gnahdl ated using a

sol vent such as ne T, rﬂ[ﬁb’a s t hen
dried and forned i AStO i’&? fl ﬂéﬁ%ﬁo ut 20 nm

of higredient conmpound) with an approprl ate _t%Mte!Wt

meohi na Conmnaocl f: raVal F oF Oral Adia- i ot

Ingfxétél‘feéﬂgreﬂ?‘?éﬁhi Active colrrpound 1.10 g 2%ric acid

0. SL&tose0odi um chlforide 2.0 g Methyl [parabgiped. 15 g
Propvl paraben 0Q_0Q5 g Granul ated sudar 255 g

SOrMagaﬁsuem@bﬁ&%qr ut i on) 12.85 g Veedum K Q%%4nder bi | t

5 ©C0.) 1.0 g ffavoring 0-035 m Coforings 0.5 g VWO
2006/ 0_6679Q PCT/ EP2005/ 013487 -120 Distilled water
q. s The ingtetients areThized angd digpensed irdp capsitlee dontaining ghogt 100 mg
S ar ent er al
%ﬁr %{‘E‘i Qﬁle%‘iﬂd’z{e;gﬁoﬁﬂ{%;‘ém&t@@aﬂyﬁosa &

I on | ngredi ent Ac |ve_|ngred|ent

0.25 g Sodi um Chl orCaeinpesitiomforfke tion

Ingredient % wt./wt.
Active ingredient 20.0%

Magnesium stearate 0.5%

Crosscarmellose sodium 2.0%

Lactose 76.5%

PVP (polyvinylpyrrolidine) 1.0%

10 The ingredients are combined and granulated using a solvent such as methanol.

The formulation is then dried and formed into tablets (containing about 20 mg of active

compound) with an appropriate tablet machine.

Composition for Oral Administration

Ingredient Amount
Active compound 10¢g
Fumaric acid 05¢g
Sodium chloride 20g
Methyl paraben 0.15¢g
Propyl paraben 0.05¢g
Granulated sugar 255¢g
Sorbitol (70% solution) 12.85¢g
Veegum K (Vanderbilt Co.) 10g
Flavoring 0.035 ml
Colorings 0.5 mg




Water for injection 100 m 5 The active ingredient is

di ssolved in a portion of the water for injection. A
wa@adobioei7emt quantity of sodium chloride is thePCHER®AS/013487

with stirring to nake the solution isotonic. The

solution is made up to wei ghtl20th the renai nder of

the water for injection, filtered through a 0.2

m dpstilledewdteane filter and packaged Under gst EJIOOenl

conditiona 10 CSiinnac:

COTTOT T UTTo. vy uu'J'JUQI tul _y l':UI Ilul all UTl I'Illdl CUI Clll n/()
w./wt. Active ingredient 1.0% Polyethylene glycol
100DherithgtedienBodry éiiked @rferrglayasplendion GordtabddnTinéstration.
ingredients are nelted together and m xed on a steam
bath, and poured into nolds containing 2.5 g total
wei ght. 15 Topi cal For nBh&htepsl Fokmaiatidhent s gr ans

1-60 2 Tween-60-—2 M-neral

A2 Il BENA " A~ sy ~o

—Active conpound 0. 2-2 —Span
oi | Ingredient; o] at um 10 Met hyl paraben [0. 15 %I*ft(ﬂﬁrl

He@enBHA (DUt ared Nydroxy [@ani Sqj £ 0. U1
Vat o BeredisBt o 5006/ 066790 PCT/ EPA005. 013487 - 121

All S@iium@hlbrigqt edi ents, except water,| are dsdfinakedsoionic

freat t 66€wth——stirr gy A suf 3y Tt
quavfaY?IfBI j)eCﬁP at _about 60C is thegn ad ggﬂth

5  Vigorous stlrrlng to emulsify the ingredients and

wat t hen.add . S..about 100

For mh At ieereientls Ao o st otWRE Man b Micstion

sﬁﬂﬁ@iﬁhﬁdpmmht}%m&lﬁn bhipsde snheraatdedeviticaitpiog t[dmiakethe solution
.pre nasal ay for ns. ..
Bl SuBe e PR e PR M BE anr e R iy B Fection,
ﬁﬁ&&ﬁﬂhﬁxugmaﬁpﬁﬁc)tsﬁ aldnmbten€flkdrundpackaged innder sterile conditions.
car boxynet hyl cel | ul ose, dextrose, and the |ike.

10 Hydrochloric acid may be added to adjust pH The
nasal spray forml ati onsuppvsheryderinvbition Vi ahgl npasal
%WWMWMM A
lypIA(&ﬁlveln%&)éhé}ﬁ schedule 15 2°4 Sprayp evel yost-
e Polyethylene glycol 1000 74.5%
Polyethylene glycol 4000 24.5%
The ingredients are melted together and mixed on a steam bath, and poured into
molds containing 2.5 g total weight. |
15 Topical Formulation
Ingredients grams
Active compound 0.2-2
Span 60 2
Tween 60 2
Mineral oil 5
Petrolatum 10
Methyl paraben 0.15
Propyl paraben 0.05
BHA (butylated hydroxy anisole) 0.01
Water qg.s. 100
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Exanpl e 28 Radioligand bi nding studies This exanple

illustrates in vitro radioligand bindi ng studies of
wa@eoppoestgo of 15 fornula |. The bindi ng acti vi PgT/BP2005/013487

conmpounds of this invention in vitro was determ ned as

foll ows. Duplicate determ natigbnrs of 5-HT6 |igand

affinity were made by conpeting for binding of [3H

L STAll of the inlgrediets, &ﬂﬁ@t chakdryad cémbmeﬂilﬁi{ﬂ ®3ateé kd sbatt@btGwith

expre reconbi human eceptof. .. . ..
St BE | & SvBCiBt GHAROAE BHET SroBeAOw 1 (455 RIS vithiviggrops stiming
toweigsife idpyediatf aht Reatérahedaddbdnrgs. sbodtIb Ket anserin

(3(2(4( f1 uor obenzoyl.) |£9Pr|d| 0l ) et hyl)

-2, 4(1H, 3H) - qui nazol i nﬁﬁ@é@—f—#ﬁ?—@é&—h@mranes

der $evel queBusidsh éﬁh(ﬁﬁ'cbﬁta&hﬂ@frﬁnﬁdﬂ@hﬁﬁ 52549.5 percent active

reconbj nant hu 2A rece

CHR C PREARR 59 AT form@%?nsyl"ﬁ/ego tt@s optionally
cc{}'/ﬁiﬁﬁrii'ie%ﬁée régg)éiggglcﬁgag Abr exa l@%‘il:ﬁfcg‘ggﬂir[&%ﬂ{lﬂ@g?{ sodium
capbosamadeelivloae dst ressnp iedoq ydraghlosic by 2dded o adjust

f
ItJIU g'hé %Féag} rlg% gfrtﬁglga]éﬂ)gllﬁl)rnag@rdeﬁ%rkd{fﬁlﬁla%sﬂ spﬁfyfnhétéﬂe& paip

erm.pati ons were [
typaceHy deliveriag athQTWPﬁ@lc twfrfqrglufqépn Pf@aﬁm cﬁ.typlcal
deég&Me@@g—ﬁZ 1splaseprQighods d. pH 7.4 at 37 C ina
250-mcroliter reacti on volunme. For estimation of

affinity at the 5-HT2A recerh@bleals determ nations
were made in assay buffer containing 50 mv 30

Tri Radioligand bindingstudiasc acid, 4 nM Cadl 2, pH 7.4 at 32

C, 'Iﬁls%xglﬁglerﬂlﬁs"tﬁkés i "Vltfdeﬁﬁfdl ?E‘nd ViRliHgRtudSTR obipdaad of
cont aining [3H LSD or anserin (5 nM ,

feromgeli ng | i gand, and rrenbrane were incubated in a

shaking glﬂéﬁﬁgez{ctlbﬁ% Pf é&ﬁp&ﬁl(ﬁ‘oﬁ thl?fnvg‘xzucf;l falv@fro @akﬁ@r)arrﬁfned as
60 mn [_h tered onto Packard
folfovs. Bluplicase @pﬁegnmahesjow 6 dlg@% #Enity wereymidapyscompeting for

RGBS BRA99 b
rROTMIBRACSNGDIABIT s recepor BOuplcdte &@ten@'@atjons of 5-HT,4 ligand affinity
Stk B oSk R P L PP ARt mﬁ Een i
m@’fﬂ’bﬂﬁ@ﬂ)?l}?@@m@iedmébﬂi%lI‘ﬂﬁbﬁ’rqlhaazbh iomg) ¢ cedkmembranes
MO bhlchion) LU LIRS, SEIRSRLFabladat AULAR sOATS Leeror.

Mamhi‘anes ﬁeﬁhp:tépah*kd fr()inddEKQ@%t nd] lines b ﬂ&&netmérdesdfibleﬂ yMonsma
A B SRR g B SETR0 ARt et
@Ideﬁc&ﬁﬁd)b}r Banhhpreosydrn @hhﬁhicohﬂmh;_ﬂw(tl)sﬁz—’}}(:j =B { 1995b1it ndi ng

ioli | ndow . s .
i 1 R QR i o L BB Gpoof Gy ade n
asbhylBaiffagcdriginiig@0enMr Bes-ICl1 10 mMXESOL.5 sNiEDIIY mM ascorbic
a'i:?c{,rglj-{ Fa Ia’c ¥F "r& i% g%(? I%igrgﬂter reaction volume. For estimation of affinity at

the 5-HT24 receptor all determinations were made in assay buffer containing 50 mM
Tris-HCl, 5 mM ascorbic acid, 4 mM CaCl2, pH 7.4 at 32 °C, in a 250 microliter reaction
volume.

Assay tubes containing [’H] LSD or [*H]Ketanserin (5 nM), competing ligand, and
membrane were incubated in a shaking water bath for 75 min. at 37 °C (for 5-HTg) or 60
min. at 32°C (for 5-HT54), filtered onto Packard GF-B plates (pre-soaked with 0.3% PEI)
using a Packard 96 well cell harvester and washed 3 times in ice cold 50 mM Tris-HCI.



10

15

20

25

found to be selective 5-HI6 antagoni sts, selective
5- HT2A ant agoni sts, or both. For exanple, the

W@ 0vpoerTeo 3- ( 6- Benzenesul fonyl - PCT/EP2005/013487
1,2, 3,4-tetrahydro-naphthalen- 1 -yl) - propionam di ne
ﬁf?gbted a pKi of approxi matgbpy-9.85 for 5-HI6, and

Bo%%HZ[@HFESIb 69 [PH | KaRsedirfwire dethpilied-a9 apdibdvtive Bounty perahinute
yl') -acet am di ne showed a pKi 15 of approximtely 9.55
usingrPaskaiAepCoaipl e 29 Cogni tion Enhancement The

¢ o%k}%lh&?n&@ BAyEN NSD BE Wﬂ'l(feta?ﬁer‘i}{ froRNRe Bitlisn Oditek M@s quantified

invention may be'in a el of aninal, cognition: the

bydijiag Fom@eﬁgtmrt bmﬁhlt%@a Fﬂﬁéwara&n%f PHIstT FAURHPR: w star
20 rats (Charl es R ver, E hbthjilanj%%@mere

Conpounds vverebgfdﬁ%acgg@ap@ ly an ed in
physi ol ogi cal saline and t 51,13(91““8{’(1‘1%[{%@61]“0‘?%’@@
Adni ni stration was al ways ._gi ven i.p. 1?,_a:tlon

vol whese Hilkis theHilbgops, higaad ] Bethe F@lcmtratggb oxpRetipg radioligand
a0 rtﬂé'r&gﬁent}‘@ﬁn' dTJr&ﬁB n%q:rﬁﬂﬁwﬁﬁﬁalﬂmaﬁmaﬂ @ﬁ&ﬁ’ﬁﬁlﬁndmg of

|nject|on Two qua t est grou s were nade
st

radmhsa@dua“hmpeuﬁcésn@agwndWI p difference betaveerthe %@f ?rﬁbthe

hﬁﬁ LafifteflOSes was 25 determ ned random y. The
eriments were performed using a double blind
pr oUsmg lthe prac¢durestaf tlwe Esampleacasapeinss ohFormdad pregrigged and

fo%?lﬁgé EE rgé’i%mg@g }?EJ o'h?s‘fso gé.ﬂéétivgg Itl'?ch anY%%ms&ang PétHAE for

examplemhe tqmmunde%(G-Bonzenmdu‘noom bﬂégla t?énahxédrema@bﬂ‘@ﬂen 1-yl)-

P iiely’ Aot abb R Bas B B o R BRENE"S

Balnhmnlfoﬂlyl B2 6,(4F|lpna|hwﬂroﬁlaphthatlﬂnal ‘yimethylRacgsmidinsthopgd a pKi
utically acceptable salt th f

%WSPH“‘%I‘(QSEE PIromtd to 3; pis Proml to 3; 18r3°|s

0, Lor 2; Aris optlonallyisangkiﬁbted aryl or

optk%nalgé¥§%bs%i1u ed 5 or 6 nenbered heteroaryl;

----- ¥4 bond; each R is independently
hal @TheCagriflolektlydncir(g profertias ofddoypqunds ofl the ahveokipn nidy be in a

h%%ie; ymcégog% tl%%tzﬁﬁﬁ%l ky | eﬁeaﬁ? &sk% %{ B%onth—old male Wistar

rat@(@ﬁ?)rld?;@,wemaé\l éthelﬂsan‘dlsbweﬁ: used. ZCOIRpouIRlB WdRe preRdredreily and
d@sol%%f g* }I?(I{I}Ig&% hysi dﬁ%{%ﬂ/ﬁ tses{e%% 89800555 %&mlnlslfxyatmn was always

given i.p. (injection volume 1 ml/kg) 60 minutes before T1. Scopolamine hydrobromide

was injected 30 minutes after compound injection. Two equal testing groups were made

of 24 rats and were tested by two experimenters. The testing order of doses was
determined randomly. The experiments were performed using a double blind protocol.
All rats were treated once with each dose condition. The object recognition test was
performed as described by Ennaceur, A., Delacour, J., 1988, A new one-trial test for

neurobiological studies of memory in rats. 1: Behavioral data. Behav. Brain Res. 31, 47-
59.
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RBRA RS /| n~g R2is nisfroml1to3; 20 R3 and R4
each independently is hydrogen or C _12-al kyl, or R3

war@eRd679¢ oget her may form =0 or =NW wher ei n RPCT/EP2005/013487

hydrogen or Cl_12-al kyl; and one of R5 and R6 is
hydrogen or Cl_12-al kyl and i -other is: hydrogen;
Cl-12- al kyl; amdinyl; am nocarbonyl;

Cl _12-al kyl carbonyl; d _12-al koxycar bonyl ;

anmi nocar bonyl - C1_12-al kyl ; ami no-d _12-al kyl car bonyl ;
Cd _12- al koxycar bonyl -d _12 ;25 im dazol onyl ;

i m dazol yI car bonyl ; pyrrolyl carbonyl;

pyr oI [ car bonpyl ; cyanoam di nyl ;

‘g BPPEH%HHH% oxy- C 12 al kyl car bonyl :
am nosul fonyl ; hydroxy- Cl_12-3 I 2
d _12-al koxy-d 12-alkyl; d _12- a1“ky| 3
12-al kyl; or optionally subs

Y 5 or 6 rrerrbered
heteroaryl or RS and RG-&rge @ the nitrogen to
whi ch they are attached may fe n__, A0 ani di nyl

[ gr opLor a 5- or

group, a urea group a guani di ny

6- member ed heter erocyclyl ring that is
opt ?roahgf‘ TPaseiie %%toélﬁaglgﬁhe eﬁ’%optl onal I'y incl udes

an wheirt:i onal heter oatom selected fromO, N and S; or
WO 2006/ 06§r790 PCJ/ EP2005/ 013487 -124 one of R5 and
R6 and BH 92§° ’nd R4 together with the atons to

whi ch tpeyfromrletoait,tached may forma 5- or 6-nenbered
ring thaganag gnal l'y includes an additi onal

het er oafl ¢tted from0O, Nand S. 5 2. The conpound

of cl ai Ar &, optidatky subgtitutedlarfllor dptioRallylsuBstaQEdB b MEmbered
claim.2, wherein qis 2. 4. The conpound of claim 3,

h§iEra ' mis 0 or 1. 10 5. The conpound of claim 4,
wher ei n-R3 iasngo @nsoﬁkvdrogen 6 The conpound of

claimb5, ar.ej 15 7. The
conpounaa‘gh c$ ’éﬁ daﬂﬂ’éggpn& gﬁ‘&‘ﬂhﬁl LCs12-alkoxy,
hhddip e, Aeerddley], ‘%:te LS((S)t-Cﬁ-a J@tﬁbjﬁ—NRbRg sggmkbw ~N(RY-
d of cla erein one

Ry e e o (o RS Wherady ot e Kt o 18 anphd eesdiindependently
lmydlc;’geal @y}z,aue,mql IEL)ﬂkoxﬁH} RRE8LRoNyl; O -12 20
al’kylcarbonyl ; I oxycarbonyl

am nocar bonlg(d Jﬁ ﬂ;? al kyl ; am no-C -12- al kyl carbonyl ;

Cl 12-al koxg/%é:—m@nyl Ct_12 al kyl ; i m dazol onyl ;
i m dazogy bonyR®  pyrrol yl carbonyl ;
pyrroli f‘fyl carbonyi ; N cyanoani di nyl ;

Cl_12- anKyfremi I nm;l hydroxy- Cl_12-al kyl car bonyl ;

3" 155 aReany Regadh §¢Hy€93 i R pinan Gy sl o R e
tOgetifer Mm4yTOrAc-M6f ENBEWHrein R is hydrogen or Cy.jp-alkyl; and

one of R’ and R%is hydrogen or Cj.j;-alkyl and the other is: hydrogen; C;_;2-

alkyl; amidinyl; aminocarbonyl; C;.;,-alkylcarbonyl; C;.jz-alkoxycarbonyl;
aminocarbonyl-C;.;-alkyl; amino-C,.i>-alkylcarbonyl; Ci-12-alkoxycarbonyl-C;.i2-alkyl;
imidazolonyl; imidazolylcarbonyl; pyrrolylcarbonyl; pyrrolidinylcarbonyl; N-
cyanoamidinyl; C;._j;-alkylsulfonyl; hydroxy-C;.i,-alkylcarbonyl; aminosulfonyl; hydroxy-
Ci-12-alkyl; C,.15-alkoxy-Ci.1z-alkyl; Cy.12-alkylsulfonyl-C;.;,-alkyl; or optionally
substituted 5 or 6 membered heteroaryl; or

R’ and R® together with the nitrogen to which they are attached may form an
amidinyl group, a urea group, a guanidinyl group or a 5- or 6-membered heteroaryl or
heterocyclyl ring that is optionally substituted and which optionally includes an
additional heteroatom selected from O, N and S; or



10

15

20

25

30

35

25 9. The compound of claim5, wherein one of R5 and
R6 i s hydrogen and the other is: hydrogen;

w@Rook@e@bkyl ; am di nyl; am nocarbonyl ; PCT/EP2005/013487

Cl_12-al kyl carbonyl; C1.12- al koxycarbonyl;
am nocar bonyl - C1_12-al kyl ; afgqo-d _12-al kyl car bonyl ;
Cl-12- al koxycarbonyl - C1l_12-al kyl ;

a_12- 6h§¥fﬁ-ﬂal1{m4nd Se dmé ROXRE @gelidr itkythe atoheytywhich they
30 10 e conmpound of claim.?5, vvherel n..R5

are Bchesbmanfarm & freotrfi-mesiRered éng (et eprqly ! %‘?‘égeaﬂ‘ additignal
heé\ggmmel@ggggm oINS, 11. The conpound of cl aim4,

rein R3 and R4 together with the nitrogen to 35
Whl ch they are attached form =NWwherein RRis

rog g gher2hydrogen. WO
Db a5 o ahs sBRURRREUEAY, AR 8] r 20y O 0950 conpound

of claim4, wherein R3 and R4 together with the

ni ty oger, .t ' A BerBinipghed form =0. 13. The
con%ouﬁ%‘eocgma\gglhan%ﬁlg%%r erl?erf ocgﬁof R5 and R6 and one
of R3 and R4 5 together with the atons to which they

Cor%gtlﬁ%? %%£0%@02a3ﬁ3d\ﬁﬁ&k%%lls 6bPg. 14. The

is optionally
substituted phenyl. 15. The conpound of claimb5,

whet ei S r ed 1o
fro n%l%) O%n:arogfé?mqbﬁﬁggﬁ ﬁg;%gzgﬁ g&;
ben2| m dazol yI thienyl, furanyl, pyridinyl and

eac S he
n%oug’l&h a\}\?wler’keylhgregfﬁg %4&%&g%&%§egnd one
of R3 and R4 together with the atons to which they

tt h d f i
o R b SR A B e TSI g e
offler k2C,g}-kiklam no- C _12-al kyl ,
di (C1_12-) al kyl ani no- -d _12-al kyI

i m dazol i nyl am no-C _12-al kyl, i ni dazol [ nyI -
Cl_32- a"l‘hé’tom onadd ol di‘aihri;lwh]:&imbhglbf R® and R° is hydrogen or C;.12-

gt b oty @fﬂ e Py et i Shing BRSRVEL 7

alk§icerea IYC@{'EI-{H&O arbdnyll dytinoc@Bonyl-C;.12-alkyl; amino-Cy.2-

%ﬁ%ﬁ@ﬂﬁﬂ'@?g @gwgyfﬁépnﬁzéwww imigalogys Hpi‘are s beys

1y#datddnyl; rema z INogyhearnitinyGIC,1,2-alityksyl fonyl; hydroxy-
am nocar bo n

prz-a]éwlwrbanﬂoﬁww' Yﬁl)’ﬁlﬁbxgr(klylp-alkyl Cy-12-alkoxy-Cy.12-alkyl; or

O?EE dfuftldeyd A bRBYed HeftPodey]. 12- al kyl, Cl. 12-
oxycar bonyl - C1_12-al kyl am no-Cl _12- al kyI
N- cyanoguani di nyl -Cl _12-al kyl, Cl-12-

al kyj car %hﬁv@uﬁ@ og:]aﬁlg?\bllféfém one of R° and R® is gdrogen and the
am nocar bonyl -"C1_12-al k Iam no-Cl _ 12-al kyl

ashenighydiagghcGrbehyl amidisylcammucatbepyl; Ci. lz—alk)%carbonyl Ci12-
m{kosu{)}fﬁg] zﬁ‘Hﬁl&QﬂﬁHﬁﬂQ?@F aﬂ(?l’ 8hi¥d-C,.1,-alkylcarbonyl; Cy.1-

nam

dlkowzarhbmdv@laaraﬂwh an amilipsdonyh o5 hRrguoxy5y dr-akyleagbonyl.

al kyl car bonyl am no-C _12-al kyl

hydr oxy- Cl_12-al kyl ami no-Cl _12-al kyl

d 1. al Recpngiound-of glajey Sawhergindd amlPa|th¢th%rﬁﬂth the nitrogen to

et Rl st oGz o
am no-Cl_12-al kyl, d _12-al kyl am no-

11. The compound of claim 4, wherein R® and R* together with the nitrogen to
which they are attached form =NR{ wherein R is hydrogen, and wherein R® and R®are
hydrogen.
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Cl_12-al kyl, di(C1.12-)al kyl am no-C _12-al kyl,
guani dinyl -d _12-al kyl, am dinyl-d _12-al kyl,

W e@60ds79®@- al kyl , am di nyl , PCT/EP2005/013487
guani di nyl car bonyl -d _12-al kyl ,
am nocar bonyl -d _12-al kyl, -125-
am no- Cl_12-al kyl car bonyl am no-C _12-al kyl
a 12 a’ﬂ‘ﬁyc@apmq)faq}ﬁim @hgn@n R hgfcll R" together with the nitrogen to

' - - kyl am no-d _12-al kyl, or

‘@E_h;{g?’g’f@g%%‘gﬁ%%rgim no-d _12-alkyl. 35 19. The
conpound of claim3, wherein R2 is: WO 2006/ 066790

PCTL EP2 / 4 \ 6 Ri; N NM3 4
RNy OORERE R b i 4 oo g Riand ' gid et &
together with tie dtoRANo Whith they a® attaphed@omn M iiddz6lnyilYingN

NN RI'l N, NN NR\Fi MRNR MR*-~0CNR R,
NR RI\NRh Rl Ra (ONYN,Rh O /R 0 -Jr - ONM/R1 O

N, 4R The etnpdlidd of-dlyimB, widrein Rir ilNbptidrbllNsubsBiutedRphenyl.
R-"NRh R ORm~ o OvO R-N~Rn RAN NRI RANO 0 1
....~N\R NRt MRh RI-, R RR-\ NNRh R Ra R~ N Rh

| R BS. Nhdlchhp&ind dE dlaind 5, whehbihiARls Rbr 6 Mefmbyrdd hetéroyl selected
erenn

R R or i s hydr,ogen,..C - al kyl, ‘1.
£ PRlob el bh nyfaenbh SRAGHA ik hipnyE hiranyl, pyridinyl
and pstimidiheld el optibdallysubstRated. RR, R and Rk in each

i ndependent occurrence is hydrogen or Cl _12-al kyl,

and Rmis hydrogen, alkyl or -NRhR . 5

16. The compound of claim 3, wherein one of R® and R® and one of R® and R*

together with the atoms to which they are attached form an imidazolinyl ring.

17. The compound of claim 3, wherein R%is amino-C;.j;-alkyl, C;1;-alkylamino-
Cr-12-alkyl, di(Cy.12-)alkylamino-C;.12-alkyl, imidazolinylamino-C;_,-alkyl, imidazolinyl-
Ci.12-alkyl, guanidinyl-C;. ,-alkyl, tetrahydropyrimidinylamino-C;.;,-alkyl, amidinyl-C,.
12-alkyl, ure-C;.12-alkyl, amidinyl, 5 or 6 membered heteroarylamino-C;.;»-alkyl,
imidazolylamino-C;.;,-alkyl, guanidinylcarbonyl-C;.i,-alkyl, imidazolonylamino-C,.i-
alkyl, imidazolinylcarbonylamino-C;.;,-alkyl, aminocarbonyl-C;.),-alkyl,
pyrrolylcarbonylamino-C;.1,-alkyl, amino-C;.;-alkylcarbonylamino-C;.j2-alkyl, Cy_;2-
alkoxycarbonyl-C,.1,-alkylamino-C;_i,-alkyl, N-cyanoguanidinyl-C,_;»-alkyl, C;_jo-
alkylcarbonylamino-C,.i2-alkyl, aminocarbonyl-C;.1,-alkylamino-C;_;-alkyl,
pyrrolidinylcarbonylamino-C;.i;-alkyl, C;.j2-alkylsulfonamido-C;_,-alkyi,
aminosulfonamido-C;. ,-alkyl, C;.;,-alkoxycarbonylamino-C;.j»-alkyl, hydroxy-C;.;2-
alkylcarbonylamino-C;.j,-alkyl, hydroxy-C.12-alkylamino-C;.i-alkyl, C;.j2-alkoxy-Cj.12-
alkylamino-C;_;-alkyl and C;.;;-alkylsulfonyl-C;_i,-alkylamino-C, _j,-alkyl.

18. The compound of claim 3, wherein R? is amino-C,.j,-alkyl, C;.;;-alkylamino-
Ci-12-alkyl, di(C,.12-)alkylamino-C,.12-alkyl, guanidinyl-C,.;,-alkyl, amidinyl-C,.;-alkyl,
ure-Cy.12-alkyl, amidinyl, guanidinylcarbonyl-C;.;2-alkyl, aminocarbonyl-C;.5-alkyl,
amino-C;.j;-alkylcarbonylamino-Ci.1z-alkyl, Cy.1;-alkylcarbonylamino-C;.j,-alkyl,
aminocarbonyl-Ci.;2-alkylamino-C;.1z-alkyl, or C;.jz-alkoxycarbonylamino-C;.j2-alkyl.

19. The compound of claim 3, wherein R* is:



20. The conpound of claim3, wherein R2 is: RI Ra Ra

Ra Ra NYN,,Rh OYR Rk\/N,Rh O/N~ h R-NRh TI R
WORMRAMERIO N NCR;, N-qg .. ~ ; or 1~ 1~ ; WPET/BP2005/013487

R9, Rh, R and R each |ndependently i s hydrogen or

met hyl . WD 2006/ 066790 PCT/ ER26005/ 013487 - 127 21.

The conmpound of claim3, wherein R3 and R4 are

hydr ogen, R5s hydrogen og dcret hyl , rland R6 is: R R
Ri RSBQIIN%}NRR I I NN-R N\I N OQI—/
N_ N Féj;3 NYC Q% 'ORN R R ~O NN
N- F rN, OB R~ N\ <R 0O
oI Ry e 1 ji ﬁ“l““ﬁf WIS

mhereln R9 IS hydrogen C1_12 aIkyI optlonally
substltuted phenyl or optionally 5 substltuted
pyr i Ryl , and Rk i !
occurfﬂ%@e i s|hy roger_gr ndSRm i s\

hydr N\@Z ol onp claqi
wher ei Sl R’aﬁaandJ\émar ydrogen R5R s hydrogen o

met hyl;-N~and \:R' R 'Rs \Igf.h NRh-RLN T NRh, O
N~ o N ﬁ r Aa L JN10" wherdin R,
Rh, R and R each |ndependently is hydrogen or

met hyl . 23. T%e conpound of claim1l, vvhe,r ei p said
conpound is of hormfaHI: Rl)mR2 Rap<B0p R R 15R

V\herelan Ar, anmij}& are.as reoited in %l@lmltll\R
24. Theiconpo of cllai M 1, lwhereinl said cpnpound is
of fomul% %: 23E rsee@w@s&'&@7 ﬁsw

h
_R RKN/R

N
N N\ N
NS R\N XN \ ~gr" R\N)%
f F‘{] f

wherein R® is hydrogen, C;.1,-alkyl, optionally substituted phenyl or optlonally
substituted pyrimidinyl, R®, R, R and R* in each independent occurrence is hydrogen or
Cy.12-alkyl, and R™ is hydrogen, alkyl or -NR"R’.

20. The compound of claim 3, wherein R%is:
Rl Rg Rg RQ

. |
N\ N\ o R R" N\ ' Rk _R"

T
S SOA LT A A

wherein R8, RY, Ri and R each independently is hydrogen or methyl.
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10

15

R5 R41 3 N~Rs (R7)s (RO)mRn/ 1 1 \ s S~00
Illa; wherein: sisfromOto4; each R7 is independently

W a006/066220 12- al kyl, O _12-al koxy, C _12- hal oal RgT/EP2005/013487

Cl-12- 5 heteroal kyl, cyano, -S(Ot-Ra, -C(=0 -NRbR ,
-S2-NRbR', N(Rd)-C(=O-Re,-t27~ C(=0)-Re, where r is
fromO to 2 Ra, Rb, R and Rd each |ndependentl IS
hydi.og&he oom@bund aPelailnk ;| wheaeid Riend &* hyadysigegen, R’ is hydrogen or

% 12 ﬁgfkgl Cl. 12- al koxy or hydroxy; and m n, R,
v and R6 are as reC|ted|n claim 1. 10 25.

The conpound of cl aim 24, wherei R'd corrp und is of
f or mul la: RS gb ( NRGQ(R) IGN R‘
S\ ~ Q N ar erein m| n, R6 anq\l R? "

are as ngécited im ~&'m 2 N1\5<h2 meRbon'p nd of |

cl ai m 2% wher ei is:0 1, ;s i , nd
R7 are halo. 27. The conpound of cl ai m 26, V\,her ein

one of R5 and R6 is hydrogen and the other is:

hydrogen; C _12-al kyl; am di nyl; am nocar bonyl ;

Cl _12- al kylocar bonyl ; C1- 12 ngo ;

am noc nyl-Cl 1 aﬁ'“kzpnyl ;
Cl-12 mlk gclézar kon onyI
or hydr ofy- _12- Oof
claim 1] er ei n™¥Ai 2-

(5 -B enzen esul fonyl -indan-1-yl) -ethylam ne; 25
[ 2- (5-Benzenesul fonyl -i ndan- 1-yl)-ethyl]- (4, 5-di hydr 0-
| H i m dazol - 2ry! )R" am\ner" WO 2‘,006/ 066790

PCT/ EP2005/ 013497 -12 N

1-[2-( nz ul fon pndan et ] hyI -

-pyrrocﬁ/fn.i de;: - (5- Bej;enesmwnyl

-yl) -ethyl'] -nmethyl-amnine;

3- ( whBRHZRNE hipdiogay,|C,i ndipk dptibnallprsalsritated phenyl or optionally
substituted pyrimidinyl, R, R}, R/ and R* in each independent occurrence is hydrogen or

Cy.1z-alkyl, and R™ is hydrogen, alkyl or -NR"R’.

R

22. The compound of claim 3, wherein R® and R* are hydrogen, R’ is hydrogen or
methyl, and R® is:

9

e e K

wherein R, R", R and R/ each independently is hydrogen or methyl.

2—3‘1

23. The compound of claim 1, wherein said compound is of formula II:

RY), R

Ar—80;
15

wherein m, Ar, R! and R? are as recited in claim 1.

24. The compound of claim 1, wherein said compound is of formula IlIa:



C (7-Benzenesul fonyl-1,2, 3,4-tetrahydro
-napht hal en-1-yl) -nethylamne; 5

wWORGBAOGm9Benzenesul fonyl -1, 2, 3, 4-t et rahydr o- naptit/BRt0051013487

1-yl)-ethyl] - guanidine;, C

[ 7- (4- Fl uor o- benzenesul f onyd 281, 2, 3, 4-t et r ahydr o- napht
hal en-1-yl] - nethyl am ne;

(7-Benzenesul fonyl -1, 2, 3, 4- tetrah)/drpif napht hal en- 1-yl m
ethyl)-(5,5- 1o

di methyl -1, 4,5, 6-tetrahydro; pyrlRﬁQQp'IlI B—yl )-am ne; 2-
(7- Benzenesul fonyl - 1, 2R3, AR e r ahydr o- napht hal en- 1-yl )
-acet am di ne;

2-(7-Benzenesul fon , 3, 4 dr o- napht hal en- 1-y
l') - et hyl am ne;

(6- Benzenesul fonyl - /§I~e et rahydr o- nagﬂ; hal en 1-ylm
ethyl)-(4,5- di hydro- I dazol - 2-yl) ne;

N- ( 7- Benzenesul fonyl -1, 2, 3, 4-t et rahydr o- napht haI en 1l-y
I - N - net hyl - N'- phenyl - guani di ne;
N- ( 6- Benzfesradubionyl - , 3, 4-tetrahydro- napht hal en-1-y

I hyl
N7 ég%%%?ﬁ}'d‘%sﬁ%ﬁenﬁﬂza@ raihSursiapaepayy O

5 heIe@@aula;m éya@M&B(Cd)fnR“,, ~C=0)-NR°RS, ~50,~NRR", -N(R -(:(_0)—Re or —

10

15

20

25

b6, B s B 10 RIS RBR b oden o,

12-2lkgl, and RE Rhiyaieen,C ngnalkiyhal,gpalkbxy oy hselrbvw, pnd

pyrim din-2+yls am 6 Ben sul fonyl -

1,2, 3, @t%ﬁ%a‘% gr&{sﬂaﬂﬁ% ﬁé‘%%‘rfe&{ed% f““f‘gt hyl] =N, N

di met hyl - acet am di ne;

|35 &%_, Egréeﬁtﬁﬁne%f Oq‘ld of clalm?izl wilgrte{nasg}/dd cro%qgoqgllatls ol" BPmUNITa:
[ 2- (6- Benzenesul fonyl -1, 2, 3, 4-tetrahydro- napht hal en-1 -
yl)-ethyl] -dinmethyl- am ne; 5

C- (6-Benzenesul fonyl -1, 2, 3, 4- tetrahydfo napht hal en-1-y
[)-nmethylamne; GC | 6 (3 - Chl or o- %esulfonyl)

-1, 2, 3, 4-t et r ahydr o- nap(gt \haken- 1- ylGh - net hyl am ne;
(6- Benzenesul fonyl -1, %-t efirahydro- napht hal en- 1-yl m

et hyl ) - nmet hyl - am ng
N2

(6- Benzenesul f onyl - H, 4-t

et hyl)-pyrimdin-2-"y 14TE;

N- ( 6- Benzenesul fonyl -1, ?0/’3,% t et rahydr o- n?.eh.t hal en- 1-y

| met hyl ) - acet am di ne;

2 ( GaBaméRIESUhf ORYIR 1Rartt H- drehs Alyell ordapiudial en- 1-y
| )-ethyl am ne! and WO 2006/ 066790 PCT/ EP2005/ 013487 -

130 2- [ 6- (2-Fluoro-benzenesul fonyl)

-1, 263, 41k @615?5&(1% 8¢ MaRNNHRRGn n sYIdr 1; s RO 1aaRAR! and R’ are

napht hal en-1-yl m

halo.

27. The compound of claim 26, wherein one of R’ and R® is hydrogen and the
other is: hydrogen; Ci.12-alkyl; amidinyl; aminocarbonyl; Cy.12-alkylcarbonyl; C;.12-
alkoxycarbonyl; aminocarbonyl-C,_j,-alkyl; amino-Cj.j-alkylcarbonyl; Cy.12-
alkoxycarbonyl-C;.15-alkyl; Ci.12-alkylsulfonyl; or hydroxy-C;.,-alkylcarbonyl.

28. The compound of claim 1, wherein said compound is selected from:
2-(5-Benzenesulfonyl-indan-1-yl)-ethylamine;
[2-(5-Benzenesulfonyl-indan-1-yl)-ethyl]-(4,5-dihydro- 1H-imidazol-2-yl)-

amine;
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6- ( 3- Chl or o- benzenesul fonyl )-1, 2, 3, 4-tetrahydro- naphth
alen-1-ylnmethyl] - nethyl-amne; 5 G

wQ 2s06A6d7Pwor 0- benzenesul f onyl ) - PCT/EP2005/013487
1, 2,3, 4-tetrahydro- napht hal en- 1-yl] - nethyl am ne; 1-
[ 2- (6- Benzenesul fonyl - 1, 2, 3,-420et r ahydr o- napht hal en- 1-
yl)-ethyl] -1H im dazole; 3-
[ 6- ( 3- H-{b (> Bberenevudfoullfindyh)1-1l)-2th3]|4-nethdHyHpgerobyintiodide;
hal en- L-yxl]l - lo propylam ne;, G - 6- .
enzene 3[33[(%’6%?129%51’9@‘?%@%9&1{' 121',}'9,' %Yli'tnPegﬂg}bar%lpﬁ’a pht hal en
- | - yl3-(5-Berichydulfishyieindan-1-yl)-propylamine;
Conor) ZE R ek Sy 1 S AL ISR h S RRREA N Hietiytdine
( 6- Benznes(ulBeaayhesulfomil1023,4-ket2al/ddo-neplithhlga+loylhatiyl A
al en-1-ylmethyl)- nethyl -amne; [2-

eI BBRizenesul fonyl -1, 2, 3, 4-t et rahydr o- napht hal en- 1-yl)
- et hyl ] C-[di(zestliydo-bepaemesulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-yl]-

(69_“?&]? Benzenesul fonyl -1, 2, 3, 4- tetrahydro napht hal en-1
MEGIVHERERA ) - met hyl - 20 ami ne; (S)

( 6 Benze;nsaweﬁémnbnﬂ 32, sAdtetr@m;rcabyﬁpmﬂmhx Dlahethyl - 5,6-m

met h
%@nlz‘éﬁéstﬁelrﬁlé)ﬁl}? -Plrl?“émllz'tygf"rnaWdro napht hal en- 1-yl m

et hy| ) 21€‘7-Qﬁmzenesulfonyl 1,2,3 4-tetrahydro-naphthalen- 1-y1) acetamldme,
2-(6- Benzenesul f o

t hal en- 3= %%enzeggs q;y{ é,{ré%f,,zg?e)‘(t@hydrzo r?fap%tfxflgxg ?b %yﬂnﬁne,

Lg | (e 3_ Flkgglél?z—eﬁegmﬁﬁsytfsqnﬁé&hhgdra ~rphitHaRinl BMAERyINAUD B!

d{}ﬁdgéﬁl‘z]e%é%ﬁoﬂﬁnﬁ} ampiRgpt hoxy- 1, 2, 3, 4-t et r ahydr o- napht h
aI en-1- )
L2 (e ke B A e T
phé¢nyyl-guggiamedi ne;
Lgl (eﬁ EINJ FHma eﬁﬁﬁfﬁ%ﬁgl L??)ﬁl t)et'rlthgdrg r}‘}lx Fl e‘ihy ORetBAPBhanidine;
(3-fl uoﬂ\%;(b@mne@@fpﬁﬁnyzﬁ 4- tetrahydro—naphth en 1-ylmethyl)-guanidine;

1,2,3, 4 7319&1(1&9 swqai £h: ge ahyﬁ?o—)’lh Q%hll'ﬂ hﬂﬁie an-

(R)-C—( zenesu 1072, tetra nap
imidagple; et hyI am ne; WD 2006/ 066790 PCT/ EP2005/ 013487

- 131 (R) )

[ 6- (3 oX Ben enr?sz%%)egl ﬂ‘fz bhyfe)traiw%ro n?}ithaflen }uyd)r eth?]%ph
Ilyﬁaiiém—l—yyhl}nne, met hyl ani ne;

N'-[2-(7-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen- l—yl) ethyl]-N,N-

dimethyl-acetamidine; ,
—(6—Benzenesulfony1—1,2,3,4—tetrahydfo-naphthalen-l-yl)-propionamidine;

[2-(6-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yl)-ethyl] -dimethyl-
amine;

C-(6-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yl)-methylamine;

C-[6-(3-Chloro-benzenesulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-yl]-
methylamine;

(6-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-ylmethyl)-methyl-
amine;

(6-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen- 1-ylmethyl)-pyrimidin-2-
yl-amine;

N-(6-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-ylmethyl)-
acetamidine;

2-(6-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yl)-ethylamine; and
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R -
6- ( 3- Met hoxy- benzenesul fonyl ) -1, 2, 3, 4-t et rahydr o- naph

6
wo babmes726 yl met hyl ] -methyl -amine; 5 (R) -C  PCT/EP2005/013487
[ 6- (3- Fl uor o- benzenesul f onyl ) -

1,

2,3, 4-tetrahydro-napht hal ep3p 1-yl] - nethyl am ne;
(R -3 -
(5 Am Eqﬂe@mhoﬁ?-ﬁerﬁgﬁgshﬁbﬁ}ﬂhyﬂtmmﬁﬁyﬂﬂi -apshtRalsnd1fydh
- benzonitrile;
e&[Yéan(‘@eFl uor o- benzenesul fonyl ) -1, 2, 3, 4-t et r ahydr o- napht

hal en- k- (3@%&@%&\%&@@@1} 1(2),4 Getrahydro-naphthalen-1-ylmethyl] -
g (1H I ndol e- 3-sul fonyl ) -1, 2, 3, 4-t et rahydr o- napht hal e
methyl-gmmes et hyl ami ne; ” (R) -2{ [ 6- (3 -Fluoro-b

enzene %1][6 e ¥ldoro beRzéhedulfonll) Ay, 8pcretralpfirbalaghthalen-1-yl]-
yl net hyl ] -am no}- 3, 5-di hydro-i m dazol - 4-one; 15

metRylamife- Benzenesul f onyl - 8- fl uoro- 1, 2, 3, 4-t et rahydro-n

apht halepy i Bl zenBRABY }Ilam BQ;tefr yd}b{r?aiphthalen— -yl)-ethyl]-1H-
[ 6- (3- Fl uor o- benzenesu fony1 -1,2 et r ahydr o- napht

indazols | - yl] -acetyl}-guanidine; (R -
(6- Benzﬁ[ge?y!Ff\fb%fjbeﬂze%eﬁllﬂ)nﬂ?llr?@,XQE@aHWP@Inﬁﬁh&ﬁl'enl1—y1]

-yl met hyl) “-urea;
P1[0@¥](amq?yrrol e-3-sul fonyl)-1, 2, 3, 4-t et rahydr o- napht hal
1-yl - 1234ttrhd hthalen-1-y1)-
(R) (6- énzﬂéﬁesuﬁsgm 7m?t}103(c)};0 12 W Ytreotrrl%\phydrgn nap)
migthyldngine;| - yl met hyl ) - met hyl - ami ne;
(R)-1H h & aphthalen-1-ylmethyl)-dimethyl-
6 (3 1B DAL AN PPN e Saplyhalgp-1-ylmethyD-dimethy
ametes ahydro napht hal en- 1-yl et hyI] - am de;

e
n{e&i}(laﬁﬁhegor o bﬁnﬁenesul fonyl)-1, 2, 3, 4-
(5 & BB TR e e e

aamlm,halenlyl) 30 rrethylamne (R -G [ 6- (3

- Met hanesu nyl

-1, 2, 3, Lﬁ{ BS\%B %g@ef% Qc ‘X l%ydro nla.})hthale{lh Pflmethnyl) -methyl-
afde; 2- Am no- N-

[ 6-(3-f|yorosbenzenesul,f d ]
L onht nal Sl BORAREAERII ChY hedatyare mabBhERR ) ethyl)-methyl
ahfin§1H Pyrazol e- 4-sul fonyl ) -1, 2, 3, 4-t et r ahydr o- napht ha

lpg% épg lé%y@/eg g,}#on%g,g 3(4}2@& 0 ré)or?a%?xag)alen—l-ylmethyl)-urea;

[6 (6- F'ZW@"—B’er?th&ﬁIf@@lMﬂéﬁ@kﬁlQ—$4ﬂtétﬁa‘lwﬂbo-ihalﬁ1tﬁalén.ﬂesﬂ)_
eth fllglrglrnce)- napht hal en- 1-yl] -nethyl ani ne;

C-[6-(3-Fluoro-benzenesulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-yl]-
methylamine;

[2-(6-Benzenesulfonyl-7-methoxy-1,2,3,4-tetrahydro-naphthalen-1-yl)-
ethyl]-methyl-amine;

N-[2-(6-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yl)-acetyl]-
guanidine;

[6-(3-Fluoro-benzenesulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-ylmethyl]-
methyl-amine;

Ethyl-[6-(3-fluoro-benzenesulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-
ylmethyl]-amine;

(R)-C-(6-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yl)-methylamine;
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(R -C [ 6- (1-Methyl-1 Himdazol e-2-sul fonyl)
-1,2,3,4-tetrahydro- naphthalen-1-yl] -nethylamne; 5
w@ R)osMeq786 ( 3- Fl uor o- benzenesul fonyl ) -1, 2, 3, 4- t BCT/BP30AS/@13487
-napht hal en-1- ylnmethyl] -2-nmethyl am no-acet am de;
(R-1- -131-
[ 6- (3- Fl uoro-benzenesul fonyl)-1, 2, 3, 4-tetrahydro- napht
hal en- (R)-C-}6-(BEMuhdxy-Beneidsylfonyt o8 2,3(4etdfahydro-naphthalen-1-yl] -
%tg_léz_' Fl uor o- benzenesul fonyl ) -1, 2, 3, 4-t et r ahydr o- napht
Megyewin% . 10 ylnethyl]-anmino }-acetic acid ethyl
est er; (RR)Y6-(dBIkybxy-befrenéshlfohyly-1(28,4-t&ralydt d-aaphthalen-1-
-1,2.3, 4-tetrahydro-naphthalen- | - ylmethyl] -am ne;
Yipgdhyll phethyl

yl-amine;

[ 6- (2- RRy.@r-p6-PRBERDE Dehidvyiljonl) 2,83 4-teghliyainy draphthajent 1-y1] -
hal en-1- ylnmethyl] -N -cyano-guanidine; 15
methylaging.- ( 1H- | ndol e- 3-sul fonyl ) - 1, 2, 3, 4- t et r ahydr o- nap

ht hal eng)-3-§4-RBliRYhEthyRS 8781t @Rhydro-naphthalene-2-sulfonyl)-
(R) - N-(6-Benzenesul fonyl -8-fluoro-1, 2,3, 4-tetrahydro-n
bepgppifidlEen- |- ylnethyl) -acetanmide; (R -2-{

[6-(3- deg(s%ma&%nﬁé%ﬁ&mfdﬁynl1,a;3,?4-fet1taﬁw@hﬂ@bmha@fpmt
hal en-1- "20 yl nethyl] -am no}-acetam de;
ylerphy}ll-wieaet hyl ami no- N-

6-(3-f QAr Oz [ Z b = Sefh -1-v11-
[n?pfn e RIrC AP AEAEERBRA SO T el R ARpAtRden- 1-y1)
mgthybimpeor o-
| H i ndo}@- f B . 5 . - -1-
i R Rl bt

Viawstlyl [-embroizbhrdiidt oipidazolad-@ng. t et r ahydro- n
apht hal gp- &- vl = Afmod@: (| - -1-vl)-
o (3. s paRe e ATk orb T Salsctradro naphihalen 131
nietthydamine; yl met hyl ] - ami no} - N- net hyl - acet ani de;

R) - Pyr dine- 2 g@ar j '

f 62 ( ?F:Y ¢ F@éir\]g{zﬁ - éﬁlglsog(ﬁ%#f ss?l%)g)"l?;-’l2%_,3,%—6etrahydro naphthalen-1
ylletcetmhygiapidiapht hal en- 1-yl net hyl ] -ami de; (R)-2-{

6- ( 3- Fl nhenzen f 1) - - .
hai en- | (G GEPRGAFARHE DY S ietatdlo bRl KR urca
[ 6- ( 3- FKRpColtb@hEEmasleF-oulfdnyl)1],2,33; wtrakydraimaphthateaphyl] -
h‘%{ﬁn- |- ylnmethyl] -nethanesul fonam de; 35 (R) - 3-

n[’ -Y%‘pfﬂetlor o- benzenesul fonyl)-1, 2, 3, 4-t et rahydr o- napht

hal en- 1{R} érBetenksulfongl-ifluetd ¥ 2;34-edrahyd o208t 08 637 D ¢ylmethyl)-
PCT/.EP2005/ 013487 -133 (R) -N- [ 6- (3
ey enz enesul f onyl )

-1, 2, 3, 4R)-eH-Bhiddssle-nagitbdglieacid [6-(3-Auomi-bstizknesulfonyl)-1,2,3,4-
t_et%aﬁfytd?(;[ing&thalen— 1-ylmethyl]-amide;
(R)-2-(6-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yl)-acetamide;
(R)-1H-Pyrrole-2-carboxylic acid [6-(3-fluoro-benzenesulfonyl)-1,2,3,4-
tetrahydro-naphthalen-1-ylmethyl]-amide;
(R)-C-(6-Benzenesulfonyl-5-fluoro-1,2,3,4-tetrahydro-naphthalen-1-yl)-
methylamine;
(R)-C-[6-(3-Methanesulfonyl-benzenesulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-
yl]-methylamine;
(R)-2-Amino-N-[6-(3-fluoro-benzenesulfonyl)-1,2,3,4-tetrahydro-
naphthalen-1-ylmethyl]-acetamide;
(R)-C-[6-(1H-Pyrazole-4-sulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-yl] -
methylamine;
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(R -1-

[ 6- (3- Fl uoro-benzenesul fonyl)-1, 2, 3, 4-tetrahydro- napht
whadoeted790 yl net hyl ] -1-nmethyl -urea; 5 PCT/EP2005/013487

(R) -[6-(3-Fluoro-benzenesul fonyl)-1, 2, 3, 4-tetrahydro-n

apht hal en-1- yl nmethyl] -carbalfi2c aci d net hyl ester;

(R -Methyl -

[ 6- ( 1- nER)RGH[64B-Hiyornoed H-t@ngoeihfidarpler4-sylfqrd] 41,2 Std-tetrplly dro-

- ht halen- 4-yl hyl] -amne; (R -3-
nﬁgﬂgﬁf%gﬁ%fﬁ§ﬁpé?%f > 8-t et rahydr o- napht hal ene- 2- sul f on

yl) - phé&eC:[6-(1aMethyl-1H-imidazole-2-sulfonyl)-1,2,3,4-tetrahydro-

- (8- F ro-henzenesul fonyl)-1, 2, 3,4-tetrahydro

A@%%{@l éﬁn}&ﬁ*@ ‘ﬂle%hyl ] -2-hydroxy-acetani de; (R)-N

[ 6- ( 3- F(RieNe[6b@nFlaeoms hédzengsu)fodyl 21 2,344 -tettahgtisodnaphthydbn- 1-

al ens 1- thyl]l -N-nethyl-acetam de;

Y%}%Eﬂ%éffgg%?ﬁgﬂé?']-aie}?g%A- t et r ahydr o- napht hal ene- 1- car

boxyl i ¢ (Reld6dBifligiro-Beénzenesulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-

ﬁ{%g Senz&lngsul fonyl -1, 2, 3, 4-tetrahydro-napht hal ene- |
YiethWhy P eYEeed  ani de: and (R)- 2-{

[6-(3- FI(H)O{[@=Caema&@elsegﬂzfe@ésulfbn;a)-Zz&,ﬁtdtﬁhg@ﬂbyﬂﬁ;ﬂxﬂmam-

Eﬁ%ﬁ%&l-' Inethgl%ﬁ-a$1noﬂ}-ethanol. 20 29. A
b4 @BHRPkcAieUE BT SEM FYST conpri sing an effective

amount  @R)-Muehyl 6 RBUpELr6lE-3cdudforil]- 1,2)3,ad 86 dHydk & niplithan-1-

g_ga g{iceuti.cally acceptable carrier. 30. Use of a
¥ ?FE} WB% fornula | according to any one of clains 1

to 28 i roR)-me[6-pZ-em@f@ibkﬁieneéul@ani,z_;@m&é&ahyaeéJﬂlagmtﬁalen-1-
g_éetg&]l[g% a central nervous system disease state 25
Yauethgd] ‘WFWB%‘V@WGseS, schi zophreni a, manic

depr essi(QRN- {@ﬁmgh@akga@lﬂ)hwu%s,aaeu Maphthalen-1-
di sorders, attention deficit disorder, Parkinson's
Y&Pg@ﬁge’ﬁ‘,‘?et&m}‘iﬁirophi c lateral sclerosis, Al zheinmer's

S: 2ggg2,(RS-@n%-ﬂeﬁﬂheslﬂifoaﬂtgt%&o-@,a,cé,bte@fama&boﬁp‘hthalen-1_
ylmethyl)-acetamide;

(R)-2-{[6~(3-Fluoro-benzenesulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-
ylmethyl]-amino}-acetamide;

(R)-2-Dimethylamino-N-[6-(3-fluoro-benzenesulfonyl)-1,2,3,4-tetrahydro-
naphthalen-1-ylmethyl]-acetamide;

(R)-C-[6-(5-Fluoro-1H-indole-3-suifonyl)-1,2,3,4-tetrahydro-naphthalen-1-

yl]-methylamine;

(R)-Pyrrolidine-2-carboxylic acid (6-benzenesulfonyl-1,2,3,4-tetrahydro-
naphthalen-1-ylmethyl)-amide;

(R)-2-{[6-(3-Fluoro-benzenesulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-
ylmethyl]-amino}-N-methyl-acetamide;

(R)-Pyrrolidine-2-carboxylic acid [6-(3-fluoro-benzenesulfonyl)-1,2,3,4-
tetrahydro-naphthalen-1-ylmethyl]-amide;

(R)-2-{]6-(3-Fluoro-benzenesulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-
ylmethyl]-methyl-amino}-acetamide;

(R)-N-[6-(3-Fluoro-benzenesulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-
ylmethyl]-methanesulfonamide;

(R)-3-[6-(3-Fluoro-benzenesulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-
ylmethyl]-1,1-dimethyl-urea;
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(R)-N-[6-(3-Fluoro-benzenesulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-
ylmethyl]-acetamide;
(R)-1-[6-(3-Fluoro-benzenesulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-
ylmethyl]-1-methyl-urea;
(R)-[6-(3-Fluoro-benzenesulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-
ylmethyl]-carbamic acid methyl ester;
(R)-Methyl-[6-(1-methyl-1H-pyrrole-3-sulfonyl)-1,2,3,4-tetrahydro-
naphthalen-1-ylmethyl}-amine;
(R)-3-(5-Aminomethyl-5,6,7,8-tetrahydro-naphthalene-2-sulfonyl)-phenol;
(R)-N-[6-(3-Fluoro-benzenesulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-
ylmethyl]-2-hydroxy-acetamide; '
(R)-N-[6-(3-Fluoro-benzenesulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-
ylmethyl]-N-methyl-acetamide;
6-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalene-1-carboxylic acid amide;
(R)-6-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalene-1-carboxylic acid
amide; and
(R)-2-{[6~(3-Fluoro-benzenesulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-
ylmethyl]-amino}-ethanol.

' 29. A pharmaceutical composition comprising an effective amount of the

compound of claim 1 in admixture with a pharmaceutically acceptable carrier.

30. Use of a compound of formula I according to any one of claims 1 to 28 in the
preparation of a medicament useful for treating a central nervous system disease state
selected from psychoses, schizophrenia, manic depressions, neurological disorders,
memory disorders, attention deficit disorder, Parkinson’s disease, amyotrophic lateral

sclerosis, Alzheimer’s disease, food uptake disorders, and Huntington’s disease.



