-I- TETRALIN AND INDANE DERIVATIVES AND USES THEREOF This
disclosure relates to substituted indane and tetralin compounds of formula
I, and associated compositions, use thereof for the preparation of
medicaments useful as therapeutic agents, and methods of preparation
thereof: RImR2 P I; 5ora pharmaceytlcally acceptable salt thereof,
wherein: mis from O to 3; pis from 1 to 3; gisO,1or2; 10 Ar is optionally
substituted aryl or optionally substituted 5 or 6 membered heteroaryl; is
an optional bond; each R' is independently halo, Cl-n-alkyl,
Cl-12-haloalkyl, CI-12-alkoxy, hydroxy, C1-;z-heteroalkyl, cyan, -S(O)
-R3, -C(=0)-NRIR", SOr NRbR N(Rd) 15 C(=0)-R’, or C O) -R’,
where t is fréETRABIN AN B ERY AT NE RS ddhiiety
hydrogen, C1-12- alkyl Cl- 12 alkoxy or hydroxy 4 R2 isnis from Ito 3;

R3 and RAschicHlanuapaiitrsinyuBsiarshidacend siip comraiadgoRformula

20 Je0eihes MRy 50k TN tnvheren: Rk lﬁrsyga%%%%cl%aimsefu
and one of RS and e is hydr F?en or Cl-12-alkyl and the other is:

hySITERTHLIES. 2880 RDE FIRRAAS L RrRaHb IRt  7-alkylcarbony!;
C1-12-O&oxycarbonyl; aminocarbonyl¢€%iz- ; q{nlno -Ci-iz-alkylcarbonyl;
Ci-iralkok7'carbonyl-Cl-;z-alkyl; |m|daz onyl; ifnidazolylcarbonyl;
pyrrolylcarbonyl; pyrrolldlnylc r X > pamidinyl; C;
-12-alkylsulfonyl; hydroxyl-C - |r & yl, geinosulfonyl; g~,,,,~ ,i- 2 -
., 7Y,i" hydroxyl-Crir~)+; Cl-1Z"a&o err,,n~y, -+ [-ika&ylsulfonyl-GY-Ir ; or
optionally syhstitdiesic.ly fspertesstditaiefoaryl; or RS and R6 together
with the rhg_gglen to which they are attached may form an amidinyl group,
a urea group, a guanidinyl group or a 5- or 6-membered heteroaryl or 5- 3
or 6-member®d® g S’/ Iyl ring that is optionally substituted and which
optionally inchigEemn tfiitional heteroatom selected from 0, N and S; or
one of R5 angiR§ nagkzone of RR and R4 together with the atoms to which

lwey Ar is optionally substituted aryl or optionally substituted 5 or 6 membered
heteroaryl;
----- is an optional bond;
each R! is independently halc, Cy-12-alkyl, Ci-rp-haloalkyl, C;-12-alkoxy,
hydroxy, Cy-12-heteroalkyl, cyanc, ~S(0)e-R?, ~C(=O}-NRR’, ~SONR’R’, ~-N(R%)-
15 C{=0)-RS, or ~C(=0)-R, where t is from 0 to 2, R%, R®, R%, R and R® each independently
is hydrogen, Ci~z-alkyl, Ci-1;-alkoxy or hydroxy;

4

Rp R
Reis 7 N\“a;
nisfromlto 3
R’ and R* each independently is hydrogen or Ci-z-alkyl, or R® and R*
20 together may form =0 or =NR' wherein R is hydrogen or Cy-,-alky}; and
one of R® and R is hydrogen or Cy-yz-alkyl and the other is: hydrogen; Ci-1o-
alkyl; amidinyl; aminocarbonyl; Cy-r-alkylcarbonyl; C-yp-alkoxycarbonyh;
aminocarbonyi-Cy-1z-alkyl; amino-Ci-12-alkylcarbonyl; Cy-io-alkoxycarbonyl-Ci-1;-alkyh
imidazolonyl; imidazolylcarbonyl; pyrrolyicarbonyl; pyrrolidinylcarbonyl; N-
25  cyanoamidinyl; Ci-io-alkylsulfonyl; hydroxyl-C-12-alkylcarbonyl; aminosulfonyl;
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are attached may form a 5- or 6-membered ring that optionally includes an
additional heteroatom selected from O, N and S. 10 In a first aspect, there
is provided a compound of formula l: 2 R m Ar-S(O)Q 1sP 1; ora
pharmaceutically acceptable salt thereof, wherein: M is from 0 to 3; pis
from 1 to 3; 20 g is 0,1 or 2; Ar is optionally substituted aryl or optionally
substituted 5 or 6 membered heteroadsk; -- is an optional bond; each Rl is

independently halo, Cl-Iralkyl, C}az- aloallry C roxy,
bydroRsfharars ) Cryfkogyoy; m?h?ﬁ“sg’%%ﬁ M RR)-

ofbbadliy\énbstitited) &2 6mhai:m&dslfemmdé:tyzl 2ZrRa, Rb, R*, R"and R’ each
'”depe”?@@}} @g@&? :%%ﬁl%%x a@ygﬁgﬁeﬁﬁa?foﬁgan
rom 1t63; R3 and R

R' |s R63 nis mdependen Iy ydrqgen or 5
RGP R PV SO BRI PLD B O (R Jeoar or
o:hydiagba-@r Kekdradpl, riwgiton és opREmaily R&@W@&@gémbﬁﬁ bibtienidin

al %&%%mg @M@{&g@eﬁﬁgﬁﬁwﬁl@a@nigﬂmé efninglc?rblirxl

z-allylcar ny alkox onyl. aminacar ra

amino-CP¥ i %5 A@Pey%?gllvav?ycar EPI‘TFE)Q‘? il 85%lg%ﬁk)lll
aﬂﬂmﬂ'mﬂfoml 2 By eofyaninsd Wg@hmméamaﬁwdud@@n additional
nexaReaRIdionk Gladla) W Mk 0zy-Cy-iralkyicarbonyl; aminosulfonyl;

hydroxy- Cy.lralkyl; C1.=ralkoxy-Ci.zralkyl; Ci.srallyisulfonyl-Cl.Iralkyl; or

optionally substituted 5 or 6 membered heter y# or R5,and R6 together
with 1hé Aifotercto B Hﬁ%‘{/‘% %ﬁ%%’ﬁ?@&ﬁ%g STRE&ht amidinyl group,
a urea group, a guanidinyi group or a 5- men&aered heteroaryl or
heterocyclyl ring that is optionally substit ted andwinch optlonally
includes an additional heteroag?m selegte 1

or a pharmaceutically acceptable salt thereof,
wherein:
misfom 010 3
pisfrom o3
qisB, lor2;
Ar is optionalty substituted aryl or opnonally substituted 5 or 6 membered
heteroaryt;
- i5 an optonal bond;
each R’ is independently balo, C,.jo-alkyl, C; ;o-haloalkyl, C.--alkoxy,
hydroxy, Cy.iz-hetercalkyl, cyano, —$(0)~R®, ~C{=0)-NR°R, ~S50~-NRR’, ~N{R%}-
Cl=0)R", ar ~C(=0)-R, where t is from O to 2, B, R®, B, R and R® each independently
is hydrogen, C;.1z-elkyl, C;.1z-alkoxy or hydroxy;

2 R -

nisfrom1to 3

R® and R* each independently is hydrogen or Cy.iz-alkyl, or R’ and R*
together may form =O or =NR' wherein R is hydrogen or Cy.-alkyk; and

one of R® and R is hydrogen or C,.;-alkyl and the other is: hydrogen; Cy.po-
alkyl; amidinyl; aminocarbonyl; C,.jr-alkylcarbonyl; C;. 1p-alkoxycarbonyi;
aminocarbonyi-C.;2-alkyl; amino-C,.1~alkyicarbonyl; C; yz-alkoxycarbonyl~Cy.iz-alkyl;
imidazolonyl; imidazolyicarbonyl; pyrrolylcarbonyl; pyrrolidinyicarbonyl; N-
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one of R5 and R6 and one of R3 and R4 together with the atoms to which
they are attached may form a 5- or 6-membered ring that optionally
includes an additional heteroatom selected from O, N and S. In a second
aspect, there is provided a pharmaceutical composition comprising an
effective amount of the compound of the first aspect in admixture with a
pharmaceutically acceptable carrier. In a third aspect, there is provided
the use of a compound of formul%al as defined above in the preparatlon of

a medic sefyl for cen | negrvqus, to ystem as
@é@”%ﬁ%@%ﬁ% TR Y? hydroxy-
aamelk&s@mmr@ raligs N
Bﬂﬂﬂﬂﬁ@&l%ﬁim@mm@@ﬁlﬁ Ia;eral scler03|s Alzheimer' s disease,

food upt d 1 di 5Th ti

o oyt BT R S St ratest 5 Ve ot Bt g form
BRI REREP IR BTP Ry SRR BUrh BB ot EpeaSfmeitieer edrbatedoaryl or
Betdfcybhtidey fratid Spfohhli¢ sbbstbibta- b:h'ﬁ&vﬁlaﬂ SptibhanBasadiana high
L%J: Lg'hlépc_r%l%?ﬁ éff:c% |6t9Qe brai |t has been stated that the

receptor may play a ro e nthe | pa ho’iogy and treatment of central

nerve systsﬂ@ gissrdeiseimpayticuat éﬁ&ﬁ%égéﬁﬁ\ceﬁ&ﬁéﬂm to which they

selectiv ands hav bee identifie entially useful in the
AR RO XIS TS 6 PR B AHEAE tRegoen additona
Bleterpiponssleftadiom ﬁh%@@@éepressmn, manic depression, psychoses

epilepsy, obsessive compulsive disorders, mood disorders, migraine,

Alzheimer scliseaspetenharcemeniddicoghitivacsigradginpiagion comprising
dlsorders feeding disqrders such as rexia, bullmladand ObeSl% anic
AT EREC Y BRS g?ﬁl%?f’ﬁ’&’l‘&? ﬁy%%é‘f”iﬁﬁﬁ%o?&e?l ADHD) - aftention
defigiinshisatckry(ARENawithdrawal from drug abuse such as cocaine,
ethanol, nicotine and benzodiazepines, schizophrenia, and also disorders
associatedhindrespicattteaimarandiet thelsheld tajuoppwiichfdgrmula I as

hééd%%‘ég a'%%n &ﬁé’iﬁ%ﬂr&% e SXRREIEAAL0 e, 0f 5 dRthenervous

treatment of certain gastrointestinal (Gl) disorders such as functional
bsm@mr@@m@rs@e@s@p@ﬂa{n@m@sscbo%tﬁcazephne%a@méﬁpmﬁOHS

TQ&Im g% | 498, RAYGR AP ka0 ReBusiblryist alsoMet. Phrsmacel.,
1993, 43, 320-327, A.J. Sleight et aL, Neurotransmission, 1995, 11, 1-5,

aRiSoASS SSTEATRPBICAR e RSISHIR 1D RRESHRFE N ARtse 1597 upake fispigers.
Whileseme-Ri 8 angd 5-HT2A modulators have been disclosed, there
continues to be a need for compounds that are useful for modulating the

> HT6’1I:§§ ggngxrxsto :?17 oxy'ﬁ'g'%‘fa%gng (grl-%%r&s a major modulatory
neurotransmitter in the brain are mediated through a number of receptor families termed
5-HT1, 5-HT2, 5- HT3, 5-HT4, 5-HT5, 5-HT6, and 5-HT7. Based on 2 high level of 5-
HT6 receptor mRNA in the brain, it has been stated that the 5-HT6 receptor may play a
role in the pathology and treatment of central nerve system disorders. In particular, 5-
HT2-selective and 5-HT6 selective igands have been identified as potentially useful in the
trcétment of certain CNS disorders such as Perkinson’s disease, Huntingtor’s disease,
anxiety, depression, manic depression, psychoses, epilepsy, obsessive compulsive

disorders, mood disorders, migraine, Alzheimer’s disease (enhancement of cognitive
memoty), sleep disorders, feeding disorders such as anorexia, bulimia and obesity, panic
attacks, akathisiz, attention deficit hyperactivity disorder (ADHD), attention deficit
disorder {ADD), withdrawal from drug abuse such as cocaine, ethanol, nicotine and
benzodiazepines, schizophrenia, and also disorders associated with spinal trauma and/or



The disclosure also provides methods for preparing, uses of the
compounds of the invention for preparing medicaments, and
pharmaceutical compositions comprising the aforementioned compounds.
The disclosure provides substituted quinolinone compounds, associated
compositions, uses thereof for the preparation of medicaments useful as
therapeutic WO 2006/066790 PGT/EP2005/013487 -3 agents, and
methods of preparation thereof. In specific embodiments the invention
provides piperazinyl- substituted quinolinone compounds and associated

%maceutlgﬁJ ckmﬂpo& ions, %)nses of the same for the preparation of
CAPRERIS L& atifeht SFESRAF A0S RRterFpeRE)use in the
rsdmans ofrrgripdn ipelmuntingin st 4 G Hibisrotdess S14Hl a3 fhtichition beieldiinottis,

shsalasaEsne, @@m hepﬂﬂﬂxésieéﬁp%&t%4%§ elo éé@&%?sﬁzzo
Bﬂlﬁ esta oIIowmg rfé% #sed in_this A pllcatlon inCluding t
specifica “?{on ai ‘ia “the de ﬁit?&ﬁssai?{iéﬁ baRERt ftfast be
Newetraatmisigde 4998 tHe lspeviiichtibriightite siphentiedrdBiRasetineh Alert,
ssgutasformsga”, "an,” and "the" 1o include plural referents unless the

cont arl d| e. ers to a compound that
enhances t eX] acti ?ﬁf afnzé-lr'lg' #E‘F‘Aé 8%%‘3&%"6&%&?&%%
tefes ¢ ard donspmpeuntsthaiminintebe depmendrttitigstecsidfir6reamuthethe 5-
HTDpGengier,reeBpilr site. 15 "Alkyl" means the monovalent linear or
branched saturated hydrocarbon moiety, consisting solely of carbon and
hydrd@wﬂﬂdmsy&ﬂvﬂmd%meﬁhodw&iwpremﬁng, atemst tht owrepalkyt'of the
up. of one to SIX C rbon ato "Ci-Cba

xgﬁrﬁg es o@%%ﬁ%{ggﬁp%ﬁ%% éé af)lut araen%la {nct mp Rt O s C%}f rising the
propyicisopedppmpsohdiyl, sec-butyl, tert-butyl, pentyl n- hexyl octyl,
o e BN A HRE AR WREh A eReslsall. saled it

the examples of the invention hereln means a Ilnear
%ﬁﬁﬂ%&@@r&w‘eﬁ@mﬁmﬁ@amﬁrmr@ap@quﬁ@egbomewm@f@mrﬁpaum
branched saturated divalent hydrocarbon radical of three to six carbon
atoms, e.g., methylene, ethylene, 2,2-dimethylethylene, propylene,
2-methylpropylene, butylene, pentylene, as well as those groups which
are specifically illustrated with the 25 examples of the invention
hereinafter. "Alkenylene" means a linear unsaturated divalent hydrocarbon
radical of two to six carbon atoms or a branched saturated divalent
hydrocarbon radical of three to six carbon atoms, e.g., ethenylene
(-CH=CH-), 2,2-dimethylethenylene, propenylene, 2-methylpropenylene,
butenylene, pentenylene, as well as those groups which are 30
specifically illustrated with the examples of the invention hereinafter.
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"Alkylcarbonyl means a group of the formula -C(O)-R wherein 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
wikyboarserygl as defined herein. 35 "Alkylsulfonyl means a grouErsieseisssr
wherein R is alkyl as defined herein. "Alkylssulfonylalkyl means a group
-R-SO2-R' wherein R' is alkyl and R is*a?lkylene as defined herein. WO
2006/066790,PCTIEP 005 013487 Is Ifo lallcylaminoalkyl'
SRR IS0 L TSR AR B B Fyaton
paviderarinsrazinyl- aﬁ@m@amy@mmmypa@@m%%ﬁéﬁd phmfmmm‘:ﬂl1
cm&mmamw@@u GYliRaans &gmapreﬁmwm@a&hi&tﬁ&%ﬁ in the

erein Ris allc Iene R'is t alkyl a
ereln'a Aﬁf(ojg‘z%/i meanssgp L@%??%l eXrSeln IS éﬁ%ﬁe ?ﬁig Sbiders.
heremﬂmhhﬁat&awtaﬂ«mﬁfétré{@gqﬁ érad%cqm?%%ﬁr% &@def‘@fmce in their
engikhaexy, ethoxy, isopropoxy, as well as those groups which are

specifically JJJ;HQHQL@M&W {Q@@mﬁﬂgﬁsemmpﬂpa%&mmamg the
"Alkoxycarbonyl' means argroup of the formula -C(Q)- wherem;ﬁ;}i&lﬁS ased

sRERFRo T A AiHE favsiHie ARBIBRT BB Y IRHM0 A
of thesfnrificiaioR aNRER Spyeedeih dRiims lky eng R fisrimy (rd gam B eadkiihe”

! 51@4&92%@&0@&@@@&1&%% dﬂm&fe@m@ylwkw means a
group, of the formula -R-C(O)- R Qggre Ikox and é‘ﬁ(!&l{(;ylene as

define A #RIEIn & KIRSTREDND IR ARG R YRS BrRRR o
fiexemsta siNR'-R" wherein R is alkylene, R Is hydrogen or alkyl, and R"

is alk@Ms?gmwl i 3% dsfinRd femriR dirdlkonpalicytevertsGreupsehitbe
fom%;?g -R-OR’ hereln R is. a kyl and R is alkylene as defined herein.

§ﬂ€9Pa9)ﬁ Q<§IFtiy(fﬁl?nc('i}'ansagroup of the formula -R-NR'-R" wherein
Ris JoMkyenensrthespamirmder breator hipeched saikeirg dIkgrasarbien maicys

%@i@m £BIA0 oMeAS Al YD oDR Rt IRIR ang: Bn@ﬂﬁ’ﬂveive carbon atoms.

‘%gn en IIHS é}lrg nlor alk If%%éj flned eggla |no,; ..)
inclu g]a'ﬁ%z?rﬁsino;“a acfﬁfl’lamlno lI':(’Q,K\R
TR pRERiRH O hgr@p@maﬁl&esrmwmahwm%ﬁw @Rﬁﬁi WQFPBECWWPYI

Im&ﬁﬂ%@eﬂﬁwﬁ hylrogeh pmajkyl-bedéfored, dereiyl, N eyhnokmicinyiis
Rehich are specifically illustrated with the examples of the invention hereinafier.

“Alkylene” means a linear saturated divalent hydrocarbon radical of one to six
carbon atoms or a branched saturated divalent hydrocarbon radical of three to six catbon
atoms, e.g., methylene, ethylene, 2,2-dimethylethylene, propylene, 2-methylpropylene,
butylene, pentylene, as well as those groups which are specifically illustrated with the
examples of the invention hereinafier.

"Alkenylene” means 2 linear unsaturated divalent hydrocarbon radical of two to six
carbon atoms or a branched saturated divalent hydrocarbon radical of three to six carbon
atoms, e.g., ethenylene (-CH=CH-), 2,2-dimethylethenylene, propenylene,
2-methylpropenylene, butenylene, pentenylene, as well as those groups which are
specifically illustrated with the examples of the invention hereinafter.

"Alkylcarbonyl means a group of the formula -C(O)-R wherein R is alkyl as defined
herein. |

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

"Alkylsulfonyl means a group -5O2-R wherein R is alkyl as defined herein.

"Alkylsulfonylalkyl means a group -R-5O2-R' wherein R’ is alkyl and R is alkylene as
defined herein.



-,INIR R, R ~ N\ 25 means a group of the formula R or N-R' wherein R’
is cyan and R is hydrogen or alkyl as defined herein. "Aminosulfonyl
means a group -SO2-R wherein R is -NR'- and R' is hydrogen or alkyl as
wistnRAdessin. "Amidinyialkyl" means a group -R-R' whereipdt/iSamidinyd
and R is alkylene as 3o defined herein. "Aminoalkyl” means a group -R-R'
wherein R'is amino and R is alkylene a&-defined herein. "Aminoalky!"
includes aminomethyl, aminoethyl, I-aminopropyl, 2 WO 2006/06679
pcﬂ@ﬂq@e@m&a&%agxgﬂ%m AT FHEdh RO e e R
Nkt lsm?&rbgeﬁwas:mam@ Reésalkiisidfomptiliglad defiprdberein.
alk I a [Vee 1K n
d%é%% ﬁﬁ Hgalﬂg?ﬁ% @L@/Af{ﬁéﬁﬁﬁws Ye-TtkylBMminQAlkodh R is

inclu amino ylamlnoe ylaminopropyl,
o deiigrena a1 SRR O
5 dImetmnmﬁamihylgﬁmbm@ﬁhMméihymmgﬂaﬁdlh@;pmpﬁlxampies of
H]r?rt ﬁ Nesthvamingg i nasiuataso! %ﬁcﬁﬁp@%ﬂhi%ﬁfﬁoxy, as well as
specifically 1

ustrated wn; of th inventi remaft
ehoRs BERFDUIKG Y HiRrS Q}e}sﬁﬁ‘ﬁ?g e hs %&fﬁsﬁ?g‘ HER
hymiﬁg&fr or alkyl, R" is alkyl, and R is alkylene as defined herein.

"Diallkyaminoaiiolis-ealky laaigoalisr mhaimindiOs RMMrein R is alkoxy as
Amlgcarbonyl means a group of the formula -C(O)-R wherein R is
Td8fined herein. Amlnocarbonylalkyl means a group of the

formulalkmx@ae Taniredfkrd’ meann merorpiaR the Swpnakie R Feffhagherein R is
H?relﬁ' 1Nar ar&%mlkﬁtamlimﬂ%a@a&n@mgmﬁpeeﬁmmrmula
-R- " where ,alk lene, R’ A2 inR'i
ammo ar ’%f}f yY E}kaeﬁ]égs ﬂe?frel‘rjhSJ gmlnoﬁﬁ cg)té)(héﬂq{rﬁé%%g aR :
Fbony ehthR olitac e drfireRbeitiBrein R is amino and R is ailcylene as
15 deflnGMR@@rb&mmkhmﬂqﬂfth pfeha fHrangraui-HRAR" wherein
gk%}enel\kg by 5%3%5% %Q]ﬁ] RPN ?Qﬁoﬁcgwg%@agﬁ%i&i 8B in,

mocar ed herein. "Am nosu oal
means%?ﬁfa% HRERAGEOR IRFSORR %2/ |%¥h5)ﬁ|fi 3hviene

hascrefresd héraikyl and R" is amlno as defined herein "Aryl" means a

10

mono‘.{%ﬁ %ﬁﬁ‘é}fo?ﬁﬁ&és-tﬁlmf /" tRem Riss
or trlcy IC a o atlc ring. ﬁécan eio eggll substltuted as
20 WHOgER ST are not limited

to, phéﬁ;&hmo I€ans a Eroup NRR wherem Rand R' each independently is hydrogen
~ or alkyl as defined herein. "Amino" thus includes "alkylamino” and "dialkylamino".

"Amidinyl" means a group of the formula: R ; or
wherein each R independently is hydrogen or alkyl as defined herein. "N-cyanocamidinyl"

—R
e = R
ot Al
R O

N
25 means a group of the formula T t 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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naphthyl, naphthalenyl, phenanthryl, fluorenyl, indenyl, pentalenyl,
azulenyl, oxydiphenyl, biphenyl, methylenediphenyl, aminodiphenyl,
diphenylsulfidyl, diphenylsulfonyl, diphenylisopropylidenyl, benzodioxanyl,
voena@iusenyyl, benzodioxylyl, benzopyranyl, benzoxazinyl, PCT/EP2005/013487
benzoxazinonyl, benzopiperadinyl, benzopiperazinyl, so benzopyrrolidinyl,
benzomorpholinyl, methylenedloxyph'ef’lyl ethylenedioxyphenyl, as well

! " y | or
R oyEs e ke sherligalbo/yskaladlh | dfg SXaRlRsd e

er, inc u partla y hyd roge rivatives.thereof.

tv@m@ﬁeﬂhyém@ravefiv ?@ﬁﬂw AR HRIREFE Gin,
L&ﬂﬁoﬂkﬂu gdagudes ﬁ)&ﬁﬁflﬁiﬁzmﬁfmhyhmmhﬁmhpacﬁwpimﬂ%émmopmpyl

h
a'ﬁmirlflitlgrP gﬁc}su bstltuted %%%&ﬁermg%%ﬁmgﬂé HiC

wswmwe@@é@w ARG RRRABR S EAI sl Al

6T $ERDO O 345 ecicRll Riliviere Rwigtath atizgloplesgriig mvelRoRs an
120 Qrup as defined herein; e.g., benzyl, phenylethyl,

3 3-chlorophenyl)-2-methylpent eli s of aryl
"CyclHaem H‘Pf@%{ﬁf ﬁé?ﬁ%%%égé%cygrc moie 3\1?5?@5,[[%9&1}@ }é%}%ogen

cmrﬂlqg]!,cﬁf: isabiyysnd Poodlyjénzas dpirbiigres. subistieriaseinorBnis or

Le éﬂf}@g@gjk}qach substituent is independently hydroxy,

alkyl, alkoxy, halo, haloalkyl, amin yl dlal m

unles&BHHe Il% B Q{t%s%x ullc Posiie AT .

ampleso cy 02 yI moieties
detheddydoeinare not limited to, cyclopropyl cyclobutyl, cyclopentyl,

cyclohgxfloextehantyi'andihe fluprgludifgparialyajosativdiedin R is
derlvatlvgith eof to Sléc %fgglglohexenyl cydopentenyl, as well as
tHOER Giodips W eﬁl are spec ically illustrated W|th the examples th

OalkyLEeams 3 é‘]&ﬁgjé) fm.l 'wherein
ﬁs&kﬂ&iﬂt@tﬁslaﬂ&eg&me dhdl, Rndﬂﬁymm}kqmmhmﬁqﬁdad@im@mn
NYN R G bR meda R whekeineach

R 15 |n e %%@%{ﬁ*ﬁ%%% orgkyl R' fé}ﬁny{c%gogedn Eflikyl or phenyl,
aminrand Byiaaligdene 3 fged *The phenyl moiety of "guanidinyl" may
be opmﬁm@ammmummmémmrwm@mm i NReBhwherein
Ridmihe Qrm%%&agéﬁ@p USEYRNG GuRRkMAl! is dediotReRR

Whereln R' |s nldl, is aIk ene define

“N- Cy afﬁ%aﬁs angbeugnl nyI a%%‘ fs Oéc}{ 581 erein R
STVt T Eémhmwmﬁl@ﬂmﬁ ﬁq‘éaar@axg RS BThBefsnUla
-R-C(Q) WaekheinrRbr8valent cyclic aromatic hydrocarbon moiety consisting of a

mono-, bi- or tricyclic aromatic ring. The aryl group can be optionally substituted as

defined herein. Examples of aryl moieties include, but are not limited to, phenyl,
naphthyl, naphthalenyl, phenanthryl, fluorenyl, indenyl, pentalenyl, azulenyl,
oxydiphenyl, biphenyl, methylenediphenyl, aminodiphenyl, diphenylsulfidyl,
diphenylsulfonyl, diphenylisopropylidenyl, benzodioxanyl, benzofuranyl, benzodioxylyl,
benzopyranyl, benzoxazinyl, benzoxazinonyl, benzopiperadinyl, benzopiperazinyl,
benzopyrrolidinyl, benzomorpholinyl, methylenedioxyphenyl, ethylenedioxyphenyl, as
well as those groups which are specifically illustrated with the examples of the invention
hereinafter, incdluding partially hydrogenated derivatives thereof.

“Arylene” means a divalent aryl radical wherein aryl is as defined herein. "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.

" Arylalicyl" and "Aralkyl", which may be used interchangeably, mean a radical



10

15

20

30

guanidinyl and R is alkylene as defined herein. "Heteroalkyl" means an
alkyl radical as defined herein wherein one, two or three hydrogen atoms
have been replaced with a substituent independently selected from the 25
W ostR/eaAGISting of -ORa, -NRbR’, and -S(O)"Rd (where n isgcaminiegers4er
from O to 2), with the understanding that the point of attachment of the
heteroalkyl radical is through a carbcrrﬁatom wherein Ra is hydrogen

|, alkyl, cycloakl, or.cycloal band B d
e SR aR ARG aAR & o oy B Sl S o2

bm,npﬂ@y@ﬁwf@g@mmw@mwn@mmy@%mmm@wm 4ok

gk}lgd is 30 allcyl, cydoalkyl, cydoalkylalkyl amino, acylamino,
mongallylaming, or diallr Ia la d c
aren t6n ﬁ%tﬁo%(/ néﬁwoxy droxf}gh{?fé@ﬁg %)%%%gp%r%%yﬁ
rmmeﬂ}@q@mwaswéﬂ%ﬂybﬂfp%@%%%%@ewmﬁ
Ak QJBWWWPM&@WﬁmMWJ aﬂebmdlimiyﬁmwalk;i&-ammm

hyd butyl, 2-hydroxy-l-m Inr
i[gg%fﬁ’é’é? W 2%87)! 7?n thy sul o“ﬁ?_f/ E@mﬁ&&
qmuwﬁemwdarhmanaw@m N i, cyclopentyl,
&p@@ﬁﬂ@masuh‘p@yl aaﬁtmd mwmwmmmmmmted derivatives thereof
melvaminesuanyac weleasdbane Pi% Supshichiaipnaifioally
fGidfa fthe invention heréinafter. 5" teroaryl
%@Eﬁ%‘fﬁ%&ﬁﬁ@@ al of 5 to 12 ring atoms

havmg:gﬁd;eﬂ&ﬂﬂhﬁ’&mmmmgnoﬁ@rfmhe—&m% wherrdeitiiyiene and R’
Q%E{% {%&g}%@ggrggm N, 0, or S, the remaining ring atoms being C,"

e understanding that the attachment pOIQt of the heteroaryl radical
will be on an aromatic ring. The heteroaryl rlngNma e optionally
substituted as defined herein. Examples of h%ferhﬁrmimetles to include,

but age not.limited to, imidazolyl zolyl |soxa28‘ryda thi ea

isothia ‘t’ﬂi}f 8¥tgdn é"%fy?gﬁn%%}léafz&o % m)%/%zmyl thlenyl %é%%%? |ecr111R

mmedmﬂmnsdrmﬁwkﬂyﬁdw i B PP TB %%Yi‘éﬁﬂ?ﬂ’
B ﬂé"”ﬂ{@ﬁ(b %Uﬁ@?@ﬂ'gﬁﬁmm?ﬁdyémwﬁmhﬁsqbsﬁmted as

b idaz
%8% h:grgo gﬁ% gt%llgél‘g? Qﬁ%%\%@fﬁgﬁ%ﬂ ISO % Iy ene as

tnazoi'ﬁ“@ﬂ&%ﬁﬁllﬂﬁﬁ'fﬁﬁ)iw ﬁn‘ﬁpeﬁ?}?ﬁ BIARGR

ReRRtaHieiny/, Wteyidiout cRlibpiztiyl razepiRyis Hmmaymmmyldaﬁded
Re like, including partially hydrogenated derivatives thereof. The

hz;z:g;;pagsg hetero%m%%i%s ﬁ%m%ﬁﬁ%‘ﬁ%ﬁ ﬁ?(%b 51 Eerem R'is

thosddrelyps Rhicilgienspediftaid/hithestrated with the examples of the
Inventlga_ e%gaﬁgﬁekggﬁﬁran Q@é@ﬁ?@em%&giﬂlﬁgﬂﬁgrﬁ%ﬂr three

%ggﬁé&%@ég&g%ﬂ%& 8‘&%@1? & ﬁubsmuent ggetgergg rXLF}rns%ieg]e Hitn the
group consisting of -ORY, -NRPR®, and mS(O)an {where n is an integer from 0 to 2), with

the understanding that the point of attachment of the heteroalkyl radical is throngh a
carbon atom, wherein R® is hydrogen, acyl, alkyl, cycloalkyl, or cycloalkylalkyl; R®and R°
are independently of each other hydrogen, acyl, alkyl, cycloalkyl, or cycloalkylalkyl; and
when n is 0, R® is hydrogen, alkyl, cycloalkyl, or cycloalkylaliyl, and whennis 1 or 2, R%is
alkyl, cycloalkyl, cycloalkylalkyl, amino, acylamino, monoalkylamino, 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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"Heteroarylene" includes, for example, indolylene, pyrimidinylene, as well
as those groups which are specifically illustrated with the examples of the
invention hereinafter. 25 "Heteroarylaminoalkyl" means a group of the
wormedasiReiNR'-R" wherein R is alkylene, R' is hydrogen ormthkyipamd/ 3487
is heteroaryl as defined herein. The terms "halo” and "halogen”, which
maybe used interchangeably, refer to& substituent fluoro, chloro, bromo,

yl means. efined h e|n| hlck one
é’l’g '}?zgl%%léeamQB repﬂaiﬁ%e as”rgy‘n]:}lcésor Siary ﬁmmosul%;ﬂl%gpﬂ
E%@Wﬁﬁaﬁﬁqﬂm‘@@ﬂcmﬁlﬁw@@m@Q@ﬁmggﬂfonﬁpropyl as
wertlyerenliyddss whikhs), specifeiigsithanacdratsiwhicinles speifioeliyion

1|1llustr§i§£ed with the examples of the invention hereinafter.

ﬁe?érocycloammo means a saturated ring wherein at Ieast one ring atom
is N, “NelesrRIamegrana BASHE IR SRS romRe Yo g%?o

Aorkipieraeytabast m@xﬁemgmﬁaﬁgramedmmyhmnmgﬂx@emmmm
z;n@%%%;m%n@@o%@mgﬂ% %ﬁ%m&e& @%&e@%mem that

osen from nifrogen, oxygen or

e heterocycly] ri
e D Do o bt e "R Beeroney
RETHEPRO6TI01 BLBH bR Brahap efinddetsioc fayinpisiatdsieroanibmioisties
et W%&iﬂiﬂf&@qg‘%ﬂ% Al %ﬁ@@fﬁziﬁﬂz&ﬁeﬂﬁ}lﬂﬁamm

B%g%n%ﬂa&%%#a? %’?IE%%’L"’Z oI|n II I%ﬁﬁmlﬁy&'{ ”Od?}dmyfmyl pyranyl,
ppididzotitiingt, Hmwhmwﬂmmmlﬁb@mmmmwmmmw@ﬂ
g MW@B@Q@ 'Bé&iﬁlﬂ}éby@ﬁﬁlo@é&h‘ﬂwm}yﬂl’eyﬁ%&w&ﬁ,

t h rof | tet th h
BRI BN oo,
mﬁv;ghédqm@pneﬁ%w&mmblmwa%‘wmne gwfém&s
@@ﬁ@;ﬁmld%éﬂalj?h a@é@xﬁl@e dificaityflustiated wi&nﬂaeﬁcempmgqﬁmnf
nton narter., inciu I (0]
PSSR SRRSO ;’?Eygf%? O R
wév@ilvtfﬁee% S i iaresy ! ingkadsy ERgRzalihy iR R giBRiD 2

thvelifas thota z£3(p9 M&Wlﬁﬁﬁh@d&m deficedhiptseiithe invention
}!;L\(g %@é@lIrylcarbonylamlnoalkyl means a group of the formula

-R-NR'-R" 15 wherein R is alky e R'is hydrogen Ikyl, and R
hydroxﬁé?ﬁﬂﬂ&ﬁ’?ﬁ%ﬁy?’&%’ﬁ@fm PO, 8?@?%%7 rk’c%ﬁmeﬁ%s

ai@netp}mfeﬂne THtenta sRedRERY belgritndilyisubikyierhbasRicinkgdwagen or
%&M&AQE&W@H‘%@@@H@&M@ ByimdiRigaroipwene 8t Seroups
gr U g;e Qp%a IHPYErxi]lus’tra\‘:e: %l%greferali)eg&the invention hereinafter.
"Heteroarylaminoalkyl” means a group of the formula -R-NR'-R" wherein R is
alkylene, R' is hydrogen or alkyl, and R" is heteroaryl as defined herein.
The terms “halo” and “halogen”, which may be used interchangeably, referto a

substituent fluoro, chloro, brome, or iodo.

“Haloalkyl” means alkyl as defined herein in which one or more hydrogen has been
replaced with same or different halogen. Exemplary haloalkyls include —CFHCl, -
CH,CFs, ~CH,CCls, perfluorcalkyl {e.g., ~CF;), as well as those groups which are
specifically iliustrated with the examples of the invention hereinafter.

“Heterocycloamino” means a saturated ring wherein at least one ringatom is N,
NH or N-alkyl and the remaining ring atoms form an alkylene group.

“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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IN 20 group of the formula R , wherein R is hydrogen or alkyl.

"Imidazolinyl" may be interchangeably used with
"4,5-dihydro-IH-inidazol-2-yl". "Imidazolonyl" means a group of the formula
Wo #oslonose preferably a R N group of the formula N , wherewmeR2ms/013487
hydrogen or alkyl. "Imidazolonylaminoalkyl means a group of the formula

-R-NR'-R" wherein R is 25 alkylene Rﬁs hydrogen or alkyl, and R" is

imidazolonyl as defined here azolln ans a
BRI BRI PO (AP LT A B R B er gy pibdzinyl
W%ﬁwﬁmapﬁmﬁﬁﬂm&mmmhﬁaﬁomﬁﬂmhmd%%%
d By Ikcﬁm gﬂﬁb m@a&emﬁﬁmﬁnaﬁlbemmdﬁ?ﬁﬁmgo
| a ene. ina m imi maybe
gﬁ{ﬁ'ﬂéﬁ%ﬁﬁ; S5 a#ﬁﬂﬂﬁ’} %1% |d%ca meyan a
@xmmommmrmmm&w&@mﬂﬁmm g&%‘*&@hﬁ@%ﬁh&%ﬁ’.@*’ﬁ
?dﬁaﬁi et olithl ﬂl@mml@hﬁihbﬁktﬁbmdverem

%@?ﬁiﬂiﬁﬂéﬁ;}) ISa??nln en Ak ea da §;oup Qﬁ&ﬁ“

the { u
wnéne@msaam;%hes Rﬂ%ﬁ%}%@ﬂ%ﬁ AT %rﬁ%ﬁ‘?égég’}‘é( @W%’%ﬂi t]%"h
Q@ﬁ&lﬁmgﬂwﬁﬁmﬂi&ﬂ@m imehgtogpaftiily ioraumsaR-Serinivesitheeof.

s a'kyﬂf e !1'%@‘1%%%%]355%‘%&@&"}?&&&@% is substituted one, two or

Imldaz arbonylaminoal Cyl" means a group of the formula
G@f}aNW URydeBFein R is alkylene, R' is hydrogen or aIkyI and R" is

imidazigliandaalidgéanbarytreieans @ grivnilivfitlenfomouliaICHRD a?w.@ﬁg?ba‘iﬁm Ris
al%yl? Raygggﬁ einRrels pyrimidinyl 15 (preferably pyrimidin-2-yl), R' is
an [

s alkylene, The pyri |d|n moiet

"pyrimidl m@% su%rs‘ﬁatec}h te formula 5 %‘T‘r%’.r? !

&ﬂﬁﬂﬁﬁhhﬂbﬂm;%ﬂiﬁbyg@@%mﬁdﬁqﬂhﬂ@m@gﬁ% fgt vt as defin
siibstituted with alkyl. OR N

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

)

"Imidazolinyl" means a group of the formula ) R and more preferably a

M
>
N
group of the formula R, wherein R is hydrogen or alkyl. "Imidazolinyl" may be
interchangeably used with "4,5-dihydro-1H -imidazol-2-y1".

N
=y
“Imidazolonyl" means a group of the formula , and more preferably a
R\

o

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 2 group -R-R’ wherein R' is imidazolinyl as defind herein
and R is alkylene.
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"Pyrrolylcarbonyl” means a group of the formula wherein R is hydrogen or
alkyl as defined herein. 20 "Pyrrolylcarbonylaminoallcyl" means a group of
the formula -R-NV-R!" wherein R is alkylene, R' is hydrogen or alkyl, and

Wo isfysEtyicarbonyl as defined herein. 0 N R "Pyrrolidinylgarbeeydas/e13487
means a group of the formula wherein R is hydrogen or alkyl as defined

herein. "Pyrrolidinylcarbonylaminoalkyl9 means a group of the formula

-R-NR'-R" wherein 25 R is alkylene, R'is hydrog alkyl and R"
pyrroﬂ@ﬂ%ﬂé@#ﬁ%ﬁlﬁ@%lmmuﬁ f (Eﬁyﬂ I’?ilaezz? Ylas

defnadt-tedtal B/ dsapyira) iy, xpaﬂf%tdy’ﬂhdﬁ;ﬁm@mwﬁnfpynmldm 2-yl,

Wan lonaky .
i
5,5-dimethyl-1,4,5,6-tetrahydropyrimidin-2-yL
"Tetrahydropyrimidinylaminoalkyl" means a group -R‘Q{ILI%;ERN wherein R" is
30 tetrahydroplyrlmldmyl R' is hydrogen or alkyl, and R len

definenissreinlorneo B BAE67 ST SRR 3487 10 ~Lrheg Bis
hyteytenvhighyinaylegeddeabieiterchangeably, means a group of the R ~R

o NYI?IE% AR 9'&%%&%9@&@%@5@ ig hydrogemeraliyis
"Urea m d%alkxlene as

eans a grou erein.
derisas %é?gwgg%ﬁf@%ﬁiﬂrgg&ﬁfwmiﬁsegn IR association with
"ary|""Iptidmyilylathetedimi\teors hatengoyidiye formewias RelVAyR " phergih R is
Qﬁ‘(}f} LA 1 OLREH &W&I&Eﬂﬁe@B%@I%gq@symmsgﬁpendently
with gne to four tituents, %o&e 0 subst uer;fgy}s]eleacﬁ "
from atRYREOLRS: iﬂ%ﬁ KER] %? eroa Hy%rroxyaﬁiy Yalo
itidazytanybasiafmnd/hetkoxy, amlno acylamlno mono-alkylamino,

d' a'kyj!ﬂa%hﬁ haiealmnolor) Maﬁﬁ akkwf&@%&(mhexecmsm* R

r%%#dfialig’{lr %%}%ﬁlﬁd&hz?ég 6|ln %ent kﬁ‘%%ge raIkyI an%l%R

|s hydrfzgun damiqn@y@@afkyne@yémwaw Iﬁq
@f&mg@m@ (INRTR AuisralntER erdiotern?.tdhe ﬂmaﬁm awsety of
mdeg g‘;’n mv]%x Rl a' ho%fﬂﬁa? ARM:i8 gf&ﬂﬁ@&ﬁ&@ﬂ?@ﬂx @ amino
er gen a cyc cycloa kylalkyl, phenyl o
@ﬁyrallﬁia ﬁ}@f@' ?ﬂé’ﬁfﬁr%q’l

conventionally associated with |t in synthetlc organldichemlstry, i.e., an
atom or group displaceable under substitution N

"Pyrrolylcarbonyl” means a group of the formula 7 wherein R is
hydrogen or alkyl as defined herein.

"Pyrrolylcarbonylaminoalkyl” means a group of the formula -R-NR™-R" wherein R
is alkylene, R’ is hydrogen or alkyl, and R" is pyrrolylcarbonyl as defined herein.

©
R
M

"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
R is 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
tetrahydropyrimidinyl, R’ is hydrogen or alkyl, and R is alkylene as defined herein.
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reaction conditions. Examples of leaving groups include, but are not
limited to, halogen, alkane- or arylenesulfonyloxy, such as
methanesulfonyloxy, ethanesulfonyloxy, 20 thiomethyl,

wlSh#sResK!fonyloxy, tosyloxy, and thienyloxy, dihalophospyiqayenérersasr
optionally substituted benzyloxy, isopropyloxy, acyloxy, as well as those
groups which are specifically illustratgd with the examples of the invention
hereinafter. "Modulator" means a molecule that interacts with a target. The
intéﬂéxﬁébns"@mqlﬁd@hivhﬁa%@bﬁ)ﬁﬁﬁﬁﬁ&ﬁéﬁa%h}&%m@ﬁpﬁfﬁ]ﬂ]
like, as degfinedsherein. 25 "Optional” or "optionally” means that the
subse eﬁtly qk?scrlbed event or circumstance may but need not occur,
and th haﬂéscﬁptlon includes instances$ where the event or
fositetnstance occureinsreiinsidrResimeviersteitiydebydoogeD iedla. state”

Meafiz ﬂ?ﬁ‘dﬁgﬁﬁe‘i 'ﬂoﬂ@’ WHERREOM ; QLGS ATOR alkfRE QR Tified

solvent” or "inert solvent means the solvent is inert under the 30
heggiditions of the reaction being described in conjunction therewith,
inclidipipfaliyexbstipisdSenbemasad iceociatian Mitho ety ahgarbiuran,
"ﬂ(}!t%?qy}}et&);‘]@{@&}?dd hﬂ»@l gﬁgﬁﬂﬁﬁW{?B&Bﬂh%&e@b@ﬁd&%temwdyl which is
ichloromethane, digchloroet iet ther e t
of’ﬁ'é’ﬂﬁﬂ e‘ﬂfﬁﬁ‘l@é‘i%‘é‘ ﬁ?gfhanf)? ano ¥B?88§?10 g%‘g%ﬁrﬁ %@%@t@% %@m e
sﬂﬁﬂaxassm@:@@fmmmmgm crggsdisdativ! dli’sﬁfaﬁﬁpkﬂy

niE likgo, §S§§ﬁ§¢?eﬂk@:§h@xﬁﬁatrﬁ3ﬁaﬂﬁﬁ@®immm}q@ﬂmmea&ylammo,

R faﬂzf’ e S R
mlﬁgfﬂor{@?éi{’%:g@ﬁ@a Kwste %ﬁ“t%%ﬁf@‘ﬁ@iﬁ?e?‘ B‘ld‘\ﬁg afffnor

% NERMISE Hﬁﬂs ?@%ﬁﬂdmwm&a@aﬂhwﬂs&a@a&s@mﬁr@mm
rinary as wel as human harmaceu%cal use. "Pharmace tlcaﬁy R
mamapmmﬂmm cm@m@%&m@ﬁ%ﬁ asrén b‘?’fﬁ%Fﬁg?éﬁ daIRy

acceptable asd fine rein, an sess .
aﬁﬁﬁ'ﬁ%ﬁﬁfé@?&ﬁ %qup(/?fi;‘%f’%ﬁ% Pare céﬁﬁpound Suc %ff, endently of each

calbial, gditigm salod foretasdai W%&&B%ﬁ%&%{:hlonc aC|d,

hydrepramie %@&ﬂa”&ﬁgﬁmﬁoﬁﬁmﬁt&@ﬁ badpposicvanithrafipliseciiles with

or form Egd Wit é)nrjg cp1|(: acids su%%&cgp&g% Qg&gmml&@ﬁkqmn
Camy ne

onic citric acid, éth ulfonic aqid,
xaec@oglqzmh‘@m%%ﬁ%ﬂf&%&&f&“@?&?é}ﬂ j&l‘ﬁa@%’ ﬁfé"i‘ﬁ‘%oﬂmgm
M@wmmmmﬂmmdmweﬂemﬂmwwmﬂmm@mzm|e.C

cid a acid. m
r&ﬁlucorr?i1 émgzefl ﬁ%ﬁ&fﬁﬁ onlc%gg(?ﬁ %ﬂ?ﬂ g allc ic ac'(i]ﬁch .
e pachestlon acd, ropionie b sploHn o
gradithaliikRograted with the examples of the invention heremafter

“Modulator” means 2 molecule that interacts with a target. The interactions
include, but are not limited to, agonist, antagonist, and the like, as defined herein.

“Optional” or “optionally” means that the subsequently described event or
circumstance may but need not occur, and that the description includes instances where
the event or circumstance occurs and instances in which it does not.

“Djsease state” means any disease, condition, symptom, or indication.

“Inert organic solvent” 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,
chioroform, methylene chloride or dichloromethane, dichloroethane, diethyl ether, ethyl
acetate, acetone, methyl ethyl ketone, methano}, ethanol, propanol, isopropanol, tert-
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20 salts formed when an acidic proton present in the parent compound
either is replaced by a metal ion, e.g., an alkali metal ion, an alkaline earth
ion, or an aluminum ion; or coordinates with an organic or inorganic base.

wocepiabieoprganic bases include diethanolamine, ethanolamingsios/ai1zig?
methylglucamine, triethanolamine, tromethamine, and the like. 25
Acceptable inorganic bases include alubdinum hydroxide, calcium

otassiu hydr ide., SO carbopa ds
E oxigﬁ‘f#ﬁ ngﬁ‘e}éé%%%}r%ceﬁfé%@ gccgﬁtgg?glsaﬁs are’ tﬁlee Sé%%
MWWW%RPWWW&@RT ieTpFRirRDEeid,
methapeawhariaiadid snepeibletideqhahphelizhioweld] ingaparaaid, citric

%ﬁ'd Sa%gﬁ%q% RS, c?&'%% ﬁﬁlﬁygel % 9&@9 H?ﬁ%%&“md'ﬁéﬁ% lglgigglcaﬂy nor

stood that a erences t aceutlcall%)acce ptable salts

IOERIESE SRArARIa .m%wgs@wgkagﬁi SERTBIAP ol {SBRCTOHE) 8%
ﬁa&ﬁm@mmemfcmwame acid addition salt. The terms "pro-drug" and

pfod'%arwb&@{?ﬂmh | %ﬁﬁegﬁﬁg@%@@gst lﬁ%rﬁieafém%mz@lnyl
mpound whic ree es a aren accordi ormula | in

e A O G AR Y 5 AT B BpeES
M&lmmmmmmmw&eﬁmbdabymdﬁymg one or

more functional grQHﬂ(ﬁ&ﬂi@n%@ﬁ@fQ@ﬁZ@m@faﬁﬁ%{%%és%ochbﬁc

present in the co d of formula such.aw

P cclieation A A R A TS Fer i o PR P AP Acond the
Prodrugs incliée @ofﬁp@e#]Mpwauﬂwnévéﬁﬁaeayam@eamm&m
sulfhydryl grouaanba&@mpgm&fsﬁmma anﬁl&nbw'&iﬁﬂ dchamaronp dbaf

may be cleaved in vivo. erate the fre drox ing, 5 an
sulfhydryl group, respec‘:%t? >E<3amp‘?esé I %%aéc\l{(r&ic%m%c?are ot fie

limited to, estefish(aygr 0@5@@&@!@%@@%{9@&%@%% lacticacid,
carbamates (exgieilbld&dﬂmﬂ@ﬁﬂ%}&&ﬂﬁﬂﬂ&&mmﬁhﬁyﬁra&ﬁ,@wﬂm@ﬂfmm
groups in compoun E £E£‘&"§ fa ﬁ&@%&%ﬁ%ﬂ&vaesd(g}g?%ﬁs%w salicylic

N-Mannich bases ases and enaminones of ami unctiona

groups, ox.me%a%é@fg@mér%mwaﬁeaé%%ﬁﬁ%m%&ﬁamaé%ﬁc
functional groupﬁ,lazﬁ}mﬁmmds of Formula I, and the like, see

Bundegaard, H. D@ﬁ%&@@ﬂéﬁ% ﬂ&%@d@é yé@&é\ﬁ?w}s);&;%%giound
(1985), and the like, ctive grou rotecting, group” mean

group which SE’I@GE%W% Y BIRE d%’ﬁv gs’n%“ﬁﬁ%hfﬂ W&i&ﬁgp& ine earth
compound sudbriitatea eextiont fesciorportitatesoritfied oyrssl ectivelgeaic

another unprofaeied KeBERYER IR the-MmeaniRaieaMRMIanalkd Anolamine, N-
associated with Iéh nthetlc e |str1y Cert%r iﬁr&cesses oft |s
r?d oC

invention rely € pro ec Ve S‘Pgups 6 reactive nlf}ogen and/or

oxygen atomsAsespertsnnprgapictsastindisieaiemipkmiialterids, calcium
"amino-protecipgrekRUPpRAGN IOURSRIQesdingh carbonate and sodium

hydroxide,
The preferred pharmaceutically acceptable salts are the salts formed from acetic

acid, hydrochloric acid, sulphuric acid, methanesulfonic acid, maleic acid, phosphoric
acid, tartaric acid, citric acid, sodium, potassium, calcium, zinc, and magnesium.

It should be understood that all references to pharmaceutically acceptable saits
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
vive when such prodrug is administered to a mammalian subject. Prodrugs of a
compound of formula | are prepared by modifying one or more functional group(s)
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group" are used interchangeably herein and refer to those organic groups
intended to protect the nitrogen atom against undesirable reactions

during synthetic procedures. 20 Exemplary nitrogen protecting groups
WshidssLybare not limited to, trifluoroacetyl, acetamido, bepgyldBitdsmizier
benzyloxycarbonyl (carbobenzyloxy, CBZ), p- methoxybenzyloxycarbonyl,
p-nitrobenzyloxycarbonyl, tert-butoxyedbonyl (BOC), and the like. Those

skilled in the art know how to choose g group for the ease.of remaval g
Soe B RS R RH AR D6 Pea St io P oaAL?

gelventaadiiieniumstiephaoniaimpitnet. Shoistiegnineuds getpounds of

BRI VAL ATRUIS, Pl SANSIY SO EITRROM IS BdaDdPReNTla i
OFrIL} 3 x . .

rap atixed molar fatio of solvent molecules in the crystalline soli :
R EFEBRATE TR SONE P DR TR (e oL fine,
bystite dwherotihersaiveintey. dizemplestad Brsidanss fofwde hmencs st to
megg%@ .h%@tméﬁ%%yeﬁaﬁwmmﬁmﬁe@ ,G?ﬁmmt?ﬁ)(mlecm g
water with one of the sufystances.in which the water retains its :
%@W@W@ﬁ%ﬁ%&?ﬁkﬁog & t0 Form on ogﬁn%%)(r}g}ﬁydra e. N
'M@Mﬁﬁw@%mﬂh&%@%&%@mm%mﬁ?ﬁw anino
m@#mrgggsmu%%MIm&Hitﬁﬂtdfmétedetm@aﬁdﬂnﬂi
non-human primates such as ¢himpa _ ;
B R e U e g
asPrestiogahivhele, Srsovier.HpBTorsEonh 1888 1aBSREHF animals
includipgradants Getvaspatscimie groand guinaalpigssaneitis dfletively blocks
Examples of WO 2006/066790 PC RN RRHNAISH
iHBFLF&&?%"&Sétr"'e“h%ﬁ@ﬁ%‘&%&?‘b%%%r%%%ﬁ%%%ﬁze%m "subject” dogse 0
ratiehee SlprTTRY Rieaph S EEKOTerHRS FRSHNE &l BARR R MR onay
MQR3GEEA Aok K ghheacbenidrhalevdiepracsmisidhitnventiubietipen
treating a disedas tes | IGlent alments 5:{aethe, th
dﬁ%eeg’é%eét%‘{%%Sggf'%g}g&m%%gg}%’%%gf%ég gr%l}}r%ﬁ will ar)(t;%e eng{i)@&:in
orfaRtBAEs R BEdhe PR TG RS &R %%vaélﬁ%y OriE dfsease €
trgatest, dhenaghimacthoelgtivly hewithaoflt hefes ibjtoserheeroiser avs fokrdd to
T e s ol Aoy oty
practitioner, and other factors. The term se de above".and

I L oy A [ re e AT (e %clt%c'c[;g, W5 ﬁl%meg(%e,%@ggr cetyl,

0] varlarfﬁe Incorporates by

referentéottednd 4B chimitdmptathowdristiecksnidPas Préfered, more
D@&%&%%%HQYIQM%U chaefiiinnsxitabynyl reatingorycitieatyhBOWS and
2 discase state pigldes, gi,@ﬁ%%”gga 1he,isease SIale, . AP ELHr snd
clm?t}é}fesy thée'digease state no_?hto dev opin a subject that

miay fhe shipuseduithstans dredgliprnedcrriRBsdisease state, but does not

-5 YEt eXPafAGa Ok dish Sy mitmins fof theltiseangisidther stoichiometric or non
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stoichiometric amounts of solvent. Some compounds have a tendency to trap a fixed
molar ratio of solvent molecules in the crystalline solid state, thus forming a solvate. If the
solvent is water the solvate formed is a hydrate, when the solvent is alcohol, the solvate
formed is an alcoholate, Hydrates are formed by the combination of one or more
molecules of water with one of the substances in which the water retains its molecular
state as H,0, such combination being able to form one or more hydrate.

“Subjed” means mammals and non-mammeals. Mammals means any member of
the mammalia class including, but not limited to, humans; non-human primates such as
chimpanzees and other apes and monkey species; farm animals such as cattle, horses,
sheep, goats, and swine; domestic animals such as rabbits, dogs, and cats; lJaboratory
animals including rodents, such as rats, mice, and guinea pigs; and the like. Examples of
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(i) inhibiting the disease state, i.e., arresting the development of the
disease state or its clinical symptoms, or (iii) relieving the disease state ,
i.e., causing temporary or 20 permanent regression of the disease state
woitswlusicad symptoms. The terms "treating”, "contacting” apgdrieactings4s7
when referring to a chemical reaction means adding or mixing two or

more reagents under appropriate condifons to produce the indicated

and/or the desire oduct. It should,be reciated that reaction. .,
mmﬁ&ffre@&%g &%&%ﬁ%&wﬁmﬁ%ﬁﬁﬁpﬁ%& b tgp  subiect
fiecazsaliho RS estitudiraghofres® the combination of two reagents which
were ilially.adeas R ctiSm Ry he-ane Ao bR Bedisied Whlcirhen
are produced in the mixture which pltimately | o the f tion of
fhdica %ﬁ’%‘%&/%?‘% éaégg%frgaa%%da udtl:lJts.e ?ﬁeé’g‘rél/ee’él?‘%ﬁ% ﬁ%ﬁ%?ﬁ%ﬁﬁ%ﬁ‘ mﬂm
farssfireationtes Bhscthempeuticlofamive smony wadl¥mitiarsading oo the
compsiiadizacaystandonthegedetdiovaiil A dystenaticed3the age and

n nelatur hemi I %igw | Hgmg th
féﬁe‘% %ee%%)(?nf %,%?ﬁp‘ii%?{ 6?)%%%\%?e§3§ﬁ%{%é§n or%gté%;r%%%{%ygen (t:)?f :

RiteaGEns Sefirshah i SRReRT e F T iR S1BET BidPfesence of a
hydrogentefhe ithventiefinpdovides’ eodifibosedb:ifiet bdmindiid¢asferring to a

%ﬁ%&%%%%@EM&@@A&@&@%M&&@%W%%@M@% ISferred,

invention e asses not only the variqus isomers which may exist but
ARSsaREiERg 38 B AR HEYbe WO 2006/066790

PCT/EP2e00 283%48% txachfO nhedistasetiietmoebiddse scope of the present
invention also enc(?}%&%x%%@ gfesonappundsAffasnidaiaal Benptoms of
ceuticall

Ar-S(0)q PI; .or g pharma ég %cgp:z‘e‘gtabl ,salt. thereof, 5 wherein: m
s from O to B GRRGTERS: GL8VI87 ATIO B ORRAy S STRATEN S5
or optionally puidéttomstits be ismemiteire HulGipestapd Fey xperidecaniohiudenl
bond; each Ryjgindepengieriehalfate:1-12-alkyl, Cl-1z-haloalkyl,

C1-12-alkoxy, hy%ﬁ@%ﬁ,}ﬁé‘%%@%%'éﬁte%%f,‘%r@égé't@?&mlopmem of the

-C(=0)-NR?R", -S
disease state or its clinical symptorms, or

(1) relieving the disease state , i.e., causing temporary or
permanent regression of the disease state or its clinical symptoms,

The terms “treating”, “contacting” and “reacting” when referring to a chemical
reaction means adding or myixing two or more reagents under appropriate conditions to
produce the indicated and/or the desired product. It should be appreciated that the
reaction which produces the indicated and/or the desired product may not necessarily
result directly from the combination of two reagents which were initially added, i.e., there
may be one or more intermediates which are produced in the mixture which ultimately
leads to the formation of the indicated and/or the desired product.

In general, the nomenclature used in this Application is based on AUTONOM™
v.4.0,2 Beilstein Institute computerized system for the generation of [UPAC systematic
nomenclature.

Chemical structures shown herein were prepared using ISIS® version 2.2. 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



C(=0)-R", or -C(=0)-R", where tis from 0 to 2, Ra, Rb, R" Rd and R" each
independently 15 is hydrogen, C1-12-alkyl, Ct-1ra]koxy or hydroxy; R3
R4 R5 R~R R21s i nisfrom Ito3; R3 and R4 each independently is
RURRRR:5,C1-12-alkyl, or R3 and R4 together may form 5Q-@fepacosmi3487
=NR1wherein Rf is hydrogen or C1-12-allcyl; and 20 one of R3 and R6 is
hydrogen or alkyl and the other is: hydrmagen; C1-12-alkyl; amidinyl;
aminocarbonyl; Cn-lz- alcylcarbonyl C1-12-alkoxycarbonyil;
rivedc AR SeaARGPe AR PSR B AR, cncompasses salts of
gﬁqi?caggg@y%ﬁlgmwrd-lz-alcyl; imidazolonyl; |midazolylcarbonyl,
pyrrolylcarbonyl; pyrrolidinylcarbonyl; N-c oami@inyl; Cl-1r
alkylsulfonyl; hydroxy-Cj-12-alkylcarbonyl; 3
hydroxy-CJ-iz-akkyl; Cl-nz 25 alkoxy-Cj
C1-12-alkylsulfonyl-Ci-nz-alkylasrsgptio
heteroaryl; or R5 and R6 together with th :
attached may form an amidinyl group, a urea group ‘a guanidinyl group or
a 5- oot premieretiddicroapide falittheepblyl ring that is optionally

5 subst%&giﬁmd Which optionally includes an 30 additional heteroatom
selected from Q ; or WO 2006/066790 PCT/EP2005/013487 -15
one of R5 5‘?13 %%(50 fie of R3 and R4 together with the atoms to which
they are attacfred: itgy3orm a 5- or 6-membered ring that optionally
includes arh@mligigggl heteroatom selected from O, N and S. In many
embodiments.of IR LB fidof d FESBIARND R6eaud BB W membered
embodime of)?o g q IS any diments of formula I, m is

10 Ohetetoatphcertain embodlments of formula I, Rl is halo. In certain
embodiments,oisfggmydﬁ,ga};m,axgipup Ar-S(0)4 is located at the 6- or 7-

position of the%b(%ralm cEln S ﬁ%;nmﬂoo M ceﬁ%;p gn%g S(Qtigmﬁl

the group Ar )Q- is Jocate he 6- posm

|rhyenesth @rberimee s B E) tﬁ%ﬂs‘t%r & |“£I§&‘é 12‘5%)‘
8@&@% of :mmramh wnsgsyst&nmw\wé’mawgmibo&m&* etdoindependently

In ert al,nis 2. In certain
B emsgg [ & SS,%I%,QHQ{HH!

ents ‘of formula n i
3 R 5

R N,
R*is % R’ H
nisfrom1to 3;
R® and R* each independently is hydrogen or Cy.p-alkyl, or R®and R*
together may form =0 or =NRf wherein R is hydrogen or Cy.12-alkyl; and
20 one of R® and R® is hydrogen or alkyl and the other is: hydrogen; Ci.1o-alkyl;
amidinyl; aminocarbonyl; Cy.iz-alkylcarbonyl; C,.1z-alkoxycarbonyl; aminocarbonyl-C;.
12-alkyl amino-C,.iy-alkylcarbonyl Cy.1z-alkoxycarbonyl-Cy.y,-alkyl; imidazolonyl;
imidazolylcarbonyl; pyrrolylcarbonyl; pyrrolidinylcarbonyl; N-cyanoamidinyl; C;.12-
alkylsulfonyl; hydroxy-Ci.1p-alkyicarbonyl; aminosulfonyl; hydroxy-C;.jp-alkyl; Cyz-
25 alkoxy-Cy.iz-alkyl; Ci.1o-alkylsulfonyl-Cy.z-alkyl; or optonally substituted 5 or 6-
membered heteroaryl; or
R® and R together with the nitrogen to which they are attached may form an
amidinyl group, 2 urea group, 2 guanidinyl group or a 3- or 6-membered heteroaryl or
heterocyclyl ring that is optionally substituted and which optionally includes an
30 additional heteroatom selected from O, N and §; or
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In certain embodiments of formula I, R3 and R4 are hydrogen. In certain
embodiments of formula I, one of R5 and R6 is hydrogen and the other is
alkyl. 20 In certain embodiments of formula I, R5 and R6 are hydrogen. In
wertaga/eevbodiments of formula 1, one of R5 and R6 is hydmageprassiiyias?
and the other is: alkyl; amidinyl; aminocarbonyl; alkylcarbonyl;
alkoxycarbonyl; aminocarbonylallcyl; akinoallcylcarbonyl;

alkoxycarboréy ?ﬁ(ﬁyiml glazgloné/ ﬁnl%%z}g)élcart%_' Mﬁ{rowcart%ow& they
I

pyrrolldlnyféarBony cyanoaml l;

yresrdoomya Sam ﬁd@eﬁémdmékmwaﬂmé%ﬂwnmﬁmﬂﬂ
ﬁ@féﬁ&ﬁt&ﬂ@b&é&&tﬁﬂtﬁ;ﬂbﬁ@&%ﬂ&;l one of R5 and R6 is hydrogen or alkyl

e I B LS MArT B PTIIT, 9@'@9&3@% isalkylcarbonyl

allcox %:ar aminoca \minoalkylcarb

onylallr
alkox &?h‘éﬁhﬁﬁlﬂ?’rﬂ}ﬁﬁ‘f@é’fﬁ’ma%’rﬂd%&olylcarbonyl pyrrolylcarbonyl;
pyrrolidinyleadadmdisiesty afifamidany i 30alkylsulfonyl;
hydroﬁ}’?&%ﬁ% arkeny:-amingsyliandi hydioxyalkyl; alkoxallryl; or

optlonal stltuted heteroaryl. In certain embod| ents og% HLﬁ{:la one
of R5 r&a%gm? giRer i 1PEBtadr eaﬁv&%@ﬁ eb-or?7-
amiitecesbirytktalty agsgstyin alkoxycarbonyl, amlnocarbonylalkyl

amingg| %X%%%dﬂﬁﬁ&ym%*kﬂe E'-MQ%) QlidRcated at the 6-
hydroxyaf Icarb yI WO 2006/066790 PCT/EP2005/013487 -16 In

é‘BﬁFé’FFﬁ‘E?ra |, one of RS and R6 is hydrogen and the
other Is. dnsmmybémoﬁfmbbﬁzmmmw 2Bl itised tfthepyosition

melﬂ?&' lerRyrrolyl, pyrazolyl and imidazolyl, each optionally
substijuted, In ce ta embocri uf qf forrrfula I, one of RS and R6 is

hydrodRFERAT fTRDSHIBENE helieroarypselected from pyrimidinyl,
benzothiceztili eptbadisnssss g fremmia Langsel- tetrahydropyrimidinyL In
certainembadi mais abios ek RS ani R6 together with the nitrogen to

WhICh th%)(ia)%{eg%ng]hﬂ?gr{ orr{ﬁ]an alahfj Eyagd%pare Cgcfgré% embodiments

of formula 1 ogether with the nitrogen t to they are
attachiScrsrHR aRRaBRS BFSURT Cetpsinidhn s%ﬁnmgc%%ﬁﬁaﬁatbe Riger is

aflRyR6 together with the nitrogen to which they are attached form a urea

arouD 1 AR AEARINEGIR SIGHT i L ReaRcBidggalher wih he

zgr?ngggr%%#glch they are aftache P;c;rgnﬁ%%ﬁﬁ ﬁt%ergl S‘Efv}sﬁh dr%ﬂcy?and the
nitfegen Mﬂﬂhﬁtﬂéﬁmmm fBrpicardonyl; a?koxycarbonyl
aminocarbonylalkyl; aminoalkylcarbonyl; alkoxycarbonylalkyl; imidazolonyl;
imidazolylcarbonyl; pyrrolylcarbonyl; pyrrolidinylcarbonyl; N-cyanoamidinyl;
alkylsulfonyl; hydroxyalkylcarbonyl; aminosulfonyl; hydroxyalkyl; or alkoxalkyl.

In certain embodiments of formula I, one of R® and R® is hydrogen or alkyl and the
other is: hydrogen; alkyl; amidinyl; aminocarbonyl; alkylcarbonyl; alkoxycarbonyl;
aminocarbonylalkyl; aminoalkylcarbonyl; alkexycarbonylalkyl; imidazolonyl;
iﬂlidazoiylcarbbnyl' pyrrolylcarbonyl; pyrrolidinylcarbonyl; N-cyanoamidinyl;
alkylsulfonyl; hydroxyalkylcarbonyl; aminosuifonyl; hydrouxyalkyl; alkoxatkyl; 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; alkyisulfonyl; or
hydroxyalkylcarbonyl.
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In certain embodiments of formula I, one of RS and R6 and one of R3 and
R' together with the atoms to which they are attached form an imidazolinyl
ring. In certain embodiments of formula I, R5 and R6 together with the

W osBRdesyhich 20 they are attached form or a five- or sixgpeRbaISHd 13487
heteroaryl ring that is optionally substituted and which optionally includes
an additional nitrogen heteroatom. In-cestain embodiments of formula I,

RS and R6 together with the nitro ‘ﬁgn to which Gare a ache rm o
five- lor ssitainembedisaent ef Sar g%fe?fctgd Qge‘b%‘fg] SR eris

HEFBbhL I&ﬂ&%@&d@b@ﬂi@ﬂﬁ%@hﬁhﬁo}qﬂﬂh&l@b ﬁbs:iukwn@&yh peitadiny,

emb |ment f f mul e nitrogen to which
B é’}g%cq orm the 3)3) gf?%té%%%@%%%ﬁe of Six- meryglere .
hete Aocsretn grpediprR 6 SPEm e b ﬁa]\jh/ cris

H&:eéﬂs@ﬁ aaeaﬂdlﬁeﬁﬁﬂayhﬁﬁemﬂlohmwlémdﬁwh @d\ﬁénﬂr@ﬂ‘nﬂcb&érﬁ*
%@ |me mula I, RS and R6 together with the nltrogen to which

y & attac ed form they ar ghe Qrm of a f| h
Six-meYh &ﬂﬁ’@faefc %# ﬁrﬂfﬁlny plpen ?%/Pto whic
mmmﬂ&r@f@dmmmt@bapd diazepinyl. In certain embodiments

of forn@%@ammmmm kPhen R whieeRetaiiiembadtingataafhich
formula 1, Aris %ghalophen | or 3-halopheny. 35 In certain embodiments
hp ARG AkaEhag P&%ﬂﬂ%”\)@@“ﬁ 06/066790 PCT/EP2005/013487 -17

In cenaieranbediméinsmss ionmals hRishé Réeashse wihedempifosads which
éa@k@;@&%@%@e’é dupenzimidazolyl, thienyl, furanyl, pyridinyl

pyrimidjnyl, 0 tlo tityat
form ut ‘fe%ﬁl?seﬁﬁt% aryfss r%c%/ éﬂﬁzr#{ln a )lﬁ ngr é%lrgr]% yl, |%%r§§1ct)ll€%ﬁfm which

pymmammmmmwe@a YRRERY- substituted. In certain
embogipgis ehivsaents Af ﬂ&hﬁﬂ@mwﬁm@mmmmﬁpgm to which
k% rrol- Sg, I-nélgtth Iim' azol-2-yl, imidazol-2- yI pyrazol-4-yl,

az

A uoroindol-3-yl, 1 -met ﬁp yrrol-3-yl.and

6- ffuoﬁ@béﬁzinﬁﬁﬁ’%ﬁ@mﬁﬂ“l i ons o Bnasrks
aegeaﬁxaﬁ&mea@éﬁ&@mmthmﬂgem@dﬁommmmmm ey

are atached 101D AA INATRIMLING, 16 eainsmbedments affoia which
anréam In certain embodlme formul s §8

rﬁgeveréraﬁaqheeefnﬁﬂnﬂémﬁmﬁ?éiﬁé’m ie‘Ba‘Q’alz*“zga’i

aghaitardd indediain apibodlmedhsdes #@rhédﬁé@@@@%ﬁ% }E’fﬂﬁ%"%r 1, n

is 1, and B3 and R4 415 arefrysroder, kP cadainssabesinenis ofdogata which

" elg a%te gtgcizlecmfolz?ﬂ? ograt vgjgrlsml?ge%l ereél I%Egroaryl ring selected from pyridinyl,

pyrimidinyl, pyrrolyl, imidazolyl or pyrazolyl, each optionally substituted,

In certain embodiments of formula I, R® and R® together with the nitrogen to which
they are attached form they are attached form or a five- or six-membered heterocyclic
ring that is optionally substituted and which optionally includes an additional
heteroatom selected from O, N and 8.

In certain embodiments of formula I, R® and R’ together with the nitrogen 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-balopheny.

Tn certain embodiments of formula I, Ar is heteroaryl.
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hydrogen, one of R5 and R6 is hydrogen or alkyl, and the other is: alkyl;
amidinyl; aminocarbonyl; alkylcarbonyl; alkoxycarbonyil;
aminocarbonylalkyl; aminoalkylcarbonyl; alkoxycarbonylalkyl;
woidemalgTy$; imidazolylcarbonyl; pyrrolylcarbonyl; 20 pyrrolietimyeassmrgks
N-cyanoamidinyl; allrylsulfonyl; hydroxyallcylcarbonyl; aminosulfonyl;
hydroxyalky!; alkoxalkyl; or optionally-sifbistituted heteroaryl. In certain

embodlments of formula 1, p.is 2..q s 2, O or 3an are
hydr ﬁ?’a |§Dﬁﬁlaf Iﬂecf the otsh E&e% fﬁ(ﬁn §o§

régen an er1s: hydrogen’ alkyl;
wmcdvrhytmquiﬁcmmw hﬁa}mﬁa@ﬁ b ng%%afeaﬂypmdmy 1 and
b:ﬁﬂ?‘@ﬂ&ﬂﬁt{lﬁ@rbonyl 25 alkoxycarbonylalkyl;

a'ky' U'fo SRISERRoRY. AR cRUaIB SmRadieRtS PRI |

pIS mls

4 are hydrogen, one of R
'm@yhmég@%mlﬂtw&#%eéﬂéwflﬁzebfh&ﬂ?%ﬂ%’&&ﬁ%ffﬁés i |

P IS dndsan b O0ndaand Bizisi Biirobloademing ey indol -3,
dially ?gg Oa%‘ﬁﬁt i pAvIamiRoAIKyL ?%&E%@é%”%&%dmla&-yi 6-

uani ropyrimidin 4am|noa l; amldlnylalkyl ureal cyl;
TEEaky T SyRs
guanldleedtm{lnﬁﬂwaik;&nmmfdmnmylammaﬂqzkd R6 and one of R* and R*
’g&g&g&%&m&mﬁmﬂ%wm@m@yﬂm@mm ring.
arbonylamipoalkyl; mg@i Ica§ laminoallcyl;

a|kox¥}/t ROTRTAG AT A R§ 4% fh&ﬂ Ikyl:
aIkyldwmtmhmhﬁﬁfémmmmwky%mgaisw 1.
pyrrokd %ﬂﬁﬁi@@%@m&%ﬁﬁkﬂwﬁww ioalkyko or 1, and nis 1.

amlnosulfonamlo%)ak l; a car yIa noalky 3 ¢
hydr %éﬁﬂ xn)%lﬂyfagm%ga I%ﬂl nis1,and R and R

aliedwyyatiggraminoallicyl; or aIkylsulfonylalkylamlnoakl WO 2006/066790
PCTI %P&Qe%{%%%n%&%ﬁiﬂzﬁmuogimmssqt fﬁmlﬁ 1, B ISR RAASPR" are

Oorl, an | aIk %“ﬁ?‘
gﬁiﬂﬁ‘fﬁw%ﬂga andic nylanlgé/rfirgrgealﬁyl aﬁ] Ol%%l arbo lli:gll’<yl
aminoearoowylirjrahants liorsAsbrRTh ﬁﬁﬁﬁa carbonyl;
alliey Wmmaﬂﬁ%{ﬁmmmﬂmwﬂﬂmmmﬁﬂmbmﬁ
alkoxi{ ﬁ grtmg,g@gg iy H}&%ﬁqﬁ pls 2,0

m IS0 or 1 s R R" F;{I 0 NC
Rmmwlﬁ?nr'k/ ﬁ&‘%aﬂ‘{ﬁ radeoralicpliar QP phitufe Eﬁfﬁfﬁ%ﬁ RN

N™ N-R; dgtAH BhbdidiR«n of ferm@a L, p is 2, q132 misOor1,nis 1, R and R} are
hydrogen, one of R® and R’ is hydrogen and the other is: hydrogen; alkyl; amidinyk
aminocarbonyl; alkylcarbonyl; alkoxycarbonyl; aminocarbonylalkyl; aminoalkylcarbonyl;
alkoxycarbonylatkyl; alkylsulfonyl; or hydroxyalkylcarbonyl.

In certain embodiments of formula I, p is 2, gis 2, mis O or I, nis 1, R* and R* are
hydrogen, one of R® and R® is hydrogen and the other is alkyl.

In certain embodiments of formula I, pis 2, ¢ is 2, m is 0 or 1, and R® is:
aminoalkyl; alkylaminoalkyl; dialkylaminoalkyl; imidazolinylaminoalkyl;
imidazolinylalkyl, guanidinylalkyl; tetrahydropyrimidinylaminoalkyl; amidinylalkyl;
urealkyl; amidinyl; heteroarylaminoalkyl; imidazolylaminoalky; guanidinylcarbonylalkyl;

~ imidazolonylaminoalkyl; imidazolinylcarbonylaminoalkyl; aminocarbonytalkyl;

pyrrolylcarbonylaminoalkyl; aminoalkylcarbonylaminoalkyl;
alkoxycarbonylalkylaminoalkyl; N-cyanoguanidinylaliyl; alkylcarbonylaminoalkyl;
aminocarbonylalkylaminoalkyl; pyrrolidinylcarbonylaminoalkyl; alkylsulfonamidoaltkyl;
aminosulfonamidoalkyl; alkoxycarbonylaminoalkyl; hydroxyalkylcarbonylaminoalkyl;
hydroxyalkylaminoalky}; alkoxyalkylaminoalkyl; or alkylsulfonylalkylaminoalkyl.



YIiN 4"R' N \R, IN~RIN\RN\R CN NR" R,NR" RD O N" /N~,R" OR o~ N
ON4: Fe /IN~R~ /~N"~,R~ N-R!, 4IN-RI ' ~N' N~Rl RCN-R"R~R 1 R\ ,O
R"RANRAN 11,10 SGOORC~N; N,RI'N,RDRCN R"Rqg,, R"RR"

R&NaRoddrodN. R ROUN/N N/R" N~ N, R" RLN~N N.R" whereipdi@soosmnizis?
hydrogen, alkyl, optionally substituted phenyl or optionally substituted

pyrimidinyl, Rh, R', R and Rk in each intlependent occurrence is hydrogen

or alkyl, and Rm is hydrogen aIkyI or -NR"R'. tq In certain) em leents
of forPmEFip fsnbogiaentsf RTLaLh 21 RE BTG 2000

%WMWWMM%@MKM@M
o i b
|§]19f1‘FPF}P§’BYEﬁﬂimHM IR IOR :ﬁ%ﬁ%%% bneﬁ{(f) L

hydrobecesmialkstbadishtings offfemislail  Ri21 G ICNRIs Nyr Mamﬂ ﬁbSRD R~
N'N.~R"NNN,.1"N+~NRy NRh 0 r-~(Q1RLO tN' RL~N; NRIORi

00 (0 gNIRthkY—nR@FOAR' gl g N\Rh . L o R

‘\ h N

o g g FET RS

wherein R is hydrogen, alkyl, optionally substituted phenyl or optionally
substituted pyrimidinyl, R*, R, K/ and R* in each independent occurrence is hydrogen or
alkyl, and R™ is hydrogen, alkyl or “NR°RL,
10 In certain embodiments of formulal, pis 2, qis 2, misOor 1, and R is:



10

15

m E2, O JO NRn R~\O 00 or 5 - wherein Rg is hydrogen, alkyl, optionally
substituted phenyl or optionally substituted pyrimidinyl, Rb, R", R' and Rk
in each independent occurrence is hydrogen or alkyl, and Rm is
wigdnogress7aikyl or -NR&R'. In certain embodiments of formuber /e /g7
2, misOorl1,nis1, R3and R4 are in hydrogen, one of R5 and R6 is
hydrogen or alkyl, and the other is: RIDIRID FNNRh R'cN_R" Rl NNCR"
ON\" O™ NYRh Whereln Rg, Rb, R" and Ri are hydrogen or alkyl. In
certain embodiment of rmula I, p |s 2,0 |s 2, n? isOorl, YTIS 1lor2,and
R3 and R#'togethe the mtr%g;: to w are ayashed forr’ﬁg\ A
=NR1 wheyein Rf is |sNhydrogen d wherelrll\RS and R Jare ydrogen R
In certai nﬁ)odlr%s d’f*forn;g?l 5|s 2,¢qi1s2, mis or*lR'n is for N”
and R3'and R4 to er with nitrogen hich th re attace
=0. In certali imenis_of fo uIaI gis2, mis0Oorl, andnls
2. W(?)%%Sgr&’% O@ﬁ@% %6 %ﬁ§148p7aﬁ§0 In certain embodiments og
formu ¥eRis srgediments FRpinkieds Zritind Bra Ror areihjdiogeh 2r
lyéeskain @reboRmenE of Hodrogtm bielky?, apdsizs othisr @or 1, nis 2, R3
and R4 are hydrogen, one of R5 and R6 is hydrqgen or alkyl, and the
other is: hy)dfegen aII I; Samidinyl; amlnoc yl; a] bonyﬁ,‘ R;
alkoxycarmﬁiﬂa@lnoﬁartgpnylal %yl Bmino Ikylc rbonyl;

I

alkoxycarborjylalkyl; imidazornyl; a‘aaolylc?&b;’ynﬁ pyzg!;/lcar:gbﬂR .
pyrrolidinylcarbonyl; N-cYanoamidityt; alkylsu hydrskyalkylcarbonyf;
aminosulfonyl; hydroxyallryl; alkoxalicyl; or optionally substituted

heteroaryl. 10 In certain embodiments of formula 1, pis 2, qis 2, mis 0 or

1,nis 2, R3 angR4 are hy gen age of RS anqij6 iS hydrogen and the
other is: hydroden; alkyl; amidinyl; amirfocasbonyl; a’rkyl ;
J .

allcoxycar Maiin Ikyo
alkoxycart?mlkyl;;al IfonYl; or roxyalkylc rbonyl In ert%ln
embodiments of formula |, pis 2, g is 2, mis 0'or 1, nis 2, R3 and R4 are
15 hydrogen, one of R5 and R6 is hydrogen and the other is aIkyI In
certain embodlmen%\otmrmula IRpis2,qis2, misOorl,njs 2, R3

R4 are hy&irogen, ejf of RSN\eCng R6 is Exdrlggem’bjfjkyl dét the of Is:
, or 3

wherein R8 is hydrogen, alkyl, optionally substituted phenyl or optionally
substituted pyrimidinyl, 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
hydrogen, one of R® and R® is hydrogen or alkyl, and the other is:

liryl

wherein RE, R, Rt and R/ are hydrogen or alkyl.

In certain embodiments of formula I, pis 2, qis 2, mis O or 1, nis 1 or 2, and R*
and R* together with the nitrogen to which they are attached form =NR' wherein Rfis
hydrogen, and wherein R and R® are hydrogen.

In certain embodiments of formula I, pis 2, qis 2, misOor 1, nis lor 2, and R’ and
R* together with the nitrogen to which they are attached form =0.

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



Re RD (~ 7, ON NN-RI NON\ ONE h N/N.RI'INIX IN NN~R R R "™f1™ O
N~RLNN O NN-OONR',OpORimRhRI,AthR10 N N IRhRm. (r)
O O ORI OO PJR 'y\O " -4-; or wherein Rs is hydrogen, alkyl, optionally
wobstdrtgebphenyl or optionally 20 substituted pyrimidinyl, RiCTRE2REANks7
Rk in each independent occurrence is hydrogen or alkyl, and R'is
hydrogen, alkyl or -NRhRL1. In certairr @nbodiments of formula I, pis 2, q is

2, misOorl1, nis 2, R3 and R4 are, hydrogen, one and 6.isy,3 4
R AR BRSO FEP I WE b B e o) O 138 - and B and R
£&h§l§£§2905/013487 -21 RIR9 RA &N R'RI-, N~R'RI | ff NNIRp p

N\RR.O QN R&b%mmg@azﬁgnam%@adﬁ@ 8/ RYOEASR RAKARER® are

t ibodiments o formula | 0or . and
e embodiene ol e Braibphegndoibe B fy8eel S 0.

s andibd mdaymo@ealmm euqmmﬂﬁmwmhqnﬁ%ﬁ qis 2
wag’!}gro URidactliyh ok h} ! ydroger oA o
VAR
%93 %‘?‘?@1 Xfﬁy?&g:}ﬁ%rﬁﬁf gﬁ?bx ééaf% ﬁnﬁno%arbonyla lkyl
hyﬁmmﬁ]kyﬂwﬁwm@zlamﬁf@ FBFWN?H% }; or optionally substituted
ggggtg;gjylcarbonyl in pyrrolylcarbonyl; pyrrolldlnylcarbonyl

10 ::ly?r/ Oamldlgélg g%? gf’g}’%mr%ﬁ'ioé&\{b &gct@@g{%l 03NNASUH AR R? are

ted heteroaryl In_certain
émbwmemsrﬁR @nﬁlﬂaifhﬁ ea%g%t%qé‘%% o %gﬁnﬁg%ﬂ’%"é’}é
M%ﬁﬁﬁo ?@E&mﬁﬁmwa' afbarieliy)c

idin ﬁ[@? yA gggg(ﬁglfbonyl
% ‘Xgﬁbnﬁy kyI lr%ioa Icarbonyl alkoxycarho

yIa
alcy Boifer TRAHBRAG T R e ntisr By G R” or
15 Ihplio@afdeeb Risdd &F is hydsdeRSndribierdbards alkyl.

In certain embodiments of formula L, pis 2,qis 2, misCor I, nis 2, R® and R* are
hydrogen, one of R® and R® is hydrogen or alkyl, and the other is:

7
= N R
*?" F;" % Y

Yo e b
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wherein R® js hydrogen, alikyl, 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 -NR'R.
In certain embodiments of formula I, pis2,qis 2, misOor 1, n182, R® and R* are
hydrogen, one of R® and R® is hydrogen or alkyl, and the other is:



hydrogen, one of RS and R6 is hydrogen or alkyl, and the other is: RI R9
RO I\CN R~ N N'RINN, Rn OIN~ h NN%RI NXN NN%n R N~ N_\

RINN R'ONN-Rt0,ZRI0O00R~, RhRIl..Rh.RI NN'RImMRI, 000
Whloobhsk®1Rh; R 0 ; or 20 wherein R9 is hydrogen, alkyl periesaliyiorsagr
substituted phenyl or optionally substituted pyrimidinyl, Rb , R', Rl and R&
in each independent occurrence is hydtbgen or alkyl, and Rm is

hydrogen, alkyl or -NR"R'. WO 2006/066790 PCT/EP2005/013487 -22 In
certain embodpmem*’s of formulge1, p is ”2\,@4@ 2, ﬁ‘mwﬂ‘or 1, gis 3, R3 and

R4 are hydro 1 mnehof RS a,bd R6 hydrogen o IkyI anéj theyother is:
Ri Re Re RcwR' ~l\ﬁ~Rh Rl 1 I\ﬁ(NRh aN"Rh O [~ a NR or Whereln R,

Rh, R"and R3 are hydrogen or alkyl. 5 In certain mbodirents, the ’
COMRRHREls RHR’Q idveatioaraaphgef founipla 11: R4 R2 Ar-SOZ Ji;

whergin m, A ggﬁmm%aﬁo%gﬁfggqs@e ins 13, Gentain sphgdigents,

the compoun invention maybé of formufa lla: IRtYm R2. Ar- SQZ s
lla; ibAressl SRR ORIORR S RETREHIR B Hefog hatdt? T bariaih and R and R
5 ﬁrpj@pﬁ@g@mts the compounds of the invention maybe of formula M- RR2

ArSQZ ﬁvheé%mg}?é of B AR0IR2 P FleA flefiged @%Eeﬂnniymm are
embodiments of ny of formulas II, l1a iﬁﬂg‘% Egr Sdlrn cert
BYFERSSn éﬁ%@éﬁaﬁp%%%hm%?f* Y R ogens alky
amidinyl; aminocarbonyl; alkylcarbonyl; alkoxycarbonyl; aminocarbonylalkyls

aminoalkylcarbonyl; alkoxycarbonylalkyl; imidazolonyl; imidazotylcarbonyl;

10 pyrrolylcarbonyl; pyrrolidinylcarbonyl; N-cyanoamidinyl; alkylsuifonyl;
hydroxyélkyicarbonyl; aminosulfonyl; hydroxyalkyl; alkoxalkyl; or optionally substituted
heteroaryl.

In certain embodiments of formulal,pis 2,qis 2, misOor 1,nis 3, R? and R* are
hydrogen, one of R and RS is hydrogen and the other is: hydrogen; alkyl; amidinyl;

15 aminocarbonyl; alkylcarbonyl; alkoxycarbonyl; aminocarbenylalkyl; aminoaliylcarbonyl;
alkoxycarbonylalkyl; alkylsulfonyl; or hydroxyalkylcarbonyl.

In certain embodiments of formulal,pis 2, qis 2, misCor L, nis 3, R® and R* are
hydrogen, one of R’ and R®is hydrogen or alkyl, and the other is:

\I ' iﬂ O Eg @\R, m ) *f’
; j:\Rn; :
—~

G 1@}

R
/R RI\N/ RY .0 i?]
h o o
vor e R e
) , 7 or
20 wherein R® is hydrogen, alkyl, optionally substituted phenyl or optionally

substituted pyrimidinyl, RY, 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 11, lla or llb, the group Ar-SO2-
is located at the 6- or 7- position of the tetralin ring system. In certain
embodiments of any of formulas Il, lla or llb, the group Ar-SO2- is located
“@Ep&ﬁ sition of the tetralin ring system. 20 In certain emQadipaioti sy
any of formulas Il, lla or lIb, mis 0 or 1 and R'is located at the 8-position
of the tetralin ring system. In certain epgmodiments of any of formulas I, lla
or llb, nis 1. In certain embodiments of any of formulas I, lla or Ilp n |s42

In cdramtembotimintstepifyBrpinitb 415 habisfer i i Ipand R are
0RR/Q66490rRELE RZAGHALE4S S aﬂéirllmﬁ@ﬂ&imhmb@dlments of any of

ormulas 1, lla or IIb R3 and R4 are h ygdrogen er&am embodiments of
any of formul Ha or Iib, o of R5 a R6 i drogen ahd the other

is alkyl. In cer dlm s\ofh ormulzsﬁi(gla or Iﬁi&" and R6
are hydrogen ertaln od ime f any offormulgs Il or. llb,

one of R5 and R6 is hydrogen or aIkyI and the other is: alkyl; amidinyl;
aminekerdin Ry R3I/Isadinyt; udossrearsdmid; aminocarbonylalkyl;

s aniingalkyloarbapyhi alkoxyarrbanylaliuk ofidageiatiyh may be of formula Ik:
imidazolylcarbonyl; pyrrolylcarbonyil; pyrrqlldlnylgarbonyl N-
cyanooxamidinyl; alkylsulfonyl; hydroxya arponyl; aminosulfonyl;
hydroxyalkyl; or io alkoxalkyl. In certainiegboetrmgents of any of formulas
I, Ha or llb, one of R5 and R&js shyd tagen ¢ and the other is:
hydrogen; alkyl; amidinyl; aminocarbohyl;_gtkylcarbonyl; allcoxycarbonyl;
aminocarbonylalkyl; aminoalkylcarbonyl; alkoxycard&nylalkyl
imid%ﬁ@&ﬁ'dﬂﬂﬂ@l%@ﬁﬁh@euk qselyieashonyl; 15 pyrrolidinylcarbonyl;

N-cygnoamidin 4% ulfory by ghwgldﬁ%r&whoemwmm ITa:
COX

hydr dr optlon y substituted heteroaryl. In certain
embodiments of any of formulas II, Ha ¢R T, oRe of RS and R6 is
hydrogen and the other is: hydrogen allyl: amidinyl; aminocarbonyl;
alkylcarbonyl; alkoxycarbonyl; aminof \:" ; aminoalkylcarbonyl;
alkoxycarbonylallcyl; 20 allkyls)l')r fcﬁ%ﬁ; 6 alkylcarbonyl. In certain
embodiments of any of formulas Il, lla o Ib orie of B and R6 is

hydro gnan and t%oﬁherl %}%r%%yéég%%from benzothiazolyl, indolyl,
10 thleny%

?uranyl pyndlny pyrimdinyl, pyrrolyl, pyrazolyl and i
each &paotrnakeda thescRTROMERT BhiBoHIRTEHR PN g}d’?%?%ﬁ]iaagb
H, lla or llb, one of It and R6 is hydrog ﬁ'»?nd gife other is heteroaryl
selected from pyrimidinyl, benzothiazol-R-yl, an

G

Iib;
wherein m, Ar, R! and R? are as defined herein.
In many embodiments of any of formulas [T, aor IIb, misGor 1.
15 In certain embodiments of any of formulas IZ, Ifa or Iib, R' is halo.
In certain embodiments of any of formulas I1, 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 formutas II, Ia or Ilb, the group Ar-50,- is
located at the 6-position of the tetralin ring system.
20 In certain embodiments of any of formulas II, aor IIb,misQor 1 and R} is
located at the 8-position of the tetralin ring system.
In certain embodiments of any of formulas I, Ila or Ilb, nis 1.
In certain embodiments of any of formulas I, Ila or Iib, nis 2.
In certain embodiments of any of formulas II, Ifa or Ilb, n is 3.
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5,5-dimethyl-1,4,5,6-tetrahydropyrimidinyl. In certain embodiments of any
of formulas 11, lla or lIb, RS and R6 together with the nitrogen to which

they are attached form an amidinyl group. 30 In certain embodiments of
woyzafsfosgmalas 11, lla or 1Ib, R5 and R6 together with the niteagerpi@osnisss7
which they are attached form a guanidinyl group. In certain embodiments

of any of formulas II, lla or lib, R5 and"lﬁ%“together with the nitrogen to

which the are ta ed aur, ert en

of foﬁ‘ﬁ a’i’i‘ﬁ’i‘é or %Tn?lfgﬁé‘&n er WI % the nltr%lﬁln %} érggr%/n'
they éméﬁtmn@méawnh RflaWh%fr&FfiRﬁg ByMiyeib: mnéé}ftﬁnand R'is
g@@@ggg@m&l@tﬁw Rfdf@pnulas 11, lla or lIb, R3 and R4 together with the

nioden 1 whieh (0GY S1E AFARNBEIBIR O WO ZOADIRORTOR: e pydvogen.

PCT/ 4 In,certain embodiments of any of forsmulasﬁll

or lib Ipeersrrenhpdimentaciany of fesmas s o gadHBr rrtfe é,‘%sﬁo
Widebgthey sllelatidche diemsaikiyhickaidibiyllanidopderpari aﬂemmmhnts

%Ih%%&f fﬂ%ﬁ%ﬁa&l@&(&ﬁkﬁ alpaabeRi G BEvIKANRR
they re attached form or a fIV SIX membE d he ero nng
fridazelprgnamidarnbdansog A fé}’ﬁﬂm onal

mmgmﬂndieybaihyhulfmehhmlemﬁdﬁmhwﬁf anwoﬁtflfnmbdiés'droﬂmi; or
ILI&Md R6 together with the nitrogen to which they are attached form

or a five- or six-membered h tero Ir|n Iect ber gdl %{
pynm?&‘iﬁ?itab@/% dfﬂ??d‘é% ﬁ“gr ?a'%l A Bponalfy su edq In

derdapgeambdlijhredithe oy &t WM% #knhmxmﬂsram@
V&ll&lgi}%dﬂﬁm&c;@ammtwl ﬂﬁhﬁ@lﬁrﬁa&mﬂbakﬁ&&mmg ed forrg
or.a five- or s cli that.is optiana stitute
aﬂlﬁoﬁ?ﬁ%ﬁ Edﬁ‘ﬁ'dlfmlngﬁu e eliém] O%aﬁ&n%%a roagqm sefge%fed from
ralitiogicpbeniiaiN-erapermknts mwwmm@ PBYRS and

aieGRlEhWETWe:HilRgekoxalkibvihgyiaselhtiaberd el irtheyrale
attachgd form, Orn B éi,fm&sse%agﬁeﬁ%%%ﬁéaﬁiefe%% g seleciss feqm

rroll&ny e piperazi morpholln |, azepinyl and diazepinyl.
dicsen A Ehe Bt & RESER %‘f%ﬁ??ﬁﬁ&@%afﬂ’é“&% wialkprRaN
s@sﬁﬂ%gﬁmb&abﬁaﬁﬁuﬂb&&m&ﬁtﬁ@&mfmw@nﬂﬁ@r b,

Amr? LS?AES@:EX In certain embodiments of any of
for ulas IIb Ar is heteroa

in certa.m embodments of any oHJormulas 11, 11a or IIb, one of R® and R® is
hydrogen and the other is heteroary! selected from benzothiazolyl, indolyl, thienyl,
furanyl, pyridinyl, pyrimdinyl, pyrrolyl, pyrazolyl and imidazolyl, each optionally
substituted.

In certain embodiments of any of formulas I, a or IIb, one of R®and R is
hydrogen and the other is heteroaryl selected from pyrimidinyl, benzothiazel-2-yl, and
5,5-dimethyl-1,4,5,6-tetrahydropyrimidinyl.

In certain embodiments of any of formulas II, IIa or Ilb, R and RS together with
the nitrogen to which they are attached form an amidinyl group.

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

In certain embodiments of ény 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 I, Ia or ITb, R’ and R* together with
the nitrogen to which they are attached form =NRf wherein R’ is hydrogen.

In certain embodiments of any of formulas II, I1a or ITb, R® and R* together with
the nitrogen to which they are attached form =O.



25 In certain embodiments of any of formulas Il, lla or Ilb, Ar is heteroaryl
selected from indolyl, pyrrolyl, imidazolyl, pyrazolyl, benzimidazolyl,
thienyl, furanyl, pyridinyl and pyrimidinyl, each optionally substituted. In

@%rm,&rmgdiments of any of formulas Il, lla or IIb, Ar is hetgrasesni3487
selected from indolyl, pyrrolyl, imidazolyl, pyrazolyl, and benzimidazolyl,

each optionally 30 substituted. In certal#embodiments of any of formulas
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I, lla or llb, Ar is heteroaryl selected from indol- 3 y pyr rol- 4
|-medmsrikin zolmdimenisabsrnel fosgraias s Fu%é‘g #pd R’ and one
&ﬂ@tgﬁ@Rd@@%&h;kﬂtﬁ&hﬁlﬁgdﬂf&ﬂﬁdﬂtﬁaﬁm@h@d&&ﬁd@@hma@mi
%%gain embodiments of any of formulas Il, lla or llb, one of R5 and e and

of R3 and R4 together with the ato ttached th
form BroRTiiREEIRRAITReRYS KiePs %%g%é?%ﬁéﬁg% %4%]5 %?
geridifogenlodifien thayfanyratferfuteasdt 2 fver dtsbrmsmberet, I@Eﬂ;qqﬁgl ring
%m lsgc?é@d g&%@'ﬁﬁﬁéﬁ%ﬁ AR blarasiH alaco b bd arisn] Glittogtis

R4 are hydrogen. In certain embodiments of any of
kﬁ*ﬁi@?ﬁ%"l’l llaorllb,misOor1,nis1 R3and 5R4 are hydrogen, one
of R5IandrREstystogensor atiybf onesdlngeier HydRoged Rallggether with
IR ﬁ%ﬂ%@ﬁl | lQa Lré%ﬂgﬁébb%ﬁ&a @Hﬁzﬁifé‘-adibﬁm&hembered heteroaryl ring
ammo onyla amino arbonyl; a I
TR BT BB P Cachaag Sy cacheppnal

Nabyamminldlnyl alicylsulfonyl; hydroxyalkylcarbonyl; amlnosulfonyl
hydroxyalioirplkadiomknes shgnsipsniiatiieh do stk ead/R Irogehteiwith

badiments of any.of for 190128 dorhisile fR8-2Rdix-
D S D LR A L )

ogen, on s hydro nandteo eris: dud
hyeirauseed hesiocaeimg Ak ioREe 6‘:%?‘% 'ﬁﬁoﬁ%ﬁ‘a SRR ipctudes
an lﬁmﬁﬂﬂ@ﬁm&ék&toammaﬁmhbﬂy |zadk®xycarbonylalkyl;
a”Cy'SP'fO ¥§4§¥§§{f8%r&1§1&@ ﬁeﬂé&%@@%ﬁﬁ%géﬁeymm

of formul%ls a or m is

1, nis 1, R3and dro one_
o RBIEAER Golgdﬁﬁi F@ﬁ%ﬁ%ﬁ%ﬂ%’é%@? g‘ﬁﬂ%‘il‘: ?ﬁ%ﬁ%ﬁrg}/ menfs of
aﬂﬁéxﬁbé@é&h&&&o&i&;ﬂt&mg Beatedsi@mrpyreotiRgl.i gxpmmhwmzmyl
alk jl 5},9 |m|dazoI|nyIam|noaIkyI

g?r:|d|n1}} anldln ac g%at?é}s% @i/a#g‘ndlmymrnggil) haﬂy

Imiﬁ@ﬂﬁiwdlphﬁﬁﬂlkyl guanldlnylcarbonylalkyl imidazolonylaminoalkyl;
imidazglinylcachamdaminnalsdnaminasasheny) aky: T, Ar is 2-halophenyl or 3-
p){lrarlolylcarbonylaminoalkyI; aminoalkylcarbonylaminoalkyl;

opheny.

In certain embodiments of any of formulas IT, Ia or IIb, Ar is heteroaryl.

In certain embodiments of any of formutlas I, Ia or IIb, Ar is heteroaryl selected
from indolyl, pyrrolyl, imidazolyl, pyrazolyl, benzimidazolyl, thienyl, furanyl, pyridinyl
and pyrimidinyl, each optionally substituted. _

In certain embodiments of any of formulas 11, I1a or IIb, Ar is heteroaryl selected
from indolyl, pyrrolyl, imidazolyl, pyrazolyl, and benzimidazolyl, each optionally
substituted.

In certain embodiments of any of formulas I, IIa or IIb, Ar is heteroaryl selected
from indol-3-yl, pyrrol-3-yl, 1-methylimidazol-2-yl, imidazol-2-y1, pyrazol-4-yl,
benzimidazol-4-y1, 6-fluoroindol-3-yl, 1-methylpyrrol-3-yl and 6-fluorobenzimidazol-4-
vl '

In certain embodiments of any of formulas II, IIa 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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alkoxycarbonylalkylaminoallcyl; N-cyanoguanidinylalkyl;
allcylcarbonylaminoalkyl; aminocarbonylallrylaminoalkyl;
pyrrolidinylcarbonylaminoalkyl; alkylsulonamidoal cyl; 25 :
wmmesutoramidoallcyl; alkoxycarbonylaminoalkyl; PCT/EP2005/013487
hydroxyalkylcarbonylaminoalkyl; hydroxyaikylaminoalkyl;
aikoxyalkylaminoalkyl or alkylsulfonytatRylaminoalkyl. In certain
embqdiments of a of for ulas I lla ot Il |s r 1 a
amin lﬁlf(ml Inoa %mgl amlr'%aé\s guanld”nyfa Olez Sdnis 1. s
amldimﬂem}d! mbaﬂewnﬁmfmwypfg‘aaﬁ}émié Heoiyhafeyss 0 0r1 nisl,andR

ﬁﬂlRﬁWﬁﬂ aminoallcylcarbonylaminoallryl; 30

alkylgarbon am@oaalmﬁﬁrg* OB RRIMBINAMIRHIY W0 or 1, nis 1, R and

alkoxycar onylaminoa ertain em ments Of an ormu as H

Rizzeshysrosem oot af Par?dl@ iis Nideogopeisliyraa bl 2@@%7'6{%’7&]”
228dRYR R Ra Nk ta o alkhEe4HdhyR AiRRa b RpAREN\RI;N

NN=R} \ N NCR
LG W e e
Ry e B R P RERIEY IRRRO Y R B KR el Sﬁ“gﬁ ‘NFe /N
RydroxS4I6 1% @yR arhid RaulRai) RAN Pallyl-afBoRING sroiiemlly spbstituted
XQNRhReR~NR' NRa NN.R,"\""NNRKkNNRRt'"N"N

Bé%e

or oplIIB ﬁ%ﬁ%‘r“\gh #S?g&%ﬁ?ﬁ(# Olglﬁ;l) ‘l%ﬁﬁ pRHg ggc? %ésu bs%tuteld PRI an
RhiseddentoconrehieandBivstagerikg) ﬂmnﬂﬁmsslﬁgimegé aladky |
ANRYRami Gesiain.cmbraipmRisatapeiderrutasdtaiianidigim is 0
M@ S S MRS 2 NP Bt

In certain embodlments of any of formulasII, Taor IIb,misOor Lnis 1, R? and
R* are hydrogen, one of R® and R is hiydrogen and the other is alkyl.

In certain embodiments of any of formulas I1, Ila or Iib, mis 0 or 1, and R is:
aminoalkyl; alkylaminoalkyl; dialkylaminoalkyl; imidazolinylaminoalkyl;
imidazolinylalkyl, guanidinylalkyl; tetrahydropyrimidinylaminoalkyl; amidinylalkyl;
urealkyl; amidinyl; heteroarylaminoalkyl; imidazolylaminoalkyl; guanidinylcarbonylalkyl;
imidazolonylaminoalkyl; imidazolinylcarbonylaminoalkyl; aminocarbonylalkyh
pyrrolylcarbonylaminoalkyl; aminoalkylcarbonylaminoalkyl;
alkoxycarbonylalkylaminoalkyl; N-cyanoguanidinylalkyl; alkylcarbonylaminoalkyl;
aminocarbonylalkylaminoalkyl; pysrolidinylcarbonylaminoalkyl; alkylsulfonamidoalkyl;
aminosulfonamidoalkyl; alkoxycarbonylaminoalkyl; hydroxyalkylcarbonylaminoalkyl;
hydroxyalkylaminoalkyk alkoxyaﬂcylaMoalkyI; or alkylsulfonylalkylaminoalkyl.

In certain embodiments of any of formulas I1, Ila or IIb, m is 0 or 1, and R*is:
aminoalkyl; alkylaminoalkyl; dialkylaminoalkyl; gnanidinylalkyl; amidinylalkyl; urealkyl;
amidinyl; gnanidinylcarbonylalkyl; aminocarbonylalkyl; aminoalkylcarbonylaminoalkyl;
alkylcarbonylaminoalkyl; aminocarbonylalkylaminoalkyl; or alkoxycarbonylaminoalkyl.

In certain embodiments of any of formulas IL, Ifa or b, m is 0 or 1, and R? is:



wherein R7,, Rh, R" and R' are hydrogen or alkyl. In certain embodiments
of any of formulas II, lla or llb, mis 0 or 1, nis 1, R3 and R are hydrogen,
one of R5 and R6 is hydrogen or alkyl, and the other is: WO 2006/066790

WEhieR#98p/013487 -27 Rt Ra Ra | ON R~ NN-RI NVN.. p&iv:piadrRE7
NNYN'Rn M iilRERNITI*hOFI-N\RNf~NR'N_RhR'RIO m (1~
~ O N Rh R4\ 0O O or wherein R1 ish¥@rogen, alkyl, optionally
substituted phenyl or optionally substituted pyrimidinyl, Rh, R', R and Rk
in each mdependev’n?@ccurrence is hy@rogen or .alkyl, and Rii§'is
hydrogen, aikyl or "NRR®5 In€ertain t&qdm‘i% 5 bfz’*an?Tf"fQ{mm‘amT

lla or lib, ns Q or 1 I\QI$ d e hydro en one RS and
hydroge a kyI d e e u h RL~ ~§h
ZI'RNOONRnN;; 4~ or Whereln Rs Ral R and Ri are hydrogen or

alkyl. In ce ta|% embodlments of any of formulas I, lla or lib, mis O or 1, n
islor2, % R3 4 to'ge_ufr with thg-ni rogen% ich thé&r
attached f NR1 whe J;ydrog nd whergin. RS and

are hydrogcﬁ/'l\ln%erta‘?ﬂambodl\m/ents of Ay of fermuiys 11, lla or B, m is

0or1,nis ferg, arlgﬁ?r Magether thh the ni to whj ey
n certat

are attac form = mbedindents of; an formulasl, lla or
lIb, mis 0 or 1, and nis 2. 15 In certain embodiments of any of formulas II,
Ha or llb, mis O or 1,@_is 2, agg and R4 are hydrogen. Fl‘Q caﬁtam
embodiments of any of formulgs I} IESIIa opllbymis0of 1, n is 2§ R3 aqgl
R4 are hydro en, one of 5 ana/RBFf’s hydifogen o aIkyI an t e otherTs

hydrogen®akyr'a egdearbonyi”a&kyl ﬁmcarb Vi
aminocarbonylalkyt: amln rylcarbenyl; alk car Ikyl; i
imidazolonyl; imidazolylcarbonyl; pyrrolylcarbonyl; pyr olidinylcarbonyl,

N-cyanoamidinyl; alkylsulfonyl; WO ZR(,)06/O66790 PCT/EP2005/Q@4§17
-28 RJ o

T\ L
Nop Mgt R R 'l*l\ "
‘g \N Y N/ g N VN g
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wherein RE is hydrogen, alkyl, optionally substituted phenyl or optionally
substituted pyrimidinyl, R, B, 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, Ifa or IIb, m is 0 or 1, and R? is:
¢ P
o N N\ Oy R N N RE_ R
CO T o
TN R G s
wherein RE, R®, Ri and R’ are hydrogen or alkyl.

In certain embodiments of any of formulas II, llaor ib,misGor I, n is 1, R® and
R* are hydrogen, one of R® and R® is hydrogen or alkyl, and the other is:



hydroxyallcylcarbonyl; aminosulfonyl; hydroxyallcyl; alkoxalkyl; or
optionally substituted heteroaryL In certain embodiments of any of
formulas U, llaor llb, misOor 1, nis 2, R3 and R4 are hydrogen, one of
wHhanra&mes hydrogen and the other is: hydrogen; alkyl; 5 agwdinydosio13487
aminocarbonyl; alkylcarbonyl; alkoxycarbonyl; aminocarbonylalkyl;
aminoalkylcarbonyl; alkoxycarbonylatidf; -alkylsulfonyl; or
hydroxyalkylcarbonyl. In certain embodiments o&any of formulas U, lla or
llb, mis O ,nis 2,%R3R§nd R4 are hydr one o nd 6 is
hydrogema\n Nhg other is alkyl. In céftain embodiments of y of folhmulas
II, lla or Ilb%ﬁ is0 or 13rfsre, R&arti~go RYBrehgdrogef’ one%%nd
R6 is hydr6gén or alkytyand the emr is::R1-PRI Ra I'C ’
NYN\RONVhHN.~NNPtN~Rh ~ 1~O~7N\~N\RI\N F\o N
N_R1O-N\RIO IO RANRhR\INRhR~~ hR~-010 O O N R MIh",
~N1h™ ;5 or whergin R9 is hydrogen, @bel, optionally substituted phenyl or
optionally Stituted pyr\mi inyl, Rh R R and RKn vachiindependent
occurrencéys Rygrogen Kyl, apd i85 hydgog lkyl or ENRhR'. 15
In certain embodiments Jof any%f forthulas H, lla

llb, mis §or4, nis 2,
R3 and R4 are hydrogen, one of RS'and R6 is hytrogen or aikyl, and the
other is: RI Rg Rg R"N~Rh f2~N~Rh yt NyN\h O N~ h Q ' NRh *"1f* R
~~~{Y~~~ O or whgrejgr RQ Rhx'R™ and Ri are hydrogen or alkyl. In O/Rj
certain embo%:ments“bf any ofiformulag U, la aedlbomis O of 1, and njis
3.201In cm eﬁ;ﬁdimenﬁany ommasé}ggla or ?to is Cllér 1,
nis 1, an andiR4 are fydrogen. 006/ 90 L or

PCTIEP2005/013487 -29 In certain embodiments oElan of formulaﬁs Il,
Ha oﬂhffgg&%iahg@?ﬁqqsa%r gptjpnally su stituted phenyl or optionally

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 any of formulas I, Ha or Ifb, misOor L,nis 1, R®and
R* are hydrogen, one of R® and R’ is hydrogen or alkyl, and the other is:

R

RI i R RE\N/ R R]\ N/ Rh

| | ] ) "

NyMog O M c:j f ﬁo Ny R

’I‘ ; »j: ; : . oF :KA ;

wherein RE, R®, R and I are hydrogen or alkyl.

In certain embodiments of any of formulas II, lTa or b, misOor 1,nis 1 or 2, and
R® and R* together with the nitrogen to which they are attached form =NRf wherein R is
hydrogen, and wherein R® and R® are hydrogen.

In certain embodiments of any of formulas II, Ifa or Ib, mis 0 or 1, nis lor 2, and
R® and R? together with the nitrogen to which they are attached form =0.

In certain embodiments of any of formulas I, Haor Ifb,misOor L,and nis 2.

In certain embodiments of any of formulas I, Ha or Ilb, misOor 1, nis 2, and :§
and R* are hydrogen.

In certain embodiments of any of formulas I, Haor b, misQor 1, nis 2, R* and
R* are hydrogen, one of R® and RS is hydrogen or alkyl, and the other is: hydrogen; alky;
amidinyl; aminocarbonyl; alkylcarbonyl; alkexycarbonyl; aminocarbonylalkyl;
aminoalkylcarbonyl; alkoxycarbonylalkyl; imidazolonyl; imidazolylcarbonyl;
pyrrolylcarbonyl; pyrrolidinylcarbonyl; N-cyanoamidinyl; alkylsulfonyl;



is 3, R3 and R4 are hydrogen, one of R5 and R6 is hydrogen or alkyl, and
the other is: hydrogen; alkyl; amidinyl; aminocarbonyl; alkylcarbonyl,
alkoxycarbonyl; aminocarbonylalkyl; aminoalkylcarbonyl;

@ngwggpylalkyl; imidazolonyl; 5 imidazolylcarbonyl; pyrrehaarheilssss
pyrrolidinylcarbonyl; N-cyanoamidinyl; alkylsulonyl; hydroxyallcylcarbonyl;

aminosulfonyl; hydroxyalkyl; alkoxairyk 28 - optionally substituted
heteroaryl. In certaln embodlmenti of an %lguu II lla orIIb
ne

Rysrowllglerhonyemines iRk bersPhqr osuthied
hyetrogai and the other is: hydrogen; to aIkyI amidinyl; aminocarbonyl,

alkylog{@ ¥ k,%@%a;aﬁlﬂﬁew mﬁﬁmwlaiiéyrb«algi%@@lmwamw and
oxycarbonyla s r hydrox arbonyl. Jn cert
& @Yﬂ&?ﬁ%of”é%? # Iéghi'%‘?% ??I%%l X 43 |sgﬂ' m%enO%
5 mﬁdasi&MMab@mm&gbmmlmlhm@Ri@ﬂng@@@ﬂ% and
R L s e e
IO~ %lggzbtkﬂf % HQIQOI SIS ﬁl\éc&q%lé\ﬁ—i@md

B Wherein oden, aTky ,

(R)‘tmn&b@m%muﬁélf B @@%FM@%W%@E‘%‘?@Q’@H%WMWI Ri',
R' and,Ré&inigashiteperdeatpetiiends i, MsoGenmis alkyt, am:RR-" and

o RSRASR G UL NRRI Okors??J&?ng%Pﬁﬁéﬁ‘%ﬂEﬁtﬁﬁ aRwofformulas H,

q S , mis 3, R3and R4 are hydrogen one of
R5 and R6 |s h drogen or alkyl, and the othe | R9 N Rh

R\N,R6 11 NN h 41N n OFor R fIfA herenlts Rﬁ' R’
and Rt are'hﬁog%n orNi%Fwo ) aamﬁeﬂaﬂzﬁi@ ﬁj‘ 30
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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.
15 In certain embodiments of any of formulas II, Ha or Ilb, misOor ,nis 2, R?and
R* are hydrogen, one of R® and RS is hydrogen or alkyl, and the other is:
l e R‘\ SRR /R

e o o K

wherein R%, R, R! and R/ are hydrogen or alkyl.
In certain embodiments of any of formulas II, Ifa or b, mis O or 1, and nis 3.
20 In certain embodiments of any of formulas I, Ha or Iib, mis Oor I, nis 1., and R

N

R

and R* are hydrogen.



In certain embodiments of the invention, the subject compounds maybe of
the formula llla: RS R4 1 N,R6 R (R) (R). a O llla; wherein: 5 sis
fromOto 4; each R7 is independently halo, alkyl, alkoxy, haloalkyl,
wheissgadsye cyan, - S(O)rRB, -C(=0)-NRIR", _SOrNRDbR’, pcT/EP2005/013487
-N(RR)-C(=0)-R’, or -C(=0)-Re, where ris from 0 to 2, Ra, Rb, R" and
Rd each independently is hydrogen o&lkyl, and R is hydrogen, alkyl,
alkoxy or hydroxy and to are as def
herdfhCHraEe @’%88‘ an[ggi”f e P%se%?gn O{r(?égsab ectq(:mdf m%cb phe

omp ounds

lsmagfomw’me foydnogany 1DoREE Ri@fgdmtppeémrem gr(ﬂlp)hﬁﬁd\ﬂeq 9"8@6 Hib:
afkysiafieny %M&B@mewma&wl,amoxy,

[, h alc S R.
ff% am}ﬁ C%((ggdﬁg (D(%Nhere’ﬁs fror%ulo 02, %%%%PR and
5 mdsgatﬁmmmlyl@mw NoHPRSYERThlkyl,
aﬁi%@ﬁﬁoﬁ&lhﬂﬁdﬂmaﬂﬁﬂc%ﬁmyh aMﬁﬂylwmmmmw
0he%%el %eug‘#n pg? nts of the invention, the subject compounds
ormula

IC-. WO 2006/01367901{3CT{EP2005/01 487
R5 ﬁucg_rtam embodiments of any of formuilas Il, Ila or

pis 2, qis mls(?girl,n
is 3, R and R* are hydrogen, one of R’ and RS is hydrogen and the other is: hydrogen;
10 alkyl; amidinyl; aminocarbonyl; alkylcarbonyl; alkoxycarbonyl aminocarbonylalkyl;
aminoalkylcarbonyl; alkoxycarbonylalkyl; alkylsulfonyl; or hydroxyalkylcarbonyl.
In certain embodiments of any of formulas I, Ta or Ilb, 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:

R R
e AN
Ny Neg }? 7{9 ’?E ])S (\5 N i
Ny

|
NN
M‘M _ NII\N\Rn . O’KN\RH. Nj:N..R;‘ N:]iN ’1 Rt
0 RN Rl
r—{ N, N N R
N Ny \/? "’"‘-\ \O
DA G N L
R R RS " o R
0 IF\E Rh R\ =0 o é’ /ﬁ
SACHE
15 wherein R is hydrogen, alkyl, optionally substituted phenyl or optionally

substituted pyrimidinyl, RE, R, R and R in each independent occurrence is hydrogen or
alkyl, and R™ is hydrogen, alkyl or “NRRL |
In certain embodirments of any of formulas II, Haor ITb, pis 2,qis 2, misOorl,n
is 3, R? and R* are hydrogen, one of R’ and R® is hydrogen or alkyl, and the other is:
r RS g . R'\ R ORL

! |
N:\:N\. h ,j :N\ h j f

wherein RE, R, R’ and R are hydrogen or alkyl.

20



10

15

3N,R 7(r)oR _n (R)m llic; wherein: s is from O to 4; each R7 is
independently halo, allcyl, alkoxy, hydroxy, haloalkyl, heteroalkyl, 5

cyano, -S(0) -R3, -C(=0)-NRbR", -SOz-NR"R", -N(Rd)-C(=0)-R", or

W 360iRsneyvhere ris from O to 2, RB, Rb, R" and Rd each ipggpengniiisy
Is hydrogen or alkyl, and R™ is hydrogen, allcyl, alkoxy or hydroxy; and m,
n, R, R3, R4, RS and R6 are as definedtherein. In certain embodiments of
the invention, the subject compounds maybe of the to formula Ilid: bR5f§1
3 N, R0 F PR AL A RSB CTEPPREE e
ifdepgndently halo, aIkyI alkoxy, hydroxy, haloalkyl, heteroalkyl,

cyano, -S(0O)S 1, -G(=0)-NRbR’, -SO2-NRbR.", N(RR)-C(=0)-R", or
-C(=0)-R, where ris from O to 2 Ra, Rb, R’ d Rd each mdependently

is hydrogen or alkyl, and R is hy,drog n, alk o@ or hydroxy, and m,

n, R~, R3, R4, R5 and R6 are @& n G erel In many embodiments of
any of formulas Ma, Illb, Il
embodiments of any of forn C d, R"is halo. In certain
embodiments of any of formutas M;§,¢I||b lic or IId misOorlandR' is
located at the 8-position of the teﬂ‘alln(?lng system. In c&ain

embodi ents of any of formulas llla, IllIb, llic or llid, nis 1. In certain
embodiments of any of formulas llia, IM, llic or llid, niis 2. 25 In certain
embodimerit® §PFhY Br¥ormulas I11a, Hub, llic or 11id, n'is 3. In certain
embodimentsioRAinyinddprndetdly hidol eyl kst dzidiemh drerealiyl, cyano, -

hgf&B agR JH@@PW@@‘GZ@@#@? PZIQWE‘@%—E@?O}”—G%E’@UQW, wherer is
embodlmentsh ofyany of fopmulas cila II:CI{ llc %r Hrd one %fklﬁs a&ﬁRG is
h%FB&éﬁ Ze R R e RtAae ently is ofen or ,and R 1§
hydrogen, aikyl, atkoxy or hydroxy, and
m, n, R}, R, RY, R® and RO are as defined herein.
In certain embodiments of the invention, the subject compounds may be of the
formula ib:

In certain

Tifh;

wherein:
sisfrom Q1o 4;
each R is independently halo, alkyl, alkoxy, haloalkyl, heteroalkyl, cyano, —
$(0);~R?, ~C(=0)-NRPRS, ~SO-NRPR’, ~N(RY)-C(=0)-R’, or ~-C(=0)-R’, where is
from 0 to 2, B®, R®, R® and R® each independently is hydrogen or alkyl, and R is
hydrogen, alkyl, alkoxy or hydroxy; and

20 m, n, R:, R?, B®, R® and R® are as defined herein.

In certain embodiments of the invention, the subject compounds may be of the
formula Ic:
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In certain embodiments of any of formulas llic, llb, llic or HId, R5 and R6
are hydrogen. 5 In certain embodiments of any of formulas Illa, 1lb, llic or
HId, one of RS and R6 is hydrogen or alkyl and the other is: hydrogen;
wishoa/sughsy|; aminocarbonyl; alkylcarbonyl; alkoxycarbonygky/epresssizasr
aminocarbonylalkyl; aminoalkylcarbonyl; alkoxycarbonylalkyl;

imidazolonyl; imidazolylcarbonyl; pyrrokflearbonyl; pyrrolidinylcarbonyl;
N-cyanoamidinyl; alkylsulfonyl; hydroxyalkylcarbonyl; io aminosulfonyl;
hydroxyalkyl; or alkoxalkyl. In certain embodiﬁmenfﬁ of any of formulas lila,
111b, 111c or llid, one of R5 and R6 is hydm%amyl and the other is:
hydrogen; alkyl; amidinyR &mino alkylgarbonyl; alkoxycarbonyl;
anainocarbonylalkyl; aminga ; koxycCarbonylalkyl;

imidazolonyl; imidazolylcarh 5 pyrrolidinylcarbonyl;
N-cyanoamidinyl; alkylsulfo, ydroxyAtylcarbonyl; aminosulfonyl;
hydroxyalkyl; alkoxallryl; or optiona@ Substituted heterdaiygl. In certain
emb%qlienl]eelprts of any of formulas Ma, IlIb, Ilic or HId, one of RS and R6 is
hydrogen and the other is: hydrogen; alkyl; amidinyl; aminocarbonyl;
alkylcarbonijlreaxBtgdarbonyl; aminocarbonylalkyl; aminoal cylcarbonyl;
allcoxycarbahyité syt 20 alkadsiy fairy) atkyh pikesy dikddagyboydliin, deteamlkyl,

embod ts,of f asgiyapitbpt e g d:-0n60kR LRA_1
ﬁ’aé‘%aggé ﬁ&?mﬁ%@a@%ﬁgﬁ seJeciemjd%gQg)ot%iéilyl, in cﬁ .
M,lS@%Ql?%%irFyh R BnGApyRrpEnGS dﬁ%’éﬁﬁﬂ&?ﬁiﬁ%ﬁ%, Ris
Redifo@ptialigl] ylleulystithpden:35 dndcertain embodiments of any of formulas

la, 1110, ¢ or Hick ope g6 RE:and,R4, i ydia@eand the oher i
heteroaryl sélécted from pyrémidin I b,enza%hia ol-2

: -yl, and beof th
5, 5-d KPP LRTRAR G URR IR <RiEs) F 2RSS GHRL b oL
tddartauldg: llla, 111h, Ilic or llld, R5 and R6 together with the nitrogen to
which they are attached form an amidinyl group. 3@sn certain
embodiments of any of formulas llic, Illb, llic ef Hi%ﬂR% and R6 together
with the nitrogen to WhinhTz ey ar%a\ttfa@hed Rty guanidinyl group. In

certain embodiments of n)?" gi-formygds | 1 111c or llld, R5 and R6
5 Wwhidl 3 dd form a urea group.

In certain embodiments of any of’ ag J4e; llc or HId, R3 and R4
together 35 with the nitrogen to Whigia‘)t ey are attached form =NR1
wherein Rf is hydrogen. In certain embodiments of any SHibrmulas llic,
11th, Mieeatiddld, R3 and R4 together with the nitrogen to which they are
attached form =0 W@ %006/066790 PCT/EP2005/013487 -33
each R’ is independently halo, alkyl, alkoxy, hydroxy, haloalkyl, heteroalkyl,
cyane, ~$(0)R", ~C(=0-NRR, ~$0,-NR'R’, -N(R")~C(=0)-R", or -C(=0)-R,
where 1 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, R, RS, R%, R® and R® are as defined herein.
In many embodiments of any of formulas Ifla, IIib, IHic or lid, mis O or 1.
In certain embodiments of any of formulas IIfa, Ifb, Iic or HId, R’ is halo.
In certain embodiments of any of formulas ITfa, IIIb, Ilc or ITid, mis 0 or 1 and R!
is located at the 8-position of the tetralin ring system.
In certain embodiments of anry of formulas Hla, b, Ilc or IIld, nis 1.
In certain embodiments of any of formulas Iffa, Iib, Ific or Illd, n is 2.

In certain embodiments of any of formulas ITfa, 1IIb, Ilic or IIId, nis 3.
In certain embodiments of any of formulas ITa, b, ITlc or IIid, R’ and R* are

hydrogen.
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In certain embodiments of any of formulas Ma, llib, Ric or Hid, one of RS
and R6 and one of R3 and R4 together with the atoms to which they are
attached form an imidazolinyl ring. In certain embodiments of either of

v bl dliaer b, RS and R6 together with s the nitrogen tewigholRRY3487
are attached form or a five- or six-membered heteroaryl ring that is

optionally substituted and which optienally includes an additional nitrogen

heteroatom. In certain embodiments of any of formulas llla, Illb, lli Hid,. s
RS amdegttoyathefinimiiol wwe&@ﬁ%ﬂﬁ?@ﬁ ik B 8%&&%86‘?8% &F ‘gR

iR e‘ii&ﬂﬂ%bﬁﬁeﬂibﬂlqﬁoaryl 10 ring selected from pyridinyl,
oy ge”péa'%&gm%mm' ¥, BYEARElY brmaet o pioBAt SUb St
them

certal ments of any of formulas llla, 1111) hic or llld, RS and R6
hslgedsBr with the nitrogen to which they are attached form they are

attaghegdsferim-abadiventicfieynéfbexas Biettiby Hic snfithapgof R and
i R gyﬁg@tgﬁm}m@m patipRalInE desI5 AR asiditons

eteroatom selected from O, N and, S. I? taln emﬂ-ﬁ?’? ntslof any of
srerBeMa s iRy FREDBRYH dTEROSH, %i’ga'&tﬁ%’mw & nitrogen to
mmﬁﬂﬁtaﬁﬁdMTmﬂw@ﬂmbmﬂ,fmegr Six-
@gﬁz.ﬁ%ﬁﬁﬁ(&g' gféﬁ : dlazepln;l/% 20 In certain s
fg&ﬁX% ﬁ%ﬁ%"#‘épor Illb, one of R5 and R6 and orge of

RS ahﬂeE&ﬂaimgmlbmhmﬂﬂli&héaamnﬁqm&lﬂtﬁ%% e AnerRs A Bren

f &%%gﬁﬂr am%@aﬂa@mb@@mgmm&mm@mmmﬂlb s
|s rom

to,2 and R’ #) halo, aI Iko Xﬂc?fllaof%lé %[pg% Jtyano or
é’gﬁf@'ﬁiﬂx’% BTN ¢ em ns either of formuia llla or Ilib,

ﬁ]@@mﬂloﬂﬂhrﬁ’hm@dﬂ?ﬁe% ﬁ‘?é( tg chYFhuIas llia,
#3 Rrdiigia U&%dﬁy@@n@aﬁo&ﬁ@dﬂmﬁ M&r@m axhiomgh
(0]

ACHINENdSOOnFRY of

| lllc or Hld
ﬁ?%nf’c%éa %%ﬁ cer in ém%ﬁgsgg %?nsﬁgg@@g%ﬁb Il

0r 6
IIld, Mrsatemenbpdimenss ofap i‘é%ﬁngng 692@%% % and R
Pwﬂfaﬂﬁgaxpm kw: Ahek t&t—h@ﬂﬂﬁgd@; ahyﬁmggim;gdi layirimovidiroylyl; alkyicarbonyl;
aminoca bon I&gg% W&W
amlr’lg‘:?fglc ony aIIcongg IaIIcyI |m|dazolonyl
|ﬁ% I; pyrrolidinylcarbonyl;

N- cyazmawmmmkmamypﬁfym»&yaiwbdﬁgﬂ onMiARRARIRT and R°

E%gg% 6% alkQrileylisaleroRiionali s st ednasiBiealyl, Mdolyl, thienyl,
790 PCT/EP%PO /013
anyl, pyridinyl, pyrim

substltuted.

In certain embodiments of any of formulas Ilfa, IIIb, Iic or Iid, one of RPand R®
is hydrogen and the other is heteroaryl selected from pyrimidinyl, benzothiazol-2-yl, and
5,5-dimethyl-1,4,5,6-tetrahydropyrimidinyl.

In certain embodiments of any of formulas IIfa, IIIb, llic or IIid, R®and R® ftogether
with the nitrogen to which they are attached form an amidinyl group.

In certain embodiments of any of formulas IIia, IfIb, Hlc or 114, R® and R® together
with the nitrogen to which they are attached form a guanidinyl group.

In certain embodiments of any of formulas Iifa, Ifb, Ific or Ild, R® and R® together
with the nitrogen to which they are attached form a urea group.

In certain embodiments of any of formulas Illa, IIib, Illc or IIld, 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 [Ila, Ib, Hlc or 11d, R and R* together
with the nitrogen to which they are attached form =0.

nyl, pyrmlgy pyrazolyl and imidazolyl, each optionally
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-34 In certain embodiments of any of formulas llla, Ilib, Ilic or 1lid, m is O or
1,nis 1, R3 and R4 are hydrogen, one of R5 and R6 is hydrogen and the
other is: hydrogen; alkyl; amidinyl; aminocarbonyl; alkylcarbonyl;
valkenegasdenyl; aminocarbonylallryl; aminoallrylcarbonyl; PCT/EP2005/013487
alkkoxycarbonylalkyl; alkylsulfonyl; or hydroxyalkylcarbonyl. 5 In certain
embodiments of any of formulas llia, 1l file or llld, misOor1,nis 1, RS

and dr 6
alky nIn ce a¥n em o&ment@?ﬁ%@%ﬁ%ﬁ?ﬁﬁ?ﬁ%ﬁ lﬁ%@tﬁqalrsxdoll

aarlpnﬁ o R andRiaatharsihdoyemone i Rie arrsirehstifogR Afr
camﬁdtﬁﬁgother is: ~1Nr, F-\ 0 Rvl N,W..RI NNRn Oh{h NW~RI

“RLLRL MDEaBLON & eihé oP BRuRR!B: b, RP %@R%gytw Mith

{ 0 OKOONYRhO'-10to Where|n£§ is hy dro e
téﬁnaﬁassnm@ﬂf@té&méﬂﬁa&b@p%ﬁaﬁpa sﬁ‘ﬁﬁé‘d”b i%?teﬁﬂafaé‘ ring
tRAtancpRo: Ve ysd@l@&cﬁgrerﬁéﬁl’tmnyl nafmegRm

%%t@%’o%%&?” alkyl or - ‘NR'R'. In certaln embodiments of any of formulas

alr?d |||b§ Mc or llld, s 0 or ﬁ‘a?t;%f}&ﬂ'gﬁ?g?%wgd son%ﬁ!&gemer

Ly mammg&a I @imRﬁm@ aré SttetardifoRRs ORMR- andiRmersteyetbgtaroaryl
g%waka dgﬁﬁﬂl&:.@é By: RS muiRsdHRo! Vs yaradig, m

Lor , and RS and 4together with the nitrogen to which

SHESHRESorm =NRt wherein Rf is hydrogen, and wherein RS
and F?@ @rtalneinbgdimans afcai aiampds ﬁﬁ{ﬂm@g@f%}%m&%tﬂﬁé Rilsogether

Wi e MG e deichoanskASiad-R dcdatetoctyio e o sx-
nitrogen ich attached f
DRSS P ok o & SR T Rt CROAY BBhionaly nctudes

mula lla,
attndditional feetesaaterprelectrddienid e rkain embodiments of any of

formupiaselfiin! Hiabbmedtich fnisd¥ Pt duubaisiBa, 11Ib, Tilc or [1d, R” and R® together
with the nitrogen 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.

1n certain embodiments of either of formula HIa or IIIb, one of R’ and R® and one
of R® and R* together with the atoms to which they are attached form an imidazolinyl
ring.

In certain embodiments of either of formula Ilfa or XIb, s is from 0 to 2 and R is
halo, alkyl, alkoxy, haloalkyl, hydroxy, cyano or methanesulfonyl.

In certain embodiments of either of formula Iila or IIb, s is 0 or 1 and R is halo.

In certain embodiments of any of formulas ITa, IIb, Hicor Id, mis G or I, and n
is 1. _

In certain embodiments of any of formulas IIfa, IIb, Mlc or Illd, mis0or 1, nis 1,
and R® and R* are hydrogen. '

In certain embodiments of any of formulas Ila, b, lllc or Illd, misOor 1, nis 1,
R® and R* are hydrogen, one of R® and R® is hydrogen or alkyl, and the other is:
hydrogen; alkyl; amidinyl; aminocarbonyl; alkylcarboryl; alkoxycarbonyl;
aminocarbonylalkyl; aminoalkylcarbonyl; alkoxycarbonylalkyl; imidazolonyk
imidazolylcarbonyl; pyrrolylcarbonyl; pyrrolidinylcarbonyl; N-cyanoamidinyl;
alkylsulfonyi; hydroxyalkylcarbonyl; aminosulfonyl; hydroxyalkyk alkoxalkyl; or
optionally substituted heteroaryl.



and R3 and R4 are hydrogen. 5 In certain embodiments of either of
formula llia or Mb, mis O or 1, nis 2, R3 and R4 are hydrogen, one of R5
and R6 is hydrogen or alkyl, and the other is: hydrogen; alkyl; amidinyl;
whupasaibeny!; alkylcarbonyl; alkoxycarbonyl; aminocarbonylafieykzessoizssr
aminoalkylcarbonyl; aikoxycarbonylalkyl; imidazolonyl; imidazolylcarbonyl;
pyrrolylcarbonyl; pyrrolidinylcarbonyl;N\s&yanoamidinyl; alkylsulfonyl; 10

oty o, NG 6t i

ﬁémmaﬂﬁmdmcm R ranid B oy lydrdge, mnlarémqg@@élm

am|no‘k;i}ifig'ingff:AI kczc carbonyl a{ﬁﬁ mﬁ&%ﬁ%ﬁﬁfgw
5 hydrcmmlzl'taiicaﬂﬁm@xmdnts:efmm afifiyouitachie, 6HhnleptdidumadsPar ive is 1.
ﬂ“%x?g Hick Dl %Eriloﬂé%é’as Biii@i‘i@s%ﬁ@é&vﬂ{@%b@mmﬂé and R6

rogen and t e other |s alk r nts
formGFé&eH’i%}“lﬁ"’b" PSR ?ﬁ’y &%SIS ?Q%gfrfd are ér':é)rg}érﬁ1 sl
B erel R Sraiydr6zmhyairofBheod Rid adase oxiabinisan %%rcm N-

INRiNp.N..hp N RhN'/NRINYNNYN\R@ N,&RI-N_-WR'N R" N N-RI
NOO RL h RL, NyRbxd~ hi20 W""P Whe!ﬂelﬂ’ Rg

is hydrogen,.a R:optlﬁqalilxsubsgtutq{p pheryl oro tlomsu
pyrlmldlnyW' R and Rk eaﬁgpaépenc%o curr%e |sb)§‘é:“§en
or alkyl, and Rm is hy gen, alkyl'8r -NRRR". In certain embodiments of
any of formulas llla, Ilib, llic or llld, mis 0 or 1, nis 2, 25 R3 and R4 are

hydrogen, one of Rs and R6 is hydrogen or alkyl, and the other is: WO
2006/066790 P T/EP2005/,0§487 136 ~Rn |

NN~R ON~ O NRh ~%: 43 : or whéreiy “are
hydrogen dtalk{i-#h cettgi e?*hgodi dlib, Tllc
or llld, m s 1, and : . ; ;

R\\ /R R}
h R\ /O ’ﬁ
vy ﬁ .
10 wherein R is hydrogen, alkyl, optionally substituted phenyl or optionally

substituted pyrimidiny, R®, RL 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 ITia, IlIb, llcor fid, misOor1,nis 1,
R® and R* are hydrogen, one of R” and R® is hydrogen or al]cyl and the other is:
9 Rj\ RORG /

e o o ﬁ

wherein RE, RY, R and R are hydrogen or alkyl.
In certain embodiments of any of formulas ITla, IIIb, Hlc or Iid, misQorl,nisl
or 2, and R? and R* together with the nitrogen to which they are attached form =NRf

15

wherein R is hydrogen, and wherein K’ and R® are hydrogen.
20 In certain embodiments of any of formulas Illa, I1Ib, Illc or Ild, m iIs0orl,nis
ior 2, and R and R* together with the nitrogen to which they are attached form =0O.



5 In certain embodiments of any of formulas Ma, M, IITc or Ilild, mis O or
1,nis 1, and R3 and R4 are hydrogen. In certain embodiments of any of
formulas llla, I1Thb, llic or llid, pis 2, qis 2, mis Oor 1, nis 3, R3and R4
VEPEPpSEEn, one of R5 and R6 is hydrogen or alkyl, and tHRECTEEE9UEG13487
hydrogen; alkyl; amidinyl; aminocarbonyl; alkylcarbonyl; alkoxycarbonyl; to
aminocarbonylalkyl; aminoalkylcarbonyl; alkoxycarbonylalkyl;

imidaglaay cixidazabdessbanybiRyrale ahonys, pYerofidiny leakaonyl, and n

N-cyanoamidinyl; alky3sulfonyl; hydroxyalkylcarbonyl; aminosulfonyl;

’ﬁ};droxyalkyl alkoxalkyl; or optionally substituted heteroar I}/l In certain
embdaisptis wtbadaenstafaas afiermplen ek [HsopHfapis$ s 145 is 2.

DharRt aRARB2/RByEER4 are hydrogen, one of R5 and R6 is hydrogen and
the other | 0 k Ikvic s
5 alkoxiycarrbabn%r%}n g%srg% aﬁ%ﬁd}?)fgﬁlﬁiga?ﬁ ‘i%)é AV PIN 2, R? and

Rllaseydrpemyione Bik%liffoﬁ Y fkwé*a%??bfﬂrlﬁ dardeggens allyk
eﬁﬂaaqnm@mwmnymfwas&mmmmnmmmmmm,us 20

ngg 5]&515;5 gen or

Qﬂguf%and the o%ler |Cs§é R9 | ﬁgjégN{‘%%N %%‘6* éatli% EhN"N
RYRo KGR P mr\wd RIVGT*RPRIE Y I8 g-, Rh 0,

10 RiBx@AkRcEbenE; mmhb%ﬁﬁlb@rm@ﬁ%bm&‘r@r ontipn sy sistituted
20064066790 PCT/EP2005/013487 -37 wherein R9 is hydrogen alkyl,

e
iB i Byene, bytkarigon.- iR 0 Rirnoé Réjs lnrdtagamand o pey st hylciamaas atkyk;
%%eﬂ}!barﬂ&éz{amﬁym&ﬁcﬁ%&a rﬂk%xﬁc&@érbl*hﬁﬁo&ﬁwaﬂﬂﬂﬁﬁre
15 ha¥nm0 %ﬁcr)](lc %1%1:1? &3%9@3:%%%%&’ ga‘fkypul%l)l% igraﬁigylcarbonyl.

In certain embodiments of any of formulas I11a, Iib, ch orlild, mis0orl,nis2,
R® and R* are hydrogen, one of R” and R® is hydrogen and the other s alkyl.

In certain embodiments of any of formulas Illa, ITIb, Hicor llld, misOor I, nis 2,
R® and R* are hydrogen, one of R® and R® is hydrogen or alkyl, and the other is:

R

zs - mclm?‘

| No oM Ny N
N Rh Oj :N\Rh N:\ :N\Rj :/: :\: \Rh ’

/_<0 N/> RKN A RL\N Rl
N N~ \ =3
AP P2

R
Sy " ?
O,j:I h 2° o
R A

wherein R is hydrogen, alkyl, optionally substititted 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 Ifia, Iilb, Hlcor IId, misGor I, nis 2,
25 R®and R* are hydrogen, one of R® and R® is hydrogen or alkyl, and the other is:

A}

N N--.Ri

20
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¢ R7Rs Rg R rc\N~Rh R NCRhi N N,Rh O N\Rh o N Rh or wherein Rs,
Rn, R'and R' are hydrogen or alkyl. The subject compounds may, in
certain embodiments, be more specifcally of io formula IVa: R5 | N'Rs

W 5486iRdor 0-1 S 0 0 IVa; wherein m, n, s, R', R5, R6 andgr/a808§013487
defined herein. The subject compounds may, in certain embodiments, be
more specifcally of is formula IVb: R538'R (R7)s (?al~iooIVb,
wherein m, n, s, R', R5, R6 and R7 are as de,flne%;:ran. In many
embodiments feﬂ‘a“uer of formafa IVa Tarfnula Mis0F1 In

certain embod Qf either é]‘\fgr aVa or formyla IVb, Ryjsrialo. 20
In certain embodiments .of either %f formula IVa i f rnc%u]aol,Vb isOor1l
and R' is located at the 8- -position of the tetralin ring system. In certain
embegisantsr okttt endRiaseiydridéarosfelinplila IVb, nis 1. In certain

emb?dlm seof eit [.Q fgf%ﬁ%ﬂ}é@&ﬁﬁgrﬁi&qﬁt{bﬂm&mdnﬁ@m iL,and n

embodiments gfelt er of formula Na or formula IVb, n is 3. WO
£006/066790 PCr/EP2005/013487 -38 In certain embodiments of either

of formaukatiteenttiotimsstd vhamgnet GirrRSland IR FjarsdBd-andsther 1 nis L
%}I%e% %Iﬁylmjgu Qnembodlments of either of formula 1Va or formula
formd&%i% SIS %’iﬁé”&%é”bﬁ&“iﬁ@tér?fﬁ@%? s 2, m s
Oorl,nis3, R and R* are hyd.rogen, 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
allkylsulfonyl; hydroxyalkylcarbonyl; aminosulfonyl; hydroxyalkyl; alkoxalkyl; or
optionally substituted heteroaryl.

In certain embodiments of any of formulas IJa, ITb, ic or Ild, pis 2, i 2, m is
Oor1,nis3, R and R* are hydrogen, one of RPand R%is hy&rogen. and the other is:
hydrogen; alkyl; amidinyl; aminocarbonyl; alkyicarbcnyi alkoxycarbonyl
aminocarbonylatkyl; amincalkylcarbonyl; alkoxycarbonylalkyl; alkylsulfonyl; or
bydroxyalkylcarbonyl.

In certain embodiments of any of formulas Ile, IIIb, lllc or llld, pis 2, g is 2, m is
Oorl,nis3, R and R* are hydrogen, one of R and ROis hydrogen or alkyl, and the other

is:

}?_
3

=7,
/
-

oy f YL L



is hydrogen or allcyl and the other is: hydrogen; alkyl; amidinyl;
aminocarbonyl; alkylcarbonyl; alkoxycarbonyl; aminocarbonylalkyl;
aminoalkylcarbonyl; alkoxycarbonylalkyl; imidazolonyl;
WHiae8ac¥rbonyl; pyrrolylcarbonyl; pyrrolidinylcarbonyl; PCE/EP2005/013487
N-cyanoamidinyl; alkylsulfonyl; hydroxyalkylcarbonyl; io aminosulfonyl;
hydroxyalkyl; or alkoxallryl. In certain'ethbodiments of either of formula

IVa % 0@&% Wﬁ%&q AR Ran sﬂﬂ%ﬂﬁ&ﬁﬂeﬁ%ﬁk%ﬁ%ﬁﬁlﬁther

|s hy en; alk l.a Qarb yl; aIk I arbo
Bﬁﬁ’%"dé‘i‘ﬁ n%cagbghﬂ%d%l 1 rf)non rence is hydrogen or
%DWGQM@MM&@@W R*nldazolylcarbonyl pyrrolylcarbonyl 15
pyrrqp&@l%ehqﬁgﬁﬂgfweﬁ%}%% lfal;ﬁknaikymfmyl mydi[quh@!ﬁyd%@@myin is
aminosulfon LOXY alkoxa r optienally,substituted
5 hhekdeddit: %ﬁ % r‘i“éﬁ%‘ %/‘ hergoﬂ‘fo?rlﬁyaa%la D AISaang Ry ther
Bne of RS and R6 is hydrogen and the other is: hydrogen; aIkyI amid nyI,

amlnocarbonylf %carbonyl alkoxycq-@oryi a@noqﬁrbony R@|ky|
aminoalkylcarb alkoxycart§0nylalkyl alkyl su onyl or
hydroxyalkylcar yI“an cét emboﬁ;?ts of & Of forrl?'l RIVa or
formula 1Vb, on R5 and is hydregen and otherds heteroaryl
selected from benzothiazalyl, indolyl, thienyl, - furanyl, pyridinyl, pyrimdinyl,
pyrroli: P?‘IQ%&% A %af%‘ﬁlally substituted. 25 In
certam}ﬁmh@ﬁmmm&ﬂh&ymfmmbamm branpvis, sorefeiR ot
10 g& 4,88 rig.hydrogen and the other is heteroaryl selected f.ror.n.pyrimidinyl,
nzothiazol-2-yl, and 5,5-dimethyl-1,4,5,6-tetrahydropyrimidinyl. In
certain embodiments of either of formula Wa or fdfmula I1Vb, RS and R6 *
together with the nitrogen to which they are atﬁagﬁédﬁbrm an amidinyl
group. 30 In certain embodlme pﬁ@lter of fermula IVa or formula Vb,
RS and R6 together with the ‘
guanidinyl group. In certa . 3
formula IVb, R5 and R6 together Wit the:Attrogen to which they are
attached form a urea group In cerfalmembodlments ofg;gher of formula
IVa or formula IVb, RS and R6 35.together with the nltrogen to which they
are attdRER B b %@&@%ﬁéﬁﬁé@&eﬁéﬁ?ﬁhryl ring that is
optionally substituted and which optionally includes an additional nitrogen
heter RCIIERR
embo men&hit)llv %%%pﬁ%%&%%ﬁ%mgga or fggﬂ%@%&g&i%g%@@g&gg&ﬁ
15 v@ﬂﬁﬁﬁ’éh ogen to which they are attached form or a five- or
six-membered heteroaryl ring selected from pyrldmfyl pyr|m|d|nyl pyrrolyl,
imidazolyl or pyrazolyl,

R")s (R")

wherein m, 1, 5, R', R®, RS and R’ are as defined herein.

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

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, misOor 1 and R!
is located at the 8-position of the tetralin ring systemn.

In certain embodiments of either of formula [Va or formula IVb, nis 1.

In certain embodiments of either of formula IVa or formula IVb, nis 2.

In certain embodiments of either of formuia IVa or formula IVb, nis 3.
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each optionally substituted. 5 In certain embodiments of either of formula
IVa or formula IVb, R5 and R6 together with the nitrogen to which they
are attached form they are attached form or a five- or six-membered

\Qgt%&gy&qgﬁrmg that is optionally substituted and which opt@Rai¥seoese13487

includes an additional heteroatom selected from O, N and S. In certain
embodiments of either of formula IVa esgermula Vb, RS and R6 to
together with the nitrogen to which they are attached form they are

attacﬁ@def@ﬂm@W@W@nﬁﬁl%f#%mﬁ&g?ﬁfeﬁ?ﬁ%@%ﬁﬁo ARd &

M@Qg@i{h@ﬂﬁélﬁkﬂibﬂgsﬁ]jaﬁrazmw morpholinyl, azepinyl and diazepinyl.

In ga'”,%%m f?ﬁxéé §t£i%£e9f EQHTHIRL 2 F RFRUIR VD 1oNe PRFee
one o

and R4 together with the atoms to which they are
SHEXQEEB-form an is imidazolinyl ring. In certain embodiments of either of
form u_iﬁ e dabwdiinds pé ditironf Eotmpladie Rdshalol Gk phatidkyend R

heioale nrdigimaapeakmedanssullonys inceriginambodingnie o
er O ormu

IVa or formula I sis0.or |l and R! |§ 0 In certain
éﬁ?ﬂé%ﬁ?ﬁéﬁ@%f’@fﬂﬁ@?%ff EFRTIGRTRC ‘F&-ﬁﬂuﬁ‘i@%ﬂﬁ’{ Ca% > and n
|s}kotrymbtmylﬁhybnd1d:enlswl mmmw‘wlﬁ?ﬁﬁb%ﬂ!b mis 0

e ic 08608 ARG Sy amAS LAYy imaevosy

h droge midinyl; nyI alkylcarbonyl; alkoxycarbonyl;
aaiﬂ‘iW(?é BB f%ﬂ"éa%ﬁbeflky car rfl)yl 25 alkoxycarbonylalkyl;

imidazolcnairimitherilytoasiobrifh ey Bieakobier BymURinRcarsohR: and R
r'\]is it altetsidlbend b yseRsyaludrasheniingeinhratitnyyl

%’ﬁ%

koxal t I t t
A RSP AT B %ﬂé@%ﬁﬁ%m e
oﬁbﬂm’ﬁﬁ’aﬁﬂ% hyittesglonsh imidezsispioRTH PSR ]"mdlnyl
apyResERRAYbe wkwﬂ%%ﬁlm%ﬂfmﬂyhﬂmmﬁmwcyl

aminoalkylca. y Bg%lia fﬂﬂ)ﬁlm? d he
?/lalroxy c{}ﬁ%ﬁ ﬁ@ée%m e b(l)%lments ofilt er o%fh tellj?a Egr iR
formul&ll%tafﬁ @bﬂ&@%&iﬂ%ﬁ@éf‘%@%ﬁ&%&f WB&% Oeil and R

otbl &ogkyinﬁltbem anttyddingren tdkol; eithidmot; fommokeiberpk Bvinathonyh
%Bé er%()06/066790 %Q%&E 20051 1348%0 ~1 N Nnglﬁiﬂ-;&%)1 tge
N xyalkylcarbonyi.

In certam embodlments of either of formula IVa or formula IVh, one of R® and R®
is hydrogen and the other is heteroaryl selected from benzothiazolyl, indolyl, thienyl,
furanyl, pyridinyl, pyrimdinyl, pyrrolyl, pyrazolyl and imidazolyl, each optionally
substitated.

Iz certain embodiments of either of formula IVa or formula Vb, one of R and R’
is hydrogen and the other is heteroaryl selected from pyrimidinyl, benzothiazoi-2-yl, and
5,5-dimethyl-1,4,5,6-tetrahydropyrimidinyl.

In certain embodiments of either of formula IVa or formula IVb, R® and R®
together with the nitrogen to which they are attached form an amidinyl group.

In certain embodiments of either of formula IV or formula IVb, R® and R®
together with the nitrogen to which they are attached form a guanidinyl group.

In certain embodiments of either of formula TVa 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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NNN.ON~RIOO;CoRIBRnRi, ,RNRIRIRI NR\\CoNRNO O or

2 wherein Rs is hydrogen, alkyl, optionally substituted phenyl or optionally
substituted pyrimidinyl, Rb, R, R3 and Rk in each independent
weremwensesis hydrogen or alkyl, and R" is hydrogen, alkyl opeRERpBok34s7
certain embodiments of either of formula Na or formula IVb, mis O or 1, it

is 1, R3 and R4 are hydrogen, one of RS-and R6 is hydrogen or alkyl,

and the other is:,RI,R I\ e R| N=p | or
wheréfn” ‘i"ftalﬁ mlspdl%eﬁgar%%%rrgggﬁ%ﬁg é,%\lln?c(i%%g{n Ievf%’b%dd%%ts of

sesrenich halainpaca oG theR 7R 1erRRGIORR PR TBe08 S RERAFTd

ﬁ@ﬂ&@%@ﬁﬂg&@é&&m&bﬁf porraisel| pertrnidtnynpis-folyt, Inbilmdylonegphall,

an R Ag rc@IkyI and the other is: hydrogen; alkyl; amldlnyl

amlno%ar% carbon I alkox carbon%(iy amlnocarbo V%/Ialg 6
and R

ammé&ﬁ@}%ﬁ% ﬁ?é%?
imgéﬁﬁ@ M&athmm‘ﬂo@gﬂ mlwhﬁﬁbﬁl'tyl a@ﬁyﬂmﬂdmﬂﬂéﬁy&nyhﬁached formora
?ﬁﬁi\@rea'%w@ayé Aol sasﬁ ibscRmEA0H iRk

SRR TR AR ST R figré‘%t%ﬁ%' Frmie

one oirR‘.éraﬁni %aﬁﬂn}ﬁiﬂs@ém&m dhfoothds Wﬁwdmg@@ﬂ Hﬁl’P@yRaﬂmiHR] I

QGE&HQPMQXL nfHOGRID N ok Gas WVQ@ AR form or a
aminoalkylcarbonyl; 20 alkor@/carboggllalk&/lfr alk

Isulf I 0L i
RS R RRPS G hetrr et R Hire Rt o¥ fier o? ORISR or
foipetdanyibmarpbdioyllazapin? apadisteRS@nd R6 is hydrogen and the

other ?eﬂﬁxﬁ. mc%ﬁ%fgg@ﬁa&%@mmamm%ﬁuwmmw and R®
oam §S of either ormu
EH’élz SPEQ j‘l sgﬁy% i Lﬁe fnan dv{' tlh?;rﬁésaga%éd ﬁfﬁzgm

rogen or a RrRe R, pN i
| zmxdazohnyl nng

In certain embodiments of either of formula IVa or formula IVb, sis from 0 to 2
and R’ is halo, alkyl, alkoxy, haloalkyl, hydroxy, cyano or methanesulfonyl.

In certain embodiments of either of formula IVa or formula IVb, sisO or 1 and R
is halo.

In certain embodiments of either of formula IVa or formula IVb, misQor l,andn
15 1.

In certain embodiments of either of formula IVa or formula [Vb,misOor L, nis ,
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, misOor I, 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 L,nis 1,
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:
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NtN_RI N N,R py~~ n N-NNYN N~,N~Rn ..,.I,,,, M"IY AR ,,,,~,,,, Ni"™™ O NA
R N f2~~N RINO N N-RION, RI; O O R",NR'RI,NR'RI oA R O ORS OO
NR" O O M1I or O wherein R5 is hydrogen, alkyl, optionally substituted
whenyd/escomtionally 5 substituted pyrimidinyl, R", R', Rl and RKIRRzeap13487
independent occurrence is hydrogen or alkyl, and R is hydrogen, alkyl or
-NR'R". In certain embodiments of eithief¥of formula IVa or formula IVb, m
isOorl,nis2, oneof R5andR6 is hydroggn of;alkyl, and the other is t
R Rs R~,N RI~N_%n Ri NN"Rh Q N~n 2" or hergip RB,
Rh, R"ang Ri are hyd ge% or alkyl. Iﬁgcertan e bodinilentsNol f efthef, of
N N. .- N P QN
formula Na §f formulais s 0%e4gnd & "R cei(%ﬁ embodiments
of either of ula IV ormulatvb, p is 2,475 2, m i or-l, n's 3,
one of R5 and R6 is hydrogen or alkyl, and the other is: hydrogen; alkyl,
15 amidinyl; aminocarbonyl; alkylcarbonyl; alkoxycarbonyl;
aminocarbonylakkyl; aminoalkylcarbg&yl; alkoxyc%Lbon lalkyl;
imidazolonyt-tfnidazolylcagponyl; pyrrotylcasbonyl; idin rbonyl,
N-cyanoamidinykallrylsul Icaronyt-aminosulfonyl;
hydroxyalkyﬁé\lkoxallryl; r optﬁ%nall ubstituted Reteroaryl. 20 M certain
embodiments of either of formula’ Na or formula IVb, pis 2, g is 2, mis 0
or 1, nis 3, one of R5 and R6 is hydrogen and the other is: hydrogen;
alkyl; amidinyl; WOR200@/06@{90 CT/EP2005/013407 -42 -
aminocarbonyl; alkylcarbonyl; koxycaﬁbon l; an‘?ingaarbgnyfélkyl;
aminoalkﬁ onyty-alkoxyc ylalkﬁr:‘]ghﬁﬁylsulf Ryl orriPn ‘
hydroxyalk%rbo ~In certain embBodinents:of &ifher of fofmul Na or
L‘%ﬁg&%ﬁé’%ﬁ@%ﬁéﬁ@%ﬁ&&ﬁ S G R0 B S nany

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 either of formula IVa or formula IVb, misQor 1, nis 1,
R’ and R* are hydrogen, one of R® and R’ is hydrogen or alkyl, and the other is:

5 n
¥ ' :
N
R

h
4 R
B
P N o N\Rh 8 fo Ny R
l ) ; ; ' L Qr l ;

wherein R, R®, R and R’ are hydrogen or alkyl. _
In certain embodiments of either of formula IVa or formula IVb, misOor I,and n
is 2.

In certain embodiments of either of formula Ita or IlIb, 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; alkyicarbonyl; alkoxycarbonyl; aminocarbonylatkyl; aminoalkylcarbonyl;
alkoxycarbonylalkyl; imidazolonyh; imidazolylcarbonyl; pyrrolylcarbonyl;
pyrrolidinylcarbonyl; N-cyanoamidinyl; alkylsulfonyl; hydroxyalkylcarbonyl;
aminosulfony); hydroxyalkyl; alkoxalkyl; or optionally substituted heteroaryl.

In certain embodiments of either of formula [Va or formulaIVb,misOor 1, nis 2,
one of R® and R® is hydrogen and the other is: hydrogen; alkyl; amidinyl; aminocarbonyl;
alkylcarbonyl; alkoxycarbonyl; aminocarbonyla]kﬂ; aminoalkylcarbonyl;
alkoxycarbonylalkyl; alkylsulfony}; or hydroxyalkylcarbonyl

In certain embodiments of either of formula TVa or formula IVb, misOor 1, nis 2,
one of R* and R® is hydrogen and the other is alkyl.
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15

20

R RIf-\\ Rl Ra Re (i CN fti NN~Rr NN\R% ONE h IINN'RI NN NyN~Rh N,
R'~R~, NN-R! O, -N, FR O O " O FKN_Rh RI, N,Rh RI Rl 0'q 5bROor4
wherein Rs is hydrogen, alkyl, optionally substituted phenyl or optionally
wabsttstsdpyrimidinyl, Rh , R', R and Rk in each independeait/EP2005/013487
occurrence is hydrogen or alkyl, and Rm is hydrogen, alkyl or -NRhR'. In
certain embodiments of either of formufd Va or formula IVb, pis 2, q is 2,

m is 10 Qorl .3, 0

other IS: SRR 313?&?‘ % QF% u? M&gﬁpn%hgg%g l{?{}{gé%@l nis2,
e afiferend R5s hdIRgeé’rRi flisyh AR SRAS Bt alkyl. In certain
embodiments of formulalVamisOorl, nis #5 0 or 1 and R5 and R6
are hydrogem\In suchgempodiments Ré andﬁe pre hqm

certain erihodimgnts é)f\fqhmldla I¥a rg isO is. 1, q,f

RS and R%hydrogen an&the other s alkx\,}l[ﬁrefgrabl methy uch;
embodiments Rl and R7 are preférably halo. Ih certain embodiments of
formulalVamisOor1,nis 1, sis0or 1, one of R5 and R6 is hydrogen,
and the other is amidinyl. In such embodiments R' and R7 are preferably

20 halo. WO 2 6/06679%;’@) /EPZQQQ 3487 R-’4§ certgm

embodlme ts of formul sOorl, i i

Rs is hydro 2 fhd t}ﬁh\eﬁg anfinptarbonyl.9q.8uc ermgents R'
and R7 are ferably . In certairembodim of for Nam is O
orl nisl sisOorl, oneof R5and 5 R6 is hydrogen, and the other is
alkylcarbonyl. In such embodlments R'and R7 are preferably halo. In
certain embodlmerﬁsi@ﬁor A¥a m BOorlnnisl sisO Qr 1, one of
R5 and |sRhy n, and thie other tk;\allgoxy%aglqenyl da sbich
embodlmen s R'anfl R7 areﬂér%%rably halo. 10 I cBrtain gmbqgi :
of formula IVamisOor 1,nis 1,sis0or 1 oneof R5and

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

substituted pyrimidinyl, R?, R, Bf and R* in each independent occurrence is hydrogen or
alkyl, and R™ is hydrogen, alkyl or “NR"R.,

In certain embodiments of either of formula IVa or formula IVb, misOor 1, nis 2,
one of R® and R® is hydrogen or alkyl, and the other is:

R RJ‘\ /

R RRN R
ke ke ot A

wherein R8, R%, R and R’ are hydrogen or alkyl.

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

In certain embodiments of either of formula IVa or formula IVb, pis 2, is 2, m s
Oor1, 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; imidazelylcarbonyl;
pyrrolylcarbonyl; pyrrolidinylcarbonyl; N-cyanoarnidinyl; alkylsulfonyl;
hydroxyalkylcarbonyl; aminosulfonyl; hydroxyalkyl; alkoxalkyl; or optionally substituted
heteroaryl.

In certain embodiments of either of formula IVa or formula IVb, pis 2, qis 2, mis
0 or 1, nis 3, one of R* and R® is hydrogen and the other is: hydrogen; alkyl; amidinyl;
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15

20

R6 is hydrogen, and the other is aminocarbonyla]kyl. In such
embodiments R' and R7 are preferably halo. In certain embodiments of
formulaNamisOor1,nis 1, sis0or 1, one of R5 and R6 is hydrogen,
vanehdbesethier is alkoxycarbonylalkyl. In such embodiments FCHRERRGRF/E P87
15 preferably halo. In certain embodiments of formula IVamisOor 1, nis
1,sisOor1,oneof R5and R6is hycﬁ%gen and the other is

AL AR T oL kT b rar o AR A rons

S|500r1 ohe of

i
AMexerbpoyiRbsd fategSendiny B é‘&fﬁ'@?‘i@l%ﬂ%alkylcarbonyl. In such
embogdimemisRb8amR A qtkiesdByrhalol Wi beferanyiz0l R, IR?.REs R4y is

B0 B0 R RueRY, iy ninRbapgm horein aro

alkyl’or con aln ana yI moiety, stch alky is pref rably lower alkyl, i.e.
Cl Cé6alkyl, and more preferably Ct-C4alkyf: Repre atlve

i
compounds i Naccordﬁncé with the |rﬁ7entlo are show in bleli )
together WE; metting Pejrapmas ﬁeigtru pan m xpMer\n\rdal
examples scribed w) assogiated wit h com d
points in many instances are shown for corresponding addition salts as
indicated in Table 1. TABLE 1 30 - # Structure Name Mp or pKi pKi M+H
SHTE 5HT2 A WO 2006/066790 PCT/EP2005/013487 -44 N H2 NHZ

2-(5- 30277‘/:95@ 27 Benulfony dan- -yN="ethylarkine N 2 N"
N [2-(5- 34Q 8,h2.8.06,H H-B enzenes I, inda )-ethyl]-0' O
O

(4,5- dlhydrca@ |m|dazo -2- yI) Rhmln CH3

R}‘\/h R h

vl e J:m.f

wherein R? is hydrogen, aliyl, optionally substituted phenyl or optionalty
substituted pyrimidinyl, R®, R, Rl and R*in each independent occurrence is hydrogen or
alkyl, and R™ is hydrogen, alkyl or -NR*R',

In certain embodiments of either of formula IVa or formula IVb, pis 2, qis 2, m s
Oor 1, n is 3, one of R* and R® is hydrogen or alkyl, and the other is:

R‘ R“ R\ /Rh R\ /R
J
e ke o A Ky
wherein RE, R, R and R/ are hydrogen or alkyl.
In certain embodiments of formula IVamisOorl,nis 1,sis 0 or 1,and R’ and B®
are hydrogen. In such embodiments R! and R are preferably halo.

In certain embodiments of formulaIVamisOQorl,nisl,sisOor 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 IVamisQor I,nis 1,sis0or 1, oneof R* and

R® is hydrogen, and the other is amidinyl. In such embodiments R' and R are preferably
halo.
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25

30

3 1-[2-(5- 367 7 7.32 | P Benzenesulfonyl indan-l-yl)-ethyl]-1- V\ 11 0 S'0
methyl-IH- pyrrolium iodide N_CH3 4 H [2-(5- 316 8.05 7.04 |
Benzenesulfonyl o S'O indan-1-yl)-ethyl]- methyl-amine NHZ 5 3-(5- 316
wWdl@ 6873 / Benzenesulfonyl O S,0 indan-1-yl)- propylanvoe/eg 866013487
8.468.09 JIH S 00 WO 2006/066790 PCTIEP2005/013487 -45- H2 7
0C-(7- 302 6.53 - ~S \ Benzenesulfony#i ;2,3,4-tetrahydro-

)
Q)al\pl))j]alen 1%(2;’ n%%t%eélam%g%é\l “I\(T Iéﬁngta\r?esﬁ 6n7yl?\§16é % t1 t\rg 8 and
R® is hydrogen, and the other is aminocarbonyl. In such embodiments R and are
preferably halo. .

In certain embodiments of formula ITVamisOorl,nisl,sis0or 1, oneof R’ and
R is hydrogen, and the other is alkylcarbonyl. In such embodiments R} and R are
preferably halo.

In certain embodiments of formula IVamisOor 1, nis 1,510 or 1, one of R® and
R® is hydrogen, and the other is alkoxycarbonyl. In such embodiments R!and R are
preferably halo.

In certain embodiments of formula IVamis O or L, nis 1, sis 0 or 1, one of R® and
R®is hydrogen, and the other is aminocarbonylalkyl. In such embodiments R! and R” are
preferably halo.

In certain embodiments of formula IVamisQor 1, nis 1,sis 0 or 1, one of R® and
R® is hydrogen, and the other is alkoxycarbonylalkyl. In such embodiments R' and R are
preferably halo.

In certain embodiments of formula IVamisOor 1, nis I, sis 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 IVamisOorl,nis1,5is0 or 1, one of R® and
R is hydrogen, and the other is hydroxyalkylcarbonyl. In such embodiments R'and R
are preferably halo,

Where any of R, R% R, R4, R, RS, R, RS RO, RS RE BE RO RE RD, RO R R end R™
herein are alkyl or contain an alkyl moiety, such alkyl is preferably lower altkyl, i.e. Cy-
Csalkyl, and more preferably C;-Cyalkyl.

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.

TABLE1

Structure Name Mpor {pKi pKi
) M+H |5HT6 |5HT2




naphthalen-1-yl)- ethyll-guanidine NH2 10 O~ C-[7-(4-Fluoro- 7.44 7.35
benzenesulfonyl)- (Ha F (r 1,2,3,4-tetrahydro- salt) naphthalen-1-yll-
methylamine HH 11 0\ S ,o li CH3 (7-Benzenesulfonyl- 320 8.15 8.5 N
Wl dshsardstetrahydro naphthalen-I- yimethyl)-(5,5- dimethyedg®@sn13487
tetrahydro- pyrimidin-2-yl)- amine WO 2006/066790 PCT/EP2005/013487
-46- NH2 12 NH 2-(7- 329 8.49 7.17 ©440O Benzenesulfonyl 8 |

1,2,3,4-tetrahydro- / naphthalen-

316 7.63 6.84 | S | Benzenesulfd

hylaiise 14 N
naphthalen

indan-1-y1)-

ethylamine

-y|)- acetamidine NHZ 13 (r)
nyl / 1,2,3,4-tetrahygro-
\ 2-¥(6-Benzenesul

- pyimetiiieigyh- o (

02 370
) dihydrg-IH

~2-(7-
A\

8.89 8.

h7.27

Be
sl

[2-(5-
Benzenesulfonyl-
indan-1-y1)-ethyl]-
(4,5~dihydro-1H-
imidazol-2-y1)-

amine

370

8.52

8.06

1-{2-(5-
Benzenesuifonyl-
indan-1-yl})-ethyl}-1-
methyl-1H-
pyrrolium iodide

367

7.32

[2-(5-
Benzenesulfonyl-
indan-1-yl)-ethyi]-

methyl-amine

316

8.05

7.04

3-(5-
Benzenesulfonyl-
indan-1-yl)-

propylamine

316

7.18

6.68

355

8.46

8.0




amine 15D C Y f N-(7- 434 9.05 6.96 ~ N CH3 Benzenesulfonyl i/
1,2,3,4-tetrahydro- naphthalen-1- ylmethyl)-N'- methyl-N"-phenyl-
guanidine H NHZ 16 N-(6- 344 9.77 9.26 NH Benzenesulfonyl |
WA Besietralydro- i naphthalen-I- O O ylmethyl)-guanidine \RCx/Er2005/613487
2006/066790 PCT/EP2005/013457 -47- H NHz N Y I N-(7- 344 8.47 6.95
17 O\ b S NH Benzenesulfonyl- / 1,2,3,4%etrahydro- 6 naphthalen-I-

CH,

H
N
O\\ //o WE/ CH,
©/3 N

1,2,3,4-tetrahydro-
naphthalen-1-
yimethyl)-(5,5-
dimethyl-1,4,5,6-
tetrahydro~
pyrimidin-2-y1)-
amine

yimethyl)-guanidine N=-1\; 18 G~/O-~/N-1{2(7—367-6-71-5-49- -1\
Benzenesylfonyl / k; ?&fﬂ-tetrahydro- naphthalen-1-yl}- ethyl]-
7 1H:imidgzole 19 f Il [2-(7- 394 7.2§6745 O\/O H N BéfiZenesif®hyl | -
Benzenesulfonyl-
©/ 1,2,3,4-tetrahydro-
naphthalen-1-y1)-
methylamine
8 SNy i @ 435|756 |63
©/S S
NH
9 o o N ) N-[2-(7- 358 876 1735
N H Benzenesulfonyl-
1,2,3,4-tetrahydro-
naphthalen-1-y1)-
ethyl]-guanidine
NH,
10 0\\3’/0 C-[7-(4-Fluoro- 744 | 7.35
/©/ benzenesulfonyl)- | (HCI
F ‘ 1,2,3,4-tetrabydro- | salt)
naphthalen-1-yl}-
methylamine
N
11 (7-Benzenesulfonyl- | 320 8.15 8.5




\ S\ 1,2,3,4-tetrahydro- 6 / ( / naphthalen-1-yl)- ethyl]-pyrimidin-2-
yl-amine HSC,N V CH3 20 f N'-[2-(7- 385 7.6 7.07 o\ p CN CH3
Benzenesulfonyl \ 1,2,3,4-tetrahydro- ' r naphthalen-1-yl)- ethyl]-N,N-
Fisiidzasgtamidine NH2 21 NH 3-(6- 343 9.85 8.08 Bengpipgsulisiithisr
gl/1,2,3,4-tetrahydro_ o o naphthalen-1-yl)- propionamidine WO
2006/066790 PCT/EP2005/013487 -48tN, CH3 22 1 [2-(6- 344 8.54 6.82

12

CF~ Benzenesulfonyl 11 ~ i 1,2,3.4-tetrahydro- p 0 naphthalen-

ethyl]-dimethyl- amine¥HZ 23 G-

1,2,3,4-tetrahydro p Q-kaphthalen-byl)- methylamine
(3- Ch{m\29€>336 9.31 8.75VBenzen ?&L%ﬂ@ﬂfonyi—

1,2,3,4~tetrahydro-
naphthalen-1-yl)-

acetamidine

(6- 302 9.14 7.69 Benzenes

NBRS 24 G

_y|)_
ulfonyl-
-§@.9

7.17

i3

2-(7-
Benzenesulfonyl-
1,2,3,4-tetrahydro-
naphthalen-1-y1}-
ethylamine

316

7.63

6.84

14

(6-Benzenesulfonyl-
1,2,3,4-tetrahydro-
naphthalen-1-
vimethyl)-(4,5-
dihydro-1H-
imidazol-2-yi)-

amine

370

8.89

8.97

i5

N \]5/ @ N-(7-
H

Benzenesulfonyl-
1,2,3,4-tetrahydro-
naphthalen-1-
ylmethuyl)-9-
methyl-N"-phenyl-
guanidine

434

9.05

6.96

16

VAN
O/O

N-{6-
Benzenesulfonyl-
1,2,3,4-tetrahydro-
naphthalen-1-
yimethyl)-guanidine

344

9.77

926




ClI11,2,3,4-tetrahydro O 0 naphthalen-1-yl]- methylamine H 25 NCH3
(6-Benzenesulfonyl- 316 9.49 8.65 1,2,3,4-tetrahydra- i naphthalen-10 5 p
ylmethyl)-methyl- amine 26 H~j (6-Benzenesulfonyl- 380 7.57 7.42N z 3
wbyguenea9® naphhthale len-I- (r) S\O yimethyl)- pyrimidin-2pyts swios A7
2006/066790 PCT/EP2005/013487 -49- N~YNHZ 27 Cry N-(6- 343 9.23
9.55\3 Benzenesulfonyl 1,2,3,4- tetrétﬁ?dro- S S 0~ 0 naphthalen-I-

ANLILZ

L 40042 A (]

17

ytmethyt)= olbctannuuchLo NHZ2=

1,2,3,4-tetrahydro O=-8 hithalgn-
2-[6-( \Ekﬂ)ro 334 9.38 N31 berjz

A
VT OolU J. 11 .99 D

-yl)- ethylamine N}

nesulfonyl)- '~ g |
Benzenesulfonyl-

1,2,3,4-tetrahydro-
naphthalen-1-
yimethyl)-guanidine

NHZ 29
| 4 414

_ Foina gl o
nzenesaforyl=—

tga‘%;fydr(

)

£
I

6.95

18

1-[2-(7-
Benzenesulfonyl-
1,2,3,4-tetrahydro-
naphthalen-1-yl)-
ethyl}-1H-imidazole

367

6.71

5.49

19

AN /fo

[2-(7-
Benzenesulfonyl-
1,2,34-tetrahydro-
naphthalen-1-yl)-
ethyl}-pyrimidin-2-
yi-amine

354

7.29

6.45

20

N-[2-(7-
Benzenesulfonyl-
1,2,3,4-tetrahydro-
naphthalen-1-y1)-
ethyl]-N.N-
dimethyl-
acetamidine

385

7.6

7.07

21

3-(6-

+ Benzenesulfonyl-

1,2,3,4-tetrahydro-
naphthalen-1-yl)-

propionamidine

343

9.85

8.08




F 0 0 naphthalen-1-yl]- ethylamine NHZ 30 3-(6- 330 Benzenesulfonyl- \

1,2,3,4-tetrahydro O O naphthalen-1-yl)- propylamine H 31 CI N\CHS

[6-(3-Chloro- 350 9.5 8.75 \ benzenesulfonyl)- 0 | 1,2,3,4-tetrahydro 0 o

wiaphibaenal- yimethyl]-methyl- amine WO 2006/066790 PGecr/Ep2005/013487
/EP2005/013487 -50 NHZ 6.75 32 C-[6-(2-Fluoro- 320 9.25\\

benzenesulfonyl)- g I 1,2,3,4-tetrahydté8 F 0 O naphthalen-1-yl]

methylamine N~ 33 N 1-[2-(6- 3

sulfonu
1,2,3,4-tetrahydro- halen-1-yl)- ethyl]-lIHL-Tr};;Jgéa;] lF NHZ 34
22 | 3-[6-(3-Fluoro- 348 9.2517.0 benzéhé6ulfonyl)- // 1,2,B Hdetrahydrb- 0 |06-82
ale ' afiifte Benzenesulfonyl-
S ‘ 1,2,3,4-tetrahydro-
O// \\O naphthalen-1-y1})-
ethyl]-dimethyl-
amine
NH,
23 | C-6- 302 (9.4 | 7.69
Benzenesulfonyl-
s 1,2,34-tetrahydro-
7N -
0 naphthalen-1-y1}-
methylamine
NH,
24 ' C-[6-{3-Chloro- 336 231 8.75
/©\ O benzenssulfonyl)-
Cl g 1,2,3,4-tetrahydro-
PN
o 0 naphthalen-1-yi}-
methylamine
E"\i{
25 TCH, (6-Benzenesulfonyl- | 316  |9.49 | 865
1,2,3,4-tetrahydro-
©\ naphthalen-1-
O/,S\\O yimethyl)-methyl-
amine
26 \h/\j (6-Benzemesulforyl- | 380  |7.57 | 7.42
N F 1,2,3,4-tetrahydro-
@L naphthalen-1-
04,5\\0 yimethyl)-
' pyrimidin-2-yl-
amine




CH NHZ 35 C-(6- 332 8.0 6.75 Benzenesulonyl-7- methoxy-1,2,3,400
tetrahydro- naphthalen-1-yl)- methylamine ~H3 36 N,CH
(6-Benzenesulfonyl- 330 10.0 8.0 3 1,2,3,4-tetrahydro naphthalen-I- (c)S
winmetapsdéimethyi- amine N 37 CH3 -CH3 (6-BenzenesulfoRgIF/BABHB/2B487
7.0 0 7-methoxy-1,2,3,4- ' tetrahydro 0 0 naphthalen-l WO 2006/066790
PCT/EP2005/013487 -51 ylmethyl)-me#hyl- amine iCiH3 38 CH [2-(6- 344

8.5 7.0 _3 Benzenesulfonyl- 1,2.3.4-tetrahydro--0-0-naphthalen1-yh-ethyl
-dimethyl- amine H ,CH3 (R)-(6- 316 10.0 8.0 Benzenesulfonyl /
27 | 1,2,3,4-tetrahydro- O 6 pgphthalg m-067imethyl)-methyI3&mine| 923 | 955
Benzenesulfonyl-
s 1,2,3,4-tetrahydro-
VNS
o naphthalen-1-
vimethyl)-
acetamidine
' NH,
28 ‘ 2-(6- 316 9.11 744
©\ Benzenesulfonyl-
s 1,2,3,4-tetrahydro-
VRN
o raphthalen-1-y1)-
ethylamine
NH, |
29 2-[6-(2-Fluoro- 334 9.38 8.31
benzenesulfonyl)-
S 1,2,3,4-tetrahydro-
/RN .
F naphthalen-1-y1]-
ethylamine
NH,
30 3-(6- 330
O\ Benzenesulfonyl-
,ﬁ\ 1,2,3,4-tetrahydro-
© naphthalen-1-yl)-
propylamine
H
ci N~
31 CH, [6-(3-Chloro- 350 9.5 8.75
_ benzenesulfonyl)-
1,2,3,4~tetrahydro-
S
N naphthalen-1-

yimethyl]-methyl-

amine




H 40 N, CHs (S)-(6- 146- 8.75 7.5 Benzenesuflfonyl- 147 C
1,2,3,4-tetrahydro- (TPA O O naphthalen-1- Salt) ylmethyl)-methyl- amine
N NHZ 41 (6-Benzenesulfonyl- 345 9.0 7.25 O 1,2,3,4-tetrahydro /
wabhibalensd- 0 S p ylmethyl)-urea CHa NHZ 42 2-(6- 346 RZ5/0r76i5/013487

Benzenesulfonyl-7- S methoxy-1,2,3,4 0 0 tetrahydro- naphthalen-1-yl)-

ethylamine WO 2006/066790 PCT/EP2805/013487 -52- F NH2 43

C.[A-(3-Elliaoro--220 9.5 9 25 honzenesidfonviii.-S-0-1.2.2 A.totrahvdra-0
0=k < Otk AN AR NN AL A RV E
0 naphthalen-1-yi]- ri&¥ylamine [CH3 N CH3 44 [2-(6! 360 8.0/6.25 ~(
32 | Benzenesulfgryl-7:4S | / methoxy-3; B3 & BwrretrahydrdthaphtAden-I-yl)-
methH NNH N-[Por8de 85519 45~
S 1,2,3,4-tetrahydro-
N
F O © naphthalen-1-y1}-
methylamine
NN
33 — 1-[2-(6- 367 8.0 6.25
©\ Benzenesulfonyl-
s 1,2,3,4-tetrahydro-
I/
o 0 naphthalen-1-yi)-
ethyl]l-1H-imidazole
c NH,
34 3-{6-(3-Fluoro~ 348 9.25 7.0
benzenesulfonyl)-
s 1,2,3,4-tetrahydro-
© naphthalen-1-ylj-
propylamine
CH, NH,
35 5 C-(6- 332 |80 |65
| @ Benzenesulfonyl-7-
3 methoxy-1,2,3,4-
/AN
O tetrahydro-
naphthalen-1-yi)-
methylamine
o
36 Neen (6-Benzenesulfonyl- | 330 100 |80
3
1,2,3,4-tetrahydro-
@\ naphthalen-1-
//S\\ yimethyl)-dimethyl-
9 amine
H
GH N.
37 7 CH, {6-Benzenesulfonyl- | 346 8.25 7.0
© 7-methoxy-1,2,3,4-
. tetrahydro-
AN i
o ‘o naphthalen-1




H 2 Benzenesulfonyl- 1,2,3,4-tetrahydro- / naphthalen-I-yl) 0 O
acetyl]-guanidine H F CH3 46 [6-(3-Fluoro- 334 9.5 8.25
benzenesulonyl)- / 1,2,3,4-tetrahydro O S 0 naphthalen-1-
winstiapidsmethyl- amine N~~CiH3 47 F Ethyl-[6-(3-fluoro- 348 9/Er80@5013487
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described herein preferably are ¢ er an inert atmosphere
atmospheric pressure at a reactio ' ature range lof from gbout -7

C to about 150 C, more preferably from about 0 C to about 125 C, and
most preferably and conveniently at abgytgem (or ambient) temperature,
25 e.g., about 20 C. Scheme A below illustrates one synthetic procedure

usableABY e ATREE SRR OB REOTITE ARSI SARRRSEG and Ri
atheaspdeficdiy biraine Muotetadstdyamtheticcompound of formula (I) and a

5 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, nenrological
16 disorders, memory disorders, attention deficit disorder, Parkinson’s disease, amyotrophlc
lateral sclerosis, Alzheimer’s disease or Huntington’s disease,
Still another aspect of the present invention provides a method for treating 2
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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routes to indane and tetralin compounds are known and may be used in
preparation of the subject compounds, and the procedure of Scheme A is
only exemplary. Specific 30 examples of the procedure of Scheme A are
weviaethinsthe following Experimental section. WO 2006/068A%P2005/013487
PCr/EP2005/013487 -64 Rt)m O R CN Step 1 Step 2 Ar-S(O)a Ar-S(O)q
Alkylation Reduction PP ba R'/m CN@Rl)m NHz Step 3 Ar-S(O)

Ar- S@%@%&g&%ﬁ& bt MRS D Alond, OLRRlEs: o:dfidRe.
compoun a undergoes an alkylation/cyanylation reaction t give an
sprEavehtt iR Edpound b. Ketone compound may comprise, 5 for
examPlenpouads sittenyleiedomyastivhera besddriyg p Gty afdsulfodydiepicted
total E!RI&E—“A&Q@ (§rthisi é%@d%&ﬁmymfgﬂm@&aﬁmmone where

gis2 p is 3, or like, ketpne in accordance with the invention.

Corre 6&%??‘?&%%?%%5 {&ag‘iﬁﬁ“a‘ﬁﬁf ARASERMIEE €59 §ORpgHRds generally

contiberkisity stapplicesorchoandddiisitchenmval e, or are
pﬁ@%%@&@&ﬁﬁ&tﬁ%hﬂm gam@mmu@ aﬂ&qcﬂﬂwmw&&s set forth in

es of 10 prepari uch, ovided bel .
g(%%eﬁfﬁéﬁ?a &&¢ |(§%1 0 & &8 Cg ﬁgrlmi tij}‘%s%:sl’lon o¥gg[§8nf' New
rﬁaﬁcb@&bm@bea%yﬁééiﬁ@m%bmmeéaaarb@aﬁmwﬁciﬁnﬁi@mﬂyience
Biatisled) thesprrienes 105 aiCIesiedsnees paOARIAE ReaohoRB Wiley & Sons:

ndl,{,logk B(ql eid b&ltge?aﬁtmlennt%t éosslﬁ%]eeﬁulfo ic agc%or like amgrely

In step compoun ore UCtIOﬂat% provxae

llpsEative Hherrrermevads Pt dgauaicahinyeaeR Fan be
rgsuﬁe@gefdlpmcsteﬁohs aﬁﬁﬂlﬁaﬁﬁbﬁs caniiesk @mmsﬁzg&ydmgﬁhegm wwithhamade
RIRY Wgr% adiim < %Mé&ﬁﬁﬁ&%ﬂ%@& SAGURD 1568018 Qithined

in step 3 to réduce the nitrite group of comp unci’c an afford an
fpBiisiiilomethyl compound d. Compound d is a compound of
formulBhkist-adagdandelydtid the imventdhu G Manywdrat oas i tiihemes can

RPGRLE Qféﬂ%%fa@gﬁeﬁ%ﬁﬁg'&%&\ﬁ%%&& %Xreactlons g@ul}lf&e

skllled in the art. In certain embodiments the reductio
ed to, filtration, distillation, crystallization, chromatography, and the like. Such

materials can be characterized using conventional means, including physical constants
and spectral data.

Unless specified to the contrary, the reactions described herem preferably are
conducted under an inert atmosphere at atmospheric pressure at a reaction temperature
range of from about -78 °C to about 150 °C, more preferably from about 0 °C to about
125 °C, and most preferably and conveniently at about room (or ambient) temperature,
e.g., about 20 °C.

Scheme A below illustrates one synthetic procedure usable {0 prepare compounds
of the invention, wherein Ar, m, p, ¢ and R? are as defined herein. Numerous synthetic
routes to indane and tetralin compounds are known and may be used in preparation of
the subject compounds, and the procedure of Scheme A is only exemplary. Specific
examples of the procedure of Scheme A are provided in the following Experimental
section.



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 maybe subject to

vagd dildenahadkylation reaction, using suitable protection/depreterviermés/@5487
afford monoalkylamino or dialkylamino compounds. Amine compound d
may also undergo subsequent reactiofi4o form amidinyl, guanidinyl,
imidazolinyl, imidazolinylamino, and other functionaljties. Specific

8}) @m route—fcr'ti-!%ﬁsub]ect cﬁmﬁ(ﬂl
ggraup and ma;?%ye e same or different o
R is lower alkyl and may be the same or different in each occurrence and
Ar, m, n, p,q, R, R3 and R4 are as defined herein. (RS)m 0 (R5)m HO
Step 1/CO2R Ep 2 ArS(0)q R34 Ar-S(0)q R3 R4 pdisOH a G O2R
M4R)M4RR Step 4 Step 3 r'é(o q Ar-5(0)q
I.LAHPfH PO RSO2Ct StiPR R4 R3 R4R?1‘ 3 /
Step &7 @ 1. NaNG, KL b 2. LAFFS'g
In step 1 of Schéme Biketgne compound a is subject to
reaction to afford a hydroxy ester co%%%% Ketone compound a may

be any one of a variety of arylsulfon nyl or arylsulfinyl indanone
and ténalindref Sompsuhdsta detgnapsmgound a undergoes an alkylation/cyanylation

reaction to give an arylsulfonyl nitrile compound b. Ketone compound may comprise,

for example, an arylsulfonyl indanone where q is 2 and p 1, an arylsulfonyl tetralinone
where q is 2 and p is 2, an arylsulfonyl benzoazepinone where q is 2 and p is 3, or like
ketone in accordance with the invention. Corresponding, arylsulfanyl (g =0) and
arylsulfinyl (q = 1) ketone compounds may be used in this step. Ketone compoundsa
may be prepared by a variety of techniques known in the art, and specific examples of
preparing such compounds are provided below in the Experimental section of this
disclosure. The alkylation reaction of step 1 may be achieved by treatment of ketone
compound 2 with trimethylsilyl cyanide in the presence of zinc jodide under polar aprotic
solvent conditions, followed by treatment with p-toluene sulfonic acid or like acid.

In step 2, aryisulfonyl nitrile compound is subject to reduction to provide nitrile
compound ¢. This reduction removes a residual unsaturation resulting from step 1, and
may be carried out using hydrogen gas with a platinum or palladium catalyst.

A second reduction reaction is carried out in step 3 to reduce the nitrile group of
compound ¢ and afford an arylsulfonyl aminomethyl compound . Compound disa
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.
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to above. Aikylation 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 Xis bromo, nis 1, R3 and R4 are
wydrmagensand R is ethyl). In step 2, hydroxy ester compounelo sr2005/613487
dehydrated by treatment with acid such as para-toluenesulfonic add, to
yield an unsaturated ester compound f8fircertain 15 embodiments the

dehydration of ste y occur spontaneously during.step 1, and t

step %‘5@% r%?ﬁ%‘&ngr%né)ucfro reag}honut for %]Iasgéb Lgfgiﬁl m %:h
shewesvdmneﬁ%mﬁmmgmmémﬁbﬁ%maﬁ%W%MWeﬂ%
withibhyelr geeniz theyse senaemeba s dirbienpiatinotausrepalladiiAy, m, n, p, g,

talyst,,tgsprovide ester. ound g. 20 In step 4, the compound g is
Siﬁb%ec (;%ea&ucf §ng'? %owecf%y alkylsulfonylation, to afford sulfonate

compou(ﬁdnh This gtep may be carried out bmfrgatnwt of compound g
dride to fogm an algolsgb »

treated with.gHiiswlfonyl halige sych ] \
Amination of ar;dsulfonate compod’nd hin step 5 prowdes afine
compound i_. This amination in many embodiments may comprise
treatment of sulfonatec%opmpound h 5 with sodium azide tqupgn an azido
compound ), hich is then reduced ﬁlng lithiym’ aluminum

hydride or | yrtgent, followed by acid WoPkup G ¥t amigepis

As in the gase e A, grgBy variations @it thepro ecﬁjre of Stheme™
B 4ré&(Pes ill sugges BmsENVES% edin the att-f on
such vari , io Salfopate c8mpound h may be eatetrawit cyania 2C!

form a nitrite compound, which in turn is reduced to provide an amine.
Amino compound [ maybe subject to further reaction to afford

imidazolinyl er functionalities as related al yge. Sp
details for p od i auyrds of formula | are descrl
Examples glow. is The coHfdunds of,the

seléciigz -HT receptors, Naglualing t phe

receptor, or béth, arid ag such arezxpigcted to be useful In the freatmEnt
of certain CNS disorders such as PdtRinson's disease, Huntington's
disease, anxiety,'depression manic deprRgoB, psychosis, epilepsy,
Obsesfnvﬁ ‘ﬂsl?ert%%'é%mwd disqrd E?eé%‘ﬂgag‘ POEES to
diseasé r?hancemen of cognltlv memory), sleep disorders, feedlng

dﬁ@@éb@@w&tﬁﬁwmtﬁ%@ BIROSTRY HEHEDaECRRE of 2 variety of
bisianalteviiafdelisithipamsiividatiser ast (ARlHdhaiteniamdeficioted

d' e Aﬁég%a AR AL AU AR BE.RUEh A LASRNCIRNR with zinc

nlcotlne an enzo lazepin S SC Izoprrenia and also

asBodegias foravesibl qm%ﬁ%rcompound 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 ¢ is dehydrated by treatment with acid such as
para-toluenesulfonic acid, to yield an unsaturated ester compound £ In certain
embodiments the dehiydration of step 2 may occur spontaneously during step 1, and thus
step 2 may be omitted.

A reduction reaction takes piace in step 3 in which the residual unsaturation in
compound f is hydrogenated by treatment with hydrogen in the presence of 2 suitable
platintun or pailadium catalyst, to provide ester compound g.

In step 4, the compound g is subject to reduction, followed by alkylsulfonylation, to
afford sulfonate compound b. This step may be carried out by treatment of compound g



head injury such as hydrocephalus. Such compounds are also expected

to be of use in the 25 treatment of certain Gl (gastrointestinal) disorders
such functional bowel disorder and irritable bowel syndrome. The
Romaseeey of the compounds of this invention was deterpisgsh-iigAis4s7
recognized procedures. The in vitro techniques for determining the

affinities of test compounds at the 5-HT& receptor and the 5-HT2A

receptor in radioligand bipding and 30 functippal assays ar ribed
R e RS R o,
o&h@mlﬁgmtmmg&ymﬁxmﬂhﬂ#@mbsemﬁMmﬂi@w} eijoride.

individual \Samess IR @Bﬂzﬁéﬁ%@lﬁﬂﬂté%%ﬁfvi&@m&@ tSmpound i.
gﬁgrmaceutlcally acceptabl salt or solvate thereof toge lf ui’i:"th at least

SATRRARCR ITRRRY HRCRTAITE L Bt RRAS, itl‘lorilml nate compound b

erapeu
5  amdioodtop raisiey sl ag raifle ﬁ@nvmn@daembem whlch is then reduced,

RGRERZAADIAEIEH hGdrnannRialHieise appat felforti sy REesabtkup to yield

invention will be administered in a therapeutically effective amount by any
ot tHB%cepted modes of administration for agents that serve similar

utllltlesﬁsde@fﬁé@wﬁg@%WEaﬂy@%b@W@aﬂ offidtemadhare
E!EQ@.Q&'MH@ﬁ@&t‘%ﬁ%ﬁ{ﬁ%@@%&@m&ﬁliﬁsdﬁpﬁiﬁ@iﬂ%ﬁ@&xmen,

5 fact has th of the d
10 R R AL RS SRR SO B S or s el B i
tﬁermu@mdf@mmé@m ﬁ@m@@m cmamam{iféwém%ﬁﬁqﬁgﬂm
aﬂaﬂa&ir@tmﬁ gisgstadianth 8 aimglareines sraidihy pemaiiesl dhildzolinyl,
b Broaanel A vane s ORe Rl pld i oo HLE el e
ges Wchﬁle aple, Wlt out un ue experlmentatl anéln rellance
upmﬂmm%%wféa@%a%@aﬁ%m% ¢ Breomiesrestion beew-
15 ascertqrne&&hq;aﬁﬂstdﬁaﬂyI@J&Mam@awetmﬁmﬂmm weitheors,
Presenti %ﬁ@&%ﬂ%ﬁ@b 3& e, !:W&Eeéﬂh £OmBREUNAS OE IR be useful
minis s

present | ventlon Wi red as armaceutlcal formulatigns

ini} ﬁ%@f?ﬁ@é%t%ﬂféﬁ’é%%“éﬁéﬁsmﬁ&ﬁ‘@% edRBiRP S e bintiREen s
nasabsto picadtyn dbprenivy, vagindemesansiordidiischpiipgy] Bbsessive compulsive
'”Hx@&?&&?%&ﬁi@o@‘-@&@%@H&@%ﬂe&ﬂ%&%@&%ﬁ%ﬂd&ﬁ&%@&ﬁw

administration or in a form-Suitable f ra |strat|or1b inhalatio

20 TR, VFED SRRl AR P ST TR AT, SR ety Penic
a eoadenikathisailyttosagel ebginkypearciititiodisobden (iNtEY) cxstordimylebicit
th&&gsé@m@tﬁmateﬁ&apﬁmwg%wmmmt lﬁézawtsmwm and
Inyentio, er.Wwith_.one,or m conven |or1a an rrers
or itad Bgﬁefﬁfbaﬁﬂ@af%?nﬁg B PRarRacal ng% l%adfgr g and/or
amnmmtwmmemmmﬁmmmmg ef usein the

25 fom be-SomNIBaR A GRAVERIID aabiigre thien S ey BBvRNakorder and

g%%lt?lf) 1S, vgith oc{rwnhout additional active compounds or principles, and

The pharmacology of the compounds of this invention was determined by art
recognized procedures. The in vitro techniques for determining the affinities of test
compounds at the 5-H'T6 receptor and the 5-HT2A receptor in radicligand binding and

30 functional assays are described below.

The present invention includes pharmaceutical compoéiﬁons comprising at least
one compound of the present invention, or an individual isomer, racemic or non-racemic
mixture of isomers or a pharmaceutically acceptable salt or solvate thereof, together with
at least one pharmaceutically acceptable carrier, and optionally other therapeutic and/or

35 prophylactic ingredients.



dosage forms may contain any suitable effective amount of the active
ingredient 25 commensurate with the intended daily dosage range to be
employed. The pharmaceutical compositions maybe employed as solids,
wockoasaemlets or filled capsules, semisolids, powders, suseaifEfzisiaEges7
formulations, or liquids such as solutions, suspensions, emulsions, elixirs,
or filled capsules for oral use; or in theé ﬁ?rm of suppositories for rectal or

vagingl AdminisHALNR, OB hedRr eQéﬁfﬁfU&%ﬁ%%%% 19084850

arenteral use, 30 Formulatlons con ining about one (1) milligram_ of
ﬂ%ﬁﬁasﬁﬁcaweﬂem%aaﬁr A BAROBItTAT oM HIMERSST fo0)
ﬁhgsrémgep@rs&abletwma;c&nﬂabyylwgab@gmprewmﬁwemﬂm@é@e
&%&b@% | ad a(ilfdtﬁtﬁﬁ%@%%é}% f Th Hln%memus
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thﬁ@ﬁbﬂ&dh@:@@%ﬁ@ﬁé@&ﬂﬁﬂktﬂﬁﬁﬁmﬂﬁa% E@eéeand
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Unvaning:AaRrIs esplbllisa, M%spém@&&%@%&%eggts i QUErS,

preservatlves tablet dISI rating agents, or an _encapsulating material.
In poRter ﬁ%@%@ﬁf&n&é RS TiHeRPEAdeH BondwHiEk RIS

pﬁﬂmmﬂcairfemmmmdeﬁxdmmmmﬁmﬁmfoimﬂkﬁa@m botive and sub-
nea&aeﬁgegaé%iémw 1ReLUTIEE DRUNG INENSG gary

|nd|n C in swt blé propartions and compacted In the S ape and
s BRI PSR S R REHDAPS SRIERF ARG B gaion

@)mMswﬁdﬂfyﬁ&ppmgmmbm}aﬂmm oo mpdiimdhS itadypesferred

@ﬁiﬂﬁéﬁdﬂ&&ﬂﬁﬁﬁ%@éﬁ:@ SLURIRh IR MAgNe sl CRIMNUIQ, ge regimen which
rg]a% teaqearat talc sugar, ﬁf %%ﬁﬁgectln dextrin, Starch, gelatine,
trag A ect‘ﬁ) ﬁﬁ?o%g%gﬁ‘?ﬁ %}methylcellulose a low

melti H‘QWO@M pempeladsiofifes fReseThintenticprogetaioritione or more
20 l&ﬁfmﬁm@i lmmww%%mgﬁhe@mysw%ﬁw BHR of

suI materl as carrler %rowdln ule in whjch the active

S
mpgﬁ% %FI O‘? ou?carrlers IS urroun ak%x%‘x?cg% g?WF&HOI%SI?P
%WWWW@WV%%&W%@@MW@WB&M
‘Pedpiersiopawddy sr apsulesidilihalcache omphiezaRgas Bk arﬁﬁsﬁ@lm

f er_form itable for or

e D e L B e e R BBl
SorapEnate vit fbs H%t‘%‘liﬁuéﬁb’ é%é%{@geepeﬁemgm s?é%ﬁ)hemaceuﬁcﬁ
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exa Dle l UeO ropy ne glyco solutions_or may contai
81?{%&1 o’ (g yge; or in the form of suppositories for rectal

or vagmal admmxstratzoﬂ, or in the form of sterile injectable solutions for parenteral use.

30 Formulations containing about one (1) milligram of active ingredient or, more broadly,
about 0.01 to about one hundred (100) milligrams, per tablet, are accordingly suitable
representative unit dosage forms.

N
o

The compounds of the present invention may be formulated in a wide variety of
oral administration dosage forms. The pharmaceutical compositions and dosage forms
35 may comprise a compound or compounds of the present invention 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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lecithin, sorbitan monooleate, or acacia. Aqueous solutions can be
prepared by dissolving the active component in water and adding suitable
colorants, flavors, stabilizers, and thickening agents. Aqueous
WO9BeHE6T8 can be prepared by dispersing 25 the finely diiH&GERIGwE13487
component in water with viscous material, such as natural or synthetic
gums, resins, methylcellulose, sodium ‘éﬁr‘boxymethylcellulose and other

W,ﬁ” KDown s “d'“ &%%ﬁ%%n%%&ig%me@%mnwﬂu%ﬁ@m
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ﬁ]ﬁ&%‘i‘&‘ﬁ?"ﬁ é%t’f@' ﬂf?ééﬁt%ﬁ‘\’ﬁ 6’g fgrmy%f%%ﬁ%%uﬁes re‘:‘}ﬁfmdegll :
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8%@%1&%&' b@gﬁ%@&ﬁme §H1wa§é iRkisHR frRepasdeusaahsIbes,
tlons or emu SIOI‘I in 0| ua% g/egjl1 eggtﬁrel%g{wﬁesgggygns
|Hr ﬁ%%r?ﬁb é"@rl? xamp e¥ C[R/' naqueous carriers
mméomam@mmmslmlbmm odi e SraBptMERIgDate,
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°"V I S%%%ﬁ'g &tabler??g?rﬁxﬁtgiit CR6:9: » B RIRA N AN B Wutter, and

age preserving, wettln emuIS|fy or
s@ns;b'étndl'ﬁbe tetabizARgTaRend ikRisarsh tPAgents é% ﬂ?eg};
iRgracient mﬂuhﬁ&pﬁﬂwﬂ@rmfawwamm bycaﬁhpga mplmtm whstbﬁﬂrs active
oY YARNAGHR nfrgﬂb SOlUUOR AL A IIARDSIAIE 4S8 Wdidion

stinapieve cle, e.qg., sterile, pyrogen-free watef. The com%ounds of the

oreeitt FHTRlARIS FRRBSIDATD IAERSRE AT RIS LeRlRrRPHsToRRsE e Pills
egigens) t&;aso@uagmw oy essukdoivtotionsiabledforotrh ndaenisizdtipatch.

Ointm mﬁgg@ ol RAMRIERE Incmsales MSRAp-aga0uss
ase Wit

or oily dltlon of suitable t |cken|ng and/o ellln%ﬂ gents

Linslsieling SRS B SRS R ATLROHS SUBHE S %ﬁ@esgsse or solid
generpkejamtontaihidgoninendedre wmorsityiedshouhtbekrsibe ﬁ@dlqmd form

g&%%ﬁ&eermmgﬁ Bﬁ?gx}@@ ﬁgemﬁomquew@pagamquem
nts. Formulations Sui able for o%%_?l ad tratlo tslﬁ%has

ni5a ‘?ﬁ?: RO SPGB WO TG A SV s%en afavore ase
ulsistjns sorvisen anchacleete OF aasia chEIROPEHNESRS R PR ITEPHETtive
'n&fs@&'ﬁﬁ B aninedhgsmanch astaelaindding isighleetieaatsstavoss

@ﬁé‘%é‘afﬁ g et S N G W BRI dipeseing

poun e present Invént on may

fo&mﬂmbrdif@ﬂa@ ATtETS HomBADEST %m&f@tﬂ%&lﬁ%ﬁﬁ?ﬂﬁ%ﬁﬁh@ g %%Fé?ﬁ or
a%ﬁx%@gaﬂ fatinQeidraiaaiities, esdiaaoarbutiendthitstiolette dreimittewell
agfive component is disPesSied BOmPASARPUAY QL SX AR, suspensions, and
emulsions, and may contain, in addition to the active component, colorants, flavors,
stabilizers, buffers, artificial and natural sweeteners, dispersants, thickeners, solubilizing
agents, and the like.
The compounds of the present invention may be formulated for parenteral

administration (e.g., by injection, for example bolus injection or continuous infusion)
and may be presented in unit dose form in ampoules, pre-filled syringes, small volume
infusion or in multi-dose containers with an added preservative. The compaositions may

35  take such forms as suspensions, solutions, or emulsions in ofly or aqueous vehicles, for

example solutions in aqueous polyethylene giycol. Examples of oily or nonaqueous
carriers, diluents, solvents or vehicles inciude propylene glycol, polyethylene glycol,
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20 by stirring. The molten homogeneous mixture is then poured into
convenient sized molds, allowed to cool, and to solidify. The compounds

of the present invention maybe formulated for vaginal administration.
wesxasies,7sampons, creams, gels, pastes, foams or sprays BOMEI{OE/GTB487
addition to the active ingredient such carriers as are known in the art to be
appropriate 25 The compounds of theffesent invention may be

form r na inistration, ,The solutrons r su are
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may be provided in a single or multidose form. In the latter case of a dropper or pipette,

this may be achieved by the patient administering an appropriate, predetermined volume
of the solution or suspension. In the case of a spray, this may be achieved for example by
means of a metering atomizing spray pump.

The compounds of the present invention may be formulated for aerosol
administration, particularly to the respiratory tract and including intranasal
administration. The compound will generally have a small particle size for example of the
ordex of five (5) microns 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 chlorofiuorocarbon (CFC), for example,



delivery systems are inserted subcutaneously into the subdermal layer by
surgery or injection. The subdermal implants encapsulate the compound

in a lipid soluble 20 membrane, e.g., silicone rubber, or a biodegradable
wolyinasea@9g., polylactsc acid. The pharmaceutical preparatfarigeapeos/ 13487
preferably in unit dosage forms. In such form, the preparation is
subdivided into unit doses containing appropriate quantities of the active
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delivery systems are inserted subcutaneously into the subdermal layer by surgery or

injection. The subdermal implants encapsulate the compound in a lipid soluble
20 membrane, e.g., silicone rubber, or a biodegradable polymes, e.g., polylactic acid.

The pharmaceutical preparations are preferably in unit dosage forms. In such
form, the preparation is subdivided into unit doses containing appropriate quantities of
the active component. The unit dosage form can be a packaged preparation, the package
containing discrete quantities of preparation, such as packeted tablets, capsules, and

25 powdexs in vials or ampoules. Also, the unit dosage form canbe a capsule, tablet, cachet,
or lozenge itself, or it can be the appropriate number of any of these in packaged form.

Other suitable pharmaceutical carriers and their formulations are described in
Remington: The Science and Practice of Pharmacy 1995, edited by E. W. Martin, Mack
Publishing Company, 19th edition, Easton, Pennsylvania. Representative pharmaceutical

30 formulations containing a compound of the present invention are described in the
Examples below.

EXAMPLES
The following preparations and examples are given to enable those skilled in the art
to more clearly understand and to practice the present invention. They should notbe
35  considered as limiting the scope of the invention, but merely as being illustrative and
representative thereof. The following abbreviations may be used in the Examples.
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| DA lithium diisopropylamine TLC thin layer chromatography 20
Preparation 1 6-Benzenesulfonyl-3,4-dihydro-2H-naphthalen-lI-one The
synthetic procedure described in this Preparation was carried out
WLEMRAYT the process shown in Scheme C. CHO Step 1PSHERF208YR 467
H$NH2 / CO H CH8SO3H, F -\CO#e, KCN CO2Me F 2 P20s F O\ Step
4 Step 5- OXONEW \ g1/ \/SH O 25 SCHEME C Step 1
4-(3-FIuoro-phenyI-4-oxo-butymgﬂgvmmme§ter WO 2006/066790

PCT/E;%?OS/OlMS? -72 CH(§_i %% '%%%’E“baﬁﬁ%g még FF A
ion - yde mol

soluti

3-fluorobenzaldeh
dimetMMdrmamide (DMF) wa

C) solution of methyl

acrylatev(6.28 ml., 25.03 g, mmwmbpﬁdidered KCN under
Argongt@ﬁ reactlon mixture 5 W&g{ﬁg at 40 C for 2 hours and then
INto

poure

500 ml, of water. T?us agueous phase was extracted twice

with 5869L of Et20 and once$H##250 mL of EtOAc. The combined
organiglayers were washed with’w\latmnahd saturated brine, and then

dried Qquer MgSO4. The solve
to give’50.89 g (242.2 mmol,
acid Pester as an oil. MSPSRRS

%%b%i, under reduced pressure
930/ uoro- henyl) -4-oxo-butyric
%xzﬁeﬁmyi

4-(3-Flygeo-phenvil-butyric amd:@hSIarﬁomMslﬂélﬂmemhF F

mCPBA
MeCN
NMP
TEA
TFA
THF
LDA
TLC

m-~chloroperbenzoic acid
acetonitrile

N-methy] pyrrolidinone
triethylamine
trifiuoroacetic acid
tetrahydrofuran

lithium diisopropylamine
thin layer chromatography

Preparation 1

6-Benzenesulfonvi-3.4-dihvdro-2H-naphthalen-1-one

The synthetic procedure described in this Preparation was carried out according to

the process shown in Scheme C.

CHO

Step 1

Z ™ coMe, KON

ﬁiﬁ

Step 1

@—sa

Step 2 Step 3
HNNH, COH CH 80,1,
PO
E‘.‘
@Jﬁ - QA ,Cé
If\\
SCHEMEC

4-(3-Fluoro-phenvl)-4-oxo-butyric acdd methyl ester
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A solution of 4-(3-fluoro-phenyl)-4-oxo-butyric acid methyl ester (28.27 g,
134.49 15 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
waalrddesrafiux under argon and refluxed for 2 hours. The eagiefesn13487
mixture was cooled and diluted with 1.5 litres of water, 500 mL of Et20
was added, and the mixtures was acidifizel by addition of 6 M HQ with
stirring, after which an additional 500 mL of Et20 was added. The organic
layer was removed 20 agg{he agueous layer was extra Yed twice with

250 mL of 500 20/EtOAcS$8911). The co “@ organic layers
were washed with water, saturated brine, and the gd ouver MgSO4.
The solvent was evaporatedséhtienipdycet pressurg to yield & nish
oil, which was elut&d through silica gel using hexanes/EtOAc (9:1).

Remayval,of. solv, nder el 21

mmol 72 %3%%%%%%&5{%?&‘%%%%?%3‘%%;?%%@f&‘é%‘ﬁaﬂa@ﬁfﬁ 19,
el NGRS TR AL AP AR AL G ot e
20064QR6, 230 P, DB 200610 234 powdksed K Som8er Asgon. /@ piction mixture
G303 LR ADMIQ MR, MethanseubieniaReidviie. Miklsicous
P2 Wasasttlrre§at 85 C for 15 minutes, at,which poi ost P20Q5
NSV A T L AR R OO A et o
deapbiing, apehibyeixture washslivill w85 aGifoergsiduisemnd berdoad over
S R iyt ot it et
AR P BRI B TR e e e P oSS e
dolsgi} was removed under reduced pressure to give an oil that was
elutedgthrough silica gel using hexanes/EtOAc (9:1). Removal of solvent

Ida6.c96 g, 36.91 nunol, 53.97%) of 1o
it N-1-one as a yellow oil. MS: 165

=6 mmiq

: 03 (9.28

mmol) in 50 mL of N-methyl pyrrolidinone (NMP) wds heated to 80 C

under gr&%&%g% &i—r(rf-%liaérggp}geg&j-4-ox0-bu‘éyric acid methyl ester (28.27 g, 134.49
mmol), bydrazine monohydrate (26.1 mL, 26.93 g, 537.96 mmol) and KOH (22.64 &
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 ¢ M HCl with stirring,
after which an additional 500 mL of EO was added. The organic layer was removed
and the aqueous layer was extracted twice with 250 mL of 500 mL of Et;O/BtOAc (3:1).
The combined organic layers were washed with water, saturated brine, and then dried
over MgSO,. 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-dihvdro-2H-naphthalen-1-one

f
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2 hours. The reaction mixture was poured int 500 ml, of water and diluted
with 300 ml of EtOAc. The layers were separated and the aqueous layer
was extracted twice with 250 mL of EtOAc. The combinded organic layers
werosasited with water, saturated brine, 20 and then dried pyenbgB@ g7
The solvent was removed under reduced pressure to yield an oil which
was eluted through silica gel using hexaifes/EtOAc (9:1). Removal of
solvent under reduced pressure provided 8.05 g (31.65 mmol, 431%) of
6-phenylsulfanyl-3,4- dihydro-2H- naphthaéegbl:ione as apaley [ oil.

MS: 255 (M+H)+ p5
6-Benzenesulfon -dihytrg2lH-napithiaiesl-one 0.0 p5/1S "\
\'S/OXONETns p \ 0 0 WO 2606/066 Fa@:PCT/EP5005 134
solution of 6- phenylsulfanyl -3,4-dihydro-2H-naphthalen-I-one (8. 05 9,

31. 65Amhmi9mvm<ﬁmmﬁm(5@qﬁm7éfm§bh§x%§smemm Cfor 15

tﬁﬂﬂﬁ%@?f&rﬁg@@ %EM%B%%@tmmm%f@ﬁaﬂﬁxéﬁsmtﬁﬁo
issolved in of water was adde stiprin
T A O R P80 e LR o B AL for 2
évaweraﬂwrmen ma@wmmu:ed !lrﬁe 7R i H@ﬁﬁé@@@ geisidied Waes with
dib@tesi ¥itcRQ0 mgammmmfeWMMMms,
e O A PR e 1 i, M AL S IO e
dred over fhe soﬁlent was re d unéer redu

m@see@eww&qéwvemwﬁwwem ﬂhif@&gh sififa £ @Fw&rh%@aﬁé%c
fodoWerLbieilsrafem: Remaedhoidpieant eyiddedeogdnpaanuisl, 53.57%) of

affarded. %Q%%%O%%H{Hﬁ'm@ Ay 2.5pfeledigh e

recrystallize exanes. MS: 287 M+H§+ Similarly prepared
using %ove procedure W|th 3-chlorobenzenethiol in step 4, was
h fendstifafiid vapld2tbndpithalen-l-one. MS: 287

dro 2H- n&phtralen -l-one The sy thet
. ut w the
_ \COzH o a A

A solution of 6-flucre-3,4-dihydro-2H-naphthalen-1-one (5.51 g, 33.56 mmol),
benzenethiol (4.07 g, 3.79 mL, 36.92 mmol) and K,CO; (9.28 g, 67.12 mmol) in 50 mL of
N-methyl pyrrolidinone (NMP) was heated to 80 ° C under argon and stirred at 80 °C for
2 hours. The reaction mixture was poured int 500 mL of water and diluted with 300 mL
of EtOAc. The layers were separated and the aqueous layer was extracted twice with 250

mL of BtOAc. 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-phenylsulfanyi-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

O
OXONEW 5
I/aN)
o ¢




\Znlft HCIO O O' O 0 Step 4 S Step 5 e | s 1. oxyalyl chloride/DMF
OXONETm\ 2. AICt~ S D 20 step 1: 4-(4-Fluoro-phenyD-4-oxo-butyric
add WO 2006/066790 PCT/EP2005/013487 -75- O Step 1 F C02H + O
WGH8s/%679® O Fluorobenzene (50 ml, 530 mmol) and alunFOEP2005/613487
trichloride (156 g, 1.17 mol) were added to 500 mL of methylene chloride,
and the reaction mixture was stirred. St&cinic anhydride (50 g, 500 mmol)

was agldad to the é%ﬂ&%gm ten%pg @éﬁ!@@&% ﬁ&ﬁ%eﬁﬁﬁégg Kiosg Qﬂ .65

mixture was stlrred eratur for 2 e reaction w.

GreRbHadMsPER RN doR &F‘?@%"iﬁ mﬁaﬁﬁ@f&mmﬁ&fu QW‘“
agdﬁ& EmakHomtn @i osaiie emwewéﬂmmﬂémﬁmmmwwﬂer

%?19% aidne {Bﬂf‘él%rﬁﬁ lofides ANdrhe- LORAINGEAQIGARNIE JAYEES WS Bhours,

dried (MgSO4) apo ated under redquced pressure to give 62 g

5 (ﬁ%tms‘fale%@ At (R ESTRIRIGT) 2058 Hﬁﬁﬁﬁ%%ﬁ?ﬁge Ve fiated
el 5MSnll QﬁvéMarH)ﬂ Stoptad teinb{ it 30 slitBrOlve A -tuxtjrimed
i (.4 Eﬁ?ﬁvg}%ﬂéﬁﬁﬁ% %a%??ﬂuﬁ&&' 5{3610 and lcﬂ'xjeepover @ The solvent was
uo enyl)-4-oxo-bu mm eno
T R o RSP e B L PARBAT ey CRBUe g 6ol with
vhereraddBeivei 2 chlooffdime Rginsutioxd d@i‘(@MS@?r mm@m mffgréed
10 V2% EEQ%T tarkdl £ 002 B@Mﬁ:ﬂm&amt aiaddx@tﬂwﬁs!h ltmé_ @Qdﬂ_{ﬁnlgg
wal er ous.Mmixture was extracte ree times wi
ng%é?:ﬁ%%é d%gﬁ@%m@ned organic layers were dried (MgSO4), and
evapoﬁarembnmpe%@@a %@%ﬂ ﬁﬁﬁbsmgeéw} Bfstep 4,
%@K%ﬂs(éhla&ﬂi&ﬁ&%uﬂ&mﬁphﬁ%#&wmaﬁﬂﬂ&RMﬁ&m MB(M+H)*.
287 (M+H)+. Preparation 2
€paragon
15 7-Benzenesulfonvi-3.4-dihvdro-2H-naphthalen-1-one
The synthetic procedure described in this Preparation was carried out according to

the process shown in Scheme D.

: C: Step 1 \"(f Step 2

SH
5 CO,H Step a
g W . el @ @J
]
\\ fl
Step 4 Step 5
1. oxyalyl chioride/DhF oxomam

2. ACK

SCHEME D

20 Step 1:
4-{4-Fluoro-phenvl }-4-oxo-butvric acid
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Step 3: 4-(4-Phenyls ulfanyl-phenyl)-butyric acid a\V S CO2H Step 3 S
CO2H Zn/Hg, HCI" O Powdered Zinc (66 g) was washed with 2% HCI,
added to a solution of HgCI2 (6 g) 25 in 50 ml, of 6M HCI. This mixture
wagsmkhaakenovigorously for 5 minutes, and excess liquid waspdacenied/013487
The mixture was then added to a mechanically stirred suspension of
4-0x0-4-(4-phenylsul&nyl-phenyl)- butyr?(':sadd (6.5 g, 22.7 mmol) in 450
mL of 6M HCI, and the reactiQn mixture was stirred at room temperature
for 5 days. The mixture WO 2@¢06/06673ePCTIEP2DQ5/64, RES

ition pf 250

&S WitfT 100 mL of

then decanted tove eXcess HQ, ET]H'%TTé‘ﬁ?:hed b

mL water. The-aquebus mixiue was extficked three ti i

EtOAc, and the combined orggnic layers were dried under re@

pressure to yield 5.0 g (18.4 mmol 810/

oSSR TP o BEIGHA S SRR AP 5136 B o)

Step idedhény sl ikl clitnidroanttheptattite mistorsengs Sirred.

?‘Qf%ly?& H Q—( /3t ﬁ%ﬁlﬂﬁ/& Ylkled t@\tﬁtfséuznm g reaction anuctuze all at
ISulfan u a mm s diss

|ﬂq§6’ WI% St &t “\%’ﬁi’ﬁ%&gxéfll& or| Fflgw: %‘(\;X ?ﬁlmo %‘ reaction

oves duepcbdii Faui@werieiémmf 180l e mkﬂmwﬁfeﬂnmggmﬁﬁd

biwui, snvHlenTavagosatacdiniiiasseunsiesd eaitead(BIBRSHIE of Methylene

It dissolved jn 40 mL of 1, t
ae@mlr‘? ﬁg rlgﬁonﬁles B° ve 12 MG m\?\j;é)s aﬁd%%gag? r:) %r?]%aeqr%gmgﬂ under
r@@ﬂmém@mgesﬁ?rfe Tférﬂlﬂﬁ?}u 96%) Qhibriéripry RRRRTd PR utyTic

Hﬁdﬁm&ymmmue(mmemracted twice with 100 ml, of EtOAc,
and thbet oinblned organic 15 layers were dried (MgSO4) and evaporated
to yiel £ 4 g 10 mmol55 5% _of - .

ddas a gummy residue. MS:

tep 5 7@gzenes§ml -3 . COH
aphtfalen-I- one% @ \‘\r/

4-(4-Fluoro-phenyl)-4-oxo-butyric acid (10.0 g, Simmol), thiophenol (5.2 g, 51
mmol) and powdered potassium carbonate (13.8 g, 100 mmol) were added to 25 mL of
dimethyl sulfoxide (DMSQO). The reaction mixture was heated to 110 °C for 2 hours,
then cooled and diluted by addition of 250 mL water. The aqueous mixture was extracted
three times with 100 mL of EtOAc, and the combined organic layers were dried (Mg50,),
and evaporated under reduced pressure to yield 11 g (38.5 mmol, 75.5%) of 4-0x0-4-(4-
phenylsulfanyl-phenyl)-butyric acid as a crude solid. MS: 287 (M+H)".

Step 3:
4-{ 4-Phenvisulfanvi-phenvl)-butyric acid

8 _ COH _ Sweps COH
©/ anHs- HCI ©/ \©\/r
C
Powdered Zinc {66 g) was washed with 2% HCI, added to a solution of HgCl; (6 g)
in 50 ml. of 6M HCl, 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-ox0-4-(4-phenylsulfanyl-pheryl)-butyric acid (6.5 g, 22.7 mmol) in 450 mL of 6M
HC, and the reaction mixture was stirred at room temperature for 5 days. The mixture

4-dihyddro-
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OXONETm\ crc 20 7-Phenylsulfanyl-3,4-dihydro-2H-naphthalen-l-one ()
was dissolved in 50 mL of McOH and stirred at room temperature.
OXONET' (13.5 g, 22 mmol) was dissolved in 10 mL of water and added
o tsessiirrisg) reaction. The reaction mixture was stirred for FUTHRLIEKEB487
then evaporated under reduced pressure. The resulting aqueous residue
was 25 diluted with 200 mL of water an&extracted three times with 100

e (e 5 S s S ap e ied OYEMAR Rt i er

A TeTove under reduced pre sure to which was

@‘hﬁequmwmamaﬁeﬂz thevetimasaviin g0 TephEiRRAG: ashibscombined
BRGaITRYLESRIesel inaffordrdell Prgstard miyidk 59%) 1 #mmol, 81%) of 4-(4-

%ﬁ%ﬁsxﬁ%ﬁ@%ﬁ@g Iy panbieleikons a5 20RlS: 267

pared using the above procedure with
4- flum&azenethrol in step 2, Was

lybuniie vajrptidiemdptbalen-1-one. MS: 287
(M+H)+ WO 20061066790 PCT/EP2005/023487 77 Preparatron 3 0

5-Phg nylsglfo l- mdan -1cogie The synthetie procedure describgd in lhrs '
Préparagion larriefl out according to fF Es |n S
E.EM QO Step 1 té’ﬁ‘%h(5 ?”J%[ %

SHte ul:5- Phenftifant-indan-1 “5n&" 8@Step 1Fas SH io
5- Fluq_qaLma?gg%frﬂrgh@de@wm acfAsmigalsan el W dRd0at 8) 50

R s e

W@IWWWP@WW wepstirtad-fnr, Idyawroand then evaporated to
SiRhenyisubpriidaidane Theé (ehdihjapsaiué was dissolved in 40 mL of 1,2-

dichioroethane, and aluminum trichloride (0.85 g 25 mmol) was added all at once. The .
reaction mixture was stirred for 1 hour, and quenched by addition of 2% HCL This
aqueous mixture was extracted twice with 100 mL of EtOAc, and the combined organic
layers were dried (MgSO,) and evaporated to yield 2.54 g (10 mmol, 55.5%) of 7-
phenylsulfanyi-3,4-dibydro-2H-naphthalen-1-one as a gummy residue. MS: 255
(M+H)".

Step 5t
7-Benzenesulfonvl-3.4-dihvdro-2H-naphthaien-1-one

\\ f/
OXONETM

7~Phenylsu1fany1-3,4—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 BtOAc. The
combined extracts were dried over MgSOy, 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+F)",
Similarly prepared using the above procedure with 4-fluorobenzenethiol in step 2,
was 7-(4-finoro-benzenesulfonyl)-3,4-dihydro-2H-naphthalen-1-one. MS: 287 (M+H)".



~S OXONET:" 15 O O 5-Phenylsulfanyl-indan-I-one was treated with
CX.ONW using the procedure of step 5 of Preparation 1 to afford
5-phenylsulfonyl-indan-l-one. MS: 273 (M+H)+. Example 1

b @eseszenesulfonyl-1,2,3,4-tetrahydro-naphthalen-I-yl)-methylanuiisa 1 247
The synthetic procedure described in this Example was carried out
according to the process shown in Sch&ime F. WO 2006/066790
PCT/EP2005/013487 -78 CN Step A O1ED ¢ Il 1. mns-CN, znl, \ I i K,
aarc 2. PTSA oso 2 oho CN NH2 \ SIEf _ \ \S/BH3THF\OO
tiS(r)/ //\\0 SCHEME F Stér+26UBEHIEH 2ciiividas

di hydm&h?ﬁfﬁﬁt@d@’z\&édﬁﬁd’ H&&tﬁ%ﬂ@l% ﬁ@i&ﬁdnl wasbeC bltziRdRiihg to

Zeds
é%%r?zgnesﬁgnyl 3, 4 |hydro -2H- naphthalen -l-one from Preparation 1

5 above (4.0 g, 14 mmol), trlmethylsny 0 0 g, 100 mmol) and Zlnc
lodide (0.85 g) were combined and stirred gnder nitrogen for 15 hours.
Thergaction mix&met was th lu;igi%morggggoo mI t2

ed (W

wakhed with coTda@ter, an AgSC
dvaporated undced pressure to an oll. The 0|I was dlssolwéd)m
250 mL of toluene;an&0.5 g of paratoluene sulfonic acid was added. The §

fgggtion
5-Phenvisulfanyl-indan-1-one
o

O o QO

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—phenyisuifan;d~mdan~ -one. MS: 241 (M+H)".

Step 2:
5.-Phenvisulfonvl-indan-1-one

O

QLD = QD

LAY

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-Benzenesulfonyi-1,2.3.4-tetrahvdro-naphthalen-1-yl)-methylamine

20 The synthetic procedure described in this Example was carried out according to the

process shown in Scheme F.



mixture was refluxed for three hours, cooled, and the the solvent was
removed under reduced pressure. The crude product was eluted through
silica under medium pressure with 5% EtOAc in hexanes to yield 1.8 g

“LoRsd A4 %) of (racemic) 6 15 PCT/EP2005/013487
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20

benzenesulfonyl-3,4-dihydro-naphthalene-I-carbonitrile as an oil. MS: 296
(M+H) ' Stem 2 6-Benzenesulfonyl-12-38 -
4-tetrahvdro-naphthalene-I-carbonitrlle CN CN \ \'I (/\ StegNZ H2, Pd/C
S iIS\O O O 6 aGy20
6:-BerRzenesutgury=3,4-dihydréteaphthalen rborytrife

70 , and H0rw.orceHg ac § aParr veﬁseld,c
and™1.0,8, of T0% Palladium ¥er2006/066790 P \6EP2005/013487 -79

on carbbrP(Pluka Chemica Co.) was added. The Feaction mixture was

shaken for 15 hours under 55 psi hydrogen. The Parr vessel was purged
with nitrogen and thegweaction mixture was filtered. The filtrate wa added

qL“QO%) of 63he ¢ [2,3,4-
tetrahydrodn hthalene |- carbonltrlle as an oil. MS: 2&85M+H)+ Sten 3
C-(6-Benzenesulfonyl-1.2,3A- tetrahvdro nalp‘mthalen -l-yi)-methylamine CN
NH2 cic~ Step 3 cccc50000 to

6-Beng e§ulfonyl 1,2,3,4- tetrahydro naphthalene -I-carbonitrile was

dlssol\gg HR)a0ddhe mixture was
stirred orane- complex (40 mL) was

added to the cold, stirring sd

) t|on and the reaction mlxture was stlrre
under nitroges for 15 KB
was caref enc

1. room tempgegture. The f..
tlon 0
methanol. Tire S0ty emoveg whdgr re uf:ed pr su; 8, and

agueous reS|dueo(/Oas treated dropwise Wlth 1M NaOH until 5a§Pc The

residue gas extr endt LE%&"H}OJ%? Lt BIQAC gqiggxe Pf@g%%@@é’ﬁﬁwe

were d?l n eva orat CI’U € product was ac

w(mocﬁldtewmllh Eortheslytemyide (1P tif nrihans fing ledidg (§25 g) were
C&Bﬁ%ﬁﬁwﬁ&r&m@mmtmmmmm
a ﬁu?éé%"cﬁé%&on gfaibﬂl\én% o%% &ka&;ed with cold water, and the organic layer was

dried (MgS0;) and evaporated under reduced pressure to an oil. The oil was dissolved in
250 ml of toluene, and 0.5 g of paratoluene sulfonic acid was added. The reaction

mixture was refluxed for three hours, cooled, and the the solvent was removed under
reduced pressure. The crude product was eluted through silica under medium pressure
with 5% BtOAc 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-Benzenesulfonvi-1,2,3 4-tetrahvdro-naphthalene-1-carbonitrile
CH
0,00 - Q00
T pdc s

/ \\ LAY
o o ke

6-Benzenesulfonyl-3,4-dihydro-naphthalene-1-carbonitrile (5.1 g, 17.2 mmol), 70
mL FtOH, and 50 mL acetic acid were placed in a Parr vessel, and 1.0 g of 10% Palladium



10

i5

20

25

30

Similarly prepared, using the appropriate naphthalenone compound in

step 1, were:
2-(7-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-I-yl)-ethylamine, MS:
BO26h4mbdye0 25 PCT/EP2005/013487
C-[6-(3-Chloro-benzenesulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-yl]-
methylamine, MS: 337 (M+H)+; and -

Gl Gl vargehenzane wfonyD k3, @;&@g&@mﬁ ekl for 15

o R 8 DDA o R PO-SH et a v e rescion
200trosBTodleed/ Eho 6616 18487 dedooTi® syhuvtc prdckelagaeous mixture
descsibaciid tisemenpieiuas eoied quk_eeUHRIdRIRR IFACSRSe dried
0 3Aee G i M TG 4 1800180 - S SR 1 D23
Ceterlpzdeonnsriibalsrericsubonils 2 anpib by (Nediihalen-1-yI]-

g’37@§8-942n%32§}g$@8§§b@ ,319:—?&%% VOrO-1x
mixture was stirred 1or ours

nitrogen. The solvent wgg evaporated under reduced pressure and th&lH,
residue was dissolved i 50 mL of Et20 and filtered. The filtrate was fo

evaporéfey und y pressureStendeld the B
C-[6-(3=chlbro- A —
benzenesuIf@%él)-l,Z,SA-tetrahydrg}-'hgﬁﬁthalen-l-yl]-meuﬁylamlne, which
was directly “diSsolved in dry dimethyl formamide (20 mLc? ahd cooled in

an icedoBthzeedition tiyRidd -(@riHydr GO Riiein Qi bARRFTS wheENHION in
490 B SRer KRR, e SARNS-ROIANARALISHIR (BRing in an i
rga%%fi mﬁlgﬂiﬁ e reaction mgldure was stirred or%&% ou“’r§°§%‘“ jeéniee
b gﬂf&&?a £ CARBIHAICTY- D anedde® iR rrlh wonrosiHenvend the
deiidn Srirting weastbuedinodet fotrapatifer 1hiemhouscanttthereandiorhe
rdsbEs: Wiy AdditianBf 20 kdhoe: 008rg IR0 U A ligEﬂgnd 60 mL of
aguequs mixture was extracted %lce ith 100 .ml, of Et20, and the )
combined organic rayers were dr &?ﬁ% CA RSP dRe FAHEuS residue
régt et deepweseaviffe ldvENasHEThis ik STHis soided was2Gintiaf MEE with
arud 20). BHEEDAc and the organic layers were dried (MgSO,) and evaporated. The crude
product was acidified with dilute HCl in EtOH and recrystallized from EtOAc to yield 3.1
g of C-(6-benzenesulfonyl-1,2,3,4-tetrabydro-naphthalen-1-yl}-methylamine as a
hydrochloride salt. MS: 302 (M+H)",
Similarly prepared, using the appropriate naphthalenone compound in step 1,
weres

2-(7-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-y1)-ethylamine,
MS: 302 (M+H)™;

C—[6w(3-C§1Eoro—benzenesulfonyi)-1,2,3,4~tetmhyciro—naphthaien-1~Yi]-
methylamine, MS: 337 (M+H)"; and

C-[7-(¢-Fluoro-benzenesulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-y1]-
methylamine, MS: 320 (M+H)".

Examople 2

{6-( 3-Chloro-benzenesulfonyl 1=1,2.3.4-tetrabhvdro-naphthalen-1 -yimethyl]-
methyl-amine
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20 HClin Et20 was added. The solvents were evaporated, and the
resulting solid was reqcyrstallized from EtOH - Et20 to yield 0.3 g of
[6-(3-chloro-benzenesulfonyl)-1,2,3,4- tetrahydro-naphthalen-1-ylmethyl]

woetoybamine as a hydrochloride salt. MS: 351 (M+H)t. Exaiiesbadi4s7

N-(6-Benzenesulfonyl-1.23 4-tetrah
dro-naphthalen-1-ylmethyl)-acetamidir@0The synthetic procedure
described in this Example was carried out according to the process

showRIRSEERERTPTRCRiinD Aesrane ipdies ample 3es GEpeoyyegeording to the
PO REFAOIR SchiniAB05/013497 SCHEME -81 H
C-(6-benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yl)-methylamigpe

(0.4 g, EL .32 mmol) ang-#ifyyl imidate (acetimidic adgd ethyl ester,

0. 17g £.32 mmol) wer¢ dissolved in 10 ml, of absolute ethanol, ang
< ed for8 hoursstiter aggomyat rog -

was rémB98dUnder redyced pres
crude Bfl, wiich Was recrystalliz&d ?Z?'mcﬁ O/EtOH as aﬁ\oxa ate Salt
MS: 343 WM4H)}. Example 4 0

N-(6-B.enzenesulfonyl-1,2,3,4- tetralvg@gmm;halen 1-ylmethyl)- guanldin

e (TN
IBE’FM@}-(DF G0 o 6-23opE\aRg di-tert-butyl dicarbonate (DIBOC $.8 g, 3.7 mmol)
@é@&@m@m&&?mt@HMmﬁﬂmalmww&m tBours at

35,1 -|-carb |
R D PRI 8
inresyrn aBe B resirivg 1A ﬁﬁ‘lk’&ﬁ% al r%é?édlf]oﬁi%‘é fheiBligate was
i@upazafad. thercedleddpesities i biidiBOCopratant Ofddtechibhe-

me égtmcvzf[a a5 Clian %gmﬂa&?@g%&&] ARG, W e directly

ers wefe dried over M The solvent was
(dimethy 1 formamide (20 mlL) an ed in an 1ceg . Sodium hydride

(0.17 g, 60% Wexght in oil, approx. 4.3 mmol) was washed with hexanes, and the washed
solid was added to the reaction mixture. The reaction mixture was stirred for three hours
at ice bath temperature, after which 0.25 mL (4.0 mmol) of iodomethane was added.
Stirring was continned for another three hours, and the reaction mixture was by addition
of 250 mL of cold 0.5% aqueous HCL The aqueous mixture was extracted twice with 100
mL of Et,O, and the combined organic layers were dried (MgSO,) and evaporated under
reduced pressure to yield an oil. This ofl was dissolved in 20 mL of THF and 20 mlL of
HCl in Bt;O was added, The solvents were evaporated, and the resulting solid was
reqeyrstaliized from BtOH - Bt;O to yield 0.3 g of [6-(3-chloro-benzenesulfonyl)-1,2,3,4-
tetrahydro-naphthalen-1-yimethyl]-methyl-amine as a hydrochloride saft. MS: 351
(M+H)™.

Example 3
-{6-Benzenesulfonyi-1 4-tetrahvdro-naphthalen-1-vimethyl-acetamidine

The synthetic procedure described in this Example was carried out according to the

process shown in Scheme H.

acd = a

/’ ‘\ /f \\
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20 reduced pressure, and the resulting oil was purified by medium

pressure chromatography (silica gel, MeOH/CHC13/NH40OH 10:89:1) to
yield 0.4 g (1.16 mmol, 33%) oN-(6- benzenesulfonyl-

W? Boduedradydro-naphthalen-1-ylmethyl)-guanidine, MS: 34t-Hiktbttn13487
Example 5 25
(6-Benzenesulfonyl-1,2,3,4-tetrahydro-rfghthalen-l-ylmethyl)-(4
5-dihydro-IH- imidazol-2-yl}-amine T%W procedure described in
this Example was carried out accordi ocess shown in Scheme
JW Podfeyi Eaevnasbtiﬁlwﬁzqu@mecﬁw %

SGRIERME) and ethyl imidate (acetimidic acid ethyl ester, 0.17g, 1.32 mmol) were
% gg e If I E‘H(l-}/
100%%&]&0%?1&%%5& 2- m%%@%%%g}ﬁ%g%gﬁ thydro-I % m%ﬁxg%? 4% hours
wa#«aae% AR DA oT)bﬁ/é%'%d\@a EaoNsd endormeusedinrresure to
reiaktiooradixtilaviial weatetviaafrat droef ExOOMN of dhexedluealiwnis: 343
ted. 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 purHiaehbis greparatlve liquid

chromatqgraph, shaitsilic iﬁ L‘l’ﬂ&amdme

: a 27,40 Mg
(6-Ber2E TERNFEAPIIceIss SEHARY i%i) ewaﬂm@?ﬁ@w%ﬁasm&nsmhe
diinyrchss shiswiminl Szmia2e Jil)-amine. MS: 370 (M+H)+. Example 6
(7-Benzenesulfonyl-1,2.3,4-tetrahydro-naphthalen-I-ylmethyl)-(5,5- dlmeg;hy
I- 14 5 6-tetra-hZdpeMyigrimidin-2- v1) amine 15 The synthetic procedure™
described in this Example ing to the process

il @@ H NH, rxﬂif‘c _{“soggg H 3 CJ

C-(6- Begnycenesulfonyl -1,2,3,4- tetrahydro naphthalen-1-yl) gﬁghylamme
(0.125 g, 20 0.41 mmol) and
5,5-Dimethyl-2-methylsulfanyl-hexahy&f&tByHdidine hydrochloride were

addeddq & Beh-trdstGhhyang B)e-feagiigndviyibedas heateddopantie e ¢, 3.5

qu i t}" ﬁl-i—pyrazek -carboxamidine hydrochloride ( 0.5 g, 3.5 mmol) and 1.2 mL of
diethyl isopropylamine (7.0 nnol) were dissolved in 10 mL of DMF. The reaction
mixture was heated to 100° C for three hours and then cooled and diluted by addition of
75 mL of water. The agueous mixture was extracted twice with 100 ml of BtOAc, and the

combined organic layers were dried over MgSO,. The solvent was removed under

reduced pressure, and the resulting oil was purified by medium pressure chromatography
(silica gel, MeOH/CHCl/NH,OH 10:89:1) to vield 0.4 g (1.16 mmol, 33%) of N-(6-
benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yimethyl)-guanidine, MS: 344
(M+E)".

Example 5
(6-Benzenesulfonyl-1,2,3.4-tetrahydro-naphthalen-1-yimethyl)-(4,5-dihydro-1H-
imidazo}-2-vi}-amine

The synthetic procedure described in this Example was carried out according to the
process shown in Scheme J.



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 agueous NaOH solution, and then purified by

WE R84 iquid chromatography (CH2CI2fMeOH 25 90:10) afgtpanos/013487
recrystallized from CH2C12/ether to afford 58 mg (31%) of (7-
Benzenesulfonyl-1,2,3,4-tetrahydro-napBthalen-1-ylmet
yl)-(5,5-dmethyl-1,4,5,6- tetrahydro-pyrimidin-2-yl)-amine. MP: 140-145 C.

sypkhetic pr 6 desc

41" d ouL-aes
to nin SchemeS Ho Co2Et ’ Stdab
.Zn, 12 O % 2C0O2Me p 0 CO2E,CO2Et

C1s( 7~
C\: S@e@4 S/\S61.EAHD OB 0O O 2. CH3S02CI &S82CH3 NH2 \

Step5/\\(/1 NaN3, KI\!/ S 2. tA%@M? HCI O O 5 SCHEIVIE L
step 1

(6-BerzéhdeaEn Py s £ S A TR R PR a R i {100 me:
a0d1 metbl)leestermtnotiEnytd Stdimdr¢-1Hzimidazol hydpiidie (Towme,

5 /93 148:0dP) Ve added to 2 mL CH,Cls, and the reaction mixture was heated to gentie
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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,Cly/MeOH 90:10) on a short silica gel column. Removal of the solvent afforded 57
mg (47%) of (6-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen- 1 -ylmethyl)-(4,5-
dihydro-1H-imidazol-2-y1)-amine. MS: 370 (M+H)™.

Example 6
7-Benzenesulfonvi-1,2.3 4-tetrahvdro-naphthalen-1-vimethyl)-(5,5-dimethyi-

1.4.5,6-tetrahydro-pvrimidin-2-vl}-amine
The synthetic procedure described in this Example was carried out according to the

process shown in Scheme K.

BN
,, QP Y’\)CH

3
Hsc CH,
s\

N CH,
H
SCHEME XK

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 CHyCly/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. M8: 413 (M+H)".



A solution/suspension of anhydrous benzene (25 mL), powdered Zinc

metal (0.505 g, 7.72 mmol), 12 (0.01 g) and
6-benzenesulfonyl-3,4-dihydro-2H-naphthalen-l-one was stirred for 10
wiorratesatrsoom temperature. Ethyl bromopropionate (0.784pad/ie 8 gp13487
7.07 mmol) was added and the reaction mixture was heated to reflux for

2.5 hours. The 15 reaction mixture was &fiowed to cool, diluted with 300

mL of water and extracted twice with gxao L fEtOAc The combined
organic layers were Washed Wlth WateTﬁ'ﬁOQ‘Saturated brine, dried

(MgS04) asd &-Beszenesulionyial-dditrigabudsernaphihalont led) -ethylam
benzeTieaytiomte bmmhxydeﬂ:ﬁbddavaﬁyﬂmmﬁpm&wdmté&wﬁlmaﬁﬁ@do the

@ggg&@ﬁ&% M&334r {M+H)+. WO 2006/066790 PCT/EP2005/013487
4- Step 2 (6 Benzenesulfod 3,4-dihyclro-2H-nyhthalen-l-ylidene)-acetic

add methyl ester CO4Et HO CO2Et Step 2 ~' '\ \ | S HB-JSOEPRESC /
~0 OA iﬁ@ Step 1 @& Step 2

(6- b(g@su Inyksihydrox y-$42,3,4-tetra aphtbsa -yl)-pagsiic
add methyl {%{pr (.28 g, 3. @Zmﬁ@&%d para- ;gqu;nesulfonlc add (0.50

g) in 250 mL of benzene was refluxed for 2 hours using a Dean-Stark
trap. The reaction mixture was cooled and poured into 500 mL of EtOAc,
and this organic phase Xas washed with to water, saturat%g QtaHCOB
and dried (MgSO4) vap’oratlon under reduced pressu g gave a dark oil
that waspurifi tijon ongiica gel AC¥;3) to yiStep 4
0.99 @d 78 2%mme@\ d: 357 (V)T
Step 376 BEpzeresutfon 12 3’ tgl?ahydro -najfhthalen-1-yl)-aceti A
methyl est8r ACO2Et CO2Et / (\ Step 3/ I1\HA Pd'C S/ 15 o% O
(6-Benzenesulfonyl-3,4-dihydro-2H-naphthalen-I-ylidene)-acetic add
methyl ester (5.63 g, 15.8 mmol) was dissolved in 300 mL EtOAcina lL
Parr vessel, and 1.0 g of-pallgs @,m/actlvated carbon was added. Fhrens,
reactlon mlxture was s aken for 8 F}Olg@gpynder 50 psj Qgerh, after

ared thro I'E @ ate
eluced pressyr&;ﬁ give anefl, gt

3. HC 0o

SCHEMEL

Step 1
(6-Benzenesulfonyl-1-hydroxy-1,2.3.4-tetrahydro-naphthalen-1-vl}-acetic acid

methyl ester

CO.Et
Step 1
B .
1.2n, |, ©\
S

c 0 :

A solution/suspension of anhydrous benzene (25 mL), powdered Zinc metal (0.505
g, 7.72 mmol}, I; (0.01 g) and 6-benzenesutfonyl-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 refiux for 2.5 hours. The
reaction mixture was allowed to cool, diluted with 300 mL of water and extracted twice
with 250 mL of BtOAc. The combined organic layers were washed with water and
saturated brine, dried (MgS0,) 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).



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-I-yl)-acetic add methyl

vwastenss19@859 (M+H)+. Step 44 25 Methanesulfonic add PCT/EP2005/613487
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2-(6-benzenesulfonyl-1 23 4-tetrahydro-naphthalen-I-yl)- ethyl ester WO
2006/066790 PC /EP2005/013487 -85%02Et OSO2CH3 Step 4/S 1/ 1.
LAHe ~S\O SO CIO O O O 2. CHa z A solution of
(6-benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yl)-acetir- acid

methyl ester (5. 229 14.56 mmol) in anhydrous Et20 (50 mL) was cooled to

resulting a ueous mlxt
Evaporaty ‘
elution t :. ol

evaporated to iﬁ@?a solid that 10 Was dlssolved in 50@1 dry mthylene
chloride. The s% fon was cooled to 0 C, and pyridine (4.0 mL, 49.5
mmolj asiskioethéiseseitznytdftoridt- 1y oL 2B B rsisionerbtheled -7)-
IQ&%%@H%@%H}%H@ E’!?l% g“ﬁr@tﬁzfﬁﬁémtﬁi&WEumeﬂ@igkbﬁiBedhe@o SOtg) in 250
reaction mixture was a 0 warm to room temperatu eacti
ﬂ&ﬁﬁ@%ﬁgﬁééqﬁfgo i%(? m_ugf%é?ﬁra e atqgueggrs [ﬁ}é C%ndn%ﬁ&u
misstaveludamd poactd dutor5e0tinieef B0diehapdhisiotmEicphaseryis washed with
&@"Q%Qh EQ&E?QH@X@; %ﬂ@&%&&%ﬁh‘@b@'tm%&ﬁdt@ﬂﬁﬁuﬁﬂ gediidediprtssure gave
4, The solvent removed under reduced pr.
e R N SR B e R REREOAS /5 IR 6on

azeo
il memSo Rl owha W@W%égﬁitﬁa 8\%%% dissolved in
methy@gﬁchlorlde and eluted through silica gel Wlth 1:1 hexanes EtOAcC.

Solve as_againremo i
(6-be ,?nguﬁ-@%\ﬁ £ it ' i y)-ethyl ester as a

white solid (4.44 g, 11. 25 g ﬁ%ﬁ?? 3%) MS: 396 (M+H)+ Step & COE

2-(6-Benzenesulfonyl- ]4 tetrahydro naphth -l-yl)-ethylamine
osoch@ @‘ O‘
S Hz, PdiC

7y f/ \\
o

(6-Benzenesulfonyl-3,4-dihydro-2H-naphthalen-1-ylidene)-acetic acid methyl ester
(5.63 g, 15.8 mmol) was dissolved in 300 mL EtOAc in 2 1 L Pasr vessel, and 1.0 g of
palladium/activated carbon was added. Thre reaction mixture was shaken for 8 hours
under 50 psi of hydrogen, after which the mixture was filtered 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-yi)-

ethyl ester
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1. NaN31las/ 2. LAH 00 3. HCi 25 A solution of methanesulfonic add

2-(6-benzenesulfonyl-1,2,3,4-tetrahydro- naphthalen-I-yl)-ethyl ester (1.12

g, 2.84 mmol) in dry DMF (25 mL) was stirred under argon at room

vamparadsre Solid potassium iodide (0.25 g) and sodium azider3685v03 3487

2.84 mmol) were added, and the reaction mixture was allowed to stir for

48 hours. The reaction mixture was pof#fed into 500 mL of water, and the

agueous mixture was WO 2006/066790 PCT/EP2005/013407 -86

extracted four times-@gtfE150 mL of EtOAc. The combined organic ayeaso,CH,

were washed withjwater, brine rred (MgSO4) A
; Jive an orI urified

g he OAC (3:2). Aqthgvaent removalkthe 3

dissovedfin dry THP cooled to (b%@gg 2,68 mL of 5 I@“rrgm aIumrnum

hydrrdéjrnOI'HE (5.68 mmol) was added ¢ dropwise via syringe to the

stirring. sehtliarofribdurezchibadfoaytids, iybxtenehydscattayiithienviayvacetic acid

%%%L%‘F%P ? ?é%%h%% FAIRHiSE) 78 &ﬂ%ﬁ@%mt %%Q %@Qd%ggdander

of water. gueous soluti racted twi

FrEA AhB4m- fk%ﬁ'r@dag‘fﬂ% h}lg?aés?gg &/%%)% ateraggﬁd

bimpwnrum Etiy8© HnadditvagGhtel ofidte il u@eedéqd;esaﬁ@ rergiiaa

ag; "J&I%%&%&Sf@%%‘@de%ﬁﬁhﬁE A E@éﬁ]ﬁta@éﬂ&ﬁa& by addition

adde d the SO warmed then coole The re of

r@%f&a Eﬁff ﬁrﬁeé A S A A g 66‘2655

1RAof Ew\igarauon of the organic layer yielded a crude oil which was punﬁed 'by elu‘non

b&%@@?ﬁﬁw s ﬁl%mmﬁx@ﬁﬂhm&@nlw&ﬁbymﬁec give a solid that
dfal%ﬂo?“%ﬁg%tpy G oS R BEPURLBRE% 0 °C, and

nap

enzenesulrony n-1-one
ph}g’rﬁ}mﬁﬁé}mlm%% And methanesulfonyl chlon&e {1 69 ml, 21.84 mmol) were
62| UDhe ReRzeNesHHo: s&tﬁx@&l&ﬂ@ﬁdrsnaﬂﬁmeﬂrm the reaction

e ?'[é\(r?ay aﬂo@f :P tgs wWaiSto room temperature. The reaction mixture was poured

2-(7-Benzenesulfonyl-1,2,3,4-tetrahydro naphthalen -1- yI) ethyl
ME0308 Tt eéfeeer%ﬁé&%ﬁ%% %%%fee times
SQﬂKMEBIﬁi:;Oﬁ@ﬂ}Ac The combined organic layers were washed with water, brine, and

248 E MRS DORzE Qﬁ%ﬂ%ﬁ&%&d&é@%@ﬁ% hihalan div |]1n oil that vas
ethylamrne M§ 334 ( é\/I+H) am@e 8 Nﬁ[ﬁ gé? Ben%c—:'grrF %go% ved,
44EtrEYRyFD SR AR AR A BRI
syndﬂh@@uﬁm@eﬁ%@éﬁﬂ@@@ﬁrmm phéovide wul sleted threeebiilivg gel
0,438 1:1 hexanes:BtOAc. Solvent was again removed, to afford methanesulfonic acid 2-

(6-benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yl)-ethyl ester as a white solid (4.44

g 11.25 mmol, 77.3%) MS: 396 (M+H)".

Step 5
7.-{6-Benzenesulfonvi-1.2.3.4-tetrabvdro-naphthalen-1-v)-ethviamine

ool

l/ \'\

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 agueous mixture was



process shown in Scheme M. 1i3C.N_CH3 NH2 N~ CH3 NC-0 CN Oyas
C:rbs NC-O CR3 SCHEME M 30
2-(6-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-I-yl)-ethylamine (0.1

wo Qeaendfyaaol) was added to 5 mL of dimethylformamide dirgeiibamgiabazr
and the reaction mixture was heated to 95 C for two hours. The reaction

mixture was cooled and WO 2006/066380 PCTIEP2005/013487 -87
guenched by addition of 100 mL of water. The qu ous mixture was

i imei it 5wl 8f Bl RyE g ERshed
wmﬁemaﬁ mmhadaragsmmndrww@ewear@m@m tingie an oil
h% Ueed, fé%&%%ﬁ&%&k JiRg &’Qﬁi?ﬂéﬂﬁ%s@ﬁ‘éﬁb’@zm methyderat
oride and el rough, si eI wi gq;e%Eé %Siégft
temerekohiist S Rig)e] p%’g (re’to yrefd ﬁ %
5 fithion 8i8sinefNtydride in THF (5.68 mmol) was added dropwise via syringe to th
E%:%Zﬂ %%asa@mﬂél g‘gcé:%eﬁ&% ; E iR ﬂaw&%ﬁhﬁl}@é&ﬂ dlrzne
yl- acetamidine xa su
&e@%% V'S 8 Tﬁ}{l n%?%s @Yva%e 3I'he

e syn

pmemmmmm E«mnpré Whﬂf@d%weédhﬁ ﬁ@neéxwé organic
gig&gmhgxé%w@e Mnhﬂ"%rié’d QU DY, GHrtB PR AGIRY HEKE
0 Sin roce.
0 S BRTE R oA Dl S 53#6? B oo
i) m@%*@mw&m%wa%da §HFQAIRY. The resulting resi ue Was
&lﬁbﬁbﬁﬁé& ﬁxyﬁrmialajmee w%@eaugmmldmwemmrm- of 37%
t (i
Souiion L{é&&%klo-éﬁ%e% g;& %amm iyaehAlIRRDst:.

temperature or i minutes 50,12.96 mmol) was
Bt 6N reaction mixture was stirred for 2 20 hours at room

15 tempesdilsely espsadd sty oobmpéakiCiRa wirdstsiiyliradibdaphtinderc-one, 5-
g%é\%%&ﬁﬁ&mmﬂﬂy SRKS MRS WESSiRGIRA YIS Wil &R0mL of
naphthalen-1-one respectively in step 1, were:
2-(7-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yl)-ethylamine,
MS: 316 (M+H)™.
20 ' 2-(5-Benzenesulfonyl-indan-1-yl)-ethylamine, MS: 302 (M+H)"; and
2-[6-(2-Fluoro-benzenesulfonyl)-1,2,3,4-tetrahydro-paphthalen-1-yl}-
ethylamine, MS: 334 (M+H)™,

25 dimethyl-acetamidine
The synthetic procedure described in this Example was carried out according to the

process shown in Scheme M.

H.C.. CH,
\\ f; O\\ /;O
5
e (O
] _
H,C=0 CHy
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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combined organic layers were washed with water, brine, and dried
(MgSO04). Evaporation of the solvent under reduced pressured gave an oil
that was eluted through a silica gel column with hexanes/EtOAc (6:4:) to
Véifiepdege ¥enzenesulfonyl-1,2,3,4 25 PCT/EP2005/013487
tetrahydro-naphthalen-1-yl)-ethyl]- dlmeg}yl amine, which was

recrystallized as an oxalate salt, 0.340 g (0.90 mmol, 41.6%). MS: 344

(Méﬁ&kbd%%aﬂmi%ﬂgf 100 mL of water. The aqueous mlxture was ext:racted twice with

quo 1 2 3 4 te. rah hthalen I ami
ié@ etlc%Foce ure escr eé% Fns Egé?ﬁ:ﬁ e Was c&ﬁbﬁ%ﬁt rine, dried
g6 EYEP RtecEiss Edund Proareifese woik(0s coszad was
Bﬁﬂﬁfdﬂﬁ@&éﬂﬁﬁﬁﬁ%ﬂSﬁc@ Bhdlﬁﬂ&@lﬁ&@lﬁﬁlﬁé‘g@%iﬁ Vi Q& RLHD A,

F t nze fon o
%xﬁ%@ﬁéﬁpﬁﬁaﬁ%‘% T TR & RE1)
PHRG) & G-Ressratsionrh Fird P AR arePhtbale-1-1)-ethyt}-NoN-dimethyh
2qBalbadiren d48H fdsy(M 2137 4-tetrahydro- naphthalen-1-yl)-ethyl ester (1.21

g, 3.07 mmol), potassium cyanide (0.£99 9;1%19.'%‘ 27 mmol) and potassium
iodide 0.2 g) |n S0 mLf DMF Was ea edto 95 C ulnder argon W|th
stirringfor-28fotirs =& reqet er o e dimatgognis
mL ofTbﬂﬁméwﬂ'dga’mdam@mbvdas émsrﬁmmpihm mwmhaﬁtaém,g to the
andhestembinednr@aqic phases were washed with water, saturated

brine, and dried (MgSO4). Evaporation of the solvent under reduced
pressure gave an oil that was purified by elution on silica gel

(hexanes:EtOAc 1: fpoval of the solvent under reduced pressure

yielded 0.950 g (2.97 mmol, 95.1% of 3-(6
befrzenesulfpnyyt,2.3,4-tetrahydro o
s NaBH(OAG),,
d’l \b HCHO . // \\
SCHEME N

Using the procedure described Journal of Organic Chemistry, 61(11), 3849-3862
(1996), a solution of 0.680 g (2.16 mmol) of 2-(6-benzenesulfonyl-1,2,3,4-tetrahydro-
naphthalen-1-yl)-ethylamine and aqueous formaldehyde (0.439 mL of 37% solution, 5.40
mmol) in 35 mL of 1,2-dichloroethane was stirred at room 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 NatiCO; was slowly added to quench the
reaction, and the agueous mixture was extracted twice with 250 mL of EtOAc. The
combined organic layers were washed with water, brine, and dried {(MgSOy).

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-Benzenesulfonyl-1.2,3.4-tetrabydro-naphthalen-1-y1)-provylamine

The synthetic procedure described in this Example was carried out according to the

process shown in Scheme O.
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15 naphthalen-1-yl)-propionitrile as a white crystalline solid. MS: 326
(M+H)t. Step 2 3 (6-Benzenesulfonyl12 3
4-tetrahhydro-naphthalen-I-yl )-propylamine NH2 CN Step 2\ (/ BH3THF
Wb Qa8 2006/066790 PCTIEP2005/013487 -89 A solutitwinRe0s/e13487
3-(6-benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yl)- propionitrile
(0.740 g, 2.27 mmol was dissolved in-d&-THE, and the reaction mixture
was stirred under argon at room temperature. BHS'THP (6 mL) was
added dropwise, and the 8@@'8 mixture was allowed to stir for 15
hours. The reaction mixture wa%s quenchegby 5 careful g

ddition 0f4Q%
aque Cl, fellowed by stirring for-6-minutes=The rn @‘
was place un gquced pressure to ¥ THE. THewss g' 0

agueous softition was diluted with 10 ml, of EtOH, made basgit by addition
of 0.5 M Néblq solution, and warmed to 75 C for 15 minutes. The solution
was cooled and extracted three times with 150 mL of EtOAc. The

an 0|I which was recrystalllzed from EtOH/Et@AQ as an oxalate salt
(0.140 g, 0.334 mmol, 14.7% overall yjelighMe; 330 15 (M+H)+. Example
11

3-(6- Mnesulfonyl 1,2,3, 4 tetrahydro naphthalen -1- yII proplonamldlne

NH3 ()cO 0020 S

2
————tsta s o
@\ KCN, Kl
S

Jo

A solution of methanesulfonic acid 2-(6-benzenesulfonyl-1,2,3,4-tetrahydro-
naphthalen-1-y1)-ethyl ester (1.21 g, 3.07 mmol), potassium cyanide (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 agueous mix was extracted three times with EtOAc, and the combined
organic phases were washed with water, saturated brine, and dried (MgSOy).

Evaporation of the solvent under reduced pressure gave an oil that was purified by
elution on silica gel (hexanes:BtOAc 1:1). Removal of the solvent under reduced pressure
yielded 0.950 g (2.97 mmol, 95.1% of 3-(6-benzenesulfonyl-1,2,3,4-tetrahydro-

15 naphthalen-1-y})-propionitrile as a white crystalline solid. MS: 326 (M+H)".

Step 2
3.(6-Benzenesulfonyl-1.2,3.4-tetrahydro-naphthalen-1-yl)-propylamine

CH
. = Q_CC
BH, THF S
R 0o
o0

NH,
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3-(6-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-I-yl)-propionitrile

(0.45 g, 1.4 mmol) was dissolved in a mixture of 15 mL EtOH and 10 mL
CHCL13, and the solution was sparged with nitrogen for two minutes, and
WepoditlasFME 1 gas for 15 minutes, after 25 which the reactiGrCHIBRENGS vaes7
allowed to sit under HCI gas for 48 hours. The reaction mixture was
evaporated to dryness under reduced p§3ssure and the resulting residue

\év;ﬁu%n%%%“ glgég %mﬁé‘%se to 5 ]Eé of |&%&1 %on 8]_}%1}:25}5
EERRIPREY

10 RS- 2 eael s el ver s day 1 GHENB Y dhr Fragtion mixture was
cdrednindie drycul et Mach tumpandichs SBNETHF ésmikiuves afidal GHpGIR, and the

'?é&é&n%&t%%% Ghidwid S VBHEMOVEE Fae IR BIAR0NG.S %ﬁ&%ﬂe& by
litratjon, a@?the solventwgiée ovecéunderr uced pressure,to

RIS S B USRI O P BT P30 9 L8 PGt LB reacton

GIBGe B lbedzenes nifbryt pRBu « eoredmyeiro ThEH Hibha esultyh aqueous

REPRBRAMIdITSasAM A MBS AVEENE ﬁéﬁmpt%aiaoh $£0.5 M NaOH

GBenze sulfoé %g% tr %gi%?nap nga%tgtg IH| id zole
r|b

P 50 é’t'lc 9 are xamp € Was ¢ r & o

4boorting with éSQ)mtee:é,g@mwﬁ‘m gmbm&mza&o@mwa Whehed fwithy

—h

@dﬁgﬁ%t%tﬂmtﬂﬁ@ﬁfd c|§112d2 e E%F@ewwmg&ced
acl enze on e a - e
T o0 1 Lo pak el Er Aale 9 e leicie ol

Bemorakel T@EF $tzegt mé#eﬁqWQ aﬁ%ﬁatmﬁ}n?ficﬂa@@f(&@s Reparagsulionyl-
anjzls @@MM@&&@MM@IWM@H@ en'Biktwiecwaas fftuyeediiad from

SR B (S oA LAY i

ined organlc Iayers were washed with water, saturated brine, and
dried 15 (MgSO4). The solvet was rerﬁ(()ved1 up]der reduced pressure to
yield an oil that was purlfled via sﬂma‘g%umn elutlng Wlth
McOH/CREBREEEIET, SrogRgaly i Hai22t

afford ’ﬁﬁ:@ﬁ:ﬂaétﬂ: @&ﬂcﬂiﬁi@ He%&ﬁ%d&ﬁ ih[Qﬁﬁmple was camed out accordmg to the
b It%%g&?ﬁblﬁg #&ézf’e‘@ tetrahydro-naphthalen-1-yl)-ethyl]-1H-imidazole
e W

an oi as recrystallized from EtOH/HC1 to give 0.130 g of the

corresponding hydro Sﬁ 20 salt (0.323 mol, 50.9%). MS: 367 (M+H) «NH,
‘ EEE
1. HCl
//\\ 2. NH3
SCHEMEP

3-(6-Benzenesulfonyl-1,2,3,4~tetrahydro-naphthalen-1-yi)-propionitrile (0.45 g,
1.4 mmol) was dissolved in 2 mixture of 15 mL BtOH and 10 mL CHCls, and the solution
was sparged with nitrogen for two minutes, and then with HCl gas for 15 minutes, after
which the reaction mixture was allowed to sit under HCl gas for 48 hours. The reaction
mixture was evaporated to dryness under reduced pressure, and the resulting residue was
dissolved in 2 mixture of 15 mL EtOH and 10 mL CHCl;. This solution was added
dropwise to 50 mL of ice cold solution of NH; (saturated) in MeQH. The solution was
filtered to remove NH,Cl, concentrated under vacuum, and dissolved in: a mixture of
CH,Cl,, BtOAc and MeOH (1:1:1). NH,Cl 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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Example 13 S6-Benzenesulfon ly _-12 3
4-tetrahydro-naphthalen-l-ylmethyl)-methylamine The synthetic procedure
described in this Example was carried out according to the process
wbaws/assImheme Q. WO 2006/066790 PCT/EP2005/0134 3o 00 £Aki3487
Sp as Step 2 S-2-methyl-CBS S oxaborotidine HC(COZEt)3 S COzZH
C(COZEt)3 Step 3 1. NaOH \I/\'S/9%-2. HOAe CH3 'Boo Step 4 Step

e G108 TR A ST D by SR B s b =0

Ropicihanigioefanyoll, M54 3630AEHRS-naphthalen-1-ol OH Step 1\ 1/
S-2-methy{-CBS\ 11/

Example 12

The synthetic procedure described in this Example was carried out according to the
process shown in Scheme P.

0S0,CH,
Q 1. K,CO, Ki, midezcle @L
e

2. HOY I/ \\

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 (§.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 mmal, 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 BtOH/HCl to give 0.130 g of the corresponding hydrochloride
salt (0.323 mol, 50.9%). MS: 367 (M+H)".

Example 13
S-{6-Benzenesulfonyi-1,2,3.4-tetraliydro-naphthalen-1 -ylmethyl}-methylamine

The synthetic procedure described in this Example was carried out according to the
process shown in Scheme Q.
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5 S oxaborolidine This step follows the general procedure of Salunkhe

and Burkhardt, Tetrahedron Letters 38(9):1523 (1997). A solution of 1.4
mL (1.4 mmole) 1.0M S-2-methyl-CBS- oxazaborolidine in toluene and
waz2eok/dé598 mmole) borane-diethylandine complex in 15 nuCtvipens/avas?
heated at 30C under a dry nitrogen atmosphere. A solution of 3.5 g 10
(13.8 mmole) 6-phenylsuIfanyl-3,4-dih§/ard-2H-naphthalene-l-one in 15 mL
toluene was addegl dropwise over 2 hours. The reaction mixtgyig was

stirred at 30-32C fr one hourst&,jethanol (5 0 mL) was added dropwise

q9 O mi l &9 Iorlc mixturé*er 2
re utesstﬁ"éi'?ij} ?%rlute ethyl ether. kheo,Et),

organrc 5hase was washeof(?wrce With 25 mL water s‘(bnce with 20 mL WO

2006/066790 PCT/EP2005/013487 -92 saturated sodium chloride, dried

(magnesium sulfate) and concentrated under reduced pressure. The _co,H

residue was recrystall (&?fﬁﬁm ether/hexane to give R-6- phenylsulfan I-

99.9 ec. Step -2 S 2 Ethocarbonyl 2 (6 phenvisulfan 1.2 3
4-tetrahydro-naphthalen-Ivl)- malonic acid diethyl @ster. OH 0(00 Et)3
Step 2 ocxx3 | HC(CO2Et)3 ('S 1)10 This step fol}@ws the general

procedure ofgégrgr et al, Organic Letters 6(4): 73 H2004). A solution of

3.3 g (1.2.9-mmgole) R-6-ghenylsulfanyl-1
naphthalgnslest chidfsg (25.7 ) trig ane tricarbo @ nd
2.3 mL (25NaNnmole) 97% tri 3 0 nab. tolue?tﬁe u%h/ger

nitrogen adidooled to -55C. Neat dr|sopropylazod|carboxylate (5.06 ml,
25.7 mm%léS'%VQ#%(aded dropwise over 30 15 minutes. The reaction CH3
mixture was stirred at -55Cdiy Ih hour, then allowed to warm to 22 over 2 NH

hydroxide ]
organic p P Wajs 4
with 25 m aJar, twice with 25 mL 1 N 20 hydrochlorrc acrd ’Bhge Wrth 25
mL saturated&ohjum chloride, dried (magnesium sulfate), and
concentrated under reduced pressure mue was triturated with 50

mL 50% ethyl ether/hexane. The precsr | lisopropylhydrazine

dicarbteplic add was removed by filtration. The filtrate was concentrated

and the: gesidue was-subjesieddeyr rpressiiaienlgn chromatography
over silica gel 230-400 mesh eluting with 10% ethyl

Step 1
@\ S-z—methyl-CBS— @\ /@
g oxaborolidine

This step follows the general procedure of Salunkhe and Burkhardt, Tetrahedron
Letters 38(9): 1523 (1997). A solution of 1.4 mL (1.4 mmole)} 1.0M §-2-methyl-CBS-
oxazaborolidine in toluene and 2.8 mL (15.8 mmole) borane-diethylaniline complex in
15 mL toluene was heated 2t 30°C under a dry nitrogen atmosphere. A solution of35g
{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
hydrochioric 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

o O
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25 acetate in hexane. The product was obtained as a solid, 3.71 g (61%)
which was determined by chiral HPLC (Chiralpak OT, 10% isopropanol in
hexene, retention time = 10.5 minutes) to be 90 ee. An analytical sample
wePiaibesb Ry recrystallization from ethyl ether/hexane had negg/BEr@e0134s7
M+H = 470, [aJD = +30.2 (c = 1.0, CHC13), and was determined to be
98.8 ee by chiral HPLC analysis. 30-Step 3 R (6 PhenLsulfan 12 3
4-tetrahydro naphthalea-Ivl)-acetic acid WO 2006/066790
aRETE RIS/ Hlogde rizd (ergmestyR Soly §oPeatsEPpfipr geguced

prEORC FHO- QiU e BIIAL &mmlm)r/%xeee to give R-6-phenylsulfany}-

SZethox arbonyl-2-(6-phenylsulfanyls . i _
R W e i B

isEpAGHRRIEANSIE mleeeted@mder#emm,w Reers. The mixture was
con ent ated under reduced pressure, and the residue was dissolved in
10 cial acetlc acid. The solutlon was heated under refl >§lfori1

- ere: a2 G ron 15 . felranyas -:lll:! (o115 ek
ﬁ%x@@&&@ 1hsetween 20 mL 0. l N hydrochlorlc add and 30 mL ethyl

acetate. The organic, Qhase was washed with 10 mL water, 10 mg(co,Et),
saturated sodium chlbride, dried 10 (magnesium sulfate) an

coneeé ated Hhtker rediuced prﬁﬁﬁfﬁiﬂyeld R-
ph [fan ' btrahydreajaphiialen-1- ' il
+H = 299. A sample of this add was converted to the

meth%luggg@fg fd}ﬂmgtﬂm géayisilptodidnemditidhe, 8k QigmiC ot
A ASTRER P%%O 118 53615 BOY B APl it BP0k Shrabycro-

phenyls

mhﬁal%ﬂoohép?ﬁ -I- W@}B};ﬁﬁkﬁé’ AR OTE J%’httel g 23 E‘ll-‘lig% 7
NBS FGRAHSIIFREPhid a0 €4l ovidentiunde, melsves eaged t-55°

lgea udcx)lgopropylazodlcarbeﬁqﬂate (5.06 mL, 25.7 mmole) was added dropwise over 30
minutes. The reaction mixture was stirred at -55°C, for ¥ hour, then allowed {0 warm to

290 over 2 hours and then stirred at 22°C for 1 hour. The solution was concentrated
under reduced pressure. To the residue was added 50 mL 3N sodium hydroxide. The
mixture was extracted with 200 mL diethyl ether. The organic phase was washed twice
with 25 mL 3 N sodium hydroxide, once with 25 mL water, twice with 25 mLIN
hydrochloric acid, once with 25 mL saturated sodium chloride, dried (magnesium
sulfate), and concentrated under reduced pressure. The residue was triturated with 50
oL, 50% ethyl ether/hexane. The precipitated diisopropylhydrazine dicarboxylic acid was
removed by fltration. The filtrate was concentrated and the residue was subjected to low
pressure column chromatography over silica gel 230-400 mesh eluting with 10% ethyl
acetate in hexane. The product was obtained as asolid, 3.71 g (61%) which was
determined by chiral HPLC (Chiralpak O], 10% isopropanoi 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, [alp = +30.2° (¢ = 1.0, CHCl3), and was
determined to be 98.8 ee by chiral HPLC analysis.

Step 3

R-{6-Phenylsulfanyl-1.2.3 A-tetrahydro-naphthalen-1-yl}-acetic acid
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To a solution of 0.38 g (1.27 mmole) 90 ee
R-(6-phenylsulfanyl-1,2,3,4-tetrahydro- 20 naphthalen-1-yl)-acetic acid in

6 mL methylene chloride was added 2 drops DMF and 0.22 mL (2.55
wWonrrodepentadyl chloride. The solution was stirred at 23C for FTTHRAES013487
and then concentrated under reduced pressure. The residue was

dissolved in 6 mL acetone and cooled?f0C in an ice bath. A solution of

reflux for 0 minutes. The solutioh was concentrated under reduce

presSifre mﬁﬂm%%@@&@é&%ﬁ‘f@ﬂ%ﬁ%ﬁﬁ&éﬁﬂﬁ? fanyl-

i%ﬂﬁ%ﬁﬁ%@fh&%ﬂﬁﬁdeﬂwmtﬂﬂ W EhDEEOBOROARL methanol and 2

T 308 YRR a0 ROON R Sl ORI Aot
dnde in zi“';e‘tir I’OfILIl]I’Iél

eI T A5 RS (GPD TGS TRREHIPY RSt 20
ﬂﬁ&&i@k’éﬂm érasest Theomikigiseislasfitavsdl 5&:& sontentwasdua er

A"?Eﬁ PIESSVIS,a0d e e sidlie was paritioneshbel wagm 20 e @emue was

Ionc 5 acid and 25 ml, ethy ther The ase wa ooled
LR L R I E S
mwmfmmammmwmm@a mhma@@rmé W@Mr@h@{m@

€ a e reaction mlxture as stlrrgd at. 23C for 30

: '&1 T%}H%Q&&ﬁ%@&%ﬂé%@é&l&ﬁ%@mﬁ&afm(ander
re ce sure er elra I
TR RE S R R R e R ek R,

tMﬂéhydl@ﬂu mmk béthldded Mm@thmm%sm@%
3Rminuies.andthenmeancencatedpunds) redusassRsstecTaas lﬂmﬁ%d 90

was subjected to low pressure column chromatography over silica gel
280-400 mesh eluting with 5% ethyl acetate in hexane. S-

Meth;ﬁi@:ﬁhenylsulfamyl-
obtabn ‘f as.a an 0|I0 13 g (27%) M+H 384 15 Step 5 S
( 1 2 3 4-tetrahdro-nahthalen-I-ylmethli-methl-carbamic

acid tert butyl ester CH CH, N,Boc N~eoc Step511\MCPBA1i 00 To t Hs

mmole) Sangthyl-(6-phenylsulfanyl-1,2,3,4 20
tetrahydro-na hth Ien 1 ylmeth.yL)-ca;gamteadd tent- butyl ester in 5 mL
1. Oxalyl Chiorlde
2, NakN;

3. LAH
4. (+Bu0),CO

To a solution of 0.38 g {1.27 mmole) 90 ee R-(6-phenylsulfanyl-1,2,3,4-tetrahydro-
naphthalen-1-yl)-acetic acid in 6 mL methylene chloride was added 2 drops DMF 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 mi
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 chioride 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 toa
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chloride was added 0.175 g (1.02 mmole) meta-chloroperbenzoic acid
The reaction mixture was stirred at 23C for 30 minutes. The solution was
concentrated under reduced pressure and the residue was dissolved in

wa Bhsplidysether. The solution was washed twice with 5 meSpaeRdiiTss7
hydroxide and 15 mL water. The organic phase was dried 25 (magnesium

sulfate) and concentrated under redueéd pressure to give S-(6-

benzenesulfon I-1,2,3,4- tetrahydro na n-I- L"Rﬁﬂfg meth carb [
Rtk B RO DR A Ak

hl&bﬁe(@im satpak A%“Z‘M BK%cnpm{m mﬂumﬂhé%rr%mmsom{mw
% » 908 %M@MB?HZ eneteliame fiterdi and concentrated

1%3&"3% ro- napht alen-| ylme gg‘g “rrnaéeéi%( min% trifluor aﬁ?{%%”“@g\?ﬂ#d\%gﬂem
teg6\1

Scididn 25\l Eth@l 6ti. aTé;@ laicnoes Phasy WM Blepdeedath and made
S i‘ %ﬁ@@éﬂlfﬁm shchuda’ts Qﬁ%ﬂets The mixture was extracted with 35

ﬁ len-1- y gé%% carba Ic ‘%1 eEQ%ﬁ Lﬁ(?{%"aﬁd]cgn%mted

UOf acetic he mixture
waémmm@m i@@m@m@@sﬁkﬁ%‘tﬂéﬁ%ﬁ fisraRder

refuess &f@ﬁgr@ 3nchineiapaicee-wasl m:ymaﬂxzmxmaﬁammﬁm was
acet Zf%h herv%:&é?wde ﬁ.\fﬁee? PERY l).;s%%n]nésskéd then concentrated
y( alen-1- etfly

ylmetsh Iamlne as a trlfluoro&cetate salt,
o:aé@ ge(b@@@)prmweﬁéfwﬁ@e e ubieqtsd LY PrE A CLV
siifkalgdl 230-400 mesh eluting with 5% ethyl acetate in hexane. S-

E%*%a??@ RS e é@éﬂ%ﬁmm koY O R e

ure desc ibed in this Example was carried out

deeotare W%éééé% MR E$%006/066790
PCT/ER2095/013487 -96 Step 1 o Step 2 (CF3S02)20 HO CF3S02\0

F\~-302N80 DIeR -#66Q 8Chvdro-naphthalen-1-vlmethyl)-methyl-carbamic
acid fert-butyl ester

‘Boc
Step 8
g4 Toren

To a solution of 0.13 g (0.34 mmole) S-methyl-(6-phenylsulfanyl-1,2,3,4-
tetrahydro-naphthalen-1-yimethiyl)-carbamic acid tert-butyl ester in 5 mL methylene
chloride was added 0.175 g (1.02 mmole) meta—chloroperbenzmc acid. The reaction
mmixture was stirred at 23°C for 30 minutes, The solution was concentrated under reduced
pressure and the residue was dissolved in 25 mlL 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-
benzenemﬂfonyi«l,z;i,@te&ahy&ro-naphthalen»l-yimethyl)-methyl-carbamic acid rert-
butyl esteras a white foam, 0.1 g (71%), M+H = 416. Chiral HPLC {Chiralpak AS, 25%
isopropyi alcohol in hexane) retention fime = 16.9 minutes, 90 ee.

Step 6
S-(6-Benzenesulfonyl-1 2,3,4-tetrahydro-naphthalen-1 -yimethyl)-methvlamine

trifluoroacetate salt

“'QJ
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r~rk0000,,.-CO2Et C(CO2ELt)3 Step 4 Step 5 HC(CO2Et)3 as |/ (act S

P ro0 00CH3 CO2H ,NH Step 6\ Step 7 CIO NaOH /1. NaN3 S rs~
2.LAHO O p\0 SCHEMES Step 1 Trifluoro-methanesulfonic add
WO¥mnbsos-tetrahydro-naphthalen-2-yl ester Step | J\ (Ch3SR)dR3h13487
HO / CF3S02\0 / 6-Hydroxytetralone (12 g, 0.072 mole) and triethylamine
(10 mL, 0.072mole) were dissolved in 280 ml methylene chloride and

cooled in an ice bath. Trifluormethanesulfonic anhydride (20 g, CH
0.072mole) was added drog\ﬂ%se and the reaction mixture was stirred for [ *
30 minutes. The reaction ure was poured into 200 10 mL water, an

the organic layer was seg araTl%QPand driegi@yvgr magnesium sulfate
Evaporatign of solyent yider reduced pressure gave 15§ of

trlfluoro faneg @ id 5-0x0-5,65%8-tetrahydro~saps

ester a 4 Ot M2 295 (M+H)+ S 22 WO 2006/066790 A\
PCT/EP2005C§@):1§8487 -97 00
6-Benzenesulfonyl-3,4-dihydro-2H-naphthalen-1-one 0 Step 2 O CF3S02
(i/0 %Qmseénagnmﬁog mm@m}w&mﬁiﬁh@mﬂﬂfmﬂ—m,a 4-tetrahydro-

?gmixgnh m(ﬁafd&‘éﬁﬁbﬁ%ﬁ Bsr ShQ4eH MRy lene
ium penzene e i o
bis d“%enylp g(‘)éfp m%qlt‘é%é efﬁ a %ﬂngﬁgﬁﬁrﬁn}‘?‘}“ﬁ Cfor 15

minutes. The solution was concentrateé under reduced pressure and the residue was
recrystallized from ethyl acetate/ethyl ether to provide S-(6-benzenesulfonyl-1,2,3,4-
tetrahydro-naphthalen-1-yimethyl}-methylamine as a trifluorcacetate salt, 0.093 g (50%),
m.p. 146-147 °C, M+H = 316, [a]p = +0.4° (¢ = 1.0, methanol).
Example 14
R-(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 5.



tris(dibenzylideneacetone) dipalladium(0) (1.0 g, 0.004 mole), cesium
carbonate (5.0 g) and tetrabutylammonium fluoride (5 mL of 1M in THF)
were all added to 100 mL toluene, and the reaction mixture was refluxed

&% %8 Ig j%)s The reaction mixture was cooled to room te @MM%,]

10

par |t|one etween ethyl acetate and water. The to organic layer was
dried over magnesium sulfate, and solvefit was removed under reduced
pressure. The resulting residue was purified by medium pressure

chromatogrdphy eluting éh methylene chloride to yigld 5.5 g of
6-benzepesaonyl- 34&%4&9—2&— naphthalen-l-one. Mp:121C MsS87 -

(M+ 3 15 S-6(B®8ggnesulfaoyl-1,2,3 ' dro-napht, -l-ol
@ T 000 0 This step follgwsdhe ge edure o@”%z“’ﬁ'j
Salunkhe and Burkhardt, Tetrahedron® Létters 38(9) 1523 (21997) g
solution of R-2-methyl CBS oxaborilidine (2.2 mL, (0.002 mole, IM in

toluene) and diethylnaline-borane complex (4.6 ml, 0.026mole) in 200

reactlorbh‘ﬁj(ture was stirred for Boémf' :
diluted with 200 mL water, extractedPwith thy
magnesium sulfate. Solvent was evaporated 25 under reduced pressure,
and the residue was recrystallized from toluene/MTBE to yield 6 g of ~CO,Et
S-6-phenylsulfanyl-1,2,3,4- tetrahy . MS: 28§

(M++$}@P 99%+ ee anlysis by _ ithr59%
en on ti ) _ , f
PC 5/01 4798 R ‘ ‘

dro-naphthalen-I-yl)- 2- ; xcarbonyl malonic acid diethyl esﬁér@H
C(COZEt)3 Stepasl| / IC(COEt)3 rSO00OS(r) 0
S-6-Phenylsul&nyl-1,2,3,4-tetrahydro-naphthalen-I-o0l(2.0 g, 6.9mmole), cles

_COH
Step 6 ) : Step 7
O 1. N Ny
NaOH a
20 A 2. LAH
o0
SCHEMES
Step 1
Trifiuorg-methanesulfonic acid 5-0xo0-5,6,7.8-tetrahvdro-naphthalen-2-vi ester
Step 1
R Mmoo
(CF,80,5,0

"o CF,S05~q

6-Hydroxytetralone (12 g, 0.072 mole} and triethylamine (10 mL, 0.072mole) were
dissolved in 200 m! 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
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5 trimethylphosphine (13.9 mL, 13.9 mmol,1M in THF), and
triethylmethylenetricarboxylate (2.9 nil, 13.9 mmol) were dissolved

together in 75mL toluene, and the temperature of the reaction mixture
wiasdesessesd to -50 C. A solution of di-t-butylazidodicarboxylatex828ee/m13487
13.9mmol) in 15 mL THP was added dropwise over 25 minutes, and the
reaction mixture was stirred at -50 C f6°4n additional 30 1o minutes. The

reactlg_rhm iXture was e)}lg\gﬁld Jowarm 1 h%g a? apd stirring was continued
meﬁ%l%ﬁe%amlm‘rxture w‘“gs‘“‘par%%‘—oélone between water and
ethyI acetate, and the org
Solvent was remoyes
purified by mediun @ chromgtogiay Yo, ,@Jutlng
25%eth9é§9m Nk e 10 give 18g-of R-2- ethoxycar Ny 2-(6 ¥
phenylsulfanyl-1,2,3,4-tetrahydro-naphthalen-1-yl)-malonic adn Chethyl

ester%ﬁ %4 otk ngk%‘ﬁé ew 3 !&E%”é? PX%G-naI%En—?.-yl ester

2.3.4- tetra alen-1-yl)-acetic aC| ester

Stele sl 5 R b o 25 & 02044 mole), 45-
e@eﬁﬂmmmpmﬂaz-s(@-nhﬁemmm%m 3 4-0citamadis-naphthalen-1-yl
gdicthyl g %&Jbﬁ&u&@ome% HBHGRICUAE (9 33, 3n LB (5.0 )

mL ofdlmet | sulfoxide. The

nd 0.2 mL water were
mﬁﬂmm#&e&e{% %%&% L ieghidiherrealbpstise iy mL
teimeera tanbthiE hen co e iomtmceaerefbscdl| e thbuwithd® Mheotavbitarmaxttire was

%%M@Qr%&ﬁ £ARyLACRIAIGd HAHHGIAN b RVEAR IR @K Siter, The

a nesjum sulfat edand solvent Was‘g?igtove under reduced pressure to
ae&.mgs ed over magnesium sulfate, and solvent was removed under reduced

(w@emﬁﬁmmﬁwg 2sBluerwnspydfiedaphttdiion dragee dtiomdboapiy
?wﬁﬁ RibihYl 38R MM i1 6/868,0Y.- BBHAWERIS nyERIRIBRKIAT L H-

eIutl 9%_O% %% time 12.2 minutes. Step 6 WO
15@!3 ?ﬁgﬁ% Benzenesulfonyl-1,2

3,4- teﬁ@;&jro naphthalen-l-yl)-acetic acid -CO2Et /CO2H \ Step 6\ {1/

NaOHSG - Debéhesulfaoyl-1,2,3.4-tetrahydro-naphthalen-1-ol

300 B Q00

fl \\ l} \\

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
maole, IM in toluene) and diethylanaline-borane complex (4.6 mL, 0.026mole) in 200 mL
toluene was heated to 35°C. 6—Benzenestﬂfonyl~3,4-dihydre-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% HCl 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 bexane,
retention time =29.7minutes.

Step4
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S S-(6-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yl)-acetic add

ethyl ester (0.8 g, 2.23 mmol) and IOmL of 10% NaOH were added tp 20
mLethanoi, and the 5 reaction mixture was refluxed for 30 minutes. The
SEshiRndpigure was diluted with 100 mL of water and acidifipejgthod8%5us7
HCL The aqueous mixture was extracted with ethyl acetate, and the
organic layer was dried over magnesiurBi&sulfate. Solvent was removed

under reduced pressure, and the residue was r talllz d from MTB
Fz)eﬂesu.{f(m -1,2.3 4-tetrahvdro-na %t{xaf -2-ethoxvcar on -

give

bﬁﬂaﬁfamidfdmm,@@4-tetrahydro-naphthalen-l-yl)-acetlc acid. MS: 331
(M+H)+. Mp: to 144 C. Siep 7 C{CO,EY),
R-(6-Benzenesulfon)l- 1 ,2§3.4- tetrahy%rt shthalen- thyl)-methy ami

ne CH3 2H I a2 pY6 / |\ Ste aOH@B\

0000 enze A-1,2,3, 4itztrabsmlro-nap

add (0.3g, 15 LSQmmoI) and triethylamine (0.15mL, I. Imm were
dissolved in 1%n~i3& acetone, and the reaction mixture was coodled in an

ice-baghe iuhiRiaybigrBAte{Rifinak rbdhthabdp-Ivab (Adds d.Sropulise

ver I O A stirring an
%é tlor?q;ﬂ %m.ﬁg%?sgf’g?ﬁ?%?ffgﬁ 0. 13g%ﬁl:mr%§§bsﬂ$ SmL water was

WA EETE AR SORGTER S
iGelbatl mmwmmmﬁbémmwmwmam@mwm ©f B0sehntion

Waigl & RS AMMERsS ﬂl%%@%@z@rﬁﬁ;q@-zwwme& dropmsa
toluene. The toluﬁ%e solutlon was dried over n%ﬁ% fg [,L¢ng sulfa onal 30
FIREFEAD TR R O RSACTPR AR a8 &loaia

costeddo Thenrictioperattre; wathotvshiovasmein 8ved: mémwe continued
PESSEMER hdilie. reRbIRG IRSIHNenYASaS SN tRbsiLkR ef é&i@tbﬂ itktate,

and 3 mL diet Iether nd coole ina a iumAlumin
PSS BT O RE. SRTho s et Encer

sﬂﬁrh@es}me@wa@hawiﬁb@mﬁm foRstppEkSierhbT Snaciry BEGSHHN %gmatogmph}n

quﬂmigaamb%emw&%m@&mwwgmmﬁmm@wmwa@

?drgg dﬂlﬁ?g’ﬁgﬁ% %ﬁ@%’%é&r@g '%2' 6013487 -100 r d%%%c? MS: 504

pt@éﬂﬁfh ‘to yield and the mixture filtered after 30min. The organic solution

is evagq@ed to give ——
guly d;:g E}l ﬂeatwl

R-(6-ban;

/COZEE

CICO,EY),

005 = G0

I; \\

R-2-ethoxycarbonyl-2-(6-phenylsulfanyl-1,2,3 4-tetrahydro-naphthalen-1-yi)-
malonic acid diethyl esterl.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 5-
(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 &
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Example 15 5 R (6-(3 Methoxv benzenesulfony)l 1 2 3 4
tetrahydro-naphthalen-3ylmethvll- methyl-amine The synthetic procedure
described in this Example was carried out according to the process
whawmniwszaheme T. H Step 1, Step 2 Step 3 | A. H2S04 (viEG68 15487
TEMTC H3C H 2. NaNO2 BDEA 2. DIADC 3.KI C(COOCZHS) IINH2 e
OH Step 5 Step 4 Step 6 1. Oxalyl CHidfide | | NaOH | E (Boc)z 2.

NaNQg Bt B8k 5052 S1e Eét?a}%'i[!l%-n Hinieh 8. ch'ﬁ'c a§i\i mCPBA

3 0 SHB00 Boo 9H3 .CH3Z [ Step 101
NaH. ~I S ~I TFA\I,S,\ we}atD 0 O o"o 0O 10 SCHEME T Sh:l"
lodo-3 4dihydro-2H-naphithalen- l-one Step | 1. HiSO4 fl

Step &
NaGH

7 a8 f/ \\

Cc 0
S-(6-Benzenesulfonyl-1,2,3,4-tetrahiydro-naphthalen-1-yl)-acetic acid ethyl ester
{0.8 g, 2.23 mmol) and 10mL of 10% NaOH were added tp 20 mLethanol, and the
reaction mixture was refluxed for 30 minutes. The reaction mixture was diluted with 100
mL of water and acidified with 10% HCL The aqueous mixture was exiracted 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)". Mp:
144 °C.
Step7
-{6-Benzenesulfonyl-1.2.3 4-tetrahvdro-naphthalen-1-vimethyvl)-methylamine
CH,
_COM I

= 0,00 % 000
NEOH 1N3N

f/ \\ 4 ’ \‘

mll

{6-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yl)-acetic acid (C.3g,
1.0mmol) and triethylamine (0.15mL, 1.1mmol) were dissolved in 15mL acetone, and the
reacton mixture was cooled in an ice-bath. n-Butyl chloroformate (0.15mlL, 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 filiration and solvent was removed under



H3C 2. NaNO2 15 H 3. KI WO 2006/066790 PCT/EP20051013481 - 101
A mixture of N-(5-ox0-5,6,7,8-tetrahydronaphthalen-2-y1)-acetamide 2.5
grams (12.3 mmole) in 20 mL 20% sulfuric add was heated at 90 for 45
wainodesssiie solution was allowed to cool to room temperaRifBEP2065/013487
whereupon 6-amino-3,4-dihydro-2H- naphthalen-l-one sulfate (not shown)
precrprtated as a solid mass. To this's8ltrwas s added 20 mL water and

20 mL_glacial ace he re uIt pg@m%@% R o dathe
BoFERIBhH 8in%€ (r?ia%s %ﬁ Eb%um nitrit EaﬁmL water -
mrﬁdééd@mﬁ%ﬁsém@‘gﬁ@dﬂ e I3V
28 el stred 1s0Mtenof 8 grams (48 mmoles) potassium
iodide in 80 mL water. The mixture xrac ted with 200 niL ethyl ether,
and the organrc phase was washed Wlth water t e to sat at i
hydrO 1 ph z r 124 el -Qf«_. = LOIR T A [ U] FLIREI AR 5
was drled (magnesrum sulfate) ai_@ﬂ&ﬂmiﬁated under reduced pressure
T R A, FUDIG Il eB RHASSL IR U B R BT the
silica gel ¢ mes eluting with 5% ethyl acetate in hexane.
BIed %rﬁ’yﬁﬁ#@ﬁ%aphthalen l-one was obtained as a white solid,

3.12 grams (94%), m.p. 77-78. is Stefp 2 S-6-lodo-12 3 4-tetr&fyddro-na

shthaten QlQH St&pe2 MCB EASERD|ution _Step3

R-24mnet @@ oxazatarplidi OBICBSORL (3 %3
ole

ir%"t‘olugne and boraﬁé‘ieh'@bhyl‘anllrne compIEQ%@DEA 7.5 mL, 42 mm
in 40 20 nil, toluene®/s heated to 30. A solution of
6-iodo-3,4-dihydro-2H-naphthalen-l-opie (10 grams,36.8 mmolesR"'_p 40
mL toluengwasaegded dropwise ovg cﬁdhours The reaction mlxtﬁre

was sticredifor an agegyuonalo u- t30 tiopA mf;_,tiﬂi_
tem noI1 Y'@%“FFO @ IN (Boc),
yd ro acrd was addéd S owa The ] h ure was stirred for 20

mlnutes then it was extracted with 200 25 mL ethyl ether. The organic
phase was washeggd with IN hydrochloric acid, water, and saﬁﬁrated
sodium chloride .\The organrcsgeha,se was dri d%imagnesrum}sulfate) and
concentrated u@’ol?er reduced—pressua:e To th idug was addeg,d£0
mL hot hexane”~\When crystal on was c@ @ te sohd-\ggé—”
collectio @ 2d to give Sm 1,2,3,4%ctragtydro-na hthalennl ol,
9.62 grams (95%). m.p. 1052103, M™% 274, 30 [a]D = +12.2 (cC =
chloroform).

Boc E?oc ?Hs
oH N _CH, AN
B £ T CH, H
_Steps ] Step 10 ;
” Nat, TFA S
4’/ \\ GH ! 0"8"\0 0” \\0
SCHEMET

Step 1
6-lodo-3.4-dihvdro-2H-naphthalen-1-one

Step‘t
j\ 1. sto4

2. NaNQ,

3Kl

15
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Step 3 R-2-Etho_ycarbonyl-2-(6-iodo-12 3
4-tetrahdro-naphthalen-I-yl)-malonic aefd diethyl ester WO 2006/066790
PCF/EP2005/013487 -102 OH C(COOC2H5) i:;a B 1 To a solution of
wekiodasdrdd, 3,4-tetrahydro-naphthalen-l-ol (9.5 grams, 34. rcameies)iass?
triethylmethane tricarboxylate (TEMTC, 16 grams, 69.3 mmoles) in 150
mL toluene was added 70 mL [.OM tribG@thylphosphine in toluene. The
solution was 5 stirred and cooled to -5Q under E%@ogen Neat
bR e

diisobBixnae 8 Bowmd (AR 4T oD
(dzmwlﬁeh)\iﬁ 20 Sihze Siifsohdibwayhsatehachiit doedS mdet%edﬂn@édluﬂoﬂ

Vﬁas éﬁfo%g 5%%%%9:9& Added,400.m| bﬂ\@&%ﬁ@@l ahsodium
roxi emlxturew ext acted wlth |eth her F%leéorlg wé:s
%%ﬁéﬁgﬁ%ﬁﬁt |HFﬁ°FR}EﬁI8 I-Evt}jd Rforic
aaﬁddmm;u: ageinhen mmmmmammws stirred in an
Q@‘@&H%WT t#ﬁ@%ﬁdf i%%’i%%%%éﬁ%&@ﬂ%?ﬂ{&%&?@itﬁm'gﬁﬁﬂwﬂw was

ssure. To the residue was adde iethyl.ether
atﬁg r@?[%ﬁfﬁeeodgp g‘%‘?rdui%p%apcq °r, E%Edrrazméedp cg]ﬁ?o fgte]twasvpeﬁ%%ﬁ'red
seimtoreef Byriima i miides) mm&mé@éﬁuﬁe@? %aaeeam was
e{]@ﬁe&f«vﬁﬁ%ﬁme&gﬁmggﬁ@med@dﬁl &msamme@wmm/ ter, then
chromato ver 0
saaé%ﬁar%gl r%g}{lxu%li{ &g?é%ép tﬁé éggzé% %8%&9%%&% %Mgamc

exa oXy car

méméémwym R cmeaefﬁsﬁ eeésr teducsbRInierasthe
yehittaonystallipeedatidotir prashexanhimbA Brbgrangsa B8 W) ensiljxa86L 870-HPO

Tftﬂ%raﬁmd%v}]%ggt %915 9@5%%%%% (gzj(i%cgbcz%%;iﬁ @g’az%t%p %f%a}ien—l-one
mf@hrm 25 WRHR k> 3-12 grams (94%), m.p. 77-78

R-2-e3te@xyycarbonyl-2-(6- |odo-1,2,3,4-tetrahydro-naphthalen-l- yl)-malonic
add %@éﬁ&gﬁqﬂﬁt&t L3l S).4p 25 mL methanol was added

mL water an SO |um ydroxide. The reactédp mixture was

heated under 25 reflux for 20 q rs, thep c ncentrated urjder reduced
pressure. To the residue yasgdded 2_%&%%_.9 ia ACH
or 3 g

solution was heated unde L
concentrated under reduced pressure. eS|due Was partltloned

betwee mﬁﬁkmmf\ﬁ@@ahdl%mmhsmétﬁme (PACESQBAI pRRk SR Tvamoles)
driegh (R 3E0esi 7 SuHalR)-ANdhylaniline complex (BDEA, 7.5 mL, 42 mmoles) in 40

mL toluene was heated to 30°. A solution of 6-iodo-3,4-dihydro-2H-naphthalen-1-one
(10 grams,36.8 mmoles) in 40 mL toluene was added dropwise over 2.5 hours. The
reaction mixture was stirred for an additional 0.5 hour at 30°. To the solution (at room
temperature) was added 20 mL methanol. After 0.25 bour, 50 mL 1N hydrochloric acid
was added slowly. The mixture was stirred for 20 minutes then it was extracted with 200
mL ethyl ether. The crgamnic 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 L. hot hexane.
When crystallization was complete, the white solid was collection and dried to give 5-6-
iodo-1,2,3,4-tetrahydro-naphthalen-1-ol, 9.62 grams (95%). m.p. 102-103°, M™ =274,
[alp = +12.2° (¢ = 1, chloroform).

Step 3
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concentrated under reduced pressure. The residue was recrystallized
from ethyl 30 ether/hexane to give

S-6-iodo-1,2,3,4-tetrahydro-naphthalen-I-yl acetic acid, 7.6 grams (84%),

wiBedfedde M+' = 316, [aMD = +20 (c = 1, chloroform). W@@EOs/5Em 1547
PCT/EP2005/013487 -103- 2M5 R-C-(6-lodo-12 3

4-tetrahydro-nhthlen-1-yl)-methylamie hydrochloride. 0 ,KOH /NH2 Step
5 1. Oxalyl Chloride 2. NaNO2 3. HCI To a solution of

S-6-iodo-1,2,3,4- tetrahydw naphthalen-1-yl acetic ad‘a .QZ@brams, 90
mmoles) in 350 ml,_dic rometf&e@was addeg:5draps DMF and 12 mL
(0.135 mole) oxal @ ¢. The tegaiton mixt @ irred at 23 for 1
hour and then itWasconcentrazedisbder reduced preéSsure. The residue

oS AeiNE0 W SSLC AR SMIHASEE I 7

soI ono soalum nltrlte( rams, 0.18 male) in 80 ml, water
el B B ERO SGEP O FHELF CLERO i A0 TOPRGLE Wit
A QB RekeWatadast!72Q81M oSt rater Ipbdiphinhio tide et v xolus anesas

sExacted w V%éﬁ?? %ém&n@ép% RO NS ARG PHRASRNAS SBRE (DIADC, 14

magnesium su

fate), then heated under re hour. The s
L9 SoREEIT AN %ﬁ&éé‘%’*‘*@?@%?&%% Wae Cc?sso‘?veée
sl reludid peesaadThelsotstibre wasddetbi0Urdpwiter ed Kiknig3N sodium

hi%&%igﬁ qu% decaﬁfggggﬁ%&%@m‘%ﬁ@%ﬁ%&?ﬁ?ﬁ arm d Séﬁr??aﬁg
olutjon w W
ﬁmf)ﬁdcfm‘é’&%&ure & TeSIC i, el

ue WaS

samaysiabtham&hlmrém ahfeedgingtmagnesiie saliate), the solution was
c&&n@aﬁ@&l Qi bl ahvdro=naphtheaidnyhviredidansnel. diethyl ether.

hydrochioride as the h hi It

i e R LR D é'gia%*%‘*?%%aﬂ%ﬁ%s
x&a:tem&lhydii@amfﬂte rﬂmﬂ@mwﬁﬁﬁﬁﬁ@%% TeRpRTprestaE 2
e NbsBieRE (@R@%ﬂe&s‘ﬁr&cﬂxﬁiﬁf ek oaisliseeaphy over 230-400 mesh silica

AR %é%é”m;‘v*;?ﬁs I e 2
tetrahydro-naphthaien-1 -yl)—malomc acid diethyl ester was o tam as a white crystalhne
solid (from hexane), 14.84 grams (88%), m.p. 86-87°, [a]p= -20.3° (¢ = 1, chloroform),
M™ = 488.

Step 4

$-6-Todo-1,2.3 4-tetrabydro-naphthalen-1-yl acetic acid.

(:(cooc JHo) /?L
Step 4

To a solution of R-2-ethoxycarbonyl-2-(6-iodo- 1,2,3,4»tetrahydro—naphtha}.en- 1-
yi)-malonic acid diethyl ester (14 grams, 28.7 mmoles) in 25 mi. 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 5-6-iodo-1,2,3,4-tetrahydro-naphthalen-1-yl acetic acid, 7.6 grams
(84%), m.p. 90-91° M™ = 316, [a]p = +20° (¢ = 1, chloroform).
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25 THE was added dropwise a solution of di-tent-butyl dicarbonate (10.9
grams, 49.9 mmoles) in 50 mL THF. The reaction mixture was stirred at

23 for 2 hours, then was concentrated under reduced pressure. The
vasttueos@asepartitioned between 300 mL ethyl ether and 158 esn@ing 3487
The organic phase was dried (magnesium sulfate) and concentrated

under reduced pressure. The residue Ws-recrystallized from diethyl WO
2006/066790 PCT/EP2005/013467 -104 ether/hexane to provide
R-(6-¥#8#c21,2,3,4- tetrahydro naphtblen 1 yImethyI) carbamlc add

tent-{BuGH 6dtelo-12 9 ) getuiy dro%dy p1l-20cthplaraing hyfat

(c =1, chloroform). Step’> 5 Rd6 (3 Methoxyrhensulfanvl)l 23
4-tetrahydro-naphthalen-I-vimgthvll- carbamic acid tent- but}dm@ter BOG

Boc ~NH Step 7 CH3 N H t=V PH3c g@gl This step follows the general
procedure of Itoh and 3 gan 04). In 15 mL
dioxane was mixed R ﬁ%’F ‘ﬁamm
ylmethyl)-carbamic hdd tent butyl g%i 5 gram, 1.29 mmoles),
trls(dlbenzyl|deneacetone alladlum %? 059 4 mmole

4.5- RO AR B L S
pranedes) mm&eq;)mm&ém&l émmgm&tﬁg@ W‘m@@m@d 12 mL
Borpsthonythionhanekii 21art o 2iRMARSs Fhe.maaciofMiibie Mdshen

stirred at 50 for'1l hour, th as diluted with l 50 mL,diethyl ether, and
fﬁt‘@’f‘é&oﬁcﬁgt?ﬁ{étg’ﬁ 5 ﬁé‘&\nﬁ g0 ™ n?/vm‘a er, Wanas® myégngsg,l%?n&
suttaie caddhecobititranad ok trckf b phivien efsotivay Biifig d 13 ggams, 0.18
%H%qw@bt&i%@wwealwamm@mw'mef@mwmm
R et S ARl @ IS RIS MR

rom exane to }QI‘OV

Reje(SMeEthGR9) mihdrbismariml the organitpinpaenap el samesitotrifiee)
20cea1bamicRRIo - tenk bty Esiar, TYSsghasn 30 omeptratd dflebreduced

399 ain z +26‘% C‘ﬁltetrl&l dﬂ{'ﬂ')ﬁ ﬁﬁ%&:&'@a@ﬂ%@@ﬁu&on was added

B’enzenesu Y ilg ro-nahthalen-I- Initthvl|- carbamic acid
téfﬂﬂj‘ﬂf?[%gé@%ﬁggfﬁg@onm b sREREREgd Ay drochloric acid over 40 minutes.

The solution was decanted from a small amount of tar and the warm decantate was

concentrated under reduced pressure. The residue was recrystallized from ethanol/ethyl
ether to provide R-C~(6-iodo-1,2,3,4-tetrahydro-naphthlen-1-yl}-methylamine
hydrochloride as the hydrochloride salt, 23.5 grams (80%), m.p.276-277°, M =287, [alp
= .2.8° {¢ = 1, methanol).
Step6
R-(6-Todo-1.2.3 4-tetrahydro-naphthien-1-ylmethyl)-carbamic acid fert-buty) ester.
Boc

=/N
; Step 4]
LD e ”
To a stirred mixture of R-C-(6-iodo-1,2,3,4-tetrahydro-naphthlen-1-y1}-
methylamine hydrochloride (15 grams, 46.4 mmoles) and § mL triethylamine in 250 mL
THF was added dropwise a solution of di-tert-butyl dicarbonate (10.9 grams, 49.9

mmoles) in 50 mL THE. The reaction mixiure 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
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Step B BAS Q 25 To a solution of
R-[6-(3-methoxy-phensulfanyl)-1,2,3,4-tetrahydro-naphthalen-I-
ylmethyl}-carbamic acid tent-butyl ester (0.2 gram, 0.5 mmole) in 10 mL
Wwishlrkansipane was added m-chloroperbenzoic add (0.3 giafsebadds/e134s7
mmole of 77% WO 2006/066790 PCTIEP2005/013487 -105 solids). The
reaction mixture was stirred at 23 for. @ hour. The solution was
concentrated under reduced pressure and the residue was partitipned
etiettesnn GoptovidaR-6edede bad M%%%B@Eﬁlmdﬂmhﬁh éafbm“
93D RhRsRNAS yiashad with saiusated soIit etleride]slredd” (c =
magne5| m suﬁ‘ate) and concentrated under reduced 5 pressure to glve
thoxy benzenesulfon)rl)-1,2,3,4-tetrahydro-naphthalen-I-
ylmeﬂgg]_carbamlc add tort- butyl ester, 0. 21 gram (97%) M'Na = 454. 5M
-9 R 6163(MSRax-DER3 n L Adrdhietraimadighal !
hft@ﬁale -l-ylmethyll- |
M SR e rStep 9 NaH, S.CH3' (r) 'C CO 10 To as%lutlon

of R-[6-(3- methoxy begggnesulfonyl)-1,2,3,4-tetrahydro-

naphthalen-1-yimethylhgarbanvc acigiied-butyl este &2 gram, 0 46‘”
mmole) in 3 mL DMFwas added@—@%ggmm '
hydride. To thi - e was added i '¢'~ ethane

The reaction s stlrrﬁd;at 2 is hours; ) '
25 mL wate#and extracted with 4(53mL ethy?ﬁcetate The organlc phase

was w@% (%C it waier Aad-sairsaiadreedivn ehivide, digthialagresi(®):

sulfat oncentrated under red ress ) 1.
éé%?e‘@%)tolfbw i SOXPR BRI RIS cﬁ?gglﬁp o‘g{r) li )5; g\%%ﬁfgg%%e{% %%12%6
miesthelindavith 28scetiyitrheseatd mﬁaé mmoles),
%1[; aégz ¥ %ﬁ&%ﬁ%&mﬁaﬁuﬁdbm%ﬁ@vﬁmw?mfgazo

me car Cl i am,

%3%96 R%?ﬂ“%{ %Q&%g@?g&f&ﬁzﬁ ?hﬁa@ Etséo ?#%)r R:

[sﬂwemmmeﬁ&mammzﬁ wmﬁ%w@&aﬁ%&mﬁméﬁﬁ@ gram,
MQty:AMNAE The reaction mixture was stirred at 50° for 1 hour, then was diluted with
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 recrystalized from hexane to
provide R—[6—(S-Methoxy-phensxﬂfanyl)-1,2,3,4—tetrahydm—naphthalen—1~y1methyl]—
carbamic acid fers-butyl ester, 0.46 gram (89%), m.p. 73-74°C, M" = 399, [a]p = +26.6°
(¢ = 1, chioroform). '

Step §

R-[6-(3-Methoxy-benzenesulfonyl)-1.2.3.4-tetrahydro-paphthalen-1-ylmethyll-
carbamic acid teri-butyl ester

Boc

/NH
Ste.p 8
/@ TmePBA

/ \\

HE

To a solution of R- {6~(3—-meﬂ10xy—phen31ﬂfany§)-1,2,3,4—tetrahydr0nnaphthalen-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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Boo H3 ~5co INH :I TFA'S O o0 25 C} 'O A warm solution of
R-[6-(3-methoxy-benzenesulfonyl)-1,2,3,4-tetrahydro-
naphthalen-1-ylmethyl]-methyl-carbamic acid ten-butyl ester (0.12 gram,
WE7soenwete) in 2 mL TFA was concentrated under reducedPprEESENES/SEB:87
the residue was added 0.5 mL WO 2006/066790 PCr/EP2005/013487

-106 methanol and 1.0 mL IN hydrocrﬂB?ia add in ethyl ether. The mixture

SR epied 10, bolng 030 SRSRde AS P bR TR QA e ncr

pressure

mmmnmmywswhsma%mwﬁﬂmm 50 ml.
e thylaninesthir echiodiienigdrobidin dthbyreoiy slallizatiowdsbed with

cina @ 8&%@@&@&' gt e&u%%ﬂ@%ﬁ%&%&h@t%&&ﬁedm&d
m;@&kﬁ%&g} qﬁg& lé?thasuﬁjony%@g%rltp tx’a%?ré?gng%% en—l—

ﬁ@ﬁbﬁxmmmmmmmlmmwma@mhmen - yI]
methggaﬁp%me hydrochloride: m.p.188-189C, M+H = 332, [a]D =-6.0 (c =

methanal); 10 _ | ] o . )
R_C_%_[é_{ Vigthoxy-benzenasu: ign tralyarg ",- al n -1 v}meﬂ}vﬁ

R- C [6- (1H Pyrazo -4- quonyI)-gog 3,4- tetrahydro naphthaleraamyl]
methylamine; m.p.181-182C, M'M, 292; 1s

R-C-[6-(1-MethyId] -n?ndazoleé sulfonyl) 1,2 -tetrahydromap%len-
ingrexalatezm 'GWM 306

-sul | 3 4-mtﬁahy I]

methylamine, M+H =841;

R-C-[6-(S-Fluoro- 3I9|n3)ole 3-sulfonyl)- 1 2,3,4- tetrahydro naphthalen-I- 20

yl]-mettbylgshition bR f6-359ndthGiey- benzenesu}fonyl} -1,2,3,4-tetrahydro-

[8; e‘%ﬁﬁéﬂ’ rplﬁfé'ﬁﬂg}o%aln?c §¢fﬁ%§f QRaphthalen; 34 krmole) in 3 mL

amine, M+H

N AE 075 BTEmS L Rl 21 309% sty it i e was
viddethigjeanrihenk\(0rbotilotitlsgivbi¢). TBOBeazBon mixture was stirred at 23° for 2

'%&L%&EAMQE&&E&M@%@%@H@MM with4deMahygT acetate. The

rl%gigbcagl)en elw%ls]. vr;fnas eX Irw]/v?at%%(gzll %étMgg{ sodﬁmin chloride, dried (magnesium

sulfate) and concentrated under reduced pressure. The residue was subjected to low

pressure column chromatography over silica gel 250-400 mesh eluting with 20% éthyl
acetate in hexane. R-[6-(3-Methoxy-benzenesulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-
yimethyl]-methyi-carbamic acid tert-butyl ester was obtained as a foam, 0.15 gram
(73%), M™ = 445, {a}p = +16.4° (c = 1, methanol).
Step 10 |
R-[6-(3-Methoxy-benzenesulfonyl)-1,2,3.4-tetrahydro-naphthalen-1ylmethyl}-
methyl-amine

OC

on

£,
’, \\ f \.“

A warm solution of R-[6-(3-methoxy-benzenesulfonyl)-1,2,3,4-tetrahydro-
naphthalen-1-yimethyl]-methyl-carbamic acid fers-butyl ester (0.12 gram, 0.27 mmole)
in 2 mL TEA was concentrated under reduced pressure. To the residue was added 0.5 mL
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R-C-(6-Benzenesulfonyl-8-fluoro-1,2,3,4-tetrahydro-naphthalen-1-yl)
methylamine hydrochloride, m.p. 248-249C, M+H = 320, [a]D = +25.2 (c =
1, methanol); 30

%(%g@g@gesuifonyl-&ﬂuoro-1,2,3,4-tetrahydro-naphthalepc:lr,il@@g)y&um
methyl-amine hydrochloride, M+H = 334, [a]D = +18.5 (c = 1, methanol);

R-C-(6-Benzenesulfonyl-5-fluoro-1,2,3,¥¢etrah)rdro-naphthalen-I-yl)

methylamln roch 11. 0.5, met I

BB B THCHRARTS Ao\ AR Sk G GRS TR

%Mfﬁ;ﬁ S{hsénends altahdn i wes 2eAcenith iR atdeerbpr essure. R -(3—
é@n@ﬁﬂﬁﬂm }31@;7 3 4—tetrahydm—naphﬂ1alen»ly1methyl ]-methyl-amine

=(3:fluoro-henzenesulfonyl)-1 rQ thale
j%&é LgI‘?’a‘rgnme o?{% 83 EX I—m%%xamr?# %?ng%gﬁnor%etrﬁ%e{hﬂ’
D@4 gvah (G3%) mmlwﬁeﬁss&ﬁmmi@hwéémgymﬁmoh
proce@ﬂfﬁ&ﬁﬁﬁé@%@dﬂﬂm ﬁé@%@é@ﬁi‘@%ﬁﬁﬁ@ﬁl@ms a@e@rdlng to the

process shqQw 00 Boc te
1Step 2 | %lé] J(%E\? qﬁ 88 0 Mﬁﬁéb}? fe?%%%x Qé%? H"Yi
M@#@@ﬁdﬁtmmdﬁ&ﬁﬁﬁ?@a%ﬁiﬂﬂﬁ%w —ceﬁcaa(me hdd
tarRuhdigster Boc Boc iE .NH CNIAH Step 1f'NC S02NalS O 0

The sodium 3-cyanobenzenesulfmate used in this step was prepared by
heating a solution of sodium sulfite (3.2 grams, 25.2 mmoles) in 10 mL

water to 80R=ad @tftiMgrsairtipnisotneretsHosthitiohot-tetrahydro-
3repanehenzsmesiionysidondectRioB diam. 2856266°C, M'H = 380;
R-C-[6-(1H-Pyrazole-4-sulfonyl}-1,2,3,4-tetrahydro-naphthalen-1-ylj-
methylamine; m.p. 181-182°C, M"H = 292;
R-C-[6-(1-Methyl-1H-imidazole-2-sulfonyl}-1,2,3,4-tetrahydro-naphthalen-
1-vi]-methylamine oxalate: m.p. 196-197°C, M"H = 306;
R-C-{6-(3H-Indole-3-suifonyl}-1,2,3 4-tetrahydro-naphthalen-1-yil-
methylamine, M'H = 341;
R-C-{6-(5-Fluoro-3H-indole~3~sulfonyl}-1,2,3,4-tetrahydro-naphthalen-1-
yij-methylamine, M'H = 359;
R-C-[6-(1H-Pyrrole-3-sulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-yi] -
methylamine, M"H = 291.
R-Methyl-[6-(LH-pyrrole-3-sulfonyl)-1,2,3,4-tetrahydro-naphthaten-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, [a]p =+25.2" (c =1,
methanol); .
R-(6-Benzenesulfonyl-8-fluoro-1,2,3,4-tetrahydro-naphthalen- 1-yimethyl)-
methyl-amine hydrochloride, MH = 334, [a]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 = 0.3, methanol);
{6-(3-Fluoro-benzenesulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-yimethyl -
methyl-amine oxalate, M"H = 334; and



mmoles) in 7 mL THE and a solution of sodium bicarbonate (2.1 grams,
25.2 mmoles). The mixture was extracted with diethyl ether and the
agueous phase was concentrated under reduced pressure, heated, and
Wit/ thédtegh Whatman GF/B glass fiber filter. The filtrateRGAEEP2005/013487
concentrated under reduced pressure.tg give 1.92 grams (81%), of 20
sodium 3-cyanobenzenesulfinatem.p. 53967218 C. Following the general
procedure gl CRCENHELA-bln ARG AR IS 1G94y 0 HopREAL 1
2004 a mlxture of R- d ,2,3,4-tetrahydro-naphthlen-1-ylmethyl)-
TR REAEY e 4 gram, 1.0 mmole) sodium
3 cyanobenzenesulflnlc add (O. 246@@2&@ mmole)

tris(dnbgrsz . iR eiva R 0:05 iRk O DBAREMAcieitile
0 nIhos iIno 99dmet heant r
mmct)z@f t%?%ﬁp ‘(?naé %rar@i}é 1%“%10@%9 tgtr%amﬁcg?jlgﬁg fo the
mmphamncnléﬁmmw gram, 1.3 mmole) in 10 mL toluene was
heated atBQE'S for 4 hours. The reaction mixtusec was diluted with 80 mL ¢H.
ethyl aceteme and washed with saturated so,dium chloride. FHé&wO  ANH
2006/0@6790 PCEHeP2005101 Ng7 -108 ¢ drgani€pase was dri :
m sﬁﬁaﬁfz'g’@' @ -@@ reduceepr m
n s ievias sﬁbﬂ t6 low PreSmfeScohmn chromatograpcgvﬁgver silica
gel 230- 400 me luting with 25% %thyl acetate in hexane.
R-[6-(3-Cyano-benzenesulfonyl)-  geupme U
1,2,3,4-tetrahydro-naphthalen-1-ylmethyl]-carbamic add tent-butyl ester
was m&qed asb5a foam O 2 gram (47%) M+- =426, [a]D +5(c =
1 2- R dSedifingh , dro-naphthal Emeth

§a$ﬁ£:ﬂ§kyadc58 L%gg, 2 sulfonyl) benzomtrlle Roe ~H3 ,.NH -CH3
ep " 61"0 Following the procedure of ste&s 9 and

10 of Example 15, R- 3 8% Aminomethyl- 10

5,6,7,8- tetrahydro n Halene 2- squonyI) benzeﬂltrlle was prgHHred as

an oxalate salt m, ) :

R-N-(6-Benzeng 1-8- fm% itétrahy aphthalen
acetamide 15 The synthetlc pro re described iPthig Example was

carried out according to the process shown in Scheme V. F OH Stept F
Step X sodium 3- cvanobenzenesulfinate used in this step was prepared by heating 2

solution of sodium sulfite (3.2 grams, 25.2 munoles) 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 diethy] ether and the aqueous phase was concentrated
under reduced pressure, heated, and filtered through Whatman GF/B glass fiber filter.
The Sltrate 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-ylmethyi)-
carbamic acid fert-butyl ester (0.4 gram, 1.0 mmole) sodium 3-cyanobenzenesulfinic acid
(0.246 gram, 1.3 mmole), tris{dibenzylideneacetone)dipaliadium(0) (0.05 gram, 0.054
mmole), 4,5-bis(diphenylphosphine)-9,9-dimethylxanthene (0.062 gram, 0.108 mmole},
cesinm 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



FS,'Sib FN'BDC F/N~CH3 Step 3 Step4i.,0 oso 00 SCHEME V

Step 1 20 6 8-Difluoro-3,4-dihydro-2d naphthalen-l-one. F, OH Step 1 a

F WO 2006/066790 PCT/EP2005/013487 -109 This step follows the
dlbkagedure reported by Eaton et al., Organic Chemispyrgdtdnd)aisesy

4071-4073 (1973). Eaton's reagent, prepared from 32 g phosphorus

pentoxide and 192 mL methanesulfonito&cid, was heated at 65C. A

solution 5-djfl hen ic add (12.8 am
RIS e AT (RN TRRE e BB 2 e i Heced prespure
rﬁmnméwwenmladneﬁa@am@asan@ eplemeomatpERRby ave i erka 30-
%@Jee@&mwt §% Fdv Mirtucenvas: Mﬁd Rnrt@@lcssagskmt@ﬁeamom}-
wa. rac ice,w
e R R T BB T B LR AR Wained s
5 M@MMM%@@ﬁwer— satigatddmedanatthloride and then

it wasgljesl (magnesium sulfate). The solution was 10 concentrated under
reduced pressure. 6

. € e%lDlrfgdé);% %4 a(Ljﬂh&rdro 2H tﬂgght_ Ie

Step 2 F oC 0- 81 JI Cl FS 15 Amalxture of
6,8-difiuoro-3,4-difyydro- 2H naphthalenﬂm (1.0d oles) and

potassium thiop ate am, S5 rmele

heated at 50C f , ‘ el With 38
hydrochloric acid andy er it was extracted with 50 rol’ d@thyl ether The

organic phase was washed with w ed. (ma u ate).a
conce ﬁ%‘t@’é"ﬁ P?%ﬁﬁ%%oéfeefﬁur%ng{élu }I%ag]:% RS A“)‘mometh}’l'
10 phéﬂwsmhyﬂ&m@hmn malfmriddbenranigilvarobrenaead pyan oxalate salt

GeiySipizeden of i 598 gfﬂg ﬂwa@ttwi-qc%t@d)exane 0.871 gram
(58/0) m.p. 1 0@;z 113C, M}H =273. slt_ggs o 17

R-N-(6-Benzenesulfonyi-8-fluoro-1,2,3.4-tetrahydro-naphthalen-1-yimethyl)-

acefamide

15 The synthetic procedure described in this Example was carried out according to the

process shown in Scheme V.

K H
F N“*Br:x: E ZN\(CHa
Siep 3 i s
— QO 0 =1 @O
B i e
:,S\\ ;;S;\
o0 é
SCHEMEV
Step 1
20 &,8-Difluoro-3.4-dibvdro-2H-naphthalen-1-one,

F : OH  siep 1
| ; ; .

F
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- R-(6-benzenesulfoyl-8-fluoro-1.2 3A-tetrahydro-naphthalen-l-ylmethvl)

carbamic acid tent-butyl ester H F F '‘Boc Step3alo 25

R-(6-benzenesulfonyl-8-fluoro-1,2,3,4-tetrahydro-naphthalen-1-ylmeth)l)-
Wansaees #8id tart-butyl ester was obtained by preparing — PCI/EP20¢5/013487

(8-fluoro-6-phenylsulfanyl-

1,2,3,4-tetrahydro-naphthalen-I- ylmeﬂfﬂﬁ) carbamlc acid tert-butyl ester

(no the roced s 2t

et 310 B AT UL GGt 00 L e PaGL e i
33&@%@7@%@@%&@@@@%%@&?&@%%& Brasplppppentoxide
XD RE, TRiMrdsElfda0 - St prdh R (8-E0z anedutionyt 8-(f)sediflioRe3A

?%izcé} c%'\}[ﬁg%’hg %’ﬂ%hé!h? &%?&?ép 'ﬁ‘x%ﬁéfeé b BACHp A8k LS,

A warm so ut

Uﬁq@méﬁagm%mhaﬂasﬂéoﬁw SO0 A SnL B Frastion mixture was
hiapddna e/t éarbAmicweid Bintshitykesteroutegronty 0 Rdrmked iy imdthe,

Ifd%éf@% cnceoirated widenhedtced Eﬁﬁﬁﬁ@@fz‘r Eﬂh‘ﬁéﬁﬁ&ml art

PHiss in 5 mL pyr|d| e, and 1a 0. cetlc a r|d g was a ‘%
pg carbonal e, water,
e “SoItion Wa

smammmﬂmde@émmmm&mmemypaﬁnm@wn was
cgﬁéﬂéﬁ:ﬂ%ea%ﬂ&kx%@@@ branes SmMSfoIm@wmﬁpmmdm

vﬁsﬁ ‘(% B% m sulfatﬁ% and cgncthrat er red&%@A %epssg’.yejgsaeave

ftuor@t.f;p,z 3,4-tetrahydro- naphthalen I- yImethyI) -acetamideas a
IBRASEOR Bin 3894 35 1Semelarly prepared
was R- N [6 (1 -In ole- -sulfonyl) 1, 2 3 4- tetrahydro- £
naphthalen-Il-ylrnethyl]-Bcetamid&dem®l = 383 Example B
benzenesulfonyl
5-dihydro-imid

A mixture of 6,8-difluoro-3,4-dihydro-2H-naphthalen-1-one (1.0 gram, 5.5 moles)
and potassinm thiophenolate (0.81 gram, 5.5 mmole) in 4 mL DMSO was heated at 50°C
for 0.5 hour. The mixture was diluted with 30 mL 0.1N hydrochloric acid and then it was
extracted with 50 mL diethy! ether. The orgenic phase was washed with 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-yimethyl)-

carbamic acid tert-butvl ester

H

00 == a h5

t, ‘\

R-(6-benzenesulfonyl-8-fiuoro-1,2,3,4-tetrahydro-naphthalen-1-ylmethyl)-
carbamic acid tert-butyl ester was obtained by preparing {8-flucro-6-phenylsulfanyi-
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



The synthetic procedure described in this Example was carried out
according to the process shown in Scheme W. HO ~NH2 .CH3 F N-a~N
F{("H, HI {{j 0000 SCHEME W 25 A mixture
WwilRsfeslfsfidoro-benzenesulfonyl]-1,2,3,4-tetrahydro-naphthedaineb2o0s/013487
yl]-methylamine (0.28 grams, 0.877 mmole),
2-methylsulfanyl-3,5-dihydro-imidazelt46 ene (0.25 grams, 0.96 mmole,
prepared by the method reported Chen et al., W09736859) an _
cengionndipdiesationyoze é@ﬂﬁﬁ?& 7PESHP & §§§N8’m -
42606/066790 PCTIEP20051013487 111 heated under ref lux for 22

hourgeT%e solution was concentrated under reduced pressure to 1/3
volu |Iuted wrth 25 _ Lehyl ace

5 a@@ﬂaﬁﬁaérated under reduced pressure The reS|due was subjected to
column chromatography eyer silica gel 5 230-400 mesh eIutln,g with a
gradlent 02-15% metham‘i’hg&hloroform containing 0.26% g fattsm

. _ 2 ,3,4-1ktra d?&?

e

C-(6-(6- FIuorQ)—IH benzormldazol 4- yIsquanyD 1. 2&9 -tetrahydro- naphthal

en-I- yii-methylamine 'The synthetic proc e de .
was deivied sipter Sidinep dBenmsn g RORC |n gr%gtreh%ag Gl—im alen
BylnidhyBoeatbibtie aSicpri-Stapeate (0. Hg@m@m SOWiEISH fod gR*“i—?"P\fH
Eo%m'!e%?gtgi uﬁd&%@t&cﬁﬁ&ﬂk& The residue was dissolved in 5 mL pyridine, and
16 0.5 mL acetic anhydride was added. The reaction mixture was stirred at 23° for 2 hours.

The solution was concentrated under reduced pressure and the residue was partiioned

between 25 mL chioroform and 5 mL water. The organic phase was dried {magnesium

sulfate) and concentrated under reduced pressure to leave R-N-(6-benzenesulfonyi-8-

finoro-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-sulfonyi)-1,2,3,4-tetrahydro-
naphthalen»l-ylmethyﬂ ~acetamide, M'H = 383.
Exampie 18
R-2-{16-(3-Fluoro-benzenesulfonyh)-1.2.3.4-tetrahvdro-naphthalen- 1 -yimethyl]-

20 amino}-3,5-dihy dro-imidazol-4-one

The synthetic procedure described in this Example was carried out according to the

process shown in Scheme W.

Bl
N C“ N
@ @O Lr* " — ‘
SCHEME W
25 A mixture of R-C-{6-Fluoro-benzenesulfonyl]-1,2,3,4-tetrahydro-naphthalen-1-

yi]-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 Chenet al,
WO9736859) and sodium hydroxide (0.038 grams, 0.96 mmole) in 6 mL ethanol was



INBoc. SHO5~ N-NO \>FN Boo 15 SCHEME X 5t9R 1
R-Thioacetic acid
S-[5-(tert-butoxycarbonylamino-methyl)-5.6,7,8-tetrahydro- na
Wwihalenedswh ester H Boo N'Boc " v Step 1 ~ |- H3C ~j('SK P38 i6u 3487
mixture of R-(6-i0odo-1,2,3,4-tetrahydro-naphthlen-I-ylmethyl)-carbamic

add tert-butyl ester (2.0 grams,5.2 mmidies) potassium thioacetate (0.713

ram 6 dzerre rsgzﬁ 5- bl?%%%%n%“gﬁ hlno 9 9-di le%lt Prme

grams mmoe enzyl neac onés paa

t0 D35 elrmesdingd i a8 b iyl erstatssrrdavasben IS zub SRy adive -
tddodlis0TRpyigihid piniaevkl Bdediamagnddudrniliaiesynd dhattdiedatigier

1 d |
W%%‘r?; %ﬁt% rﬁgs ? %%é%\isggﬁwa&%f wit O lr?ﬁqa\é\%? ﬁ%%@i%ﬁf% gel
5 @%&&%was@&!&%u%amﬁa%ﬁ%} EOfD gRRLNDg
@rmgmmﬁuﬁaq@raﬁdazdme{{ﬁe(ﬂa@mnﬂebeam&m@smms;{»Irte'n&hydro-
ﬂuﬁl\@ﬁ Shbi da}mwge SR ADIQMAIR0 RN QRN Sl

230 400 ‘mesh’elutin W|th a gradlent of 10-15% ethyl acetate in
Relide 208 FATBSENE)
(tert-butoxycarbonylamino- methyl) -5,Bx418ett&hydro-naphthalen-2-yl]

1o ester wags ebiaingd. @ﬁ%%%ﬁxﬁ@i%& mﬁ%@@mm&n&@mﬁm
336, [a] v c =1, chloro 0,Step 2 R (6 Merppto 1.2 3
4-tetrahydro- naphthalen -l-ylmet cid tert- bu ester H H

INBoclNe SotheStap®edsSr ﬂqSlB‘(b@ {p e Olitample was carried out according to the

process shown in Scheme X,

H H
H
N £ Boo "
H Step 1 i m Step 2 m
/“ H,C” 7S aOH
H
NiH
F MBoc F £
Step 3 H
T AL00 = 0 00
s
N Boc - S H :S\
/d» = S
F R
Boo
15 SCHEME X
Step 1

R-Thioacetic acid S-[5-( tert-butoxycarbonylamino-methvl)-5,6,7,8-tetrahvdro-
naphthalen-2-vl] ester

H
Boc N‘-Bcc

“ v 1 CO
« HCTS

20 A mixture of R—(6-iodo-1,2,3,4—te31‘ahydro—naphthlen— 1-yimethyl)~carbamic acid
tert-butyl ester (2.0 grams,5.2 mmoles) potassium thicacetate (0.713 grams, 6.24
mmoles), 4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (0.301 grams, ¢.52 mmole),
tris{dibenzylideneacetone)dipaliadium(0}) (0.275 grams, 0.3 mmoles), and

!llﬁ\

mll
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To a solution of R-thioacetic add

S-[5-(tert-butoxycarbonylamino-methyl)-5,6,7,8- 15

tetrahydro-naphthalen-2-yll ester (0.84 grams, 2.5 mmoles) in 10 mL
wsihanahy@s added 1.0 mL (4 mmole) 4 M sodium hydroxigde,gbhgys m13487
utlon was immediately concentrated under reduced pressure and the

reS|due was partitioned between 10mi21.0 M hydrochloric add and 50

ml, ethyl ether. The organic phase was washed with water, dried

dilsomgnelsilay] suwiiaté) dheremnciitrneploakis B crBR G ST P8 Ade
1ﬁéﬁgoméme%m@tmdmmmﬁm&gﬂdma hetflrits was

wasbggn] b§%§,ﬁ§aa CRuotalin. Sl ud SR8 TN B B2

oro orm Step 3 R-4- f 5 (ten{ Butox on

Pl SRS I BTG A SIS IR LY | ReF Bressiee.
re@:ld%@nh? meﬁmxymmwwﬂim 2B 330=400

ﬁu%f Ste& %q 8159 Mk DEBAQ id Bexane. R-Thicacetic acid 8-{5-
oo nzoimida

zqole-1-carboxyli dd te sed |n
m@@@wmpm%mwa@w& PSR A e
oemd%m@mewamam@mwm%mﬁa&mﬂ {g=1
retal., WO 9400124. Briefly, a mixture
‘@grﬁ ‘378)3 |odo benzene-1,2-diamine (13 grams, 5.16 mmoles)and 1.5
mL &Wa formic aC|d was stlrred at 100for 3 hours then cooled agd 35

g& atnd the resultlng SO|Id was collected Washed Wlth Water and drled in
5 provide 1.16 grams (86%) 6-fluoro-4-iodo-I1H- benonmldazoIe
imp. 210-211C. A mixture of 1.(NQ m (3.8 mmoles) of this
benzimidazole, di-tert-butyl dlctarbonate (0.92 grams, 4.2 mmole‘? %nd 5
mg dimethylaminogyridig&sg L diox8#e vas stirreda-80¢ for 20
hours, then conceg\at i upder reducedguggsure, P fificaliopJof the
residue by coltiem cﬁromatography over silica geﬁ§30 400 mesh eluting

with %g%ssmﬂhﬁ%?@&iﬁh@ﬁwgW-‘Q@rf—butoxycarbonylanunmmethy}} -5,6,7,8-

tg fluoroﬁd‘;‘nlg8 g drﬁid zo@%—garboxy&; %g éﬁgiqr%%% lﬁ%g%ﬁ AR 0! was
@mmmm@ﬁt@m mlwé?e&%%f&aaﬁl’é’ﬁtoﬁd’@f 5&%8?%%&

SHAMN Q.82 ineleditisiibeszydigahtrcetbhe) dipatatiimmdbe@ve4n Hamh, 1.0
I(\)é%?rdrochloric acid and 50 mL ethyl ether. The organic phase was washed with water,
dried (magnesium sulfate) and concentrated under reduced pressure to provide R-(6-
mercapto-1,2,3,4-tetrahydro-naphthalen-1-ylmethyl)-carbamic acid tert-butyl ester as a
crystalline solid, 0.7 gram (95%), m.p. 98-95°, M" =293, [alp=+27.6° (c=1,
chloroform).

Step 3
R-4-15-{tert-Butoxycarbonyvlamino-me -5.6.7.8-tetrahvdro-naphthalen-2-

sulfanvi]~6-flucro-benzoimidazole-1 -carboxylic acid tert-butyl ester
H

~Boc

-_/B
_ Sep3 5
Boel é@ mh@@
P N

The Gwﬂuoro-4-mdo-benzomdazole-l-carboxyﬁc acid tert-butyl ester used in this
step was prepared from 5-fluoro-3-iodo-benzene-1,2-diamine according to the procedure

ulll\
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30

mmole), 4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (0.058 gram,

0.1 mmole), i5 diisopropylethyl amine (0.32 mL (1.84 mmole), and
R-(6-mercapto-1,2,3,4-tetrahydro- naphthalen-1-)iinethyl)-carbamic acid
wastabsdybester (0.3 gram, 1.02 mmole) in 6 mL dioxane wa$gteshein:34s7
50C for 1.5 hours. The mixture was diluted with 30 mL ethyl ether and
washed with 2.5% hydrochloric acid, wager, and 0.75M sodium carbonate.

The .organ ed nesium sulfate centrat
ﬁ%‘?%ﬁﬂ&%@%@é@i re?gllgfﬁge szsys% & étﬂdo%o Ebo %ﬁpdlmne
Ak gramedrap nyrfitet) spdr st ied: gEPO%dsTHG A aélmmgd«mtﬁpﬁ Gradiapirs:
@t &Qﬁé&?&hﬂ srelnindixaledaeddbensidleAciVisynlxmnesival cooled in an

al%ﬂﬁga 9 ‘%'Qn Q& %@é c%il%@é@ RGP water and dried in vacuo to

ert- utox bon mino
m@ﬂé%@fﬁ%ﬁér&rﬁaﬁmﬁ@nlﬁﬁmﬁw}aﬂmm BeRAimidabol
frkcGasBOXY) Igaﬂdzmw%sésmwaaﬁhtﬁdmeﬂaﬁamb@ymmm (0.92

66%) 3%3?%@%%61 Chytitte £:48 (Hdalbld e dizeda

,1IH,J= 2.4 Hz, J =10 Hz), 4.67 (m
L ﬁitﬁ*r‘fi’rthe%@“ﬁﬂ underFedpend prowyn, SEyicten ﬁ%ﬂ’w residue
Bl &t)hihﬂikiﬁoﬁidt)eg‘r@ﬁ)(&v&ﬂﬂl}cﬁgemm—é@ﬁ mesh eluting with 30% ethyl acetate in

Q&Qnéﬁgﬁy @Rd&lo'@@ NBaI Rz AnDE 1R AR HANKHER ester as

na thalen 1 30 met IamneH NH EfN'Boc F!2 Step 4\1/Boo-N
p %% 00% » ML, 73-7 4°(EN P

R-4- [&mammmmmmw@-i-mbmmwm
td?%l&%ﬂ&ﬂh@i%gg Dot 67 &Jx&%é&gv}% #HI%E(IDBIM | RSteRANAT.05
reatedq wi

810 ésf SR ?@usm& ?IhééE%%%%el ]l%raeno s?e%}ésdgf%ax Imflso}e)’
'dhg)pgggﬂmg}aamme {0.32 malL {1.84 mmole), and R-{6-mercapto-1,2,3, 4—tetrahydro—
@Mﬁt@ &@é&e}ﬂy@mm&@iwwa&@sﬁl &t@%&h}@&ﬁzﬂﬁ@iﬁﬂ&@?z&&%

uQro ida carboxylic acid_tertsbut

e DB AP AR el QU SOAS, co
@ﬂggr(@qi:m RS sehlomic acid, water, and 0.75M sodium carbonate. The

yaaae&r&aﬁe&@aﬁgﬁesnwhmﬁtemﬂdw meeiinganineeMedtceBfdssure.

RN ) ]

%etr y%%v%a%% %f@ 5 é’fg e cy%'%‘ét%% st g 240400
(Rythagavi aﬂmeia% ?b%‘é%%%%lﬁamfﬁ&%%}rrﬂam
t%ﬁﬁﬁt@m@@%@%ﬁqﬁemé&%y tRedd] g tert-Butoxycarbonylamino-
GalSe(Ar 4o e- &%@Hﬁé&{ﬁgﬂ&m&éﬁyﬂm&n J:6-fluoro-benzoimidazole-1-
?g&%?g}%gg :fgla %Igt?rljés e!]r &naimt'%?é gsvgg 019 8 3%ré¥axx¥ ?ﬁé%/&] gl% {(CDCh)
ppm [k 8.39 (s, 1H), 7.46 (dd, 15, = 6.3 Hz, ] = 8.7 Hz), 7.29 (wm, 3H), 6.61 (dd, 1H, ] =
2.4 Hz, | = 10 Hz), 4.67 (m, 1H), 3.4 (m, 1H), 3.32 (m, 1H), 3.0 (m, 1H), 2.76 (m, 2H),

1.81 (m, 4H), 1.70 (s, 9H), 1.60 (s, SH).

R-4-[5-(tert-Butoxycarbonylamino-methyl}-5,6,7,8-tetrahydro-naphthalen-2-
ylsulfanyl]-6-flucro-benzoimidazole-1-carboxylic acid tert-butyl esterwas treated with



procedure reported in J. Med. Chem. 47, 12, 3201 (2004). Example 21 (R)
1 (6-(3 Fluoro benzenesulfonyl)-12 3 4-tetrahydro-ngphthalen-1 ylmethyll-
15 3-methyl-urea

]%0@0&%7 §gluoro-benzenesulfonyl)-1,2,3,4-tetrahydro-naphihalens sy §pek-

methy -urea was prepared by treatment of
C-[6-(3-Fluoro-benzenesulfony)-1,2,3,814 -
tetrahydro-naphthalen-1-yl]- methylamlne Wlth methyl isocyanate
metashiopRs e RIOks 8BS RS PRITRT SRS é%ﬁ?@%e The resulting 4-
@@%@Z&W&nﬁmﬂmﬁmﬂz M,?Zﬁéﬁeﬁmnﬁmmbﬂ@Bmlfonﬁ] ~6-
trah%dro nauh '%mﬁgfgﬁz Haatearelgmétmx@ i RIRE 2 Ring the

ad&ribed amp s carried.q rdin he proges
e O e e e S e o

5 Ss@Euifper0,26156Hddaphthalen-1-y1]-methylamine, M+H = 360.
(6-Benzenesulfonyl-1,2,3,4- tetrahyd@{mlen 1-y1)-acetic acid (0.30
grams ‘_‘ 80mmo)an carbonyl d|| ; o- (0. 1 gms, 0. %ﬂ;{ml?img%% :

sulfate (90mg) was added, follblvetiiy-s0dm opropylethylamlne and
gh |e tfe&%t&%t 1 Mr&aé\éﬁtﬁheﬁﬁégeg‘lgéﬁwﬁﬁ She-ganrastiamnpmibildne wisethyl}-
iluted with water, and the resulti | wer
10 fhFEYRRe Wé’é‘@éﬂe\ﬁﬁﬁ 135féﬁer an ngngﬂ Egeg@acblagr[ﬁ-t en%%ﬁ%&%%ﬁ) e
hefak(Biro-naphthalen-1 yl]—metbyiamme with diphenylcyanoimidate acc:ordmg to e

?&éﬁﬁ?é&é&t@&ﬁ&% Jvkdetrrbydio: naduelecsdyyl)-acetyl]-guanidine,

+H = 372. WO 2006/066790 PCT/%%%%&MS? - 115 Similarly
prepared from [6 (3 Fluoro benzene -1,2,3,4 tetrahydro-
naphtH&Red g gengslfonyl)-1,2.34-tetrahydr thalen-1

15 (R)-N-{2-[6-(3- FIuoro benzenesul_gmg;@
N s ben'&%.%éa%?%%%ng}gf g M) & SR FRAIPIR b -

N-16 zenesultony

Arawtny RS IHEHAN Oy ldmieraderimaw PR 1254
siaidieiiePraphthilendpsiiibethilethia Sxaimplatwisccparied oubaboptdithy
0 % dure of Najr et al; Bull. Soc. Chim. Fr; 1069-1071 (1957).
20 Example 22
N-[2- &Benzeneéulfon -1,2.3.4-tetrahydro-naphthalen-1-vi)-acetyll-guanidine
The synthetic procedure described in this Example was carried out according to the

process shown in Scheme Y.

SUSGRETIN L
[ 2} Guanidine [ -

O/I \\o ‘ suifate 00 \\0

25 SCHEMEY
(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

30 reaction mixture was diluted with water, and the resulting white crystals were collected by
fltration, 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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process shown in Scheme Z. Step 1 F INFtZ i O\H.CH3 4cc H S. HO NyO
6~s 0 o HOST, DMAPECD, Et3N o' 0 0~,~ CH3 Step2 F~NH S", O 10
SCHEME Z Ste (116-(3-Fluoro-benzenesulfonyl)-1 2,3
vd et ygh-naphthalen-1-ylmeth Il- carbamoyl}-methyl)-methwtaRsea0iG487
acid bent | ester Step f F/NHZ O~N.CH3 \'S,/HO N O OO O HOST,
DMAPECD, Et3N ‘O 15 -115-

C- [6- -Elugro-benzenesulf tet ah len-1

meth fmr%}llng Rydrochionde %gms ‘5 lﬂg‘? nﬁ%ﬁt‘f}@t&mﬂd&r
mmmw{meﬁm@gmmmw;&

|Mmmwm@um@aaﬁmmlmmiﬁms

N-(3-dimethylaminopropyl)-N- ethyIC| de (0.16 gms, 0.84mmole)

and trlet Iamlne (0 50m1 3 36mmo e) 130 mL methylene chlorlde Wasi

me:ﬂdeobdon to S|I|ca gI
and nm'gsmtﬂéae %mgm%@%mmzayg@aswé&sm@amg to the

0.15 mi’é’ ﬁ’é{é}? 0-benzenesulfonyl)-1,2,3,4-tetrahydro-
r?é?) fi“carbamoyl}-methyl)-methyl-carbamic add benzyl
ester as an oil. WQ 006/066780'PCT/EP2005/013487 -116- 2 GH,

N- -(3-Fluoro- b/nzenesulfop)r IL,2
trahydra-raphthalen-1-y ethylamlno acetamtdg'ﬂtf,j%
s.é@!- 2F N @b HCO2H, P ~ k©

HOBT DMAPECD EtN 0’* ~‘0

Step 2 F 7 NH
HCO,H, PA/C @ /@O
587
oo
SCHEME 7

Step 1
-{3-Fluoro-benzenesulfonyl}-1.2.3.4-tetrahvdro-naphthelen-1 -vimeth
carbamovil-methyl)-methvi-carbamic acid benzyl ester

Step 1

/NHz ——pt GY\E:C}-!:,
@ /E S o KO ] (o
<A QCD O
o 0

C-{6-(3-Fluoro-benzenesulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-yl]-
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-ethylcarbodiirnide (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 0.2m! 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-yimethyl]-carbamoyl}-methyl}-methyl-carbamic acid benzyl ester as an oil.

HOBT, DMAPECQ EtN
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,.SO O OO0O5To a stirring solution of
(([6-(3-Fluoro-benzenesulfonyl)-1,2,3,4-tetrahydro-
naphthalen-1-ylmethyl]-carbamoyl}-methyl)-methyl-carbamic acid benzyl

B8 tRdseg) N 20m1 methanol and 2 ml formic add at roogy-tempaRIasv R,

was added 0.1 gms of 10% palladium on carbon. After stirring for three
hours the mixture was filtered thru Celitgsand the dear filtrate was
concentrated to dryness. The residue was recrystallized from io ethyl
acetaltemid diethyl ether to give 0.090 gms of

N-[6-(3-Flyerphanzenesh 1-1,2.3.4-tetrahydro-naphthalen-1 -vimethyl]-2-

1;2é§£-tetrah¥c{ro ngghthalen -1-yimethyl)-2-methylamino-acetamide
1. Example 24

2-1[6-(3-Fluoro- benzenesulfonyl) 1,2,3,4-tetrahydro-naphthalen-I- CHs
11 - 15 amino}- N-m}e'ﬂw %amlde The synthetic procedure descriagd
this \l__:_xample Wasps(ﬂrleﬁi\out accordm&ffﬁéhg process shown in $cheme

AA.'F NH2 Step EEF iNQ § ~OST@,§5|HEF;,§(|§JOO H3 tep 2
C A E 20 S§EcY 1

6- A sulfonyf=3{7.3, 4 -tetrahydro- naphth@rer‘ol ylmethyll -
aminoleécetic acid ethyl ester WO 2006/066790 PCT/EP2005/013487 -

s 117 QL ENE SRl ot 9 R S P10 STABH Y

naphthalen~l -yimethyl]-carbamoyl}-methyl)}-methyl-carbamic acid benzyl ester (0.15 g)
in 20ml methanol and 2 ml formic acid at room temperature was added 0.1 gms of 10%
palladium on carbon. After stirring for three hours the mixture was filtered thru Celite
and the dlear filtrate was concentrated to dryness. The residne was recrystallized from
ethyl acetate and diethyl ether to give 0.090 gms of N-[6-(3-Fluoro-benzenesulfonyl)-
1,2,3,4-tetrabydro-naphthalen-1-yimethyl]-2-methylamino-acetamide formate salt:
M+H =391,
Example 24
2-4{6-(3-Fluoro-benzenesulfonvl)-1.2.3.4-tetrahydro-naphthalen-1-yimethyll-
aminol-N-methyl-acetamide

The synthetic procedure described in this Example was carried out according to the

process shown in Scheme AA,

STABH, EtN o o

@ H
CHNH,

"I \\

SCHEME AA
Step 1
{16-(3-Fluoro-benzenesulfonyl)-1,2.3.4-tetrahvdro-naphthalen-1-yimethyl]-
aminol-acetic acid ethyl ester




C-[6-(3-Fluoro-benzenesulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-y1]
methylamine hydrochloride (0.5gms, 1.41 mmole) and triethyl amine

(0.2m1, 1.55mmole) in 25m1 dichloroethane were stirred together for
wWieemiggtas, and then the 5 solution cooled in an ice-bathe ?r58%0s/013487
solution of ethylgloxylate (0.32m1,1.55mmole) in toluene was added, and
then followed by sodiumtriacetoxyborolifdride (0.7gms, 3.08mmle). The
reaction was stirred for four hours and then was quenched by addition of
2% sodium carbonate solution. The mixture was extracted twice witlyeth
acetate, and the cafﬁﬁhe orgagispaxtracts were washed with sat

NaQl solutio dri over 0 ma%nesmm Stlfate, filtered, and strlped j}

a - ressuret give{[6-(3- Flugfé-bpnze SO % H,C
1,23,4¢ ,e--.o N’?ﬁnﬁf@ﬁﬁ minokacetic aeld _ethyl ester.
The Hgy$alpwas crystallizegfroum dé%t,@yl ether - methéﬁ%l Yield: O. 4ngs

M+H = 406. Step 2 15
2-4(6qd (@ dTlodrerranestitiogliit 1223 A-tetrethyfdeonapbiitate -ylyAmethy |
el %h&éﬁﬁaw&r@&ﬁ&@mot%&sﬁ 2NmEdR) bt el Rikt30. b, NH2 |

RS AL TR 5 SRt Bn s e e
5 achiop sodid e B iadetch 10% s tions firdaiEew Ao i Br, hRmmpL) in

RyRiBylarRingded, ?Qﬁﬂﬁ&ﬁ%ﬂé}%@@%@ﬁ&xwmd dx@hgaemd (0.7gms,
erature.for 24 hours and t ncentrate unde uce
pr@:}ggé-‘ﬁfrﬁeﬁJ ?h oﬁawas a?’s‘ééﬁle f&rcf%an% i ‘f%sd?et%nﬁhezﬁn r vt\%lhémm
addrsedipresasherate S{{MMMW@W% eﬁ%%sﬁsdf‘@@ mth ethyl acetate,
tetbydenbaRiialan dxinatidi-amihe} - Mihelyktadetadlisshama, dried over
10 @(Qégé%%pgﬁ&ﬁgltﬁkgg&j &9%&1 Mﬂi‘o’ﬂ ﬁgaet%geﬁém&s%?e to give{[6-(3-

oy B4 %ééﬁ%?%?ﬁabﬁﬁﬁ’&@ﬁlwméﬂmmr amipgdracetic acid

kB8 frofrl Gictliybesiynthetictiproce didd: 0.42gms,
dgsgribeddn this Example was carried out according to the process
ShOW%In Scheme BB.

Step2
15 2-{16-(3-Fluoro-benzenesulfonyl)-1,2,3.4-tetrabvdro-naphthalen- 1 -vimethyll-
aming}-N-methyl-acetamide
" &
F - -

H 8]
" :__/N Step 2 @ :
(e e QOO
. CH,NH, 5
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 L. 1 molar methylamine in
20 methanol The solution was stirred at room temperature for 24 hours and then

concentrated to an oil under reduced pressure. The ofl was dissolved in ethanol and IN
HCl in diethyl ether was added to precipitate 2-{[6-(3-Fluoro-benzenesulfonyl)-1,2,3,4-
tetrahydro-naphthalen- 1-ylmethyl]-aminc}-N-methyl-acetamide as a hydrochloride salt.
Yield 0.045gms, M+H = 391.

25 Example 25
(R)-6-{3-Fluoro-benzenesulfonyl)-1.2,3,4-tetrahydro-naphthalen-1-vimethyl]l-

urea



F~NHZF ,-NYNHZ \\O 10lI/KOCNSiO O0OO0O
C-[6-(3-Fluoro-benzenesulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-yl] 5
methylamine hydrochloride (0.5gms, 1.41 mmole) and potassium cyanate

\%ngﬂs’g“;l] 99 mmol) added to to 30 mL stirring water, and WepfRishidif1zasT
was heated to 60 C for five minutes. The reaction mixture was then

cooled to room temperature, and the reblfiting white precipitate was

collected by fjl ratlon wash old.water, and dried under vacuu

give oﬁee §5f81%§§ aéﬂﬂgﬂ'% £ 1'% STl awi A TE! g% the
mmmmﬁ@ﬂmﬁﬁea M+H = 363. Exam ly e 26
(R)-N-[6-(3-Fluoro-benzenesulfonyi)-1.2.3,4-tetrahydro-naphthalen-l-yyjmet

hyll- methapesulfonarnide Jh.synthetic procedure elescribed |n this~ YNH

Example whas carrled out gccording to the 15 proc show S heme
CC.H F K - 2 00 I+EH3502C r-~ m
C-[6-(3- enzepesuylionyl)-1,2 3‘§P%\irahydr ilen

%
methylamine f?&. chloride (0.5gms,1.41 mmole) was d‘l‘sé@lved in 20 mL
methylene chloride and 0.5 mL pyridine, and the mixture was cooled in an

ice bafh[ Q@kf@hm’rbmmn&}lﬂ&mﬁdb?(»@ Afegabyitormamijiwies-deded
5 diﬁéﬁ&@ét}toﬁgh?ﬁy r??&%%ﬁ&!éﬁ&%é%tgsm_r WasaAt [ee Prghi.co
a e en e warm to temperature e reaetlo,
ﬁfﬁ ?i, wasff c%%n%%ggy SRRt o foh ewasex??écgea %%t# tor five
rreithyiksn m@mnmgmwmg WaohBHePERtEs, adcde resulting
(MEeQdcfilteredardkenadiirtediondrisedused dIasitee, shlairRaiddger

\%Sécméﬁifé tal‘%%% fE?eﬁr# ?sget?'yhewer 883 \5%3%011%)0"5 +2,3,4-tetrahydro-

“N- uoro- ony
10 g frnpmeih Rzt E fintsthy]-methanesulfonamide, M+H =

398. Example 27 Formulations WO 2B86/663#00 PCT/EP2005/013487
119 (Ry.N-[6-(3-Fiuoro-benzenesulfonyl)-1.2.3 4-tetrahydro-naphthalen-1-yimethyl]-
methanesulfonamide
The synthetic procedure described in this Example was carried out according to the
15 process shown in Scheme CC.

H

E N CH,
. AN
‘L0 O
e o ¥
CH,S0,CI _
S .

N Ve
’7\ 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.

20 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
(MgS50s,), filtered and concentrated under reduced pressure. The residue was

25  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



Pharmaceutical preparations for delivery by various routes are formulated
as shown in the following Tables. "Active ingredient” or "Active
compound" as used in the Tables means one or more of the Compounds

wbhessndersh. Composition for Oral Administration Ingrediei % wptivitio1z4s7
Active ingredient 20.0% Lactose 79.5% Magnesium stearate 0.5% 5 The

ingredients are mixed and dispensed rt¥Pcapsules containing about 100

mg each; one capsule would roximate a total daily dosage.

Comp B B To O S S e T SRR AT RN e e
mothedolipaine Saesstiatiie ingsedieaioes cheifefone el wabin the Tables
kfeifsené @bHoR MtHPohnmdaiErefidiieinta0% 10 The ingredients are
combined and granulated using a.solven methanol. The

formulation is then dried %@%ﬁ%@%@%%%ﬁq about 20 mg

of actW%@ﬁ‘?ﬁOund) with an appropriate tablet machin& @bf#position for

ra i fINgredient AmMount Active compoung.gsf) g Fumaric

add-0:5-g--Sedivm-chloride2-0-g—Methyl-paraber-0-16-g—-RPropyl-paraben

A3~ A~ g TR

A hyd . Y ACAlL
0.05 3‘a’é?§ﬁulated sugar 25.5 g Sorbitol (70% scblutionﬁ“i.’gS g Veegum

K (Vahthgrsiti®@osiearetg Flavoring 0.035 ml Colarings ®5%ng WO
5 ‘ = e N
The Igiedienis ate (Sd0 0 N SRSTRIon Qe Ao

each; one capsule would approximate a total daily dosage.
Composition for Oral Administration

Ingredient % wt.fwt.
Active ingredient 20.0%
Magnesium stearate 0.5%
Crosscarmellose sodium 2.0%
Lactose 76.5%
PVP (polyvinyipyrrolidine) 1.0%
10 'The ingredients are cornbined and granulated using a solvent such as methanol.

The formuiation is then dried and formed into tablets (containing about 20 mg of active
compound) with an appropriate tablet machine.

Compaosition for Oral Administration

Ingredient Amgount
Active compound i0¢g
Fumaric acid 05¢g
Sodium chloride : 20g
Methyl paraben G.15g
Propyl paraben 005¢g
Granulated sugar 255¢
Sorbitol (70% solution) 12.85¢g
Veegum K (Vanderbilt Co.) 1og
Flavoring 0.035 mi
Colorings 0.5 mg




Parenteral Formulation Ingredient % wt./wt. Active ingredient 0.25 g
Sodium Chloride gs to make isotonic Water for injection 100 ml 5 The
active ingredient is dissolved in a portion of the water for injection. A

ﬁigfzigli}ejg}%%%gntity of sodium chloride is then added with stirrm%}gy%%&um
the

e’solution “isotonic. The solution is made up to weight with
remainder of the water for injection, filteyed through a 0.2 micron
membrane filter and packaged under sterile conditions. 10 Suppgository

Formulatdadimgradient % wtiwt. Active ingredient 1.098-Peshidhgbne

-gtycot-1666-74-5%Potyethytene giycor 4000 24°5% The ingredients are

melted together and mixed pn a steam bath, and pouked inta _malds
contaiiig"e8 ﬁﬁ\f@fﬁﬁ%ig%pﬁégﬁ?grgl;ﬁﬁlaﬁ%n ﬁgrealéﬁ?s%%r%éins
Active compound 0.2-2 Span 60 2 Tween 60 2 Mineral oil 5 Petrolatum
10 Methyl paraben 0.15 Propypasaean b8anBtikk (butylated hydroxy

anisole) 0.Q1 \Water g-s-100-WO-2006/066-+90-PCHEP 200503348+

121 AWﬁﬁﬁﬁﬁgredients, except water, are combined and heated to

about A@fsainireditring. A sufficient quantity of water at @8dgt 60C is then

adtetk it g RRESLS TNy —to eTnuisTy the Moregients, gRE Wate [sHiskic

tiont. 5. .Saveral.adueals
e A ot T et Trrevtry -
suspe%?ﬁ’i@ééﬂ?&ﬁ’ﬁﬁ‘g from about 0.025-0.5 per¢ent a&@éﬁc‘ompound

5 are prepared as nasal spray formulations. The formulations optionally
The active ingredient is dissclved in a portion of the water for injection. A
sufficient quantity of sodium chloride is then added with stirring to make the solution
isotonic. The solution is made up to weight with the remainder of the water for injection,
filtered through a 0.2 micron membrane filter and packaged under sterile conditions.
10

Suppository Formulation

Ingredient % wi./wt.
Active ingredient 1.0%
Bolyethylene glycol 1000 74.5%
Polyethylene glycol 4000 24.5%

The ingredients are melted together and mixed on a steam bath, and pc_mred 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
Methy! paraben 0.15
Propyl paraben 0.05
BHA (butylated hydroxy anisoie) 0.01
Water g.s. 100




contain inactive ingredients such as, for example, microcrystalline
cellulose, sodium carboxymethylcellulose, dextrose, and the like.
Hydrochloric add may be added to adjust pH. The nasal spray

viersoudaiions may be delivered via a nasal spray metered puran/ieivedeatss
delivering about 50-100 microliters of formulation per actuation. A typical
dosing schedule is 2-4 sprays every 441 hours. Example 28 Radioigand

binding studies Thjs example illustrates in tr adi bin |n

e A L A S R R
tivémgioh infitentvpemiieofita asHotitoSCibloadddd teitinirigtions Hiring
& Hi8dgandafinkwe amade- N a0mpeating. iiiodingng of [3H] LSD in

cell membranes derived from 3c Is st I%{ expressmg
recombinant human 5-HT6 re inations of 5-HT2A

5 ||ganﬁeaﬁhﬁu@;q@@mpm@by%mﬂ@t@@mﬁ»@%ﬂé&ﬂﬂeﬁr@éﬁﬁ
é%:ﬁ%dénéda&lgeépa@aaemawp@ﬂ@gwi@ﬁﬂm%aﬂdﬁe&b&xﬁummwwame)
in cell membranes ved romeHO Id cells si(;}a(é SERIESAINGe codium
recm%lnant%ur%ra receptor embrane were prepareél rom
néeme@#nﬂ%eeyqﬁermaﬁeét&é b&F S sabniasidanar basddad hopdiust
Pharmaealaypr¥ofoddudnicar(nd? b 3822 ednth il amsLigacheeteinesn?b

10 g%qg?fmatlon ﬁ%wl%b%c%ﬁe?mmgat}&@?&%@a%g 81&(93%9@

affinity at the 5-HT6 receptor, all determinations were
Apsing fshedula i Bubrr EBHRSAIG BRAA-Tris-HC1, 10 mM MgS04, 0.5

mM EDTA, | mM ascorbic acid, pH fiﬁ% in a 250 microliter
reactlon vqume For estlmatlon of affinity e 5-HT2A receptor all
RAHGARCLRRE RS assay buffer containing 50 mM 3o Tris-HC1,

dbcoriiobclinstrandsliCeib b 2adibligah AbBRIGY rud 266 noimpditad of
T m volume Assay tubes contalnlng [3H] LSD or [3H]Ketanserin (5
: nM), eting ligand, and mem Were incubated in a sh%ktlng wa. er

bath fE? ¢ AP 6PBRg ées IRYERREE IR E? Was dgRymined as
fitihoed, mmmmmw@aégm&ﬁmw@v%m@mwm for

S Sl et ot By,
PR SR L AT %é‘%iﬁ SRR b AT
20 eirgpRdelareb Topsteg for Dnshnecd i EH st Gr (81K etanserin
fﬂ&ﬁk&h&a@ﬁ%@@éﬁﬁﬁd@@ﬁlﬁ@ﬂ(ﬁ%%m fiting-epReaptatiardintingdate
(B PRIaIEes 00 o, SO LAY NS HRSRLEF R DB, hekor
embxanes were prepared from HEK 293 cell lines by the method described by Monsma
et al., Molecular Pharmacology, Vol. 43 pp. 320-327 (1993), and from CHO-K1 cell lines
25 as described by Bonhaus et al., Br ] Pharmacol. Jun;115(4):622-8 (1995).
For estimation of affinity at the 5-HT receptor, all determinations were madein
assay buffer containing 50 mM Tris-HC, 10 mM MgSOs, 0.5 mM EDTA, 1 mM ascorbic
acid, pH 7.4 at 37 °C, in a 250 microliter reaction volume. For estimation of affinity at

the 5-FT,a receptor all determinations were rade in assay buffer containing 50 mM
30 Tris-HCl, 5 mM ascorbic acid, 4 mM CaCl2, pH 7.4 at 32 ¢C, in a 250 microliter reaction
volume,

Assay tubes containing [*H1] 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-HTs) or 60
min. at 32°C (for 5-HTz), filtered onto Packard GE-B plates (pre-soaked with 0.3% PEI)

35 using a Packard 96 well cell harvester and washed 3 times in ice cold 50 mM Tris-HCL
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5 where Hill is the Hill slope, [ligand] is the concentration of competing
radioligand and IC50 is the concentration of radioligand producing
half-maximal specific binding of radioligand. The specific binding window
wabsdifergnce between the Bmax and the basal parametqisy 49 usifthesy
the procedures of this Example, compounds of Formula | were tested and

found to be selective 5-HT6 antagonist®pselective 5-HT2A antagonists, or
both. For example, the compound

mm%muﬁmmmhmm%vwmm@e
rﬁ b &gwommately 9.85 for 5-HT®6, and N- (6
zen ulfo tra naphthalgn t midine,-
chou B RPN G BEroP T B g lfited
@@mm&mmbmmd@@w%mﬁﬁd@%@m@w
compounds o_f _the invention may bqln a maglel of %Qal cog}tlon: the

object recognition tasidigdeh W (Charles
River, The Netherlands) were used. é?b?‘ﬁpoun S were prepared daily and
dissolyedd mmmm@lm@m mﬁiedo&hshmdﬂaes@yﬂplmﬂg stiditibgand

lways given ip. (inje
%%a‘ib%ﬁ% T%%%ﬁyﬁe o%z‘(‘)gméll (e:g Was jeCtBCF Igl(gég%r%tes a te%%ﬁ{%%%bdm3 of
lB}ésEleaﬁéﬁaféfﬁlenters The testlng order of doses was 25 determlned

domk &'ﬁ%ﬁ Woldarialy
L e e A e e

g AT VA T RANHHOE 5 SRR ) 2 ARABSTI R 58 B
Jmh%ﬁ&,tﬁeraﬁmwmm&wnmlfmme@ﬁcwmwkmﬂmﬁzwm Yl)
a5, dRehnioral e Bihap. Bials Resilad T2 HOA006(g06790
3- Claims, 1. A compo {% of formu % 3 e
Flﬂznmgeéfyaﬁ b3 %W&F&&é@%%% g‘é‘ﬁ owed ap
Vel eppifeximasétpMBthd;5HiF kom | to 3; 10 g is O, | or 2
Example 29

Cognition Enhancement
The cognition-enhancing properties of compounds of the invention may beina

model of animal cognition: the object recognition task model. 4-month-old male Wistar
rats (Charles River, The Netherlands) were used. Compounds were prepared daily and
dissolved in physiological saline and tested at three doses. Administration was always
given Lp. (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 2 double blind protocol.
All rats were treated once with each dose condition. The object recognition test was
performed as described by Ennaceur, A, Delacour, [., 1988, A new one-trial test for
neurobiological studies of memory in rats, 1t Behavioral data. Behav, Brain Res. 31, 47-
59.
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Ar is optionally substituted aryl or optionally substituted 5 or 6 membered
heteroaryl; ----- is an optional bond; each Ri is independently halo,
C1-12-alkyl, C1-12-haloalkyl, Ci-Iralkoxy, 15 hydroxy, Ci-12-heteroalkyl,
WyerensB630-Ra, -C(=0)-NRbR", -SOz-NRbR'> N(R")- C(=Operemoes/013487
-C(=0)-Re, where tis from 0 to 2, Ra, Rb, Re, Rd and R™ each
independently is hydrogen, C1-12-alkyd2%;n -alkoxy or hydroxy; R3 R4

R5 T N\ R21s R. nisfrom 1to3; 20 R3 and R each independently is
hydrogen or Ci-12-alkyl, or R3 and R4 together may form =0 or =NRg
wherein R1 is hydrogen or C1.32-alkiaizned one of R5 and e is hydrogen

or C1.12-alkyl and the other is: hydrogen; C,-12- alkyl; amidinyl;
aminqcarbnyl; Ci-12-alkylcarbonyl; Ci-,z-alkoxycarbonyl,

amingéarbghcé - gf’lﬁéa? y r 3glr'f%lifllﬁi(;'-CI-12-a|ky|carbonyi;
Cl.12-alkoxycarbonyl-Ci-12-aikyl; 25 imid@ ‘()J,pnyl;ﬁmidazolylcarbonyl;
pyrrolylcarbonyl; pyrrolidinylcarbonyl; N- gyanoamnjidinyl;
C,-12-alkylsulfonyl; hydroxy-C ;_lé(-?;k
C1-12-alkyl; Ci-12-alkoxy-Ci-12-alkyT;"Citiz-ali onyl-C5-,2-alkyl; or
optionally substituted 5 or 6 membered hetéroary di RS and R6 together
with the JyFageR-fanulich dey.81e aliaghedsmay form an 30 amidinyl
group, a Urea group, a guanidinyl group or a 5- or 6-membered heteroaryl
or he‘f@%&%lyl ring that is optionally substituted and which optionally
includes amn &dtitoAdbideteroatom selected from 0, N and S; or WO
2006/06679@ Rorh/ER2)05/013487 -124 one of RS and R6 and one of R3
and R4 togetsh&r with the atoms to which they are attached may form a 5-

or 6-membéted %ir?é hat optionally includes an additional heteroatom

selected frémivomierdicubstitying avhas cnkdmeilyisuhstitnetd Sreire pigrbened
ZetérohAg; compound of claim 2, wherein g is 2. 4. The compound of claim
3, wherein m is.0 orol. '&z?aﬁjcﬂ&@ compound of claim 4, wherein R3 and

R4 are hyd-r"omemr&.Em e compound of claim 5, wherein RS and R6 are

hydrogen. BsRTiidndsneaderidy drloafrn 52tk CimdmboaiHsGnd et
fyydrogerCanchtheroalhd dpadslzSatYhR®, —C(=0)-NRPR®, ~SO,~NRR’, -N(R%)—
C(=0)~R", or -C(=0)-R", where t is from 0 to 2, R%, R®, R%, R? and R® each independently
is hydrogen, Cy.2-alkyl, C;.1p-alkoxy or hydroxy;

=3 r*

RS

R*is TR 5

nis from 1 to 3

R’ and R* each iudependently is hydrogen or Cyqz-alkyl, or R’ and R*
together may form =0 or =NR’ wherein Rfis hydrogen or C;.;2-alkyl; and

one of R” and R® is hydrogen or Ci.1z-alkyl and the other is: hydrogen; Cy_,-
alkyl; amidinyl; aminocarbonyl; C,.,-alkylcarbonyl; Cy.yz-alkoxycarbonyl;
aminocarbonyl-C,._1p-alkyl; amino-Ci.z-alkyicarbonyl; C,.q5-alkoxycarbonyl-C,.-alkyl;
imidazolonyl; imidazolylcarbonyl; pyrrolylcarbonyl; pyrrolidinylcarbonyl; N-
cyanoamidinyl; C;.1z-alkylsulfonyl; hydroxy-C;_jz-alkylcarbonyl; aminosulfonyl; hydroxy-
Criz-alkyl; Cy.1p-alkoxy-Cy.ip-alkyl; Cy 1o-alkylsulfonyi-C;_jp-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 guanidiny! group or a 5- or 6-membered heteroaryl or
beterocyclyl ring that is optionally substituted and which optionally includes an
additional heteroatom selected from C, N and §; or |



8. The compound of claim 5, wherein one of R3 and R6 is hydrogen or

Cl-12- alkyl and the other is: hydrogen; CE_12-alkyl; amidinyl;

aminocarbonyl; CF-12 20 allrylcarbonyl; Cl-12-alkoxycarbonyl;
eashgnyl-Cl-12-alkyl; amino-Cl.1z- alkylcarbonyl; PCT/EP2005/013487

Cl-1z-alkoxycarbonyl-Cl-12-alkyl; imidazolonyl; imidazolylcarbonyl;

pyrrolylcarbonyl; pyrrolidinylcarbonyl; f4cyanoamidinyl;

C1l-i2-aikylsulfonyl; hydroxy- Cl.12- alkylcarbo Fgl aminosulfonyl;

hydroxy-GidoERyinCRS BB dineaf K| A Rypastoerish she anmsiadich tey

& TERkETRads tﬁrqayybr%ﬁxﬁeﬁbewm@hdmny@mm widésioal

he AR BBRS
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R3 and R6 js %“ﬁ}e % other is: hydrogen; 01.12-alkyl; amidinyl;
aTkyIca onyl; CI-12-.alkoxycarbonyl;
aminocarbonyl-Ci-1Z-alkyl; amino-Cl-1z-alkylcarbonyl; Cl-12-

alkoxycarbpayhiedchraldlaon 1, rhbyis gforybr 3r
hydroxy-ClI-12-alkylcarbonyL 30 10. The compound of claim 5, wherein
RS and R6 together with the nltrogen to which they are attached form an

amidiny| FoeermpoTHbAESHEBAnISTERMASS: wherein R3 and R4
together with the nltrogen to 35 WhICh they are attached form =NRf

wheregi R‘/{.&})’ '%}/81%0%% RS and ;R&-are hydrogen. WO
20067066 2005/013487 125 12. The compound of claim 4,
wherein R3 and R4 together with the nltro% nto WhICh they are attached
form 0. TBaddaenpompbofdaihclaithedsinRepeif B o IRSogsR R6 and one
of R3and R4 5 together Wrth the atoms to which they are attached form

an imidazoalinyl rlng 14, T und. o Ial is optionally
substtuted PheATHP r%o%h claim ghw}h Eg[‘s 5o0r6
membered heteroaryl selected to from mdolyl pyrrolyl, |m|dazolyl,

pyraz’f"y' l?ﬁ@ einidazalybribiamyd, e, que sty et B iy Hpdidignd aedche

optlon stjituted. 16. The compound of claim 3, wherein one of RS
& ﬁ% "of R3 and R4 together with the atoms to which they are
attached form an imidazolinyl ring. 15 17. The compound of claim 3,

whergjn R2+g asaiperad of dtalies, Widzeal wﬁﬁﬁwﬁﬂ?@kﬁk@@mﬁ)&i—
et mdagokamies Gl ol aeBas )

guanldl alK trahydr

rim
MM 12-utiefo R aRAY A BO oAl ?/‘FY fi}?ﬂaﬁéﬁnamlbihyl 5 or
ﬂﬁt%@ﬁxﬁ&m&m@ﬂﬂa aiilqdk mﬁdazolonyl imidazolylcarbonyl;

imidazo mI{ olg%&g]%@ Qﬁimlﬁfle}%@h@%uifonyh hydroxy-

||Wga alleyl, |m|dazoI|n Icarbo l,
c@srhsm fyifony’s ydroxy-C. yaﬁ%y - tfror

optionally substituted 5or 6. membered heteroaryl.

9.  The compound of claim 5, wherein one of R® and R® is hydrogen and the
other is: hydrogen; Cy.12-alkyl; amidinyl; aminocarbonyk Ci.2-alkylcarbonyl; Ciqo-
alkoxycarbonyl aminocarbonyl-C,.1o-alkyl; amino-C,.jz-alkylecarbonyly Crao-
alkoxycarbonyl-Cy.12-alkyl Cr.1o-alkylsulfonyl; or hydroxy-C;.1z-alkylcarbonyl.

10. 'The compound of claim 5, wherein B’ and R® together with the nitrogen to
which they are attached form an amidinyl group.

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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pyrrolylcarbonylamino-C1.12-allryl,
amino-Cj.r2-alkylcarbonyiamino-Ca.12-alkyl, CI.12-
alkoxycarbonyl-Cl-12-allgiamino-C1-12-alkyl,
wacyasoeuanidinyl-Cl-12-alkyl, Cl-12- alkylcarbonylamino-CM?fm#kgnymsm
aminocarbonyI-CI-12-a|ky|amino-CI.12 kyl, 25
pyrrolidinylcarbonylamino-Cl-lz-alkyl, o -alkylsulfonamido-Cl-1z-alkyl,

ammogylfom&a %M%‘%QJ@RB‘W@&Q%X@M? Fileld@itbgen to
Cl-12- alkylearbonylamino-Cl-12-alkyl,
F&é"@fﬁé‘?ﬁiﬂﬁq r.12-alkyl, Cl-12-alkoxy-Cl-12-
aIIryIamlno -C1-12-alkyl and
Cj-32- ?ékylswiéfaaﬁ{&h&&ﬁ*&xiﬁ{m et Aot A0:h Iims@eﬁamnm R®

3 2isa [-12- alk -l amino alkyd
e IR R e AN P AT e, o
amidinyl-ClI- 12 -alkyl, ure-Cl- 12 -alleyl, amldlnyl

guanidiny|Cerbedyipernd Rl [RHNeEARNONK dptidmidlkibstituted phenyl.
amino-Cl-12-alkylcarbonylamino-C1.12-alkyl,

Cl-Iz-alkylcarbonylamino-CI-12-alkyl,
aminotarb oy cemponng rfAkie &1 Whgpw Agyis 5 or 6 membered hetercaryl selected

Cﬁ*ﬂhﬂﬁi&ﬁl‘ﬁwh@wﬁﬂﬁwﬂﬁ ipdPadigll betiikiddioby L el et gbrﬂcﬁny}
vggg %%%Q(ggggggsggl égP2005/013487 -126-~ Re RBR

NN R Rot/Y R, OYN,R"R %NARh 4N-Fe _N\R1; 4N,R, 4N
~N\RO~~R N\RLN N\/N,~ NtN N~/N'R~o N, 0O N\R: N,~RLR
IN~Rt 4. Ri Fheé ettipotitd of (Bitis, W&m@eNﬂ%i@ﬁbMMﬁfM&R‘

QR RN bl B BN co BUNRA M AND 0 10

R"R'LN,~R,N~0 O N, RN "Fe N Rh R&N.R"RNN,R" Ré Re\N.Rn R

| N~ N.Ri Rft~ ,, /}4NJ~Rx N2 N,R" R~\N N N\Rn ~~ (.O or wherein R9

is hydﬁdgemucmmdgpdemwwm@k pirémyiGar ppligh &llyi,-alkylamino-

sgpaﬂsnéﬁdcﬁs@r@l@dﬂ%&&@ﬁ?i%ﬂﬂa€mmﬁ%@&?%”ﬁﬁﬁcﬂfﬁ%&mﬂ—

Y R9E " riding1-C1p-alkyl, tetrahydropyrimidinylamino-Cy. 12-alkyl, amidinyl-C;.
12-alkyl, ure-C; 1p-allyl, amidinyl, 5 or 6 membered heteroarylamino-Cy.iz-alkyl,
imidazolylamino-Cy.i;-alkyl, guanidinylcarbonyl-C;. z-alkyl, imidazolonylamino-Cy. -
alkyl, imidazolinyicarbonylamino-C,.iz-alkyl, aminocarbonyl-C;.1»-alkyl,
pyrrolylcarbonylamino-Cy.1z-alkyl, amino-~C.i2-alkylcarbonylamino-Cy.iz-alkyl, C;.p-
alkoxycarbonyl-C,.p-alkylamine-C;.;o-alkyl, N-cyanoguanidinyl-C;_p-alkyl, Cy_1o-
alkylcarbonylamino-C,.yp-alkyl, aminocarbonyl-C,.i;-alkylamino~C,.yz-alkyl,
pyrrolidinylcarbonylamino-Cy.iz-alkyl, Gi.yz-alkylsulfonamido-C;.;p-alkyl,
aminosulfonamido-Cy.iz-alkyl, Cy.12-alkoxycarbonylamine-Cy.jp-alkyl, hydroxy-Ci.jo-
alkylcarbonylamino-Ci.1z-alkyl, hydroxy-C;.;,-alkylamino-C, .1 z-alkyl, Cir-pp-alkoxy-Cy 12~
alkylamino-C,.gz-alkyl and Cy.iz-alkylsulfonyi-Cy.jz-alkylamino-C,.;p-alkyl.

18. The compound of claim 3, wherein R* is amino-Cy.j-alkyl, Cp.1o-alkylamino-
Cy-1z-alkyl, di(Cy.1p-)alkylamino-C,.1o-alkyl, guanidinyl-Cy.12-alkyl, aridinyl-C,.15-alkyl,
ure-Cy.12-alkyl, amidinyl, guanidinylcarbonyl-C;_1;-alkyl, aminocarbonyl-C, ;,-alkyl,
amino-C;.jz-alkylcarbonylamino-Cy.1z-alkyl, C.1,-alkylcarbonylamino-C,.i;-alkyl,
aminocarbonyl-Cy.iz-alkylamino-C;.15-alkyl, or Cy_pz-alkoxycarbonylamino-Cy.y5-aliyl.

19. The compound of claim 3, wherein R® is:



Cl-aralkyl, and Ro' is hydrogen, alkyl or -NRR'. 5 20. The compound of
claim 3, wherein R2 5s: Rf R Re Re R NVN. hoVFe RN n O~N RV iFe I R
4 iR -R™ N~' MMNRNN\RN\R[NN\R'N'RI wherein Rs, Rh, It and It each
wiaospengestly is hydrogen or methyl. WO 2006/066790  PCT/EP2005/013487
PC'T/EP2005/013487 -127 21. The compound of claim 3, wherein R3 and
R4 are hydrogen, RS is hydrogen or -ié&hyl, and R6is: Rj RE RV Re Re

r) ON f2~ IIIINN \Ri N'NI'Rn O t3~ h NN~RI N{N NYN"R" Nr) RL, TN
~N RIB (N N~.RI O\ ‘%:l R00/o°<’R|F*“’N|Rnft~ iRh RI ORIOQ
NVRn R~(r) :!/ ;'O 5’re|mR<.I§|s h§} Tﬁ’ a#kylogp‘frmnaﬁy g

al

subsﬁd@he N%‘OTE:H\ ted imidiny,/kh, R, d Rk
in ea depengent qc ren,ge roge Cl_125 yﬁ an is:
hydrogen, alkyl or -NR"R'. 22. The compound of claim 3, wherein R3 and

R4 are ydrrggen Rsis hydrogen or methyl, and R6 is: R R s R S
RINN~
Rb, R and

-R'R N~Rp-ORIN R h
eac pe s h dr et 3. T e
compourT\q/of @Ialm\lfwhereln said co oundn‘s of rmula II ~m R

Ar'Jd2 | Ni\';awhmﬁgf‘i and R2#«g as re Hﬂ claim.4%-24. The
Whe

comp of clai said ¢ ound:is mula IHa> WO+
2006/066790 PCT/EP2005/013487
' RNy oN R‘ Ri\N/Rh #\N/R" R
E: (&O NYN\R“ Y 0}/' ‘/&o NYR
o] gh N N ~g . M. N
R 7 R
T LR LR
R R, R
o~ N N
R 3’ W 3 p Ri-..._ /&
W o Ray® By T e
e I
RL, R R"\N/R" RoOR RL, R
R* N"‘R*‘ R N/l\\\

¥

wherein R® is hydrogen, Cy.1z-alkyl, optionally substituted phenyl or ophona]ly
substituted pyrimidinyi, R®, R R and R¥ in each independent occurrence is hydrogen or

Cr.1z-alkyl, and R™ is hydrogen, alkyl or -NR'R!,

20. 'The compound of claim 3, wherein R2is:
Ri Rn Rﬁ RU

ili\ rl\i\ ot o. R Bk I\ n O 3{;,\ R R
ﬂga MK\'[; | Mgﬁ/ M‘i\r R Lj; ) R NK?L .
' ; or

N
wherein RS, R®, R and R/ each independently is hydrogen or methyl.
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-128 R5 R 13,-,R6 (R7)(R)m R n ccco 000 llla; wherein: sisfrom 0to4;
each R7 is independently halo, C1.12-alkyl, C1-12-alkoxy,
C1-12-haloa&Yl, C1-tz- 5 heteroalkyl, cyan, -S(O)r-Ra, -C(=0)_NRbR",
WEOBHRLERY -N(Rd)-C(=0) _r, or - C(=0)-R", where r is from ECtor228a/p13487
Rb, R™ and Rd each independently is ct}:gdrogen or C1- 12-alkyl, and r is
hydrogen, C1-12-alkyl, C1-12- alkoxy‘ Hydroxy, and m, n, Rt, R3, R4, R5
and B arg as recited | cf‘q‘f@% 1,%2: 2n e, EARPRI &Eg@rﬁ%“hyamgen or
wherein sai comf)ound IS0 ormu allla: R6 (R7)s (R5 lva; and
weiBrbitthRniss R1, R5, R6 and R7 are as recited in clalm 24.15 26. The
compound of claim 25, wherein mis O or 1, ﬁor 1, and Rl and R7 are
y

halo. 27. TRe\compouad ef claim 26, whereirone of R5(@n diogen
and the 8 srhydh @Ql 12 allgixl am Namlnmfgmn N\Rh
C1-12-alkylgarbonyl; C1-12 R20 al%\ycﬁrbonﬂémﬁ]ocar onyl- Cﬁz -a ;.
amino-Cl-1z-alkylcarbonyl; C1.1z alkoxycarbonyl-C1.12-alkyl;
C1-1z-alkylsulfonyl; or hydroxy-C1.12-a]kylcarbonyl. 28. The compound
of claim 1, wherein said compound is selected from:
2-(5-Benzenegf@lfonyl-inda |

[2-(5-Benz,6_é$:s i
amine; 66
1-[2-(5-Be esulfon
[2-(5-Benzenesulfonyl-indan-1 yl)-ethyl]- methyl amine;
3-(5-Benzenesulfonyl-indan-1-yl)-propylamine;

C-(7- Benzenesulfcﬁyghjﬁ? 3 ﬂv\te,uﬁhydrg-naphthalen -l-yl)- metﬁ‘j ylamine; cS’

N-[2-(7- Bc?nz'gne%?yl -1, i&ltetrahy@p\rogaaphﬁen -I-y))-ethyl]-
Sl G B Al

wherein RE is hydrogen, Cy.x;-alkyl, optionally substituted phenyl or optionally

substituted pyrimidinyl, RY, B, B and R¥ in each independent occurrence is hydrogen or
Cy.1z-alkyl, and R™ is hydrogen, alky! or -NR"R.

22. The compound of claim 3, wherein R® and R* are hydrogen, R’ is hydrogen or
methyl, and R® is: :
RJ\. /R Rj\ /

e o o f Y

wherein RE, RY, R} and R each independently is hydrogen or methyl.

23. The compound of claim 1, wherein said compound is of formula II:

R1)m g2

Ar-S0;

IE
wherein m, Ar, B! and R® are as recited in claim 1.

24. The compound of claim 1, wherein said compound is of formula Ilia:
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20

guanidine;
C-[7-(4-Fluoro-benzenesulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-yl]-
methylamine;

W BRegenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-ylmethyi{fmezodsn1 3487
dimeth)l-1,4,5,6-tetrahydro-pyrimidin-2-yl)-amine;
2-(7-Benzenesulfonyl-1,2,3,4-tetrahydiZz#raphthalen-1-yl)-acetamidine;
2-(7-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yl)-ethyiamine;
(6-Benzenesulfon)l-1,2,3,4-tetrahydro- nap}*&hale“ﬁ -1-ylmethyl)-(4,5-
dihydro-IH-imidazol-2-yl)-amine; 15 N-p®
N-(7-Benzenesulfonyl-1,2,3 41§$‘§rat1§7d,go nap Halen 1-ylmethyl)-N'-

methyl-N" -phenyl-guanidjpe
N-(6-Benzenesulfonyl-1,2 etrahyg s en-1-ylmethyl)-guanidin
€, S

N-(7-Benzenesulfonyl-1,2,3,4-te;t/r’aﬁyﬂro-naphthalen-Jﬂyigneth)l)-guanidine

; 1-[2-(7-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-l-yl)-ethyl]-ZH-

20 imitlersite;

[2-(7-Benzgpasuifonylsl, 2,3 4-tetrahydro-naphthalen -1-yl)-ethyl]-
pyrimidin-2-yJ-amin tiv hal ,c - qz-alkoxy, Cy1z-haloalkyl, Ci2-
N'-[2-(7- Bengzile%esu o?Rﬁn]c.lef,sY X “2 )

Hetoestiyba cErppnidif) 2R’ —C -0 = a A B NG

@(@@“Zﬁﬁ%tﬂi@Wﬁ@%%@@ﬂw&%&n@e@?ﬂ%&%ﬁw&wr Ci.
(2460 enaseashliaiayed, &3 Adell Oyl anoanshajeroiylitny -dimethyl-

C-(6- Bean’hé‘sﬁloﬁyi g,&%ﬂréﬁ%‘?@; %ﬁg]len iyl)-methylamlne;
C-[6-(3-Chloro-benzenesulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-yl]- 30
meth mine ound of claim 24, wherein said compound is of formula Ifla:
(6- Benzenesulffonyl f 2,3,4-tetrahydro-naphthalen-1-ylmethyl)-methyl-
amine;

(6-Benzenesulfonyl-1,2,3,4-tetrahydro- naphthalerﬂi -ylmethyl)-pyrimidin-2-
yl-amine; 35 M-. 5
N-(6-Benzenesulfonyl-1,2,3,4- t%ﬁffghyld‘rp naphtéﬁtlen 1- ylmethyl)

acetamidine;
'_l 0 s
LR -.230

2-(6-Benzenesulfonyl-1,2,3
ng-tetrahydro-napt}@aqlen-l-yl]-

n-1-yl)-ethylamine; and

WO 2006/0667% PCT/EP28Q

2-[6-(2-Fluoro-benzenesulfonyl)- E; ,
ethylamine.

6-(3-Chilararkenzenasulih; R2sdRleiraby hatetiphilaide?dl-yimethyl] -

26. The compound of claim 25, whereinmisOor1,sis0or 1,and R'and R are

halo.

27. The compound of claim 26, wherein one of R® and R® is hydrogen and the
other is: hydrogen; C;.12-alkyl; amidiny}; aminocarbonyl; Cy.pz-alkylcarbonyl; Gy 12-
alkoxycarbonyl; aminocarbonyl-Cy.12-alkyl; amino-Cyp-alkylcarbonyl; iz~
alkoxycarbonyl-Cy.1z-alkyl; Cy.1z-alkylsulfonyl; or hydroxy-C,.iz-alkylcarbonyl.

28. The compound of claim 1, wherein said compound is selected from:
2-(5-Benzenesulfonyl-indan-1-yi)-ethylamine;

25 [2—(5—Benzenesu1fonyl—indan—1-yi)-ethyl]—(4,S~dihydro-1H—hnidazol~2—yi)-

amine;
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methyl-amine; s
C-[6-(2-Fluoro-benzenesulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-yl]-
methylamine;

wie[ 20¢6dBemgenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-ylpetmgiztiok/e13487
imidazole;
3-[6-(3-Fluoro-benzenesulfonyl)-1,2,3,428trahydro-naphthalen-I-yl]- 10
propylami

C-(6- Benz? 1%%1?0%}#&%1'&“%,% Xl)teeftha?ﬁll(}lro naﬁlh%ﬁlaﬁynl‘mﬁm iodide;

methylamifel5- Benzenesulfonyl-mdan 1-}&)-ethy1]-methy1—amme,
(6- Benzem@&%@&&ﬂeﬁga@y@mm@p@@m&ylmethyl) dimethyl-

amine; 15 ulfo

4-t hithal methylamin
(6- BenzenesuI%(D’:»r?ﬁﬂ}esmetﬁJl 32 3,4- tet?rdﬁadnr?na ﬁ%alg% 1- yInXiethyI)
methyl- -anite-(7- enzenesulfonyi~1,2 3,4«teh‘ahydro~nap thelen-1-yi)-ethyl]-

gﬁa(ﬁ&&nzenesulfonyl 1,2,3,4-tetrahydro-naphthalen-1-yl)-ethyl]-dimethyl-

amine; [7-(4-Fluoro-benzenesulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-yi]-
(R)tg(6 Benzenesulfonyl -1,2,3,4- tetrahydro naphthalen 1- ylmethyl) methyl-
5

(S) (6- Ber@eﬁexm@fem &Aaﬂtmhyhrdxmmpﬂuétémkym&m)f{ﬁﬂﬁyl-

de— din-2-yl)- amme
(6 Benzene quonyI 2,3,4- I?f\/g ﬁ%ﬂ) urea
2-(6- Benz@ W&: - é)‘g’,’ kR - ﬂg
ethylaminé-(7- Benzeneszﬁfonyi—l,z,.% 4-tetrahydro«naphthalen~ -y1)-ethylamine;

C-[6-(3-Flugrahenzanesyionyh;1 g.dyasahtioranitimeadiyll4,s-

thylaming;.
@%@%’éﬁ%ﬁﬂe‘gﬁ oni m-amlmfe Woxy-1,2,3,4-tetrahydro-naphthalen-1- %/
ethyl] -metNy[%Bﬁn@nggﬂfonyi -1,2,3, étemahydrmnaphﬂlalenﬁ -ylmethyl)-N'-

Nel@nfbrBepranesuianm, 2,3,4-tetrahydro-naphthalen-I-yl)-acetyl]-

guanidine; ) ) ; iy din
[6-(3- FIuorlt;1 gnzenesu i’ZZBI% ; terﬁa% é rgaﬁgp e’éler?’-]ﬁ“?m’é? %am s
methyl- ammg7—Benzenesulfon -1,2,3 4—tetrahy o~naphtbalena -ylme )-guanidine;

Ethyl-[6-(3FWmi0-Benzanasfifybylp B,2- S detiabycihhaphth afinethd b 1H-

-amine;
(R)-C-(6-Benzenesulfony)-1 tetrahydro naphth l)-methylamine
- WO 2006/666 %@W&fﬁ%ﬂﬁ f"ﬂa?h%wﬂﬂ" o

@h@aﬁﬁda—mm benzenesulfonyl) -1,2,3,4-tetrahydro-naphthalen-I-yl]-
methylaming. (;.(7-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen- l-yi)—etbyﬂ -N,N-
dimethyl-acetamidine; _

3-(6~Eenzenesulfony1-»1,2,3,4-tetxahydfo-naphthalen—I—ﬂ)-propionamidine;

[2-{6-Benzenesulfonyi-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-benzenesulfonyi)-1,2,3,4-tetrahydro-naphthalen-1-yl}-
methylamine;

(6-Benzenesulfonyl-1,2,3,4-tetrabydro-naphthalen- 1-yimethyl}-methyl-
amine;

(6-Benzenesuifonyl-1,2,3,4-tetrahydro-naphthalen-1-yimethyl)-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



(R)-[6-(3-Methoxy-benzenesulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-
)rimethyl] -methyl-amine; 5
(R)-C-[6-(3-Fluoro-benzenesulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-yl]-

WS HaNaRsHe; PCT/EP2005/013487
(R)-3-(5-Aminomethyl-5,6,7,8-tetrahydro-naphthalene-2-sulfonyl)-
benzonitrile; - 130 -

(R)-[6-(3-Fluoro-benzenesulfonyl)-1,2,3,4-tetrah -naphthale
yhnethyl]-2iéa§2-Fluoro-benzenesulfonyl)-1,2,3.4 “teéa{‘ dro-naph ety

é&)ﬂ&[@&lH Indole-3-sulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-yl] -

methylamj b ulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-ylmethyl] -
(R)-2-{[6- (g%luorgrgéneznézﬁg%sulfgﬁylg 1,23, 4-tetr };ydro naphthalen-I-

$ERMiIno}-3,5-dihydro-inudazol-4-one; 15
5 (R) -C- (6 Bﬁmzéﬁﬁuﬁmﬁeazﬁumdfqnﬁfimtétﬁamhﬁmmmhtbﬁ@:}bﬂ}"

%)age{é,{%@Fluorozgggsﬁffgn%“ifﬁ%yi) ey anydre:naphinaletr i
(Rjdedenzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-I-yhnethyl)-urea;

20 (R)-C-[a:(§HizBitiole-Benviinnyiiony?) 3.4; solraityahpdraphphaelenl il -
methglamlne

10 PRBBERZ enesulfonyl-8-fluoro-1,2,3,4-tetrahydro-naphthalen- 13}/

nethyl)- métHyHBenmsaetrfonyl-Frinsthone:bldhtsaayarmaphthalen-1-y1)-
[gg&;imébenzenesulfonyl) 1,2,3,4- 25

tetrahydro- hthalen-ljﬁ-?é -1 thyl)-dimethyl-
(R)-2-(6-Benzenesurfony ﬁ]§%]4 te%@%%%h ro- nagﬁ haeenn 1Y;1ﬁ;eace2am|dee Y
(Ripinks -Pyrrole-2-carboxylic acid [6-(3-fluoro-benzenesulfonyl)- 1,2,3,4-

15 tetrahydrO-(@B%Eﬁﬁmﬁoﬂﬁl&tlﬁ}éﬁﬁmid&,s,4—tetrahydro-naphthalen—l-yimeﬂzyl}-
(51)' -f6 BenzenesuIfonyl-5-f|uoro-1,2,3,4-tetrahydro-naphthalen-l-yl)- 30
met y anine:

(R)-C-[6- (3 REirRsmesaishyrplhleh oo Bty s RabRe T

eftdingl]-methylamine;
(R)-2-Amingp %\IE»sﬂgnﬁéﬁé@lﬁﬁ{ﬁqgﬁﬁ@i@ﬂ%ﬁy@i&%&bﬁ%{émtﬁmﬂhﬂ)-methﬂ—

naphthalen- I-ylmethyl]-acetamide; 35
20 (BYE%6-(1H-Pyrazole-4-sulfon)l)-1,2,3,4-tetrahydro-naphthalen- 13/1
methylamin@}\¢eB 20688 86xe0- -RETERRaLBIOL3aBHthai gy 1 -yimethyl)-methyl-
(R)s§nei6-(6-Fluoro-3H-benzoimidazole-4-sulfonyl)-1,2,3,4-tetrahydro-
(6-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yimethyl)-urea;
2-(6-Benzenesulfonyl-7-methoxy-1,2,3,4-tetrahydro-naphthalen-1-y1)-
25 ethylamine; _
C-[6-(3-Fluoro-benzenesulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-yi}-
methylamine;
{2-(6-Benzenesulfonyl-7-methoxy-1,2,3,4-tetrahydro-naphthalen-1-yi)-
ethyl]-methyl-amine;
30 N-[2-(6-Benzenesulfonyi-1,2,3,4-tetrabydro-naphthalen-1-yl)-acetyi} -
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-
35  yimethyl]-amine;
(R)-C-(6-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yl}-methylamine;
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naphthalen- 1-yl]-methylamine;
(R)-C-[6-(1-Methyl-IH-imidazole-2-sulfonyl)-1,2,3,4-tetrahydro-

naphthalen- | -yl] -methylamin e; 5
W 2ddsfas¢ Bd-luoro-benzenesulfonyl)-1,2,3,4-tetrahydro-napirttedkzdes/o13487
ylmethyl] -2-methylamino-acetamide;
(R)-1-[6-(3-Fluoro-benzenesulfonyl)-1 ¥ 8:4-tetrahydro-naphthalen-I-

yimethyl] -3-methyl-urea; 4

(R)-{[a-(2£§%%Fégb@ﬁ%ﬁé%ﬁfgﬁ%ﬁﬂ’§?ﬂ&% S Letrahydro-paphthpleo-1-yil-

wethoibspiingmino}-acetic acid ethyl ester;

(R) MethylHH{6LH-premiBtraiandiifgy8 4;1ci[ahydibydaphtphiaiin- 1-
%%!Tfn%?uo%énzenesulfonyl) 1,2,3 4-tetrahydro-naphthalen-|-

yImethyl] mcga gggenesulfonyl) 1,2,3,4-tetrahydro-naphthalen-1-yi}-

iR} pMaE@ikH-Indole-3- sulfonyl) -1,2,3,4-tetrahydro-naphthalen-I-

ylmethyll-ag %]’1-‘“ -naphthalene-2-sulf

(R)-N-(6- E? Eze% esu onﬁ %tl}ﬁgrgrf Szt%aiﬁ%dtfghxi%ro nae;;ﬁthasienoﬁyi)

?ﬁW@ﬂﬂW%cetamlde

(R)-2-{[6-(GRIHi6o(B-Hanzeheantionylioh;?) 3 A;tetratyansimapiphtialnt-120
%H% I]u§ 1n0} -acetamide; (R)-2-Dimethylamino-N-

- uoro enzenesulfon | 1234 trah dro- naphthalen-1-yJmeth
-acetam|d )-C-{ ‘(IH-Ind(%g—S-suifo % 4—tetra%% ~nagh%h§en i

@B@ﬁﬁd@ﬁr@&ﬁuoro IH-indole-3-sulfonyl)-1,2,3,4-tetrahydro-naphthalen-I-

yll- methquwﬁ{ %Qé&h@&a@&mmwy ic B¢ trahydro-naphthalen-1-
naphthalen- 1-ylmethyl)-amide;

ben nesulf nyI éﬁ’f 4- tetr
5%’ 3?8 hESUTS yléjfrf’S 4-tetrahydro-naphthalen-I-
ylmethyl] M@mmwémrﬁra@om)mwomﬁb? rezephimteaddyl)-
[BedBsilgig=benzenesulfonyl)-1,2,3,4- 30

tetrahydro t Imet amid 1.
(R) -2- {[6 (iﬁﬁ%g gha Ig]r(uzenesull;%/ny ,%ﬁﬂ%trazﬁj r%e%aah htha?eﬁ fhalen-1

ino}-acetamide;

(?) Nh[6I (3(E1’-{@£Baﬁ@éli@ﬁ§5&iﬂ@n¥l}L&Bﬁy@tﬁ%&ﬂﬁhﬂlﬁpﬁt&hﬁﬂzﬁ) urea;
er;]%t >6I](C’-,Ia§uorgbEi ben;gﬁ?25 quonyI) T 21)31% ’?e%réﬁf/%%}éd%oégh?ﬁ;%glﬁ-i- )
$ESF-dimethyl-urea; WO 2006/066790 PCT/EP2005/013487 -133
(R)-(6-Benzenesulfonyl-8-fluoro-1,2,3,4-tetrahydro-naphthalen-1-yimethyl)-
methyl-amine;
(R)-1H-Imidazole-2-carboxylic acid [6-(3-fluoro-benzenesulfonyl)-1,2,3,4-
tetrahydro-naphthalen-1-ylmethyll-amide;
(R)-2-(6-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yl)-acetamide;
(R)-1H-Pyrrole-2-carboxylic acid [6~(3-fluoro-benzenesulionyl)-1,2,3.4-
tetrahydro-naphthalen-1-yimethyl] -amide;
(R)-C-~(6-Benzenesulfonyl-5-fluoro-1,2,3,4-tetrahydro-naphthalen-1-yl)-
methylamine;
(R)-C- [6—(3-Methan&eulfonyl—benzen&uifonyi)-1 2,3,4-tetrahydro-naphthalen-1-
yi}-methylamine;
(R)-2-Amino-N-[6-(3-fluoro-benzenesulfonyl)-1,2,3,4-tetrahydro-
naphthalen-1-yimethyl]-acetamide;
(R)-C-[6-(1H-Pyrazole-4-sulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-yl}-
methylamine;



(R)-N-[6-(3-Fluoro-benzenesulfonyl)-1,2,3,4-tetrahydro-naphthalen-i-
ylmethyl] -acetamide,
(R)-1-[6-(3-Fluoro-benzenesulfonyl)-1,2,3,4-tetrahydro-naphthalen-I-

Ritisbognethyl-urea; 5 PCT/EP2005/013487
(R)-[6-(3-Fluoro-benzenesulfonyl)-1,2,3,4-tetrahydro-naphthalen-I-
ylmethyl]-carbamic acid methyl ester; - 132 -

e o R S A A ) 31D etrabyaco-

RpReiblehn iyl raetfisyldain@; 8-tetrahydro-naphthalene-2-sulfonyl)-phenol;
to (R)-N-[6+@3-HyerorRgazsnesuiiandsled 3diiFphy dmananatialen-I-
ylmethy -2-h¥[ﬂ;o% etamide;
(RORRET B Hh6rRE &sulfonyl)-1,2,3,4-tetrahydro-naphthalen-I-

5 ylmethyl] -mﬂh&ﬁﬂ{é@md@qnzenesulfonyl}n1,2,3,4-tetrahydro-—naphthaien— 1-
@gﬁ@ﬁ;ﬁp@&@g@ﬂﬁ&%&;@@ydro-naphthalene-l-carboxylic acid

amide; 15
(R)-6-BenzENe SRS RS R e bR A S e h B e asa
imgehBh§-methyl-urea;
(ﬁi)-2-H{[G-(3®uﬂm@zeﬂg@ﬁyéiﬁioa@%mcﬁmﬁgyﬂwmam&-1_
ylmethyll-amino}-ethanol. : armaceutical composition

10 %%%@%%%%%%\% %ﬁw%%ﬁil?%%ﬁe compound of claim 1 in admixture
with a pharffaddathrkiif-Abdcpramis-Camidnyd: lishdotelr didisonrrbtalen- 1-
fetmetiayi]agabiging to any one of claims i to 28 in the preparation of a

medicamentyysfel for SEAINGA LeRlAERSYqUS:yslem dissase HiRIR 2.

selected from'psychoses, schizophrenia, manic depressions, neurological
JHABRARYS - ety s, attention deficit disorder, Parkinson's
15 disease, anigpdophii lathradlsclemdisyMiidimertsatisrasepiubdieptake
dﬁg{&ﬁ{,ﬂ,_g&%ﬁgyngton's disease.
(R)-N-(6-Benzenesulfonyl-8-fluoro-1,2,3,4-tetrahydro-naphthalen-1-
yimethyl}-acetamide;
(R)-2-{{6-(3-Fluoro-benzenesuifonyl)-1,2,3,4-tetrahydro-naphthalen-1-
20  ylmethyl]-amino}-acetamide; ‘ ,
(R)-2-Dimethylamino-N-[6-(3-fluoro-benzenesulfonyl)-1,2,3,4-tetrahydro-
naphthalen-1-yimethyl] -acetamide;
(R)-C-[6-(5-Fluoro-1H-indole-3-sulfonyl}-1,2,3,4-tetrahydro-naphthalen-1-
yij-methylamine; '
25 (R)-Pyrrolidine-2-carboxylic acid {(6-benzenesulfonyl-1,2,3,4-tetrahydro-
naphthalen-1-ylmethyl)-amide;
(R)-2-{16-(3-Fluoro-benzenesulfonyl}-1,2,3,4-tetrahydro-naphthalen-1-
yimethyl]-amino}-N-methyl-acetamide;
(R)-Pyrrolidine-2-carboxylic acid {6-(3-fluoro-benzenesulfonyl)-1,2,3 4-
30 tetrahydro-naphthalen-1-yimethyl}-amide;
(R)-2-{[6-(3-Fluoro-benzenesulfonyl}-1,2,3,4-tetrahydro-naphthalen-1-
yimethyl]-methyl-amino}-acetamide;
(R)-N-]6-(3-Fluoro-benzenesulfonyl}-1,2,3,4-tetrahydro-naphthalen-1-
yimethyl]-methanesulfonamide;
35 (R)-3~[6-(3-Fluoro-benzenesulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-
yimethyl]-1,1-dimethyl-urea;
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- 133 -

(R)-N-[6-(3-Fiuoro-benzenesulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-
yimethyl]-acetamide;
(R)-1-[6-(3-Fluoro-benzenesulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-
vimethyl]-1-methyl-urea;
{R)-]6-(3-Fluoro-benzenesulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-
vimethyl]-carbamic acid methyl ester;
(R)-Methyl-{6-(1-methyl-1H-pyrrole-3-sulfonyl)-1,2,3,4-tetrabydro-
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-
yimethyl]-2-hydroxy-acetamide; : ‘
{R)-N-[6-(3-Fluoro-benzenesulfonyl)-1,2,3,4-tetrahydro-naphthalen-1-
yimethyl]-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
comapound 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.



